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1. HamMeHoBaHMe TMCHUIIINHBI

IIporpammupoBanue B cpene R

2. [lepevyeHb IJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHA 00pa30BaTeJIbHOM MPOrPaMMbl
¢ YKa3aHHEM MHIAUKATOPOB MX JOCTHKEHHUS U IUVIAHUPYEMbIX Pe3yJbTATOB 00yYeHM I

o AMCIUIIJINHE

Jncuuruimaa

dopmupoBanus cienyromux komnereHui: YK-4, IIKH-3

«IIporpamMmmupoBaHue B cpeie R» obecreunBaeTUHCTpYMEHTApUA

Kon HaumeHoBaHue HNuauxaropsl Pe3yabTaTsl 00yyeHus (3HaHuUs,
KOMIIeTeHIIH U KOMIIeTeHIIU U JAOCTHKEHU S YMeHHUS U BJIaJieHHs ),
KOMIIEeTeHIIM U COOTHECEHHDIE C
KOMIIeTEeHIUSIMU/MHAUKATOPAMH
JOCTHKEHHUS KOMIIeTEHIINA
YK-4 CnocoOHOCTE 1. Ucnonw3yer 3Hgmb OCHOBHEIC METOIBI
WCIIOJIb30BAaTh OCHOBHBIC METOJIbI U MTOJTYYCHHUS, TIPEICTABIICHHUSI,
MPUKIATHOE CpEACTBA MOJIYYCHUS, XpaHEHHS U 00pabOTKH TaHHBIX
MPOTPaMMHOE MpeCTaBICHHUS,
obecrieueHue npu XpaHeHUs U 00paboTKN | YMemb MTPUMEHATh OCHOBHBIE
peuieHun JTAHHBIX. METO/IbI ITOTY4YECHHUS, IPEICTABIICHHUS,
npoecCuoHaNbHBI XpaHeHUs! ¥ 00pabOTKHU TaHHBIX
X 3a7a4.

2. JlemoHCTpUpYET
BJIa/ICHUE
npo¢eCCHOHATBHBIMU
nakeTaMu MPUKIaIHbIX
POrPaMM.

2namp npodeccruoHaIbHbIE MTAKETHI
MPUKJIAIHBIX TTPOTPaMM

Yumems ncnonbp30BaTh

HpO(l)eCCI/IOHaJ'IBHBIe ITaKCThI
MMPUKIIAAHBIX IIPpOrpaMm

3. Beibupaer
Heo0Xoaumoe
PHKIIATHOE
IPOrPaMMHOE
oOecreyeHue B
3aBHCUMOCTH OT
pelaeMoii 3a1auu.

Hame TPUKIATHOE TPOrPAMMHOE
oOecneueHue

Yuemep Br10upars HEOOX0IUMOE
MIPHUKIIAIHOE 00ECIICUCHNE B
3aBHUCHMOCTH OT pellacMbIX 3a/1a4

3. Ucnomb3yer
TIPHKIIAIHOE
IIPOrPaMMHOE
obecrieueHue
JUISL PEICHHUS
KOHKDETHBIX
TIPHKIAIHBIX
3aj1au.

4.

2Hgmp Ha3HAYCHHE MTPUKIIATHOTO
MIPOrpaMMHOTO 00€CTICUCHUS

l;ﬂgmh HCIIOJIb30BAaTh NPUKIIATHOC
MporpaMMHOC obecrieueHue JJIA
peHieHr s KOHKPCTHBIX NPUKIIaAHbIX
3aga4




YK-10 CriocoOHOCTh 1. IIpoBoautr c6op, | 3nams MaTeMaTHUYCCKUEC METO/IbI,

OCYIIECTBIATH HOMCK,| 00paboTKy ¥ | IpUMeHseMbIe B MEHEKMEHTE.
KPUTHUECKH CTATUCTUYECKUil aHAIN3

AHAIM3UPOBATE, JAHHBIX [UIS PEIIEHHS Yamems vcrosp30BaTh
0606IWATS 1 (bHHAHCOBO- MaTeMaTHYeCKHe METOIbI,
CHCTEMATH3UPOBATh | SKOHOMHUYECKHX 3anay. | IPUMCHACMBIC B MCHC/UKMCHTC.
MH(pOPMAIIHIO,

MCIIONIb30BaTh

CUCTEMHBIN MMOJIXO0
1L pEICHUS
MOCTAaBJIEHHBIX 3a/1a4

5. MecTO IMCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Hucnunnna «HpOI‘paMMI/IpOBaHI/Ie B CpCac R» ornocures x Hukny maTemMaTHku U MHQOPMATHKU HANpaBIlICHHUS
noxrorosku 38.03.05 — buznec-unpopmaruka npodpuis «UT-meHeHKMEHT B OU3HECE»
([171s1 BceXx00pa3oBaTeNIbHBIX MPOTPAMM ).
B nmpouecce wu3ydeHUss AUCUUIUIMHBI MPOUCXOJMT OBJAJEHUE OCHOBHBIMHU
MaTeMAaTUYECKUMU MOHATHAMH, HEOOXOIUMBIMU 1Ji1 (POPMUPOBaHUS MPOPECCUOHATBHBIX
KOMIIETEHIIMI BBITYCKHHMKA HaIpaBICHUS «JKOHOMHKA», M OCBOCHHE HWHCTPYMEHTOB

peUICHUA IIPUKIIAAHBIX MATCMATHYCCKUX 3aAd4 C HCIIOJIb30BAHHCM BBIYNCINUTCIIBHBIX



KOMIIBIOTEPHBIX TEXHOJIOTHM. Ilpu 3TOM CTyaeHThl NpUOOPETAIOT OMBIT NPUMEHEHUS
M3y4aeMbIX TEXHOJOTMH B NPAKTHYECKUX 3a7a4ax, CBA3AHHBIX C CaMOCTOSTEIbHBIM
MOMCKOM, OOpabOTKOM, aHaIM30M, OLIEHKOM M HHTeprpeTanued mnpodeccuoHaaIbHON
uHpopMaIu 0 PyHKIIMOHUPOBAHUHU PA3IUYHBIX PHIHKOB U MHBIX SKOHOMUYECKUX CUCTEM;
OCYLIECTBIIATh YYETHYI0, PACUETHO-AaHAIUTHYECKYIO U KOHTPOJBHYIO AESATEIBHOCTH IpHU
00OCHOBaHMM W HCIOJIHEHUH YIPABICHUECKUX, a Takke (UHAHCOBO-DKOHOMHYECKUX

pelIeHni HA MUKPOYPOBHE.

6. O0beM TUCHUNJIMHBI (MOAYJIsl) B 3aUE€THBIX €IMHUIIAX U B AKaJeMHUYEeCKHUX Yacax C
Bbl/IeJIEHHEM 00beMa ayIUTOPHOM (JIEKIIMHA, CEMUHAPBI) H CAMOCTOATEIBLHOH PadOTHI
o0y4yarommxcst

Ouno-3aounasn popma ooyuenusn, 2021 2.n. u m.o.

Bun yueoHoii padoTsI o Bcero Cemectp 3
JUCHUIIJINHE (B 3/e 1 yacax) (B yacax)
O01mas Tpya10eMKOCTh 3/108 3/108
AUCHUILINHBI
Konmaxkmmnasn paboma- 16 16
Ayoumopnoie 3anamus
Jlekyuu 4 4
Cemunapvl, npakmuieckue 12 12
3auamus
CamocrosiTesbHas padoTa 76 76
BH1 TeKyILIero KOHTpOJLA KonTpoJibHbie KonTposbHas
paboThI pabora
Bun npomexyTouHoit Jaudr Jaudr
aTTecTaluu




7. Coaep:kanue JMCHMIVIMHBI, CTPYKTYPHPOBaHHOe MO TemMaM (pa3aejiaMm)
AUCHUILIMHBI ¢ YKAa3aHUEM MX 00beMOB (B aKaJeMHYeCKUX 4acaxX) U BUAOB YUeOHbIX
3aHATHH

7.1. Conepxxanue TMCUMILTHHBI

Tema 1. Beeoenue 6 MS Excel

Tabmuunbiii nponeccop MS Excel; monsitust kauru, nucra, sueiiku B MS Excel,;
aapecanus U GopMaTUPOBAHUE STYCEK; MAHUMYJIALNY C JUANa30HaAMU STYEEK; TUTIBI TAaHHBIX,
BBOJI JaHHBIX U POpPMYJ B ssUEHKH; TOAOOP MapaMeTpa, OpraHu3aIus CChUIOK.

Berpoennbie ¢ynkimu MS Excel u ux npumeHenue. DneMeHTapHbIC (DYHKIIUH.
Jlornueckue ¢ynkuuu. @ynknuu nporuosupoBanus (POCT, TEHAEHIUSA). Oyukuuu
noucka AaHHbIX B HekoTopoMm nuanazone (IIPOCMOTP, BIIP, I'TIP).

[TpocTeie u cnoxusbie porieHThl. ®unancoswie dynkuuu. (IIC, BC, IIUIT, CTABKA,
KIIEP), BbIuKclieHHE HAYUCIICHUH MO BKJIaJaM M BBHITUIAT MO KpeIuTaM, IJIaH MOTaIICHUS
KpeauTa.

CBojaHbIe TaOUIIBI, KOHCOMUIAIUSA, GUIBTP, paCIIUPEeHHbIN GuiIbTp, GyHKIUU B/
Tema 2. Beeoenue ¢ R u RStudio

Ycranoka R u RStudio; omucanwe koHcompHOro wuHTep(delica; 3arpy3ka u
akTuBaims 6ubnuotexk R; Tunbl qaHHBIX B R ¥ mporpaMmupoBanue nmepeMeHHbIX; 0a30BbIe
MaTemaTuiyeckue ¢yHkuud B R; co3ganume monb3oBarenbckux GyHKIMid B R u
MOJIKJIFOUEHHUE TOJIb30BATEIBCKUX OUOIMOTEK; JIOTHUECKHE KOHCTPYKIIMHU W YCIOBHBIC
orepaTopsl B R; crmocoObl ureHus/3anvcu B R TaHHBIX pa3IudHbIX (OPMATOB.

Tema 3. Ilocmpoenue zpagpuxos hynxuuii ¢ R, MS Excel.

YucnoBbie GyHKIIUUA UX CBOMCTBA U cTIOCO0OBI 3aaanus. ['paduk ¢pynkiuu. CroxHas
u oOpatHas QyHKkuu. XapaKTepUCTUKH (PYHKIUNA: UYETHOCTh M  HEYETHOCTH,
MEPUOANYHOCTh, MOHOTOHHOCTb, OTPAHUYEHHOCTb.

Tema 4. Bviuucnenue npedena gpynkyuu ¢ R, MS Excel.

[Ipenen uncnoBoit mocnenoBatenbHOCTU. [Ipenen dbyHknum Ha GECKOHEYHOCTH H B
touke. OTHOCTOPOHHUE TIpeeibl. beCkoHEeYHO Malible U OECKOHEUHO OoJbline (yHKIUY.
[TepBeIil 1 BTOPOY 3aMEYATENBHBIE MTPEICIIBL.

HenpepoiBHocTh QpyHKIMH B TOuke. Touku paspsiBa pyHkiuu. CBolicTBa PyHKIUIA,
6



HEIpPEPBbIBHBIX HA OTpe3Ke.  ACUMNOTOTHI rpaduka GyHKIUU.
Tema 5. Botuucnenue npouseoonou gpynxkuyuu 6 mouxe ¢ R, MS Excel

[IpousBoanass u auddepeHuuan (GyHKIUHM OJHOM NEPEMEHHOM. DIACTHYHOCTH
¢yHKUMU U ee npuMeHeHue. [Ipor3BoHbIE BRICIIUX MOPSIAKOB.

JlokanbHbI 3KCTpeMyM (yHKIuU. Beimykiasie (BorHyTblie) ¢GyHKkuuu. Touku
neperuda. O61mIas cxema ucciienoBanus (yHKIIMU U MocTpoeHus ee rpaduka. Haubosnbiiee
Y HauMEHbIIIee 3HaYeHUs] HEMPEPhIBHON (PYHKIIMU HA OTPE3KE.

Tema 6. Qucnennoe naxorcoenue onpeoeneHnozo0 U Hecoocmeennozo unmezpana ¢ R,
Excel
Heonpenenennpiit untTerpan. OnpeneneHHblii umHTerpan. ®opmyna HerooTtona -

Jleitonunia. HecoGcTBEeHHBIE HHTETPATTBI.

Tema 7. Onepayuu c KOMNIEKCHBIMU YUCIAMU U PeUieHUE A12e0paudecKux ypasHeHuil

Kommnekcubie uwucna. Pemenwe anreOpamveckux ypaBHeHHM. Brrumcnenue
apu(PMETUIECKUX BBIPAKECHUH.
Tema 8. Ocnogwl pazpabomku nPpuIoMHceHUil 8 uHCMpymeHmanvHou cpede VBA

OcwnoBsr s3bika Visual Basic for Application. Co3nanue ¢yukumii. [Tonstrne o0beKxTa.
OcHoBHbie 00bekTHl MS Excel. Makpochl: Ha3HaueHHE, CO3JaHUE M PEIAKTUPOBAHHE.
Pa3paboTka mosib30BaTENbCKUX JUATOTOBBIX OKOH.
Tema 9. Onepayuu ¢ mampuuamu ¢ R, Excel

ApudmeTrnyeckue BEKTOPhl W JIMHEWHBIE OINepaluu HaJad HUMHU. BekTtopHoe
npoctpancTBO R". JInHeliHas 3aBUCUMOCTh (HE3aBUCUMOCTbB) CUCTEMBI BEKTOPOB. bazuc u
pa3MepHOCTh 7 BEKTOPHOTO TpocTpaHcTBa. KoopaumHaThl BEeKTOpa B JaHHOM Oaswuce.
CkansipHoe npousBezeHrue BekTopoB B R". JlIMHBI BEKTOPOB M yrosl Mexay Humu B R".
Onepauun Haa matpuuaMu. Panr matpunsl. OO0paTHass marpuua. Penienne MaTpuyHbIX
ypaBHeHu Buga AX=B.

Onpenenurenn W uX cBoicTBa. [IpuMeHeHme ompenenutencii: 1) kputepuii He
BBIPOKJICHHOCTH KBaJpaTHON MaTpPHIIbl; 2) HAXOXKIECHUE paHTra MaTPUIIbl; 3) HAXOKIACHUE

00paTHOM MaTPHUIIBI.



Tema 10. Pewmenue cucmemst nuneiinvix ypasuenui ¢ R, Excel

oOpaTHOM MaTpulbl U MeTof0M ["aycca

Tema 11. Pewenue npuxnaouvix skonomuueckux zaoau ¢ R, Excel

3a1a4u JIMHEMHOTO nporpaMmMupoOBaHuA B OKOHOMMHKC!:

MaKCHUMU3allus HpI/I6BIJII/I " Ap.; TPAHCIIOPTHAA 3ajiava, 3aga4da O Ha3HAUCHUAX.

7.2. Y4e0HO — TeMAaTHYCCKHI TJIaH

Ounasn gpopma odyuenus | Ouno-3aounasn gpopma ooyuenus

CoOcTBEeHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHII.

Pemiennie cucrem muHEHHBIX anreOpanueckux ypaBHeHuUM wmeroaam Kpamepa,

H&XO)KI[GHI/IG QJIACTUYHOCTU W APYIruX MPCACIbHBIX BCIWYHMH B MHUKPO3KOHOMHUKC,

MUHUMMU3AIUA PaCXOodo0B,

TpyroemkocTs B yacax
AyautopHasi padora
HauMmeHnoBanue CeMmnna Camoc Dopmbi
No 3aHATHS B TEKYILIero
TeM (pa3aesioB) 061 pHI, TOSATEJ
n/m Bcero Jlekn WHTEPaKTH KOHTPOJIsA
JUCHHUIINHBI as, B MPAKTH bHas
] 15041 BHBIX ycneBaeMoCTH
T.4.. YECKHUe padora
dbopmax
3aHsATUA

| Beememne B MS| 0l | - | 1am 14/11 6
Excel
BBenenne B R un

2 RStudio 10 8/6 - 8/6 8/6
[Toctpoenune
rpauKoB ]

3 bynxiaii B R, MS 10 4/1 4/1 4/1 6
Excel
Beruuciienue AynutopHbie

_ CaMOCTOSATCIBHBIC

4 | nmpeaena GyHKIMA 10 2/1 2/1 2/1 6 paorss, Yeacrie n
B R’ MS Excel peuieHnu 3aga4 Ha
Brrunciienue MPAKTHYECKUX
MPOU3BOHOU 3aHATHAX.

5 (byHKHHH B TOYKE B 10 6/3 - 6/3 6/3 6 C06eceHOBaHI/Iﬂ 10
R, MS Excel AOMATITHIM
YucieHHoe SVIAHILM.
HaXO0XJICHUE

g | OTPCACICHHOTO M) 94 | gjg i 8/6 8/6 8
HECOOCTBEHHOTO
uHTerpana B R,

Excel
Onepanuun C

7 KOMIUIEKCHBIMU 10 212 - 2/2 2/2 8

YHUCIaMU u




perieHue
anreOpanvdecKux
YPaBHEHUH.

OcHOBBI
pa3paboTku

8 | mpusokeHuit B
HHCTPYMEHTAJILHO
i cpene VBA

10 | 4 ; 42

4/2

Omneparuun c
9 Marpuimamu B R,
Excel

10 8/8 - 8/8

8/8

Pemrenue cucteMel
JIMHENHBIX

10 o

ypaBHeHUi B R,

Excel.

10 6/5 - 6/5

6/5

Pemenne

11 | MPHKIAIHBIX
DKOHOMUYECKUX
3amad B R, Excel

8 6/5 - 6/5

6/5

B 1ICJIOM o
JUCILUILINHE

108 16 4- 12

KonTtponbHbIe

76 paboThI

Hrtoro B %

100%

7.3. ConepxaHnue CEMUHAPOB, MPAKTUYECKUX 3aHATUH

Ounasa ¢hopma odyuenusn

HaunmeHoBaHHe TeM
(pa3nesioB) TUCUMIIJIMHBI

IlepeyeHb BONPOCOB 11 00CY KIEHUSA
HA CeMUHAPCKHUX, MPAKTHYECKHX
3aHSATHUIX, PeKOMEH/IyeMble
HCTOYHHMKHU U3 pa3aeioB 8,9
(yka3biBaeTcsi pa3jies U NOPAIKOBBII
HOMeEpP MCTOYHUKA)

®opMbI IPOBEIEHUS
3aHATHH




1. Beenenue B MS Excel

Bsenenne B Excel, BBox maHHBIX U
dopmyi B siueiiku pabouero aucra
Opranuzanyst CCbUIOK. OJIEMEHTapHbIE
¢ynkiun. Berpoennsie pynkunn MS
Excel u ux npumenenue. Jlorndyeckue
¢yskun. OyHKIUN TPOTHO3UPOBAHMSL.
(Excel).

OyHKIUS TTOMCKA JTaHHBIX B HEKOTOPOM
muanazone ([TPOCMOTP, BIIP, I'TIP)
[IpocTele W  CIOXHBIE  TPOIICHTHI.
@unancoseie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBoanple  TaOMWILI, KOHCOJIUIAIUS,
¢unbTp, paclIMpeHHBIN bunbTp,
dynxumu BJ1. (Excel).

Pexomenoyemvie ucmounuku. [8.2]
®ynkuuu nporHozuposanus. (MS Excel).
OyHKIMS TIOMCKA JaHHBIX B HEKOTOPOM
mranazone (ITPOCMOTP, BIIP, I'TIP)
(MS Excel).

®uHaHCOBbIE byHKIMH (OCIUIT,
MPIUIT, OBIIAOXO/, OBLIITIIAT).
(MS Excel). Inan norarieHust Kpeaura.

Pexomenoyemvie ucmounuxu:[8.2, 8.4.,
8.5]

Pemenue 3a1ay B
WHTEPAKTHUBHOW  (opme,
poBepKa
CaMOCTOATEIBHOW PabOTHI
u pa3bop OIINOOK,
BBITIOJIHEHUE ayJUTOPHOTO
3aJjaHus

2.Beenenue B R u Rstudio

VeranoBka R w  RStudio; ommcanme
KOHCOJIBHOTO MHTepdeiica; 3arpy3ka u
akTuBansa OuOinmorek R; 0a3oBble
MareMatnueckue GyHKIuu B R.
Co3nanne 1moJIb30BaTENbCKUX (PYHKITUH B
R ¥ moaxirodeHue Mmojib30BaTeIbCKUX
OuOIHOTEK.

Pexomenoyemvie ucmounuxu: [8.1]

Tunsl nanubiX B R. 3aganue BeKTopoB
(RStudio).

VYcaoBHBIE  OMEpaTOpPbI
nukia B R (RStudio).
Pexomenoyemvie ucmounuxu:[8.1, 8.4.,

8.5]

U oImepaTopbl

Penrenue 3a71a4 B
WHTEpPaKTUBHOW  (opme,
poBepKa
CaMOCTOSITEIHHON PabOTHI
u pazbop OImHuOOK,
BBITIOJTHEHHE ayIUTOPHOTO
3aaHus

3.Iloctpoenne  rpaduKoB
¢byukuuii B R, MS Excel.

[Toctpoenue rpadukos pynkuii B R, MS
Excel.  IIpubnmkeHHOE  BBIYUCIICHHE
noBeAeHUs (QYHKIMA BOJIM3M  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
[OCTPOEHHE HAKJIOHHBIX acCUMIITOT B R,
MS Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3aJ1a4 B
WHTEpPaKTUBHOW  (opme,
MpOBEpPKa
CaMOCTOSITEIHbHON pabOTHI
u pa3bop OILINOOK,
BBITIOJIHEHHE AYAUTOPHOTO
3aJaHus
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4.BpruuciieHue npeaena
¢ynkmu B R, MS Excel.

Beruncnenue npenena pyakmuu B R, MS
Excel.
Pexomendyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3anau B
WHTEPAKTUBHOU (opMme,
poBepKa
CaMOCTOATEIBHON PabOTHI
1 pa300p omuooK,
BBITIOJTHEHHUE ayIUTOPHOTO
3aJJaHus

5.Berancinenne
MPOU3BOJHON (YHKIIUH B
touke B R, MS Excel

[Tpubnmxennoe BBIUMCIICHHE
IPOM3BOTHOM (DYHKIIMH B 3aJJaHHOM TOUKE
B R, MS Excel.

MOHOTOHHOCTP M TIOUCK JIOKQJIBHBIX
skcTpeMyMoB ¢yukimu B R, MS Excel
YucneHHOE HCCIeI0BaHUE BBITYKIOCTH
(GyHKIIMM U IOUCK ee Touek neperuda B R,
MS Excel.

[lonHoe  4mcneHHoe
¢yukuuu B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1,
8.4.,8.5]

HUCCICIOBAaHUEC

8.2,

Pemenne 3anau B
WHTEPAKTUBHOU (hopMme,
IIpOBEpKa
CaMOCTOSITEIbHON pabOThI
1 pa30op ommooK,
BBITNIOJIHEHUE ayJUTOPHOTO
3a1aHus

6.YncneHHoe HaxO0XICHHE
OTIPEIETIEHHOTO u
HECOOCTBEHHOTO0 HWHTerpasa
B R, MS Excel

YucneHHOE HAaX0XKICHUE OIPE/ICIIEHHOTO
1 HECOOCTBEHHOT0 MHTerpana B MS
Excel

Pexomenoyemvie ucmounuxu:[ 8.2, 8.4.,
8.5]

Pemenne 3amau B
WHTEpaKTUBHOU popme,
poBepKa
CaMOCTOSITEIHHON PabOThI
1 pa30op ommooK,
BBITIOJTHEHHE ayTUTOPHOTO
3ajaHus

7. Omneparuun C
KOMILJIEKCHBIMH YHCTIaMH U
perieHue  anredpandecKux
YpaBHEHUU.

KommiiekcHble uncna. Pemenue
anreOpanvecKux ypaBHCHHM.
Boruncnenue apudmernyeckux
BeIpakeHuit (B R, MS Excel).

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

PaboTa c yueOHoMI
nuteparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUA. Beinonnenue
JOMAIIIHUX 3aJJaHuH K
KaXJIOMY 3aHSITHIO.

8.  OcHOBBI  pa3paboOTKu
MPUIIOKECHUIA B
WHCTPYMEHTAILHON  cpelie

VBA

Coznanne makpocoB u ¢yHkIui B VBA.
(Excel).

Co3nanue GopMbI Ha TpUMEpe
sxkoHOMHU4YecKoi 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

PaboTa c yueOHoMI
nuteparypoil. Pemenue
TUIOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUA. BeimonHenue
JOMAIIIHUX 3a/IaHuH K
KaXIOMY 3aHSITHIO.

9. Oneparuu ¢ MaTpUIlaMU B
R, MS Excel

AureOpa MaTpuIl, KIMIIOPT, SKCIIOPT
naHHbIX U3 R B MS Excel.

CoOcTBEHHBIE 3HAUEHUS U COOCTBEHHBIE
BeKTOphI MaTpull. KBanpaTtuunsie Gopmbl
(R).

Bextopsr u geiictBus Hag Humu (B R, MS
Excel).

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

Pabota ¢ yueGHOMI
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOIPOCOB 10 TEME
3aHATHS. BeinonHenue
JIOMAIIHUX 3aJaHuN K
KaX/I0MY 3aHATHUIO.
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10. Pemenue  cuctembl
JIMHEWHBIX ypaBHEHUH B R,
MS Excel.

Pemenre MaTpuyHbIX ypaBHEHUI
(meronom oOpatHo MaTpuibl, Kpamepa,
I'aycca (B R, MS Excel). Dxonomuko-
MaTeMaTH4ecKas MOJAEIb
MEXOTpacieBoro dananca (MOJEIb
«3atpatsl-Bointyck»). Marpuunoe
ypaBuenue (B R, MS Excel).
I'paduueckuit Mmeros pereHus 3anad
JUHENHoro nmporpamMmmupoBanus (B R, MS
Excel).

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

PaboTa c yueOHo#
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Paz0op
BOIIPOCOB I10 TEME
3aHATHS. BIlIoHEeHnE
JIOMAIIHUX 3aJaHul K
KKJIOMY 3aHSTHIO.

11.Pemienne  mpukiagHbIX
SKOHOMMYECKHNX 3a7a4d B R,
MS Excel

JInneliHOE TPOrpaMMHUpPOBAHUE
(Cummiekc-meTo 1, 3a1a4a o
MIPOU3BOJICTBE, TPAHCIIOPTHAS 33/1a49a U
3aja4a o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,

8.5]

PaboTa c yueOHo#
nureparypoil. Pemenne
TUTIOBBIX 3a7a4. Pa3z6op
BOITPOCOB T10 TEME
3aHATHS. BeImmoimnenne
JOMAaIIHUX 3aJIaHUHU K
KOKJIOMY 3aHSITHIO.

Ouno-3aounan popma odyuenusn

HanMeHoBanmne tem

IlepeyeHb BONPOCOB 111 00CY KICHUSA

®opMbI IPOBEICHMS

(pa3aesioB) TUCUMIIJIMHBI HA CEMMHAPCKHUX, MPAKTHYECKHUX 3aHATHH
3aHATHAX, PpEKOMEH/IyeMble
HCTOYHMKHU U3 pa3aeioB 8,9
(yka3pIBaeTcsl pa3jies U NOPSiAKOBbIH
HOMeEpP UCTOYHHKA)
1.Beenenue B MS Excel Bgenenune B Excel, BBox maHHBIX 1 Pemenue 3amay B
dbopmyIn B ssueiiku paboyero JucTa WHTEpPaKTUBHOW  (opme,
Opranu3anus CChUIOK. DJEMEHTapHBIC | TPOBEpKa
dbynakiuu. Berpoennsie pynkmun MS CaMOCTOSITEIbHOU PabOTHI
Excel u ux npumenenwue. Jlormueckue u pazbop OImuOoK,

¢bynkuyn. OyHKIUH TPOTHO3UPOBAHHS.
(Excel).

OyHKIMS TOHWCKA JaHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, ITIP)
[Ipoctbie ¥  CJHOXHBIE  MPOILICHTHI.
®unancoseie Qynkiuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
®ynkipn mporHosuposanus. (MS Excel).
OyHKIMS TOUCKA JAHHBIX B HEKOTOPOM
muanazone (ITPOCMOTP, BIIP, I'TIP)

(MS Excel). ®wunancoBble QyHKIUU
(OCIUIT, TIPIUIT, OBIIJIOXO/,
OBLIITJIAT). (MS  Excel). Ilnan

HOTaIIeHUs KPEeInTa.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

BBIIIOJIHCHHUE ayAUTOPHOTO
3aJaHus
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8.5]

2.Beenenue B R u RStudio

Veranoska R u  RStudio; onumcanue
KOHCOJIbHOTO uHTepdeiica; 3arpyska H
akTuBana OuOimorek R; 0a3oBble
maremaTnueckue ¢pyHkiun B R. Co3znanue
noJib3oBarenbckux ¢GyHkouii B R wu
IO IKITFOUEHHE M0JTb30BATEIIHCKIX
OnbIMOTEK

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nanabix B R. 3aianue BeKTopoB
(RStudio). YcnoBHbIe oniepaTtopsl U
omnepatopsl nukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,
8.5]

Pemenue 3a1ay B
WHTEPAKTHUBHOW  (opme,
poBepKa
CaMOCTOATEIBHOW PabOTHI
u pazoop OmuooK,
BBIIIOJIHEHUE AyJAUTOPHOTO
3aJjaHus

3.Iloctpoenne  rpaduxos
¢bynkumii B R, MS Excel.

[Moctpoenue rpadukos pynkuuii B R, MS
Excel. IIpubnikxeHHOE  BBIYUCICHUE
noBefeHUsT (QYHKIUNA BONM3UM  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MMOCTPOEHHE HAKJIOHHBIX aCHUMITOT B R,
MS Excel.

Boruncnenue npenena gpynkuuu B R, MS
Excel.

Pexomenoyemvre ucmounuxu: [8.1., 8.2.]

Pemenne
WHTEPaKTUBHOU
IIpoBEpKa
CaMOCTOSITEIbHON pabOThI
u pazoop omuooK,
BBITNIOJTHEHHE ayIUTOPHOTO
3alaHus

3a1a4 B
dbopwme,

4 .Brplyucienue npeaena
¢byuknuu B R, MS Excel

Brraucnenue npenena ¢pynakuun B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemnrenue 3a71a4 B
WHTEpaKTUBHOW  (opwme,
MpoBepKa
CaMOCTOSITEIHHOU PabOTHI
u pazoop OmuooK,
BBITIOJTHEHHE ayIUTOPHOTO
3a1aHus

5.Brruucienue
MPOM3BOTHON (PyHKIMHK B
touke B R, MS Excel

[Tpubnmxennoe BBIYHCJICHHE
MIPOU3BOAHON (PYHKITUH B 3aJJaHHOM TOYKE
B R, MS Excel. MOHOTOHHOCTb M ITOKCK
JIOKaJbHBIX AKCTpEeMyMOB (QyHKIHH B R,
MS Excel YucieHHOe WHCCIEIOBAHUE
BBIMYKJIOCTU (DYHKIIUU U MOUCK €€ TOYEK
nepernba B R, MS Excel. Tloanoe
YHCIIeHHOE HcclefoBanne GyHKIuH B R,
MS Excel

Pexomenoyemvie

8.2.,8.4., 8.5]

[8.1,

UCMOYHUKU.

Penrenue 3agau B
MHTEPAaKTUBHOU opme,
poBepKa
CaMOCTOSITEIbHON pabOThI
1 pa30op ommooK,
BBITIOJTHEHHUE Ay JTUTOPHOTO
3aaHus

6.qI/ICJ'IeHHOC HaXOXIACHUC
OMpCACIICHHOT'O u
HCCO6CTBCHHOFO HHTCIrpajia
B R, MS Excel

UncneHHoe HaX0Xk/IeHHE OMPEICTICHHOTO
U HECOOCTBEHHOTO MHTEerpana B MS
Excel

Pexomenoyemvie ucmounuxu: [8.2.,8.4.,

8.5]

Pemenue 3amau B
WHTEPAaKTUBHOU (opMe,
MpoBepKa
CaMOCTOSITEIHbHON pabOThI
U pazbop omuooK,
BBHITIOJTHEHHUE ayJTUTOPHOTO
3a1aHUs

7.0nepaunn c
KOMIUIEKCHBIMU YHCIIaMH H
peleHue  anredpanyeckux
YPaBHEHUHU.

KommnnekcHeie uncna. Pemenue
anreOpandeckux ypaBHEHUH.
Brrancnenue apupmMeTndeckux
BbIpakeHuil. CoOCTBEHHbIE 3HAYCHUS U

Pabota ¢ yueGHOMI
aureparypoil. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOIIPOCOB 10 TEME
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COOCTBEHHBIE BEKTOPBI MaTPHIIL.
KBanparuunsie popms (R). Bekropsr n
nevicrBus Hax Humu (B R, MS Excel).
Pexomenoyemvie ucmounuxu. [8.1., 8.2.,
8.4., 8.5]

3aHATUd. BrinmonHenue
OOMAIIHUX 3aJaHuil K
KaKJ0MY 3aHATHIO.

8.0cHOBBI pa3paboTKu
MIPUIIOKEHHAN B
MHCTPYMEHTAIBHOU  Cpelie
VBA

Coznanue makpocos u ¢pyHkuuii B VBA.
(Excel).

Co3znanue Gopmbl Ha IpUMEpe
sKoHOMHUYecKkoii 3ai1aun B VBA (Excel).
Pexomenodyemvle ucmounuxu: [8.2]

PaboTa c yueOHo#
nureparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHA. BeimoaHeHne
JOMAaIIHHUX 33aJaHui K
KOKJIOMY 3aHSTHIO.

9.0mnepanuu ¢ MaTpuamMu B
R, MS Excel

AureOpa MaTpHIl, KIMITOPT, SKCIIOPT
na"HbIx U3 R B MS Excel.

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

PaboTa c yueOHo#
nureparypoil. Pemenne
TUTIOBBIX 3a7a4. Pa3zoop
BOITPOCOB T10 TEME
3aHATHS. BeImmoHeHNe
JOMAaNIHUX 3aJaHuil K
KOKJIOMY 3aHSTHIO.

10.Peitenue CUCTEMBI

JIMHEWHBIX YpaBHEHUU B R,
MS Excel.

Pemrenne MaTpuyHbIX ypaBHEHUI
(meTooM oOpaTHO MaTpuliel, Kpamepa,
l'aycca (B R, MS Excel). DxoHOMmEKO-
MaTeMaTH4ecKas MOJIeIb
MEXOTpacieBoro damanca (MOJEIb
«3atpatsl-Boeimmyck»).

Marpuunoe ypaBaenue (B R, MS Excel).
JIuneitnoe MIPOrpaMMHUPOBAHHE
(Cumruiekc-meTo I, 3amaya 0
MIPOU3BOJICTBE, TPAHCHOPTHAsl 3ajadya u
3amaya o HasHaueHmsax) (MS Excel).

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

Pabora ¢ yueOHoit
nuteparypoil. Pemenne
TUTIOBBIX 3a7a4. Pa3zoop
BOITPOCOB T10 TEME
3aHATHA. BeImoaHeHne
JOMAaIIHUX 3aJaHui K
KKJIOMY 3aHSTHIO.

11.Pemienne  mpUKIIAIHBIX
SKOHOMHYECKHUX 3a7a4y B R,
Excel

JIuneitHoe mporpaMMHUpOBaHUE
(Cummiexc-mero1, 3a/1a4a o
IIPOM3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a 1
3a7a4a o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,

8.5]

PaboTa c yueOHoM1
nuteparypoil. Pemenue
TUIOBBIX 3a7a4. Pa36op
BOIIPOCOB I10 TEME
3aHATUA. Beimonnenue
JOMAIIIHUX 3aJIaHuM K
KaXXIOMY 3aHITHIO.

8. IlepeueHb yueOHO-METOAMYECKOT0 OOecrevyeHUus sl CaMOCTOATEIbHOH padoThl

Oﬁy‘l AINUXCHA MO0 JTUCIUIIJIMHE

8.1. IlepeyeHb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE TUCIUIINHBI,

(¢ opMBbI BHEAYAUTOPHOM CAMOCTOSTEJILHON PadoThI
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HaumeHnoBanue TeM
(pa3aesi0B) AUCHUNIMHBI

Ilepeyenb BONpoOCoB,
OTBOAUMBIX Ha
CaMOCTOAITEIbHOE OCBOCHH

®opMbI BHEAYAUTOPHOMI
CaMoOCTOSITeIbHOM PadoThI

Bgenenue B MS Excel

Jlornueckue byHKIIH.
OyHKIMH [IPOTHO3UPOBAHHUS
(POCT, TEHAEHLIMA).
Brluncnenue HauucineHUW 10
BKJIAJaM M BBIIIAT IO
KpeauTraM, IUlaH I[OTauleHus
KpeauTa.

— Pemenue 3anau B MS Excel;

— paboTa ¢ TEKCTOM JIEKLIUH, pa3doop
BOIIPOCOB TI0 TEME 3aHSATHS;

— U3YyYEHHE PEKOMEH/I0BAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATUSIM;

- BBINOJIHCHHE JTOMAIIHHUX 3aJIaHuM;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Beenenne B R u RStudio

Tune! 7adaeIX B R 1

MPOrpaMMHUPOBAHUE TTEPEMEHHBIX,

JIOTUYECKHUE KOHCTPYKLIMU U
YCIIOBHBIEC OTIEpaTophl B R;
CcrocoObI uTeHns1/3amucu B R
JAHHBIX Pa3IUYHbBIX (hOpMaTOB.

— Pemenune 3amau B R;

— paboTa ¢ TEKCTOM JIEKIINH, pa3doop
BOTIPOCOB TI0 TEME 3aHSTHS;

— U3y4YE€HHUE PEKOMEHIOBAHHBIX K
3aHATUIO JTUTEPATYPHBIX
HCTOYHUKOB,

- IOATrOTOBKA K CeMI/IHapCKI/IM 158
HpaKTI/I‘-IeCKI/IM 3aHATUAM,

- BBINOJIHCHHE TOMAIIHKUX 3aJaHu;

- BBIIIOJIHEHHE 3aJaHUi

KOHTPOJIBHON PabOTHI

[TocTpoenne rpadukoB
¢byukuii B R, MS Excel

XapakTepucTUKH (PyHKITHIA:
YETHOCTh U HEYETHOCTD,

— Pemenne 3agau B R, MS Excel;
— paboTa C TEKCTOM JICKIH, pa3oop

[EPUOSINTHOCTD, BOIIPOCOB I10 TEME 3aHSATHS,
MOHOTOHHOCTb,
— M3Y4YCHHE PEKOMEHJIOBAHHBIX K
OTPAaHUYCHHOCTb.
3aHATHIO JINTEPATYPHBIX
HCTOYHHKOB;
- MOArOTOBKA K CEMHHAPCKUM U
MPAKTHYCCKUM 3aHSTHSIM;
- BBIIIOJTHEHUE JJOMAIIHUX 3aIaHHI;
- BBINIOJIHEHUE 3aJaHUN
KOHTPOJIbHON pabOThI
Berurcnenue npezena BeckoHneuHo MaJible U | — Pemenue 3ana4 B R, MS Excel:
¢byukuu B R, MS Excel OECKOHEUYHO OoJbIIINE

¢byukuuu. IlepBbiii u BTOpOH
3ameyvaresibHbIE TPEIETIbI.

HenpepslBHOCTb ~ (yHKLUH B
TOUKE. Touknu paspbiBa
byHKIUH.

— paboTa C TEKCTOM JICKIHH, pa3oop
BOIIPOCOB 10 TEME 3aHSTHUS;

— U3y4YEHHE PEKOMEHI0BAHHBIX K
3aHATUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMMHAPCKUM U
NPAaKTUYECKUM 3aHATHIM;

- BBITIOJTHEHUE TIOMAIIHUX 3aJJaHMI;

- BBITIOJTHEHUE 3a/1aHUH

KOHTPOJIbHOHM paboThI

Brruucnenne
MIPOU3BOTHON (DYHKIIMH B

DNacTUYHOCTh (PYHKIMM M ee

NNPHUMCHCHUC.

— Pemenune 3agay B R, MS Excel;
— paboTa ¢ TEeKCTOM JICKIIUH, pa30oop
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touke B R, MS Excel

Haubonbiiee u  HauMeHbllIEE
3HAYCHUS HENPEPHIBHOU (DYHKIIMU
Ha OTpPE3Ke.

BOITPOCOB IO TCMEC 3aHATUA;

— U3y4YE€HHE PEKOMEH/I0BAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHUKOB;

- OJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATUSIM;

- BBINOJIHCHHE TOMAIIHKUX 3aJIaHu;

- BBIIIOJIHCHHE 3aJJaHUM

KOHTPOJIBHON pabOThI

YucaeHHOE  HaXO0XKICHHE
OTIPENIETIEHHOTO i
HECOOCTBEHHOT'O
unHterpana B R, Excel

Heonpenenennsiit
®dopmyna
JletGaMIA.

WHTETpal.
Hrrotona -

— Pewenne 3amau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIHH, pa3dop
BOTIPOCOB TI0 TEME 3aHSTHS;

— U3YyYEHHE PEKOMEH/I0BAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATUSIM;

- BBINOJIHCHHE TOMAIIHKUX 3aJJaHu;

- BRITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Onepanuu c
KOMIIJICKCHBIMHU YHUCJIaMU U
perieHue anredpandecKux
ypaBHEHUU

Brruucnenue byHKIMA
KOMIUIEKCHOT'O IIEPEMEHHOT0

— Pemenne 3amau B R, MS Excel;

— paboTa C TEKCTOM JIEKIH, pa3oop
BOTIPOCOB TI0 TEME 3aHSTHS;

— U3y4YeHHE PEKOMEHI0BAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITUSM;

- BBITIOJIHEHUE JIOMAIIIHUX 3a/IaHUM;

- BBITIOJIHEHUE 3aJJaHH

KOHTPOJIBHON pabOThI

OcHoBBI pa3paboTKu
MPUIIOKECHUIA B

MHCTPYMEHTAJILHOM cpejie
VBA

OcnoBbl s3bika Visual Basic for

Application. Pa3paboTka
MOJIb30BAaTEIbCKUX  JHATOTOBBIX
OKOH.

— Pemenune 3agau B R, MS Excel;

— paboTa C TEKCTOM JISKIH, pa3oop
BOIIPOCOB 10 TEME 3aHSTHUS;

- U3yYeHHE PEKOMEHIOBAHHBIX K

3aHSATHIO JINTEPATYPHBIX

- MOJIFOTOBKA K CEMUHAPCKUM H
NPAaKTUYCCKUM 3aHSTHSIM,

- BBITIOJTHEHUE JIOMAIIHUX 33JaHHI

Onepam/m C ManI/II_[aMI/I B
R, Excel

Bexroproe mpoctpanctso R".
JInHelHas 3aBUCUMOCTD
(HE3aBUCUMOCTH) CHCTEMBI
BEKTOPOB. basuc u pa3mepHOCTh 1
BEKTOPHOTO MIPOCTPAHCTBA.

— Pewenne 3amau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIHH, pa3oop
BOIIPOCOB I10 TEME 3AHSTHS;

— HU3Y4YCHUC PCKOMCHIOBAHHBIX K
3aHATUIO JIMTCPATYPHBIX
HCTOYHHUKOB,

- IOATOTOBKA K CCMUHAPCKUM U
MPAKTUYCCKUM 3aHATUAM,

- BBIIIOJJTHCHUEC JOMAaIllHUX BaﬂaHHf/'I;

- BBIIIOJIHEHUE 3aJaHUH
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KOHTPOJILHOM paboThI

Pewrenne CUCTEMBI
JIMHEWHBIX YpaBHEHUN B R,
Excel.

CoOCTBEHHBIE
COOCTBEHHEBIE

3HA4YCHUA u

KBaJPaTHBIX MAaTPULL.

BEKTOPBI

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TEKCTOM JISKIHH, pa30oop
BOIIPOCOB TI0 TEME 3aHATHS;

— U3YyYEHHE PEKOMEHJIOBAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- OJITOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHSATUSIM;

- BBINOJIHCHUE TOMAIIHKUX 3aJIaHul;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Pemenne NIPUKIaAHBIX
DKOHOMMYECKHX 3a7a4 B R,
Excel

Haxoxneuue

AJACTUYHOCTH U
JIPYTrUX TPENETbHBIX BEJIUYUH B
MHUKpPOSKOHOMHUKE. TpaHcropTHas
3a/1a4a, 3a/1a4a O Ha3Ha4YCHMSIX.

— Pemenne 3anau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIHH, pa3doop
BOTIPOCOB TI0 TEME 3aHSTHS;

— U3YyYEHHE PEKOMEH/I0BAHHBIX K
3aHATHIO JTUTEPATYPHBIX
HWCTOYHHKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTHYCCKUM 3aHITHSIM;

- BBINOJIHCHUE TOMAIIHKUX 3aJJaHu;

- BRITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON PabOTHI

8.2. IlepeyeHb BONPOCOB, 32/1aHUI1, TeM /JIsl MOATOTOBKH K TeKYyIeMY KOHTPOJII0

Ilpumepnsie 6onpocwl K KOHMPOTLHBIM PAdOMam

1. Kak paborator ¢punancossie ¢pynkuuu B Excel (IIC, BC, CTABKA, KIIEP, ITJIT

u 11p.)? Kakoil cMbICII UMEIOT OHU U UX apTyYMEHTbI?

2. Kaxk moctpouts rpaduk ¢pynkmuu B Excel/R?

3. Urto Takoe mpejen YMCIOBOM MOCIeI0BATeIBHOCTH, TIpeiesl PYHKIIUHA B TOYKE, Ha

Oeckoneunoctn? Kak BEIYHMCIHTH npeacii, MCIOJIb3yA BBIYHUCIIMTCIBHBIC BO3MOKHOCTHU

Excel/R?

4. Yro Takoe acumnrToTa rpaduka Gpynkmuu? Kak HalTH acCUMOTOTHI (AaHATUTUYECKH

u B Excel/R)?

5. UYto Takoe mpousBoaHas GpyHKuuH? Kak BRIUHUCIUTH MTPOU3BOJHYIO C MOMOUIBIO

dbopmyn yncieHHoro guddepeHupoBanus?
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6. Kakue QpyHKIMU Ha3bIBAIOTCSI MOHOTOHHBIMHM Ha MpOMEXyTKe? UTo Takoe Touka
JOKanbHOro 3KcTpemyMa (QyHkiuu? Kak uccienoBath (PyHKIIMIO Ha MOHOTOHHOCTh M
sKCTpeMyMbI (aHamuTH4ecku u B Excel/R)?

7. Kakue QyHKIMM HaA3bIBAIOTCSA BBIMYKIBIMA U BOTHYTHIMU Ha HpoMexyTke? Uto
Takoe Toyka nepernda QyHkuuu? Kak mcciaenoBarh (yHKLIHMIO Ha BBINTYKJIOCTh U TOYKHU
neperuda (ananutuyecku u B Excel/R)?

8. Uro Takoe  HeompeAeNEHHBI  MHTErpall,  ONPENCNEHHBIA  WHTErpal,
HecoOCTBeHHbIN MHTerpasi? Kak BBIYMCIUTH ONpPeneNEHHbIN/HECOOCTBEHHBI UHTErpall B
R?

9. Tlo kakuM mpaBuiiaM BBITIOJTHSIOTCS ONEpallUy HaJ MaTpuliaMu (apudMeTuyeckue,
TpaHcnonupoBanue)? Uto Takoe oOpaTHas MaTpula U JUisl KAKUX MaTpHI] OHA CYIIECTBYET?
Kax BBINOSHUTH CIIOKEHUE, BHIYMTAHHE, YMHOKCHHE, TPAHCIIOHUPOBAHUE U HAXOXKJCHUE
obpatHo# matpuibl B Excel/R?

10. Yrto Takoe ompeaenutens matpuilbl? Kak HailTH ompeneauTellb MaTpHUIbl B
Excel/R?

11. Yto Takoe cucTteMa JIMHEHHBIX anreOpandeckux ypaBHeHU? CKOJBKO PEIICHUIMA
U B KaKuX ciay4asx oHa MoxeT uMeTh? Kak permmnts CJIAY B Excel/R?

12. Kak pemuts MaTpuuHoe ypaBaenue Buga AX=B unmu XA=B B Excel/R?

13. Kak ompenenensl JTUHEHHBIE ONEpalid Haa apu(PMETHUECKMMHU BEKTOPAMH,
CKaJsipHOE TIPOM3BEJCHHE BEKTOPOB, MOAYJIh BEKTOpa, Yroil Mexay BekTopamu? Kak
BBITIOJIHUTD JIMHEHHBIE ONEpaliy, BBIYUCIUTh CKAIAPHOE MPOU3BEACHUE, HAUTH MOIYIb
BEKTOPA, HAUTH yTroJI MeXx 1y BekTopamu B Excel/R?

14. Yto Takoe cOOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOpa MaTpuilbl? Kak HaiiTn
COOCTBEHHBIE 3HaUEHUS U COOCTBEHHBIE BEKTOpa MaTpuIlbl B R?

15. Yro Takoe 3agaya JMHEHOro mnporpammupoBaHusi? Kak pemuts 3amauy

JUHEWHOTO TporpammupoBanus B Excel/R?
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Ilpumepwt 3a0anuit KOHMpPOILHBIX padom

3agaHus MOKHO BBINOJHHUTE Kak B Excel, rak u B R-studio
Ilpumep 1
1. TIpoBecTH MOJSHOE UCCIIEAOBAHUE U MTOCTPOUTD rpaduk dpyukimn Y = f(X) .
Haiitn HanOoubliiee U HaMMeHbIIIee 3HaYeHUs GYHKIUU Ha oTpeske [—2;0].

x3 -2
f0)=

2. TlpoBecTH MOTHOE UCCICAOBAHKUE U TOCTPOUTH rpaduk GpyHkmu Y = f (X).

y=vYx2-5x+6

3. C nomoripto (GUHAHCOBBIX (DYHKITUN ONpPEAeIUTh, KAKUM JOJIKHO OBIThH
HavaJIbHOE 3HAYEHUE BKJIAJa MPH CIEAYIONINX yClIoBUAX: cpok Bkiaaa (Kmep)— 18
MecsieB, oOynymiee 3nauenne Bkiana (be) — 11 500 nomnapos, rogosas
npoiieHTHas craBka (CtaBka) — 12,5%. JlonoaHUTEIbHBIC BIOKECHHUS U U3BITUS HE
npou3BosATCA. [IpOIeHThl HAUUCTSIOTCS eKeKBapTaabHO. OTBET JaTh C IBYMS
3HAKaMU IOCJIE 3aMsTOM.

Ilpumep 2
1. I/ISBGCTHO, YTO KOMIIaAHHA OKA3bIBACT YCIIYTI'U:
a=(3,7,1,-5-1,1,0,1,5,1,6,-5, 1, -2, 4, 0),
b=(-4,21-23,262—4—45-1,3,0,3,1),
p=(7,3,-3,1,-3,2,-1,-4,6,0,4,1,-2,-3,5, 6).
JUJIst MX BBITIOJTHEHUS TPEOYIOTCSI COOTBETCTBYIOIIHME PECYPCHI @i, bj, Ci. [Tpu aToM eciu >0,
pecypc uMmeercss B Haimumuuu, ecid ai<0, TO OH HaxoaWTCA B ayTcopcuHre. B 1memsax
MHOFO(i)aKTOpHOFO aHaJIn3a JACATCIIBHOCTHU KOMIIaHUHU HCO6XOI[HMO pacCUnuTaThb

CJICYIOIINE BBIPAXKCHUA:
a) 4a - 3b
b) 6, p)*b + 4*p|*b
¢) 4@, b)*p - 6(b, p)*a - 3BI*P
2. BoccranoBuTe, Kakoe KOJHYECTBO PECYPCOB X1, X2, ..., Xg OBUIO HCIOJIB30BAaHO B

KOMITAHHUHU IIPH BBIIIOJIHCHHUKW OCHOBHBIX 3aaa4. H3BCCTHO, 4qTO IJI1 3TOro HaJgo
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PELIUTh CUCTEMY JIMHEWHBIX ypaBHEHUNU. OTBET JaUTE C TOUHOCTBIO J0 JIBYX 3HAKOB

Iocie 3anaTou. Pe3ynbrar nposepbTe.

X1+ 8 X - Xzt 8 X -7 Xs+ 4 X -2 X+ 2 Xg= 518,42
X1+ 9 X+ 7 X+ 10 xg+ 7 Xs+ 6 Xet 8 X+ 2 Xg= 1325,72
X1 - Xt X3 6 Xs+ 9 Xs+ 5 Xe -5 X+ 3 Xs= 238,28
X1 -9 xs+ 5 xs+ 3 Xet 7 Xz - Xe= 277,38

2 X - X3+ 8 X4+ 6 Xs+ 3 Xt 6 X+ T Xe= 672,06
X1 -9 X+ 4 g+ Xa+ 4 xs+ 10 x¢ 10 x+ 6 X< —66,24
X1+ X2 10 Xs+ 8 Xs+t 4 X5 4 Xet X7 6 Xxg= 335,80
Xit 10 X -9 X3 -9 Xa -9 Xt Xs -7 Xt 3 X= 10,12

.I[J'ISI BBIITIOJTHCHUA  OIITUMAJIBHOI'O 6H3H€C-HHaHI/Ip0BaHHH Tpe6yeTc;1 pPCUINTDH

MAaTpUYIHOC YPABHCHUC IJISI OTBICKAHWA MAaTPUILIbL X o 3aITaHHBbIM MaTpUullaM A, Bu

muaronansaoii exuananoil E: X(B1)A?=E. Pesynsrar nposepsre.

0 811 9 8 6 0 5 1 0 2 8 0 47 10 18
9 -2 1 -2 9 14 -18 12 16 -4 2 7 513 1 O
13 6 11 1 1 18 9 -9 -14 2 -9-14 1-11 -9 -17

=15 -17 9 18 -13 6 3 5 wu 12 -15 -2 9 17 9 -1 6
/7 -5 -6 1 14-12 -14 -10 B= 15 19 2-49 0 -8 12 3

-3 -2 617 7-10 9 -5 0 16 16 2 7 3 -18 -14
0 117 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

. i1 BOCCTaHOBIIEHMs YTPA4YEHHBIX NApPOJIEM BXOJa HAa NOPTAI OpraHU3aluu
TpeOyeTcss HAaWTU C TOYHOCTHIO JI0 3 JECSATHYHBIX 3HAKOB COOCTBEHHBIC YHCIIA U
coOcTBeHHbIE BeKTOphl MaTpuilel A. [IpoBepUTh OPTOrOHATBHOCTH MOJYYEHHOTO

COOCTBEHHOI'0O 0Oa3uca.

35 7 0 0 0 0 0 0
7 31 0 0 0 0 0 0
0 0 37 0 0 0 0 0
0 0 0 26 0 0 0 0
0 0 0 0 26 0 0 0
0 0 0 0 0 38 0 0
0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 17
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5. 3aemiuk B3su1 B 6anke kpeaut B pazmepe 3400000 py0. Ha cpok 20 net. [IponentHas
craBka 11,75%. IlepuogmvHocTe HauuciaeHus — pa3 B kBapraid. Kakyio cymmy
OCHOBHOTO JI0JITA KJIMEHT BBIIUIATHUT 3a nepBble 9 neT u 3a 11-i rox nepuona? OtseT
OKPYTJIUTE JI0 KOTIEEK.

6. s BBINOJHEHUS ONTUMAJIBHOIO OW3HEC-TUIAHUPOBaHUS TPeOyeTCsl PEelIUTh
CJIeIYIOUIYIO 3a/1auy JUHEHHOr0 NpOrpaMMHUPOBAHUS

f(x1,x2) = 10x1 — 30x, - max
X1+ 2x, >3
X1 —2xy < 2
X1+ 2x, <6

X121
| x1,x2 =0

Kputepuu 0a1/IbHOM OLIEHKH Pa3JINYHBIX (POPM TEeKYyIIEro KOHTPOJSI yCIIeBAeMOCTH

KpI/ITepI/II/I OaJJIbHOM OLOCHKH PA3JIMYHBIX q}OpM TCKYHICTO KOHTPOJIA YCIICBACMOCTHU
coacpiKarCa B COOTBCTCTBYHOIIUX MCTOAHWYCCKUX PCKOMCHIAIMAX llenapTaMeHTa
MaTEMAaTHUKU.

/. ®OH/I OLIEHOYHBIX CPEJACTB /sl IPOBeIeHUsI MPOMEKYTOUYHOM aTTecTalun
o0y4Jarouuxcs Mo AUCHUILIUHE

[lepeyeHb KOMIETEHLMI C yKa3aHUEM HHAUKATOPOB MX IJOCTHXKEHHUS B IPOLIECCE
OCBOCHHS O00pa3oBaTeNbHOM MporpaMMmbl coiepkutcs B pazaene 2 «llepedenb
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI OOpa30BaTEIbHOM MPOrpaMMbl C YKa3aHUEM
WUHANKATOPOB UX JIOCTIXKCHUS U TUIAHUPYEMBIX PE3yJIbTaTOB OOYUECHHSI TI0 TUCITUTIIIHE.

TunoBbie KOHTPOJIbHbIE 3aJaHNSI UJIM HHbIE MAaTePHUAJIbl, HEO0OX0AUMBbIE JI1 OLEHKH
UHAUKATOPOB JIOCTHKEHUS KOMIIETCHUUN, 3HAHUN M YMEHHH

HaumeHnoBanue IIpumeps! 3axaHuil 17151 OLIEHKH HHIUKATOPOB I0CTHKEHUSI KOMIIETeHIU I
KOMIIeTeHI Ml

YK-4 1. Ucnosb3yeT OCHOBHbIE METO/bI H CPEACTBA MOJIYYeHHUs, IPeICTABICHHUS,
Croco6GHOCTE XpaHeHHusi M1 00padOTKM TaHHBIX.
HCIOJb30BATh 3ananume 1.
MPUKIIQHOE Co3nate B Excel anekrpoHHyto Tabiuily, coepsKallyto JaHHbIE O Kypce eBpO
IPOrpaMMHOE (EUR) 3a nocneauuii Mecs (3Ty HHGOpPMAIHMIO MOKHO HATH Ha
oOecrieueHue npu oduuuansHoM caifte Coepbanka). IMmoptupoBath 3TH JaHHbIe B R B Bujie
peleHnu oObekra Tuma data.frame.
npodeccuoHaIbHBIX
3a1a4
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2. leMOHCTpHPYeT BJIaJICHH e naKeTramMmu

NMPUKJIAJAHBIX IpOrpamMmmMm.

npogeccuoHAJIbHBIMH

3ananue 2.
C nomornsto ¢puHaHcOBBIX pyHkumii Excel cocTaBuTh IU1aH moramexnus
kpeauta B pazmepe 500 Tric. pyo., B3saToro Ha 18 mecsnes o 16% rogoBeix
(TIpOLIEHTHI HAYUCIISIOTCS ©KEMECSIYHO) M BO3BPALIAEMOTO PaBHBIMHU
TUTaTeKaMU B KOHIE KaKIOTO MeCsIIa.

3. BoioupaeTt Heo0X01uMO€e MPUKJIATHOE TPOrPAMMHOE 0O0ecreYeHue B
3aBHCHMMOCTH OT PellaeMoii 3a1a4u.
3aganue 3.

Samansr sextopa a=(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) . Beruncnuts 3HaUeHHE BHIPAKEHNS

3(a,b)c—2(b,c)c+|alb B Excel wm B R.
4. Ucnoab3yeT NPUKJIATHOE MPOrPaMMHoOe o0ecriedeHne 1Jisl peleHunst
KOHKPEeTHBIX MPUKJIAAHBIX 32/124.
3ananmue 4.
Nmeercs nsate 3amanuii - A, b, B, I', /] - u mste pabotaukos — I, I, 11, IV, V -
JUTSI X BBITIOJTHEHHS. B Tabnuiie ykazana npuOblUib, KOTOPYIO 00eCTieYrBaeT
KK 13 paOOTHUKOB TPU BHITIOJTHCHUH KXIO0TO U3 3aIaHUH.

I I Il v
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

Pacripenenuthb 3a1aHus Mex 1y paOOTHUKaMHM (OJTHO 3aJaHHUE BBITIOJTHACTCS
OJIHMM YE€JIOBEKOM) TaK, YTOOBI 00111ast MpUOBLIb OT BBIMOJTHEHUS 3aIaHUi ObLiIa
HaunOoJblIel. B oTBeTe yka3arh HalIeCHHYIO HAHOOJIBIIYIO IIPUOBLI.

ITKH-3

CrniocoGHOCTB
OCYIIECTBIISATH cOOp,
00paboTKy U
CTaTUCTHYECKUIA
aHaJIN3 JaHHBIX,
MPUMEHSTh
MaTeMaTHYECKUE
METOMBI JUISl peIICHHUS
CTaHJApPTHBIX
npodeccroHaIbHBIX
¢uHaHCOBO-
HSKOHOMHUYECKHUX 33]ad,
UHTEPIPETUPOBATH
MOJTy4EeHHBIE

1. JeMoHCTpPUpYeT 3HAHUS MATEMATHYECKHUX METO/10B, IPUMEHsSIeMbIX B
MeHeIKMeHTe

3aganmue 5.
Haiitu B opunmansubix ucrounukax (Hanpumep, B PBK) undopmaruto o
CTOMMOCTH MHMHYTHI PEKJIaMbl Ha TE€JIEBU3NOHHBIX KaHajIaX BO BPEMs
tpancnauuu UM no ¢yr6omy 3a nocnennue S aet. [IpoananusupoBarts
NOJIydeHHbIE JaHHbIE. [ [poMIIrocTprpOBaTh MOJIyYEHHBIE PE3YIbTAThI
JarpaMMoiu.

2. IlpumeHsieT MaTeMaTHYeCKHe MeTOAbl M MOJeJH i1 000CHOBAHUS
NPUHSATHS YIPABJIEHYECKUX PellleHHUid.
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pe3yIbTaThI
3amanue 6.
CTpyKTypHas MaTpHIla TOPrOBIU TPEX CTpaH UMEET BUJI
( 0,3 0,2 0, 5W
0,4 0,4 0,3 |
|

A:
{0,3 0,4 0,6/

(8;; - moyst TOProBoro GrojuKETa, KOTOPYIO J-ast CTPaHa TPATUT Ha UMIIOPT

TOBApOB U3 i-0i cTpanbl). OnpeaeaTUuTh BO3MOXKHbBIC OIODKETHI CTPaH, IpU
KOTOPBIX TOPTOBJIS OyeT coanancupoBaHHOU (0e31ehUITUTHON) TSI KaKI0U
U3 CTpaH.

3. Copep:kaTeIbHO UHTEPNPETHPYET Pe3yJbTAThI, NMOJYyYeHHbIE NPH
HCIOJIb30BAHMU MaTeMAaTHYeCKUX Mo/ieJIeil.

3aganmue 7.
Kypc akmum B 2020 roty cocTaBiisii:
01.01.2020 142 pyo6. 01.05.2020 154 pyo6. 01.09.2020 166 pyo.
01.02.2020 145 pyo6. 01.06.2020 155 py6. 01.10.2020 166 pyo.
01.03.2020 147 pyo6. 01.07.2020 161 py6. 01.11.2020 169 pyo6.
01.04.2020 151 pyo6. 01.08.2020 165 pyo. 01.12.2020 172 pyo6.

OnpenenuTh, KAaKOW THI 3aBUCHMOCTH 00JIe€ TOYHO OTIPEIEISET OBEACHUE
[IEHHOW OyMaru — JIMHEWHBINA WU SKCIIOHEHITUATBHBIN, U, TPUMCHUB
COOTBETCTBYIOIIYIO (PYHKITHIO, PACCUUTATh IIPEAIIoIaraeMplidi Kypc Ha
01.03.2021

Ilpumepsl munoewvix 3a0anuii

3aoaua l. C nomomnibio GUHAHCOBBIX QYHKIMI OMPEIEIUTh, KAKUM JIOJKHO OBIThH
HayaJbHOE 3HAUYCHUE BKJIaJa MPU CICAYIOUIUX YCI0BUIX: cpok Bkianaa (Kmep) — 3,5 rona,
oynymiee 3Hauenue Bkiana (be) — 21 500 mommapos, rogoBasi MpoICHTHAS CTaBKa
(CraBka) — 10%. JlononHUTEIbHBIE BIOKEHUS U U3BATUA HE NPOU3BOAATCS. [IponieHThI
HAYHUCIAIOTCS 10 noryroausaM. OTBET aTh ¢ IBYMS 3HaKaMU MOCIIE 3amsTOM.

3aoaua 2. [Tnomans nepBoro kpyra coctasisier 760, momaas BTOPOro Kpyra COCTaBIsieT
20. C nomomrsio nHCTpyMeHTa [logbop mapameTpa onpeaenuTs BO CKOJBKO pa3 pagmyc

MEPBOTO KPyra OTIAWYAETCS OT PaJryca BTOPOTO
3aoaua 3. Haiitn nepsyro mpousBoanyro (ynkium Y =5X€* B Touke X = -1,5. OtBer
MPEICTaBUTh B BUJIE MECATUYHOU ipodu ¢ TouHocThio 10 0.001.

3aoaua 4. ]Ins byukuu y = arctg(x + 2.5) — 0.25x HauguTe:

1) opauHATy TOYKH niepecedcHus rpaduka ¢ ochio Oy;

2) TOYKY JIOKJIbHOTO MHHUMYMa;
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3) JIOKAJIbHBI MUHHMYM,;

4) TOUYKy JIOKAJTBHOTO MAaKCHUMYyMa,

5) JIOKaJIbHBIN MAKCUMYM.

Bce oTBeThI npeicTaBUTh B BUE ACCATUUHON ApoOu ¢ TouHocThio 10 0.001, Hanmpumep,

1.234.

3aodaua 5. VI3BecTHa nipenenbHas MPOU3BOAUTENLHOCTh TpyAa MP(L) = %, rae L —
n(L +

00béM Tpyno3atpat. Halitu 00bEM ipon3BojicTBa npu 00BEME Tpynozatpar Lo=80. OTBer

AaThb C TOYHOCTBIO 10 ABYX 3HAKOB I1IOCJIC 3amsToM.

3adaua 6. Haiitu BTOpYIO MPOU3BOAHYI (QyHKIUHK Y = {Q’/ X* =BX +6 B TouKe X = -2.

OTBeT npeIcTaBUTh B BUE AECATUIHOM Jipodu ¢ TounocThio g0 0.001.

3aoaua 7. Bpuucnute mnpenen (byHKIII/II/I“me.OTBCT 3alUIINTE B BHUJIE

X—4 \/_—2

necaTUIHON Apo6u ¢ TounocThio 10 0.001.

3adaua 8. HaiiTu HaubonbIee U HauMeHbIIee 3HaueHne GyHkimu f (X) = Xt —5x% +Tx -2

Ha otpeske [-1;4].

3aoaua 9. ®upma pemmuna B3sITh kKpenut pazmepom 600 000 py0Gieit, moramarb KOTOPHIi
(OCHOBHOM 0T W MPOLEHTHI) HAMEPEHA PABHOMEPHBIMH IIATEKAMH B KOHIIE K0T 0
Mecsa. OnpeaeanTh exXEeMECSIUHbIE BBIIUIATHI IO KPEAUTY JIJIsl PA3HBIX MPOLICHTHBIX
CTaBOK M CpOKOB norameHus kpeauta (ot 5% 1o 20% u ot 1 go 15 net, ucnosnb3ys
TaOJIMIly TIOJICTAHOBKH ). B 0TBeTe ykazaTh pa3mep miatexa 3a 4-blii TOJ] TP MPOIICHTHOU

ctaBke 12%.

(2 -1 3 0 l\ (6 -1 3 7 1)
| -3 0 4 J 3 0 4 1 0 |
3aoauall. Jlanbr matpunbi A=|-1 4 3 —3 1. u B=|4 8 3 -2 1 ‘ Pemutn
3 -1 -1 1 5 | 3 -1 -1 7 5
’ -4 8 -4 3 6 | ’ 4 8 -4 3 6 ’
\ J \ )

MAaTPUYHOE ypaBHEHUE BX=A.
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3aoaua 11. TlpenenbHble U3AEPKKU MPEANPUATUS BBIYUCIISIOTCS 1O (popmyiie
MC(q) =95-3q-0,7¢’, rae  — 00bEM IPOMU3BOJICTBA, @ PUKCHPOBAHHBIC U3ICPKKU PABHBI
FC=28. Beruncnuts oO1ue u3aepxxku npu oobémMe nmpousBoacTsa (o=4,1. OTBeT nath ¢

TOYHOCTBIO O ABYX 3HAKOB ITOCJIC 3amsToM.

3aoaua 12. J1ns maTpuiy

-8 4 6 -3 4 1) (-2 8 =2 7 10 4
4 9 0 -8 oo, ’3 311 0 -7 -5
A-| 8 7 -1 4 -10) 2 2 9 7 3 -10
90—7—9—63|HB=\300—4—2—8|
3 2 -1 -6 -7 1| |2—2—8—10—67|
5 8 2 4 06 1110 =7 3 -9 -1
L ) \ )

yuciieHHo pemuTh (B Excel unu B R) MatpuyHoe ypaBHeHUE U IPOBEPUTH pe3ybTarT,

BBIIIOJTHUB YMHOXCHHUC MATPUIT HCXOJIHOﬁ 3aJa4uu:

AX =B

3aoaua 13. HaiiTn BeneCTBEHHYIO U MHUMYIO YaCTH BbIPAXKEHUS
(2 + 2i0)2
5+ 4i
3aoaua 14. IlpuBectu KBajpaTUYHYyIO GOPMY K KAHOHUYECKOMY BUIY

f = x2+2y?+472+6xy-4xz-8yz
3aodaua 15. JlaHbl BEKTOPHI:
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)
BrrancnuTe 3HaYEHUS BBIPAKCHUN:

1. 3d+5b
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3aoaua 16. J1511 N3roTOBIEHUS JBYX BUIOB NPOoAyKUMU A U B nucnosb3yrorcs Tpu BUaa
ceipps |, I, Ill. Pecypcsl chbipbs, HOpMBI €ro pacxojla Ha €IWHULY NPOAYKIUU U

nmojxydacmas HpI/I6BIJIB OT CAUMHUILI ITPOAYKIIUU 3a/1aHbI B Ta6J'II/II_[e

CoIppe Hopwmsl pacxona Pecypcsl
A B
I 1 7 50
I 3 5 50
11 5 2 40
[TpuObLTL 40 20

OHpeIICJII/ITB ONTUMAJILHBIN IIJIaH BBIITYCKA TMPOAYKIHUU M3 YCIIOBUA MAKCHUMU3AIUU

pUOBLIH.

Teopemuueckue 60npocel 0131 NOO20MOBKU K 3a4émam

1. Tabmuuneii mporeccop MS Excel. BBoxg ganHbIX U GopMyll B SUCHKH.
dopmaTtupoBanue. J{uamna3oHsl ssYEeK.

2. TlpocTsie U ClIOKHBIE TPOLEHTHI. BrIuucieHrne HaYnuciaeHui Mo BKIajgam M
BBITIJIAT MO0 KPEIUTaM, IJIaH MOTalIeHUs! KpeauTa.

3. Tumst mamsbix B R. IlporpammupoBanue mnepemeHHbix. Co3manue
MOJIb30BATENbCKUX (DYHKITHIA.

4. Yucnossie QyHKINH U cIOcoObI uX 3ananus. CpoiictBa ¢pyHKuuid. I'padux
byHKIUH.

5. Ilpenen uncmoBoii mocnemaoBatenbHOCTH. [Ipenen hyHkImy Ha OECKOHEYHOCTH H
B Touke. CBOICTBa IIpe/IEIoB.

6. IlepBbiii U BTOPOI 3aMeUaTEIBHBIN PEICIIBI.

7. HenpepbiBHBIC (YHKITUN U UX CBOHCTBA.

8. AcumnToTsl rpaduka GyHKIIUH.

9. TlpousBomnas u nuddepernran GyHKIIUU OJHON MEPEMEHHOW. DIACTHIHOCTH
GYHKIMY U €€ TPUMEHEHHE.

10. TIpousBogusbie u auddepeHITnambl BRICIIHX MOPSIIKOB.

11. Mounoronunsle pyHkiuu. JlokanbHbIl 3kcTpeMyM (yHkiuu. HccnenoBaHue
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(yHKIIMM HAa MOHOTOHHOCTb U SKCTPEMYMBL.

12. Brinykible (Boruyteie) pynkuuu. Touku neperuda. MccnenoBanue pyHKIIMU Ha
BBIYKJIOCTh U TOYKH Meperuoa.

13. HauGounblliee 1 HAaMMEHbIIIEe 3HAYEHUSI HETPEPHIBHON (DYHKITUU HA OTPE3KE.

14. Heonpenenenubiii uurerpaji. OCHOBHbIE METOAbl MHTETPUPOBAHMS: 3aMEHa
MEePEeMEHHOM, UHTErPUPOBAHUE IO YACTSIM.

15. Omnpenenennsiii uaterpan. ®opmyna HeroTona - JleliOHuIa u ee mpuMEHEHHE.
HecoOcTBeHHbIe HHTETPAIBI.

16. Marpuusl. Onepanuu Haa MatpuiiaMu. Panr matpunel. OOpaTHas MaTpula.

17. Onpenenurens MmaTpuilbl. CBOMCTBA M MPUMEHEHUE ONPEICTUTENEH.

18. Cuctembl JIMHEWHBIX allreOpanyeckux ypaBHEeHU. Pemenue cucreM JTMHEHHBIX
anrebpanueckux ypaBHeHui metonam Kpamepa, oOpaTHoit matpuiisl 1 MetoaoMm ["aycca.

19. MHOXeCTBO pEIIeHU CHUCTEMbl JMHEHHBIX aJIreOpanyeckux YypaBHEHUH.
OnHOpPOIHBIE U HEOAHOPOAHBIE CUCTEMBI.

20. ApudmeTndeckue BEKTOPHI U JIMHEWHbBIE ONepalud HajJ HUMH. BekTopHoe
IPOCTPAaHCTBO Rn.

21. JluneliHas 3aBUCUMOCTH (HE3aBUCHUMOCTH) CHCTEMBI BEKTOpOB. baszuc u
pa3MepHOCTh TMHEWHOTO MpocTpaHcTBa. KoopanHaTel BEKTOpa B JaHHOM Oas3uce.

22. CkansgpHoe Tpou3BeAeHHE BEKTOPOB B RN. JITWHBI BEKTOPOB M Yroyi MEXIy
HuMH B Rn.

23. CoOCTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPbI KBAAPATHBIX MATPHII.

24. 3anauyu TUHEMHOrO NPOrpaMMHUPOBAHUS B SKOHOMHUKE: MUHUMM3AIHS PACX0/I0B,

MaKCUMM3allus TPUOBLIN U Ap.; TPAHCIIOPTHAS 3aj7a4a, 3ajia4ya 0 Ha3HAYCHUSX.

8. IlepeyeHb OCHOBHOI M IOMOJHUTEIBLHOI YUueOHOH JTUTEPATYPbl, HEOOXOAUMOIi 1151
OCBOCHUS TUCUMILTHHBI

OcHoBHas uTepaTypa (ouHasi popMa o0yueHHs1):

1. 3amanmaes, C.A. Matematuka Ha si3bike R: yueOnuk / C.A. 3ananaes; ®uHaHCOBBII
yHuBepcutet npu [IpaBurenscree PO, JlenmapramMeHT aHan3a TaHHBIX, IPUHSATHS

pemeHuit u puHAHCOBBIX TexHONOTHI. — MockBa: [Ipomereit, 2018. — 324 c. —
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Texct : HenocpencTBennblil.- To xe.-URL : OBC: YHuBepcurerckas oudauorexa
ownuaiin : https://biblioclub.ru/index.php?page=book&id=494941 (nata oOpareHwus:
21.05.2021)

2. Maremaruka B Excel: yueOnuk s By3oB / O.A.batok, JI.B.bep3un, A.B.3o10Taprok
[1 np.]; mox pen T. JI. ®omuueBoit. — Mocksa: «IIpomereityn, 2019. — 229 c. — Tekct
. HEIIOCPEACTBEHHbIN
OcHoBHas jquTepaTypa (04Ho-3204Hast popma 00ydyeHuUs):

3. 3anmanaeB, C.A. Maremaruka Ha si3bike R: yaeOnuk / C.A. 3ananaeB; OUHAHCOBBIN
yauBepcutet npu llpaButenscree PD, JlenapraMeHT aHanu3a AaHHBIX, PUHATUSA
pemienuit u puHaHcoBbIX TexHOJorui. — Mocksa: [Ipomereit, 2018. — 324 c. — Tekct
: HerocpencTBeHHbid.- To xe.-URL : OBC: YHuBepcuteTckas 6ubanoreka oHIaNH !
https://biblioclub.ru/index.php?page=book&id=494941 (mata oOpaleHus:
21.05.2021)

JlonoiHuTEIbHAS JTUTEPATYpa:
1. MeTonbl ONTUMANIBHBIX pEUICHUN B SKOHOMUKE U QuHaHcax. [IpakTukym: yueOHOe
nocobue / U.A. Anexcanaposa [u ap.]; moxa pea. B.M. I'onuapenko, B.}O. [Tomosa.
- Mockga: Knopyc, 2016. — Tekct : HenocpenctBennbiii. — To xke. - 9bC BOOK: ru.
- URL.: https://www.book.ru/book/919200 (mara ooparuenns: 21.05.2021). - Teker :

BJICKTPOHHBIM.

2. CononoBuukoB A. C. Matematuka B skonomuke. U.1: JIuneitnas anredpa,
aHAJUTHYCCKAsI TEOMETPHUS U JIMHEHHOE IPOrpaMMHUPOBaHKE: Y YCOHUK IS CTY/I.
skoHoMud. crienl. By30B / A.C.CononoBaukos, B.A.babaiineB, A.B.bpannos,
N.I".Illanapa - Mocksa: @unancel u ctatuctuka; MHOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcr : HEMMOCPEACTBEHHBIN. - To Xe. -

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

obpamenwus: 21.05.2021). - TekcT : 2IEKTPOHHBIN.

3. ConomoBaukoB A. C. Matemarnka B 3koHOMHKe. U.2: MaTeMaTHUYSCKHIA aHAIH3:
y49eOHUK 151 CTyA. S3KoHOMHY. criell. By30B / A.C. CononoBHukoB, B.A.ba0aiires,
A.B.bpaunos, W.I'.Illanapa. - MockBa: ®unance u craructuka; Muadpa-M, 2003,
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2005, 2007, 2011. - 557 c. — TekcT : HemocpeAcTBeHHbIN.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mara

obpamenusi: 21.05.2021). - TekcT : 37E€KTPOHHBIN.

9. Ilepeyenb  pecypcoB  HH(pOPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTEepHET», HEOOXOAMMBIX /IJIsl OCBOCHUS TUCHMILIMHBI
1. UudopmarimonHo-o0pazoBaTebHbIN nopTai OUHAHCOBOTO YHUBEPCUTETA MPHU
[IpaButenscTBe Poccuiickoit deneparmu http://portal.ufrf.ru/.
2. Caiit kadeapsl nenapraMeHTa MaTEeMaTHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

DnekTponHas 6ubarorexka Gunancororo yuuepcuteta (9b) http://elib.fa.ru/

DnekTporHO-O0ubMoTeunas cucrema BOOK.RU http://www.book.ru

DNEeKTPOHHO-GHOMMOTe Has cucTeMa «Y HUBepeuTeTcKas oubnuoteka OHJTAH»

http://biblioclub.ru/

6. DiekTpoHHO-OMOIMoTEeYHast cuctema Znanium http://www.znanium.com

7. DiekTpoHHO-6HbIMOTeUHAs crcTeMa u3aTeabcTBa «FOPAMTY https://urait.ru/

8. DnexkTpoHHO-OMOIMOTEUHAs crucTeMa u3aarenscTa [IpocnekT
http://ebs.prospekt.org/books

9. DnekTpoHHO-OMONIMOTEUHAs cucTeMa u3aTesbeTa «Jlanby https://e.lanbook.com/

10.OnexTponHas 6mbmuoTeka M3marenbckoro goma «I'peOCHHIKOBY
https://grebennikon.ru/

11. JlenoBas onnaiin-o6uonnorexa Alpina Digital http://lib.alpinadigital.ru/

12.Hayunas snektponHas ouonunoreka eLibrary.ru http://elibrary.ru

13. HanmonanpHas 35ekTpoHHas Oubmuoreka http://a36.pd/

14.Pecypcel nH(MOPMAIIMOHHO-aHATTUTHYECKOTO areHTCTBA 10 (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.T1aket 6a3 nanubix komnanuu EBSCO Publishing, kpynHeiiniero arperaropa Hay4HbIX
pecypcoB BeAyIIHX u3naTeascTB Mupa http://search.ebscohost.com

19. 3nekTpoHHbIE MPOAYKTHI M3aTenbeTBa Elsevier http://www.sciencedirect.com

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

21. InpopmaninonHo-aHanuTuueckas 6a3a ganasix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedepaTuBHas 6a3a gaHHbIX 0 MaTeMaTuke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

24. Konnekuusa Hay4yHbIx xypHanoB Oxford University Press

https://academic.oup.com/journals/

ok w
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25.ProQuest: ba3za nannbix Business Ebook Subscription na mnatdopme Ebook Central
https://search.proquest.com/

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

27.baza manaeix RUSLANA kommanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29. DnmeKTpoHHAas KOJUICKITUS KHUT M3aTeabcTBa Springer: Springer eBooks
http://link.springer.com/

30.MuTepakTiBHas GpuHAHCOBas HHPOpMAIIMOHHAs cucTeMa kommanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33.MaccoBblii OTKPBITHIN OHIaH-Kypc/cniennanu3anus «Microsoft Professional

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

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

34.MaccoBblil OTKPBITHIN OHJIANH-Kypc/criennanu3anus «MammHHoe o0ydyeHue u
a"Hamm3 gaHaeix» / MOTU u Sanexc. —

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

35.MaccoBblii OTKPBITHIN OHJIaH-Kypc/cniennanu3anus “Recommender Systems™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems

36.MaccoBbIit OTKPBITBIN OHIaWH-Kypc/crieruanu3arnus “Machine Learning”/ Stanford

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

37.1IpodeccuonanbHbIN pecypc 1Mo MallIMHHOMY 00YYEHUIO. -

https://stackoverflow.com

38.1IpodeccuonanbHbIN pecypc 1Mo MaIMHHOMY 00Y4YEHUIO. -

https://stackexchange.com

39. [natdopma [1st COpEeBHOBAHUH 110 MaIIMHHOMY 00ydeHUI0 — WWW.Kaggle.com

10. MeToauveckue yKazaHus JUIsl 00y4arOUIUXCsl IO OCBOECHHUIO AUCIIUTIINHBI

Meroauyeckue ykazaHus Al O0y4arolUUuXcs 0 OCBOCHUIO TUCIUILINHBI (KOMILIEKC
pEeKOMEHAAIMi W pPa3zbsACHEHUH, MO3BOJAIONIMN CTYAEHTY ONTUMalbHBIM 00pa3oM
OpraHM30BaTh MPOLECC U3YYEHUs YyueOHOro Marepuasa JUCLUMILUIMHBI) MPEICTaBICHbI B
Y4eOHO-OPpraHM3alMOHHOM KOMILIEKCe VISl IUCHUIUINH /lemapTaMeHTa MATEMATHKH,
pa3MelmieHHOM Ha crpaHuue Jlemapramenta wmarematuku —caiita  ®DuUHAHCOBOTO
YHHUBEPCHUTETA.
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11. Ilepeyenbr MHGOPMALMOHHBIX TEXHOJOIHil, HCIOJIb3YeMbIX NPH OCYLECTBJICHUMN
00pa30BaTeJIbHOIO MpoOLEcca IO AMCUHMIVIMHE, BKJIKIYas INepedYeHb Heo0X0aAuMOoro
MPOrpaMMHOIO0 odecneYyeHuss 1 MHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIIIeKT JUIIEH3UOHHOTO MMPOTPAMMHOTO 00ECIICUEHNS:
Windows, Microsoft Office; Excel
Antuupyc ESET Endpoint Security.
11.2 CoBpemennsle npodeccuoHanbHble ©0a3bl JAaHHBIX W WHOOPMAIMOHHbBIE
CIIPABOYHBIE CUCTEMBbI:
Nudopmanmonno-npaBosas cucrema «Koncynbrant [Tmocy;
Nudopmarmonno-npaBoBas cucreMa «l apaHT;

DrexTponHas sHIMKIoneus: http://ru.wikipedia.org/wiki/Wiki

Cucrema  KoOMIUIeKCHOTO  packpbituss  uHbopmammu  «CKPUH» -
http://www.skrin.ru

11.3. CepruduimpoBaHHble NpPOrpaMMHBIE M alMapaTHble CPEACTBA 3alUTHI
uH(bOpMAIINK — HE TIPETyCMOTPEHO

11.4. Microsoft Azure (Cortana Intelligence Suite)
11.5. LensKit (tpedyeTcst moamepskka Java)

11.6. Python/R

12. OnucaHue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM JIs1 OCYIIECTBICHHUSA
00pa30BaTeJIbHOI0 MpoLecca Mo AUCHUILIHHE

JIist OCBOGHHSI NUCHUILTUHBI HEOOXOMMMO JI000€ BBIYUCIUTEIBHOE CPEICTBO —
KOMIIBIOTEp, CMapTPOH WM TuIaHmeT. [IpakTudyeckue 3aHsITHS JOKHBI TPOBOIUTHCS B

KOMITBIOTEPHBIX KJIACCAX YHUBEPCUTETA.
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Coaep:xanue Ilpuinoxenus

HanmenoBanue pasnenos PI1JI CTp.
[lepeuens mIaHUPyEMBIX PE3yJAbTaTOB OCBOEHUSI 00pa30BaATEIbHON IPOrPaMMBI 2
(mepeueHb KOMIETEHITHI) ¢ yKa3aHUEM WHIUKATOPOB UX JTOCTHXKCHUS U INTAHUPYEMBIX
pe3ynbTaToOB OOYUEHHUS MO AUCIUIUINHE
O0beM TUCIUTUIMHBI (MOTYJIs1) B 3a4ETHBIX €IMHUIAX U B aKaJIEMUYECKHX 4Yacax C 4
BBIJICJICHUEM O0beMa ayAUTOPHOM (JIEKIIMU, CEMUHAPBI) U CAMOCTOSITEILHOU PabOTHI
oOyJaronuxcs
Y4eOHO-TeMaTHUCCKHil TUIaH 4




HanMeHoBaHue JUCHUIIIHHBI

«udposas maremaTnka Ha s3bike R u Excel».

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB OCBOCHHUS 00pPa30BaATEeJIbHOH NMPOrpaMMbl C
yKa3aHUueM MHIAMKATOPOB X JOCTHKEHUS U IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHUS 110

AUCIHUIIJINHE

Huctmmimaa «L{udposas marematnka Ha s3pike R um EXxcel» oOecneunBaet
MHCTpYMeHTapuil (hopmupoBanus cienyrouux komnerenuuii: YK-4, [IKH-3

Kon HaunmeHoBaHue Nuauxaropsl PesynabTaTsl 00yyeHus (3HaHuUs,
KOMIIeTeH KOMMETEeHIIUH AOCTHKEHU S yMeHHsl U BJIaJICHUs1),
11701 KOMIeTeHIHH COOTHeCEHHbIE ¢
KOMIETEeHIIUSIMU/MHANKATOPAMH
JAOCTHKEHHs] KOMIeTeHIN i
YK-4 Croco6HOCTH 1.Mcrions3yeT 0OCHOBHBIE 3Hamb OCHOBHBIE METO/IbI
HCI0JIb30BATh METO/IbI M CPE/ICTBA MOJIy4EHUSs!, IPEICTABICHHUS,
MIPUKIIATHOE MOJTy4YEeHHUS, XpaHeHUs U 00pabOTKH JaHHBIX
MPOrpaMMHOE MIpe/ICTaBICHUS], XpaHEHUS
obecrieueHue mpu | 1 00pabOTKU JaHHBIX. Ymems nprimensATE OCHOBHBIE
pelieHnu METO/Ibl TTOJTy4EHUs,
npodeccuoHaIbHbI MPEJICTaBICHUS, XpaHEHUS U
X 3a1auy. 00paboTKN JaHHBIX
2. JleMoHCTpHpYET 3namp npodeccHOHATBHBIE MTAKETHI
BJIa/ICHUE MPUKIATHBIX POTPAMM
poeCCHOHATBHBIMU
nakeTaMu IMPUKIIaTHBIX Ymems ucnonszoBath
IPOrPaMM. npodeccuoHaNbHbIE MAKEeThI
MPUKIATHBIX IPOTPAMM
3. Boibupaer HeoOxoaumoe | 3namp NPUKIATHOE IPOrPaMMHOE
NPUKIIAJHOE TPOrpaMMHOE | oOecrieueHue
obecrieueHue B
3aBUCHMOCTH OT pelraeMoii | Ymems BbIOMpaTh HEOOXOJUMOE
3a/1a4uu MPUKIIaHOE 00ECIIeYeHHE B
3aBHCHMOCTH OT peIIaeMbIX 3a/1a4
4. Ucnonb3yet 3namsb Ha3HAUCHUE TPUKIIATHOTO
NPUKIIAJHOE TPOrPAMMHOE | IPOTrPaMMHOI0 0OecreyeHus
obecrieyeHue i pelieHus
KOHKPETHBIX MMPUKIAAHBIX | YMemb UCIONb30BaTh IPUKIATHOE
3az1ad. IporpaMMHOe oOecrieueHue s
pelIeHrs KOHKPETHBIX MTPUKIaTHBIX
3a/aq
IIKH-3 CnocoOHOCTh 1.ITpoBogut cOop, 3namb MaTeMaTHYCCKUE METOIbI,
OCYILIECTBIIATh 00paboTKy 1 IIPUMEHSIEMbIE B MEHEIKMEHTE.
cbop, 00pabOTKy M | CTaTUCTUYECKUI aHATH3 Ymems ucnons3oBath
CTaTUCTUYECKUI TAHHBIX JUIS PEIICHUS MaTeMaTH4eCKUe METO/IbI,
aHaJIU3 IaHHBIX, ¢dbuHAHCOBO- IIPUMEHSIEMBIE B MEHEKMEHTE.
MIPUMEHSITh 9KOHOMMYECKHUX 3a/1ad.
MaTeMaTHYECKHe




MCETOAbI OJIA
peleHns
CTaHAAPTHBIX
npodeccCroHAbHBI
X (puHAHCOBO-
OKOHOMMUYCCKUX
3ajad,
MHTEPIPETUPOBATH
MOJTy4YCHHBIC
pe3yJIbTaThI

2.®opmynupyer
MaTeMaTH4eCKue
MOCTaHOBKH (DMHAHCOBO-
HKOHOMHYECKHUX 33724,
HEePEeXOIUT OT
HKOHOMHUYECKUX
IIOCTAaHOBOK 337134 K
MaTeMaTHIECKUM
MO/JIETISIM.

3namp MaTeMaTHYECKHE METOIBI U
MOJIENH ISt 000CHOBAHHUS
MPHUHSITHSI YITPABICHYECKUX
peLIcHU.

Ymems» ucnonp3oBars
MaTEeMaTHYECKUE METOJIbl U MOJIETH
JUist 000CHOBAHUS MPUHATUS
YIPABJICHYECKUX PELICHUM.

3. CUCTEMHO MOJXOAUT K
BbIOOPY MaTeMaTUYECKUX
METOJIOB U
MH(OPMAITMOHHBIX
TEXHOJIOT U JUIsl peleHns
KOHKPETHBIX (PMHAHCOBO-
SKOHOMMUECKHUX 33/1a4 B
npohecCuoHATBHOU
oOmnactH.

3namb METOIbI IOTYyUCHUS
PE3YJIbTaTOB MPH UCTIOJIB30BAHUHT
MaTeMaTHIECKUX MOJEIICH.

Ymems nnTepnpernposats
pe3yNbTaThl, IOJTy4YE€HHBIE IPU
MCII0JIb30BAHUU MaTeMAaTUYECKUX
MOJEIIEN.

4. Ananuzupyer
PE3yIIbTAThI HCCIICIOBAHUS
MaTEMaTHYECKUX MOJIENeH
(MHAHCOBOAPKOHOMUYECKUX
3a]a4 U JeNlaeT Ha UX
OCHOBAaHUU
KOJIMYECTBEHHBIE U
KayeCTBEHHbIE BBIBOJIBI U
pPEKOMEHAIINH T10
OPUHITHIO PUHAHCOBO-
SKOHOMMUYECKUX PEIICHUM.

3namp Monenu GUHAHCOBO-
SKOHOMHMYECKHX 3a7a4 U JenaTh Ha
HUX OCHOBE KOJIMYECTBEHHBIE U
KaueCTBEHHBIC BBIBOLI.

Ymems ucnonp3oBarn MOICIN
@HH&HCOBO'BKOHOMI/I‘IGCKI/IX 3aga4
H aejaTrb Ha UX OCHOBE
KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC
BBIBOFBI.




O0bemM AuCHMIUVIMHBI (MOAYJIsI) B 32a4eTHBIX €IMHULAX M B aKaJeMHYECKUX 4Yacax ¢
Bbl/IeJICHHEM o00beMa ayAUTOPHOM (JIEKIHUH, CEMUHAPBI) U CAMOCTOATE/IbHOM PadoThI

o0yuyarommxcs

Ounasa gpopma odyuenusn

Bua yue6Hoii padoTsl mo Bcero Cemectp 1 Cemectp 1
AUCHHILTHHE (B 3/e m yacax) ( B yacax) ( B wacax)
OO0mas TPy10eMKOCTh 4/144 72 72
AUCHUTLTHHBI
Konmaxmmnas paboma- 68 34 34
Ayoumopnoie 3auamus
Jlexkmuu - - -
CeMHUHApPBI, TPAKTHYECKHE 68 34 34
3aHATHS
CamocTosTeIbHasA paboTa 76 38 38
Bun Tekymero KoHTpouist KontponsHas KonTtponbHas KoHnTtposbHas
pabota pabora paborta
Bun npomexyrodHoit 3auer 3auer 3auer
aTTecTaluu
Y4eOHO-TeMaTHYECKU I IJIAH: ouHas opma o0yueHust
Ne HaumenoBanue TpynoeMKoCTb B 4acax DopMbl
n/n TeMbI (pasjiesia) Bcero AyauTopHas padora Camo- TeKylero
AMCHUIIHHBI ) KOHTPOJIsI
Oomas | Jlek | Cemuna- | 3ansTua | €T0H i
Telh- ycneBae
Imu- ) pel, B Hast MOCTH
NPaKTH- | HHTepPaK-
yecKkHe Tusnpix | PadoTa
3ansTUsA | popmax
1| Beeneune B MS
Excel 30 14 — 14 14 16
2 | Beeqeune B R wu 18 8 - 8 8 10
RStudio
3 | I[locTpoenue } 8 4 ) 4 4
rpadukoB QyHKIIIT
B R, MS Excel
4 | Boruucnenue
npenena GyHKIUU 4 2 i 2 2 2
B R, MS Excel
5 | Beiuucnenue
MPOU3BOTHOM 12 6 - 6 6 6 AynuTopHble
(bYHKHI/H/I B TOUKE B CaMOCTOATEI
R, MS Excel bHBIE
6 | Yucnennoe paboTHL.
HaXO0XJCHHUE Yuyacrue B
ONPENENIEHHOTO U 16 8 - 8 8 8 peLIeHun
HECOOCTBEHHOTO 3aJ1a4 Ha
WHTerpaia B R, IIPAKTUYCCKHU
Excel X 3aHATHUSX.




Oneparnuu ¢
KOMILJICKCHBIMH
YHCIIaMU U PEIICHUE
anreOpanvdecKux
YpaBHEHUU

OCHOBBI pa3paboOTKH
IIPUJIOKEHNN B
UHCTPYMEHTAJIb-
Holi cpene VBA

Oneparuu ¢
Marpunamiu B R,
Excel

18

10

10

Pemenne cucremsl
JIMHEHUHBIX
ypaBHeHUid B R,
Excel

14

11

Pemenne
MIPUKIIATHBIX
DKOHOMHYECKHUX
3amad B R, Excel

12

CoOecemoBan
Hi 110
JOMAIIITHUM
3aJaHUAM

B nenom 1o
JUCITUIIIINHE

144

68

68

68

76

KonTtposns-
Hble pabOTHI

Hroro B %0

100 %
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