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1. HaumeHoBaHue TUCHUIIINHBI

«KoMIBIOTEPHBIN MPAKTUKYM.

2. Ilepevyenb MJIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHHS 00Pa30BaTe/ILHOI MPOrPaMMbl €
yKa3aHHeM MHIUKATOPOB MX JOCTH:KEHHS M IUIAHMPYEMbIX Pe3yabTATOB 00y4YeHus:
N0 JUCHMUILUIUHE

Huctumnuna «KoOMIBIOTEPHBIM MNPaKTHKYM» O0O0€CTeYUBaeT WHCTPYMEHTApUil
dbopmupoBanus cneayromux kommerennuid: Y K-4, [TKH-2

Kon HaumenoBanue Nuaukaropsl PesyabraTsl 00yyeHus (3HaHus,
KOMIIeTEeHI[UH KOMIIeTeHIUH AOCTUKEHU S YMeHHs U BJIaJIeHust),
KOMIIeTeHI[UH COOTHECEHHBbIE ¢
KOMIIeTeHI[USIMU/MHANKATOPAMH
AOCTHKEHUS] KOMIIeTeHIU i
YK-4 CnocoOHOCTD 1. Ucnonb3yer 3namb OCHOBHBIE METO/IbI
UCTIOJIb30BaTh OCHOBHBIE METO/IBI U MOJTyYCHHUS, TIPEICTABICHNS,
MPUKIIATHOE CpEeICTBANONy4YCHUS, XpaHeHus: ¥ 00pabOTKH TaHHBIX
POTPaMMHOE NpeCTaBJICHNUS,
oOecrieueHre MpU | XpaHEHUs U 00pabOTKU | YmemppuMeHsITh OCHOBHBIE
peleHnn JTAaHHBIX. METOBI TOY4EHUS, IPEICTABICHHS,
po¢eCCHOHATBHBI XpaHEeHUS U 00pabOTKH TaHHBIX
X 3a/1a4.
2. lemoHCTpHpYeT 3namsb nipoeccUOHANbHBIE MTAKETHI
BJIaJICHHE MPUKIIAJIHBIX TTPOTPAMM
npodeccuoHaNTbHBIMU
MaKeTaMy NPUKIAIHBIX | YMempucnoan30BaTh
IPOTpaMM. npo¢eCCHOHATbHBIE MTAKETHI
MIPUKJIAIHBIX TIPOTPaMM
3. Beioupaer 3HampIIPUKIIATHOE TPOTPAMMHOE
HeoOxoaumoe obecrieyeHue
MPUKIIATHOE
IpOrpaMMHOE Ymems Bo1OUpaTh HEOOXOIUMOE
obecrieueHue B MPUKJIATHOE 00ECTICUeHHE B
3aBUCUMOCTH OT 3aBHCUMOCTH OT pelaeMbIX 3a1au
pemaeMon 3a1a4u.
4. Ucnonb3yer 3nampHazHavyeHUE PUKIATHOTO
MIPUKIIATHOE MPOrpaMMHOT0 oOecreueHust
POTPaMMHOE
oOecrieueHue ais Ymems vicnionb3oBaTh NPUKIIAJIHOE
pelIeHnst KOHKPETHBIX | TPOrpaMMHOE 00ecTieueHue JIst
MIPUKIAIHBIX 3a]1a4. pelIeHrs KOHKPETHBIX MPUKIIATHBIX
3amad
MKH-2 CnocoOHOCTb 1.JlemoHcTpUpYyeT 3nampmaTeMaTH4eCKUe METO/IbI,
MPUMEHSITh SHAHUS MPUMEHSIEMBIE B MEHEKMEHTE.
oA Teee MAaTEMaTHACCKIX Ymemubuicrions3oBaTh
METOJIBI JUIS S MEnb
MCTOZOB, MaTEMAaTHYECKUE METOIBI,




peIICHUA MMPUMCHACMBIX B | IPpUMCHACMBIC B MCHEIXKMCHTC.

CTaHapTHBIX MEHEIKMEHTE
npodecCuoHaNbHBI
X 3a/1ad4,
UHTCPIPETHPOBATh | 2.Ilpumensier 3nampMaTeMaTHUYECKUE METOJIBI U
NOJTy4YEeHHBIE MaTeMaTHYCCKHe MOJIEJH JIJ1s1 0OOCHOBAHUS MPUHATHUS
MaTeMaTH4ecKue METOMBI W MoJieny Jyisi | YMPABICHUCCKHX PEIICHHIA.
PE3YILTATRT 000CHOBaHUS NPHHATHSA | Y/
Ymemsbucrions3oBaTh
YIPaBJICHYCCKUX MaTeMaTHYeCKUe METOIbI U MOJIEIH
PELICHUIA. 111 00OCHOBAHUS TIPUHATHS

YIPaBIEHYECKUX PEIICHUH.

3.ConeparenbHo 3nampMeTO b1 IOMYYEH S
VHTEPIPETUPYET PE3YJILTATOB MPH UCIIOIb30BAHUU
pe3yITBTATHL, MaTeMaTHYECKMX MOJIETIEH.
HOJTYyICHHBIC IIPY | Y membunTepnpeTHpOBaTh
HCIIOJIB30BaAHNH pe3yJIbTaThI, II0JIYYEHHBIE IIPU
MaTeMaTUYECKHX UCIIOIb30BaHUH MATEMATHIECKUX
MOZETICH. MOJIETICH.

3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMmbl

Jucunmummaa «KoMnbloTepHbId NPaKTUKyM» OTHOCUTCA K LMKy MaremaTuku u
uHdpopmaTuku Hanpasienuss noarotoBku 38.03.02 «MeHemxkMeHT» (I BCeX
00pa3oBaTeIbHBIX TPOTPAMM).

B npouecce wu3yyeHUs [UCUUILIMHBI TPOUCXOJUT OBJIAJIEHUE OCHOBHBIMU
MaTeMaTUYeCKUMHU MOHATUSAMHU, HEOOXOIUMBIMU i (POPMUPOBAHUS TPO(HECCHOHATIBHBIX
KOMIIETEHLIMM BBIMYCKHHKA HampaBieHUs «MEHEI)KMEHT», U OCBOEHHWE WHCTPYMEHTOB
peuIeHusT NPUKIAAHBIX MAaTEMaTUYECKHUX 3a/ad C HCIOJIb30BAHUEM BBIYMCIMTEIIBHBIX
KOMIIBIOTEPHBIX TexHoJoruil. [Ipm 3TOM CTyneHThl NPHOOPETAIOT OMBIT MPUMEHEHUS
U3y4aeMbIX TEXHOJIOTMH B MPaKTUYECKHX 3aJadyax, CBSA3AHHBIX C CAMOCTOSITEIbHBIM
MMOMCKOM, OOpabOTKOW, aHAIM30M, OIEHKOW W WHTepHperanuei mnpodecCuoHaAITbHON
uHpopMmali O (QYHKIHMOHUPOBAHUU PA3IUYHBIX PBIHKOB MU HMHBIX SKOHOMHUYECKUX
CUCTEM; OCYHIECTBJIATh YYETHYIO, pPAaCUETHO-AaHAIUTUYECKYID U  KOHTPOJBHYIO
JeSITeIbHOCTh NMPU OOOCHOBAHWW W HWCIOJHEHUM YIPABJIEHYECKUX, MApPKETHHTOBBIX, a

Takke (PMHAHCOBO-2KOHOMHUYECKHUX PEIIEHN Ha MUKPOYPOBHE.
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4. O0beM TMCHUNIMHBI(MOIYJIS) B 3a4€THBIX eIMHULAX U B aKAJeMUYECKHUX 4acax ¢
BbljleJIeHHEM 00beMa ayJAUTOPHOI (JIEKIMH, CEMUHAPBI) M CAMOCTOSATEJILHOH PadoThI
o0y4yaromuxcst

Ounas gpopma odyuenusn, 2021 2.n. u m.o.

Buj yuyeOHoii paboThl 10O Bcero Cemecrtp 1 Cemectp 2
AMCHMILIMHE (B 3/e u yacax) (B yacax) (B yacax)
OO0wmas Tpy10eMKOCTh 4/144 79 79
AUCIHUNJIMHBI
Konmaxkmmnasn paooma- 68 34 34
Ayoumopnwie 3auamus
Jlexyuu - - -
Cemunapwi, npakmuieckue 68 34 34
3anamus
CamocTrosiTeibHasi padoTa 76 38 38
B TeKVILEro KOHTDOILL KonTtponbsHbie KonTtponbsHas KonTtponbHas
ALTERYI P paboThI pabora pabora
Brn npomesxyrounoi 3auér 3ayér 3ayér
aTTeCTaIlH
Ouno-3aounasa ghopma odyuenus, 2021 2.n. u m.o.
Bua yuyeoHoii paGoThl o Bcero Cemectp 2 Cemectp 3
AMCIHMIIJIMHE (B 3/e 1 yacax) (B yacax) (B yacax)
O0mas Tpy10eMKOCTh 4/144 79 79
AUCIHUNJIMHBI
Konmaxkmmuasa paooma- 32 16 16
Ayoumopnvie 3anamus
Jlexyuu - - -
Cemunapwi, npakmuieckue 32 16 16
3aHAmus
CamocTrosiTe/ibHasi padoTa 112 56 56
B TekVILEro KOHTDOILL KonTtponbHbie KonTpoibHas KonTposbHas
ALTERYI P paboTHI pabora pabora
Brn npomesyromor 3auér 3auér 3auér
aTTECTAIIH




5. Conep:xxaHue AUCHUIUIMHBI, CTPYKTYPHPOBAHHOE MO TemMaM (pa3aesiam)
AMCHHUIUIMHBI ¢ YKa3aHUEM HX 00beMOB (B aKaJleMUYEeCKUX 4acaX) U BUJA0B Y4eOHBIX
3aHATHN

5.1. Conep:kanue TUCUUIIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnuunslii npoueccop MS Excel; monarus kHuru, aucra, sueiiku B MS Excel;
aapecannss W GOPMATHPOBAHWE SUYCCK; MAHUIYJANNN C JAWANa30HaMHU SIYEEK; THIIBI
JAHHBIX, BBOJ| IAHHBIX U (POPMYJI B STUEUKH; TTOA00p MapamMeTpa, OpraHu3aliis CChbUIOK.

Berpoennsie pynkuuun MS Excel u ux npumenenue. DjieMEHTapHbIE (DYHKIUU.
Jlornyeckue ¢pynkunn. Oynkuuu nporHosuposanus (POCT, TEHIAEHIIMA). Oyukiun
MoKCKa JaHHBIX B HeKoTopoM auanazoHe (IIPOCMOTP, BIIP, I'TIP).

[Ipocteie u cioxubie mnpoueHtbl. ®Punancoeie ¢Gyukuu. (IIC, bC, IUIT,
CTABKA, KIIEP), BerunciieHre Ha4MCJICHUH 110 BKJIajJaM W BBIILJIAT 10 KpeauTam, IUIaH
MOTAIICHUS KPEIUTA.

CBoaHbIE TaOIUIBI, KOHCONMUAALHNS, PUIBTP, pacluupeHHbId GunbTp, PyHkuuu b/I.
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; omucanwe KoHCOJIBHOTO WHTepdeiica; 3arpyska Hu
akTUBalus OnOIMoTeK R; ThMbI NaHHBIX B R 1 mporpaMMupoBaHue nepeMeHHbIX; 0a30BbIC
maTteMatudeckue GyHKIuM B R; co3maHue Tmosb30BaTeNbCKUX (QyHKIuA B R u
MOJKJIFOUCHUE TOJIb30BATEIbCKUX OUOIUOTEK; JIOTMYECKUE KOHCTPYKIIMH U YCIIOBHBIC
omeparopsl B R; cioco6b! uTeHus/3amucu B R JaHHBIX pa3nuuHbIX GopMaToB.

Tema 3. ITocmpoenue 2pagpuxoe hynxyuit ¢ R, MS Excel.

YucnoBbie GyHKIIMU UX CBOMCTBA U CrIOcoObI 3aanus. ['paduk Gyukiuu. CroxHas
u oOpatHas (QyHkiuu. XapaKTepUCTUKH (PYHKIMH: YETHOCTh H  HEYETHOCTb,
NEePUOANYHOCTh, MOHOTOHHOCTbD, OTPAHUYEHHOCTD.

Tema 4. Botuucnenue npeoena gpynxuyuu 6 R, MS Excel.

[Ipenen uncnoBoi nocnenoBatenbHoCcTU. [Ipenen dyHkuy Ha GECKOHEYHOCTH U B

Touke. OTHOCTOPOHHHUE TIpeeibl. beCKOHEYHO Malible B OECKOHEYHO 00JibIline (QYHKITUU.

[IepBbIil 1 BTOPOW 3aMevaTEIbHbIE IPEAEIIBI.



HenpepriBHOCTh (hyHKIIMK B TOUKe. Touku paspsiBa ¢pyHkiuu. CBoiicTBa GyHKUIUH,
HETIPEPHIBHBIX Ha OTPE3KE. AcumnToThl rpaduka QyHKITUH.

Tema 5. Bviuucnenue npou3eoonoii hynkuuu ¢ mouke ¢ R, MS Excel

[TpousBognas u nuddepeHnuan (QyHKIUA OAHOW TMEPEMEHHOW. DIACTHYHOCTD
byHKUMY U ee TpuMeHeHue. [Ipou3BoIHbIE BBICIIUX MOPSIKOB.

JlokanbHpIli 3KCTpeMyM (QyHKIMH. Bpinykibie (BorHyThie) GyHKOUU. TodYKH
nepernba. OOmass cxema wuccienoBanuss (QYHKIUM W TOCTPOCHHsSI ee rpaduka.
HauGounbliiiee 1 HauMeHblee 3Ha4YEHUsT HEMTPEPHIBHON (DYHKIIMH HAa OTPE3KE.

Tema 6. ucnennoe naxoscoenue onpeodeeHHo20 u Hecobcmeenno2o unmezpana ¢ R,
Excel

Heomnpenenennsiii unrerpan.OnpeneneHusiii unrerpain. Popmyna Herootona -
Jleli6nuna. HecoOcTBEeHHBIE MHTETPAJIHI.

Tema 1.Onepayuu ¢ KOMNIEKCHBIMU YUCIAMU U PeUleHUe a12edpauiecKux ypagHeHuil

Kowmmnekcuble uyucna. Pemenuwe anreOpanueckux ypaBHeHUW. Brruucienue
apu(METUUECKUX BBIPAKECHUM.

Tema 8. Ocnosbl pazpabomku RPUIOHCEHUTL 8 UHCMPYMEeHmMAIbHOU cpede VBA

OcnoeiszeikaVisualBasicforApplication. Co3manue ¢ynknuii. [TonstHe 0O0BEKTA.
OcHoBuble 00bekTHI MS Excel. Makpocsl: Ha3HaueHHE, CO3JaHUE M PEIAKTUPOBAHHE.
Pa3paboTka 1moibp30BaTENbCKUX JUATIOTOBBIX OKOH.

Tema 9. Onepayuu ¢ mampuuamu ¢ R, Excel

ApudmMernueckre BEKTOPbl W JIMHEWHBIE ONEpaly HaJg HUMH. BekTopHoe
npocrtparcTso R". JluHeliHas 3aBUCHMOCTB (HE3aBHCHMOCTh) CHCTEMBI BEKTOPOB. basuc n
pPa3MEpPHOCTh # BEKTOPHOTO NpocTpaHcTBa. KoopauHaThl BEKTOpa B JaHHOM Oasuce.
CxansgpHoe mpoussefeHre BekTopoB B R". JIIMHBEI BEKTOPOB M yros Mexay Humu B R’
Onepauun Hajg matpuiamu. Panr matpuiel. OOpaTtHash Marpuiia. PereHune MaTpuyHbIX
ypaBHeHUH Bujia AX=B.

Onpenenutenn u ux cBoiictBa.llpumenenue onpenenuteneii: 1) kputepuil He
BBIPOXKJICHHOCTH KBaJpaTHON MaTpPHIIbI, 2) HAXO0XKICHUE paHTa MAaTPHUILIbI; 3) HAXOXKJICHHE

00paTHOW MaTPHIIBI.



Tema 10. Pewenue cucmemul nuneiinvix ypasnenuil ¢ R, Excel

Pemenne cucreM IWMHEHWHBIX anreOpanyeckmx ypaBHeHUH wMeromam Kpamepa,
oOpaTHoO MaTpullbl 1 MeToJoM ["aycca

CoOcTBeHHBIC 3HAYCHUS M COOCTBEHHBIE BEKTOPHI KBAPATHBIX MATPHIL.
Tema 11. Pewenue npuxkinaouvix IKonomuueckux zaoay ¢ R, Excel

HaxoxaeHue 351acTUYHOCTH U APYTUX MPEAEIbHBIX BEJIMYMH B MHUKPOIKOHOMUKE;
3a7a4M JIMHEMHOTO IMPOrPaMMHUPOBAaHMS B OSKOHOMHUKE: MHUHHMHU3ALHS PaACXOI0B,

MaKCHUMU3al i HpI/I6LIJII/I H Op.; TPAHCIIOPTHAA 3a/la4ad, 3ala4a O Ha3HAYCHHAX.

5.2. Y4e0HO — TEeMATHYECKHUH IJIAH

Ounas popma ooyuenusn/ Quno-3aounan gpopma odyuenusn

TpyaoemMkocTh B yacax
AyautopHas pabora
HaumMmeHoBaHHe CeMmuna Camoc Dopmni
Ne 3aHsTHA B TeKylIero
TeM (pa3aesioB) 0061 pHI, TOSATEJI
/o Bcero Jlexn WHTEPAKTH KOHTPOJIA
AU CHMIITHHBI as, B PAKTH bHAaA
15071 BHBIX yCIeBaeMoCTH
T.4.. YECKHUE padora
dbopmax
3aHATUSA

1 Eﬁggf‘me BMST oo | a5 | = | 1455 14/5 16/25

2 E‘;ﬁjgfg‘e B R g5 | g | - 8/4 8/4 10/14
ITocTpoenue

3 ;p;%g:g Roms| 8 41 - 411 411 417
Excel
Briaunciaenune AyIHUTOpHBIE

CaMOCTOSTCIIbHBIC

4 | mpexena ¢GyHKIHUA 4 2/1 - 2/1 2/1 2/3 paGoTe,  Veacrie
B R’ MS EXCCI B peH.IeHI/II/I 3aaa4
Brruucnenue Ha TPAKTHYECKHUX
MPOU3BOIHOI 3aHATHSAX.

5 @I;Hmm o e | 12| 63 - 6/3 6/3 69 | Copeconganus
B R, MS Excel o JIOMAIITHHM
YuciienHoe SAAAHITN:
HAXOXKIEHUE

6 ggfggsfsg:ggfo T 16 8/6 - 8/6 8/6 8/10
uHTerpaia B R,

Excel
Oneparun C

7 KOMILUIEKCHBIMA 4 2/1 - 2/1 2/1 2/3

qucjiamMunu %1




pelieHue
anredpanvdecKux
YpaBHEHUU.
OcHOBBI
pa3paboTKu

8 | mpuiIoKeHHI B 8 4/0 - 4/0 4/0 4/8
MHCTPYMEHTAJILHO
it cpene VBA
Oneparuu C
9 |wmarpumamu B R, | 18 8/4 - 8/4 8/4 10/14
Excel

Pemenue cucrembl
10 | JHHCHHBIY 14 | 6l4 - 6/4 6/4 8/10
ypaBHeHuld B R,
Excel.

Pemenue
MPUKIIaTHBIX
IKOHOMUYECKUX
3aga4 B R, Excel

11 12 6/3 - 6/3 6/3 6/9

B memom mo .. lggma | - | 68/32 68/32 | 76/112 | KoHTPOIBHBIC
TTUCITUTUIMHE paboThI

0
Hroro B % 100%

5.3. Conep:xanne ceMHUHAPOB, NPAKTUYECKUX 3aHATHI

Ounasn popma odyuenusn

HaumeHnoBanue Tem Ilepeyens BOnpocoB A5 00CyKAeHUS ®opmMbI IpOBeEIEHUS
(pa3aes1oB) AUCHMIIJIMHBI HA CEMMHAPCKUX, IPAKTHYECKUX 3aHATHI
3aHATHAX, PpEKOMEH/1yeMble
HCTOYHUKH U3 pa3zeJios 8,9
(Yxa3pIBaeTcsi pa3aes ¥ NOPsiAKOBBIH
HOMeEpP MCTOYHHKA)
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1. Benenue 8 MS Excel

Beenenne B Excel, BBoxy gaHHBIX u
dbopMyI B sTUeiKU pabouero Jmcra
Opranuzanus CChUIOK. JIeMEHTapHbIE
¢ynkuuu. Berpoennsie QyHkimum MS
Excel u ux npumenenue. Jlormyeckue
¢byakuu. DOyHKIUK TPOTHO3UPOBAHUS.
(Excel).

OyHKIMS TOUCKA JAaHHBIX B HEKOTOPOM
nuamnazone (ITPOCMOTP, BIIP, ITIP)
[IpocTteie ®  CIIOKHBIE  TPOIEHTHI.
®dunancossie Gpynkiuu. (IIC, bC, TUIT,
CTABKA, KIIEP). (Excel).

CBoanbple  TaONULBI,  KOHCOIMIAIUS,
bmibTp, paciuupeHHbIN ¢bubTp,
¢bynkuum BJI. (Excel).

Pexomenoyemvre ucmounuxu.[8.2]
OyHKIMHU NIPOTHO3UPOBAHUA. (MS
Excel). ®yHkius mnowWcka [TaHHBIX B
HekoTopoMm auanasone (ITPOCMOTP,
BIIP, I'TIP) (MS Excel).

DuHAHCOBBIE GyHKIIUN (OCIUIT,
[TPIUUIT, OBIIAOXOJ, OBHIIUIAT).
(MS Excel).ITnan noramenus: Kpeaura.
Pexomenoyemvie ucmounuxu:[8.2, 8.4.,

8.5]

Pemrenne 3a71a4 B
WHTEpaKTHUBHOU  (popme,
MpoBepKa

CaMOCTOSITENILHONH paboThI
u pazbop OIHO0K,
BBITIOJIHEHUE ayJAUTOPHOTO
3aJaHHs

2.Bgeaenue B R uRstudio

VcranoBka R wum  RStudio; ommcanue
KOHCOJILHOTO HHTepdeiica; 3arpyska u
akTHBauMsa OubOmmorek R; 0a3oBble
MaTemaruueckue GyHKIuu B R.
Coznianue nosib30BaTeabCKUX (QYHKIUHN B
R u mnoakmoueHue TMONb30BATEIBCKUX
ONOINOTEK.

Pexomenoyemvie ucmounuxu. [8.1]

Tunel nanapix B R. 3amanne BEeKTOpoOB
(RStudio).

YcroBHBIE  OMEPaTOPHI
nukia B R (RStudio).
Pexomenoyemvie ucmounuxu:[8.1, 8.4.,

8.5]

U OIepaTopsl

Pemenue 3a/1a4 B
WHTEPAKTUBHOMN dhopwme,
MpoBEpKa

CaMOCTOSITENTLHON PaboTHI
" pazbop OIHOOK,
BBHITIOJTHEHUE ayJUTOPHOTO
3aJaHHs

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

[Toctpoenue rpaduxoB ¢yHkuuii B R,
MS Excel. [TpubnmxeHHoe BbIYUCIECHHUE
noBefeHUsT (QYHKIUNA BOJNHM3UW  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOCHHE HAKJIOHHBIX acUMNOTOT B R,
MS Excel

Perxomendyemvre ucmounuxu:[8.1, 8.2]

Pemenne 3a7a4 B
WHTEpaKTUBHOU  (popme,
IIpOBepKa

CaMOCTOSITENTLHON PabOTHI
" pazbop OImHuO0K,
BBHITIOJTHEHUE ayJUTOPHOTO
3aJaHHs
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4 Brryucnenue npezaena
¢ynkuuu B R, MS Excel.

Breruncnenne npeaena ¢pyakuun B R, MS
Excel.
Pexomenoyemvie ucmounuxu.[8.1, 8.2]

Pemrenue 3anau B
WHTEPAKTUBHOU dopMme,
poBepKa
CaMOCTOSITENILHOM paboThI
1 pa3bop ommuooK,
BBITIOJIHEHUE ayTUTOPHOTO
3aJaHHsI

5.Brerancnenue
MPOM3BOTHON (PYHKIIMU B
touke B R, MS Excel

[Tpubnmxennoe BBIYKCIICHHE
MPOM3BOJHON (YHKIIMM B  3aJaHHOU
touke B R, MS Excel.

MOHOTOHHOCT, M IOMCK JIOKaJIbHBIX
skcTpemyMoB ¢yHkiuu B R, MS Excel
YuceHHOE WCCIICOBAHUE BBIMYKIOCTH
(GYHKIMU U TIOMCK €€ TOuYeK mepernda B
R, MS Excel.

ITonHoe YHCJICHHOE
¢byukun B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1, 8.2,
8.4.,8.5]

HCCICIOBAaHUC

Pemenue 3anau B
WHTEPaKTHUBHOH (opme,
poBepKa
CaMOCTOSITEIILHOU PabOTHI
1 pazdop ommooK,
BBITIOJIHEHUE 2y TUTOPHOTO
3aJaHusI

6.UucieHHOEe HAXO0XICHUE

YuciaeHHOE HaXOXKICHHE OIpCaACIICHHOI'O

Pemenue 3amay B

OIIPEICIIEHHOTO U | ¥ HECOOCTBEHHOT0 MHTEerpana B MS WHTEPAaKTUBHOU dopme,

HecoOcTBeHHOTro HHTerpana | Excel poBepKa

B R, MS Excel Pexomenoyemvie ucmounuxu:[8.2, 8.4., CaMOCTOSATEIILHON PabOThI

8.5] U pa30op OmmooK,

BBINOJIHEHUE 2y TUTOPHOTO
3aJaHHs

7. Onepanuu ¢ | Kommekcusle uncia. Pemenue Pa6ota ¢ yueOHo

KOMIUIEKCHBIMH YHUCJIAaMH U | aJireOpanyecKuX ypaBHEHUH. nureparypoil. Pemenue

pemienre anrebpanydeckux | Beruncienue apupmernyeckux TUNOBBIX 3a7a4. Pa30op

YpaBHEHHIA. BeIpaxkeHuit (B R, MSEXxcel). BOTIPOCOB TI0 TEME

Pexomenoyemvie ucmounuxu:[8.1, 8.2,

8.4., 8.5]

3aHATUS. BeImonHeHue
JIOMAIIHUX 3aJaHNUN K
KaXXJOMY 3aHATHIO.

8. OcHOBBI  pa3paboTKu
MIPUIIOKEHUN B
MHCTPYMEHTAIBHOW  cpele

VBA

Coznanue makpocoB 1 pynkuuii B VBA.
(Excel).

Coznanue GpopMsbl Ha IpUMeEpe
skoHoMHu4eckoi 3amaun B VBA(EXxcel).
Pexomenoyemvre ucmounuxu.[8.2]

Pabota c yueOnou
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zdop
BOIIPOCOB I10 TEME
3aHATHS. BeITIOTHEHNE
JOMAIIIHUX 3a/IaHUH K
KaXJIOMY 3aHSTHUIO.

9. Onepanuu ¢ MaTpuIaMu
B R, MSExcel

AnrebGpa MaTpHll, UMIIOPT, SKCIOPT
nauabiX 13 R B MS Excel.

CoOcTBEHHBIE 3HAYEHHS U COOCTBEHHEIC
BEKTOPHI MaTpull. KBagparuunsie opMbl
(R).

BexTops! u aeiictBust Hag HUMU (B R,
MSExcel).

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

Pabota ¢ yuebnou
nureparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOITPOCOB I10 TEME
3aHATHA. BeimoaHenne
JOMAIITHUX 3aJaHui K
KaKJIOMY 3aHSTHIO.
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10. Pemenue cucremsl
JIMHEWHBIX YpaBHEHUU B R,

MSExcel.

Pemienne MaTpuyHbBIX ypaBHEHUM
(MeTomoM oOpartHoii MaTpullsl, Kpamepa,
I'aycca (B R, MS Excel).

Pemenne MaTpu4HbIX ypaBHEHUI
(meronoMm oOpatHoit matpuiisl, Kpamepa,
I"aycca (B R, MS Excel). DxoHOMHKO-
MaTeMaTuyecKas MoJieib
MEXOTpacieBoro 6ananca (Moaenb
«3arpatsi-Beimyck»). MaTpudnoe
ypaBuenue (B R, MSEXxcel).
['padpuaeckuii MeToa perieHUs 3a1a4d
JUHENHOro mporpaMMupoBanus (B R,
MSEXxcel).

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

Pabota ¢ yuebnou
aureparypoi. Pemenue
TUIOBBIX 3a7a4. Paz6op
BOIIPOCOB 110 TEME
3aHATUA. BeinonHeHue
JOMalIHUX 3aIaHUM K
Ka)XJIOMY 3aHATHUIO.

11.Pemenne  mpUKIaAHBIX
SKOHOMMYECKHUX 3a7a4d B R,
MSExcel

JInneliHOE IpOrpaMMHUpPOBAaHKE
(CuMIuteKc-MeTO 1, 33/1a4a O
NPOM3BOJICTBE, TPAHCIIOPTHAS 33a]1a4a U
3agada o HasHaueHusx ) (MSEXcel).
Pexomenoyemvie ucmounuxu:[8.3, 8.4.,

8.5]

Pabota c yueOnou
nuTepatypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHsTHs. BelnosHeHne
JOMalTHUX 33JJaHUM K
KaKJIOMY 3aHSTHIO.

Ouno-3aounasn gpopma odyuenusn

HaumeHoBaHune TeM

IlepeyeHb BONPOCOB il 00CYKAEHUS

®opMbI IPOBEIEHUSA

(pa3nesioB) M CHUTIAHBI HA CEMMHAPCKHUX, MPAKTHYECKUX 3aHATHI
3aHATHSAX, PEKOMEHyeMble
HCTOYHUKH U3 pa3zeJios 8,9
(Yxa3pIBaeTcsi pa3zaes ¥ NOPsiAKOBBIH
HOMeEpP HCTOYHHKA)
1.BBenenne 8 MS Excel Beenenne B Excel, Bsox mannbix u | Pemenue 3a71a4 B
dbopMyn B siueiiku pabouero iucra WHTEpaKTUBHOU  (popme,
Opranuzanys CChUIOK. JIEMEHTapHbIE | IPOBEpKa

¢ynkuuu. Berpoennsle QyHkimm MS
Excel u ux npumenenue. Jlormyeckue
byakun. OyHKIUKA MTPOTHO3UPOBAHUS.
(Excel).

OyHKIMS TOUCKAa JAaHHBIX B HEKOTOPOM
nuamnazone ([TPOCMOTP, BIIP, ITIP)
[IpocTeie ¥  CIOXHBIE  TPOIEHTHI.
®unancossie Gpynkiuu. (IIC, bC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu.[8.2.]
@OyHKIMM ~ TPOrHO3UPOBAHMSL. (MS
Excel). ®ynkums mnowWcka JaHHBIX B
HekotopoMm guamnazone (ITPOCMOTP,
BIIP, I'TIP) (MS Excel). ®unaHcoBbie
byHKUIIH (OCIUIT, ITPILIT,
ObIIAOXOA, OBIUIUIAT). (MS
Excel).Ilnan morarmienus: kpeaura.
Pexomenoyemvie ucmounuxu:[8.2., 8.4.,

CaMOCTOSITENTLHON PaboTHI
" pazbop OIHOOK,
BBHITIOJTHEHUE ayJUTOPHOTO
3aJaHHs
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8.5]

2.BBenenue B R 1 RStudio

VcranoBka R wum RStudio; ommcanue
KOHCOJILHOTO HHTepdeiica; 3arpy3ka u
akThBanusa OuOmmorek R; 0a3oBnie
Matemaruueckue  ¢ynkuum B R.
Co3nanue moyib30BaTeNbCKUX (QYHKIUH B
R u mnoakioueHue MOJIb30BATEIBCKUX
OoubIMOTEK

Pexomenoyemvie ucmounuxu. [8.1.]

Tunel nanubix B R. 3a1anue BeKTOpoB
(RStudio).YcnoBHbIE onepaTopbl U
omneparops! ukia B R (RStudio).
Pexomenoyemvrie ucmounuxu:[8.1., 8.4.,
8.5]

Pemenue 3aja4 B
WHTECPAKTHUBHOH  Qopme,
poOBepKa

CaMOCTOSITEIILHOU pabOoThI
" pa3bop OIINOOK,
BBIIIOJIHEHUE ayJAUTOPHOTO
3a/laHus

3.Iloctpoenne  rpadukoB
¢ynkuuii B R, MS Excel.

[Toctpoenue rpadukoB QyHkmuii B R,
MS Excel. [TpubnmxeHHOE BBIYUCICHHUE
MOBEACHUA (PYHKIMA BOIU3M  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MOCTPOCHHUE HAKJIOHHBIX aCHUMMTOT B R,
MS Excel.

Brruncnenue npenena ¢pyakiuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu:[8.1., 8.2.]

Penrenue 3a7a4 B
WHTEpAaKTHBHOU  (opme,
MIPOBEPKA

CaMOCTOSITENIbHOM padoThI
u pazbop OIuO0K,
BBITIIOJTHEHUE ayJUTOPHOIO
3a/laHus

4 BpraucieHue npeaena
¢byukuu B R, MS Excel

Brerancnenue npenena ¢pyakiuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3a1a4 B
WHTEpaKTUBHOU  (popme,
poBepKa

CaMOCTOSITENILHON PaboTHI
" pazbop OIHUOOK,
BBHITIOJTHEHUE ayJUTOPHOTO
3aJlaHus

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

[Tpubnmxennoe BBIUNCIICHHE
MPOU3BOJHOM (PYHKIIMU B  3aJaHHOU
touke B R, MS Excel. MOHOTOHHOCTD U
MOMCK JIOKaJIbHBIX AKCTPEMYMOB
¢ynkuun B R, MS Excel Yucnennoe
MCCJIEIOBAaHUE BBIYKJIOCTH (YHKIUU U
NOUCK ee Todek meperuba B R, MS
Excel.ITonHoe uucneHHOE HCCIEIOBaHUE
¢ynkuuu B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1.,
8.2.,8.4., 8.5]

Pemenue 3anau B
WHTEpaKTUBHOU opme,
MpoBepKa
CaMOCTOSITENILHON paboThI
1 pazdop ommooK,
BBITIOJTHEHUE aYTUTOPHOTO
3a/laHus

6.YuciieHHOE HaXO0XIEHUE

UunciieHHOe HaX0K/IEHUE OTPEICIICHHOTO

Pemenne 3amau B

OIIpeJIeNIEHHOTO U | ¥ HECOOCTBEHHOT0 MHTEeTrpana B MS WHTEPAaKTUBHOU dopMe,

HecoOcTBeHHOro uHTerpana | Excel poBepKa

B R, MS Excel Pexomenoyemvie ucmounuxu:[8.2.,8.4., CaMOCTOSITENTLHON pabOThI

8.5] U pa30op OMmooK,

BBHITIOJTHEHUE ayIUTOPHOTO
3aJaHHs

7.0nepanuu ¢ | Kommekcuslie uncna. Pemenne Pabota ¢ yueOHoM

KOMIUIEKCHBIMH YHUCJIAMH U | aireOpandecKuX ypaBHEHUH. nureparypoil. Pemenue

peumieHre anreOpanueckux | Beraucnenue apupMeTuaecKux TUIOBBIX 3a7a4. Paz6op

YpaBHCHHUH. BbIpakeHUI. COOCTBEHHBIC 3HAYCHHS U BOTIPOCOB TI0 TEME
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COOCTBEHHBIEC BEKTOPBI MaTPHII.
KBanpartuunsie ¢popmsl (R). Bekrops! u
neiictus Han HuMu (B R, MSEXcel).
Pexomenodyemvie ucmounuxu:[8.1., 8.2.,

8.4., 8.5]

3adaTHs. BrlnoiHenue
JIOMAaIITHUX 3aJJaHUN K
KaXJ0MY 3aHATHIO.

8.0cHOBBI pa3paboTku
MPUIIOKEHUM B
MHCTPYMEHTAJIIBHOW  cpele
VBA

Co3znanue makpocoB 1 pysakmmii B VBA.
(Excel).

Co3znanue ¢popmMbl Ha IpUMeEpe
sKoHOMHUECKOM 3amaun B VBA(EXcel).
Pexomenoyemvre ucmounuku.[8.2]

Pabora ¢ yuebHoI
nureparypoil. Pemenue
TUTIOBBIX 3a7a4. Pazdop
BOIIPOCOB I10 TEME
3aHATHS. BeIIOHEHHE
JOMaITHUX 33JJaHUI K
Ka)XJIOMY 3aHSTHIO.

9.0nepanuu ¢ MaTpullaMu B
R, MSExcel

AnreOpa MaTpHII, UMIIOPT, 3KCIIOPT
maHHbelX U3 R B MS
Excel.Pexomenoyemole
ucmounuxu:[8.1.,8.2., 8.4., 8.5]

Pabota ¢ yueOHoM
nureparypoil. Pemenue
TUIOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUA. BeinonHeHue
JOMalIHUX 3aJIaHUM K
Ka)XJIOMY 3aHSTHIO.

10.Pemenue CUCTEMBI
JIMHEMHBIX ypaBHEHUU B R,
MSExcel.

Pemenne MaTpu4HbIX ypaBHEHUI
(metomoMm oOpatHo#t Matpuilsl, Kpamepa,
l"aycca (B R, MS Excel).Oxonomuxo-
MaTeMaTH4ecKas MOJIeTb
MeXoTpaciaeBoro 0ananca (MoJenb
«3atpatbl-Beimyck»).

Marpuunoe ypaBuenue (B R, MSEXxcel).
Jluneitnoe IpOrpaMMHUPOBaHUE
(Cumruiekc-mMeTo, 3aga4a 0
IPOM3BOJICTBE, TPAHCIIOPTHAs 3agada U
3ajaua o HaszHaueHusix) (MS Excel).
Pexomenoyemvie  ucmounuxu:[8.1.,8.2.,

8.4., 8.5]

Pabota c yueOnou
nureparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BeIonHEeHne
JOMAIlIHUX 3a/IaHUH K
Ka)XJIOMY 3aHSTHUIO.

11.Pemenne  mpUKIAIHBIX
9KOHOMMYECKHX 3a7ad B R,
Excel

JInneliHOE pOrpaMMHUpPOBAaHKE
(Cumrnekc-MeTo 1, 3a1a4a o
MIPOM3BOJICTBE, TPAHCIIOPTHAS 3aja4ya U
3ama4a o HazHayeHusnx) (MSExcel).
Pexomenoyemvie ucmounuxu:[8.3, 8.4.,

8.5]

Pabota ¢ yueOnou
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zdop
BOIIPOCOB I10 TEME
3aHATHS. BeITIOTHEHNE
JOMAIIIHUX 3a/IaHUH K
KaXJIOMY 3aHSTHIO.

6. IlepeyeHbp yueOHO-METOAMYECKOTO O0ecreYeHHs I CAMOCTOSITEIbHON PadoThl

oﬁyqamumxcsl o JUCIMIIINHE

6.1. HepequL BOIIPOCOB, OTBOAUMBIX HA CAMOCTOATECIBbHOC OCBOCHUEC NUCHUILJIUMHDBI,

(¢opmMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOM PA0OTHI
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HaunmMmenoBaHue Tem
(pa3aesioB) AMCUMILTHHBI

Ilepeyenb BONpocos,
OTBOJAUMBIX HA
CaMOCTOSITe/IbHOE OCBOEHHE

®opMbl BHEAYITMTOPHOI
CaMOCTOSITeIbHOM PadoThl

Beenenue B MS Excel

Jlornueckue GbyHKIHH.
DOyHKIUA MIPOTHO3UPOBAHUS
(POCT, TEHAEHILINA).
Brranciaenne Ha4yHUCISHHUHA 1O
BKJIaJaM H  BBIIIAT 11O
KpeauTaM, IUTaH IIOTaIICHHS
KpeauTa.

— Pemenue 3amau B MS Excel;

— paboTa ¢ TEeKCTOM JIEKIIHH, pa3oop
BOTIPOCOB I10 TEME 3aHSATHS,

— H3y4Y€HHUE PEKOMEH/I0BaHHbIX K
3aHSTHIO JIMTEPATyPHBIX
UCTOYHUKOB,;

- IOATOTOBKA K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHN;

- BBIIOJIHEHUE 3a/laHUH

KOHTPOJIbHON pabOThI

Bsenenue B R u RStudio

Twunre! gandelx B R u
IPOrPaMMHUPOBAHUE TIEPEMEHHBIX,
JIOTUYECKHE KOHCTPYKIIUU U
YCIIOBHBIC OTIEpaTOphI B R;
crocoOrI ureHus/3amucu B R
JAHHBIX PA3INIHBIX (OpPMATOB.

— Pemenne 3agau B R;

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

— U3Yy4YEHHE PEKOMEHIOBAaHHBIX K
3aHSITHIO JIMTEPATYPHBIX
HCTOYHHKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHSATHSM;

- BBINIOJIHEHHE TOMAIIHUX 3aJaHUH;

- BBIIIOJIHEHUE 3aJaHni

KOHTPOJIbHON PabOThI

[TocTpoenne rpapukos
¢ynkuuit B R, MS Excel

XapakTepuCTUKN PYHKIUH:
YETHOCTh M HEYETHOCTD,

— Pemrenne 3amau B R, MS Excel,
— paboTa ¢ TeKCTOM JIeKIIHH, Pa3doop

MEPUOTUIHOCTD
cproa OCTb, BOIIPOCOB II0 TEME 3aHATHA,
MOHOTOHHOCTB,
OTPAHMEEHHOCTb. M3Y4EHNE PEKOMEHJJOBAHHBIX K
3aHSTHIO JINTEPATYPHBIX
HCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
NPaKTUYECKUM 3aHATHSIM;
- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHN;
- BBIIIOJIHEHUE 3aJaHUN
KOHTPOJIBHON pabOThI
Brruncnenue npeaena beckoneuno MaJble U | — Pemenue 3ama4u B R, MS Excel;
¢yuknuu B R, MS Excel OECKOHEYHO OosbIne

¢ynkuuu. IlepBblit u BTOpOH
3amMeydaTeIbHbIE IPEIEbl.

HenpepbiBHOCTH  (yHKIMH B
TOYKE. Touku paspbiBa

GyHKIMU.

— paboTa c TEeKCTOM JIEKIIUH, Pa3doop
BOIIPOCOB T10 TEME 3aHSTHUS;

— U3YyYEHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPaAKTHYECKUM 3aHSTHSIM;

- BBIIIOJTHEHHE JJOMAIITHUX 3aIaHUM;

- BBITIOJTHEHHE 3aJaHNI

KOHTPOJIBHON pabOThI

Brruncienue
MPOU3BOIHON (PYHKIIUHU B

OnacTUYHOCTh (QYHKIMM U €€
[IPUMEHEHUE.

— Pemenne 3amau 8 R, MS Excel;
— paboTa ¢ TEeKCTOM JIEKIIHH, Pa3doop
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touke B R, MS Excel

HauOomnpimee © = HauMeHbIEE
3HAYEHUs1 HENPEPhIBHON (QyHKIUU
Ha OTpe3Ke.

BOIIPOCOB 110 TCMC 3aHATHUA;

— U3y4YEHHE PEKOMEHIOBaHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHHKOB;

- IOJTOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHSATHUSM;

- BBINIOJIHEHHE TOMAIIHUX 3aJaHuMH;

- BBIIIOJIHEHUE 3aJaHNI

KOHTPOJIbHON PabOTHI

Yucnennoe Haxoxienue | HeompespeneHHbd — MHTErpan. | — Pemenue 3amau B R, MS Excel;
ONPEJIETICHHOT O u| ®opmyna HeroTona -
pea MY — paboTa ¢ TEeKCTOM JIEKIIHH, pa3oop
HECOOCTBEHHOTO JleiiGHuIA. ;
BOTIPOCOB I10 TEME 3aHSATHS,
unrerpana B R, Excel
— U3y4YeHHE PEKOMEHI0BaHHBIX K
3aHSTHIO JIUTEPATYPHBIX
HUCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYCCKUM 3aHITHSIM,
- BBINIOJIHEHUE JIOMAIIIHUX 3aJaHHIA;
- BBIIIOJIHEHUE 3aJaHni
KOHTPOJIbHON pabOThI
Oneparun ¢ | Beruncnenune dyHKuMH | — Pemenne 3amau B R, MS Excel;
KOMIUICKCHBIMHA ~ YUCJIAMU | KOMILJICKCHOTO TIEPEMEHHOT
OMILICKC cha OMILICKCHOTO TICPEMEHHOTO — paboTa ¢ TEeKCTOM JIeKIIHH, Pa3doop
" pettetiie BOTIPOCOB I10 TEME 3aHSTHS,
anreOpanvdecKux
ypaBHEHHM U3y4eHHE PEKOMEHJOBAaHHBIX K
3aHSITHIO JINTEPATYPHBIX
HUCTOYHUKOB;
- MOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSIM;
- BBITIOJTHEHUE JIOMAIITHUX 33 JaHHIA;
- BBITIOJIHEHUE 3aJaHH
KOHTPOJIBHON pabOThI
OcHOBBI pa3paboTku OCHO_BLI;_I%IKa Visual Basic for | — penrenne 3anau B R, MS Excel;
MIPHITIOKCHUN B | Application. Pazpabotka
P . PP P — paboTa ¢ TEeKCTOM JIEKIIHH, pa3oop
UHCT HTaJIbHOM MOJIb30BATENBCKUX  JHAIOTOBBIX
VBC ApyMe O Cpeiie | HOIb3oBaTe JUJIOTo BOIIPOCOB I10 TEME 3aHSTHUS,
OKOH.

- U3y4YEHHE PEKOMEHIOBAHHBIX K

3aHATHIO JTUTEPATYPHBIX

- HOATOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHATHUSAM;

- BBINIOJIHEHUE JIOMAITHUX 3aJaHui

OHCpaLII/II/I C ManI/II_IaMI/I B
R, Excel

BekropHoe npoctpancTso R".
JIvuHeitHas 3aBUCUMOCTD
(HE3aBUCUMOCTD) CHCTEMBI
BEKTOPOB. ba3uc u pasmMepHOCTh 1
BEKTOPHOT'O ITPOCTPAHCTBA.

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JIEKIIHH, pa3doop
BOIIPOCOB T10 TEME 3aHSTHUS;

— U3YyYEHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHSTHSIM;

- BBIIIOJTHEHHE JJOMAIITHUX 3aJaHUM;

- BBITIOJTHEHHE 3aJaHHI
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KOHTPOJIbHON PabOThI

Pemenue CHCTEMBI
JIMHEWHBIX ypaBHEHUH B R,
Excel.

CoOcTBeHHBIE
COOCTBEHHBIE

KBaJPAaTHBIX MaTPHII.

3Ha4YCHUA n

BCKTOPHbI

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TeKCTOM JIEKIIHH, pa3oop
BOTIPOCOB I10 TEME 3aHSATHS,

— H3y4Y€HHE PEKOMEH/I0BaHHbIX K
3aHSTHIO JIMTEPATyPHBIX
UCTOYHUKOB,;

- IOATOTOBKA K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHN;

- BBIIOJIHEHUE 3a/laHUH

KOHTPOJIbHOM pabOThI

Pemrenne IMPUKJIAIHBIX
O9KOHOMHUYCCKHUX 3ajaad B

R, Excel

HaxomneHHe JIaCTUYHOCTH H
Apyrux npeAcCIbHbIX BCIWYUH B

MHUKPOSKOHOMHKE.

TpancnopTHas 3ajmada, 3amada o

Ha3Ha4YCHUIX.

— Pemenue 3agau B R, MS Excel,

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

— U3y4YEHHUE PEKOMEHI0BAaHHBIX K
3aHSTHIO JIMTEPATYPHBIX
UCTOYHUKOB,;

- IOATOTOBKA K CEMUHAPCKUM U
NPaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHU;

- BBIIOJIHEHUE 3a/laHUH

KOHTPOJIbHON pabOThI

6.2. IlepeyeHb BONPOCOB, 3aJaHNH, TeM JIJIsl MOATOTOBKH K TEKYIIeMY KOHTPOJIIO

pruepnbte 60NRPOCHL K KOHMPOJ/IbHbIM paﬁomaM

1. Kak paborator ¢unancossie pynkiuu B Excel(TIC, BC, CTABKA, KIIEP, TTJIT

u 11p.)? Kakoil CMBICT UMEIOT OHU U UX apTYMEHTHI?

2. Kak nmoctpouts rpaduk Gpynkuuu B Excel/R?

3. Uro Takoe mpeaes YucIOBON MOCIEA0BATEILHOCTH, Tpeea GYHKIIUA B TOYKE, Ha

o0eckoneuynoctu? Kak BBIYMCIHTH npeaci, HUCIOJb3ysA BBIYHMCIMUTCIBHBIC BO3MOXXHOCTHU

Excel/R?

4. Yto Takoe acumrrora rpaduka GyHkiuuu? Kak HalWTH acuMOTOTHI (AHATUTHYECKH

u B Excel/R)?

5. Uro Takoe mpousBogHas PpyHkiuu? Kax BRIYUCIUTH MPOU3BOIHYIO C TIOMOIIBIO

dbopmyi yuciaennoro auddepeHupoBanus?
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6. Kakue ¢yHKIIMM HA3BIBAIOTCS MOHOTOHHBIMH Ha TIpoMexyTke? UTo Takoe Touka
JoKalbHOTO 3KcTpeMyMma (pynkumnu? Kak uccrnemnoBarh (yHKIUMIO HA MOHOTOHHOCTb U
sKcTpeMyMbl (aHanutudecku u B Excel/R)?

7. Kakue (QyHKIIMU Ha3BIBAIOTCS BBIMYKJIBIMH U BOTHYTBIMH Ha MpOMeExyTke? Urto
Takoe Touka meperunda ¢ynkmuu? Kak mccienoBaTh (QyHKIHIO Ha BBIMTYKIOCTh U TOYKH
neperu6a (aHamutuuecku u B Excel/R)?

8. Uro Takoe  HEONPEACIEHHBI  WHTErpall, OMNPEACIAEHHBIA  HWHTETpa,
HecoOCTBeHHBIN MHTErpan? Kak BBUUCIUTH OnpeaenEéHHbI/HeCOOCTBEHHBI MHTETpal B
R?

9. Ilo xakuM TIpaBWJIaM  BBHIIOJHSAIOTCS  OMEpAallMd  HAJX  MaTpUIlaMU
(apudmernueckue, TpaHcnoHnupoBanue)? Uto Takoe oOpaTHasi MaTpuila U I KaKUX
MaTpul] OHa cymecTByer? Kak BBIOJHUATH CJIOKEHHWE, BBIYMTAHHE, YMHOXXCHHE,
TPaHCIIOHUPOBAHKWE U HAXOXKICHHE 00paTHOM Matpuiibl B Excel/R?

10. Yto Ttakoe ompeaenutens Marpuipl? Kak HalTh omnpenenuTelb MaTpUIlbl B
Excel/R?

11. Yrto Ttakoe cuctema JTUHEHHBIX anreOpandyeckux ypaBHeHH? CKOJIBKO peleHui
U B KaKuX cirydasx oHa MoxkeT umeTh? Kak pemmte CJIAY B Excel/R?

12. Kak pemuth MaTpuuHoe ypaBHeHueBuaa AX=Bumu XA=B B Excel/R?

13. Kak ompeneneHbl JTUHEHHBIE OmNeparuu Haja apu@METHYECKUMU BEKTOpPaMH,
CKaJs[pHOE TIPOU3BEJICHUE BEKTOPOB, MOJYJb BEKTOpa, yroil MexAy BekTopamu? Kak
BBITIOJIHUTD JIMHEWHBIC OIEpaIlii, BBIUUCIUTH CKAISPHOE MPOU3BEACHHUE, HAWTU MOJYJIb
BEKTOpa, HATH yrojl MeKy BekTopamu B Excel/R?

14. Yto Takoe COOCTBEHHBbIC 3HAUYECHHUSI M COOCTBEHHbIC BeKkTopa maTpuilpl? Kak
HalTH COOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOpA MAaTPHUIILI B R?

15. Yro Takoe 3agada JauHEHHOro mnporpammupoBaHusi? Kak pemmuTs 3agady

JWHEHHOTro mporpammupoBanus B Excel/R?
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Ilpumeput 3a0anuit KOHmpoaIbLHBIX padom

3amaHus MOKHO BBINOJHUTEL Kak B Excel, Tak u B R-studio
Ilpumep 1
1. IlpoBecTH MOJHOE MCCICAOBAHNE U MOCTPOUTH rpaduk GpyHkimu 'y = f(X).
Haiitu Hauboubliee 1 HanMeHbIee 3HadeHust QyHKnuu Ha otpeske [—2;0].

x*—2
f(X):m.

2. TIpoBecTH NOJHOE UCCIICIOBAHUE U MTOCTPOUTH rpaduk pynkmuu 'y = f(X).

y =3x*—5X+6

3. C nmomo1pto GUHAHCOBBIX (YYHKIUMA OMPEAEIUTh, KAKUM JOJHKHO OBIThH
HaYaJIbHOE 3HAYCHHE BKJIa/1a MIPH CICIYIONTUX YCIOBUIX: cpok Bkiaaa (Kmep)— 18
MecsineB, Oyayuiee 3HaueHue Bkiaaa (be) — 11 500 nonnapos, rogoBas
nporieHTHas ctaBka (CtaBka) — 12,5%. JIonoJHUTENIbHBIC BIOXKEHUS U U3BITHUS HE
pou3BOAITCS. [IpOIIeHTH HAUNCIIAIOTCS eKeKBapTaIbHO. OTBET 1aTh ¢ IBYMS
3HAKaMH MOCJIE 3aMSTOM.

Ilpumep 2

1. M3BecTHO, YTO KOMIIAaHHUS OKa3bIBACT YCIYTH:
a=@3,7,1,-5-1,1,0,1,5/1,6,-5,1,-2, 4, 0),
b=(—4,2,1,-2,3,2,6,2,—4,—4,5,—1,3,0,3,1),
p=(7,3,-3,1,-3,2,-1,-4,6,0,4,1, -2, -3,5, 6).

JIJiss uX BBITIOJHEHUS TPEOYIOTCS COOTBETCTBYIOLIUE pecypchl a;, b, Ci. Ilpu aTom eciu

a;>0, pecypc umeercs B Hamuuu, eciu 8;<0, To OH HAXOAUTCS B ayTcopcuHre. B memsx

MHOFO(i)aKTOpHOFO dHaJIn3a ACATCIIBHOCTHU KOMITIaHUU HCO6XOI[I/IMO pacCUnuTaThb

CJICYIOIINE BBIPAKCHUS:

a) 4a- 3b

b) 6(3, p)*b+ 4*|p|*b

¢) 4@, b)*p - 6(b, )*a - 3Yp*p

2. BoccraHoBHTE, KaKO€ KOJIMYECTBO PECYPCOB Xi, Xp, ..., Xg OBUIO HCIIOJIb30BAHO B

KOMITIaHUHW IIPpHU BBIIIOJHCHHUHW OCHOBHBLIX 3ajady. HSBCCTHO, qTO AJI1 OTOro Haao
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pPELINTh CUCTEMY JIMHENHHBIX ypaBHEHUH. OTBET AailTe C TOYHOCTHIO 10 JBYX 3HAKOB

rocye 3ansaTou. Pesynprar nposepere.

6 xx+ 8 X — X+ 8 X -7 Xst 4 X -2 X+ 2 Xg= 518,42
6 X+ 9 X+ 7 X3+ 10 x4+ 7 Xs+ 6 Xgt 8 X+ 2 Xg= 1325,72
6 X — X+ X3 -6 X+ 9 Xs+ 5 Xg -5 x;+ 3 Xg= 238,28
-7 X -9 X+ 5 x5+ 3 Xgt 7 X7 —  Xg= -277,38
2 X — Xg+ 8 X+ 6 Xs+ 3 Xgt+ 6 X+ 7 Xg= 672,06

-8 X -9 x+ 4 X+ X+ 4 X+ 10 Xg -10 x;+ 6 X8= -66,24
8 X+ Xo 10 X3+ 8 X+ 4 X -4 Xg+ X7 —6  Xg= -335,80
2 X+ 10 x -9 X3 -9 x4 -9 x5+ Xs 7 X+ 3 Xg= 10,12

3. JUi1 BBINONHEHHS ONTUMAIBHOIO OW3HEC-IUIAHMPOBAHUSA TPEOYETCs PEIIHUThH

MAaTpUIHOC YPABHCHHUC AJIS1 OTBICKAHUWA MATPULbI X no 3aJlaHHBIM MaTpHIlaM A, Bu

JAMaroHaabHOM eauHuaHOU E: X(B'l)A2=E. Pe3ynbTat mpoBephTe.

0O 811 -9 8 6 0 5 1 0 2 8 047 10 18
9 -2 1 -2 9 14 -18 12 16 -4 2 7 513 1 O
13 6 11 1 118 9 -9 -14 2 -9-14 1-11 -9 -17

A=15 -17 918 -13 6 3 5 wu 12 -15 -2 917 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
0O 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. ]Jlnsi BOCCTAHOBIIGHHS YTPAYEHHBIX TMapojedl BXoJa Ha TMOpPTal OpraHU3aIUH
TpeOyeTCcsl HallTH C TOYHOCTHIO N0 3 JACCATUYHBIX 3HAKOB COOCTBEHHBIC UMCIIA U
coOCTBeHHBIE BEKTOpPHI MaTpuilbl A. [IpoBepuTh OpPTOrOHAIBLHOCTH MOTYYEHHOTO

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
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. 3aemmuk B3an1 B Oanke kpenuT B pasmepe 3400000 pyO. nHa cpok 20 mert.
[IponenTtHas craBka 11,75%. Ilepponnunocts HaunCIEHUs — pa3 B kBapTai. Kakyro
CyMMY OCHOBHOTO J0JiIra KJIMEHT BBIIJIATUT 3a mepBbie 9 ner u 3a 11-if rox
nepuoja? OTBET OKPYIIIUTE 10 KOTIEEK.

6. Jlis BBINOJIHEHUS ONTUMAJIBHOTO OW3HEC-TUIAHUPOBAaHUA TpeOyeTcsl PEIIUTh
CJIEIYIONTYIO 3a]]a4y JMHEHHOTO MPOrpaMMHUPOBAHUS:

f(x1,x,) = 10x; — 30x, = max

(x1+2x223

X1 —2x, <2

X1 +2x, <6
x =1
X1, X2 =0

Kpurtepun 6a/u1bHOM OLEHKH PAa3JIMYHBIX (GOPM TeKYLIero KOHTPOJIA yCIeBaeMOCTH

Kpurtepuu 0ayuibHON OLIEHKH Pa3IMYHBIX (OPM TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
COIEpKaTcsi B COOTBETCTBYIOUIMX METOJMYECKUX pEKOMeHAanusax JlemaprameHta

MAaTCMAaTHKH.

7. @OH/ OLICHOYHBIX CPEACTB AJIS MPOBEACHUS MPOMEKYTOYHOM aTTeCTALUNU

oﬁyqamumxc;l no JIMCIMIIIMHE

IlepeyeHp KOMIIETEHLIMM C YKa3aHUEM WHIUKATOPOB MX JOCTUXXEHHS B IPOLECCE

OCBOCHHS 00pa30oBaTeIbHON TMporpaMmbl coaepxkutTcs B pazaene 2 «llepeueHn
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OOpa30BaTEeNbHON TIPOrpaMMbl C YKa3aHUEM

HHAWKATOPOB UX NOCTHIKCHHA U INIAHUPYCMBIX PE3YJIbTAaTOB O6y‘-ICHI/IH 10 JUCHUIIIINHC)).

TunoBbie KOHTPOJIbLHBbIE 32IaHUS UJIM MHbIE MAaTePUAJIbI, HEO0XOAUMBbIE /I OLEHKHU
HHAMKATOPOB JOCTHKEHUS KOMIIETCHI[UIi, SHAHUHA U YMEHUM

HaumeHoBaHue IIpumepsbl 3a1aHUi 1JI OLEHKU MHAMKATOPOB JOCTHKEHHUS KOMIIETeHI[H I
KOMIIeTEHIUI

YK-4 1. Uciosib3yeT  OCHOBHBbIe  MeTOAbI M CpeacTBa  MOJy4YeHM,
CrniocobHOCTh npeacTaBJeHNsl, XpaHeHHs U 00pad0TKH JaHHBIX.
HCIIOJIb30BaTh 3ananue 1.
MIPUKIIAJHOE Coznatb B Excel snexTponHyto Tabnuiy, coaepskallyo JaHHbIE O Kypce eBpo
MIpOrpaMMHOE (EUR) 3a nmocnemuuii Mecsi (3Ty HHGOPMAIHIO MOXKHO HAalUTH Ha
obecrieyeHue npu ounmansHoM caiire Coepbanka). IMnopTupoBath 3TH AaHHBIE B R B Buje
pelreHnn obbekra Tuma data.frame.
npodeccuoHaTbHBIX
3a1a4y

2. leMoHCTpHpYeET BJIaJIeHUE npo¢ecCHOHATBbHBIMH naKeramu
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NPUKJIAAHBIX POTPaAMM.

3ananme 2.
C nomoripio GprHAHCOBBIX (yHKIMI EXCel cocTaBuTh Mmiian morameH st
kpeauta B pazmepe 500 TrIc. pyo., B3aToro Ha 18 Mecsies mox 16% roaoBsix
(IPOLIEHTHI HAUUCIISIFOTCS €KEMECSYHO) U BO3BPAIAeMOI0 PaBHBIMU
IJIaTeKaMU B KOHIIE KaXKIOTO MECSIIA.

3.BpioupaeT He0OX0AMMOE MPUKJIATHOE POTPAMMHOE o0ecnieyeHne B
3aBHCHMMOCTH OT peliaeMoii 3aa4u.
3aganue 3.

3azans Bexropa a=(3,2,-4,0,4,5,0,-3,4,-4)  b=(-35,4,2,3,0,-1,4,-2,3) |
C= (0,0,4,-3,2,-5,6,-1,—4,1) . Berumcnuts 3HaYCHHE BBIPAKCHHS

3(a,b)c—2(b,c)c+|a|bs Excel nm B R.
4. Ucnoab3yeT NPUKJIATHOE MPOrPAMMHOE o0ecredeHue sl pelieHust
KOHKPETHBIX MPHKJIATHBIX 32/1a4.
3aganue 4.
Nmeercs msate 3ananuii - A, b, B, I', /I - u iare padotaukos — I, 11, 111, IV, V -
JUTSL MIX BBITIOJTHEHMS. B Tabnuiie ykaszaHna npuObUib, KOTOPYIO 00ecrieynBaeT
KK/l U3 paOOTHUKOB IMPH BBIMOJTHEHUN KaXKI0r0 U3 3aIaHUM.

| T i IV
A 18 30 20 18
b 13 18 10 17
B 10 16 11 10
T 19 25 18 17
i 14 18 22 20

Pacnpenenuts 3agaHus MEXy paOOTHUKAMH (OJTHO 33aJJaHHUE BBIMOJIHACTCS
OJIHUM YEJIOBEKOM) TakK, 4YTOObI 00111ast IPUObUIb OT BBIIIOJHEHUS 3aJjaHui Oblia
HauOounbLIel. B oTBeTe yka3aTh HallIeHHYIO0 HaHOOJIBIIYIO PUOBLIB.

ITKH-2
Croco6HOCTH
MPUMEHSTh
MaTeMaTHU4YCCKUEC
METOJIBI JIJISI PEILICHHSI
CTaHIAPTHBIX
npodeccuoHaTbHBIX
3ajad,
UHTEPIPETHUPOBATH
MOJTyYCHHBIE
MaTeMaTHUECKUE
PE3yabTATHI

1. I[eMOHchnpyeT SHAHUA MATEMATHIECCKUX METOA0B, IPUMEHACMBIX B
MECHEIXKMECHTE

3anannme S.
Haiitu B opunnanbabix ucrounukax (Hanpumep, B PBK) ungopmaruio o
CTOMMOCTH MHUHYTBI PEKJIaMbl Ha TEJIEBU3MOHHBIX KaHaJaX BO BPEMs
Tpancaauuu UM no ¢pyrbomy 3a nocneauue 5 aet. Ilpoananusuponarb
MOJTy4eHHBIE JaHHbIE. [[pOnIrocTpUpOBaTh MOTY4YEHHBIE PE3YIbTAThI
JIMarpaMMOu.

2. IlpuMeHsieT MaTeMaTHYeCKHEe METOAbI W MOJEJIH /Jisi 000CHOBaHUS
NPUHATHS YIPABJIEHYECKUX PelIeHHi.
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3aganue 6.
CrpyKTypHasi MaTpuIla TOProBiId TPEX CTPaH UMEET BUJ

0,3 0,2 0,5
A=/0,4 0,4 0,3
0,3 0,4 0,6

(aij - JI0JIsl TOPrOBOTO OIO/KETA, KOTOPYIO J-asi CTpaHa TPATUT Ha UMIIOPT

TOBApOB U3 1-0ii cTpanbl). OnpenaeTuTh BO3MOXKHbBIC OI0PKEThI CTPaH, IpU
KOTOPBIX TOPTOBJIA OyneT cOamaHCUpOBaHHOU (0e31eOUIIMTHON) TS KX I0H
U3 CTpaH.

3. CopaepxaTelbHO HMHTepPHpPeTHPYET Ppe3yJbTAaThbl, MOJYYeHHble TPHU
HCIO0JIb30BAHUN MATEeMaTHYeCKUX Mo/ieJIeil.

3amanue 7.
Kypc akuuu B 2020 roy cocTaBiis:
01.01.2020 142 py6. 01.05.2020 154 py6. 01.09.2020 166 py6.
01.02.2020 145 py6. 01.06.2020 155 py6. 01.10.2020 166 py6.
01.03.2020 147 py6.  01.07.2020 161 py6. 01.11.2020 169 py6.
01.04.2020 151 py6. 01.08.2020 165 py6. 01.12.2020 172 py6.

OnpenenuTh, KaKoi THI 3aBUCUMOCTH 00JIee TOYHO OTPEISIAET OBEACHUE
[IEHHOW OyMaru — JTMHCWHBIN W SKCTIOHCHIIUAIBHBIN, H, TPUMCHUB
COOTBETCTBYIOIIYIO (DYHKIIUIO, PACCYUTATH MPEAINOIaraeMblii Kypc Ha
01.03.2021

Ilpumepvl munoewvix 3ad0anuii

3aoaua 1. C nomoublo PUHAHCOBBIX (PYHKLIMMA ONPENETUTh, KAKUM JI0JKHO OBITh
HavyaJbHOE 3HaYEHHUE BKJIa/la MpU CIeAYIOMIMX ycaoBusaX: cpok Bkiana (Knep) — 3,5 rona,
Ooynymiee 3naduenue Bkiaaa (be) — 21 500 nomnapos, rogoBasi MpoIieHTHAs CTaBKa
(CraBka) — 10%. JlomoaHUTEIbHBIE BIOKCHUS U U3BATHS HE MPOU3BOAATCS. [IporieHThI
HAYHUCJISAIOTCS 10 oayroausim. OTBET 1aTh ¢ ABYMS 3HaKaMU MOCJIE 3aMsTOM.

3aoaua 2.I1nomane mepBoro Kpyra cocrasiseT 760, Tuiomnaas BTOPOro Kpyra COCTaBIIsET
20. C nomomipto uHCcTpymMeHTa [logbop mapamerpa ompenenuTh BO CKOJIBKO pa3 paauyc

IIEPBOI0 Kpyra OTJIMYAETCs OT Paguyca BTOPOTro

3adaua3.Haiitn nepByio npousBoaHyio ¢yHkumu Y =5X€* B touke x = -1,5. OtBer

MPEACTaBUTh B BUJIE ACCATUIHON ApoOu ¢ TouHOCTHIO 10 0.001.

3aoaua 4.J1ns pynkuun Yy = arctg(x + 2.5) —0.25x naiigure:

1) opnunaty Touku nepeceyenus rpaguka c ocbto Oy;

2) TOYKY JIOKaJbHOTO MUHUMYMa;
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3) JoKaNnbHBIA MUHUMYM;
4) TOUKY JJIOKaJIbHOT'O MaKCUMYyMa;
5) JoKaJbHBIA MaKCUMYM.

Bce oTBeTHI peicTaBUTh B BUAE NeCATUYHOM 1podu ¢ TouHocThio 10 0.001, Hanpumep,
1.234.

2500

— _rtnelL-
In(L +100)

3aoaua 5.13BecTHa nipesieNbHAS TPOU3BOAUTEIILHOCTD Tpyaa MP(L) =

00BEM Tpyno3atpat. Haittu 066€M ipou3BocTBa pu 00bEMe Tpyao3aTpat Lo=80. OTBeT

AaTb € TOYHOCTBIO JO ABYX 3HAKOB IIOCJIC 3aMsTOM.

3aoaua 6. Haiitu BTOpPYIO TIPOM3BOIHYIO (QYHKIIWHU Y = %/ X* —5X+6 B Touke x = -2.

OTBeT npeAcTaBUTh B BUJE ACCATUUHON ApoOH ¢ TouHOCTHIO 10 0.001.

3adaua 7. Bprauciute npenen QyHKIUU Iim—“4x+9_5

X— 4 &—2

.OTBeT 3anmuimTe B BUJEC

NeCATUYHOU JpoOu ¢ ToUHOCTHIO 110 0.001.

y 4 g2
3adaua 8. Haiitn HauGobIee M HanMeHbiee 3Hadenue Gynkman f(X) =X —5X"+7x-2

Ha oTpeske [-1;4].

3aoaua 9.Oupma pemuia B3aTh kpenut pazmepom 600 000 py06rieit, moramarbh KOTOPBINA
(OCHOBHOM A0JT U MPOLIEHTHI) HAMEPEHA PABHOMEPHBIMU IIATEXaMU B KOHLIE KaKJI0TO
Mecaa. OnpeaenuTb exKeMeCIYHbIE BBIIIATHI 10 KPEAUTY [l pa3HbIX MPOLIEHTHBIX
CTaBOK M CpOKOB mnoramenust kpeaurta (ot 5% a0 20% u ot 1 no 15 net, ucnons3ys
TaOJIMIly IOJICTAaHOBKM). B 0TBeTe yka3aTh pazMep miarexa 3a 4-blid roJl Ipu NPOLUEHTHOM

craBke 12%.

2 -1 3 0 1 5 -1 3 7 1

-3 0 4 1 0 -3 0 4 1 0
3a0auall. Jlaner marpumsr A=|-1 4 3 -3 1igp B={4 8 3 -2 1| Pemmrs

3 -1 -1 1 5 3 -1 -1 7 5

4 8 -4 3 6 4 8 -4 3 6

MaTpUYHOE ypaBHEHHE BX=A4.
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3aoaua 11. TlpenenbHble U3ACPKKU NPEANPUATHS BEIYUCISIOTCS IO hopmMyIie
MC(q) =95-39-0,7¢°, rae ( — 00bEM IPOU3BOICTBA, a (PUKCHUPOBAHHBIC U3ACPIKKH PABHBI
FC=28. Beruucnuth o01me u3aepKku npu oonéMe rmpon3BoacTa (o=4,1. OTBET nath ¢

TOYHOCTBIO 1O ABYX 3HAKOB IIOCJIC 3amsTOM.

3aoaua 12 .]JIns matpuiy

-8 -4 6 -3 4 1 -2 8 -2 7 10 4

-4 9 0 -8 00 3 3 11 0 -7 -5

8 -1 4 -1 0 -2 2 9 7 3 -10
A= u B=

9 -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 0 6 -11 10 -7 3 -9 -1

4yrCcIeHHO pemmnTh (B EXcel mmm B R) MaTpudyHOe ypaBHEHUE U IPOBEPUTH PE3YIIbTAT,
BBIIIOJIHUB YMHO>KEHHE MAaTPHULl UCXOTHOM 3a1a4u:

AX =B

3aoaua 13.HaiiTn BenieCTBEHHYIO U MHUMYIO YacCTH BBIPAKEHUS
(2 + 20)?
5+ 4i

3aoaua 14 1lpuBecT KBaIpaTUIHYIO POPMY K KAHOHUUYECKOMY BULY
f = X°+2y*+47°+6xy-4xz-8yz
3aoaua 15.]1aHbl 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)

BpruncinTh 3HaYEHNS BBIPAKECHUN:
1. 3d+5b
2. 2(d,b) p->5lpl-d

3. (@p)-b—(bp)-d—Iplp
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3aoaua 16.]1511 U3roTOBIEHUS JBYX BUIIOB MPOAYKIHU A U B ncnonb3yrores Tpu Buaa
ceipbs I, II, III. Pecypcel cbIpps, HOPMBI €ro pacxona Ha €AUHUIY NPOAYKLIUU U

noytydaeMasi IpuObLIb OT €AMHUIIBI IPOTYKIIMH 33/IaHbl B TaOJIUIIS

Coipbe Hopwmel pacxona Pecypchr
A B
| 1 7 50
I 3 5 50
11 3) 2 40
[TpubsLIH 40 20

OHpGI[CJII/ITI) ONTHMAJILHBIN I1JIaH BBIITYCKa IIPOAYKIHUHU H3 YCJIOBHUA MAKCHMHU3ALIUHN

MPUOBLIH.

Teopemuueckue 6onpocwl 011 NOO20MOEKU K 3a4émam

1. Tabmmuneli nporeccop MSExcel. Bsox nanHbpIx u (QopMyn B sSUYCHKH.
®opMarrpoBaHue. J(namna3oHsl STYEEK.

2. IlpocTple W CIIOXKHBIE TPOLEHTHL. BhIUUCIeHWE HAYUCICHUN 1O BKJIAJaM H
BBIIUIAT 10 KPEAUTAM, IIJIaH NOTalleHUs] KpeauTa.

3. Tumbr pmamwbix B R. IIporpammupoBanue mnepemeHHbix. Co3gaHue
MOJIb30BATENBCKUX (QYHKIIUM.

4, Yucnoseie (PyHKIMM U crmocoObl ux 3amanusg. CpoiicTBa dyHkmui. ['padux
GyHKUIHUU.

5. Ilpenen uucnoBoit nmocnegoBarenbHocTU. [Ipenen pyHkunu Ha 0ECKOHEYHOCTH
U B Touke. CBOWCTBA MPEICIIOB.

6. IlepBblil 1 BTOpOI 3aMevaTeNbHbINA TPEAETBI.

7. HenpepbiBHbIE (YHKIIUU U UX CBOMCTBA.

8. AcuMnrotsl rpaduka QyHKIHH.

9. Ilpoumsoanas u nuddepeHuran GyHKIUA OJHOW MEPEMEHHOU. DIAaCTUUHOCTh
GYHKIIMY U ee TPUMEHEHHE.

10. TIpousBonHbIie U nudPepeHIraibl BHICIIUX TOPSIKOB.

11. Mownotonnsie ¢ynkiuu. JlokampHbll 3KcTpemMyM (yHkiuu. lcciemoBanue
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(YHKIIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

12. Bemykuible (BoruyThie) ¢yHkiuu. Touku neperunda. MccnenoBanue GyHKINN
Ha BBIMYKJIOCTh U TOUKH Meperuoa.

13. Haubonpiiee u HanMeHbIIIEe 3HAYCHUS HETIPEPHIBHOU (DYHKITMHM HAa OTPE3KE.

14. Heomnpenenennbiii unTerpai. OCHOBHbIE METOJbl MHTETPUPOBAHUS: 3aMEHa
NEPEMEHHOW, UHTETPUPOBAHUE 10 YACTSM.

15. Omnpenenennsiii naTerpain. ®opmyna Hetotona - JleiiOHuIa u ee mpUMEHECHHE.
HecoOcTBeHHbIE HHTETpAIBI.

16. Matpunsl. Onepammu Hag Matpuramu. Panr matpuiisl. O6paTHast MaTpuiia.

17. Onpenenutens Matpullbl. CBOMCTBA U IPUMEHEHHUE ONPEACIIUTENEH.

18. CucteMbl TUHEHHBIX anredpanyecKkux ypaBHEHUHU. PemieHue cucreM JIMHEHHBIX
anredpandeckux ypaBHeHui Mmetonam Kpamepa, oOpaTHoil MaTpulibl 1 MmeTogoMm [ aycca.

19. MHOXECTBO PpEIICHU CHUCTEMbl JIMHEHHBIX aiareOpandyeckux ypaBHEHUHU.
OnHOpOIHBIE U HEOTHOPOJHBIE CHCTEMBI.

20. Apucdmerndyeckue BEKTOpbl W JUHEHHBIC OINEpaluu Hajg HUMH. BekxTopHoe
IpoCTpaHcTBO RN.

21. JIuHeiiHas 3aBUCHUMOCTH (HE3aBHCHUMOCTB) CHCTEMBI BEKTOpOB. basuc w
pa3MepHOCTh JIMHEHHOTro npocTpaHcTBa. KoopauHaTsl BeKTOpa B JaHHOM Oasuce.

22. CxansgpHoe Tpom3Be/icHHE BEKTOpoB B RN. J[IMHBI BEKTOPOB M Yroa MEXIy
HUMH B RN.

23. CoOCcTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI KBaAPATHBIX MATPHII.

24. 3agaun TUHEHHOTO MPOTPAMMUPOBAHMS B 9KOHOMUKE: MUHUMU3AIIHS PACXOIOB,

MaKCHUMH3alus HpI/I6BIJ'II/I " Jp.; TpaHCIIOpTHAA 3a/iava, 3aJa4a O Ha3HAYCHHAX.

8. IlepeyeHb OCHOBHOI M J0MOJTHUTEIbHON Y4eOHOI JIUTEpPaTypbl, HEOOXOAMMOM s
OCBOCHMS JUCHMILIUHBI

OcHoBHas JuTEpaTypa:

1. 3anmanaes, C.A. MaTemartuka Ha si3bike R: yueOnuk / C.A. 3anganaeB; OUHAHCOBBIM
yHuBepcureT npu [IpaBurensctee PO, [lenaprameHnT aHanusa JaHHBIX, TPUHSITUS

penieHuii 1 puHaHCOBBIX TexHOJorui. — Mocksa: [Ipomereit, 2018. — 324 c. —
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Tekcr : HenocpencTBeHHblid.-To xe: URL: Pexxum noctyna : 9bC:
YHuBepcuTeTckas On0IMOTeKa OHJIANH !
https://biblioclub.ru/index.php?page=book&i1d=494941 (nata ob6paiieHus:
17.05.2021). — ISBN 978-5-907003-59-0. — TekcT : 3JIeKTPOHHBIHA.

. Marematuka B Excel: yuebnuk mms ByzoB / O.A.bawk, /[I.B.bep3un,

A.B.3onotaprok [u ap.|; mox pex T. JI. ®omuueBoil. — Mocksa: «IIpomerein», 2019.

— 229 c. — TekcT : HenoCpPEACTBEHHbBIN

OuHo-3204HOE 00yUYeHHE:

1. 3anmanaes, C.A. MaTemaruka Ha si3bike R: yueOnuk / C.A. 3ananaes;
®uHaHCcOBBIM yHUBEpcUTET IIpH [IpaBurtenscree PO, [lemaprameHT aHanusa
JAHHBIX, IPUHITHUS PeIIeHUN U (PUHAHCOBBIX TEXHOJIOTHM. — MOCKBa:
[Ipomeren, 2018. — 324 c. — Tekct : HenocpeacTBeHHbIN.-T0o xe: URL: Pexnm
noctymna : ObC: YauBepcurerckas OuOInoTeKa OHJIAKH :
https://biblioclub.ru/index.php?page=book&i1d=494941 (nata obpaiieHus:
17.05.2021). — ISBN 978-5-907003-59-0. — TekcT : 3JIEeKTPOHHBIA.

2. Metoabl ONTUMANIBHBIX PEUICHUN B SKOHOMUKE U (huHaHcax. [IpakTukym:
yuebHoe nocobue / M.A. Anexkcannpona [u ap.]; mox pea. B.M. I'onuapenko,
B.1O. ITonoBa. - MockBa: Knopyc, 2016. — TekcT : HemocpeacTBeHHbIN. — To
xe. - OBC BOOK.ru. - URL: https://www.book.ru/book/919200 (nara

obpamenust: 17.05.2021). - TekcT : 27I€KTPOHHBIH.

JlonmosiHUTEILHAS JIUTEpaTypa:

1.

MeToabpl ONTUMAIBHBIX pEelIeHU B SKOHOMUKE U (PpuHaHcax. [IpakTukym: yueOHOe
nocobue / U.A. Anexcanaposa [u ap.]; mox pea. B.M. 'onuapenko, B.O. Ilonoga.
- Mocksa: Knopyc, 2016. — Teker : HenocpenctBeHHslid. — To xe. - 9bC BOOK.ru.
- URL.: https://www.book.ru/book/919200 (mara obpamenus: 17.05.2021). - Tekcr

: DJICKTPOHHBIN.(0OUYHOE O0yUCHHE).
CononosaukoB A. C. MaremaTtuka B 3koHoMuKke. Y.1: JIuneliHnas anre6pa,
aHAMTHYECKas TEOMETPHS U JIMHEWHOE TPOrPaMMHUPOBaHKE: YUeOHUK IS CTY/I.

skoHoMud. criell. By30B / A.C.CononoBaukoB, B.A.bab6aiiiies, A.B.bpauos,
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9.

N.I".IIlannpa - Mockpa: @uHancsl u cratuctuka; MTHOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcrt : HEMOCPENICTBEHHBIN. - T0O *Ke. -

URL.:http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematicsl.pdf (nara

obpamenus: 17.05.2021). - TekcT : 31eKTPOHHBIH.

CononosankoB A. C. MaremaTtuka B dKOoHOMUKe. U.2: MaTteMaTn4eCcKuil aHaJIn3:
y4eOHUK JIJIs1 CTy[A. dkoHOMUY. crell. By30B / A.C.CononoBuukoB, B.A.babaiities,
A.B.bpaunos, N.I".Illanapa. - Mocksa: ®unaHcsl U cratuctuka; Mugpa-M, 2003,
2005, 2007, 2011. - 557 c. — TekcT : HenmocpeACTBEHHBIN.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf(mara

oOpamenusi: 17.05.2021). - TekcT : 3JIeKTPOHHBIM.

Ilepeyens  pecypcoB  HHGOPMALMOHHO-TEJIEKOMMYHHMKAIMOHHOM  CETH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHHUS TN CIIUILIHMHBI

1.

ok w

6.
7.
8.

9.

NudopmarmonHo-00pa3oBaTeIbHBIN MOpTaa OHHAHCOBOTO YHUBEPCUTETA TIPH
[TpaButenbcTBe Poccuiickont denepartuu http://portal.ufrf.ru/.

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

OnexTponHas oudnmoreka @unancororo yuusepcurera (Ob) http://elib.fa.ru/
DnekTpoHHO-0nommoreunas cuctema BOOK.RU http:// www.book.ru
DNeKTPOHHO-ONOIHOTe Has chcTeMa «Y HUBepcuTeTcKas oudmotexa OHJIAMH»
http://biblioclub.ru/

DeKTpOHHO-OMONMHMOTeYHass cucteMa Znanium http://www.znanium.com
DneKTpoHHO-OHGIHOTe Has crcTeMa n3aatensctsa «FOPAUT» https://urait.ru/
DneKkTpoHHO-0MOIMoTeUHas cucteMa n3aarenbctBa [Ipocnekt
http://ebs.prospekt.org/books

DeKTPOHHO-OMOIMOTeUHAas cucTeMa u3aarenbeTBa «Jlanb» https://e.lanbook.com/

10.Dnextponnas 6ubnnoreka M3narensckoro noma «I'peOEHHUKOBY

https://grebennikon.ru/

11. JlenoBas onnaitH-6nbanoreka AlpinaDigital http://lib.alpinadigital.ru/
12.Hayunas snektponHas 6ubnmnoteka eLibrary.ru http://elibrary.ru
13.HammonanwsHas 3eKTpoHHas 0ubnuoTeka http://H36.pd/

14.Pecypcbl nH(pOpMAIMOHHO-aHAIMTUYECKOTO areHTCTBA M0 (PMHAHCOBBIM PhIHKAM

Cbonds.ru https://cbonds.ru/

15.CITAPK https://spark-interfax.ru/
16.Academic Reference http://ar.cnki.net/ ACADREF
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://portal.ufrf.ru/

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

18.1Taker 6a3 mannbix komnannu EBSCO Publishing, kpynHeiimero arperatopa HayYHbIX
PECYpPCOB BEIyIIUX U3AaTEIbCTB MUpa http://search.ebscohost.com

19.9nexTpoHHbIe TPOAYKTHI U3naTenbcTBa Elsevier http://www.sciencedirect.com

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

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

22.PedepatuBHas 6a3a nanHbix o Marematuke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

24 Komnekuus HayuHbIX xypHainoB OxfordUniversityPress
https://academic.oup.com/journals/

25.ProQuest: bazagannbix Business Ebook Subscription naratdopmeEbook Central
https://search.proquest.com/

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

27.bazananapix RUSLANA kommnanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29.D5eKTpOHHAs KOJUICKIIMS KHUT U3aTebcTBa Springer: SpringereBooks
http://link.springer.com/

30.UnTepakTuBHasg puHaHCOBas HH(pOpMalMOHHAs cucTtemMa kommnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33.MaccoBBIHOTKPBIThIHOHIARH-Kypc/criennanu3anus «Microsoft Professional

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

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

34.MaccoBBIMOTKPBITHIHOHIAHH-KYpc/crienuanm3anus«ManmaHoe 00yueHNe U aHaTN3

nanabix» / MOTU u Aupekc. — https://www.coursera.org/specializations/machine-

learning-data-analysis

35.MaccoBBIMOTKPBITHIHOHIARH-Kypc/crienmanm3anus ‘Recommender Systems™/

University of Minnesota —https://www.coursera.org/specializations/recommender-
systems
36.MaccoBBIHOTKPBITHIHOHIANH-KYpc/criennanu3anus “MachinelLearning™/

StanfordUniversity -https://www.coursera.org/learn/machine-

learning/home/welcome

37.IIpodeccroHanbHBIN pECypc MO0 MAIIMHHOMY OOy4YEHHIO. -

https://stackoverflow.com

38.1IpodeccronanbHbIi pecypc Mo MalIMHHOMY OOYY€HHIO. -

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

39.Ilnatdopma st COpEBHOBAHUH 110 MAIIMHHOMY 00y4ueHuto —WwWw.kaggle.com

10. MeTozmquKne YKazanus OJist Oﬁy‘lalOIllI/IXCH IO OCBOCHHUIO JUCHHHUIIINHBI

MeTtonuueckre ykazaHus JUIsi  OOy4arolmIuxcsi MO OCBOCHHUIO JIUCUUILIUHBI
(KOMIUIEKC pEeKOMEHAAIMi W pPa3bsCHEHUH, MO3BOJISIONUN CTYJIEHTY ONTUMAaJIbHBIM
o0pa3oM oOpraHu3oBaTh MPOLIECC H3YUYECHHUS Y4yeOHOro Marepuaja JUCHUILIIMHBI)
MPEACTaBICHbl B  Y4eOHO-OPraHM3alMOHHOM  KOMIUIEKCe Uil  JUCHMILIHH
JenaprameHTa MaTeMaTUKHU, Pa3MEIICHHOM Ha cTpaHulle [lemaprameHTa MaTeMaTUKU
caiita ®MHAHCOBOTO YHUBEPCUTETA.

11. Ilepeyenbr MHPOPMALNMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NIPH OCYILIECTBJICHHH
o0pa3oBaTeJIbHOr0 MpoLecca Mo AMCUHMILIMHE, BKJIIYASA INepedyeHb Heo0X0AMMOro
NMPOrpaMMHOI0 o0ecrnevyeHuss 1 HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

11.1 KoMIuieKT JTUIEH3MOHHOTO ITPOTrPaMMHOTO 00eCIICUEHUSI:
Windows, MicrosoftOffice; Excel
Antuupyc ESETEndpointSecurity.
11.2 CoBpemeHHbIE TPOPECCHOHATIbHBIE 0a3bl JAHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIE

CHUCTCMBI.

Nudopmarnmonno-npaBosas cucrema «Koncynbrant [Lmtocy;
NudopmanmonHo-npaBoBas cucrema «l'apant»;
DnekTpoHHas sHImKIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cuctema komiuiekcHOro packpoitus nadopmanuu « CKPUHy -http://www.skrin.ru

11.3. CeptrduuupoBaHHble IPOrpaMMHBIE U alllapaTHBIE CPEJICTBA 3AIIUTHI MH(pOpMaUu
— HE IPELyCMOTPEHO

11.4.Microsoft Azure (Cortana Intelligence Suite)
11.5. LensKit (Tpebyetcs momuepkka Java)
11.6. Python/R

12. Onucanue MaTepuaAIbLHO-TEXHNYECKOH 0a3bl, HEOOXOAUMOM JJIf1 OCYLIECTBICHUSA
00pa3oBaTeJbHOIO MpoLecca Mo JMCHUINJINHE

1 OCBOGHUSI MMCIUIUIMHBI HEOOXOAMMO JH000€ BBIUUCIUTEIIBHOE CPEACTBO —
KOMIIBIOTEp, cMapTPoH miu IiaHmeT. [IpakTudeckue 3aHATHS JOJDKHBI IIPOBOJMTHCS B

KOMIIBIOTCPHBIX KJIaCCaX YHHUBCPCUTCTA.
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http://www.kaggle.com/
http://ru.wikipedia.org/wiki/Wiki

