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1. HaumeHoBaHue TUCHUIIINHBI

«udposas maTematrka Ha s3b1ke R 1 Excel».

2. [lepeyeHb IUIaHUPYEMBIX Pe3yJIbTATOB 0CBOeHHs 00pa30BaTeIbHOM MPOrPaMMbI
€ YKa3aHMeM MHIMKATOPOB MX JOCTHKEHUS U IUVIAHMPYEMbIX Pe3yJIbTATOB 00yUYeHUs

10 AMCIUILINHE

Hucnumiuna «lludposBas matematrika Ha s3pike R u EXcel» oGecmeunBaer
UHCTpYMeHTapuil opMupoBanus cineayomux komnerenuuii: YK-4, I[TKH-3

Kon HaumenoBanue HNuaukaropsbl Pe3yabTarsl 00yyeHus (3HaAHUSA,
KOMIETEeHI[UH KOMIeTEeHIHH MOCTHKEHH S yMeHHs U BJIaJIeHNs),
KOMIIeTEeHI[UH COOTHECEHHBIE C
KOMMETEHIIUSIMU/MHIUKATOPAMH
JMOCTHKeHUSI KOMIIeTeHI Ui
YK-4 CrocoOHOCTH 1. Ucnonb3yet 3Hamp OCHOBHBIC METO/IbI
UCIOJIb30BATh OCHOBHBIE METOJIbI U MOJTyYeHUsl, IPECTaBIICHUS,
MIPHUKITATHOC CpeICTBA MOJTYUYCHUS, XpaHEHUs U 00pabOTKHU TaHHBIX
POrpaMMHOE MIpe/ICTaBJICHHUS,
oOecrieyeHne Ipyu | XpaHEeHHs U 00padOTKU | Ymemb TPUMEHATH OCHOBHBIC
pelieHun JTAaHHBIX. METO/IbI MTOJIYUEHUs, IPEICTABICHHUS,
po(hecCuOHATIBHBI XpaHeHHs U 00pabOTKH TaHHBIX
X 3aj1ad.
2. leMoHCTpHpYET 3namsb npodeccuOHATbHbBIC TAKEThI
BIIQJICHUC MPHUKJIATHBIX TIPOTPaMM
npodeccuoHaNTbHBIMU
MaKkeTaMu NPUKJIATHBIX | YMemp UCTIONh30BaTh
MIPOrPaMM. pohecCuOHATbHBIC MTAKETHI
MIPUKJIAIHBIX TPOTPaMM
3. Beibupaer 3Hamb PUKIATHOE TIPOTPAMMHOE
Heo0xoIuMoe oOecrnieueHue
MIPUKJIAIHOE
MIPOTPaMMHOE Ymems Br10MpaTh HEOOXOAMMOE
obecrnievyeHue B npUKIagHOE oOecreueHre B
3aBUCHMOCTH OT 3aBHCHMOCTH OT PEIIaeMbIX 3aa4
pelaeMon 3a1ayu.
4. Ucnonb3yer 3namsb Ha3HAUCHUE TIPUKIIATHOTO
MIPUKJIATHOE MPOrPaMMHOTO O0eCTICUeHUS
MPOrpaMMHOE
obecrieyeHne s Ymemp vicnons30BaTh NPUKIIATHOE
pelIeHrs KOHKPETHBIX | MPOrpaMMHOE oOecTieueHne As
MIPUKJIAIHBIX 3a7a4. peIIeHNs KOHKPETHBIX MPUKJIIATHBIX
3a/a4
IKH-3 Cnoco6HOCTh 1. IIpoBomut cGop, | 3Hames MaTeMaTUYECKHE METO/IBI,
OCYIIIECTBIISATh 00paboTKy U | IPUMEHSIEMBIC B MCHEKMCHTE.
cOop, 00pabOTKy U | CTATUCTUYECKUI aHATN3
CTATUCTUYECKUM JaHHBIX JUIS  PELIeHUs Ymems vicnions3oBath
AHAITN3 JIAHHBIX, HHAHCOBO- MaTeMaTHYeCKHE METOIbI,
PUMEHSTH SKOHOMMYECKHUX 3aaay. | MPUMEHACMbIC B MEHEDKMCHTE.
MaTeMaTHIECKHE




METOIBI IS
perieHus
CTaHJIApTHBIX

X (DMHAHCOBO-
YKOHOMUYECKUX
3ajad,

MOJTy4YeHHbBIE
pe3yJIbTaThl

po(heCcCHOHATBLHBI

WUHTEPIIPETUPOBATH

2. dopmynupyet

3Hamp MaTeMaTUIEeCKIC METOAbI U

MaTeMaTUYECKUe MOJIETI i1 OOOCHOBAHUS IPUHSTUS
[MOCTAHOBKH YIPaBICHYCCKUX PEIICHUH.
¢uHaHCOBO-

SKOHOMHYECKUX 3a/ad, Ymemp ncnonb3oBath

TePeX 0T oT | MATEMaTHYECKUE METO/IBI M MOJIETH
3KOHOMITYECKIX JUTISE 0OOOCHOBAHMSI IIPUHATHS
IOCTAHOBOK 3ajad K | YHPABICHYECKHX pELIEHHUI.
MaTeMaTHYECKUM

MO/ICTISIM.

3. CUCTEeMHO MOAXOMUT | 3HAmMb METOIBI TTOJTYICHUS

K BBIOOPY | Pe3yJbTATOB IPH MCIIOIb30BAHHH
MaTeMaTUYECKUX MaTeMaTHYECKUX MOJIENIEMH.
METOJIOB u

MH(OPMALMOHHBIX Ymems nnrepnperuponatsb
TeXHOTOr M Jutst | PE3YJIBTAThI, HOMYYCHHBIC IPH
pelmIeHns  KOHKpeTHpIx | MCTIONB30BAHHI MaTEMATHUECKIX
(buHaHCOBO- MOJICIICH.

SKOHOMHYECKHX 3a/1a4 B

npodeccnoHaTEHOM

obnacTH.

4, Ananmsupyet | 3namp Moaenu GUHAHCOBO-
PE3YIIbTATHI SKOHOMHYECKMX 3aJa4 H JIeJIaTh Ha
HCCIIEIOBAHUS X OCHOBE KOJINYECTBEHHBIE U
MaTeMaTUYECKUX Ka4eCTBEHHBIE BBIBOJIBI.

Mojenae  (hMHAHCOBO-

SKOHOMMYECKUX 3ajau
U JemaeT  Ha o MX
OCHOBaHUU
KOJIMYECTBEHHBIE U
KAueCTBEHHbIE BBIBOJbBI
U PEKOMEHJALMU IO
MPUHATHIO (PUHAHCOBO-
9KOHOMMUYECKUX
penieHui.

Ymemsb vicionp3oBaTh MOACIH
@HH&HCOBO'BKOHOMH‘IGCKI/IX 3aJa4 1
J€J1aTh HAa UX OCHOBC
KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC
BBIBO/JbI.

3. MecTo IMCUMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

Hucuummuna «lludposas marematnka Ha si3bike R u Excel» otnocurcs k L{ukiy

MaTeMaTUKu U nH(popmaTuku HanpasieHus noarotoBku 38.03.01 «Oxkonomukay» (ais Bcex

00pa3oBaTeIbHBIX TPOTPAMM).

B nmpouecce wu3ydeHus AMCUMIUIMHBI

MMPOUCXOAUT OBJIAACHHUC OCHOBHBIMH

MaTEeMaTUYECKUMH MOHSATUAMH, HEOOXOIUMBIMU I (POPMUPOBAHMS TPOPECCUOHAIBHBIX

KOMHCTCHI_[I/Iﬁ BBIITYCKHHKA HAaITpaBJICHUA ((9KOHOMI/II(3», N OCBOCHHUC HHCTPYMCHTOB

pEeUICHUA MPUKIAAHBIX MATEMATHYCCKHUX 3aJad C HCIIOJIB30BAHUCM BbIYHCIUTCIBHBIX
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KOMITBIOTEPHBIX TEXHOJOrUi. IIpu 3TOM CTyAeHTHl NpPUOOPETAIOT OMNBIT MPUMEHEHUs
M3y4aeMbIX TEXHOJIOTMM B NPAKTUYECKUX 3a7adyaxX, CBSI3aHHBIX C CaMOCTOSTEIIbHBIM
IIOUCKOM, OOpaOOTKOW, aHaJM30M, OLEHKOH M HHTEprpeTanued MnpodeccuoHaIbHOM
uHpopMaInu 0 GYHKIIMOHUPOBAHUH PA3IMUYHBIX PHIHKOB M UHBIX IKOHOMHUYECKUX CUCTEM;
OCYLIECTBJIATh YYETHYIO, PACUECTHO-aHAIMUTHYECKYIO U KOHTPOJIBHYIO JEATEIBbHOCTh NpPHU
O00OCHOBaHMM W UCIOJHEHHM YIPABJICHYECKUX, a TakkKe (PMHAHCOBO-DKOHOMMUYECKUX

pelIeHNn HA MUKPOYPOBHE.

4. O0beM JUCUUILIMHBI (MOAYJIS1) B 32a4E€THBIX €IMHUIIAX U B AKAJIEMUYECKHX Yacax ¢
Bbl/IeJIeHHEM 00beMa ayJUTOPHON (JIEKIUN, CEMUHAPHI) U CAMOCTOSITE/IbHOIH PadoThI

00y4Jarmuxcs

Ounasn popma ooyuenusn, 2021 2.n. u m.o.

Buj yue6Hoii paGoThl o Bcero Cemectp 1 Cemectp 2
AUCIUTIIIMHE (B 3/e m yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTh /144 79 79
AUCHMILTUHBI
Konmaxkmmnasn paboma- 68 34 34
AyoumopHnbie 3anamus
Jlexyuu - - -
Cemunapul, npaxmuueckue 68 34 34
3ansamus
CamocrosiTejibHasi paboTa 76 38 38
Bl TeKVILIEIo KOHThOII KonTponbHbie KoHTponbHas KoHnTponbHas
JLTERYTH p paboThl pabora pabora
Brx mpomeskyrotHoi 3auér 3auér 3auér
aTTeCTaluu
Ouno-3aounan ghopma ooyuenus, 2021 2.n. u m.o.
Bua yueOHoii pa6boThI 10 Bcero Cemectp 1 Cemectp 2
AMCIMIIJIMHE (B 3/e m yacax) (B yacax) (B yacax)
O0mas Tpyr0eMKOCTh 47144 59 92
AUCUMITUHBI
Konmaxmnuaa padboma- 50 16 34
AyoumopHnuie 3anamus
Jlexyuu - - -
Cemunapul, npakmuueckue 50 16 34
3ansamus
CamocrosiTesbHast padora 94 36 58
BIL TEKVILErO KOHTPOS KoHTponbHbIE Kontponbnas Kontponbhas
ALTeRYT P paboThI pabota pabota
Bu npomexcyrounoli 3auét 3auér 3auér
aTTecTalluu




5. Coaep:xxaHue AUCHUIUIMHBI, CTPYKTYPHPOBAaHHOEe MO TemMaM (pa3aejam)
AMCHHUIUIMHBI ¢ YKA3aHUEM X 00beMOB (B aKaJleMUYeCKHUX Yacax) U BUOB YU4eOHbIX
3aHATUN

5.1. Conep:kanue TUCUUIIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnuunsenii npoueccop MS Excel; monsrus kHuru, aucra, saeiiku B MS Excel;
aapecanus ¥ GopMaTHPOBAHUE SUEEK; MAHUITYJISIITUU C TUANa30HAMU STUEEK; TUTTBI JAHHBIX,
BBOJI IaHHBIX U OPMYJI B SUEUKH; TTOJI00p MapamMeTpa, OpraHu3alus CChIJIOK.

Berpoennsie ¢ynkimun MS Excel u ux nmpumenenue. DnemMeHTapHbIE ()YHKIIUU.
Jlornueckue ¢pynkunn. @ynkuuu nporrHosuposanus (POCT, TEHAEHIA). ®Oyukiuu
MOMCKa JaHHBIX B HeKoTopoM auanazone ([IPOCMOTP, BIIP, I'TIP).

[IpocTeie u cioxubie mporeHTh. @unancoBwie pynkuuu. (I1C, BC, ITJIT, CTABKA,
KIIEP), BbrunciieHre HAYMCICHUM IO BKJIaJaM U BBIIUIAT 10 KPEAUTaM, TUIaH MOTalieHus
KpEeInTa.

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 OMOIMoTeK R; ThMbl 1aHHBIX B R U nmporpaMmmupoBaHue MepeMeHHbIX; Oa30BbIe
Marematuueckue GyHKIMM B R; co3gaHue monb3oBaTeIbCKUX QyHKIuA B R u
MOAKIIIOUCHUE TMOJIb30BATEILCKUX OUOIMOTEK; JOTMUECKHE KOHCTPYKIIMM M YCJIOBHBIC
oneparopsl B R; cmiocoOb! uTeHus/3amucu B R qaHHBIX pa3nuyuHbIX popMaToB.

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

YucnoBbie GyHKIIMU UX CBOMCTBA U CrIOcoObI 3aanus. ['paduk Gyukiuu. CroxHas
u oOparHas (QyHkiuu. XapaKTepUCTUKH (PYHKIMI: YETHOCTh M  HEYETHOCTb,
MEepUOANYHOCTH, MOHOTOHHOCTh, OTPAHUYEHHOCT.

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

[Ipenen uncnoBoi nocnenoBatenbHoCcTU. [Ipenen dyHkuy Ha GECKOHEYHOCTH U B
touke. OHOCTOPOHHUE TIpeieibl. beCKOHEYHO Malible B O€CKOHEYHO 0O0JIbIlne (DYHKIUH.
IIepBbIil 1 BTOPOY 3aMevaTEIbHbIE PEAEIIBI.

HenpepoiBHOCTh QyHKIIMU B Touke. Touku pa3pbiBa pyHKuuu. CBONCTBA (PyHKIUH,
7



HETPEPHIBHBIX HA OTPE3KE. AcumnToThl rpaduka GyHKITUH.
Tema 5. Bvoiuucnenue npouszeoonoiu goynkyuu ¢ mouke ¢ R, MS Excel

[IpousBogHas u auddepeHiman (GyHKIUU OJHON MEPEMEHHON. DIACTUYHOCTD
byHKIMK U ee mpuMeHeHue. [Ipon3BoIHBIE BRICIIIUX TIOPSIKOB.

JloxanbHplli 3KCTpeMyM (yHKIMH. Bpimykible (BorHyTbie) (QyHKOMH. Touku
neperuba. OOmas cxema ucciaeaoBanus PyHKIMU U TOCTpoeHus ee rpaduka. Hanbonbiee
Y HauMEHBIIIee 3HAYCHUS HEMIPEPHIBHON (DYHKIIUHA HA OTPE3Ke.

Tema 6. Yucnennoe Haxoxcoenue onpeoeleHHOZ0 U HecodcmeeHHo2o unmezpana 6 R,
Excel
Heomnpenenennpii unterpan. OnpeneneHHbld uHTerpan. ®opmyna Herorona -

Jleitonuiia. HecoOCTBEHHBIE HHTETPAJIBI.

Tema 1. Onepayuu ¢ KOMNIEKCHBIMU YUCTAMU U PeuieHUe a12e0pauieckKux ypagHeHuil

Kowmmnekcuble uyucna. Pemenuwe anreOpanueckux ypaBHeHUW. Brruucienue
apu(pMETUYECKUX BHIPAKEHUM.
Tema 8. Ocnosvl pazpabomku RPUIOHCEHUTL 8 UHCMPYMEeHmMaIbHOU cpede VBA

OcHoBsl s13b1ka Visual Basic for Application. Coznanue dpynkiuii. [Tonstie o0bekTa.
OcHoBuble 00bekThI MS Excel. Makpocsl: Ha3HaueHHE, CO3JJaHUE M PEIAKTUPOBAHHE.
Pa3zpaboTka 1mosibp30BaTeNbCKUX JUATIOTOBBIX OKOH.
Tema 9. Onepayuu ¢ mampuuamu ¢ R, Excel

ApudmMernueckre BEKTOPbl W JIMHEWHbBIE Olepaluu HaJl HuUMU. BektopHoe
npoctpancTBo R". JInHeliHas 3aBUCUMOCTH (HE3aBUCUMOCTh) CHCTEMBI BEKTOPOB. baszuc u
pPa3MEpHOCTh 7 BEKTOPHOrO MpocTpaHcTBa. KoopauHaTel BeKTOpa B JaHHOM Oasmce.
CkansipHoe npousBeneHre BekTopoB B R". [[nuHBI BEeKTOpPOB M yros mexay Humu B R".
Onepanuu Hag matpuuamu. Panr matpunel. OOpaTHas maTpuia. PelieHne mMaTpuyHBIX
ypaBHeHUH Bujga AX=B.

Onpenenuten U ux cBoiicTBa. I[lpuMeHnenue onpenenuteneit: 1) xkputepuid He
BBIPOXKICHHOCTH KBaJIpaTHOM MaTPHIIbI; 2) HAXOXKICHUE paHTa MAaTPUIbl;, 3) HaX0XKJICHUE

00paTHOW MaTPHIIBI.



Tema 10. Pewenue cucmemul nuneiinvix ypagnenuii ¢ R, Excel

Pemenue cucreM nWHEHWHBIX anreOpanyeckux ypaBHeHUH Meromam Kpamepa,

oOpaTHoO MaTpullel 1 MeTogoM ["aycca

CoOcTBEeHHbIE 3HAUEHHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHIL.

Tema 11. Pewenue npuxknaouvix Ikonomuueckux 3aoay 6 R, Excel

HaXO}KILGHI/IC 9JJAaCTUYIHOCTHU U APYIrUX IPCACIbHBIX BCIIMYMH B MHUKPO3KOHOMUKC,

3aJa4un JIMHEHHOTO nporpaMmMupoOBaHrsd B 3KOHOMHUKE. MHHHMMHU3ALUA PACXOId0B,

MaKCHUMU3al i HpI/I6BIJ'II/I H Jp.; TPAHCIIOPTHAA 3a/la4a, 3a1a4a O Ha3HAYCHHAX.

5.2. Y4eOHO — TEeMATHYECKHUH MJIAH

Ounas popma 0oyuenusn / Ouno-3aounasn gpopma odyuenusn

TpyaoemMkocTh B yacax
AyautopHasi pabora
HaumeHoBaHue CeMmuna Camoc Dopmbi
Ne 3aHsATHA B TeKy1Iero
TeM (pa3aesioB) 061 pHI, TOATEJI
/a Bcero Jlexn WHTEPAKTH KOHTPOJIA
JUCHMILINHBI as, B IPAKTH bHAasA
15071 BHBIX yCneBaeMoCTH
T.4.. YECKHUE pabora
hopmax
3aHATUSA

1 Eiﬁé‘le‘me B MS| o | ama | - 14/11 14/11 16/19

2 g‘;ﬁﬁ‘gﬁ)ﬂe BR W) 48 | g6 i 8/6 8/6 10/12
ITocTpoenue

3 g;qu;‘;’;‘fB Roms| 8 411 - 411 411 47
Excel
Brruucienne Ay/IUTOpHbIE

CaMOCTOSATCIIBHBIC

4 | mpexena GyHKIHA 4 2/1 - 2/1 2/1 2/3 paGoTer, YacTe 8
B R’ MS EXCGI peIHGHI/II/I 3a1a4 Ha
Beruucnenue MPaKTUIECKUX
OPOU3BOIHON 3aHATHAX.

5 (bl;HKHHHBTOqu 12 | e - 6/3 6/3 69 | Coseconganus o
R, MS Excel FIOMALITHHM
YuciieHHOe AN
HaXO0XKICHUE

6 I‘;g?gggﬁ;;flfgfo T 16 8/6 - 8/6 8/6 8/10
nHTerpasia B R,

Excel
Omneparuun c

7 KOMILIEKCHBIMA 4 2/2 - 2/2 2/2 2/2

qucjiamMu %1




pelieHue
anreOpanvdecKux
YpaBHEHU.
OcHOBBI
pa3paboTKu

8 | mpuioxxeHui B 8 4/2 - 4/2 4/2 4/6
MHCTPYMEHTAJIBHO
i cpene VBA
Onepanuu C
9 | marpunamu B R, | 18 8/8 - 8/8 8/8 10/10
Excel

Pemenue cucremsl
10 | THHEHERY 14 | 65 - 6/5 6/5 8/9
ypaBHeHui B R,
Excel.

Pemenue
MIPUKIAIHBIX
IKOHOMHYECKUX
3aga4 B R, Excel

11 12 6/5 - 6/5 6/5 6/7

B memom mo g0 legmo | - | 68750 68/50 | 76/94 | omTPOIBHEIC
JTUCITUILTAHE paboTHI

h)
Hroro B % 100%

5.3. Conep:kaHue ceMMHAPOB, NPAKTHYECKUX 3AHATHH

Ounan popma odyuenusn

HaumeHnoBanue Tem IlepeueHs BONPOCOB /ISl 00CY KAEHUS ®opMbI NpOBeEIeHUS
(pa3aes1oB) AUCHMILIMHBI HA CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHI
3aHATHAX, PpEKOMEH/1yeMble
HCTOYHHUKH M3 pa3nenos 8,9
(Yxa3bIBaeTcsl pa3aes U NOPSAKOBBIH
HOMep HCTOYHHUKA)
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1. Beenenue 8 MS Excel

BBenenne B Excel, BBox pgaHHbIX H
(dhopMyI B siueiiku pabouero imcra
OpraHu3anusi CCBUIOK. JEMEHTapHBIC
¢ynkuuu. Berpoennsie QyHkimm MS
Excel u ux npumenenue. Jlornueckue
¢byakuu. OyHKIUKA TPOTHO3UPOBAHUS.
(Excel).

OyHKIHS TTOUCKA JAHHBIX B HEKOTOPOM
muanazone ([TPOCMOTP, BIIP, TI'TIP)
[Ipocteie ®  CIIOKHBIE  TIPOIEHTHI.
®dunancoseie ¢pynkiuu. (I1C, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBomHble  TaONMIBI,  KOHCOJHIAIMS,
¢bubTp, paciIipeHHbII ¢bmibTp,
¢bynxkuuu BJI. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
Oyukuuu nporuozuposanus. (MS Excel).
OyHKIMSI TIOUCKA JTaHHBIX B HEKOTOPOM
nuanazone ([IPOCMOTP, BIIP, TITIP)
(MS Excel).

®duHaHCOBbIE byHKINN (OCIUIT,
I[MPIUIT, OBIAOXO/J, OBLIIJIAT).
(MS Excel). [lnan noramieHust KpenuTa.
Pexomenoyemvie ucmounuxu:[8.2, 8.4.,

8.5]

Pemmenne 3a71a4 B
WHTEPAKTUBHOW  Qopme,
IpoBepKa

CaMOCTOSITENIbHON paboThI
u pazbop OmHMO0K,
BBIIIOJTHEHUE ayJUTOPHOIO
3a/laHus

2.Bgeaenue B R u Rstudio

Vcranoska R wm RStudio; omnmcanue
KOHCOJILHOTO wuHTepdeiica; 3arpyska u
akTHBanMs Oubmnorek R; 0a3oBbIE
MatemaTtrueckue GpyHkuuu B R.
Coznanue 1moJsib30BaTeabCKuX (QYHKIUHN B
R u mnoaxnrodeHune MOIb30BATENbCKUX
OMOIMOTEK.

Pexomenoyemvie ucmounuxu. [8.1]

Tunel nansaeix B R. 3aianne BEKTOpoB
(RStudio).

YcnoBHBIE  OMEpaToOpbI
nukia B R (RStudio).
Pexomenoyemvie ucmounuxu:[8.1, 8.4.,

8.5]

U OllepaTopbl

Pemenue 3a1a4 B
UHTEpaKTUBHOH  (opme,
pOBEpKa

CaMOCTOSITeNIbHON PaboThI
u pazbop omHuOoK,
BBITIOJTHEHHE ayJUTOPHOTO
3a/IaHus

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

[Toctpoenue rpadukoB ¢pyHkiuii B R, MS
Excel. IlpubnuxeHHOE  BBIYHCICHUE
MOBEACHUS (QYHKIMM BOJNM3M  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOSHNE HAKIOHHBIX acHMITOT B R,
MS Excel

Pexomendyemvre ucmounuxu:[8.1, 8.2]

Pemenue 3a1a4 B
UHTEpaKTUBHOH  (opme,
MIpOBEpKa

CaMOCTOSITENNbHON pPaboThI
u pazbop OmHMOOK,
BBITIOTHEHUE ayJUTOPHOTO
3aJaHHs
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4 Brryucnenue npezaena
¢ynkuuu B R, MS Excel.

Brruucnenue npegena ¢pyakuun B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3agau B
WHTEPAaKTHUBHOU (hopMme,
pOBEpKa
CaMOCTOSITENIHON PabOTHI
1 pa3dop omuodoK,
BBITTOJIHEHUE ayTUTOPHOTO
3aJaHMsI

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

[Tpubnmxennoe BBIYHCIICHHE
MIPOU3BOTIHON (PYHKITUH B 3aJJAHHOM TOYKE
B R, MS Excel.

MOHOTOHHOCTh W TIOMCK JIOKQJIbHBIX
skcTpemyMoB ¢yakiuu B R, MS Excel
YuciaeHHOE WCCIIeIOBAHNE BBITYKIOCTH
(yHKIIMU 1 TIOUCK ee ToueK rneperuda B R,
MS Excel.

[lonmHoe  4mcieHHOE
¢bynakuu B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1, 8.2,
8.4.,8.5]

HUCCICIOBAHUC

Pemenue 3agau B
UHTEPaKTHBHOH (opme,
poBepKa
CaMOCTOSITEIIbHOU PaOOTHI
1 pazdop ommooK,
BBITTOJIHEHHUE ayJUTOPHOTO
3aJaHMsI

6.UucieHHOEe HAXO0XICHUE

YucaeHHOE HaXOXKICHHE OIpeaAcICHHOIO

Pemenue 3amay B

OIIPEICIICHHOTO U | ¥ HeCOOCTBEHHOT0 MHTETpajia B MS UHTEPaKTHUBHOH (opme,

HecoOcTBeHHOro mHTerpana | Excel pOBEpKa

B R, MS Excel Pexomenoyemvie ucmounuxu:[ 8.2, 8.4., CaMOCTOSTEIIbHON paboThI

8.5] ¥ pa30op OMMOOK,

BBITIOJIHEHHUE ayJJUTOPHOTO
3aJaHHsI

7. Onepanuu ¢ | Komruiekcueie uncna. Perenue PaGora ¢ yueOHoii

KOMIUIEKCHBIMH YHUCJIAMH U | alNreOpanyecKuX ypaBHEHUH. aureparypoil. Pemenue

pemieHre  anreOpandveckux | BorumcieHne apupmMeTndecKux THUIOBBIX 331a4. Pa3oop

YpaBHEHHIA. BeIpaxkeHuit (B R, MS Excel). BOTIPOCOB TI0 TEME

Pexomenoyemvie ucmounuxu:[8.1, 8.2,

8.4., 8.5]

3aHATUS. BeITosIHEHIE
OMAIITHUX 3aJaHNI K
KaXJIOMY 3aHSATHIO.

8. OcHOBBI  pa3paboTKu
MIPUIIOKEHUN B
MHCTPYMEHTAIBHOW  Ccpele

VBA

Coznanue makpocos u pynkuuii B VBA.
(Excel).

Coznanue popmbl Ha IpUMeEpe
skoHOMHUYeckoi 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu. [8.2]

Pabota c yuebHoI
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATHS. BeIonHeHne
JIOMAIIHUX 3aIaHUH K
Ka)XJIOMY 3aHATHIO.

9. Omepanuu ¢ MaTpuIaMH B
R, MS Excel

Anrebpa MaTpull, UMIOPT, SKCIOPT
manueiX U3 R 8 MS Excel.

CoOcTBeHHBIE 3HAYEHNS U COOCTBESHHBIE
BEeKTOpPHI MaTpull. KBagparuunsie hopMbl
(R).

BexTops! u aelictBus Hag Humu (B R, MS
Excel).

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

Pabota c yuebHoi
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHA. BeImoaHenue
JOMAaIIHHUX 3aJaHui K
Ka)XJIOMY 3aHATHIO.
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10. Pemenue  cucremsl
JIMHEWHBIX YpaBHEHUU B R,

MS Excel.

Pemenne MaTpuuHbIX ypaBHEHHI
(MeTomom oOpatHoii MaTpuilsl, Kpamepa,
l'aycca (B R, MS Excel). Oxonomuko-
MaTeMaTH4ecKasi MOZIeIb
MEXOTpacieBoro 6amanca (MOJENb
«3atpatsl-Beintyck»). Marpuunoe
ypasuenue (B R, MS Excel).
I'paduueckuit MmeTo1 peleHus 3aaad
JMHEeWHoro nporpammupoBanus (B R, MS
Excel).

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

Pabota c yuebHOI
aureparypoi. Pemenue
TUTOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUsA. BeinonHeHue
JIOMaIIHUX 3aJlaHUM K
KQKJIOMY 3aHATHUIO.

11.Pemienue  mpUKIaAHBIX
SKOHOMMYECKHUX 3ama4d B R,
MS Excel

JInneliHOE IpOrpaMMHUPOBAaHUE
(CuMrutekc-MeTo I, 3a/1a4a 0
MPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a U1
3agaua o HazHaueHusx) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

PaGora ¢ yueOHoit
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelonHeHne
JIOMAIIHUX 3a1aHUH K
KaXJI0OMY 3aHSITHIO.

Ouno-3aounasn gpopma odyuenusn

HaumeHoBaHue TeM

IlepeyeHb BONPOCOB il 00CYKAEeHUS

®opMbI IPOBeIeHUA

(pa3nesioB) M CHUIIAHBI HA CEMMHAPCKUX, MPAKTHYECKUX 3aHATHH
3aHATHSAX, PpEKOMEHIyeMble
HCTOYHHMKHU U3 pa3ieioB 8,9
(yxka3biBaeTcsi pa3jies U NOpsAAKOBbII
HOMep HCTOYHHUKA)
1.BBenenne 8 MS Excel Beenenne B Excel, BBom pmanuoix u | Pemrenue 3a1a4 B
(dhopMyI B siueiiku pabouero iucra UHTEpaKTUBHOH  (opme,
Opranuzanus CChUIOK. JIEMEHTapHbIE | IPOBEpKa

¢ynkuuu. Berpoennsle QyHkimn MS
Excel u ux npumenenue. Jlornueckue
¢ynkuun. OyHKIUM NPOrHO3UPOBAHMSL.
(Excel).

@DyHKIUSA TOUCKA JaHHBIX B HEKOTOPOM
nuanazone ([TPOCMOTP, BIIP, TITIP)
IIpoctble M CJHOXHBIE  NPOLIEHTHI.
®unancoseie ¢pynkiuu. (I1IC, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu. [8.2.]
®ynkuun npornozuposanus. (MS Excel).
OyHKIUS TIOUCKA JAHHBIX B HEKOTOPOM
nuanazone ([IPOCMOTP, BIIP, I'TIP)

(MS  Excel). ®unancoBble ¢QyHKIIU
(OCIUIT, IIPIUIT, OBHIAOXOU,
OBUIIUJIAT). (MS  Excel). [Ilnan

MOTAIICHUS KPEINTA.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

CaMOCTOSITENNbHON PaboThI
u pazbop omHuOoK,
BBITIOJTHEHHE ayAUTOPHOTO
3aJaHHsI
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8.5]

2.Beenenue B R 1 RStudio

VcranoBka R wm RStudio; omnmcanue
KOHCOJIBHOTO HHTepdeiica; 3arpy3ka u
akThBanMsa OuoOmmorek R; 0a3oBnle
Marematnuyeckue GpyHknuu B R. Co3nanue
MOJb30BaTeNbCKNX (yHKIMA B R m
MOJIKITIOYCHUE M0JIb30BATEIHCKUX
Ooubmmorex

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nansbix B R. 3a1anue BeKTOpoB
(RStudio). YcioBHBIE OnIEpaTOphI U
orneparopsl 1ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,
8.5]

Pemenue 3aj7a4 B
UHTEPAKTHBHON  Qopme,
MIpOBEpKa

CaMOCTOSITENILHOU pabOThI
u pa3bop OIHMOOK,
BBINTOJIHEHHE ayIUTOPHOTO
3a/1aHus

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

[TocTpoenue rpadukos ¢pyHkumii B R, MS
Excel. [IpubmmxeHHOE  BBIYHCICHUEC
noBefieHUs (QYHKIUM BONM3H  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MIOCTPOCHHE HAKJIOHHBIX aCHUMMTOT B R,
MS Excel.

Boruncnenue npenena ¢pynkuuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu. [8.1., 8.2.]

Pemmenue 3a1a4 B
WHTEPAKTUBHOW  (opme,
IpOBEpKa

CaMOCTOSITENIbHON paboThI
u pazbop OmMO0K,
BBIINIOJIHEHUE ayAUTOPHOIO
3a/1aHus

4 BpraucieHue npeaena
¢byukuu B R, MS Excel

Breruncnenue npenena ¢pyakinuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3a1a4 B
UHTEPAKTHBHON  Qopme,
poBEpKa

CaMOCTOSITEIILHOU pabOThI
u pa3bop OIHMOOK,
BBINIOJIHEHHE ayJIUTOPHOTO
3aJaHsI

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

[Tpubnmxennoe BBIYMCIICHUE
MIPOU3BOIHOM (PYHKIIMH B 3a/1aHHOM TOUKE
B R, MS Excel. MOHOTOHHOCTb U TOHCK
JIOKAJTBHBIX AKCTPEMYyMOB (pyHKIUU B R,
MS Excel UYwucnennoe wuccienoBaHue
BBITTYKJIOCTH (DYHKITUU U TIOUCK €€ TOYEK
nepern6ba B R, MS Excel. Ilonnoe
YHCIIEHHOE HccieloBaHne QYHKIMH B R,
MS Excel
Pexomenoyemvie
8.2.,8.4.,8.5]

[8.1,

UCMOYHUKU.

Pemenue 3anau B
WHTEpPaKTUBHOU popme,
poBepKa
CaMOCTOSITENIbHOM pabOThI
U pa3bop omuooK,
BEITIOJTHEHHUE ayIUTOPHOTO
3a/laHus

6.YuciieHHOE HaXO0XJIEHUE

YucaeHHOE HaXOXKICHHUE OMpeaAcICHHOIO

Pemenue 3amay B

ONpEeIETICHHOTO U | ¥ HECOOCTBEHHOTO MHTEerpana B MS UHTEPaKTUBHOU opMme,

HecoOcTBeHHOro mHTerpaia | Excel MpOBEpKa

B R, MS Excel Pexomenodyemvie ucmounuxu: [8.2.,8.4., CaMOCTOSITENTLHOUN pabOTHI

8.5] 1 pa30o0p OMmooK,

BBITIOJIHEHUE ayJUTOPHOTO
3aTaHUS

7.0nepanuu ¢ | KommniekcHrie uncia. Pemenue PaGora ¢ yueOHoit

KOMIUIEKCHBIMH YHUCJIAMH U | alreOpandecKnX ypaBHEHUH. auteparypoil. Pemenue

pemienne anreOpanueckux | Beraucienne apupmMeTHuIecKux TUTIOBBIX 3a1a4. Pa3zoop

YPaBHEHUM. BbIpakeHNI. COOCTBEHHBIE 3HAYECHUS U BOIIPOCOB I10 TEME
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COOCTBEHHBIE BEKTOPBI MaTPHIL.
Ksanparuunsie ¢popmsl (R). Bekropsr u
neiicteus Hag HuMu (B R, MS Excel).

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

3aHATUs. BrimoinHenue
JOMAaIITHUX 3aJIaHUuN K
KaKJIOMY 3aHSTHIO.

8.0cHOBBI pa3paboTku
MPUIIOKEHUM B
MHCTPYMEHTAJIIBHOW  cpele
VBA

Co3znanue makpocoB u pynkmmii B VBA.
(Excel).

Co3nanue GpopMbl Ha IpUMEpe
sKOHOMHUECKOM 3agaun B VBA (Excel).
Pexomenoyemvie ucmounuxu.: [8.2]

Pa6ora ¢ yueOHoit
auteparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIPOCOB I10 TEME
3aHATHS. BelonHenne
JIOMAaITHUX 3aJIaHuH K
Ka)XJIOMY 3aHATHIO.

9.0mnepauuu ¢ MaTpuliaMu B
R, MS Excel

Anredpa MaTpHIl, KIMIIOPT, SKCIIOPT
nanaeiX U3 R 8 MS Excel.

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

Pabota c yueOHOM
aureparypoii. Pemenue
TUTOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATUsA. BelnonHeHue
JIOMaIIHUX 3aJlaHUM K
KOKJIOMY 3aHSTHIO.

10.Pemenue CUCTEMbI
JIMHEMHBIX ypaBHEHUU B R,
MS Excel.

Pemrenne MaTpuyHbIX ypaBHEHUI
(MeTooMm oOpatHoi MaTpulsl, Kpamepa,
I'aycca (B R, MS Excel). DxoHoMuKo-
MaTeMaTH4eCcKas MOJIEIb
MeXoTpaciieBoro 0aiganca (MoJenb
«3arpatbl-Beimyck»).

Marpuunoe ypaBuenue (B R, MS Excel).
JluneriHoe MpOrpaMMHUPOBAHUE
(Cummiekc-meTo, 3ajaya 0
IIPOU3BOJICTBE, TPAHCIIOPTHAs 3ajadya Hu
3amaya o HasHaueHusix) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]

Pabota c yuebHoi
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelnonHenne
JIOMAIIHUX 3aIaHUH K
KaXJ0MY 3aHSTHIO.

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

JInneliHOEe MpOrpaMMHUpPOBAaHHE
(Cumruiekc-MeTon, 3a1a4a o
MPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a 1
3a7a4a o HasHauyeHusnx) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota c yuebHoI
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelonHeHne
JIOMAIIHUX 3aIaHUH K
Ka)KJIOMY 3aHSATHIO.

6. IlepeyeHb yueOHO-METOAMYECKOT0 oO0ecredeHHs IS CAMOCTOSITEJIbHON PadoThl

oﬁyqalonmxcn o TMCIMIIINHE

6.1. HepequL BOIIPOCOB, OTBOAUMBIX HA CAMOCTOATECIBbHOC OCBOCHUEC NUCHUILJIUMHDBI,

(¢opmMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOUH PA0OTHI
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HaunmeHoBaHHe TeM
(pa3aesi0B) IMCUMILIUHBI

IlepeueHb BOIpocoB,
OTBOJAUMBIX Ha
CaMOCTOSITeIbHOE OCBOEHHUE

®opMbI BHEAYTUTOPHOM
CaMOCTOSITEIbHOM padoThI

Beenenue B MS Excel

Jlornueckue byHKIHN.
DyHKIIUN MIPOTHO3UPOBAHUS
(POCT, TEHAEHLIA).
Brruncinenne HayuclIEeHUH 110
BKJIaJaM H  BHIIIAT 110
KpeauTaM, TUTaH IIOTalllCHUs
KpeauTa.

— Pemenne 3amau B MS Excel;

— paboTa ¢ TEKCTOM JISKIIH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS,

— U3y4YEeHUE PEKOMEH/IOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHSITHUSIM;

- BBITMIOJIHEHHUE JIOMAITHUX 3a/1aHUH;

- BBIIIOJTHEHUE 3aaHUH

KOHTPOJILHOH pabOThI

Beenenue B R 1 RStudio

Tune! naHdeIX B R n
MIPOrpaMMHUPOBAHKE TTEPEMECHHBIX,
JIOTUYECKUE KOHCTPYKIIMH U
YCIIOBHBIC OIepaTopsl B R;
crmocoObl uTeHus/3anucu B R
JTAHHBIX Pa3IUYHBIX (DOPMATOB.

— Pemenue 3amau B R;

— paboTa ¢ TEeKCTOM JICKIIMH, pa3dop
BOIIPOCOB I10 TEME 3aHSITHUS;

— U3YYECHHE PEKOMEHIOBAaHHBIX K
3aHATUIO TUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJIrOTOBKA K CEMUHAPCKHUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHYE 3aJaHuU

KOHTPOJILHON pabOThI

[TocTpoenue rpadukos
¢bynkuit B R, MS Excel

XapakTepuCTUKU (PYHKIUI:
YEeTHOCTh Y HEYETHOCTb,

— Pemenne 3amau B R, MS Excel,;
— paboTa ¢ TEeKCTOM JISKIIUH, pa3oop

NEPUOTMIHOCTD
cpHroa OCTb, BOIIPOCOB 110 TEME 3aHATHS,
MOHOTOHHOCTB,
OTPAHHUEHHOCTb. M3Y4YEHHE PEKOMEHJOBAHHBIX K
3aHATHIO JTUTEPATyPHBIX
HCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
IPAaKTUYECKUM 3aHATHIM;
- BBIIIOJIHEHUE JIOMAIIHUX 3aJ[aHH;
- BBIIIOJIHEHUE 3aJJaHUI
KOHTPOJIbHON pabOThI
Brruncnenue npeznena beckoHneuHo MaJble H | — Pemenue 3ama4 B R, MS Excel;
¢ynakuu B R, MS Excel OECKOHEYHO OosbINe

¢ynkunu. IlepBblii u BTOpOMH
3aMedaTesIbHbIE TIPEIETIbI.

HenpepbiBHOCTh  (GyHKIMH B
TOYKE. Touku pa3peiBa

byHKINN.

— paboTa ¢ TEKCTOM JIEKIINH, pa30oop
BOIIPOCOB I10 TEME 3aHSITHUS;

— U3YyYEeHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHUKOB;

- MOJIrOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHHE JIOMAIIHUX 3aJIaHUM;

- BBITIOJTHEHHE 3aJaHHAI

KOHTPOJIBHON pabOTHI

Brruuncienue
MIPOU3BOIHON (DYHKIIUHU B

DOnacTUYHOCTh (QYHKIMM U €€
IIPUMEHEHUE.

— Pemenue 3agau B R, MS Excel,
— paboTa C TEeKCTOM JISKIIHH, pa30oop
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touke B R, MS Excel

HauOonpmee W HauMeHbIIIEE
3HA4YEeHHUsI HENPEPHIBHOW (DYHKIMH
Ha OTpe3Ke.

BOITPOCOB IO TCMC 3aHATHA,

— U3y4Y€HHE PEKOMEH/IOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHUE 3aJaHuI

KOHTPOJILHON paOOThI

YucaeHHOE  HaXO0XICHHUE
OIpEICIICHHOTO u
HECOOCTBEHHOI'O
unterpana B R, Excel

Heonpenenenusli  uHTErpas.
dopmyna Hprotona -
JleitOHuna.

— Pemenne 3amau B R, MS Excel,;

— paboTa ¢ TEKCTOM JISKIIH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS,

— U3YYCHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHUE 3aJaHuI

KOHTPOJILHON paOOThI

Oneparun c
KOMIUIEKCHBIMH YU CIIAMHU U
pelieHrue anredpanyecKux
YpaBHEHUU

Brruncienue byHKIMiI
KOMILIEKCHOTO TIEPEMEHHOTO

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEKCTOM JISKITUH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHSI,

— HM3Yy4EHHUE PEKOMEHJ0BaHHbIX K
3aHSATHIO JIUTEPATyPHBIX
UCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IPAaKTUYECKUM 3aHATHIM;

- BBIIIOJIHEHUE JIOMAIIHUX 3aJ[aHH;

- BBIIIOJIHEHUE 3aJJaHUI

KOHTPOJIbHON pabOThI

OcHoBBI pa3paboTku
MIPUIIOKEHNUN B
MHCTPYMEHTAJILHOU Cpene
VBA

OcnoBbl s3bika Visual Basic for

Application. Pazpabotka
MOJIb30BATEIbCKUX  JTHAJIOTOBBIX
OKOH.

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEKCTOM JIEKIINH, pa3doop
BOIIPOCOB I10 TEME 3aHSITHUS;

- U3YYEHUE PEKOMEHIOBAHHBIX K

3aHATUIO JINTEPATYPHBIX

- IOATOTOBKA K CCMUHAPCKUM U
NPAaKTUYECKUM 3aHATHIM;

- BRITIOJTHEHHE JOMAITHUX 3aJaHuH

Onepam/m C ManI/II_IaMI/I B
R, Excel

Bexrtoproe npoctpanctso R".
JIuHeitHas 3aBUCUMOCTh
(HE3aBUCUMOCTD) CHCTEMBI
BEKTOPOB. ba3uc u pasmMepHOCTh 1
BEKTOPHOI'O MPOCTPAHCTBA.

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEKCTOM JIEKIINH, pa3doop
BOIIPOCOB I10 TeME 3aHSITHUS;

— U3YyYEeHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHUKOB;

- MOJIrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHHE JIOMAIIHUX 3aJIaHUM;

- BRITIOTHEHHE 3aJJaHHI
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KOHTPOJIbHOW PabOThI

Pemenue CHCTEMBI
JIMHEMHBIX YpaBHEHUH B R,
Excel.

CoOcTBEHHBIE
COOCTBEHHEIE

3Ha4YCHUA u

KBaJPAaTHBIX MATPULL.

BCKTOPLI

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JISKIIUH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS,

— U3y4YCHUE PEKOMEH/IOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHITHUSIM;

- BBITMIOJIHEHHUE JIOMAITHUX 3a/1aHU;

- BBIITOJTHEHUE 3aJaHUH

KOHTPOJIbHON pabOThI

Pemenne MPUKIaTHBIX
SKOHOMMYECKHUX 3a1a4 B R,
Excel

Haxoxnenue

AMACTUYHOCTU |
JOPYTUX TMpEeeiIbHBIX BEIUYUH B
MHUKpPO3KOHOMUKE. TpaHcropTHas
3aj1a4a, 3aj1a4a O Ha3HAUYEHUSX.

— Pemenue 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JICKIIHH, pa30oop
BOIPOCOB 110 TEME 3aHATHS;

— H3yYEHHUE PEKOMEHJIOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOITOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHSITHUSIM;

- BBITMIOJIHEHUE JIOMAITHUX 3a/IaHU;

- BBIIIOJTHEHUE 33J[aHUH

KOHTPOJIbHOH paboThI

6.2. Ilepeyenb BONPOCOB, 3aIaHUi, TeM JJIS MOATOTOBKH K TeKyLIEMY KOHTPOJIIO

Hpumepubte 60NRPOCHL K KOHMPOJ/IbHbIM paﬁomaM

1. Kak paborarot ¢punancossie pynkiuu B Excel (IIC, BC, CTABKA, KIIEP, ITJIT

u 11p.)? Kakoil CMBIC]I UMEIOT OHU U UX aPTYMEHTHI?

2. Kak moctpouts rpaduk Gpynkuuu B Excel/R?

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

O0eckoneunoctu? Kak BBIYMCIHTH npeaci, HCIOJb3ysA BbIYHMCIMUTCIBHBIC BO3MOXXHOCTHU

Excel/R?

4. Yto Takoe acumrToTa rpaduka GyHkuuu? Kak HaliTH acuMOTOTHI (AHATUTHYCCKH

u B Excel/R)?

5. Uro Takoe mpousBogHas pyHkiuu? Kak BEIYUCIUTH MPOU3BOIHYIO C TTOMOIIBIO

dhopmyi uncnenHoro nuddepeHrupoBaHus?
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6. Kakue ¢pyHKIUM HA3bIBAIOTCSI MOHOTOHHBIMU Ha MpOMexyTke? UTo Takoe TouKa
JoKabHOTO 3KcTpeMyma (pynkumu? Kak nccnenoBaTh (yHKIIMIO HA MOHOTOHHOCTH U
sKcTpeMyMbl (aHanuTryecku U B EXcel/R)?

7. Kakue (QyHKIMH Ha3bIBaIOTCS BBINYKJIBIMH U BOTHYTBIMH Ha TpoMexyTke? Uto
Takoe Touka meperunda ¢yHkiuu? Kak mccnemoBaTh QyHKIMIO HA BBITYKIOCTh U TOYKH
neperu6a (aHamutudyecku u B Excel/R)?

8. Uro Takoe HEONPEACIEHHBI  WHTErpall, ONPEACIAEHHBIA  HWHTETpal,
HecoOCTBeHHBINH MHTerpan? Kak BBIUMCIUTH ONpenenEéHHbINH/HeCOOCTBEHHBI MHTETPAll B
R?

9. TIlo xakuM mpaBujIaM BBITIOIHIIOTCS ONIEpaIlii HAJl MaTpUllaMu (apupMeTHIECKHE,
TpaHcmoHupoBanue)? UTo Takoe oOpaTHast MATPHIIA U I KAKHX MAaTPHI] OHA CYIIECTBYET?
Kak BBIMONHUTH CIOKEHHE, BEIUMTAHUE, YMHOKEHUE, TPAHCTIOHUPOBAHNE U HAXOXKCHUE
obparHoii matpuiibl B Excel/R?

10. Yro Takoe ompenenurenar MaTpuibl? Kak HaWTH oOmpeneiauTenh MaTpHIlbl B
Excel/R?

11. Yro Takoe cucTeMa JMHEHHBIX anreOpandecknx ypaBHeHH? CKOIBKO PEIICHUH
U B KaKuX cirydasx oHa MokeT nMeTh? Kak permuts CJIAY B Excel/R?

12. Kak pemuth MaTpudHoe ypaBaenue Buna AX=B wiu XA=B B Excel/R?

13. Kak ompenenensl JTUHEHHBIE OINepanuyd Haj apudMETUUYECKHMMH BEKTOpPaMH,
CKaJIS[pHOE TIPOM3BEJICHUE BEKTOPOB, MOJYJb BEKTOpa, yroil MexAy BekTopamu? Kak
BBITIOJTHUTH JIMHCWHBIC OTEpAIliy, BBIYUCIUTh CKaJISIPHOE MPOU3BEIACHUE, HAUTH MOIYJIb
BEKTOpa, HAWTH yroJl Mex 1y Bekropamu B Excel/R?

14. Yto Takoe cOOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOpa MaTpuilbl? Kak HallTu
cOOCTBEHHbBIC 3HAUCHUS U COOCTBEHHBIE BEKTOpA MATPHUIILI B R?

15. Yro Takoe 3agaya JMHEHHOTO mporpammupoBanusa? Kak pemuts 3agady

JMHEHHOro nmporpamMupoBanus 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. TlpoBecTH MoJHOE UCCIEAOBaHNE U OCTPOUTh Ipaduk Gyukuuu y = f(X).
Haiitn nanbosbIiiee ¥ HauMeHbIee 3HaueHUs QyHKIMH Ha oTpeske [—2;0].

x®—2
f0=( 7

2. IIpoBecTu mOTHOE MCCIIEIOBAaHUE U TOCTPOUTH rpaduk GpyHkmmu y = f (X).

y=x*—5x+6

3. C nomoiplo pUHAHCOBBIX (DYHKIMI OMPENETNUTh, KAKUM JOJHKHO OBITH
HaYaJIbHOE 3HAYCHHE BKJIa/1a TPH CIICIYIONTUX YCIOBHUIX: Cpok Bkiaaa (Kmep)— 18
MecsineB, Oyayuiee 3HaueHue Bkiaaa (be) — 11 500 nonnapos, rogoBas
nporeHTHas craBka (CtaBka) — 12,5%. JlonmoJHUTENIbHBIC BIOKEHUS M U3BIATHS HE
npou3BoAsTCs. [IpOoreHTh HAUUCIAIOTCS eXKeKBapTalibHO. OTBET AaTh C IByMs
3HaKaMH IOCJIE 3amsTOM.

Ilpumep 2
1. 3BeCTHO, YTO KOMITAHUS OKA3bIBAET yCIYTH:
a=(3,7,1,-5,-1,1,0,1,5,1,6, -5, 1, -2, 4, 0),
b=(-4,21-2,3,262 —4,—4,5—-1,3,0,3,1),
p=(7,3,-3,1-32-1,-4,6,0,4,1,-2 -3,5,6).
JIJ1s1 X BBITTOJIHEHHSI TPEOYIOTCS COOTBETCTBYIOIINE PECypChlI i, bi, Ci. ITpu aTom eciu a;>0,
pecypc umeetrcss B Hamuuuu, eciim @;<0, TO OH HaxXOOUTCA B ayTcopcuHTe. B 1emsax
MHOFO(I)aKTOpHOFO aHaJIn3a JACATCIIBHOCTU KOMIITaHHUHA HGO6XO,Z[I/IMO paCcCUnUTaThb
CICOYIOIHNEC BbIPAKCHUA:
a) 4d - 3b
b) 6@, p)*b + 4*p[*b
¢) 4(a, b)*p - 6(b, p)*a - 3[pI*p
2. BoccranoBute, Kakoe KOJIMYECTBO PECYPCOB X1, X2, ..., Xg OBUIO MCIOJIb30BAHO B

KOMITIaHUHW IIPpHU BBIIIOJHCHHUHW OCHOBHBLIX 3ajady. HSBCCTHO, qTO AJI1 OTOro Haao
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PELINTh CUCTEMY JTMHENHBIX ypaBHEHUH. OTBET JalTE C TOYHOCTBIO J0 JIBYX 3HAKOB

rocye 3ansaTou. Pesynprar nposepere.

6 x1+ 8 X - X3+ 8 x4 7 Xt 4 X -2 X+ 2 Xg= 518,42
6 Xt 9 X+ 7 xs+ 10 xa+ 7 Xs+ 6 Xet 8 X+ 2 Xs= 1325,72
6 X - Xt X3 6 X+ 9 Xs+ 5 Xe -5 x+ 3 X= 238,28
7 X1 -9 x3t+ 5 Xs+ 3 Xet 7 X7 - Xg= 277,38
2 X — Xzt 8 X4+ 6 Xs+ 3 Xet 6 X+ 7 Xe= 672,06

-8 X1 -9 X+ 4 Xs+ Xe+ 4 xs+ 10 X6 10 x+ 6 X< —66,24
8 xut X2 =10 xs3+ 8 x4+ 4 x5 -4 Xt X7 -6 Xxe= 335,80
2 x1+ 10 x 9 x3 9 x4 -9 x5+ X6 —7 X+ 3 Xg= 10,12

3. Jlns  BBINOJHEHUS ONTUMAIBHOIO OW3HEC-IIAHUPOBAHUS TPEOYETCs PEIIHThH

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

nmaronansaoi exuanunoii E: X(BY)A%=E. Pesynsrar nposepsre.

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 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
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 HaWTH C TOYHOCTHIO JI0 3 JECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIa 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 B35 B 6anke kpeaut B pazmepe 3400000 py6. Ha cpok 20 ser. [IponentHas
craBka 11,75%. IlepmoanuHocTh HauuciaeHus — pa3 B KBapraid. Kakyroo cymmy
OCHOBHOTI'O JI0JITa KJIMEHT BBITJIATUT 3a niepBbie 9 et u 3a 11-i rox nepuoga? Oteer
OKPYTJIUTE JI0 KOTIEEK.

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

f(xq,x,) = 10x; — 30x, - max
x, +2x, =3
X1 — 2%, <2
X1 +2x, <6
x, =1
X1, X5 =0

Kpurtepun 6a/u1bHOM OLIEHKH Pa3JM4YHBIX (OPM TeKYLIero KOHTPOJIA yCIeBaeMOCTH

Kpurepuu 0ayuibHON OLIEHKH Pa3IUYHBIX (POPM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
COIEpKaTcsi B COOTBETCTBYIOIIMX METOJMYECKUX pEKOMeHAanusax JlemaprameHta
MaTEeMaTHUKH.

7. @OH/ OLICHOYHBIX CPEACTB AJIS MPOBEACHUS MPOMEKYTOYHOM aTTeCTALUNU
o0y4aromuxcs Mo JUCUUILTHHE

IlepeyeHp KOMIIETEHLIIMM C YKa3aHWEM WHIMKATOPOB MX JOCTHKEHHS B IPOLECCE
OCBOCHHSI 00pa30oBaTeIbHOM TMporpaMmbl cojaepxkutcsi B pazaene 2 «llepeueHn
IJIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHHS 0Opa30BaTEeNbHON MPOrpaMMbl C YKa3zaHUEM
WHJUKATOPOB UX JOCTKEHUS U TIAHUPYEMBIX PE3YJIbTaTOB O0yUEHHUS 10 AUCITUTUITHHE.

TunoBbie KOHTPOJIbLHBbIE 32IaHUS UJIM MHbIE MAaTePUAJIbI, HEO0XOAUMBbIE /I OLEHKHU
HHAMKATOPOB JOCTHKEHHUSI KOMIIETEHIIM, SHAHUH U YMEHU I

HaumenoBanue Ipumeps! 3agannii 1Is1 OLleHKH HHIMKATOPOB A0CTHKEHUs] KOMIIeTEeHIN i
KOMIIeTEHIUI

YK-4 1. Ucnoib3yeT OCHOBHBIE METObI H CPEICTBA MOJIYYeHUsl, MPeICTABIEHHUS,
CrniocobHOCTh XpaHeHHus1 M1 00padOTKH JAHHBIX.
HCII0JIb30BaTh 3ananmue 1.
MIPUKIIQJHOE Cosnatb B EXcel anexTponnyto Tabmuiy, coJepkaliyro JaHHbIE O Kypce eBpo
MIpOrpaMMHOE (EUR) 3a mocnenuuii Mecsil (3Ty HHPOPMAIHIO MOXHO HATH Ha
obecrieyeHue npu odunmansHoM caiite Coepbanka). IMmopTupoBath 3TH AaHHbIE B R B Buje
pelreHnn ob0nexTa Tuma data.frame.
npodeccuoHaTbHBIX
3amaq
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2. JleMoHCTpHpYeET BJIa/leHH e naKkeramu

NPHUKJIATHBIX POrPaMM.

npodeccuoHaIbLHBIMHU

3ananue 2.
C nomotnsio puHaHCOBBIX PyHKIMI EXCEl cocTaBuTh TU1aH MoramieHus
kpeauta B pazmepe 500 ToIc. pyo., B3sToro Ha 18 mecsues noa 16% rogoBbix
(IpOLEHTHI HAUUCIISIOTCS €KEMECSIYHO) U BO3BPAIIAEMOT0 PaBHBIMHU
IIaTeXaMH B KOHIIE Ka)KJJOTO Mecsla.

3. BoiOupaeTt He00X01MMOe NPHUKJIATHOE IPOrPaMMHOe odecriedeHne B
3aBMCUMOCTH OT peliaeMoii 3agaqu.
3ananue 3.

3aaHbl BEKTOpa 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) . BorancnuTh 3HaUCHHE BBIPAKESHNUS

3(a,b)c-2(b,c)c+|a|b B Excel w8 R.
4. Ucnonb3yeT NPUKJIATHOE POrPaMMHoe o0ecriedyeHue I pelieHus
KOHKPETHBIX NPUKJIAIHBbIX 3a1a4.
3ananue 4.
Nwmeercs nsate 3ananuii - A, b, B, I', /I - u sate padotnuxos — I, 11, 111, IV, V -
JUTSL UX BBITIOJIHEHUA. B Tabnuie ykasaHa npuoObLib, KOTOPYIO 00ecrieunBaeT
KaKJIbIi 13 paOOTHUKOB MPHU BBHITTOJHEHUH KaXJA0T0 U3 3aJaHuN.

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

Pacnipenenuts 3ananus Mexay paboTHUKaMU (OJTHO 33/JaHUE BBITIOJIHSIETCS
OJIHUM YeJIOBEKOM) TaK, YTOOBI 00IIIasi MPUOBLTH OT BBHITIOJIHEHHUS 3aJaHH Obliia
HauOosbIIel. B oTBeTe yka3zaTh HailleHHYI0 HAaMOOJIBIITYIO TPUOBLIb.

ITKH-3 1. IpoBoaur coop, 00padOTKY U CTATHCTHYECKHI AHATU3 JAHHBIX JJIs
Crioco6HOCTH pelieHus (PUHAHCOBO-IKOHOMUYECKHUX 3a1a4.

OCYIIECTBIISITH COOp,

00paboTKy 1 3ananue 5.

CTaTUCTHYECKHI 3BecTHO, 4TO KOMIIAHUS OKa3bIBAET YCIYTH:

aHaJIu3 JTaHHBIX, a=3,7,1,-5,-1,1,0,1,5,1,6,-5,1, -2, 4, 0),

TPHMEHATE b=(-4,2,1,-2,3,2,6,2,—4,—4,5—1,3,0,3,1),

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

METOJIBI JULL PEIICHUS | J[;q px BBIMOJTHEHHMSI TPEOYIOTCS COOTBETCTBYIOLIHE pecypest i, bi, Ci. ITpu aTom
CTaH/apTHBIX ecmn &>0, pecypc mmeercss B Hammumu, ecau ai<0, TO OH HaXOAUTCS B
NPOdECCHOHANBHBIX ayTcopcuHre. B memsix MHOrodakTOpHOro aHaiM3a JEATEIHOCTH KOMITAaHUH
¢uHancoBo- HEO0XOIMMO PACCUUTATH CIIEAYIOUINE BHIPAKEHUS:

OKOHOMITIECKHX 3A/18%, | ) 4= op

HHTEPIIPETUPOBAThH 0) 6(3. BV, + 4*51E

HONyYeHHbIe ) 6(a, p) pl
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pe3yNbTaTh

c) 4(a, b)*p - 6(b, p)*a - 3|p|*p
2. DopmyJaupyer MaTeMaTH4YeCKHe MMOCTAHOBKH (puHaHCOBO-
IKOHOMHYECKHX 33724, NMePexXoauT OT IKOHOMHYECKHX MOCTAHOBOK
32124 K MAaTeMaTH4YeCKUM MO/EJIAM
3aganue 6.
JIisT  BBITIOJTHEHUS ONTHUMAJIBHOTO OM3HEC-TIAaHUPOBAHUS TPEOYETCS PEIIMThH
MaTPUYHOE ypaBHEHHUE JIJIS OTBICKAHHMS MAaTPHIIBI X 110 3aJaHHBIM MaTpuiiam A, B

¥ 1uaronansHol enuanuHoi E: X(B1)A?=E. Pesynbrar mposepsTe.

0 8 11 -9 8 6 0 5 102 8 047 10 18
9 2 1 -2 9 14 -18 12 6 4 2 7 513 1 0
13 6 11 1 1 18 9 -9 14 2 9 14 1411 9 -17
A=| 15 17 9 18-13 6 3 5/: | 1215 2 9 17 9 -1 6
7 5 6 114 -12 -14-10 B= 1519 2 49 0 8 12 3
3 2 6 17 7 10 9 5 01616 2 7 3 -18 -14
0 1 17 6 1 13 -1-14 15 14-14 -16 8 -1 3 1
1015 1512 2 4 -18 16 11 8-14 19 11 6 17 -1l

3. CucreMHO MOAXOAMT K BbIOOPY MaTeMaTH4YeCKHX MeETOI0B U
HH()OPMANMOHHBIX TEXHOJIOTHH /Jsl pellleHHus] KOHKPETHbIX
(GpUHAHCOBO-IKOHOMHYECKHX 32/1a4 B MPodeccHOHATbHOI 00J1aCTH.

3aganue 7.
Kypc akuuu B 2020 roay coctaBisi:
01.01.2020 142 py®. 01.05.2020 154 py®. 01.09.2020 166 py6.
01.02.2020 145 py®. 01.06.2020 155 py®. 01.10.2020 166 py6.
01.03.2020 147 py®. 01.07.2020 161 py®. 01.11.2020 169 py6.
01.04.2020 151 py®. 01.08.2020 165 py®. 01.12.2020 172 py®6.

Ornpenenutb, KaKOW THUI 3aBUCUMOCTH 00JIe€€ TOYHO OMPEIeNisieT MOBEICHUE
[EHHOW OyMaru — JIMHEeWHBIN UITN SKCTIOHEHITHANIBHBIHN, U, TPUMEHUB
COOTBETCTBYIONIYIO (YHKIIMIO, pACCUUTATh MIPEANOIaraeMblii Kypc Ha
01.03.2021

4. AHanu3upyeT pe3y/bTAaThbl HCCIEI0BAHUS MATEMaTHYeCKUX Mojesei
(pMHAHCOBO-)KOHOMHUYECKHX 32124 H JeJaeT HAa HMX OCHOBAHHMHU
KOJIMYECTBEHHbIE M Ka4YeCTBEHHbIE BbIBOJAbI U PEKOMEHIALUH 110
NPUHATHIO (PUHAHCOBO-I)KOHOMUYECKHUX PEeLICHUI.

3amanmne 8.
JInst  BBIMOJIHEHHWS  ONTUMAJIBHOTO  OW3HEC-TIJIAHUPOBAHMS
TpeOyeTCcsl  peluTh  CIASAYIOUIYyI0  3ajJady  JIMHEHHOTro
MIPOrpaMMHUPOBAHHS:

f(xq,x,) = 10x; — 30x, - max
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x1 +2x, >3

X1 —2x, <2

{x1+2x2S6
x, =1
X1, X5 =0

Ilpumepor munoewvix 3a0anuii

3aoaua 1. C nomomnibio GUHAHCOBBIX (DYHKIUN OMPEACTUTh, KAKUM JOJKHO OBITH
HayaJbHOE 3HaYEHHUE BKJIAJla IPU CIEAYIOIMMX yCcIoBUsaX: cpok Bkiana (Knep) — 3,5 rona,
oynymee 3aadenne Bkiaaa (be) — 21 500 monmapos, rogoBasi mporieHTHAS CTaBKa
(CraBka) — 10%. JlomoJIHUTENbHBIE BIOKEHUS U U3BATUS HE TpousBoaaTcs. [IporeHTs
HAYHCIISIOTCA 10 nosryroausiM. OTBET AaTh ¢ ABYMS 3HAKaMU TOCJIE 3amsTOM.

3aoaua 2. Ilnomans nepBoro kpyra coctasisiet 760, IUIOmaab BTOPOro Kpyra COCTaBIIseT
20. C nomomibto uHcTpyMeHTa [lonbop mapamerpa ompenennTs BO CKOJIBKO pa3 pajnyc

MEPBOTO Kpyra OTIUYAETCS OT pajnyca BTOPOTO
3adaua 3. Haiitn neppyio mpousBofnyro ¢yHkimu Y =5X€* B Touke x = -1,5. OTBer

MPEJCTABUTh B BUJIE IECITUYHON poOu ¢ TouHOCTHIO 10 0.001.

3aoaua 4. JIna pyukuun y = arctg(x + 2.5) — 0.25x HaiguTe:

1) opauHaty TOUYKHM niepecedyenus rpaduka ¢ ocwio Oy;
2) TOUYKY JJOKaJIbHOTO MUHUMYMa;

3) JoKaNbHBIA MUHUMYM;

4) TOUKY JJOKaJIbHOI'O MaKCUMYyMa;

5) JOKanbHBIA MAKCUMYM.

Bce oTBeThI peicTaBUTh B BUAE I€CATUYHOM 1podu ¢ TouHocThio 10 0.001, Hanpumep,
1.234.

2500

——  rtnel -
In(L +100)

3aodaua 5. I3BecTHa npeaeiabHas IPOU3BOAUTEILHOCT TpyAa MP(L) =

00BEM Tpyno3arpat. Haitt 006EM mpoun3BoicTBa mpu 00bEMeE Tpyao3atpar Lo=80. OTeer

AaTh C TOYHOCTBIO A0 JIBYX 3HAKOB ITOCJIC 3amsToM.
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3aoaua 6. HaliTu BTOPYIO NPOU3BOAHYIO (PyHKIHMH Y = KQ’/ X* —5X+6 B Touke x = -2.

OTBeT NpencTaBUTh B BUJE ACCATUYHON ApoOu ¢ ToUHOCTHIO 110 0.001.

3adaua 7. Bprauciaute npenen q)yHKL[HI/IIim—“4x+9_5

X—4 \/_—2

.OTBeT 3amumnuTE B BHJE
JEeCATUIHOU npobu ¢ TouHOCThIO 10 0.001.

3a0aua 8. HaiiTn Haubonbllee U HauMeHblee 3HadeHne QpyHkun f(X)= X" —BX> +7x -2

Ha oTpeske [-1;4].

3aoaua 9. ®upma pemmia B3sATh KpeauT pazmepom 600 000 pyOneit, moramaTrh KOTOPBIi
(OCHOBHOM JOJT U MPOLIEHTHl) HAMEPEHA PABHOMEPHBIMHU IJIATEXAMU B KOHLIE KaXKJI0TO
Mecsa. OnpeneanTh exXEMECSIUHBIE BBIILIATHI [0 KPEAUTY JJIS pa3HbIX MPOLUEHTHBIX
CTaBOK U CpPOKOB noramieHus kpeaurta (0T 5% mo 20% u ot 1 go 15 net, ucnonn3ys
Ta0NUIy TOACTAHOBKM). B 0TBeTe yka3aTh pa3Mep 1uiarexa 3a 4-blid roJ1 Ipu NPOLEHTHOM

ctaBke 12%.

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

-3 0 4 1 O -3 0 4 1 O
3a0auall. [Tanb Marpuner A=-1 4 3 -3 1/ y B={4 8 3 -2 1| Peumrs

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

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

MaTpUYHOE ypaBHEHUE BX=4.

3aoaua 11. TlpenenvHble U3ACPKKH MPEAIPUITHS BEIUUCIAIOTCS MO (hopmyie
MC(q) =95-3q-0,7q*, rae ( — 00bEM IPON3BOACTBA, & GPUKCUPOBAHHBIE M3ICPKKU PABHBI
FC=28. Boruncnurh 0611me u3aepKku rnpu oobéMe rmpousBoacTsa (o=4,1. OTBET nath ¢

TOYHOCTBIO JI0 ABYX 3HAKOB TOCJIE 3aIATOM.

3aoaua 12. ]Ins matpu
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-8 -4 6 -3 4 1 -2 8 -2 7 10 4
-4 0 -8 00O 3 311 0 -7 -5
-1 4 -1 0 -2 2 9 7 3 -10
A= u B=
-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

qyrcIeHHO pemuTh (B EXcel mmm B R) MaTtpuyHOe ypaBHEHUE U IPOBEPUTH PE3YIIbTAT,

BBIIIOJITHUB YMHOKCHHUC MATPHIL I/ICXOI[HOﬁ 3aJa4n.

AX =B

3aoaua 13. HaiiTu BeIeCTBEHHYIO 1 MHUMYIO YaCTH BBIPaXKCHUS

(2 + 2i)?
5+ 4i

3aoaua 14. TlpuBectu KBaapaTUUHYIO (HOPMY K KAHOHUYECKOMY BHUIY
f = X°+2y?+472+6xy-4x2-8yz
3aoaua 15. JlaHbl BEKTOPBI:
a =(0,-4,2,3,1,1,1,0,-5,-2,-1,3)
b =(-4,-4,0,3,-2,-1,-2,3,3,1,1,5)
p =(1,5,2,4,3,0,-4,-5,1,2,2,1)
BpruuciauTh 3HaU€HUS BBIPAKEHUMN:
1. 3d+5b
2. 2(d,b)-p->5lpl-d

3. @p)-b—(bp)-a-Ipl-p

3aoaua 16. JIns n3roToBieHUS IBYX BUIIOB MPOAYKINU A U B ucnons3yroTcst Tpu BuIa
ceippsa I, II, III. Pecypcel Chipbsi, HOPMBI €ro pacxoia Ha €IWHHUILY NPOAYKLIHH M

noydaemasi IpuObLIb OT €AMHUIIBI TPOIYKIINH 33/IaHbl B TAOIUIIS

CoIpbe Hopwmsl pacxona Pecypcel

A B
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I 1 7 50

I 3 5 50

Il 5 2 40
[TpuGbLIL 40 20

OHpeI[eJ'II/ITB ONTHUMAJILHBIN IIJIaH BBIITYCKa HNPOAYKIHWHN M3 YCIIOBHUA MAKCUMHU3AINH

PUOBLIH.

Teopemuueckue 6onpocwl 011 NOO20MOEKU K 3a4émam

1. Tabmmuneii nporeccop MS Excel. Beox ganHbix u (HOpMysn B SUCHKH.
®opmaTtupoBaHue. Jluana3oHsl SUEEK.

2. IlpocTble W CIIOXXKHBIE TPOLEHTHL. BBIUUCIEHWE HAYUCICHUN 1O BKJIAJaM H
BBITIJIAT MO KPEJUTaM, IUIaH MOTalleHUs KPeInuTa.

3. Tumbt mamwbpix B R. IIporpammmupoBanme mnepemeHHbix. Co3ganue
M10JIb30BATEIBCKUX (PYHKIIHUH.

4, Yucnoele (PyHKIMM U crnocoObl ux 3amanHusg. CpoiicTBa dyHkmui. ['padux
(GyHKLIMH.

5. Ilpenen uncnoBoii nocneaoBarenbHOCTH. [Ipeaen pyHKIMM Ha 6ECKOHEYHOCTHU U
B Touke. CBOWCTBA MPEIEIIOB.

6. IlepBblil 1 BTOpO# 3aMevaTeNbHBINA MTPEIEITHI.

7. HenpepbiBHbIE (YHKIIUU U UX CBOMCTBA.

8. AcumnrToTsl rpaduka QyHKINH.

9. IIpousBoanas u auddepeniman GyHKIUN OAHOW NMEPEMEHHOU. DIACTUYHOCTh
(yHKLIMH U €€ TPUMEHEHUE.

10. IIpowusBoaubie U AudQepeHITuaIbl BRICIINX MOPSIKOB.

11. Mownotonnsie ¢yHkiuu. JlokambHbll 3kcTpemMyM (yHkiuu. VcciemoBanue
(GYHKIIUM Ha MOHOTOHHOCTB M 9KCTPEMYMBI.

12. Bwmmykibie (BorayThie) pynkimu. Touku neperunda. MccnenoBanne GyHKIMM Ha
BBIMYKJIOCTh U TOYKHU Ieperuoa.

13. HauOosbliee 1 HauMEHbIIIEe 3HaUYCHUSI HEMPEPHIBHOM (DYHKIIUU HA OTPE3KE.

14. HeonpenenenHsiii uHTerpan. OCHOBHbIE METOJbl HMHTETPUPOBAHHUS: 3aMEHa
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MIEPEMEHHOM, HHTETPUPOBAHUE I10 YACTSM.

15. Onpenenennsiii unTerpain. @opmyna HeroToHa - JleiiOHMUIIA U €€ MpUMEHEHHUE.
HecoOcTBeHHBIE HHTETpAIBI.

16. Matpuuel. Onepauuu Hag Matpuriamu. Pantr matpuisl. O6paTHast MaTpuiia.

17. Onpenenutenb Matpulibl. CBOMCTBA U IPUMEHEHHUE OIPEACIUTENCH.

18. CucteMbl TMHEHHBIX anreOpandyeckux ypaBHeHHU. PerieHue cucteM TuHEHHBIX
anrebpanvecknx ypaBHeHu metogam Kpamepa, oOpaTHoii MaTpulibl 1 MeToioM [ aycca.

19. MHOXXECTBO pEIICHHN CHUCTEMbl JIMHEHHBIX areOpandeckuxX ypaBHEHUMH.
OnHOpOAHBIE U HEOTHOPOJHBIE CUCTEMBI.

20. Apudmerndeckre BEKTOPHl M JIMHEWHBIC ONEpanuu Haj HUMHU. BekxTopHoe
IIpOCTpaHCTBO RN.

21. JluneitHas 3aBUCUMOCTh (HE3aBHCHMOCTB) CHCTEMBI BEKTOpOB. basuc wu
pa3MepHOCTh JIMHEHHOTr0 npocTpaHcTBa. KoopauHaTsl BeKTOpa B JaHHOM Oasuce.

22. CxansipHOe NpOU3BEIEHUE BEKTOPOoB B RN. JIMMHBI BEKTOPOB U yroi MEXIy
HUMH B RN.

23. CoOcTBeHHbIE 3HaUEHUS U COOCTBEHHBIE BEKTOPBI KBaAPATHBIX MATPHII.

24. 3amauu TMHEHHOTO MPOrPaMMHUPOBAHHUS B 9KOHOMHUKE: MUHIUMH3AIIUS PACXO/I0B,

MaKCHMMMH3allusia HpI/IGI)IJ'H/I H Jp.; TPAHCIIOPTHAA 3a/la4a, 3ala4a O Ha3HAYCHUAX.

8. IlepeueHb OCHOBHOW M JONOJIHUTEIbHON YUeOHOIi JJuTepaTypbl, HEOOX0TUMOI 115
OCBOCHMS JUCUHMIIUHBI

OcHoBHas JuTeparypa (ouHast gopma o0yueHus):

1. 3anmanaes, C.A. MaTemartuka Ha si3bike R: yueOnuk / C.A. 3ananaeB; OUHAHCOBBIM
yHuBepcuret npu [IpaBurenscte PO, JlenmaprameHT aHanu3a JaHHBIX, TPUHATHS
penieHunii 1 puHaHCOBBIX TexHOoJorud. — Mockaa: [Ipomereit, 2018. — 324 c. —
Texcr : nenocpencrBennbiit.- To xe.-URL : OBC: YHuBepcurerckas oudamnorexa
ownaii : https://biblioclub.ru/index.php?page=book&id=494941 (nara obparieHus:
21.05.2021)
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2. Maremaruka B Excel: yuebnuk my1st By30B / O.A.batok, /.B.bep3un, A.B.3onotapiok
[v np.]; mon pen T. JI. @omuueBoii. — MockBa: «IIpomereit», 2019. — 229 c. — Tekcr
: HEIIOCPEACTBEHHBIN
OcHoBHast iuTepatypa (04HO-3204Hasi popMa 00yUeHus1):

3. 3anmanmaeB, C.A. MareMaruka Ha si3bike R: yueonuk / C.A. 3ananaeB; ®uHaHCOBBIN
yausepcuteT npu IlpaButensctBe PO, JlenmaprameHT aHain3a AAHHBIX, NPUHATUSA
penieHuit 1 puHaHCOBBIX TexHONorui. — Mocksa: [Ipomereit, 2018. — 324 c. — Tekct

: HertocpenctBeHHbIN.- To xe.-URL : OBC: YHuBepcurterckas Onbiaroreka oHIaiH :

https://biblioclub.ru/index.php?page=book&id=494941 (mata oOpareHus:
21.05.2021)

JlomoJIHUTEIbHAS JINTEPaTypa:
1. MeTtoapl ONTUMATBHBIX PEIICHUN B SKOHOMHKE U (uHaHCaX. [IpakTukyMm: yueOHOE
nocobue / U.A. Anekcannposa [u ap.]; nox pea. B.M. I'onuapenko, B.1O. [Tomnoga.
- Mocksa: Knopyc, 2016. — Tekct : Henocpenctsennsiil. — To xke. - 9bC BOOK .ru.
- URL.: https://www.book.ru/book/919200 (nata oopamienus: 21.05.2021). - Tekcr :

ANEKTPOHHBIN.

2. ConomoBankoB A. C. Maremartuka B skoHomuKke. U.1: JIuneitnas anrebpa,
aHaJMTHYECKasi TCOMETPHS U JTMHEHHOE ITporpaMMHUpOBaHue: YUeOHUK ISl CTY/I.
skoHoMuU. criell. By30B / A.C.CononoBHukoB, B.A.bab6aiiiies, A.B.bpausos,
N.T".Illanapa - MockBa: @unaHchl u ctatuctuka; MTHDOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c¢.— Tekct : HEMOCPEACTBEHHBIN. - To Xke. -

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

obparmienus: 21.05.2021). - TekcT : 3eKTPOHHBIH.

3. ConomoBaukoB A. C. Maremaruka B dkoHOMHKeE. U.2: MareMaTHYeCKUI aHAIN3:
y4eOHUK I CTy 1. SKoHOMUY. crietl. By30B / A.C. ConmomnoBaukoB, B.A.ba0Oaiities,
A.B.bpaunos, N.I".Illannpa. - MockBa: ®@unaHchl U ctatuctuka; Uadpa-M, 2003,
2005, 2007, 2011. - 557 c. — TekcT : HemocpeACTBEeHHbIN.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mara

obpamenust: 21.05.2021). - TekcT : 2IeKTPOHHBIH.
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf

9. Ilepeyenb  pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHUKAUMOHHOH  CeTH
«/HTEepHET», HeOOXOAUMBIX 1JISl 0CBOCHHUS JUCHMILIHHBI
1. UndopmarmonHo-o6pa3oBatrenbHblii mopTan GUHAHCOBOTO YHUBEPCUTETA MIPH
ITpaButensctBe Poccuiickoit @eneparuu http://portal.ufrf.rul/.
2. Caiit kadenpsl qenapTraMeHTa MaTeMaTHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

DOnektpoHHas 6udnmoreka Gunancosoro yausepcurera (Ib) http://elib.fa.ru/

OnexktpoHHO-0MbMMoTeunas cucrema BOOK.RU http://www.book.ru

DNeKTPOHHO-OHGIHOTe Has crcTeMa «Y HUBepcuTeTcKas oudmuotexa OHJIAMH»

http://biblioclub.ru/

6. DnekTpoHHO-OMOIMOTEYHAs cucTeMa Znanium http://www.znanium.com

7. DIIeKTpOHHO-OMbIMOTeYHas cucTeMa u3atenbetBa «<FOPAMTY https://urait.ru/

8. DnexTpoHHO-OUONMMOTEUHAs cucTeMa u3aaTenseTBa [IpocnexT
http://ebs.prospekt.org/books

9. DnekTpoHHO-OMOIMOTEYHAS cucTeMa m3aaTenbcTBa «Jlaaby https://e.lanbook.com/

10.Dnexrponnas 6ubnuorexa M3narensckoro noma «I'peGEHHUKOBY
https://grebennikon.ru/

11. JlenoBas onnaitH-OnbamoTeka Alpina Digital http://lib.alpinadigital.ru/

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

13.HarmonanbsHas JeKTpoHHas 0ubimnoTeka http://H36.pd/

14.Pecypcel nHPOpMAIMOHHO-aHATUTHYECKOTO areHTCTBA M0 (PMHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/

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

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

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

18.1Taker 6a3 mannbix komnannu EBSCO Publishing, kpymnHeiimero arperaropa Hay4HbIX
pPECYpCOB BeayIIMX U3AaTeNbCTB MUpa http://search.ebscohost.com

19.3nekTpoHHBIC IPOAYKTHI M3aaTebeTBa Elsevier http://www.sciencedirect.com

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

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

22.PedeparuBHas 6a3a naHHbIX 1o MmaTeMatrke MathSCINET
https://mathscinet.ams.org/mathscinet/

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

24. Konneknust HaydHbIX xxypHasnoB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: baza manubix Business Ebook Subscription na mmatgopme Ebook Central
https://search.proquest.com/

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

27.ba3a nanueix RUSLANA xomnanuu Bureau van Dijk https://ruslana.bvdep.com/

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

ok ow
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http://portal.ufrf.ru/

29.D5eKTpOHHAs KOJUICKIMS KHUT u3/laTenbcTBa Springer: Springer eBooks
http://link.springer.com/

30.UnTepakTuBHas puHaHCOBas HHPOPMAIMOHHAs cucTeMa Kommnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33. MaccoBblii OTKPBITHIH OHIalH-Kypc/cniennanu3aius «Microsoft Professional

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

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

34.MaccoBblif OTKPBITBIN OHJIAWH-Kypc/crienuanu3anus « MammHHoe o0ydeHue u
agaim3 qaHaeix» / MOTU u SAunexc. —

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

35.MaccoBbIii OTKPBITBIN OHJIAMH-Kypc/cnenuanu3anus “Recommender Systems™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems
36.MaccoBbIii OTKPBITBIN OHJAWH-Kypc/cnenuanm3amnus “Machine Learning”/ Stanford

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

37.IIpodeccroHanbHbBIN pecypc MO0 MAIIMHHOMY O0y4YEHHIO. -

https://stackoverflow.com

38.1IpodeccronanbHBIN pecypc Mo MAIIMHHOMY O0yYEHHIO. -

https://stackexchange.com

39. ITnardopma 11 COPEeBHOBAHUI 110 MAITMHHOMY 00y4YeHHI0 — WWW.Kaggle.com

10. MeToanyeckue yKazaHusi AJsi 00y4AIOIIUXCA M0 OCBOEHHUIO TUCHMILIMHBI

MeTtoauueckue ykazanus 11 00y4aroluxcst 10 OCBOCHUIO TUCHUIUIUHBI (KOMIUIEKC
pPEKOMEHJAMi U Pa3bACHEHHWM, MO3BOJSIOIIMN CTYIJEHTY ONTHUMAalbHBIM 00pazoM
OpraHMU30BaTh IMPOLECC M3YUYEHMsI YUeOHOTro MmaTepuaja JWCUUIUIMHBI) MPEACTABIICHBI B
Y4eOHO0-OpraHu3aluOHHOM KOMIUIEK e /ISl AMCHUILUIUH /lenapTaMeHTa MATEMATHKH,
pasMelmieHHOM Ha crpanuue Jlemapramenta wmarematuku cauta  @OUHAHCOBOIO

YHUBCPCUTCTA.
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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://stackoverflow.com/
https://stackexchange.com/
http://www.kaggle.com/

11. Ilepeyenr MHPOPMALMOHHBIX TEXHOJOIHI, HCIOJIb3yeMbIX NPH OCYLECTBJICHUMN
o0pa3oBaTeJIbHOI0 IpoLecca Mo JMCUMILVIMHE, BKJIOYas NepedyeHb He00X0AUMOro
NPOrpaMMHOI0 odecrevYeHus1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIIIEKT JTUIIEH3HOHHOTO TPOTPAMMHOTO O0CCIICUCHHUS:
Windows, Microsoft Office; Excel
Antuupyc ESET Endpoint Security.
11.2 CoBpeMeHHBIE mNpodeccHOHaIbHbIE 0a3bl JaHHBIX M HMH(DOpPMalMOHHBIE
CIIPABOYHBIE CUCTEMBI:
HNudopmanmonno-npasosas cuctema «Koncynsrant [Lmrocy;
HNudopmanronHo-mpaBoBast cucteMa «["apant;
DnexTpoHHas sHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMILUIEKCHOT'O PaCKpBITHS uHdopmauu «CKPUH» -
http://www.skrin.ru

11.3. CeprudunupoBaHHble MpPOTpaMMHBIE U allapaTHbIE CPEACTBA 3alUTHI
uH(pOpMaIUU — HE IPEAYCMOTPEHO

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

12. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM JJIsA OCYLIECTBICHUA
o0pa3oBaTeJbHOIO MpoLecca 1o AUCHUIIMHE

I[J'Iﬂ OCBOCHHMA AHUCHUITIIINHBI HCOGXOI{I/IMO JIF000€ BBIYMCIIUTENLHOE CpCACTBO —
KOMIIBIOTED, CMapT(l)OH WA ITITaHIOICT. HpaKTI/I‘ICCKI/IC 3aHATHUA JOJDKHBI IIPOBOAUTLCA B

KOMITBIOTEPHBIX KJIaCCaX YHUBEPCUTETA.
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