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1. HaumeHoBaHue TUCHUIIINHEI

«udposas maTrematrka Ha si3b1ke R 1 Excel».

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

10 AUCIUILINHE

Hucnumiuna «lludpoBas marematvika Ha s3pike R u EXcel» oGecmeunBaer
UHCTpYMeHTapuil opMupoBanus cineayromux komnerenuuii: YK-4, I[TKH-3

Kon HaumenoBanme HNuaukaropsbl Pe3ysabTarsl 00yyeHus (3HaAHUSA,
KOMIETEeHI[UH KOMIeTeHIHH JMOCTHKEHH S yMeHHs U BJIaJIeHNs),
KOMIEeTeHI[UH COOTHECEHHBIE C
KOMIETEHIIUSIMUA/MHIUKATOPAMH
JMOCTHKeHUSI KOMIIeTeHI Ui
YK-4 CrocoOHOCTH 1. Ucnonb3yet 3Hamp OCHOBHBIC METO/IbI
UCIIOJIb30BaTh OCHOBHBIE METO/IbI U TIOJTYYCHUS, IPE/ICTABIICHUS,
MIPHUKITATHOC CpEeJICTBA MOTYUYCHUS, XpaHEHUs U 00pabOTKHU TaHHBIX
POTPaMMHOE MPECTABIICHHUS,
oOecrieyeHne Ipyu | XpaHEeHHs U 00padOTKU | Ymemb TPUMEHATH OCHOBHBIC
peleHUH JIAHHBIX. METO/IbI TTOJTyYCHHUS, TPECTABICHHUS,
pohecCuOHATIBbHBI XpaHeHHs U 00pabOTKH TaHHBIX
X 3aj1a4.
2. leMmoHCTpHpYET 3namsb nipodeccUOHATbHbBIC TAKEThI
BIIQJICHUC MPUKJIAIHBIX TTPOTPaMM
npodeccnoHaTbHBIMU
MaKkeTaMy NPUKIIATHBIX | YMempb UCTIONh30BaTh
MPOrPaMM. npohecCUOHATBHBIC TTAKETHI
MIPUKJIAIHBIX TPOTPaMM
3. Beibupaer 3namsb PUKIATHOE TIPOTPAMMHOE
Heo0xoIuMoe oOecrnieueHue
MIPUKIAIHOE
MPOTpaMMHOE Ymems Bo10UMpaTh HEOOXOAMMOE
obecrnieveHue B IpUKIagHOE oOecreueHre B
3aBUCHMOCTH OT 3aBUCHMOCTH OT PEIIaeMBbIX 3aja4
pelraeMon 3a1ayu.
4. Ucnonb3yer 3namsp Ha3HAUCHUE TIPUKIIATHOTO
MIPUKJIATHOE MIPOrPaMMHOTO O0eCTICUEHUS
MIPOrpaMMHOE
obecrieueHne st Ymemp vicnons30BaTh NPUKIIATHOE
pelIeHrs KOHKPETHBIX | MPOTrpaMMHOE OOecTieueHre st
MIPUKJIAIHBIX 3a7a4. pelIeHNs KOHKPETHBIX MPUKJIIATHBIX
3aa4y
IMKH-3 Cnoco6HOCTh 1. IIpoBomut cGop, | IHames MaTeMaTUYECKHE METO/IBI,
OCYIIECTBIISATh 00paboTKy U | IPUMCHSICMBIC B MCHEDKMEHTE.
cOop, 00pabOTKy U | CTATUCTUYECKUM aHATHN3
CTATUCTUYECKUM JaHHBIX JUIS  PELIeHUs Ymems vicnions3oBath
AHAIN3 JTAHHBIX, DHHAHCOBO- MaTeMaTHYECKHE METOIbI,
PUMEHSTH SKOHOMMYECKHUX 3amay. | MPUMCHACMBIC B MCHEIDKMEHTE.
MaTeMaTHYECKUE




METOIbBI TSI

2. dopmynupyer

3Hamp MaTeMaTUIEeCKIE METOAbI U

SKOHOMMYECKHX 3a7au
U JenaeT Ha  MX
OCHOBaHUU
KOJIMYECTBEHHBIE U
KAueCTBEHHBIE BBIBOJIbI
U PEKOMEHJALMH IO
MPUHATHIO (PUHAHCOBO-
9KOHOMMUYECKUX
penieHui.

penenus MaTeMaTHYECKUE MOJIEIH 11 00OCHOBAHMS IPUHATHS
CTaHIapTHBIX HOCTaHOBKHU YIPaBJIEHYECKUX PELICHUIA.
npodeccuoHaIbHbl | (UHAHCOBO-
X ()MHAHCOBO- YKOHOMHYECKUX 3a/ad, Ymemp ncnionb3oBath
SKOHOMMUCCKIX HepexoHT oT | MATEMaTHIECKHE METO/IbI ¥ MOJIEIIHN
sajay, SKOHOMIUYECKIX 17151 000CHOBAHMSI TIPUHSTHSI
MHTCpIPETHPOBATh | IOCTAHOBOK 3ajau K | YIPABJICHYECKHX PEIICHUH.
HOJIyYEHHBIE MaTeMaTHYECKUM
pe3yJIbTaThI MOJIETISM.
3. CHCTEMHO TIOAXOMNUT | 3HaAMmb METOIbI OIYYEHHS
K BBIOOPY | PE3YJIBTATOB IPH MCIIOJIB30BAHUU
MaTeMAaTHYECKHX MaTeMaTHYECKUX MOJIEIEH.
METOJIOB u
MH(OPMALMOHHBIX Ymemo nnrepnpernpoBats
TeXHOIOTHL Juis | PE3YIIBTATBIL, [IOJTy4€EHHBIE [IPU
pelleHNs  KOHKpeTHpIX | MICTIO/B30BAHMH MaTeMATHUCCKUX
(buHaHCOBO- MOJIEIICH.
SKOHOMHUYECKUX 3124 B
npodeccnoHaTbHOM
o0JacTu.
4. AHanusupyet | 3namp Mojenu GUHAHCOBO-
PE3yIBTAThI SKOHOMMYECKHX 3a/1a4 ¥ JIEJaTh Ha
UCCleJOBAHMS MX OCHOBE KOJIMYECTBEHHBIE U
MaTeMAaTHYECKHX KAYeCTBEHHBIE BHIBOJIBI.
Mojenell  (pUHAHCOBO-

Ymems vicnonp3oBath MoACIH
(I)I/IHaHCOBO'BKOHOMI/I‘IeCKI/IX 3aga4 u
J€J1aTh HAa UX OCHOBC
KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC
BBIBO/JBbI.

3. MecTo TMCUMILUIUHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Nucuummuna «lludposas marematnka Ha si3pike R u Excel» orHocures k L{ukiy

MaTeMaTUKu U nH(popmaTuku HanpasieHus noarotoBku 38.03.01 «OxkoHomukay» (a5 Bcex

00pa3oBaTeIbHBIX TPOTPAMM).

B nmpouecce wu3ydeHus AMCUMILUIMHBI

MNPpOUCXOAUT OBJIAACHHUC OCHOBHBIMHU

MaTEeMaTUYECKUMH MOHSATUAMH, HEOOXOIUMBIMU I (POPMUPOBAHUS TPOPECCUOHAIBHBIX

KOMHCTGHHI/Iﬁ BBIITYCKHHKA HAaIIpaBJICHUA ((3KOHOMI/IK3>), U OCBOCHHUC HHCTPYMCHTOB

pPEUICHUA MPUKIAAHBIX MATEMATHYCCKHUX 3aJad C HCIIOJIB30BAHUCM BbIYHUCIUTCIbHBIX
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KOMIBIOTEPHBIX TEXHOJOruil. [Ipy 3TOM CTyneHThl MPHOOPETAIOT OMBIT MPUMEHEHHUS
M3y4aeMbIX TEXHOJIOTMM B MNPAKTUYECKUX 3a7adaxX, CBSI3aHHBIX C CaMOCTOSTEIIbHBIM
IIOUCKOM, OOpaOOTKOW, aHaJM30M, OLEHKOH M HUHTEpHpeTanue MnpodeccuoHaIbHOM
uHpopMalnu 0 GYHKIIMOHUPOBAHUH PA3IMUYHBIX PHIHKOB M HHBIX YKOHOMUYECKUX CUCTEM;
OCYLIECTBJIATh YYETHYIO, PACUECTHO-aHAIMUTHYECKYIO U KOHTPOJIBHYIO JEATEIbHOCTh NpHU
O00OOCHOBaHMM W UCIOJHEHUM YIPABICHYECKUX, a Takke (PMHAHCOBO-DKOHOMMUYECKUX

pelIeHNn HA MUKPOYPOBHE.

4. O0beM JUCUUILIMHBI (MOAYJIs1) B 32a4eTHBIX €IMHUIIAX U B AKAJIeMUYECKHX Yacax ¢
BblleJICHHEM 00beMa ayJAUTOPHO (JIEKIMH, CEMHUHAPbBI) M CAMOCTOATEILHOM PadoThI

00y4arImuxcs

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

Buj yueonoii pa6oTnl o Bcero Cemectp 1 Cemectp 2
AUCIUTIIIMHE (B 3/e m yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTh /144 79 79
AUCHUILINHBI
Konmaxmmnasn paboma- 68 34 34
Ayoumopnuie 3anamusn
Jlexyuu - - -
Cemunapul, npakmuueckue 68 34 34
3aHAMUsA
CamocrosiTejibHasi paboTa 76 38 38
B TEKVILEro KOHThONS KonTponbHbIe KoHnTponbHas KoHnTponbsHas
JLTeRYTH p paboThI pabora pabora
Brx npomexyTosHoH 3auér 3auér 3auér
aTTeCTaluu
Ouno-3aounasn ghopma odyuenus, 2021 2.n. u m.o.
Bua yueOHoii padoTsl o Bcero Cemectp 1 Cemectp 2
AMCUUIJIMHE (B 3/e u yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTh 47144 59 92
AUCHMITHHBI
Konmaxkmnas paboma- 50 16 34
Ayoumopmnuie 3anamus
Jlexyuu - - -
Cemunapul, npakmuueckue 50 16 34
3aHAMUSA
CamocrosiTesbHasi padoTa 94 36 58
BIL TEKVILEIr0 KOHTPOIS KoHTpoinbHbIE Kontponbnas KontponbHas
ALTeRYI p paboThI pabota pabota
Bun npomexcyrounoli 3auér 3auér 3auéT
aTTeCTalluu




5. CoaepxaHue AUCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO TemMaM (pa3aesiam)
AMCHHUIUIMHBI ¢ YKa3aHUEeM X 00beMOB (B aKaJleMUYeCKHUX Yacax) U BUAOB YU4eOHbIX
3aHATHHI

5.1. Conep:kanue JTUCUUIINHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnuunsnii npoueccop MS Excel; monarus kHuru, aucra, saeiiku B MS Excel;
aapecanus U GopMaTUPOBAHUE STUEEK; MAHUMYJISALNY C AUATIA30HAMHU SIYE€EK; TUIIbI IAaHHBIX,
BBOJI IaHHBIX U POPMYJI B SUEUKH; TTOJI00p MapamMeTpa, OpraHu3alus CChIIOK.

Berpoennsie ¢pynkunun MS Excel u ux npumeHeHue. DieMeHTapHbIE (DYHKIUU.
Jlornueckue ¢pynkunu. @ynkuuu nporrHosuposanus (POCT, TEHAEHIA). ®Oyukuuu
MOKMCKa JaHHBIX B HeKoTopoM auanazone ([IPOCMOTP, BIIP, I'TIP).

[IpocTeie u cioxubie poreHTh. @unancoBwie pynkuuu. (I1C, BC, IIVIT, CTABKA,
KIIEP), BbrunciieHuE HAYUCIEHUIM MO BKJIAJaM U BBIILUIAT MO KpEeIWTaMm, IUIaH MOralleHus
KpeJInTa.

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

VYcranoBka R u RStudio; omucanwe koHCOJIBHOTO WHTepdeiica; 3arpyska Hu
akTUBalus OnOMoTeK R; Thnbl 1aHHBIX B R U mporpaMmMupoBaHue nepeMeHHbIX; 0a30BbIe
Marematuueckue GyHKIMM B R; co3gaHue mosib3oBaTeIbCKUX QyHKIuA B R u
MOAKIIIOUCHUE TMOJIb30BATEILCKUX OUOIMOTEK; JOTUUECKHE KOHCTPYKIIMM M YCJIOBHBIE
onepatopsl B R; ciocoOs! uteHusi/3amucu B R qaHHBIX pa3nuyuHbIX popMaToB.

Tema 3. Ilocmpoenue zpaghuxoe pynkyuit ¢ R, MS Excel.

YucnoBbie GyHKIIMU UX CBOMCTBA U CIIOCOOBI 3aanus. ['paduk Gynkiuu. CroxHas
u oOparHas (QyHkuu. XapaKTepUCTUKH (PYHKIMH: YETHOCTh M  HEYETHOCTb,
MEePUOANIHOCTh, MOHOTOHHOCTD, OTPAHUYEHHOCTD.

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

[Ipenen uncnoBoi nocnenoBatenbHoCcTU. [Ipenen dyHkuy Ha GECKOHEYHOCTH U B
touke. OHOCTOPOHHUE TIpeieibl. beCKOHEYHO Malibie B O€CKOHEYHO 0O0JIblie (QYHKITUH.
IlepBblii 1 BTOPOM 3aMeYaTENbHbIE IPEIEIIBI.

HenpepoiBHOCTh QyHKIIMU B Touke. Touku paspbiBa pyHkMU. CBONCTBA (QYyHKIIUH,
7



HEIPEPHIBHBIX HAa OTPE3KE. AcumnToThl rpaduka GyHKITUH.
Tema 5. Boiuucnenue npouszeoonou goynkyuu ¢ mouke ¢ R, MS Excel

[IpousBognas u auddepeHiman (GyHKIUM OJHON MEPEMEHHON. DJIACTUYHOCTD
byHKIMA U ee puMeHeHue. [Ipon3BOIHBIE BBICIIIMX TOPSIKOB.

JloxanbHplli 3KCcTpeMyM (yHKIMH. Bpimykible (BorHyTbie) (QyHKOuH. Touku
neperuba. OOmas cxema ucciaeoBanus PyHKIUU U TOCTpoeHus ee rpaduka. Hanbomnbiee
Y HauMEHBIIIee 3HAYEHUS HEMIPEPHIBHON (DYHKIIUHA HA OTPE3Ke.

Tema 6. Yucnennoe HaxodxcoeHue onpeoeeHHO20 U HecodcmeeHHozo unmezpana é R,
Excel
Heomnpenenennpii unterpan. OnpeneneHubld uHTerpan. ®opmyna Herorona -

Jleitonuia. HecoOCTBEHHBIE HHTETPAJIHI.

Tema 1. Onepayuu ¢ KOMNIEKCHBIMU YUCTAMU U PeuieHUe a12e0pauieckKux ypagHeHuil

Kommnekcuble uyucna. Pemenwe anreOpanueckux ypaBHEHUW. Beruncnenue
apu(pMETUYECKUX BBIPAKEHUM.
Tema 8. Ocnosbl pazpabomku nPUIOHCEHUIL 6 UHCMPYMeHmMAIbHOU cpede VBA

OcHoBsl s13bika Visual Basic for Application. Coznanue dpynkiuii. [Tonstie o0bekTa.
OcHoBuble 00bekTHI MS Excel. Makpocel: Ha3HaueHHE, CO3JaHUE M PEIAKTUPOBAHHE.
Pa3paboTka 1mosib30BaTeNbCKUX JUATIOTOBBIX OKOH.
Tema 9. Onepayuu ¢ mampuuamu ¢ R, Excel

ApudmMernueckre BEKTOPbl W JIMHEWHBIE ONEpaly HaJ HUMH. BekTopHoe
npoctpanctBo R". JInHeliHas 3aBUCMMOCTH (HE3aBUCUMOCTh) CHCTEMbI BEKTOPOB. basuc u
pPa3MEpPHOCTh # BEKTOPHOTO NpocTpaHcTBa. KoopauHaThl BEKTOpa B JaHHOM 0asuce.
CkamsipHoe mpousBeneHre BekTopoB B R". J[nuHBI BEeKTOpOB M yrona mexay HumHu B R".
Onepauun Hajg matpuiamu. Panr matpuiel. OOpatHas Marpuiia. PereHune MaTpuyHbBIX
ypaBHeHu Bujga AX=B.

Onpenenurenn U ux cBoiicTBa. IIpuMeHnenue omnpenenuteneit: 1) xkputepuil He
BBIPOXKICHHOCTH KBaJIpaTHOM MaTPHIIbI; 2) HAXOXKJICHUE paHTa MAaTPUIIbl;, 3) HaX0XKJICHUE

0oOpaTHOM MaTpUIIBL.



Tema 10. Pewenue cucmemul nuneiinvix ypagnenuii ¢ R, Excel

Pemenue cucreMm nWHEHWHBIX anreOpanyeckux ypaBHeHUH Meromam Kpamepa,

oOpaTHoO# MaTpullbl 1 MeTosoM ["aycca

CoOcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHIL.

Tema 11. Pewienue npuxkinaouvix Ikonomuueckux zaoay ¢ R, Excel

HaXO}KILGHI/IC 9JAaCTUYIHOCTHU U APYIrUX IPCACIbHBIX BCIMYMH B MHUKPO3KOHOMUKC,

3aJa4un JIMHEHHOTO nporpaMmMupoOBaHusaA B SKOHOMHUKE: MHUHHMH3AIHA PACXO/0B,

MaKCHUMU3alui HpI/I6BIJ'II/I H Jp.; TPAHCIIOPTHAA 3a/la4a, 3a1a4a O Ha3HAYCHHAX.

5.2. Y4e0HO — TEeMATHYECKHUH IJIAH

Ounas popma 0oyuenusn / Ouno-3aounan gpopma odyuenusn

TpyaoemMkocTh B yacax
AyautopHasi pabora
HaunmenoBanme Cemuna Camoc Dopmer
Ne 3aHsATHA B TeKy1Iero
TeM (pa3aesioB) 061 pHI, TOATEJI
/a Bcero Jlexny WHTEPAKTH KOHTPOJIA
AUCHUTLTAHBI as, B IPaKTH bHasl
17011 BHBIX yCcneBaeMocTH
T.4.: YECKHE pabGora
¢bopmax
3aHSITUS
g | Beeremme B MS|og ggm1 | - | 14m1 | 1411 | 1649
Excel
Beeneane B R u
2 RStudio 18 8/6 - 8/6 8/6 10/12
ITocTpoenue
rpauKoB i
3 bysKumit B R, MS 8 4/1 4/1 4/1 4[7
Excel
Brruncienue AyZUTOpHbIE
CaMOCTOSATCIIbHBIC
4 | mpexena GyHKIHA 4 2/1 - 2/1 2/1 2/3 paGoTeL, YacTae B
B R’ MS EXCCI peUICHUHN 3a71a4 Ha
Beruucnenue HPaKTUIECKUX
MIPOU3BOIHOMN 3aHATUSX.
5 cbI;H s toae s | 12| 683 - 6/3 6/3 6/9 | Cosecenosamms o
R, MS Excel JLOMAIIHIM
! 3aJaHUSM.
Yucnennoe
HaXO0XJICHUE
6 | ONPSECICHHOTO M1 16 | g/p - 8/6 8/6 8/10
HECOOCTBEHHOTO
nHTerpasia B R,
Excel
Onepanuu C
7 | KOMIUIEKCHBIMH 4 2/2 - 2/2 2/2 2/2
qHCIIaMU u




pelieHue
anredpanvecKux
YpaBHEHU.
OcHOBBI
pa3paboTKu

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

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

Pemenue
MIPUKIAIHBIX
IKOHOMHYECKUX
3amga4 B R, Excel

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

B memom mo g0 legmo | - | 68/50 68/50 | 76/94 | omTPOMBHBIC
JTUCITUILTAHE paboThI

0
Hroro B % 100%

5.3. Conepkanue CeMMHAPOB, MPAKTUYCCKUX 3AHATHI

Ounasn popma odyuenusn

HaumeHnoBanue Tem IlepeueHs BONMPOCOB /ISl 00CY KAEHUS ®opMbI NPOBEAEHUS
(pa3aen1oB) UCHMIIIMHBI HA CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHI
3aHATHAX, PpEKOMeH/1yeMble
HCTOYHHUKH M3 pa3nenos 8,9
(Yxa3bIBaeTcsl pa3aes U NOPSAKOBBIH
HOMep HCTOYHHUKA)
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1. Benenue 8 MS Excel

BBenenne B Excel, BBox mgaHHbIX ©
(dhopMyI B siueiiku pabouero imucra
OpraHu3anusi CCBUIOK. JEMEHTapHBIC
¢ynkuuu. Berpoennsie Qynkimm MS
Excel u ux npumenenue. Jlornueckue
¢byakuu. OyHKIUKA TPOTHO3ZUPOBAHUS.
(Excel).

OyHKIMS TTOUCKA JAHHBIX B HEKOTOPOM
muanazone ([TPOCMOTP, BIIP, TITIP)
[Ipocteie ®  CIIOKHBIE  TIPOIEHTHI.
®dunancoseie ¢ynkiuu. (I1C, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBomHble  TaONMIBI,  KOHCOJHIAIMS,
¢bubTp, paciupeHHbIN ¢bwbTp,
¢bynxuu BJ1. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
Oyukuuu nporuozuposanus. (MS Excel).
OyHKIMS TIOMCKA JTaHHBIX B HEKOTOPOM
nuamazone (ITPOCMOTP, BIIP, ITIP)
(MS Excel).

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

8.5]

Pemmenue 3a1a4 B
WHTEPAKTUBHOU  (opme,
pOBEpKa

CaMOCTOSITENIbHON paboThI
u pazbop OmMO0K,
BBITIOJIHEHUE aYAUTOPHOTO
3aJaHMsI

2.Bgeacnue B R u Rstudio

VcranoBka R u RStudio; ommcanue
KOHCOIILHOTO wuHTepdeiica; 3arpy3ka u
akTHBalMs OuOmnorek R; 0a3oBbIE
MatemaTtuueckue GpyHkuuu B R.
Coznanue 1moyib30BaTeabCKuX (YHKIUN B
R u mnoaxnrodeHue MOIb30BATENBCKUX
OMOINOTEK.

Pexomenoyemvie ucmounuxu: [8.1]

Tunel nansaeix B R. 3a1anne BeKTOpoB
(RStudio).

YcnoBHBIE  OMEpaToOpbI
nukia B R (RStudio).
Pexomenoyemvie ucmounuxu:[8.1, 8.4.,
8.5]

U OIepaTopbl

Pemenue 3a7a4 B
UHTEpaKTUBHOH  (opme,
MIpOBEpKa

CaMOCTOSITENIbHON pPaboThI
u pazbop OmHMOOK,
BBITMIOJTHEHHE ayAUTOPHOTO
3aJaHHsI

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

[Toctpoenue rpadukoB ¢pynkimii B R, MS
Excel. IlpubnmxeHHOE  BBIYHCICHUE
noBefeHs (QYHKIMA BOMM3M  TOUYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOSHNE HAKIOHHBIX acHMITOT B R,
MS Excel

Pexomendyemvre ucmounuxu:[8.1, 8.2]

Pemenue 3a71a4 B
WHTEPAaKTUBHOW  (opme,
MpOBEpKa

CaMOCTOSITENILHON PaboThI
u pazbop OmHMOOK,
BBITIOJTHEHUE ayJUTOPHOTO
3aJaHHs
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4 Brruucnenue npezena
¢ynkuuu B R, MS Excel.

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

Pemenue 3agau B
WHTEPAKTHBHOU (hopMme,
pOBEpKa
CaMOCTOSITENILHON PabOTHI
U pa3dop omuooK,
BBITIOJTHEHUE ayIUTOPHOTO
3aIaHMsI

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

[TpubnmxenHoe BBIYUCIICHHE
MIPOU3BOIHOM (PYHKITMH B 3aJJAHHOM TOYKE
B R, MS Excel.

MOHOTOHHOCTh W TIOMCK JIOKQJIbHBIX
skcTpemyMoB ¢yakimu B R, MS Excel
YuciaeHHOE WCCIIeIOBAHNE BBITYKIOCTH
(GyHKINU 1 TIOUCK ee ToueK rmeperuda B R,
MS Excel.

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

HUCCICIOBAHUC

Pemenue 3agau B
UHTEPaKTHBHOH (opme,
poBepKa
CaMOCTOSITEIILHOU PaOOTHI
1 pazdop ommuooK,
BBITIOJIHEHHUE ayJTUTOPHOTO
3aJaHusI

6.UucieHHOEe HAXO0XICHUE

YucaeHHOE HaX0XKICHHE OnpeaAcICHHOIO

Pemenue 3amay B

OTIpeIeNIEHHOTO U | ¥ HECOOCTBEHHOT'0 HHTEerpaia B MS UHTEPaKTUBHOU opMme,

HecoOcTBeHHOro mHTerpana | Excel pOBEpKa

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

8.5] ¥ pa30op OMMOOK,

BBITNIOJIHEHHE ayIUTOPHOTO
3aJIaHus

7. Onepanuu ¢ | KommiekcHrie uncia. Pemenue PaGora ¢ yueOHoit

KOMIUIEKCHBIMH YHUCJIAMH U | alreOpanyecKuX ypaBHEHUH. nuteparypoil. Pemenune

peuieHue anreOpanueckux | Beraucienue apupmMeTHUecKuX TUTIOBBIX 3a1a4. Pa3zbop

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

Pexomenoyemvie ucmounuxu:[8.1, 8.2,

8.4., 8.5]

3aHATUS. BeITosIHEHIE
OMAIITHUX 3aJaHNI K
Ka)XJIOMY 3aHSATHIO.

8. OcHOBBI  pa3paboOTKu
MIPUIIOKEHUN B
MHCTPYMEHTAIBHONW  cpele

VBA

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

Coznanue Gpopmbl Ha pUMeEpe
skoHOMHUYeckoi 3a1aun B VBA (Excel).
Pexomenoyemvle ucmounuxu: [8.2]

Pabota c yuebHo
aurTeparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelomHeHne
JIOMAIIHUX 33IaHUH K
Ka)XJIOMY 3aHATHIO.

9. Omneparuu ¢ MaTpUIlaMH B
R, MS Excel

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

CoOcTBEeHHBIE 3HAYEHNS U COOCTBESHHBIE
BEeKTOPHI MaTpull. KBagparuunsie hopMbl
(R).

BexTops! u aetictBus Hag HumH (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 YpaBHEHUH B R,

MS Excel.

Pemenne MaTpuuHbIX ypaBHEHHI
(meToniom oOpaTHo# matpuiibl, Kpamepa,
l'aycca (B R, MS Excel). Oxonomuko-
MaTeMaTH4eCKasi MOJIeTh
MEXOTpacieBoro damanca (MOIEb
«3atpatsl-Beintyck»). Marpuunoe
ypasuenue (B R, MS Excel).
I'paduueckuit MmeTo1 pereHus 3aaad
JMHEeWHoro nporpammupoBanus (B R, MS
Excel).

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

Pabota c yuebHOI
aurteparypoii. Pemenune
TUTOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATUA. BeinonHeHue
JIOMaIIHUX 3aJlaHUM K
KQKJIOMY 3aHATHIO.

11.Pemenne  mpUKIaAHBIX
SKOHOMMYECKHUX 3a7a4d B R,
MS Excel

JInneliHOEe MpOrpaMMHUpPOBAHHE
(CuMrutekc-MeTo, 3a1a4a o
MPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a U
3agaua o HazHaueHusx) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota c yuebHo
auTepatypoii. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIPOCOB I10 TEME
3aHATHs. BeInoiHeHHE
JOMAaITHUX 3aJIaHUM K
KOKJIOMY 3aHSTHIO.

Ouno-3aounasn gpopma oodyuenusn

HaumeHnoBaHue TeM

IlepeyeHb BONPOCOB il 00CYKAeHUS

®opMbI IPOBeIeHUSA

(pa3aesioB) UCHMIIIMHBI HA CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHH
3aHATHAX, PpEKOMEH1yeMble
HCTOYHHUKH M3 pa3nenos 8,9
(Yxa3bIBaeTcsl pa3aes U NOPSAKOBBIH
HOMep HCTOYHHUKA)
1.BBenenne 8 MS Excel Beenenne B Excel, Bsom pganubix u | Pemienue 3a1a4 B
¢dbopmy: B siueiiku pabouero Jucra UHTEpPaKTUBHON  (opme,
Opranuzanus CChUIOK. DJIEMEHTapHbIE | IPOBEpKa

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

@DyHKIUS TOUCKA JAAHHBIX B HEKOTOPOM
mrarazone (ITPOCMOTP, BIIP, I'TIP)
IIpoctble ¥ CJHOXHBIE  NPOLIEHTHI.
®unancoseie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomendyemvre ucmounuxu: [8.2.]
®ynkiun nporuosuposanud. (MS Excel).
OyHKIUS TIOUCKA JAHHBIX B HEKOTOPOM
nuanaszone (ITPOCMOTP, BIIP, ITIP)

(MS Excel). ®unancoBbie (yHKIUU
(OCIUIT, TIPTUIT, OBLUIOXOL,
OBIUIUIAT). (MS  Excel). Ilnan

MOTAIICHHSI KPEIUTA.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

CaMOCTOSITENIbHON PaboThI
u pazbop OmHMOOK,
BBITMIOJTHEHHE ayAUTOPHOTO
3aJaHuS
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8.5]

2.Beenenue B R u RStudio

VcranoBka R wm RStudio; omnwmcanue
KOHCOJIBHOTO HHTepdeiica; 3arpy3ka u
akThBanusa OuOmmorek R; 0a30BbIe
Matematndeckue pyHknuu B R. Co3nanue
MOJb30BaTeNbCKUX (yHKIMA B R m
MOJIKITIOYCHUE MOJIb30BATEIIHCKUX
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 3a1a4 B
WUHTEPAKTHBHOH  Qopme,
poBepKa

CaMOCTOSITEIILHOU pabOThI
u pa3bop OIMOOK,
BBINIOJIHEHHE ayIUTOPHOTO
3aJaHuMsI

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

[Toctpoenue rpadukoB dynkimii B R, MS
Excel. IlpubnmkeHHOEe  BBIYUCIICHHE
noBefieHUs (QYHKIUM BONM3H  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MIOCTPOCHHE HAKJIOHHBIX aCHUMMTOT B R,
MS Excel.

Boruncnenue npenena ¢pyakiuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu. [8.1., 8.2.]

Pemenue 3a71a4 B
WHTEpaKTUBHOW  (hopme,
MpoBEpKa

CaMOCTOSITENIbHON paboThI
u pazbop OIIMOOK,
BBITNIOJIHEHUE ayAUTOPHOIO
3a/laHus

4 BpraucieHue npeaena
¢ynkuuu B R, MS Excel

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

Pemenue 3a7a4 B
MHTEPAKTUBHOMN dbopwme,
MpOBEpKa

CaMOCTOSITENIbHON PaboThI
u pazbop OmHuOoK,
BBITMIOJTHEHHE ayAUTOPHOTO
3aJaHHsI

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

[Tpubnmxennoe BBIYMCIICHUE
MIPOU3BOIHOM (PYHKIIMH B 3a/1aHHOM TOUKE
B R, MS Excel. MOHOTOHHOCTb M MOHCK
JIOKAJIBHBIX AKCTpEMyMOB (pyHKIUHU B R,
MS Excel UYwucnennoe wuccienoBaHue
BBITTYKJIOCTH (DYHKITUU U TIOUCK €€ TOYEK
nepernba B R, MS Excel. Ilonnoe
YHICIIEHHOE HccieoBaHne QyHKINH B R,
MS Excel
Pexomenoyemvie
8.2.,8.4., 8.5]

[8.1,

UCMOYHUKU.

Pemenue 3anau B
WHTEpaKTUBHOU (opme,
IpoOBepKa
CaMOCTOSITENIbHOM pabOThI
U pa3bop omuooK,
BEITIOJTHEHHUE ayIUTOPHOTO
3a/laHus

6.YuciieHHOE HaAXO0XIEHUE
OTIpeeTIEHHOTO u
HECOOCTBEHHOTO HWHTErpaja
B R, MS Excel

qncneHHoe HaAXO0XICHHUC onpezleneHHoro
1 HECOOCTBEHHOT 0 MHTErpasia B MS
Excel

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

Pemenue 3agau B
WHTEPaKTUBHOU (opMme,
MIpOBEpKa
CaMOCTOSITENTLHOUN pabOTHI
1 pa300p OmuooK,
BBHITIOJTHEHUE ayIUTOPHOTO
3aJIaHus

7.0nepanuu C
KOMITJIGKCHBIMH YHCIIAMH 1
pelieHre — anredpanydeckux
YpaBHEHU.

KommiekcHbie yucna. Pemenue
anreOpandecKux ypaBHEHUM.
Brruucnienue apumMeTuaeckux
BbIpakeHNI. COOCTBEHHBIC 3HAUCHUS U

Pa6ora ¢ yueOHoit
auteparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOTIPOCOB TI0 TEME
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COOCTBEHHBIE BEKTOPBI MaTPHII.
Ksangparuunsie ¢popmsl (R). Bekropsr n
neiicteus Hag HuMu (B R, MS Excel).

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

3aHATUs. BrimoinHenue
JOMAIITHUX 3aJaHNul K
KaKJI0MY 3aHSTHIO.

8.0cHOBBI pa3paboTku
MIPUITOKEHUI B
MHCTPYMEHTAJIIBHOW  cpele
VBA

Co3nanue makpocoB u pynkmmii B VBA.
(Excel).

Co3nanue GopMbl Ha IpUMeEpe
sKOHOMHUECKOM 3a1aun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

PaGora ¢ yueOHOI
auteparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIPOCOB I10 TEME
3aHATHS. BelnonHenne
JIOMAaITHUX 3aJIaHuH K
Ka)XJIOMY 3aHSATHIO.

9.0mnepauuu ¢ MaTpullaMu B
R, MS Excel

Anrebpa MaTpHII, UMIIOPT, SKCIIOPT
nmanHaeiX U3 R 8 MS Excel.
Pexomenoyemvie ucmounuxu. [8.1.,8.2.,

8.4., 8.5]

Pabota c yuebHoO
aurteparypoil. Pemenune
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATUA. BeinonHeHue
JIOMAIIHUX 3aJlaHUM K
KKJIOMY 3aHSTHIO.

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

Pemrenne MaTpuyHbIX ypaBHEHUN
(MeTooMm oOpatHoi MaTpulsl, Kpamepa,
I'aycca (8 R, MS Excel). DxoHOMuKO-
MaTeMaTH4YeCcKas MOJIEIb
MexoTpaciieBoro 0aisanca (MoJienb
«3arpatbl-Beimyck»).

Marpuunoe ypaBuenue (B R, MS Excel).
JInneiinoe [IPOrpaMMHUPOBAHHUE
(Cummiekc-meTo, 3ajaya 0
IIPOU3BOJICTBE, TPAHCIIOPTHAs 3ajJadya M
3amaya o HazHaueHusix) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]

Pabota c yuebHo
auTepatypoii. Pemenue
TUIIOBBIX 3a7a4. Pa3oop
BOIPOCOB I10 TEME
3aHATHs. BeInojiHEHHE
JOMAITHUX 3aJIaHuH K
Ka)XJIOMY 3aHATHIO.

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

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

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota c yuebHoOI
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelonHenne
JIOMAIIHUX 33IaHUH K
Ka)KJIOMY 3aHATHIO.

6. IlepeyeHbr yueOHO-METOAMUYECKOTO o0ecreYeHHs IS CAMOCTOSITEIbHON pPadoThl

oﬁyqalomnxm o JTMCIMIIINHE

6.1. Ilepeyenb BONMPOCOB, OTBOAUMBIX HA CAMOCTOAATEILHOE OCBOEHHE TUCHMIJIMHBI,

(¢opmMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOM PA0OTHI
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HaunmeHoBaHHe TeM
(pa3/ae/i0B) IMCUMILIUHBI

Ilepeyenb BONpocoB.,
OTBOJAUMBIX Ha
CaMOCTOSITeIbHOE OCBOEHHUE

®opMbI BHEAYTUTOPHOM
CaMOCTOSITe/IbHOI PadoThI

Beenenue 8 MS Excel

Jlornueckue byHKIHN.
OyHKIIUN MIPOTHO3UPOBAHUS
(POCT, TEHAEHLIMA).
Breruncnenne HadyuclIeHWH 110
BKJIajaM W  BBHILIAT 110
KpeauTaM, IUTaH IIOTalllCHUs
KpeauTa.

— Pemenne 3amau B MS Excel;

— paboTa ¢ TEeKCTOM JISKIIH, pa30oop
BOIIPOCOB I10 TEME 3aHSTHS,

— U3y4YCHUE PEKOMEH/IOBAaHHBIX K
3aHATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHITHUSIM;

- BBITMOJIHEHHUE JIOMAITHUX 3a/1aHUH;

- BBIITOJTHEHUE 33JaHUH

KOHTPOJILHOH paboThI

Bsenenue B R u RStudio

Tumel fandeix B R n
MIPOrpaMMHUPOBAHKE TTEPEMECHHBIX,
JIOTUYECKUE KOHCTPYKIIMH U
YCIIOBHBIC OIepaTopsl B R;
crocoObI uTeHus/3anucu B R
JTAHHBIX Pa3IUYHBIX (DOPMATOB.

— Pemenue 3agau B R;

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

— U3YYEeHHE PEKOMEHIOBAHHBIX K
3aHATUIO TUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJITOTOBKA K CEMUHAPCKHUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHHE JOMAIIHHUX 3aJaHUMH;

- BBIIIOJIHEHYE 3aJaHuU

KOHTPOJIbHON pabOThI

[TocTpoenue rpadgukon
¢ynkuuii B R, MS Excel

XapakTepucTuku pyHKIUHI:
YETHOCTh U HEYETHOCTD,

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

NEPUOTMIHOCTD
CpHOA OCTb, BOIIPOCOB 110 TEME 3aHATHUS,
MOHOTOHHOCTB,
OTPAHHUEHHOCTb. M3Y4YEHHE PEKOMEHJOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX
HCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
IPAaKTUYECKUM 3aHATHM;
- BBIIIOJIHEHHUE JIOMAIIHUX 3aJ[aHH;
- BBIIIOJIHEHUE 3aJJaHUN
KOHTPOJIbHON pabOThI
Brruncnenue npeaena beckoHneuHo MaJble H | — Pemenue 3amau B R, MS Excel;
¢byukuu B R, MS Excel OECKOHEYHO OosbIne

¢ynkuuu. IlepBblii u BTOpOM
3aMedaTeIbHbIE TPEIEIbl.

HenpepbiBHOCTh  (GyHKIHMH B
TOYKE. Toukn pa3peiBa

byHKINN.

— paboTa ¢ TEeKCTOM JIEKIINH, pa3oop
BOIIPOCOB T10 TeME 3aHSITHUS;

— U3YyYEeHHE PEKOMEH/IOBAaHHBIX K
3aHATHIO TUTEPATYPHBIX
HMCTOYHUKOB;

- MIOATOTOBKA K CEMUHAPCKUM U
MPAKTUYICCKUM 3aHITHSIM;

- BBIIIOJIHCHUE JTJOMAIIIHKUX 3aJaHui;

- BBITIOTHEHHE 3aJJaHHI

KOHTPOJIbHOH paboThI

Brruncnenue
MPOU3BOIHON (DYHKIIMU B

DOnacTUyHOCTh (QYHKIMM U €€
IIPUMEHEHHUE.

— Pemenue 3agau B R, MS Excel,
— paboTa ¢ TEeKCTOM JICKIIHH, pa30oop
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touke B R, MS Excel

HauOospmee W HauMeHbIIIEE
3HA4YEeHUsI HENPEPBIBHOW (DYHKIHH
Ha OTpE3Ke.

BOITPOCOB IO TCMC 3aHATHUA,

— U3Yy4YEHHE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHUE 3aJaHuU

KOHTPOJILHON paOOThI

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

Heonpenenenusli  uHTErpas.
dopmyna Hprotona -
JleitOHuna.

— Pemenne 3amau B R, MS Excel,;

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

— U3y4YeHHUE PEKOMEHIOBaHHBIX K
3aHATUIO TUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJITOTOBKA K CEMUHAPCKHUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHYE 3aJaHu

KOHTPOJILHON paOOThI

Oneparun c
KOMILUIEKCHBIMH YU CIIAMHU U
pelieHre anredpanyecKux
YpaBHEHUU

Brruncienue byHKIMi
KOMILIEKCHOTO TIEPEMEHHOTO

— Pemenue 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JISKIIH, pa3oop
BOIIPOCOB I10 TEME 3aHSITHS,

— HM3YyYEHHUE PEKOMEHJ0BaHHbIX K
3aHATHIO JTUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHITUSM;

- BBIIIOJIHEHUE JIOMAIIHUX 3aJ[aHH;

- BBIIIOJIHEHUE 3aJJaHUI

KOHTPOJIbHON pabOThI

OcHoBBI pa3paboTku
MIPUIIOKEHU N B
MHCTPYMEHTAJILHOU Cpene
VBA

OcnoBnl s3bika Visual Basic for

Application. Pazpabotka
MOJIb30BATEIbCKUX  JTHAJIOTOBBIX
OKOH.

— Pemenne 3agau B R, MS Excel,;

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

- U3YYEHUE PEKOMEHIOBAaHHBIX K

3aHSATHUIO JINTEPATYPHBIX

- IOATOTOBKAa K CCMUHAPCKUM U
NPAaKTUYECKUM 3aHATHIM;

- BBIIIOJTHEHUE JOMAIITHUX SaJIaHI/Iﬁ

Onepaulm C ManI/II_IaMI/I B
R, Excel

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

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JIEKIINH, pa3oop
BOIIPOCOB T10 TEME 3aHSITHUS;

— U3y4YEHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHKOB,

- MOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BRITTOJTHEHHE JOMAITHUX 3aJIaHHM;

- BBIIIOJIHEHUE 3aJaHuI
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KOHTPOJIbHOW PabOThI

Pemenue CHCTEMBI
JIMHEMHBIX YpaBHEHUH B R,
Excel.

CoOcTBEHHBIE
COOCTBEHHEIE

3HaA4YCHUA n

KBaJPaTHBIX MATPULL.

BCKTOPLI

— Pemenne 3amau B R, MS Excel,;

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

— U3y4YeHUE PEKOMEHJOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHITHUSM;

- BBITMIOJIHEHHUE JIOMAITHUX 3a/1aHU;

- BBIITOJTHEHUE 33[aHUH

KOHTPOJIbHON pabOThI

Pemienne MPUKIaTHBIX
SKOHOMMYECKHX 3a1a4 B R,
Excel

Haxoxnenue

AMACTUYHOCTU |
JOPYTUX TPEIeIbHBIX BEIUYUH B
MHUKpO3KOHOMUKE. TpaHcropTHas
3aja4a, 3aJ1a4a O Ha3HAUYEHUSX.

— Pemenue 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JICKIIHH, pa30op
BOIIPOCOB T10 TEME 3aHSTHUS;

— M3YyYEHHUE PEKOMEHJIOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHSITHUSIM;

- BBITMIOJIHEHUE JIOMAITHUX 3a/IaHUH;

- BBIIIOJTHEHUE 33JIaHUH

KOHTPOJIbHOH paboThI

6.2. IlepeyeHb BONPOCOB, 3aJaHNH, TeM VISl OATOTOBKH K TeKYyIIeMY KOHTPOJIIO

Hpumepubte 60NPOCHI K KOHMPOJ/IbHbIM paﬁomaM

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

u 11p.)? Kakoil CMBICI UMEIOT OHU U UX apTyYMEHTHI?

2. Kak moctpouts rpaduk Gpynkuuu B Excel/R?

3. Uto Takoe mpeaen YMCIOBOM MOCIEI0BATEIHLHOCTH, TIpeaes GYyHKIIMU B TOUKE, HA

o0eckoneunoctu? Kak BBIUHMCINTH npeaci, HUCIOJb3ysl BBIYHCIUTCIBHBIC BO3MOXXHOCTHU

Excel/R?

4. Yto Takoe acumrtora rpaduka pyHkiuuu? Kak HaliTH acuMOTOTHI (AHATUTHYCCKH

u B Excel/R)?

5. Uro Takoe mpousBoaHas pyHkiuu? Kak BEIYUCIUTH MPOU3BOIHYIO C TTOMOIIILIO

dhopmyit uncneHHoro nuddepeHrupoBaHus?
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6. Kakue ¢pyHKIIMM HA3BIBAIOTCSI MOHOTOHHBIMU Ha MpoMexyTke? UTo Takoe Touka
JoKaJbHOTO 3KcTpeMyma (pynkumnu? Kak uccnemoBarh (yHKIUMIO HA MOHOTOHHOCTb U
sKcTpeMyMbl (aHanuTryecku U B EXcel/R)?

7. Kakue (QyHKIIMU Ha3BIBAIOTCS BBIMYKJIBIMH U BOTHYTBIMH Ha MpoMexyTke? Urto
Takoe Touka meperuda ¢ynkiuu? Kak mccnemnoBaTth QyHKIMIO HA BBITYKIOCTh U TOYKH
neperu6a (aHamutuuecku u B Excel/R)?

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

9. TIlo xakuM mpaBuIaM BBITIOIHIIOTCS OTNIEpaIlii HaJ MaTpUllaMu (apupMeTHIECKHUE,
TpaHcnoHupoBanue)? Uto Takoe oOpaTHast MaTpuIla U JJI1 KaKUX MaTPHI] OHA CYIIECTBYET?
Kak BBIMONHUTH CIOXKEHHE, BEIUMTAHUE, YMHOKEHUE, TPAHCTIOHUPOBAHNE U HAXOXKICHUE
obparHoii matpuiibl B Excel/R?

10. Yro Takoe ompenenurear MaTpuibl? Kak HalWTH oOmpenenuTesnh MaTpHIlbl B
Excel/R?

11. Yto Takoe cuctema JMHEHHBIX anreOpandeckux ypaBHeHUN? CKOJIBKO pelieHui
U B KaKuX cirydasx oHa MoxkeT nMeTh? Kak permuts CJIAY B Excel/R?

12. Kak pemuth MaTpudHoe ypaBHenue Buaa AX=B wiu XA=B B Excel/R?

13. Kak ompenenensl JTUHEHHBIE OINEpanuyd Haj apudMETUUYECKHUMH BEKTOpPaMHU,
CKaJS[pHOE TPOU3BEJICHUE BEKTOPOB, MOJYJb BEKTOpa, yroil MexAy BekTopamu? Kak
BBITIOJIHUTH JIMHEHHBIC OMEpallii, BBIUUCIUTH CKAISPHOE MPOU3BEACHHUE, HAUTU MOJYJIb
BEKTOpa, HAWTH yroJl Mex 1y Bekropamu B Excel/R?

14. Yto Takoe coOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOpa MaTpuilbl? Kak HallTh
COOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIE BEKTOpA MATPHIILI B R?

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

JWHEHHOoro nmporpammupoBanus B Excel/R?
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Ilpumepwt 3a0anuit KOHmpoaIbLHBIX padom

3amaHus MOKHO BBINOJHUTEL Kak B Excel, Tak u B R-studio
Ilpumep 1
1. TIpoBecCTH MOJIHOE MCCIIE0OBAHKUE U MOCTPOUTH rpaduk pynkuuu Yy = f(X).
Haiitu Haubosbliiee 1 HaMMeHbIee 3HaUeHUs QyHKIMU Ha oTpe3ke [—2;0].

x*—2
f(X):m.

2. TIpoBecTH MOJHOE UCCIICIOBAHUE U MIOCTPOUTH rpaduk GpyHkimu Yy = f(X).

y=x*-5x+6

3. C nomoupto pUHAHCOBBIX (DYHKIHI OMPENEINTh, KAKUM JOJHKHO OBITH
HaYaJIbHOE 3HAYCHHE BKIIAJ1a MPH CICIYIONTUX YCIOBUAX: cpok Bkiaaa (Kmep)— 18
MecsineB, oOyayuiee 3HaueHue Bkiaga (be) — 11 500 nonnapos, rogoBas
nporeHTHas ctaBka (CtaBka) — 12,5%. JlonmoJHUTENIbHBIC BIOKEHUS M U3BIATHS HE
npou3BoASTCs. [IpOoreHTh HAUUCIAIOTCS eXKeKBapTalibHO. OTBET AaTh C IByMs
3HaKaMH IOCJIE 3amsTOM.

Ilpumep 2
1. 3BeCcTHO, 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 PECypehl &, bi, Ci. ITpu aTom eciu a;>0,
pecypc uMmeetrcs B Haiauuuu, eciau <0, To OH HaxoauTCs B ayTcopcuHre. B memnsax
MHOFO(l)aKTOpHOFO aHaJIn3a JACATCIIBHOCTU KOMITaHHUHA H€O6XOI[I/IMO paCcCUHUTaThb
CIIEAYIOIINE 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 KOJHYECTBO PECYPCOB Xi, X2, ..., Xg OBUIO MCIOJIB30BAHO B

KOMIIaHUHW IIPpHU BBIIOJHCHHUHW OCHOBHBLIX 3aJady. HBBCCTHO, qTO AJIs1 O5TOro0 HaAo
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PELINTh CUCTEMY JIMHENHBIX ypaBHEHUN. OTBET JalTE C TOYHOCTBIO JI0 JIBYX 3HAKOB

rocse 3ansaTou. Pesynprar nposepere.

6 x1+ 8 X - X3+ 8 x4 7 Xst 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 x+ 10 x -9 X3 -9 x4 -9 x5+ X6 7 X+ 3 Xg= 10,12

3. JUis BBINONHEHHS ONTUMAIBHOIO OW3HEC-IUIAHMPOBAHUSA TPEOYETCs PEIIHUThH

MAaTpUYIHOC YPABHCHHUC AJIS1 OTBICKAHUWA MATPULbI X no 3aJlaHHBIM MaTpHullaM 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 0O 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 TOpPTal OpraHU3aIiH
TpeOyeTCcsl HaWTH C TOYHOCTHIO N0 3 JECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIa U
coOCTBeHHBIE BEKTOpPHI MaTpuilbl A. [IpoBepuTh OpPTOrOHAIBLHOCTH MOJTYYEHHOTO

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. [IponientHas
craBka 11,75%. IlepmoanvHocTh HauuciaeHus — pa3 B KBapraid. Kakyroo cymmy
OCHOBHOT'O JIOJITa KJIMEHT BBITJIATUT 3a niepBbie 9 et u 3a 11-i rox nepuoga? Oteer
OKPYTJIUTE JI0 KOTIEEK.

6. Jlis BBINOJIHEHUS ONTUMAJIBHOTO OW3HEC-TUIAHUPOBAaHUA TpeOyeTcsl PEIIUTh
CJIEIYIONUTYIO 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 OLEHKH PAa3JMYHBbIX (GOPM TeKYLIero KOHTPOJISA yCIeBaeMOCTH

Kpurtepuu 0ayuibHON OLIEHKH Pa3IUYHBIX POPM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
COIepKaTcsi B COOTBETCTBYIOIIMX METOJIMYECKUX pEKOMeHaanusax JlemaprameHta
MaTEeMAaTHUKH.

7. @OoH/1 OLIEHOYHBIX CPEACTB VISl POBEJACHUSI IPOMEKYTOYHOH aTTeCTAlIUN
00y4aromuxcs Mo JUCHUILIHHE

IlepeyeHp KOMIIETEHLIMN C YKa3aHUEM WHJIMKATOPOB MX JOCTHKEHHS B IPOLECCE
OCBOCHHSI 00pa3oBaTeIbHOM MporpaMmbl cojaepxkutcsi B paszaene 2 «llepeueHn
IJIAHUPYEMBIX PpEe3yJbTaTOB OCBOCHHS 0Opa30BaTENbHON TPOrpaMMbl C YKa3zaHUEM
WHJUKATOPOB UX JOCTKEHUS U TIAHUPYEMBIX PE3YJIbTaTOB O0yUEHHUS 10 AUCITUTUTHHE.

TunoBbie KOHTPOJIbHBbIC 3aJaHUS UM HHbIE MATEPHUAJIbI, HEOOXOAUMBbIE /151 OLICHKH
HHAUKATOPOB A0CTUKeHHUS KOMIIETCHIUI, 3SHAHUNA U YMEeHU I

HaumeHoBaHue IIpumepsl 3a1aHU NJIA OLEHKU MHIAMKATOPOB J0CTHKEHUS KOMIIeTeHIU
KOMIIeTEHIU

YK-4 1. Ucnosib3yeT OCHOBHBIE METO/ABI U CPEACTBA MOJIyUYeHH s, IPeACTaBIeHHUS,
CrniocobHOCTB XpaHeHus1 M 00padOTKH JAHHBIX.
HCIIO0JIB30BaTh 3ananmue 1.
IIPUKIIATHOE Co3natb B Excel anexTponnyto Tabmuiy, coJepkaniyro JaHHbIE O Kypce eBpo
MpPOTpaMMHOE (EUR) 3a mocnemuuii Mecsil (3Ty HHPOPMAIHIO MOXHO HAlTH Ha
obecrieyeHue npu opunuansHoM caiite Coepbanka). IMmopTipoBath 3TH AaHHbIE B R B Buje
peleHnn ob0nekTa Tuma data.frame.
npodeccCHoHATBEHBIX
3a1a4
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2. IeMOHCTPHUpYET BJIaJIeHUE npodeccuoHaJIbLHBIMHU naKeTamu
NMPHUKJIATHBIX IPOrPaMM.

3ananue 2.
C nomotnsio puHaHCOBBIX PyHKIMI EXCEl cocTaBuTh TU1aH MoramnieHus
kpeauta B pazmepe 500 ToIC. pyo., B3siToro Ha 18 mecsues noa 16% rogoBbIx
(IpOLIEHTHI HAUUCIISIOTCS €KEMECSIYHO) M BO3BPAIIAEMOT0 PaBHBIMHU

IJIaTeKaMH B KOHIIC KaXXJ0TI'0 MEcCs1a.

3. BoiOupaeT He00X01MMOe NPUKJIAJTHOE IPOrPaMMHOe odecriedeHne B
3aBMCHMOCTH OT peliaeMoii 3agayqu.
3ananue 3.

3ajaHbl 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) . Beraucauth 3HaUCHHE BBIPAKEHHUS

3(a,b)c—2(b,c)c+|a|b B Excel unu B R.
4. Ucnoab3yeT NPUKJIAAHOE IPOrPaMMHoOe o0ecriedyeHue I pelieHus
KOHKPETHBIX NPUKJIAIHBIX 3a71a4.
3aganue 4.
Nwmeercs nsars 3ananuii - A, b, B, I', /I - u sate padotnuxos — I, 11, 11, IV, V -
JUTSL UX BBITIOJIHEHUA. B Tabnuie ykasaHa npuobLib, KOTOPYIO 00ecTieunBaeT
KaKJIbII 13 paOOTHUKOB MPHU BBHITTOJHEHUH KaXJA0T0 U3 3aJaHUH.

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 3amanus Mexy paboTHUKaMU (OJTHO 33/JaHUE BBITIOJIHSIETCS
OJIHUM YeJIOBEKOM) TaK, 4T0ObI 0011ast MpUOBLIb OT BBHINOJIHEHUS 3a/1aHu Oblia
HauOobIIel. B oTBeTe yka3aTh HailleHHYI0 HAMOOJIBIITYIO TPUOBLIb.

ITKH-3

CrnocoGHOCTh
OCYIIECTBIISTH COOp,
00paboTKy 1
CTaTUCTUYECKHI
aHalu3 TaHHBIX,
MIPUMCHSIT
MaTeMaTHYeCKHE
METOJIBI JIUISl PEIICHHUS
CTaHJIaPTHBIX
po¢eCCHOHATBHBIX
¢uHaHCOBO-
HSKOHOMMYECKHUX 33/1a4,
UHTEPIPETUPOBATH
MOJIy4YEHHBIE

1. JleMmoHcTpHpyeT 3HAHUSI MATEMATHYECKUX MeTO0B, IPMMEHsIEMbIX B
MEHeKMeHTe

3aganue S.
Haiitu B ounmansueix ncrounnkax (Hanpumep, B PBK) undopmaruio o
CTOMMOCTH MHMHYTBI PEKJIAMbl Ha TEJIEBU3HMOHHBIX KaHalaxX BO BpeMs
tpancauun UM o ¢pyrbomny 3a nocnenuue 5 ner. [Ipoananusuposartsb
IIOJIy4eHHbIE JJaHHbIE. [[pOMIUIFOCTpUPOBATH MOIYYEHHBIE PE3YIbTATHI
JIAarpaMMon.

2. IlpumensieT MaTeMaTHYeCKHe METOAbI W MOJEIH IJIsi 000CHOBAHUS
NPUHSITHS YIPABJIeHYECKUX PelleHHuid.
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pe3yNbTaThI

3aganue 6.
CTpyKTypHasi MaTpHiia TOPrOBJIH TPEX CTPaH UMEET BH/I
0,3 0,2 0,5
A=/0,4 0,4 0,3
0,3 0,4 0,6

(@;; - mons TOProBoro OrOJUKETA, KOTOPYIO J-ast CTPaHa TPATUT HA UMIIOPT

TOBApOB U3 i-0ii cTpaHbl). ONpeaeTUTh BO3MOKHBIC OFO/KEThI CTPaH, MPH
KOTOPBIX TOPTOBIIs OyneT cOanmaHcupoBaHHOU (0e31e(hUIIMTHOMN ) AT KaXK 101
U3 CTpaH.

HCII0JIb30BAHUU MAaTEeMAaTHYECCKHUX Moz[eneﬁ.

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.

Onpenenutb, KaKOW THUI 3aBUCUMOCTHU 00JI€€ TOUHO OIPENIEISET IOBEACHHE
[EHHOW OyMaru — JIMHEWHBIN UITN SKCTIOHEHITUANIBHBIHI, U, TIPUMEHUB
COOTBETCTBYIOIIYIO (DYHKIHIO, PACCYMTATh MPEATIOIaraeMblii Kypc Ha
01.03.2021

3. CopepxaTe/ibHO HMHTepPNPETHPYET Pe3yJbTaThl, MOJy4YeHHbIEe NPH

Ilpumepvr munogwix 3a0anuii

3aoaua 1. C nomolplo PUHAHCOBBIX (PYHKLIMMA ONPENETUTh, KAKMM JIOKHO OBITh
HavyaJIbHOE 3HAUYCHME BKJI/Ia MPU CIEIYIONIUX YCIOBUIX: cpok Bkiana (Kmep) — 3,5 roxa,
oynyiee 3nauenue Bkiaaa (be) — 21 500 nonnapos, rogoBasi mporieHTHAs CTaBKa
(CraBka) — 10%. /lonomHUTEIBHBIC BIIOKCHUS M U3BATHS HE TPOU3BOAITCS. [IporieHThI
HaYUCIAIOTCA 110 nostyroausM. OTBET AaTh C ABYMS 3HAKAMU TIOCJIE 3aIATOM.

3aodaua 2. Ilnomaas nepBoro kpyra coctasisier 760, mioiaab BTOPOro Kpyra COCTaBJIseT
20. C nomormpto uHcTpyMeHTa [lonbop mapamerpa omnpeneauTbh BO CKOJIBKO pa3 paauyc

MEPBOro Kpyra OTJIMYAETCSl OT paJinyca BTOPOTO
3aoaua 3. Haiitn mepsyro mpomsBoaHylo ¢yHkiuu Y =5Xe”" B Touke x = -1,5. OTBET

MPEACTaBUTh B BUJIE ACCATUIHON ApoOu ¢ TouHOCTHIO 10 0.001.
3aoaua 4. JIna pynxkuun y = arctg(x + 2.5) — 0.25x HaiiguTe:
1) opaunaTy TOukM nepecedeHus rpaduka c ocbio Oy;

2) TOUYKY JJOKaJIbHOTO MUHUMYMa;
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3) JOKaNnbHBIA MUHUMYM;
4) TOUKY JJOKaJIbHOI'O MaKCUMyMa;
5) JoKaJbHBIH MaKCUMYM.

Bce oTBeTHI peacTaBUTh B BUAE ACCATUUHOM apodu ¢ TouHocThio 10 0.001, Hanpumep,
1.234.

3aoaua 5. VI3BecTHa nipeeabHas MPOU3BOAUTEIBLHOCTh Tpyaa MP(L) = ﬂ, rae L —

In(L +100)

00BEM Tpyno3arpat. Haittu 00bEM nmpoun3BojicTBa rpu 00bEMe Tpyao3aTpar Lo=80. OTeer

AaTh C TOYHOCTBIO A0 JIBYX 3HAKOB I10CJIC 3aIsAaTOM.

3a0aua 6. Haiitn BTOPYIO TPOU3BOIHYIO (QYHKIUU Y = %/ X* —=5X+6 B touke x = -2.

OTBeT npeAcTaBUTh B BUE ACCATUUHON ApoOH ¢ TouHOCTHIO 70 0.001.

3aoaua 7. Bpuucnute mnpenen (bYHKHI/II/I“m—AX-l_gz_S
X —

Xx—4 \/_

.OTBeT 3amuImMTe B BHUIC
IECATUYHON Jpodu ¢ ToUHOCTHIO 110 0.001.

o 2
3a0aua 8. Haiitn HanGonbiee U HanMeHblee 3HadeHue Gyrkmun | (X) =X' —5X° +7x-2

Ha oTpeske [-1;4].

3aoaua 9. dupma permmna B3ITh kpeauT pazmepom 600 000 py6ielt, moramarts KOTOPBIN
(OCHOBHOW JOJT U NPOLEHTHI) HAMEPEHA PAaBHOMEPHBIMH IJIATEKaMU B KOHIIE KaXKJ10TO
Mecana. OnpeaenuTb exXeMeCIYHbIE BBIIIATHI 10 KPEAUTY JUIsl pa3HbIX MPOLIEHTHBIX
CTaBOK U CPOKOB noramienus kpeauta (ot 5% 1o 20% u ot 1 go 15 nert, ucnonb3ys
Ta0NHIly TTOJACTAaHOBKH). B 0TBeTe yka3aTh pa3Mep 1uiatexa 3a 4-blid roJ1 IPH MPOIEHTHOM

ctaBke 12%.

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

-3 0 4 1 0 -3 0 4 1 O
3a0auall. Jlaner marpuner A=|-1 4 3 -3 1y B={4 8 3 -2 1| Pemmurs

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

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

MaTpU4HOE ypaBHEHUE BX=4.
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3aoaua 11. TlpenenbHble U3AECPKKU NPEANPUATHS BEIYUCISIOTCS IO (hopMyIie
MC(q) =95-39-0,79°, rie q — 00bEM MPOU3BOJICTBA, @ GUKCUPOBAHHBIC H3ICPIKKU PABHEI
FC=28. Beruuciaute 001111e u3aepxku npu oobEme rmpouspojictea Jo=4,1. OTBET 1aTh C

TOYHOCTBIO 1O AIBYX 3HAKOB ITIOCJIC 3amsToM.

3aoaua 12. ]Ins matpuil

-8 4 6 -3 4 1 -2 8 -2 7 10 4
-4 0 -8 00O 3 311 0 -7 -5
7 -1 4 -1 0 -2 2 9 7 3 -10
A= nu B=
-7 -9 -6 3 3 0 0 4 -2 -8
-2 -1 -6 -7 1 2 -2 -8 -10 -6 7
-5 8 2 -4 0 6 -11 10 -7 3 -9 -1

4yHrCaeHHO pemmunTh (B EXcel mm B R) MaTpuyHOe ypaBHEHHE U IPOBEPUTH PE3yJIbTaT,

BBIIIOJIHUB YMHOKCHHC MAaTpPHUIL HCXOI[HOﬁ 3aJdadu.

AX =B

3aoaua 13. HaiiTu BemecTBEHHYIO 1 MHUMYIO YaCTH BBIPAKECHUS
(2 + 2i)?
5+ 4i

3aoaua 14. TlpuBectu KBaapaTHUHYIO (HOPMY K KAHOHUYECKOMY BHUIY
f = X24+2y2+47%+6xy-4x2-8yz
3aoaua 15. Jlanbl 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 3Ha4EHNS BBIPAKCHUN:
1. 3d+5b
2. 2(d,b) p->5lpl-d

3. (@p)-b—(bp)-d—Iplp
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3aoaua 16. J{ns n3rotoBiaeHUs IBYX BUJIOB NPOAYKIUU A U B ucnons3yrorcst Tpu Bua
ceipbst I, II, III. Pecypcel cbIpps, HOPMBI €ro pacxoJa Ha E€AUHULY IPOAYKIMU U

noytydaeMasi IpuObLIb OT €IMHUIIBI IPOTYKIINH 3a/IaHbl B TaOIUIIS

Chipbe Hopwmel pacxona Pecypchl
A B
I 1 7 50
I 3 3) 50
Il 3) 2 40
[Tpu6sLIL 40 20

OHpeI[GJ'IHTB ONTHMAJILHBIN ILIaH BBIITYCKa IIPOAYKIOHMHU H3 YCJIOBHUA MAKCHMHU3ALIUN

PUOBLIH.

Teopemuueckue 6onpocwl 011 NOO20MOEKU K 3a4émam

1. TaOmmuneidi nporeccop MS Excel. Beox naHHbIX M (QOpMyNn B SUCHKH.
dopmatupoBaHue. /J(nana3oHsl sYEEK.

2. IlpocTple W CIOXXKHBIE TPOLEHTHL. BBIUMCIIEHWE HAYUCICHUN 1O BKJIaIaM H
BBIILJIAT 110 KPEAUTaM, IJIaH MOTallIeHUsI KPEINTA.

3. Tunet mamssix B R. IlporpammupoBanue mnepemenHbix. Co3nanue
MOJIb30BATENbCKUX (QYHKIIUM.

4. YucnoBble (GyHKIMH U crnocoObl ux 3amanus. CpoiictBa (ynkmmil. ['padux
(GyHKLIMH.

5. Ilpenen uncnoBoii nociaenoBareabHoCTU. [Ipenen pyHkuru Ha OECKOHEYHOCTH U
B Touke. CBOMCTBA MPEJICIIOB.

6. IlepBblil 1 BTOpOI 3aMeyaTeNbHBINA TPEAETBI.

7. HemnpepbiBHbIE (YHKIIUU U UX CBOMCTBA.

8. AcuMnroTsl rpaduka QyHKIHH.

9. Ilpousoanas u nuddepenuran GyHKIUA OJHOU MEPEMEHHOU. DJIaCTUYHOCTD
GyHKINK U ee TPUMEHEHUE.

10. ITpousBoanbie U AudPepeHIuaIbl BRICIIMX MOPSIKOB.

11. Monotounsie ¢yHkiuu. JlokanbHblil skcTpemyMm ¢GyHKuuu. MccnenoBanue
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(GyHKIIUM HA MOHOTOHHOCTB M 3KCTPEMYMBI.

12. Beimykubie (BoruyTsie) pynkuuu. Touku neperuba. MccnenoBanue GyHKIIUU Ha
BBINYKJIOCTh U TOUKH Meperuoa.

13. Haubonpiree u HanMeHbIIIEE 3HAUCHUS HETIPEPHIBHOU (DYHKITMHM HAa OTPE3KeE.

14. Heompenenenubiii uHTerpaji. OCHOBHbIE METOJIbl MHTETPUPOBAHUS: 3aMEHa
NEPEMEHHOW, UHTETPUPOBAHUE 10 YACTSIM.

15. Onpenenennsiii uaTerpain. @opmyna HeroToHa - JleiiOHUIIA U €€ MpUMEHEHHUE.
Heco6cTBeHHBIE HHTETPAIBI.

16. Matpunel. Onepamuu Hag Matpuramu. Panr matpuiisl. O6paTHast MaTpuiia.

17. Onpenenutens Matpulbl. CBOMCTBA U IPUMEHEHHUE ONPEACIUTEIIEH.

18. CucreMmsl JIMHEHHBIX anredpandeckux ypaBHEHUH. Pemienue cuctem JIMHEHHBIX
anredpanueckux ypasHeHui metonam Kpamepa, oOpaTHoil matpuiel 1 metogom ["aycca.

19. MHOXeCTBO pEIICHU CHUCTEMbl JMHEHHBIX alreOpanyeckKux YpaBHEHUHU.
OnHOpOIHBIE U HEOTHOPOJHBIE CHCTEMBI.

20. Apudmernyeckiue BEKTOpPHl M JIMHEWHBIC OMEpaldu HaJ HUMU. BektopHoe
MPOCTPaHCTBO RN.

21. JluneitHas 3aBUCUMOCTh (HE3aBHCHMOCTB) CHCTEMBI BEKTOpOB. ba3uc w
pa3MepHOCTh JIMHEHHOTro npocTpaHcTBa. KoopauHaTel BekTOpa B JaHHOM Oasuce.

22. CxanmsgapHoe Mpou3BefeHHe BEeKTOpoB B RN. JIMHBI BEKTOPOB M yroia MEXIy
HUMH B RN.

23. CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI KBaAPATHBIX MATPHII.

24. 3anayu IMHEWHOTO MPOrPAMMHUPOBAHUS B SKOHOMUKE: MUHUMM3AIMs PACX00B,

MaKCHUMH3alluia HpI/I6BIJ'II/I H Jp.; TpaHCIIOpTHAA 3ajava, 3aJa4a O Ha3HAYCHHAX.

8. IlepeyeHb OCHOBHOI M JONMOJTHUTEIbHON Y4eOHOI JIUTEpPaTypbl, HEOOXOAUMOI sl
OCBOCHMS JUCHMILIUHBI

OcHoBHas quTeparypa (ouHasi popma o0ydeHus ):

1. 3anmanaes, C.A. MaTemartuka Ha si3bike R: yueOnuk / C.A. 3ananaeB; OUHAHCOBBIM
yHuBepcuteT npu [IpaBurensctee PO, /lenmaprameHT aHanv3a JaHHBIX, IPUHSITHS

penieHuii u puHaHCOBBIX TexHoJoruil. — Mocksa: [Ipomereit, 2018. — 324 c. —
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TexcT : nHenocpenctBenHsli.- To sxe.-URL : ObC: YHuBepcuterckas Oubnuorexa
onzaiiu : https://biblioclub.ru/index.php?page=book&id=494941 (nara oOpamieHus:
21.05.2021)

2. Maremaruka B Excel: yuebnuk st By30B / O.A.batok, J1.B.bep3un, A.B.3onotapiok
[1 np.]; mox pen T. JI. ®omuueBoii. — Mocksa: «IIpomereitn, 2019. — 229 c¢. — Tekcr
. HEIOCPEICTBEHHBIN
OcHoBHast iuTepatypa (04HO-3204Hasi popMa 00yUeHus1):

3. 3anmanmaeB, C.A. Martemaruka Ha si3bike R: yueonuk / C.A. 3ananaeB; OuHAHCOBBIN
yHuBepcuteT npu [IpaButensctBe PD, [lenmaprameHT aHann3a NaHHBIX, TPUHATHS
penieHunii 1 puHaHCOBBIX TexHoyorui. — Mocksa: [Ipomereid, 2018. — 324 c. — Tekct
: HertocpenctBeHHbIN.- To xke.-URL : OBC: YHuBepcuTerckast Onbiroreka oOHIaiH :
https://biblioclub.ru/index.php?page=book&id=494941 (mata oOpareHus:
21.05.2021)

JlonoJIHUTeIbHAS JJUTepaTypa:
1. Metoabl onTUMaIBHBIX PEIICHUN B SKOHOMHKE U (rHaHCaX. [IpakTukyM: yaeOHOE
nocooue / U.A. Anexcannposa [u ap.]; mox pea. B.M. I'onuapenko, B.1O. [Tonosa.
- Mocksa: Knopyc, 2016. — Tekct : HenocpenctBeHHslil. — To xke. - 9bC BOOK.ru.
- URL.: https://www.book.ru/book/919200 (nara oopamienus: 21.05.2021). - Tekcr :

AIEKTPOHHBIN.

2. ConomoBaukoB A. C. Maremartuka B skoHomuke. U.1: JIuneitnas anrebpa,
aHAJTMTHYECKas TEOMETPHS U JIMHCHHOE TPOrpaMMHUPOBaHKE: YUeOHUK JIJIS CTY/I.
skoHoMHMU. criell. By30B / A.C.CononoBHukoB, B.A.bab6aiires, A.B.bpausnos,
N.T".Illanapa - MockBa: @uHaHchl U ctatuctuka; MTHDOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcr : HemocpeaACTBEHHBIH. - To *xe. -

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

obparienus: 21.05.2021). - TekcT : 3JeKTPOHHBIH.

3. ComonosuukoB A. C. Maremaruka B 3xoHoMHKe. Y.2: MaTeMaTHYeCKHUHA aHAJIN3:
y4eOHUK AJi cTy. 3koHomu4. crell. By30B / A.C. ConmonoBuukoB, B.A.babaiiies,
A.B.bpaunos, N.I'.Illannpa. - MockBa: ®@unaHchl u ctatuctuka; Uadpa-M, 2003,
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2005, 2007, 2011. - 557 c. — Tekcr : HenocpeacTBeHHbId.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mara

obpammenus: 21.05.2021). - TekcT : 371eKTPOHHBII.

9. Ilepeyenb  pecypcoB  HMH(POPMANUOHHO-TEJCKOMMYHMKAIIMOHHOM  CeTH
«/HTEepHEeT», HEOOXOAUMBIX 1JISl 0CBOCHHMS JUCHMILIHHbBI
1. Undopmarnmonno-o6pa3oBarenbHbiid mopTan OUHAHCOBOTO YHUBEPCUTETA MIPH
[TpaButensctBe Poccuiickoit deneparuu http://portal.ufrf.ru/.
2. Caiit xadeapsl nenapTraMeHTa MaTeMaTHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

OnextponHas Oubnmoreka @unancororo ynusepcurera (Ob) http://elib.fa.ru/

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

DNeKTPOHHO-OHGIHOTe HAs crcTeMa «Y HUBepcHuTeTcKas oudmuotexa OHJTAMH»

http://biblioclub.ru/

6. DnexTpoHHO-OMOMMOTEYHAs cucTeMa Znanium http://www.znanium.com

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

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

9. DnexkTpoHHO-O0MOMMOTEUHAs cucTeMa u3naTenabcTBa «Jlanby» https://e.lanbook.com/

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

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

12.Hayunas snektponHast oubnunoteka eLibrary.ru http://elibrary.ru

13.HanmonanbHas snekTpoHHast oubmmotexa http://H30.pd/

14.Pecypcel uHGOpMaIIMOHHO-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 komnaauu EBSCO Publishing, kpynHeiiiero arperatopa Hay4HbIX
peCypCcoB BeayIluX U3aTesbcTB Mupa http://search.ebscohost.com

19.3nekTpoHHBIC IPOAYKTHI M3aaTesbeTBa Elsevier http://www.sciencedirect.com

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

21. UudopmanmonHo-ananutuueckas 60aza nanasix EMIS Global
https://www.emis.com/php/companies/overview/index

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

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

24 Komnekuus HayuHbIX kypHanoB Oxford University Press

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

ok w
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://portal.ufrf.ru/

25.ProQuest: ba3a nannbix Business Ebook Subscription na miargopme Ebook Central
https://search.proquest.com/

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

27.baza nannbix RUSLANA kommanunu Bureau van Dijk https://ruslana.bvdep.com/

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

29.0neKTpoHHAs KOJUIEKLUS KHUT U3/1aTenbeTBa Springer: Springer eBooks
http://link.springer.com/

30.UnTepakTuBHas puHaHCOBast HH(POpMaLMOHHAs cucTemMa kommnanuu Bloomberg

31.Cuctema Thomson Reuters Eikon

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

33. MaccoBbIi OTKPBITHIN OHTaH-Kypc/ciennanu3anus «Microsoft Professional

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

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

34.MaccoBblif OTKPBITHIN OHJIAH-Kypc/crienuanu3anus «MamuHHoe o0ydeHne u
a"Haiu3 qaHaeix» / MOTU u Sunekc. —

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

35.MaccoBbIii OTKPBITBIN OHJIAWH-Kypc/cnenmanm3anus “Recommender Systems™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems
36.MaccoBbIii OTKPBITBIN OHJIAMH-Kypc/cnenuanu3amnus “Machine Learning”/ Stanford

University - https://www.coursera.org/learn/machine-learning/home/welcome
37.IlpodeccroHanbHbIN pecypc Mo MalIMHHOMY O0yUYEHHIO. -

https://stackoverflow.com

38.IIpodeccronanbHbIi pecypc Mo MalMHHOMY O0yUYEHHIO. -

https://stackexchange.com

39. InaTdopma 11 COPEeBHOBAHUIT 1T0 MaIllIMHHOMY 00y4eHHnio — WwWw.kaggle.com

10. MeToanyeckue yKazaHus 1Jsl 00y4AIOIIUXCH M0 OCBOCHHUIO TUCHMUILIMHBI

MGTOI[I/I‘-ICCKI/IG YKa3aHusA AT O6y‘-IaIOHII/IXC$I 110 OCBOCHHNIO JUCIIHUITIIMHBI (KOMHHCKC

pEeKOMEHJAIMid W pPa3bACHEHUM, TMO3BOJSIONIUN CTYACHTY ONTUMAJIBHBIM 00pa3oM

OpraHu30BaTh MPOLECC M3YUYEHHUs Y4yeOHOro marepuasia JUCHUILIMHBI) MPECTaBICHbI B

Y4eOHO-OpraHu3alMOHHOM KOMILIEK e JJIsl JUCHUILINH [lemapTaMmeHTa MAaTEMATUKH,

pa3MElIeHHOM Ha crTpanule Jlemapramenrta MaremaTukd caita @OUHAHCOBOIO

YHUBEPCUTETA.
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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. Ilepeyenpr MHPOPMALNMOHHBIX TEXHOJOIHI, HCMOJIb3yeMbIX NIPH OCYLECTBJICHUMN
o0pa3oBaTeJIbHOI0 IpoLecca N0 JAMCUHMILVIMHE, BKJOYas IepedyeHb Heo0X0AuMOro
MPOrpaMMHOI0 odecrneyeHus 1 HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIIJIEKT JTUIIEH3HOHHOTO TTPOTPAMMHOTO O0CCIICYCHHUS:
Windows, Microsoft Office; Excel
Antuupyc ESET Endpoint Security.
11.2 CoBpeMeHHBIE mpodeccHOHabHbIE 0a3bl JaHHBIX M HMH(DOpPMalMOHHBIE
CIIPABOYHBIE CUCTEMBI:
HNudopmanmonno-npasosas cuctema «Koncynsrant [Lmrocy;
NudopmanmonHo-npaBoBas cucrema «l'apant»;
DnekTpoHHas sHImKIoneaus: http://ru.wikipedia.org/wiki/Wiki

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

11.3. CeprudunupoBaHHble MpPOTPaMMHBIE U alllapaTHbIE CPEACTBA 3aIUTHI
uH(pOopMaIuu — HE IPEAYCMOTPEHO

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

12. Onucanue MaTepuaIbHO-TEXHHYECKOU 0a3bl, HEOOXOAUMOM JJIfA OCYLECTBICHUSA
o0pa3oBaTeJbHOI0 MPoLEcca Mo AMCHUIIHHE

I[J'Iﬂ OCBOCHHA AHUCHUIIIINHBI H€06XOI[I/IMO JF000€ BBIYMCIIUTENLHOE CpCACTBO —
KOMIIBIOTED, CMapT(l)OH WA ITITaHIICT. HpaKTI/I‘ICCKI/IC 3aHATHUA JOJDKHBI IIPOBOAUTHLCA B

KOMITBIOTEPHBIX KJIAaCCaX YHUBEPCUTETA.
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