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1. HaumeHoBaHue TUCHUIIINHBI

«udposas maTrematrka 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),
KOMIIeTeHI[HH COOTHECEHHBIE C
KOMMETEHIIUSIMU/MHIUKATOPAMH
JMOCTHKeHUSI KOMIIeTeHI Ui
YK-4 CrocoOHOCTH 1. Ucnonb3yet 3Hamp OCHOBHBIC METO/IbI
UCIIO0JIb30BaTh OCHOBHBIE METO/IbI U TIOJTYYCHUS, IPE/ICTABIICHUS,
MIPHUKITATHOC CpeICTBA MOJTYUYCHUS, XpaHEHUs U 00pabOTKHU TaHHBIX
POTPaMMHOE MPECTABIICHHUS,
oOecrieyeHne Ipyu | XpaHEeHHs U 00padOTKU | Ymemb TPUMEHATH OCHOBHBIC
pelIeHUH JIAHHBIX. METO/IbI TTOJTyYEHHUS, TPECTABICHHUS,
po(hecCuOHATIBHBI XpaHeHHs U 00pabOTKH TaHHBIX
X 3aj1a4.
2. leMoHCTpHpYET 3namsb npodeccuOHATbHbBIC TAKEThI
BIIQJICHUC MPUKJIAIHBIX TTPOTPaMM
npodeccnoHaTbHBIMU
MaKkeTaMy NPUKJIATHBIX | YMempb UCTIONh30BaTh
MPOrPaMM. npohecCHOHATBHBIC 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 MIPOrPaMMHOTO O0ECTICUEHUS
MPOrpaMMHOE
obecrieueHne st Ymemsp vicnons30BaTh NPUKIIATHOE
pelIeHrs KOHKPETHBIX | MPOTrpaMMHOE OOeCcTieueHre st
MIPUKJIAIHBIX 3a7a4. peIIeHNs KOHKPETHBIX MPUKJIIATHBIX
3a/a4
IMKH-3 Cnoco6HOCTh 1. IIpoBomut cGop, | 3Hames MaTeMaTUYECKHE METO/IBI,
OCYIIIECTBIISATh 00paboTKy U | IPUMEHSIEMBIC B MCHEKMCHTE.
cOop, 00pabOTKy U | CTATUCTUYECKUI aHATN3
CTATUCTUYECKUN JaHHBIX JUIS  PELIeHUs Ymems vicnions3oBath
AHAIN3 JAHHBIX, DHHAHCOBO- MaTeMaTHYECKUE METO/TbI,
PUMEHSTH SKOHOMMYECKHUX 3aaay. | MPHUMEHACMBIC B MEHEDKMCHTE.
MaTeMaTHYECKUE




METOBI TSI

2. dopmynupyet

3Hamp MaTeMaTUIEeCKIC METOAbI U

SKOHOMMYECKHX 3adau
U JenaeT Ha  MX
OCHOBaHUU
KOJIMYECTBEHHBIE U
KAueCTBEHHbIE BBIBOJbBI
U PEKOMEHJALMU IO
MPUHATHIO (PUHAHCOBO-
9KOHOMMUYECKUX
penieHui.

penenus MaTeMaTHYECKUE MOJIEIH I 00OCHOBAHMS IPUHATHS
CTaHIapTHBIX HOCTaHOBKHU YIPaBJIEHYECKUX PELICHUIA.
npodeccuoHaIbHbl | (UHAHCOBO-
X ()MHAHCOBO- SKOHOMHYECKUX 3a/ad, Ymemp ncnonb3oBath
SKOHOMUUCCKIX HepexOHT oT | MATEMaTHIECKHE METO/IbI M MOJIEIN
sanay, SKOHOMIUYECKIX 17151 000CHOBAHMSI TIPUHSTHSI
MHTCpIPETHPOBATh | IOCTAHOBOK 3ajau K | YIPABJICHYECKHX PEIICHUH.
OJIyYEHHBIE MaTeMaTHYECKUM
pe3yIbTaTHI MOJIETISM.
3. CHCTEMHO TIOAXOMNUT | 3HaAMmb METOIbI OTYYEHHS
K BBIOOPY | PE3YJILTATOB IPH MCIIOJIB30BAHUU
MaTeMAaTHYECKHX MaTeMaTHYECKUX MOJIENIEH.
METOJIOB u
MH(OPMALHOHHBIX Ymems nnrepnpernpoBath
TeXHOIOTH juisi | PE3YIIBTATBI, OJTy4€EHHBIE [IPU
pellleHns  KOHKpeTHpIX | MICTIO/B30BAHMH MATeMATHUCCKUX
(buHaHCOBO- MOJICIICH.
SKOHOMHUYECKUX 3124 B
npodeccnoHaTEHOM
o0JacTu.
4. AHanusupyet | 3namp Mojenu GUHAHCOBO-
PE3yIbTaThI SKOHOMMYECKHX 3a/1a4 ¥ JIEJaTh Ha
UCCIeJOBAHMS WX OCHOBE KOJIMYECTBEHHBIE U
MaTeMaTHYECKHX KAYeCTBEHHBIE BHIBOJIBI.
Mozenel  (pUHAHCOBO-

Ymems vicnonp3oBath MOACIH
(I)I/IHaHCOBO'BKOHOMI/I‘IeCKI/IX 3aaa4 u
J€J1aTh HAa UX OCHOBC
KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC
BBIBO/JbI.

3. MecTo IMCUMILUIUHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

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

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

00pa3oBaTeIbHBIX TPOTPAMM).

B nmpouecce wu3ydeHus AMCUMIUIMHBI

MMPpOUCXOAUT OBJIAACHHUC OCHOBHBIMHU

MaTEeMaTUYECKUMH MOHSATUAMH, HEOOXOIUMBIMU I (POPMUPOBAHMS TPOPECCUOHAIBHBIX

KOMHeTeHI_[I/Iﬁ BBIITYCKHHKA HAaIIpaBJICHUA ((3KOHOMI/IK3>), N OCBOCHHUC HHCTPYMCHTOB

pEUICHUA MPUKIAAHBIX MATEMATHYCCKHUX 3aJad C HCIIOJIb30BAHUCM BbIYHUCIUTCIbHBIX
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KOMITBIOTEPHBIX TEXHOJOrui. Ilpu 3TOM CTyAeHThl NPUOOPETAIOT 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 ¢
BblleJICHHEM 00beMa ayAUTOPHO (JIEKIMHU, CEMHUHAPbBI) U CAMOCTOATEILHOH PadoThI

00y4Jarmuxcs

Ounasn 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
Konmaxkmmuan paboma- 68 34 34
Ayoumopnuie 3anamusn
Jlexyuu - - -
Cemunapul, npakmuueckue 68 34 34
3aHAMUSA
CamocroniTejibHasi padoTa 76 38 38
B TEKVILEro KOHThONS KonTponbHbie KoHTponbHas KoHnTponbHas
JLTERYTH p paboThl pabora pabora
Br npomexyTosHoH 3auér 3auér 3auér
aTTeCTaluu
Ouno-3aounan ghopma ooyuenus, 2021 2.n. u m.o.
Buja yueOHoii pa6boThI 10 Bcero Cemectp 1 Cemectp 2
AMCUUIJIMHE (B 3/e 1 yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTh 47144 59 92
AUCHMITUHBI
Konmaxkmnas paboma- 50 16 34
Ayoumopmnuie 3anamus
Jlexyuu - - -
Cemunapul, npakmuueckue 50 16 34
3aHAMUSA
CamocrosiTesbHast padora 94 36 58
BIL TEKVILErO KOHTPOS KoHTpoinbHbIE Kontponbnas Kontponbhas
ALTeRYT P paboThI pabota pabota
Bun npomexcyrounoii 3auér 3auér 3a4éT
aTTeCcTalluu




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

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 ¢pynkunun MS Excel u ux npumenenue. DieMeHTapHbIE (DYHKIUU.
Jlornueckue ¢pynkunn. @ynkuuu nporHosuposanus (POCT, TEHAEHIA). ®Oyukuuu
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, KOHCONMUAALMNS, PUIIBTP, pacluupeHHbId GunbTp, PyHkuuu b/I.
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; omucanwe KoHCOJIBHOTO WHTepdeiica; 3arpyska Hu
akTUBalus OMOIMoTeK R; THMbI 1aHHBIX B R U mporpaMMupoBaHue 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. Ilocmpoenue zpaghuxoe pynxuyuit ¢ R, MS Excel.

YucnoBsie GyHKIIMU UX CBOMCTBA U CrIOcOoObI 3aanus. ['paduk Gynkiuu. CroxHas
u oOparHas (QyHkuu. XapaKTepUCTUKH (PYHKIMI: YETHOCTh M  HEYETHOCTb,
MePUOANYHOCTh, MOHOTOHHOCTD, OTPAHUYEHHOCTD.

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.
IlepBblii 1 BTOpOY 3aMeYaTEIbHbIE IPEACIIBI.

HenpepoiBHOCTh QyHKIIMU B Touke. Touku paspbiBa pyHkiMu. CBONCTBA (QYyHKIIUH,
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 ucciaeaoBaHus PyHKIUU U TOCTpoeHus ee rpaduka. Hanbomnbiee
Y HauMEHBIIIee 3HAYCHUS HEMIPEPHIBHON (DYHKIIUHA HA OTPE3Ke.

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

Jleitonuiia. HecoOCTBEHHBIE HHTETPAJIBI.

Tema 1. Onepayuu ¢ KOMNIEKCHBIMU YUCTAMU U PeuieHUe a12e0pauieckKux ypagHeHuil

Kowmmnekcuble uyucna. Pemenwe anreOpanueckux ypaBHEHUW. Beruncinenue
apu(pMETUYECKUX BHIPAKEHUM.
Tema 8. Ocnosvl pazpabomku nPUIONCEHUTL 6 UHCMPYMEeHmMAIbHOU cpede VBA

OcHnoBsl s13bika Visual Basic for Application. Coznanue dpynkiuii. [Tonsitie o0ObekTa.
OcHoBuble 00bekThI MS Excel. Makpocsl: Ha3HaueHHE, CO3JJaHUE M PEIAKTUPOBAHHE.
Pa3zpaboTka 1mosibp30BaTeNbCKUX JUATIOTOBBIX OKOH.
Tema 9. Onepayuu ¢ mampuuamu ¢ R, Excel

ApudmMernueckre BEKTOPbl W JIMHEWHBIE ONEpaly HaJg HUMH. BekTopHoe
npoctpanctBo R". JInHeliHas 3aBUCMMOCTH (HE3aBUCUMOCTh) CHCTEMbI BEKTOPOB. bazuc u
pPa3MEpPHOCTh # BEKTOPHOTO MpocTpaHcTBa. KoopauHaThl BEKTOpa B JaHHOM Oasuce.
CkansipHoe mpousBeneHre BekTopoB B R". J[nuHBI BEeKTOpOB M yrona mexay HumHu B R".
Onepauun Hag matpuiamu. Panr matpuiel. OOpaTtHas Marpuiia. PerieHune MaTpuyuHbIX
ypaBHeHU# Bujga AX=B.

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

0oOpaTHOM MaTpPUIIBL.



Tema 10. Pewenue cucmemul nuneiinvix ypagnenuii ¢ R, Excel

Pemenue cucreM nWHEWHBIX anreOpanyeckux ypaBHeHUH Meromam Kpamepa,

oOpaTHoO MaTpullel 1 MeTogoM ["aycca

CoOcTBEeHHbIE 3HAUEHHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHIL.

Tema 11. Pewenue npuxkinaouvix IKonHomuueckux zaoay ¢ R, Excel

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

3aJa4un JIMHEHHOTO nporpaMmMupoOBaHrsaA B S3KOHOMHUKE: MHUHHMH3AIHA PACXO/0B,

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

5.2. Y4e0HO — TEeMATHYECKHUH IJIAH

Ounas popma 0oyuenusn / Ouno-3aounasn gpopma odyuenusn

TpyaoemMkocTh B yacax
AyautopHasi pabora
HaunmenoBanme Cemuna Camoc Dopmer
Ne 3aHsATHA B TeKy1Iero
TeM (pa3aesioB) 061 pHI, TOATEJI
/a Bcero Jlexn WHTEPAKTH KOHTPOJIA
AUCHUTLTAHBI as, B IPaKTH bHasl
17011 BHBIX yCneBaeMoCTH
T.4.: YECKHE pabdora
¢bopmax
3aHSTUS
g | Beeremme B MS| g ggm1 | - | 14m1 | 1411 | 1649
Excel
Beeneane B R u
2 RStudio 18 8/6 - 8/6 8/6 10/12
ITocTpoenue
rpaduKoB i
3 bysKumit B R, MS 8 4/1 4/1 4/1 4[7
Excel
Brruncnenue AyZUTOpHbIE
CaMOCTOSATCIIbHBIC
4 | mpepena (GyHKIHA 4 2/1 - 2/1 2/1 2/3 paGoTeL, YacTe 8
B R’ MS EXCCI peUICHUHN 3a1a4 Ha
Beruucnenue HPaKTUIECKUX
MIPOU3BOAHOMN 3aHATUSX.
5 cbI;H s toae s | 12| 63 - 6/3 6/3 6/9 | Cosecenonamms o
R, MS Excel JLOMAIIHIM
! 3aJaHUSM.
Yucnennoe
HaXO0XJICHUE
6 | OUPSECICHHOTO M1 16 | g/p - 8/6 8/6 8/10
HECOOCTBEHHOTO
nHTerpasia B R,
Excel
Onepanyu C
7 | KOMIUIEKCHBIMH 4 2/2 - 2/2 2/2 2/2
qrclIaMu u




pelieHue
anredpanvecKux
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 | THHEHHRIY 14 | 65 - 6/5 6/5 8/9
ypaBHeHHH 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. Coaep:kanue CeMMHAPOB, MPAKTUYCCKUX 3AHATHI

Ounan popma ooyuenusn

HaumeHnoBanue Tem IlepeueHs BONPOCOB /ISl 00CY KAEHUS ®opMbI NpOBeAeHUS
(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. Benenue 8 MS Excel

BBenenne B Excel, BBox pgaHHbIX H
(dhopMyI B siueiiku pabouero iucra
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.
®unancoseie ¢pynkiuu. (I1IC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBomHble  TaONMIBI,  KOHCOJHIAIMS,
¢bubTp, paciupeHHbII bwibTp,
¢bynxuu BJ1. (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 3a1a4 B
WHTEPAKTUBHOU  (opme,
pOBEpKa

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

2.Bgeacnue B R u Rstudio

VcranoBka R u RStudio; omnmcanue
KOHCONILHOTO HWHTepdeiica; 3arpyska u
akTHBalMs OubOmnorek 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 3a7a4 B
UHTEpaKTUBHOH  (opme,
MIpOBEpKa

CaMOCTOSITENNbHON PaboThI
u pazbop omHuOoK,
BBITIOJTHEHHE ayAUTOPHOTO
3aJaHHsI

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

[Toctpoenue rpadukoB ¢pyHkiuii B R, MS
Excel. IlpubnmxeHHOE  BBIYHCICHUE
noBefeHs (GYHKIMA 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,
MIpOBEpKa

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

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

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

5.Brerancnenue
MPOM3BOJHON (PYHKIIMU B
touke B R, MS Excel

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

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

[lonmHoe  4mcneHHoOE
¢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
3aJaHusI

6.UucieHHOEe HAXO0XICHUE

YucaeHHOE HaXOXKICHHE OIpeaAcICHHOIO

Pemenue 3amay B

OTIpeIeNIEHHOTO U | ¥ HECOOCTBEHHOT'0 MHTEerpaia 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 unciia. Pemenue PaGora c yueOHoit

KOMIUIEKCHBIMH YHUCJIAMH U | alNreOpanyecKuX ypaBHEHUH. nuteparypoil. Pemenune

peuieHne anreOpanueckux | Beraucienune apudpmMeTHUecKux TUTIOBBIX 3a1a4. Pa3zoop

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
WHCTPYMEHTAIBHOW  cpele

VBA

Coznanue makpocos u pynkuuii B VBA.
(Excel).

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

Pabota c yuebHoI
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATHS. BelonHenne
JIOMAIIHUX 33IaHUH K
Ka)XJIOMY 3aHATHIO.

9. Omneparuu ¢ MaTpuIlaMH 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 3a7a4. 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
(meTosiom oOpaTHoO# Matpuiibl, Kpamepa,
l'aycca (B R, MS Excel). Oxonomuko-
MaTeMaTH4eCKasi MOJIeTh
MEXOTpacieBoro 6amanca (MOJENb
«3atpatsl-Beintyck»). Marpuunoe
ypasHenue (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
aureparypoii. Pemenune
TUTOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUsA. BeinonHeHue
JIOMaIIHUX 3aJlaHUM K
KQKJIOMY 3aHATHUIO.

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

JInneliHoe NporpaMMHUpPOBAaHHE
(CumMrutekc-MeTo I, 3a1a4a o
MPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a U1
3agaua o HazHaueHusx) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota c yuebHoi
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelonHeHne
JIOMAIIHUX 3a1aHUH K
KaXJI0OMY 3aHSITHIO.

Ouno-3aounasn gpopma odyuenusn

HaumeHnoBaHue TeM

IlepeyeHb BONpPOCOB sl 00CYKAeHUS

®opMbI NIPOBeeHUA

(pa3aes1oB) AUCHMIIMHBI HAa CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHH
3aHATHAX, PpEKOMeH/1yeMble
HCTOYHHUKH M3 pa3nenos 8,9
(Yxa3bIBaeTcsl pa3aes U NOPSAKOBBIH
HOMep HCTOYHHUKA)
1.Beenenne 8 MS Excel Beenenne B Excel, BBom pmanuoix u | Pemrenue 3a1a4 B
¢dopmy B ssueiiku pabouero Jucra UHTEpPaKTUBHON  (opme,
Opranuzanus CChUIOK. JIEMEHTapHbIE | IPOBEpKa

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

@DyHKIUS TOUCKA JAAHHBIX B HEKOTOPOM
marazone (ITPOCMOTP, BIIP, TI'TIP)
IIpoctble ¥ CHOXHBIE  NPOLIEHTHI.
®unancosbie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvre ucmounuxu: [8.2.]
®ynkiun nporuosuposanud. (MS Excel).
OyHKIUS TIOUCKA JAHHBIX B HEKOTOPOM
nuamnaszone (ITPOCMOTP, BIIP, ITIP)

(MS Excel). ®unancoBbie (yHKIUU
(OCIUIT, TIPIUIT, OBLUIOXOL,
OBIIIUIAT). (MS  Excel). Ilnan

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

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

2.Beenenue B R u RStudio

VcranoBka R wm RStudio; omnwmcanue
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 3a1a4 B
UHTEPAKTHBHON  Qopme,
poBepKa

CaMOCTOSITENILHOU pabOThI
u pa3bop OIHMOOK,
BBINTOJIHEHHE ayIUTOPHOTO
3aIaHHsI

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

[Toctpoenue rpadukoB ¢pynkimii 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 ¢pynkiuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu. [8.1., 8.2.]

Pemenue 3a1a4 B
WHTEpaKTUBHOH  (opme,
MpoBEpPKa

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

4 BpraucieHue npeaena
¢ynkuuu B R, MS Excel

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

Pemenue 3a71a4 B
MHTEPAKTUBHOMN dbopwme,
MpOBEpKa

CaMOCTOSITENNbHON PaboThI
u pazbop OmHuOoK,
BBITIOJTHEHHE ayAUTOPHOTO
3aTaHHsI

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 QyHKINHU 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 HaXO0XIEHUE
OTIpeeTIEHHOTO u
HECOOCTBEHHOTO HWHTErpaja
B R, MS Excel

qncneHHoe HaAXO0XICHHUC onpeneneHHoro
1 HECOOCTBEHHOT 0 MHTErpasa B MS
Excel

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

Pemenue 3agau B
WHTEPaKTUBHOU (opMme,
MIpOBEpKa
CaMOCTOSITENTLHOUN pabOTHI
1 pa30op ommuooK,
BBHITIOJTHEHUE ayTUTOPHOTO
3aJIaHus

7.0nepanuu C
KOMITJIGKCHBIMH 4YHCIIAMH 1
pelieHne — anredpandeckux
YpaBHEHU.

KommnekcHbie uucna. Pemenue
anre0pandecKux ypaBHEHUM.
Brruuciienue apumMeTuaeckux
BbIpakeHUI. COOCTBEHHBIC 3HAUCHUS U

PaGora ¢ yueOHoit
auteparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOTIPOCOB T10 TEME
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COOCTBEHHBIE BEKTOPBI MaTPHIL.
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 3aJaHul K
KaKJIOMY 3aHSTHIO.

8.0cHOBBI pa3paboTku
MPUIIOKEHUI B
MHCTPYMEHTAJIIBHOW  cpele
VBA

Co3znanue makpocoB u pynkmmii B VBA.
(Excel).

Co3nanue GopMbl Ha IpUMeEpe
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

Anrebpa MaTpHII, UMIIOPT, SKCIIOPT
nmanHaelX U3 R B MS Excel.
Pexomenoyemvie ucmounuxu. [8.1.,8.2.,

8.4., 8.5]

Pabota c yueOHOM
aurteparypoii. Pemenue
TUTIOBBIX 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).
JInneiinoe [IPOrpaMMHUPOBAaHHUE
(Cummiekc-meTo I, 3a7aya 0
IIPOU3BOJICTBE, TPAHCIIOPTHAs 3ajadya M
3amaya o HasHaueHusix) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]

Pabota c yuebHoi
aureparypoi. Pemenue
TUIIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATHS. BelonHenne
JIOMAIIHUX 3aIaHUH K
Ka)KJIOMY 3aHSTHIO.

11.Pemenne  mpUKIATHBIX
SKOHOMMYECKHX 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-METOAMUYECKOT0 oO0ecreYeHHs IS CAMOCTOSITEIbHON pPadoThl

oﬁyqalonmxcn o TMCIMIIINHE

6.1. IlepeyeHb BONMPOCOB, OTBOJAUMBIX HA CAMOCTOAATEILHOE OCBOCHHE TUCHMILJIMHBI,

(¢opmMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOUH PA0OTHI
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HaunmeHoBaHHe TeM
(pa3ae/ioB) M CUMILTHHBI

IlepeueHb BOIpocoB,
OTBOJAUMBIX Ha
CaMOCTOSITeIbHOE OCBOEHHUE

®opMbI BHEAYTUTOPHOM
CaMOCTOSITe/IbHOI PadoThI

Beenenue 8 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 ¢ TEeKCTOM JISKIIH, pa30oop
BOIIPOCOB I10 TEME 3aHSTHS,

— U3y4YEeHUE PEKOMEH/IOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHSITHUSIM;

- BBITMIOJIHEHHUE JIOMAITHUX 3a/1aHUH;

- BBIIIOJTHEHUE 3aaHUH

KOHTPOJIBHOH paboTHI

Bsenenue B R u RStudio

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

— Pemenue 3agau B R;

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

— U3YYECHHE PEKOMEHIOBAaHHBIX K
3aHATUIO TUTEPATYPHBIX
HCTOYHHUKOB;

- MOJITOTOBKA K CEMUHAPCKHUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHYE 3aJaHuU

KOHTPOJIbHON pabOThI

[TocTpoenue rpadgukon
¢yukuuit B R, MS Excel

XapakTepucTuku pyHKIUHI:
YETHOCTh U HEYETHOCTD,

— Pemenune 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 3aHATHIM;
- BBIIIOJIHEHUE JIOMAIIHUX 3aJ[aHH;
- BBIIIOJIHEHUE 3aJJaHUI
KOHTPOJIbHON pabOThI
Brruncnenue npeznena beckoHneuHo MaJble H | — Pemenue 3a1au B R, MS Excel;
¢byukuu B R, MS Excel OECKOHEYHO OosbIne

¢ynkuuu. IlepBblii u BTOpOM
3aMedaTebHbIE IPEIETIbl.

HenpepbiBHOCTh  (yHKIHMH B
TOYKE. Touku pa3peiBa

byHKINN.

— paboTa ¢ TEKCTOM JIEKIIHH, pa3oop
BOIIPOCOB T10 TEME 3aHSITHUS;

— U3YyYEeHHE PEKOMEHIOBAaHHBIX K
3aHATHIO TUTEPATYPHBIX
HMCTOYHUKOB;

- MOATOTOBKA K CEMHUHAPCKUM U
MPAKTUYICCKUM 3aHITHSIM;

- BBIIIOJIHCHUE JJOMAIIIHKUX 3aJaHui;

- BBITIOJTHEHHE 3aJaHHAI

KOHTPOJIbHON paboThI

Brruncnenue
MPOU3BOIHON (DYHKIIUU B

DOnacTUYHOCTh (QYHKIMH U €€
IIPUMEHEHHUE.

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

HauOonpmee W HauMeHbIIIEE
3HAa4YEeHHUsI HENPEPBIBHOW (DYHKIHH
Ha OTpe3Ke.

BOITPOCOB IO TCMC 3aHATHA,

— U3Yy4YEeHHE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHUE 3aJaHuI

KOHTPOJILHON paOOThI

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

Heonpenenenusli  uHTErpas.
dopmyna Hprotona -
JleitOHuna.

— Pemenne 3amau B R, MS Excel,;

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

— U3y4YeHHUE PEKOMEHIOBaHHBIX K
3aHATUIO TUTEPATYPHBIX
HCTOYHHUKOB;

- MMOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHUE 3aJaHuU

KOHTPOJILHON paOOThI

Oneparun c
KOMILUIEKCHBIMH YU CIIAMHU U
pelieHre anredpanyecKux
YpaBHEHUU

Brruncienue byHKIMiI
KOMILIEKCHOTO TIEPEMEHHOTO

— Pemenne 3agau B R, MS Excel,;

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

— HM3Yy4EHHUE PEKOMEHJ0BaHHbIX K
3aHATHIO JTUTEPATyPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHITHSM;

- BBIIIOJIHEHUE JIOMAIIHUX 3aJ[aHH;

- BBIIIOJIHEHUE 3aJJaHUI

KOHTPOJIbHON pabOThI

OcHoBBI pa3paboTku
MIPUIIOKEHU N 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

3aHSATHUIO JINTEPATYPHBIX

- IOATOTOBKAa K CCMUHAPCKUM U
NPAaKTUYECKUM 3aHATHIM;

- BBIIIOJTHEHUE JOMAIITHUX 3a11aH1/1171

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 ¢ TEKCTOM JIEKIIHH, pa3oop
BOIIPOCOB I10 TeME 3aHSITHUS;

— U3y4YEHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;,

- MOJIrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BRITTOJTHEHHE JOMAIITHUX 3aJIaHH;

- BBIIIOJIHEHME 3aJaHu
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KOHTPOJIbHOW PabOThI

Pemenue CHCTEMBI
JIMHEMHBIX YpaBHEHUH B R,
Excel.

CoOcTBEHHBIE
COOCTBEHHEIE

3HA4YCHUA n

KBaJPAaTHBIX MATPULL.

BCKTOPLI

— Pemenne 3amau B R, MS Excel,;

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

— U3y4YCHUE PEKOMEHJOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHITHUSIM;

- BBITMIOJIHEHHUE JIOMAITHUX 3a/1aHU;

- BBIITOJTHEHUE 3aJaHUH

KOHTPOJIbHON pabOThI

Pemenne MPUKIaTHBIX
SKOHOMMYECKHX 3a1a4 B R,
Excel

Haxoxnenue

AMACTUYHOCTU |
IPYTUX TPEIeIbHBIX BEIUYUH B
MHUKpPO3KOHOMUKE. TpaHcropTHas
3aj1a4a, 3aj1a4a O Ha3HAUYEHUSX.

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JICKIIMH, pa30op
BOIIPOCOB T10 TEME 3aHSITHUS;

— H3yYEHHUE PEKOMEHJIOBAaHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHHKOB;

- MOITOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHSITHUSIM;

- BBITMIOJIHEHUE JIOMAITHUX 3a/IaHU;

- BBIIIOJTHEHUE 33J[aHUH

KOHTPOJIbHOH paboThI

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

Hpumepubte 60NRPOCHL K KOHMPOJ/IbHbIM paﬁomaM

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

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

2. Kak moctpouts rpaduk Gpynkuuu B Excel/R?

3. Uto Takoe mpeen YMCIOBOM MOCIEA0BATEIHLHOCTH, Ipeaes (yHKIIMU B TOYKE, HA

o0eckoneunoctu? Kak BBIUHCINTH npeaci, HUCIOJb3ysl BBIYHUCIUTCIBHBIC BO3MOXXHOCTHU

Excel/R?

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

u B Excel/R)?

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

dhopmyit uncneHHoro auddepeHnrupoBaHus?
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6. Kakue ¢pyHKIUM HA3BIBAIOTCSI MOHOTOHHBIMU Ha MpoMexyTke? UTo Takoe Touka
JoKalbHOTO 3KcTpeMyma (pynkumn? Kak uccnempoBath (yHKIMIO HA MOHOTOHHOCTb U
sKcTpeMyMbl (aHanuTryecku U B EXcel/R)?

7. Kakue (QyHKIIMU Ha3BIBAIOTCS BBIMYKJIBIMH U BOTHYTBIMH Ha MpOMeExyTke? Urto
Takoe Touka meperunda ¢ynkiuu? Kak mccnenoBaTth QyHKIMIO HA BBITYKIOCTh U TOYKH
neperu6a (anamutuuecku 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,
TpaHcnoHupoBanue)? Uto Takoe oOpaTHast MaTpuIla U JJ11 KaKUX MaTPHI] 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. Yto Takoe cuctema JMHEHHBIX anrebpandeckux ypaBHeHUN? CKOJIBKO pelieHui
U B KaKuX cirydasx oHa MoxkeT nMeTh? Kak peruts CJIAY B Excel/R?

12. Kak pemuth MaTpudHoe ypaBaenue Buaa 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
BBITIOJIHUTH JIMHEHHBIC OMEpallii, BBIUUCIUTH CKAISPHOE MPOU3BEICHHUE, HAUTH MOJYJIb
BEKTOpa, HAWTH yroJl Mex 1y Bekropamu B Excel/R?

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

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

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. TIpoBecTH MOJIHOE MCCIIE0OBAHKUE U MOCTPOUTD rpaduk pyHkuuu Yy = f(X).
Haiitu Hanbosbliiee 1 HaMMeHbIee 3HaUeHUs QyHKIMU Ha oTpeske [—2;0].

x*—2
f(X):m.

2. TIpoBecTH MOJHOE UCCICIOBAHUE U MIOCTPOUTH rpaduk GyHkimu Yy = 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. 3BeCcTHO, YTO KOMITAHHS 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 PECypehlI i, bi, Ci. ITpu aTom eciu a;>0,
pecypc uMmeetrcs B Hainuuuu, eciau <0, To OH HaxoauUTCs B ayTcopcuHre. B memsax
MHOFO(l)aKTOpHOFO aHaJIn3a JACATCIIBHOCTU KOMITaHHUHA H€O6XOI[I/IMO paCcCUHUTaThb
CIIEAYIOIIE 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 Xi, X2, ..., Xg OBUIO MCIOJIB30BAaHO B

KOMIIaHUHW IIPpHU BBIIIOJHCHHUHW OCHOBHBLIX 3aJady. HBB@CTHO, qTO AJIs1 O5TOro 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 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. JUi1 BBINONHEHHS ONTUMAIBHOIO OW3HEC-IUIAHMPOBAHUSA TPEOYETCs PEIIHUThH

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 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 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%. IlepmoanmvHocTs HauuciaeHus — pa3 B KBapraia. 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

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

7. @OoH/1 OLIEHOYHBIX CPEACTB VISl POBEJACHNUS IPOMEKYTOYHOH aTTeCcTAlIUN
00y4aromuXxcs Mo JUCUUILIHHE

IlepeyeHp KOMIIETEHLIIMM C YKa3aHWEM WHIMKATOPOB MX JOCTHKEHHS B IPOLECCE
OCBOCHHSI 00pa30oBaTeIbHOM TMporpaMmbl cojaepxkutcsi B pazaene 2 «llepeueHn
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHS 0O0pa30BaTEeNbHON TIPOrpaMMbl C YKa3zaHUEM
WHJUKATOPOB UX JOCTKEHUS U TIAHUPYEMBIX PE3YJIbTaTOB O0yUEHHUS 10 AUCITUTUITHHE.

TunoBbie KOHTPOJIbHBbIC 32JaHUS UM HHbIE MATEPHUAJIbI, HEOOXO0AUMBbIE /151 OLICHKHU
HHAUKATOPOB I0CTUKEHHUS] KOMIICTEHIUI, 3HAHUA U YMEHHU I

HaumeHoBaHue IIpumepsl 3a1aHU 1JI OLEHKU MHAMKATOPOB J0CTHKEHUS KOMIIeTeHIIU
KOMIIeTEHIUI

YK-4 1. Ucnosib3yeT OCHOBHBbIE METO/ABI U CPEACTBA MOJIyUYeHH s, IPeACTaBIeHHUs,
CrniocobHOCTB XpaHeHHus1 M1 00padOTKH JAHHBIX.
HCII0JIb30BAaTh 3ananmue 1.
IIPUKJIAIHOE Cosnatb B EXcel anexTponnyto Tabmuiy, coJepkaliyro JaHHbIE O Kypce eBpo
MPOrpaMMHOE (EUR) 3a mocnenuuii Mecsil (3Ty HHPOPMAIHIO MOXHO HATH Ha
obecrieyeHue npu odunmansHoM caiite Coepbanka). IMmopTupoBath 3TH AaHHbIE B R B Buje
peleHnn ob0nexTa Tuma data.frame.
npodeccCHoHATBHBIX
3a1a4
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2. IeMOHCTPHUpYET BJIaJIeHUe npodeccuoHaIbLHBIMHU naKeTamu
NMPHUKJIATHBIX IPOTPaMM.

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

IJIaTCKaMH B KOHIIC KaXXJ0T'0 MEcCs1a.

3. BoiOupaeTt He00X01MMOe NPHUKJIATHOE IPOrPaMMHOe odecriedeHne B
3aBMCUMOCTH OT peliaeMoii 3agaqu.
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) . Berauciuth 3HaUCHHE BBIPAKEHHUS

3(a,b)c—2(b,c)c+|a|b B Excel unu B R.
4. Ucnonb3yeT NPUKJIATHOE POrPaMMHoe o0ecriedyeHue I pelieHus
KOHKPETHBIX NPUKJIAIHBbIX 3a1a4.
3ananue 4.
Nwmeercs nsars 3ananuii - A, b, B, I', /I - u sate padotnuxos — I, 11, 11, IV, V -
JUTSL UX BBITIOJIHEHUA. B Tabnue ykasaHa npuobUib, KOTOPYIO 00ecTieunBaeT
KaXJIbIi 13 paOOTHUKOB MPHU BBHITTOJIHEHUH KaXJI0T0 U3 3aJJaHUH.

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 Mex1y paOOTHUKaMU (OJTHO 33/IaHUE BBITIOJIHSIETCS
OJIHUM YeJIOBEKOM) TaK, 4T0ObI 0011ast MpUOBLIb OT BBHIOJIHEHUS 3a/1aHui Oblia
HauOobIel. B oTBeTe yka3aTh HailleHHYI0 HAMOOJIBIITYIO TPUOBLIb.

ITKH-3

CrnocoGHOCTh
OCYIIECTBIISTH COOp,
00paboTKy U
CTaTUCTUYECKHI
aHallu3 IaHHBIX,
MIPUMCHSIT
MaTeMaTHYeCKHe
METOJIBI JIUISl PEIICHHUS
CTaHJIaPTHBIX

PO eCCHOHATBHBIX
¢uHaHCOBO-
HSKOHOMMYECKHUX 33/1a4,
UHTEPIPETHPOBATH
MOJIy4YEeHHBIE

1. JleMmoHcTpupyeT 3HAHUSI MATEMATHYECKUX METO0B, IPMMEHsIEMbIX B
MEHe/KMeHTe

3aganue S.
Haiitu B ourmansubix uctounnkax (Hanpumep, B PBK) nndopmaruio o
CTOMMOCTH MMHYTBI PEKJIAMBbI Ha TEJIEBU3HMOHHBIX KaHalaX BO BpeMs
Tpancisauuu UM o ¢pyrbony 3a nocnennue 5 ner. [lpoananusupoBarsb
IIOJIy4eHHbIE JaHHbIE. [[pOMIUIFOCTPUPOBATH MTOIYYEHHBIE PE3YIbTATHI
JIAarpaMMon.

2. IlpumensieT MaTeMaTH4YeCKHe METOAbI U MOJEIH IJsi 000CHOBAHHS
NPUHSITHS YIPABJIeHYECKUX PelleHHuid.
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pe3yNbTaTh

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-asi CTPaHa TPATUT HA UMIIOPT

TOBApOB U3 i-0ii cTpaHbl). ONpeaeTUTh BO3MOKHBIC OF0/KEThI CTPaH, IPH
KOTOPBIX TOPTOBJIS OyneT cOanaHcupoBaHHOU (0e31e(hUIIMTHOMN ) AT KaXK 101
U3 CTpaH.

HCITI0JIb30BAHUU MAaTEeMAaTHYECCKHUX MOI[eHeﬁ.

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 OIPENEISET IOBEACHHE
[EHHOW OyMaru — JIMHEWHBIN UITN SKCTIOHEHIIUANIbHBIH, U, TPUMEHUB
COOTBETCTBYIOIIYIO (DYHKITHIO, pACCUMTATh MPEATIOIaraeMblii Kypc Ha
01.03.2021

3. CopepxaTe/ibHO HMHTepPNpPETHPYET Pe3yJbTAThl, MOJy4YeHHbIe NpPH

Ilpumepvr munogwix 3a0anuii

3aoaua 1. C nomouplo PUHAHCOBBIX (PYHKLIHMA ONIPENETUTh, KAKMM JIOJKHO OBITh
HavyaJIbHOE 3HAUYCHME BKJIA/Ia MPH CIEIYIONUX YCIOBUsIX: cpok Bkiana (Kmep) — 3,5 roxa,
Oynyiee 3Hauenue Bkiaaa (be) — 21 500 nonnapos, rogoBasi mporieHTHAs CTaBKa
(CraBka) — 10%. /lonosHUTEIBHBIC BIOKCHUS U U3BATHS HE TPOU3BOAITCS. [IporieHThI
HaYUCIAIOTCA 110 nosryroausM. OTBET AaTh C ABYMS 3HAKAMU TOCJIE 3aIATOM.

3aodaua 2. Ilnomaas nepBoro kpyra coctasiser 760, mioiaab BTOPOro Kpyra COCTaBJIsSeT
20. C nomormpto uHcTpyMeHTa [londop mapameTpa ompeneauTbh BO CKOJIBKO pa3 paauyc

MIEPBOro Kpyra OTJIMYAETCsl OT paJinyca BTOPOTO
3aoaua 3. Haiitn mepsyro mpomsBoaHyo ¢yHkiuu Y =5Xe”" B Touke x = -1,5. OTBeT

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

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

Bce oTBeTHI peacTaBUTh B BUAE ACCATHUHOM Ipodu ¢ TouHocThio 10 0.001, Hanpumep,
1.234.

3aodaua 5. VI3BecTHa nipeaeabHas MpOU3BOAUTEIBHOCTD Tpyaa MP(L) = ﬂ, rae L —

In(L +100)

00BEM Tpyno3arpat. Haittu 00bEM npou3BojicTBa rpu 00bEMe Tpyao3aTpar Lo=80. OTeer

AaTh C TOYHOCTBIO A0 JIBYX 3HAKOB I10CJIC 3aIsaTOM.

3a0aua 6. Haiitn BTOPYIO TPOU3BOJIHYIO (QYHKINU Y = %/ X* —=5X+6 B touke x = -2.

OTBeT npecTaBUTh B BUJE ACCATUUHON ApoOu ¢ ToUHOCTHIO 110 0.001.

3aoaua 7. Bpuucnute mnpenen @yHKHI/II/I“m—Ax-l_gz_S
X —

Xx—4 \/_

.OTBeT 3amuImuTe B BHIC
TECATUIHON Jpodu ¢ ToUHOCTHIO 710 0.001.

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

Ha oTpe3ke [-1;4].

3aoaua 9. dupma permmna B3ITh kpeauT pazmepom 600 000 py6iiei, moramarts KOTOPBIN
(OCHOBHOM JOJT U NPOLEHTHI) HAMEPEHAa PAaBHOMEPHBIMH IJIaTEKaMU B KOHIIE KaXKJ10T0
Mecana. OnpeaenuTb exKeMeCIYHbIE BBIIIATHI 10 KPEAUTY [l pa3HbIX MPOLIEHTHBIX
CTaBOK U CPOKOB noramienus kpeauta (ot 5% o 20% u ot 1 go 15 nert, ucnonb3ys
Ta0NMIly MOJACTAaHOBKH). B 0TBeTe yka3aTh pa3Mep 1uiatexa 3a 4-blid roJ1 IPU MPOIEHTHOM

ctaBke 12%.

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

-3 0 4 1 0 -3 0 4 1 O
3a0auall. JJansr 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

MaTpU4YHOE ypaBHEHUE BX=4.
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3aoaua 11. TlpenenbHble U3ACPKKU NPEANPUATHS BEIYUCISIOTCS IO (hopMyIie
MC(q) =95-3q-0,7¢°, rae ( — 00bEM ITPOU3BOICTBA, a (PUKCUPOBAHHBIC M3ICP/KKHA PABHBI
FC=28. Beruuciaute 001111e u3aepxKu npu oobEme rmpouspojictea Jo=4,1. OTBET 1aTh C

TOYHOCTBIO 1O ABYX 3HAKOB ITOCJIC 3ansToM.

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

4yHCACHHO pemmunTh (B EXcel mn B R) MaTpuyHOe ypaBHEHHE U IPOBEPUTH PE3YJIbTaT,

BBIIIOJIHUB YMHOKCHHUC MAaTpPHULL HCXOI[HOﬁ 3aJdadu.

AX =B

3aoaua 13. HaiiTu BemecTBEHHYIO 1 MHUMYIO YaCTH BBIPAKCHUS
(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 BBIPAKECHUN:
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 MPOAYKIUU A U B ucnons3yrorcs Tpu Buja
ceipbs I, II, III. Pecypcel cbIpps, HOPMBI €ro pacxona Ha €AUHULY IPOAYKLUU U

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

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

OHpeI[GJ'II/ITB ONTHUMAJILHBIN ILIaH BBIITYCKa IIPOAYKIOHUHU H3 YCJIOBHUA MAKCHMHU3ALIUN

MPUOBLIH.

Teopemuueckue 6onpocwl 011 NOO20MOEKU K 3a4émam

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

2. IlpocTple W CIOXXKHBIE TPOLEHTHL. BBIUUCIEHWE HAYUCICHUN 1O BKJIaJaM H
BBIILJIAT 110 KPEAUTaM, IJIaH MOTalleHUsI KPEINUTA.

3. Tunet mamssix B R. IlporpammupoBanue mnepemenHbix. Co3nanue
MOJIb30BATENBCKUX (QYHKIIUM.

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

5. Ilpenen uncnoBoii mociaeaoBareabHoCTU. [Ipenen pyHkurm Ha OECKOHEYHOCTH U
B Touke. CBOMCTBA MPEJICIIOB.

6. IlepBblil 1 BTOpOI 3aMevaTeNbHbINA TPEAETBI.

7. HenpepbiBHbIE (YHKIIUU U UX CBOMCTBA.

8. AcuMnrotsl rpaduka QyHKIHH.

9. Ilpousoanas u nuddepenuran GyHKIUA OJHOU MEPEMEHHOU. DJIaCTUYHOCTh
(GyHKINM U €€ TPUMEHEHUE.

10. ITpousBoanbie U AudPepeHIuaTbl BRICIIMX MOPSIIKOB.

11. Monotounbie (yHKUMU. JlokanbHbIil skcTpemyMm (yHKuuu. MccnenoBanue
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(GyHKIIUM Ha MOHOTOHHOCTB U 9KCTPEMYMBI.

12. Beimykubie (BoruyTsie) pynkuuu. Touku neperuba. MccnenoBanue GyHKIIMU Ha
BBINYKJIOCTh U TOYKH Meperuoa.

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

14. Heomnpenenennbiii uHTerpan. OCHOBHbIE METOIbl MHTETPUPOBAHUS: 3aMEHa
NEPEMEHHOW, NHTETPUPOBAHUE 10 YACTSIM.

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

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

17. Onpenenutens Matpulbl. CBOMCTBA U IPUMEHEHHUE ONPEACIUTENEH.

18. Cucremsl JIMHEHHBIX anredpandeckux ypaBHEHHUH. Pemienue cuctem JIMHEHHBIX
anredpandeckux ypaBHeHui metonam Kpamepa, oOpaTHoil Matpulel 1 MmeTogom [ aycca.

19. MHOXeCTBO pEIICHU CUCTEMbl JMHEHHBIX alreOpanyeckux YpaBHEHUHU.
OnHOpOIHBIE U HEOTHOPOJHBIE CUCTEMBI.

20. Apudmernyeckrue BEKTOpPHl M JIMHEWHBIC OMepaluud HajJ HUMU. BekTopHoe
MIPOCTPaAHCTBO RN.

21. JluneitHas 3aBUCUMOCTh (HE3aBHCHMOCTB) CHCTEMbI BEKTOpOB. ba3uc w
pa3MepHOCTh JIMHEHHOTro npocTpaHcTBa. KoopauHaTsl BekTopa B JaHHOM Oasuce.

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

23. CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI KBaAPATHBIX MATPHII.

24. 3anayu JIMHEWHOTO MPOrPAMMHUPOBAHUS B SKOHOMUKE: MUHUMM3AIUs PAaCX00B,

MaKCHUMHU3allusa HpI/I6BIJ'II/I H Jp.; TpaHCIIOpTHAA 3ajava, 3aJa4a O Ha3HAYCHHAX.

8. IlepeyeHb OCHOBHOI M J0MOJTHUTEIbHON Y4eOHOI JIUTEpPaTypbl, HEOOXOAUMOM 1151
OCBOCHMS JUCHMILIUHBI

OcHoBHas JuTeparypa (ouHasi gopma o0yueHus):

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

penieHuii u puHAHCOBBIX TexHoJoruil. — Mocksa: [Ipomereit, 2018. — 324 c. —
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TexcT : HenocpenctBenHsli.- To xxe.-URL : ObC: YHuBepcuterckas Oubnuorexa
onaiiu : https://biblioclub.ru/index.php?page=book&id=494941 (nara oOparmieHus:
21.05.2021)

2. Maremaruka B Excel: yuebnuk 11 By30B / O.A.batok, J1.B.bep3un, A.B.3onotaprok
[1 np.]; mox pen T. JI. ®omuueBoii. — Mocksa: «IIpomereitn, 2019. — 229 c¢. — Teker
: HEIOCPEICTBEHHBIN
OcHoBHast iuTepatypa (04HO-3204Hasi popMa 00yUeHuUs1):

3. 3anmanaeB, C.A. Martemaruka Ha si3bike R: yueonuk / C.A. 3ananaeB; OuHaAHCOBBIN
yHuBepcuteT npu [IpaBurensctBe PD, [lenmapramMeHT aHann3a JaHHBIX, TPUHATHS
penieHuit 1 GuHAHCOBBIX TexHoJorui. — Mocksa: [Ipomereii, 2018. — 324 c. — Tekct
: HertocpenctBeHHbIN.- To xke.-URL : ObC: YHuBepcuterckast Onbiroreka oHIaiH :
https://biblioclub.ru/index.php?page=book&id=494941 (mata oOpareHus:
21.05.2021)

JlonoJIHUTeIbHAS JUTepaTypa:
1. Metoapl oNTUMaNbHBIX PEIICHUN B DKOHOMHKE U duHaHcaX. [IpakTukyM: yaeOHOE
nocoobue / U.A. Anexkcannposa [u ap.]; noa pea. B.M. I'onuapenko, B.1O. [Tomnosa.
- Mocksa: Knopyc, 2016. — Tekct : HenocpenctBeHHslil. — To xe. - 9bC BOOK.ru.
- URL.: https://www.book.ru/book/919200 (nata oopamenus: 21.05.2021). - Tekcr :

AIEKTPOHHBIN.

2. ConomoBankoB A. C. Maremartuka B skoHomuKke. U.1: JIuneitnas anrebpa,
aHAJTMTHYECKas TEOMETPHS U JIMHCHHOE TPOrpaMMHUPOBaHKe: YUeOHUK JIJIS CTY/I.
skoHoMuU. criell. By30B / A.C.CononoBHukoB, B.A.babaiines, A.B.bpausnos,
N.T".Illanapa - MockBa: @unaHchl U ctatuctuka; MTHDOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcr : HemocpeaCTBEHHBIH. - To *xe. -

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

obparenus: 21.05.2021). - TekcT : 3JeKTPOHHBIH.

3. ComonosuukoB A. C. Maremaruka B 3xoHoMuKe. Y.2: MaTeMaTHYeCKUHM aHAJIN3:
y4eOHUK 1)1 CTy. 3koHoMuY. crell. By30B / A.C. ComonoBHukoB, B.A.babaiiies,
A.B.bpaunos, N.I'.Illanpa. - MockBa: ®@unaHchl u ctatuctuka; Uadpa-M, 2003,
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2005, 2007, 2011. - 557 c. — Tekcr : HenocpeacTBeHHbIN.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mata

obpammenus: 21.05.2021). - TekcT : 371€KTPOHHBII.

9. Ilepeyenb  pecypcoB  HMH(POPMANMOHHO-TEJCKOMMYHMKAIIMOHHOM  CeTH
«/HTEepHEeT», HEOOXOAUMBIX 1JISl OCBOCHHS JUCHMILIHHbBI
1. UndopmarmonHo-o6pa3oBaTenbHblii mopTan GUHAHCOBOTO YHUBEPCUTETA MIPH
ITpaButensctBe Poccuiickoit deneparuu http://portal.ufrf.ru/.
2. Caiit xadeapsl nenapraMeHTa 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-OHGIHOTeuHas crcTeMa «Y HuBepcuTeTcKas oudmuotexa OHJTAMH»

http://biblioclub.ru/

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

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

8. DnexTpoHHO-OUONMMOTEUHAs cucTeMa u3aaTenscTBa [IpocnexT
http://ebs.prospekt.org/books

9. DnexkTpoHHO-OMOMMOTEUHAs cucTeMa u3aaTenbcTBa «Jlanby https://e.lanbook.com/

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

11. JlenoBas onnaitH-6ubanoreka Alpina Digital http://lib.alpinadigital.ru/

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

13.HanmonanbsHas snekTponHast oubmmnorexa http://u36.pd/

14.Pecypcel uHQOpMaIIMOHHO-aHATUTHIECKOTO 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 komnaaunu EBSCO Publishing, kpynHeiiiero arperatopa Hay4HbIX
peCypCcoOB BeyluX U3aTesbeTB Mupa http://search.ebscohost.com

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

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

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

22.PedeparuBHas 6a3a naHHbIX o Mmatematrke 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

29.0neKkTpoHHAs KOJUIEKIUS KHUT U3/1aTenbeTBa Springer: Springer eBooks
http://link.springer.com/

30.UnTepakTuBHasg puHaHCcOBas HH(POpMalMOHHAs cucTtema kommnanuu Bloomberg

31.Cuctema Thomson Reuters Eikon

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

33. MaccoBbIi OTKPBITHIN OHIaH-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 «MamuaHoe o0ydeHne u
a"Haiu3 qaHaeix» / MOTU u Sunexc. —

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

35.MaccoBbIii OTKPBITHIN OHJIAWH-Kypc/cnenuanm3anus “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 MalIMHHOMY O0yUYEHHIO. -

https://stackexchange.com

39. InaTdopma I COPEeBHOBAHUIT M0 MallIMHHOMY 00y4eHHni0o — WWw.kaggle.com

10. MeToanyeckue yKazaHus 1Jsl 00y4AIOIIUXCA M0 OCBOCHHUIO TUCHMILIMHBI

MGTOI[I/I‘-ICCKI/IG YKa3aHusA A1 O6y‘-IaIOHII/IXC$I 10 OCBOCHHIO JUCITHUITJIMHBI (KOMHHCKC

pEeKOMEHJAIMid W pPa3bACHEHUW, TMO3BOJSIONIUN CTYACHTY ONTUMAJIBHBIM 00pa3zoM

OpraHU30BaTh MPOLECC M3YUYEHHUs Y4yeOHOro maTepuasa JUCHUIUIMHBI) MPECTABICHbI B

Y4eOHO-0OpraHu3alMOHHOM KOMILIEK e Uil JUCHUILINH [lenapTameHTa MaTEMATUKH,

pa3MElIEHHOM Ha crTpanule Jlemapramenrta MaremaTtukd cata @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. Ilepeyenr MHPOPMALMOHHBIX TEXHOJOIHI, HCIOJIb3yeMbIX NPH OCYLECTBJICHUMN
o0pa3oBaTeJbHOIO0 IpoLecca Mo JAMCUHMILVIMHE, BKJKOYas IepedyeHb Heo0X0AUMOro
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;
NHupopmanmonHo-npaBoBas cucrema «l apant»;
DnekTpoHHas 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-TEXHHYECKOM 0a3bl, HEOOXOAUMOM JJISA OCYLECTBICHUA
o0pa3oBaTeJbHOI0 MPOLEcca M0 AUCHUIIHHE

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

KOMITBIOTEPHBIX KJIaCCaX YHUBEPCUTETA.
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