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1. HaumeHoBaHUeE JUCHUIIINHEI

«KoMIbIOTepHBIN MPAKTUKYM.

2. IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB OCBOEHHUSI 00pa30BaTeIbHOI MPOrpaMMbl
(mepevyeHb KOMIETEHIMA) ¢

JucuuniavHa

«KOMITBIOTEPHBIN  NTPAKTUKYM»

YKazanueM HWHIAUKATOPOB HUX JOCTHKCHHUA H
INIAHUPYEMBIX PE3yJdbTaToB Oﬁy‘lEHI/IH o ITHCIOMIIJIMHE

o0ecrieunBaeT HMHCTPYMEHTAPHA

dbopmupoBanus crneayromux kommnerennmii: YK-4, YK-15, [TKH-2

Kon HaumenoBanue HNuauxaropsl PesynbraTsl 00ydyeHus: (3HaHuS,
KOMIICTCHIIMH | KOMIIETCHIUH AOCTH/KEHHU S YMEHHS U BJIAJICHHSA),
KOMITeTEHIIUH COOTHECEHHBIE C
KOMIIeTCHIIUSIMUA/MHAUKATOPAMH
AOCTHKEHHUS] KOMIIEeTEeHIM I
YK-4 CriocobHOCTb 1. Ucnonb3yet 3Hnamb OCHOBHBIE METO/IBI
HCIIOJIB30BaTh OCHOBHBIE METO/bI U IIOJIY4ECHMS, IIPEJICTABIICHHUS,
IIPUKIIATHOE CpEICTBA MOJIY4YECHMUS, XpaHEeHUs U 00pabOTKHU TaHHBIX
IIPOrpaMMHOE IIPEACTABIICHMUS,
o0ecrieueHue npu XpaHeHUs U 00paboTKU | Ymemsb NpUMEHSATh OCHOBHBIE
peumeHun JAHHBIX. METO/IbI IIOJIY4E€HUS, IIPEICTABICHHUS,
npodecCHOHATBHBIX XpaHEeHUs U 00pabOTKHU TaHHBIX
3az1a4.

2. JleMoHCTpUpPYET
BJIQJICHHE
npodeCCHOHATTLHBIMU
MaKeTaMu TIPHUKJIATHBIX
MPOrPaMM.

3namp npodeccuoHaIbHbIE TAKEThI
IPUKJIAIHBIX IPOrPAMM

Ymemo vicnioib30BaTh
npohecCHOHATBHBIC MTAKETHI
TIPUKJIATHBIX TTPOTpaMM

3. Beibupaer
Heo0xoIuMoe
MPHUKJIAIHOE
MPOTpaMMHOE
obecrnievyeHue B
3aBUCHMOCTH OT
pelaeMon 3a1ayu.

3Hamb PUKIATHOE TIPOTPAMMHOE
oOecrieuenne

Ymems Br10UpaTy HEOOXOAMMOE
npUKIagHOE oOecreueHre B
3aBUCHMOCTH OT PEIIaeMbIX 3aa4

4. Vcnonw3yet
MPHUKJIAIHOE
MPOrPaMMHOE
obecnieueHue s
pelIeHNs KOHKPETHBIX
MPUKIIAIHBIX 3a/1a4.

3namp Ha3HAYCHHUE IMPUKIAIHOTO
IIporpaMMHOT0 obecreueHHs

Ymemp vicnons3oBaTh NPUKIIATHOE
porpaMMHOE 00ecTieueHUe JIst
pelIeHrs KOHKPETHBIX MPUKIIATHBIX
3a/1a4




YK-15 CnocoOHOCTh 1. CamocTosiTensHO 3namp nUPpoBHIE CPEICTBA
pENeBaHTHO BBIOMPAET U UCHOJIB3YET | OOIIEHUS, OCYIIECTBICHNUS TIOUCKA U
pelaeMbIM 3a1a4aM | IUGPOBBIE  CPEACTBA | CO3/1aHUS KOHTEHTAa B COOTBETCTBUU
UCIIOJIb30BaTh o0rieHus, C LIEJIbIO B3aUMOJACUCTBUS, B TOM
WH(OPMALMOHHBIE | OCYLIECTBIISIET  MOUCK | YMCIIE JUIsl OpraHU3allid COBMECTHOM
pecypcsl U u/nnm CO3JIaHHE | JEeSITEIHHOCTH.

UH(OPMaLMOHHO- KOHTEHTa B
KOMMYHHKAIIHOHHBI | COOTBETCTBHM C LIEJIBIO | YMemb MCIIONB30BaTh LU(POBBIC
€ TEeXHOJIOTUU AJIs B3aMMO/ICICTBHS, B TOM | CPEJICTBA OOIICHHUSI, OCYIIECTBICHUS
JOCTIDKEHUS 1eJIeH, | YMcIie AJIs OpraHu3aluy | IOMCKa M CO3JaHusl KOHTEHTA B
CBSI3aHHBIX C COBMECTHOI COOTBETCTBUH C LIETIBIO
npo¢eCCUOHATIBHON | 1eATENLHOCTH. B3aMMOJICHCTBHSI, B TOM YHUCIIE /TS
JESITENIbHOCTBIO, OpraHu3ali COBMECTHON
o0ydeHueM, JIeSTEIbHOCTH.
y4acTUeM B J)KM3HM | 2. Brmajmeer HaBbIkamul | 3Hamb pa3anyuHble UHHOPMAIMOHHO-
oO1IecTBa U APYyTruX | OpraHU3aIiu KOMMYHUKAI[HOHHBIE ~ CHCTEMBl U
cdepax KU3HU B3aMMOJICHCTBHS u | mudpoBbIe cpeacTBa s
KOMMYHUKAIIH C | opraHm3anMyu  B3aUMOJCWUCTBUS U
MTOMOIIBIO KOMMYHUKAINH
WH(POPMAIIMOHHBIX Ymems wcCTONB30BaTh pa3zIHYHBIC
CUCTEM u/unv | ”HPOPMAITMOHHO-
IU(GPOBBIX CEPBHCOB U | KOMMYHHKAIIMOHHBIE  CHCTEMBl H
TEXHOJIOTHIA. 1 poBbIe CpencTBa TUISE
OpraHu3aly  B3aUMOJCUCTBUS U
KOMMYHUKAINH
3.0cymiecTBisieT 3namsb pa3znuuHble THPOPMAIIMOHHO-
no00p U MPUMEHEHNE | KOMMYHHUKAIIHOHHBIE CPEICTBA IS
Pa3IMYHbIX pemieHuss  oOpa3oBaTeiIbHBIX U
MH(}OPMALIMOHHO- npodeccnoHaNbHbIX 3a1ad.
KOMMYHHUKAI[MOHHBIX
CPEACTB JJIsl pelIeHusl | Ymemp WCIONB30BaTh Pa3InYHbIC
00pa3oBaTeNbHBIX U UH(POPMALIMOHHO-
poheCCHOHATBHBIX KOMMYHUKAI[HOHHBIE CPEICTBA IS
3ajau. pemieHus ~ 00pa3oBaTeNbHBIX U
npodeccHOHAIbHBIX 331au.

IKH-2 CriocobHOCTb 1.JlemoHCTpUpYET 3namb MaTeMaTUYECKUE METO/IBI,
IPUMEHSTh SHAHUS IpUMEHsIeMbIe B MEHE’KMEHTE.
T e MATEMaTHICCKIX Ymems vicnons3oBatb
METOMBL A MCTOOB, MaTEMaTUYECKHE METOBI
peLeHus ,
CTaHIAPTHBIX IPpUMEHACMBIX B | mpuMeHsAEMbIC B MCHEJDKMEHTE.
npodeccrona pupix | MEHCKMCHTC
3ajad,




uHTeprpetupoBarh | 2.Ilpumenser 3Hamp MAaTEMATHYECKUE METOIBI
MOJTyYEHHBIE MaTeMaTHuecKue MOJIETH 171 0OOCHOBAHUS IPUHSTUS

MaTEMaTHYECKHE METOBI ¥ MOjenu jisi | YNPABJICHUECKUX PENICHUH.
pE3yIbTaThI 6
O00OCHOBaHUS NPUHATHUS | Vysemp UCIIONL30BATE
YIPaBJICHYCCKUX MATEMAaTHYECKHUE METOABI U MOACIIH
peLIeHU. JUTs 0OOCHOBAHUS TIPUHSTHUS

YIPABJICHYECKUX PELICHUMN.

3.CoaeprkaTesbHO 3namb METOABI IOTYUEHUS
HHTEPHPETUPYET PE3YIBTATOB IIPHU UCIIOJIb30BaAHUHA
Pe3yIIbTaTHI, MAaTEMATHYECKUX MOJICIICH.
HOTY41CHHBIC IPH | Yyemb uHTEPIIPETUPOBATH
HCII0JIb30BAHNH pe3yabTaThl, MOJIYYEHHBIE IIPU
MaTeMaTUYECKUX HCIIOJb30BAHNN MAaTEMAaTHYCCKIX
MOJIETIEeH. MoIereH.

3. MecTo IUCHUIUINHBI B CTPYKTYype 00pa3oBaTeibHbIX IPOrpaMMm

Jucnnmumaa «KOMIBIOTEpHBIA NPAKTUKYM» OTHOCUTCA K Llukiy mMaremaTuku u
uHpopmaTuku 10 HampapieHuto mnoArotoBku 38.03.02 «MenemxkmeHT» (71 Bcex
00pa30BaTEeNbHBIX IPOTPaMM).

B npouecce wW3yyeHUs JIUCUUIUIMHBI TPOUCXOJIUT OBJIAJIEHUE OCHOBHBIMH
MaTeMaTUYECKUMH MOHSATUAMH, HEOOXOIUMBIMU I (DOPMUPOBAHUS TPOPECCUOHATBHBIX
KOMIIETEHIIMM BBIMYCKHUKA HampaBieHUs «MEHEI)KMEHT», U OCBOEHHWE WHCTPYMEHTOB
pelieHus] TPUKIAAHBIX MaTEMaTUYECKUX 3a/lad C HCIOJIb30BAHUEM BBIYUCIUTENIbHBIX
KOMIIBIOTEPHBIX TeXHOJOruil. [Ipy 3TOM CTyIEeHThl MPHOOPETAIOT OMNBIT NPUMEHEHHUS
M3Y4aeMbIX TEXHOJOTMH B MPAKTHUYECKUX 3a/layaX, CBS3aHHBIX C CaMOCTOSTEIbHBIM
MMOMCKOM, OOpabOTKOW, aHAIM30M, OIEHKOW W HWHTepHpeTanuei npodeccuoHaIbHON
uHdopmaIuu o GyHKIIMOHUPOBAHUY PA3THUYHBIX PHIHKOB U HHBIX IKOHOMHUYECKHX CUCTEM;
OCYUIECTBJISATh YYETHYIO, PACUETHO-aHAIMUTUYECKYIO U KOHTPOJIbHYIO J€ATEIbHOCTh MpU
00OCHOBAaHMU M HUCIOJHEHUH YNPaBICHUYECKHX, MAPKETUHTOBBIX, a Takke (PUHAHCOBO-

SKOHOMHUYECKUX PEIICHUN Ha MUKPOYPOBHE.



4. O0beM TUCUMILIUHBI (MOXYJIS) B 32a4€THBIX eIMHUIAX U B AKaJeMHUYECKHUX Yacax ¢
BbljleJIeHHEM 00beMa ayJAUTOPHOI (JIEKIMHU, CEMHUHAPBI) M CAMOCTOSITEIbHOI PadoThI
o0yuaromuxcst

Ounas popma ooyuenus, 2022 2.n. u m.o. (01151 6cex 0OpPA308aMeENbHLIX NPOSPAMM,)

Bup yueOHoi padoThI IO Bceero Cemectp 1 Cemectp 2
AMCHMIIJIMHE (B 3/e M yacax) (B yacax) (B yacax)
OO0mas Tpy10€eMKOCTh 4/144 79 79
AUCUMILTHHBI
Konmaxkmmnasa paooma- 68 34 34
Ayoumopnuwie 3anamus
Jlexyuu - - -
CemuHapwi, npakmuieckue 68 34 34
3aHAmMUs
CamocrosiTesibHas padoTa 76 38 38
B TeKVILEro KOHTDOIL KontponrsHbie KonTtponpHas KonTtponpHas
ALTERYI P paboThI paboTta pabota
Br npomexcyrouHoi 3auér 3auér 3auér
aTTeCTalu

Ouno-3aounas gpopma obyuenus, 2022 2.n. u m.o. (Ol « Ynpasnenue buznecomy)

Bua yuyeOHoii paGoThl o Bcero Cemectp 2 Cemectp 3
AMCIHMIJIMHE (B 3/e M yacax) (B yacax) (B yacax)
O0mas Tpy10eMKOCTh 4/144 72 79
TUCITATIJIMHBI
Konmaxkmmnasa paooma- 32 16 16
Ayoumopnvie 3anamus
Jlexyuu - - -
Cemunapwi, npakmudecxue 32 16 16
3auamus
CamocrosiTesibHas padoTa 112 56 56
B TeKVILEro KOHTDOIL KonTtponbHbIe KonTtponbHas KonTtponbpHas
JLTERYI P paboThI paboTta pabota
Br npomexcyrouroi 3auér 3auér 3auér
aTTECTaIluN




5. Copaep:xxanue JMCUMIUVIMHBI, CTPYKTYPHMPOBaHHOe MO0 TemMaM (pa3gejam)
AMCHHUIUIMHBI ¢ YKA3aHUEM X 00beMOB (B aKaJleMUYeCKHUX Yacax) U BUOB YU4eOHbIX
3aHATUN

5.1. Conep:kanue TUCUUIIMHBI

Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc

Tabanuneiit nporeccop MS Excel, LibreOffice Calc; noustus kHuru, aucTa, sueiku
B MS Excel, LibreOffice Calc; anpecanmst u popmarupoBaHue sueek; MaHUIYISAINANA C
JMana3oHaMU SYE€EK; TUIIbI IaHHBIX, BBOJ| JAHHBIX U (POPMYII B IUEHKH; TOJ00P MapaMeTpa,
OpraHu3aInsl CCHIIOK.

Berpoennsie pynknuu MS Excel, LibreOffice Calc u nx npumenenue. DneMeHTapHbIC
¢bynkuuu. Jlornueckue Qyukiuu. Oynkuuu nporrosuposanus (POCT, TEHAEHIINA).
@OyHKIMY TOUCKA JaHHBIX B HeKoTopoM auana3zone (IIPOCMOTP, BIIP, I'TIP).

ITpocteie u cnoxubie porieHTh. PuHancoBbie GyHkiuu. (IIC, BC, TIJIT, CTABKA,
KIIEP), BbrunciieHrEe HAYUCICHHUM TTO0 BKJIaJaM U BBIIUIAT MO KpeIUTaM, TUIaH MOTalleHus
KpeauTa.

CBoJiHbIE TaOMUIIBI, KOHCOTUAALMS, PUIBTP, paciiupeHHbIN GuibTp, pynkiuu BJI.
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; onucanue koHCobHOTO MHTEpQEIica; 3arpy3Ka U aKTUBALIHS
oubnmuorek R; Tumbl nmaHHeIX B R u mporpammupoBaHHe MEepEeMEHHBIX; 0a30BbIe
MareMmatuyeckue (GyHKuMM B R; co3gaHue monb30oBaTeIbCKUX QYHKIMA B R u
MOJAKIIOYEHUE TOJIh30BATEIBCKUX OMOTMOTEK; JIOTMUECKHE KOHCTPYKIIMM M YCJIOBHBIC
omnepaTtophl B R; criocoObl uTeHus1/3anucu B R 1aHHBIX pa3auyHbIX (POpMATOB.

Tema 3. ITocmpoenue 2pagpuxos hynxuuit ¢ R, MS Excel, LibreOffice Calc

YucnoBbie QyHKIIMU UX CBOMCTBA U criocoObI 3aaanus. ['paduk dynkuuu. CroxHas u
oOpaTtHas GyHKIIUU. XapaKTEPUCTUKN (HYHKIIHA: YETHOCTh M HEYETHOCTh, TEPUOTUIHOCTD,
MOHOTOHHOCTh, OTPAHHYECHHOCTb.

Tema 4. Botuucnenue npeoena gpynxuuu ¢ R, MS Excel, LibreOffice Calc

[Ipenen uucnoBoit mocnenoBatenbHOCTH. [Ipenen ¢yHkIMM Ha OECKOHEYHOCTH U B

Touke. OTHOCTOPOHHUE TIpeebl. beCkoHEeUHO Masble B OECKOHEYHO OOJbINe (PYHKITUH.

ITepBbIil 1 BTOPOY 3aMedaTeIbHbIE PEIEIIBI.
8



HenpepriBHOCTh (QyHKIIMU B Touke. Touku paspbeiBa ¢pyHKiuu. CBOMCTBA (PYHKIIHIA,
HETIPEPHIBHBIX Ha OTPE3KE. AcumnToThl rpaduka GyHKITUH.

Tema 5. Boiuucnenue npouszsoonoit pynkuyuu ¢ mouxe ¢ R, MS Excel, LibreOffice Calc

[IpousBognas u auddepeHnmran (GyHKIMA OJHONM MMEPEeMEHHOH. DJIaCTHUYHOCTDH
byHKUMK U ee mpuMeHeHue. [Ipon3Bo/IHbIE BBICIIUX TOPSIKOB.

JlokaneHbIE 3KCTpeMyM (GyHKIMHU. Beimykiasie (BorHyThlie) (yHkiuu. Touku
nepernba. Obmas cxema uccieaoBanus GyHKIIUN U OCTpoeHus ee rpaduka. Hanbompiiee
Y HauMEHbIIIee 3HaYCHUsI HEMPEPHIBHON (YHKIIUU HA OTPE3KE.

Tema 6. Yucnennoe naxoxcoenue onpeoeeHHO20 U HecodcmeennHo2o unmezpana 6 R,
Excel, LibreOffice Calc

Heonpenenennpiii untTerpan. OmnpeneneHHblid uHTerpan. ®opmyna HeloToHa -
Jleitonuia. HecoOCTBEHHBIE HHTETPAIBI.

Tema 1. Onepayuu ¢ KOMNIEKCHBIMU YUCTAMU U PeuieHUe a12e0pauieckKux ypagHeHuil

Kommnekcuble uucna. Pemienue anreOpamdeckux ypaBHeHUUW. Borumcienue
apu(PMETHICCKUX BBIPAKECHU.

Tema 8. Ocnosvl pazpabomku RPUIOHCEHUTL 6 UHCMPYMEeHmMAIbHOU cpede VBA

Ocnossl s3b1ka Visual Basic for Application. Coznanue ¢ynkiwmii. [Tonsatue o0ObekTa.
Ocnosubeie 00bekThl MS Excel, LibreOffice Calc. Makpochl: Ha3HadYeHHE, CO3JaHUC H
penaktupoBaHue. PazpaboTka Moap30BaTENIbCKUX TUATOTOBBIX OKOH.

Tema 9. Onepauuu ¢ mampuuamu ¢ R, Excel, LibreOffice Calc

ApudmMernueckrie BEKTOPhl M JIMHEHHBIC Olepaluu Haj HUMUA. BekTtopHoe
npoctpancTBo R". JInHeliHas 3aBUCUMOCTH (HE3aBUCUMOCTh) CHCTEMBI BEKTOPOB. baszuc u
pa3MepHOCTh 7 BEKTOPHOTO MpocTpaHcTBa. KoopAamHAThI BEKTOpa B JaHHOM Oaswmce.
CkansipHoe npousBeneHre BekTopoB B R". [[nuHBI BEeKTOpPOB M yros mexay Humu B R".
Onepanuu Haa matpuuaMmu. Panr martpuiel. OOpaTHas maTpuia. PelieHne MaTpuyHBIX
ypaBHeHUH Bujga AX=B.

Onpenenutenn U ux cBoicTBa. lIpuMeHnenuwe omnpexaenurteneit: 1) kputepuid He
BBIPOXKJICHHOCTH KBaJApPAaTHON MATPHIIBI; 2) HaXOXKJICHUE PaHTa MATPHUIIBI; 3) HaXOXKICHHUE

00paTHOW MaTPHIIBI.



Tema 10. Pewenue cucmemot runennvix ypasnenuit ¢ R, Excel, LibreOffice Calc

Pemenne cucreM InWHEHWHBIX anreOpanyecknx ypaBHeHUH wMeromam Kpamepa,

oOpaTHoO MaTpullel 1 MeTogoM ["aycca

CobcTBeHHbIE 3HAUCHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHII.

Tema 11. Pewmenue npuknaonsvix skonomuueckux 3aoau 6 R, Excel, LibreOffice Calc

HaXO)KI[eHI/IC OJJAaCTUIHOCTU U APYIruX IPCACIbHBIX BCIIMYHMH B MHKPOIKOHOMUKC,

3a1a44  JIMHEMHOTO MpPOTPaMMHUPOBAHUSA B OKOHOMHKE:

MHHUMM3AIUA  Pacxo/OB,

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

5.2. Y4eO0HO— TeMAaTHYEeCKHH IIJIaH

Ounas ghopma obyuenus | Ouno-3aounas popma obyuenus

TpyaoeMKoCTh B yacax
KonTakTHas padorta- DopMbI
HaumeHnoBanue tem Camoct
No AynuTopHasi paéora TeKyLIero
(pa3neJioB) OsITeJIbH
/1 Bcero | OO0 CemuHapsl, KOHTPOJIfA
JUCIHHUILIMHBI JIek1n af
as, B MIPAKTUIECK ycneBaeMoCTH
uu padora
T.4.: W€ 3aHITHS
Bgeneune B MS Excel, AyauTOpHBIC
bIE paboThI.
o |Beememme B R w040 gy - 8/4 10/14 | Yuactne B
RStudio pEllleHUH 3a1a4
[TocTpoenue Ha
9] MMPAKTHUYCCKUX
3 Epa‘b““ﬁ/‘?s‘by}‘“éﬁgef 88 | 41 | - a1 M7 | samsmms,
LibreOffice Calc Cobecenopanus
110 JOMAIlllHUM
Breruncnenue mpenena 33 (aHHSM.
g |GymxmmoB R, MSHo,, ) on 211 213
Excel, LibreOffice AynutopHbie
Calc CaMOCTOATEIIbH
Beruucnenue 3 (S paboThL.
MPOU3BOAHOMN VYuactue B
5 | ¢pynkuuu B Touke B R, | 12/12 | 6/3 - 6/3 6/9 pelICHAN  3a]1at
MS Excel, LibreOffice Ha
Calc IIPaKTUYECKUX
3aHATHUAX.
ncnentoe CobecemoBanus
HaXO0XJIeHUE N0 OMAIIHUM
g | OUPCACICHHOTO = M 1516 | g/g - 8/6 8/10 | 3anammsm.
HECOOCTBEHHOTO
unterpana B R, Excel, AyauTopHbIe
LibreOffice Calc CaMOCTOSITEIbH
Onepauuu C blE paboThI.
7 KOMILJIEKCHBIMH 4/4 2/1 - 2/1 2/3 Yuacrue B
YUCIAMU M PEUICHUE PCLICHAH 337134
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anredpanvecKux Ha
ypaBHeHHﬁ. IIPAKTHYICCKUX
3aHATUAX.
OcHOBBI p513pa60TK1/1 CobeceoBaHms
g |MPwIOMCHMH - Bl ogg | g0 - 410 4/ |10 JOMAHHM
WHCTPYMEHTAIBHON 3a1aHUAM.
cpeae VBA
Oneparuu c AyauTtopHbie
MaTpuilaMu B R, CaMOCTOSITCIbH
9 Excel, LibreOffice 18/18 | 8/4 - 8/4 10/14 | e PAGOTHL.
Calc VYuactue B
Pemenue CHCTEMBI I:IZHIGHHH sanat
10 | MHCHHBIX YPABHCHIM | 44114 | 6/4 - 6/4 8/10 | mpaxTiueckux
B R} Excel, 3aHATHUAX.
LibreOffice Calc CobecenoBanus
Pemenue nprukinaaHbix 00  JOMAIIHUM
11 | PKOHOMHYECKHX 32134 | 15115 | g/3 ) 6/3 6/9 3aIaHHUSIM.
B R, Excel,
LibreOffice Calc
B EJIOM o CornacHo
JTUCLUILIINHE yueOHOMY
144 | 68/32 - 68/32 76/112 TUIaHYy:
KOHTPOJIbHBIE
paboThI
Wroro B % 100 | 47/22 - 100/100 53/78
5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3aHATHH
HanmenoBanue Trem ITepeyennb BOpoCoB 1S 00CYKACHUS ®opMbl IPOBEICHUA
(pa3aesioB) TUCHHUNJIMHBI HA CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHI
3aHATHAX, PEKOMEH/1yeMble
HCTOYHHUKM U3 pa3aesioB 8,9
(Yxa3biBaeTcsi pa3jien U NopsiAKOBBII
HOMeEp HCTOYHHMKA)
Beenenne B MS Excel, | Beenenne B Excel, LibreOffice Calc, | Pemenune 3a1a4 B
LibreOffice Calc BBox nmaHHBIX W GopMyn B SYEHKH | HHTEPAaKTUBHOU dopme,
pabouero nucra IPOBEPKAa CaMOCTOSITEIbHOMN

Opranuzanus CChUIOK. OJIeMEHTapHble | paboThl M pa3bop OMIMOOK,
¢byakuu. BceTtpoennsle ¢GyHKIUM MS | BBIMOJTHEHHE  ayAUTOPHOTO
Excel, LibreOffice Calc wu  wux |3amanns

npuMeHeHue. Jlornueckue — QyHKIUH.
Oyukuuu  nporHosupoBanus.  (Excel,
LibreOffice Calc).

OyHKIMS TOUCKA JTAHHBIX B HEKOTOPOM
nuanazone ([IPOCMOTP, BIIP, I'TIP)
[Ipocteie ¥ CIIOXKHBIE  IPOLEHTHI.
®unancoeie Gynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel, LibreOffice
Calc).

Pexomenoyemvie ucmounuxu. [8.2.]
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®ynknuu npornozupoBanusi. (MS Excel,
LibreOffice Calc). ®ynkius moucka
JaHHBIX B HEKOTOPOM  JIMAria30He
(ITPOCMOTP, BIIP, I'TIP) (MS Excel,
LibreOffice Calc). duHaHCOBBIE
byHKIAN (OCIUIT, ITPILIT,
OBIIJOXOd, OBILIITIAT). (MS Excel,
LibreOffice Calc). Ilman mnoramieHus
KpeauTa.

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

Beenenue B R u RStudio

VcranoBka R wm RStudio; ommcanue
KOHCOJIBHOTO HHTepeiica; 3arpy3ka u
akThBanMsa OuoOmmorek R; 0a3oBnle
Marematnueckue GpyHknnu B R. Co3nanue
MOJb30BaTeNbCKUX (yHKIMA B R n
MOJIKITIOYCHUE M0JIb30BATEIHCKUX
OnOIIMOTEK

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nansubix B R. 3a1anue BEKTOpoB
(RStudio). YcnoBHbIe ornepaTopsl U
orneparopsl 1ukiIa B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,

8.5]

Pemenue 3a1a4 B
WHTEPaKTUBHOU dopwme,
IPOBEPKA CaMOCTOSTEIIbHOMN
paboTel W pa3dbop OIMMOOK,
BBITIOJIHEHUE  ayJAUTOPHOTO
3a/1aHUs

ITocTpoenue rpauKoB
¢ynkmii B R, MS Excel,
LibreOffice Calc

[Toctpoenue rpadukoB ¢pynkimii B R, MS
Excel, LibreOffice Calc. ITpubamkenroe
BBIUUCIICHUE TOBEICHUS (D YHKIIMIA BOITH3H

Pemenue 3aJ1au B
WHTEPAKTHBHOU dopwme,
MpOBEpPKa CaMOCTOSITEIIbHOM

Touek paspeiBa B R, MS Excel, | pabotsl u pazbop ommoOOK,
LibreOffice Calc. I'paduyeckoe | BBIMOJHEHUE  AYJAUTOPHOTO
MOCTPOCHUE HAKJIOHHBIX acUMNTOT B R, | 3amanus
MS Excel, LibreOffice Calc.
Brruucnenue npenena ¢pynkuuu B R, MS
Excel, LibreOffice Calc.
Perxomenoyemvie ucmounuxu. [8.1., 8.2.]
Brruucnenue npenena | Beruncnenue npenena ¢gynkuuu B R, MS | Pemenue 3a/1a4 B
¢yuxknuu B R, MS Excel, | Excel, LibreOffice Calc. WHTEPAKTHBHOU dopme,

LibreOffice Calc

Pexomenoyemvie ucmounuxu. [8.1, 8.2]

MPOBEpPKa CaMOCTOSATEIbHOU
pabotel U pa3dbop OMMUOOK,
BBIMIOJIHEHHE  aYAUTOPHOTO
3aTaHHsI

Boruncnenue npousBoaHON
¢yHkuu B Touke B R, MS
Excel, LibreOffice Calc

[Tpubnuxennoe BBIUHCJICHHE
MIPOU3BOIHOM (PYHKIIMH B 3a/1aHHOM TOUKE
B R, MS Excel, LibreOffice Calc.
MOHOTOHHOCTP M TOHUCK JIOKaJIbHBIX
sKcTpeMyMoB QyHKIuu B R, MS Excel,
LibreOffice Calc YucnenHoe
UCCIIEIOBAaHUE BBIMYKIOCTH (DYHKIUH U
TOUCK ee Touek neperuda B R, MS Excel,
LibreOffice Calc. Ilonmnoe umcnennoe
uccinenoanue ¢pyukuu B R, MS Excel,
LibreOffice Calc

Pemenue 3anau B
WHTEpPaKTUBHOU (popme,
MIPOBEpPKA CaMOCTOATEIbHON
paboThl U pa3zdoop OmMUOOK,
BBITIOJIHEHUE ayJUTOPHOTO
3aTaHUS
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Pexomenoyemvie [8.1.,

8.2..8.4.,8.5]

UCMOYHUKU.

YucieHHoe HaXO0X/EHUE
OIPEICIICHHOTO u
HECOOCTBEHHOI0 HHTErpaa
B R, MS Excel, LibreOffice
Calc

UuciieHHOE HaX0XKIACHHUE ONPECIICHHOTO
1 HECOOCTBEHHOI0 MHTEerpana B MS
Excel, LibreOffice Calc
Pexomenodyemvie ucmounuxu: [8.2.,8.4.,
8.5]

Pemrenue 3agau B
WHTEPAKTHBHOU (hopMme,
IPOBEPKA CAaMOCTOSTEIILHOU
paboTeI U pa3dbop OMHOOK,
BBITTOJIHEHHE ayJUTOPHOTO
3a/laHus

OnepauHH C KOMIIJICKCHBIMHA

Kommnekcurle yncia. Pentenue

Pabota c yueOHOM

YyCIaMU u pelleHne | anredpanyecKux ypaBHEHUM. aureparypoi. Pemenue
anredpanvyecKux Brruncnenue apupmMernyeckux TUTOBBIX 3a1a4. Pa3zoop
yYpaBHEHHIA. BbIpakeHuil. COOCTBEHHBIC 3HAUCHUS U BOIIPOCOB 110 TEME 3aHATHSL.
COOCTBEHHBIE BEKTOPHI MaTPHIL. Boinonnenue nomMamHux
Ksangparuunsie ¢popmsl (R). Bekropsr n 3aIaHUM K KOKIOMY
neiicteus Hag HuMu (B R, MS Excel, 3aHITHIO.
LibreOffice Calc).
Pexomenoyemvie ucmounuxu: [8.1., 8.2.,
8.4., 8.5]
OcHOBBI pa3pabotku | Coznanue makpocoB u pynkuuii B VBA. | Pabora c yueOHoit
MIPIIOKCHUAN B | (Excel, LibreOffice Calc). auTeparypoii. Pemenne
uHcTpyMeHTanbHOl  cpene | Coznanue Gpopmbl Ha pUMEpe TUTIOBBIX 3a1a4. Pa3z6op
VBA skoHoMHu4eckoi 3aiaun B VBA (Excel, BOIIPOCOB T10 TEME 3aHSTHUS.

LibreOffice Calc).
Pexomenoyemvie ucmounuxu.: [8.2]

BrinosnHenue nomamHux
3aIaHUM K KOKIOMY
3aHATHIO.

Onepauuu ¢ MaTpullaMd B
R, MS Excel, LibreOffice
Calc

Anrebpa MaTpull, UMIOPT, SKCIOPT
nauabIxX U3 R B MS Excel, LibreOffice
Calc. Pexomenoyemvle ucmounuxu:
[8.1.,8.2., 8.4, 8.5]

Pa6ora ¢ yueOHoit
auTeparypoii. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHSTHSI.
Brimonnenune JOMalIHUX
3a7aHuil K KaXKJIOMY
3aHSTHIO.

Pemenue CUCTEMBI
JIMHEWHBIX YpaBHEHHU B R,

MS Excel, LibreOffice Calc

Pemenne MaTpu4yHbIX ypaBHEHUN
(meronoMm oOpatHo# MaTpulibl, Kpamepa,
I'aycca (B R, MS Excel, LibreOffice
Calc). DxoHOMHUKO-MaTeMaTHYECKas
MOJIeJIb MEXOTpacieBoro daiaHca
(Mozenb «3arparbl-Beimyck»).
Martpuunoe ypaBuenue (B R, MS Excel,
LibreOffice Calc). JluneiiHOE
nporpammupoBanue  (CUMILIEKC-METO/,
3aJadya O TPOM3BOJICTBE, TPAHCIIOPTHAS
3a/laya M 3ajJada o HaszHaueHusx) (MS

Pabora ¢ yueOHoii
nuteparypoil. Pemenune
TUTIOBBIX 3a1a4. Pa3zbop
BOIIPOCOB 10 TEME 3aHITHUA.
BrinosniHeHne nomMamHux
3aJJaHUN K KKJIOMY
3aHATHIO.

Excel, LibreOffice Calc).

Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]
Pewmenue npukiagHelx | JIuneliHoe nporpammupoBanue | Pabora c yuebHoi
sKoOHOMMYEeCKUX 3aaa4 B R, | (Cummiekc-meron, 3a/1aya 0 | tuTteparypoi. Pemenue

Excel, LibreOffice Calc

MIPOU3BOJICTBE, TPAHCIOPTHAs 3ajavya |
3ajmaya o HaszHaueHusix) (MS Excel,
LibreOffice Calc). Pekomenmyemsbie
ncrounuku: [8.3, 8.4., 8.5]

TUTIOBBIX 3a1a4. Paz6op
BOIIPOCOB 10 TEME 3aHSITHUA.
Brimonaenue JjomMantaux
3aJJaHUI K KOKJIOMY 3aHSITHUIO
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6. IlepeyeHb yuyeOHO-METOAMYECKOTO oO0ecreYeHHs I CAMOCTOSITEIbHON PadoThl
00y4aromuxcs Mo JMCUMILIHHE

6.1. IlepeyeHbp BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOCHHME JUCHMILINHBI,
(opmMbI BHEAYTUTOPHOH CAMOCTOATEIHLHOM PA0OTHI

HaunmeHOoBaHHE TEM
(pa3nes1oB) AU CHUIIUHBI

Ilepeyens Bonpocos,
OTBOJHMMbIX Ha
CaMOCTOSITEIbHOE OCBOCHHUE

®opmMbl BHEAYAUTOPHOMI
CaMOCTOSITEJIbHOM PadoThI

Bgenenne 8 MS Excel,
LibreOffice Calc

Jlormueckne byHKIHIH.
OyHKIIMK  [POTHO3UPOBAHUS
(POCT, TEHAEHLINA).
Brraucnenue HauucIeHUH 1o
BKJIaJlaM U BEITIIAT I10
KpeauTaM, IJIaH MoraueHus
KpeauTa

— Pemenue 3agau 8 MS Excel,
LibreOffice Calc;

— paboTa ¢ TEKCTOM JISKIIH, pa3oop
BOIIPOCOB T10 TEME 3aHSTHS;

— H3y4eHUE PEKOMEHIOBAHHBIX K
3aHSTHUIO JINTEPATYPHBIX UCTOYHUKOB;

- IOATOTOBKA K CEMHUHAPCKUM U
MPAKTUYECCKUM 3aHITHSIM;

- BBINOJIHEHUE JOMAIIIHHUX 3a/IaHUMH;

- BBINIOJIHEHHUE 3aJ]aHHI KOHTPOJIBHON

paboThl

Beenenue B R u RStudio

Tune! nangeIX B R n
MpOrpaMMHUpPOBaHKE
IEPEMEHHBIX, JIOTUYECKUE
KOHCTPYKUHMH U YCJIOBHBIE
onepatopsl B R; criocoOsr
yTeHusd/3anucy B R JaHHBIX
pa3nu4HbBIX (HOPMATOB.

— Pemenne 3amau B R;

— paboTa ¢ TEeKCTOM JICKIIMH, pa30op
BOIIPOCOB I10 TEME 3aHSTHUS;

— H3y4YeHHUE PEKOMEHIOBAHHBIX K
3aHSTHUIO JINTEPATYPHBIX UCTOYHUKOB,;

- IOATOTOBKA K CEMHHAPCKUM U
MPAKTUYECKUM 3aHITHSIM;

- BBIIIOJIHEHUE JOMAIITHHUX 3a/IaHUMH;

- BBITIOJIHEHUE 3aJJaHHUI KOHTPOIBHON

paboThl

IToctpoenue rpagukos
¢yukuii B R, MS Excel,

XapakTepuCTUKU HYHKLUH:
YETHOCTh U HEYETHOCTD,

— Pewenne 3amau B R, MS Excel,
LibreOffice Calc;

LibreOffice Calc NePUOANYHOCTh
pHO ’ — paboTa ¢ TEeKCTOM JIEKLIUHU, pa30op
MOHOTOHHOCTb, )
BOIIPOCOB 110 TEME 3aHSTHUS;
OTrPaHUYEHHOCTb.
— U3y4YEHHUE PEKOMEHI0BAaHHBIX K
3aHATHIO TUTEPATYyPHBIX UCTOUYHUKOB;
- IOATOTOBKA K CEMMHAPCKUM U
MPAKTUYECKUM 3aHITUSIM;
- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHNl;
- BBIIIOJIHEHUE 3a/IaHU KOHTPOJIBHOU
paboThI
Brraucnenue mpenena beckoneuno MaJible U | — Pemenue 3ama4 B R, MS Excel,
¢ynkuuu B R, MS Excel, | 6eckoHeuHO Oosnbine

LibreOffice Calc

¢byukun. [lepBelii U BTOpOI
3aMevaTeIbHbIE NIPEAEIIBL.

HenpepeiBHOCT  QyHKIIMU B
TOUKE. Toukn pa3pbiBa

GyHKIIH.

LibreOffice Calc;

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

— U3y4YEHHUE PEKOMEHOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX HICTOUHUKOB,;
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- IOJrOTOBKAa K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAILIHUX 3a/IaHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThl

Breraucnenue
MIPOU3BOTHON (PYHKITUU B
touke B R, MS Excel,
LibreOffice Calc

DnacTUYHOCTh (YHKIHUU U €€

MIPUMCHCHHE.
HauOosibliee ¥ HauMeEHbIIEE
3HAYEHUS HEIPEePhIBHON

(GyHKIMK Ha OTpE3Ke.

— Pemenue 3agay 8 R, MS Excel,
LibreOffice Calc;

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

— U3Y4YEHHE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX UCTOUHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JJOMAILHUX 3aJaHUN;

- BBIIIOJIHEHUE 3aJaHUI KOHTPOJIbHOMN

paboThI

Yucnennoe waxoxienue | HeompeneneHnbli  UHTErpal. | — Pemenue 3anau B R, MS Excel,
OTIPEICIICHHOTO 51 CDOPMyJIa Hsrorona - LibreOffice Calc;
HECOOCTBEHHOI'O JletiOHuLA.
— paboTa ¢ TEeKCTOM JISKITH, pa3oop
unterpana B R, Excel, .
. . BOITPOCOB I10 TEME 3aHSATHS;
LibreOffice Calc
— H3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATUIO TUTEPATYPHBIX UCTOYHUKOB;
- IOATOTOBKA K CEMHHAPCKUM U
MPaAKTUYECKUM 3aHATHSIM;
- BBINIOJIHEHHE JOMAIIHUX 3aJaHNMH;
- BBINOJTHEHUE 3a/IaHU KOHTPOJIBHOM
paboThl
Onepaunn ¢ | Boruncienne GyHKuMi | — Pemenne 3agad B R, MS Excel,

KOMIIJIEKCHBIMHU YU CJIaMH U
pelieHre anredpanyecKux
YpaBHEHUU

KOMIIJICKCHOT'O TIEPEMEHHOTO

LibreOffice Calc;

— paboTa ¢ TEeKCTOM JIEKIIHH, pa3oop
BOITPOCOB I10 TEME 3aHSTHS;

— U3Y4ECHHE PEKOMEHIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HUCTOYHHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBIINIOJIHEHUE JOMAIIIHUX 33/I1aHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOM

paboTHI

OcHoBBI pa3palboTKu
MIPUIIOKEHUN B

MHCTPYMEHTAIIBHOU Cpejie
VBA

Ocnossl sa3eika Visual Basic for
Application. Pa3paborka
TOJIb30BATEIbCKUX
JTMAJIOTOBBLIX OKOH.

— Pemenue 3anau B8 R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TEKCTOM JIEKIINH, pa30oop
BOIIPOCOB T10 TEME 3aHSITHUS;

- U3YYEHUE PEKOMEHIOBAHHBIX K

3aHSATHUIO JIUTEPATYPHBIX

- IOATOTOBKAa K CCMUHAPCKUM U
NPAaKTUYECKUM 3aHATHIM;

- BBIIIOJTHEHUE JOMAIITHUX Sa)IaHI/Iﬁ

Onepaum/l C ManI/ILIaMI/I B
R, Excel, LibreOffice Calc

Bexroproe npoctpanctso R".
JIuHeliHas 3aBUCUMOCTD
(HE3aBHCHUMOCTbH) CHCTEMBbI

— Pemenune 3agay 8 R, MS Excel,
LibreOffice Calc;
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BEKTOPOB. basuc u — paboTa ¢ TEKCTOM JIEKIIHH, pa3oop

PasMEPHOCTE 72 BEKTOPHOI'O BOIIPOCOB I10 TEME 3aHATHS;

MIPOCTPAHCTBA.
— U3y4YeHHUE PEKOMEHIOBAaHHBIX K

3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;
- BRITTOJTHEHHE JOMAITHUX 3aJIaHHH;
- BBIIIOJIHEHUE 3aJJaHU KOHTPOJIbHOM

paboThI
Pemenne cucrembl | COOCTBeHHBIE — 3HAYCHHSA U | — Pemenue 3ana4 B R, MS Excel,
JIMHEHHBIX ypaBHeHUH B R, | coOcTBeHHBIE BEKTOPBI LibreOffice Calc;

Excel, LibreOffice Calc KBaJpaTHBIX MaTpPUII. — paBoTa ¢ TEKCTOM JEKIHH, pasGop

BOITPOCOB IO TCMC 3aHATUA;

— U3Y4YE€HHE PEKOMEHIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAILIHUX 33/1aHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI
Pemenue npuKnaaHbix | Haxoxmenne smacTMYHOCTH U | — Pemenue 3amad B R, MS Excel,
YKOHOMHYECKHUX 3a71a4 B R, | Apyrux npeienbHbIX BETUYUH B LibreOffice Calc:

Excel, LibreOffice Calc MHUKPO3KOHOMUKE.
TpancnoptHasi 3amava, 3a7ada
0 Ha3HAYCHUSX.

— paboTa ¢ TEeKCTOM JIEKIIH, pa3doop
BOIIPOCOB I10 TEME 3aHSITHUS;

— H3y4eHUE PEKOMEHIOBAHHBIX K
3aHSTHUIO JINTEPATYPHBIX UCTOYHUKOB,;

- IOATOTOBKA K CEMHHAPCKUM U
MPAKTUYECCKUM 3aHITHSIM;

- BBIIIOJIHEHUE JOMAIITHHUX 3a/IaHUMH;

- BBITIOJIHEHUE 33JaHUI KOHTPOIBHON

paboThl

6.2. IlepeyeHb BONIPOCOB, 3aJaHNIA, TeM /ISl OATOTOBKH K TEKYIIeMy KOHTPOJII0
Ilpumepniuie 6onpocvt KOHMPOILHBLIX PAOOmM

1. Kax pabortator ¢unancoBeie (ynkimu B Excel, LibreOffice Calc (IIC, BC,
CTABKA, KIIEP, IUIT u nip.)? Kakoil CMBICT UMEIOT OHH M KX apTyMEHTHI?

2. Kak moctpouTts rpaduk dpynkuu B Excel, LibreOffice Calc /R?

3. Uro Takoe mpeaen YMCIOBON IMOCIIEA0BATEILHOCTH, Mpeaes GyHKINU B TOYKE, Ha

o0eckoneunoctu? Kak BBIUHCINTH npeaci, HCIOJb3ysA BbIYHMCIMUTCIBHBIC BO3MOXXHOCTHU

Excel, LibreOffice Calc /R?
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4. Yro Takoe acumntora rpaduka pynkuuu? Kak HailTh acuMOTOTHI (aHATUTUYECKH U
B Excel, LibreOffice Calc /R)?

5. Uto takoe mpousBoaHas ¢yHKuuu? Kak BBIYUCIUTH MPOU3BOAHYIO C MOMOIIBIO
dbopmyn ancieHHoro auddepeHIupoBaHms?

6. Kakue ¢hyHKIMM Ha3bIBAlIOTCSI MOHOTOHHBIMU Ha TpoMexyTke? UTo Takoe Touka
JoKaiabHOro 3KcTpemyMma (ynkiuu? Kak uccinenoBath (QyHKIIMIO Ha MOHOTOHHOCTh U
skcTpemyMbl (aHanmutryecku U B Excel, LibreOffice Calc /R)?

7. Kakue QyHKIMU HA3bIBAIOTCS BBIMYKJIBIMA M BOTHYTBIMH Ha mpoMexyTke? Yrto
Takoe Touka nepernba ¢pynkuun? Kak uccinenoBaTh (PYHKIUIO HA BBITYKIOCTh U TOYKH
nepern6a (anamutryecku u B Excel, LibreOffice Calc /R)?

8. Uto Takoe HeonpeaeNEHHbIN UHTErpaj, ONpeIeaEHHbII HHTETpall, HECOOCTBEHHBIN
uHTerpan? Kak BeIYUCINTE onpeaenéHHbI/HecOOCTBeHHBIN nHTerpai B R?

9. I1o xakuM MpaBUjIaM BBITIOJIHSIOTCS ONEpalK HaJl MaTpULlaMu (apuMeTHIecKue,
TpaHcroHupoBaHue)? YTo Takoe oOpaTHas MaTpHLia U JUIs KaKKMX MATPUI] OHA CYILECTBYET?
Kaxk BBINOJIIHUTH CIIOKEHUE, BBIYMTAHUE, YMHOKEHUE, TPAHCIIOHUPOBAHUE U HAXOXKJICHUE
obparnoit marpuiisl B Excel, LibreOffice Calc /R?

10. Yro Takoe ompenenutenr Marpuinbl? Kak HalTH ompenenuTenh MaTpHIBl B
Excel/R?

11. Yto Takoe cuctema JMHEHHBIX anreOpandeckux ypaBHeHUN? CKOJIBKO perieHui
U B KakuXx cirydasx oHa MoxkeT uMmeTh? Kak permute CJIAY B Excel, LibreOffice Calc /R?

12. Kak pemmth MaTpuuHoe ypaBHenue Buaa AX=B umu XA=B B Excel, LibreOffice
Calc /R?

13. Kak ompezneneHsl NTUHEHHBIE oOMepanuu Haa apUPMETHUYECKUMH BEKTOpPaMH,
CKAJISIPHOE TPOU3BEACHUE BEKTOPOB, MOAYJb BEKTOpa, yroja Mexay Bekropamu? Kaxk
BBINIOJIHUTH JIMHEMHBIE OMEpalry, BBIUUCIUTh CKAISPHOE MPOU3BEACHHE, HAUTU MOIYJIb
BEKTOpa, HalTH yros mexxay Bekropamu B Excel, LibreOffice Calc /R?

14. Yto Takoe coOCTBEHHBIEC 3HAUCHUSI U COOCTBEHHBIE BeKTOpa MaTpuilbl? Kak HaliTu
CcOOCTBEHHbIE 3HAUEHHUSI U COOCTBEHHBIE BEKTOpa MATPHUIIbl B R?

15. Yro Takoe 3agaya JMHEWHOro nporpammupoBanusi? Kak pemmuts 3amauy

nuHeHoro nporpammupoBanus B Excel, LibreOffice Calc /R?
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Ipumepel 3a0anuit KOHMPOABLHBIX padom
3aganus Mo:kHO BEINOJIHUTEL Kak B Excel, LibreOffice Calc, Tak u B R-studio

Ilpumeput 3a0anuii KonmpovHou padomot 6 1/2 cemecmpe
1. ITpoBecTH MOJIHOE UCCAEAOBAHUE U MMOCTPOUTH rpaduk PyHKIUU y = f(X) .

. 2.1
Haiiti HanGonpliee 1 HaMMEHbIIIEe 3HAYCHUS (PYHKIIMU HA OTPE3KE [—45;45].

_ 3x+4
YT a—2m)

2. IlpoBecTu MOJIHOE UCCIIEOBAHUE U TIOCTPOUTH Tpaduk PpyHKIUU y = f (X).
In(x-4)
r= x—2

3. C nomortibto (MHAHCOBBIX (PYHKIIUN OMPENETUTh, KAKUM JOJDKHO ObITh HaYaJIbHOE
3Ha4YEHUE BKJIajJa MPH CIEAYIOMMX YCIoBUsX: cpok Bkiaaa (Knep)— 19 mecsues, Oyayiee
3nHauenue Bkiana (be) —128 000 py6ueii, rogoBas nporeHTHas craBka (CraBka) — 9,75%.
JIOTIOTHUTENbHBIE BIOXKEHHUS M M3BATHA HE MPOU3BOJATCA. [IpOIEHTH HAYUCISIOTCS
eXekBapTanbHO. OTBET AaTh C ABYMS 3HAKAMHU MOCIIE 3aIsITOM.

Ilpumepwl 3a0anuii KOHmpoIbHOU padomul 6 2/3 cemecmpe
1. 3BecTHO, YTO KOMIAHUS OKa3bIBAET YCIYTH:

a =(5,-1,-2,1,6, -6, 3,-9,2,-7,3,-4,5,0,9,5),

b =(,-7,8,1,2,0,-4,3,-9,5,-2,1,0, 1,5, -2),

p =(54,-3,-2,3,4,2,9,-8,0,-4,7,-1, 2, 3, 4).

JI71s1 uX BBITIOJIHEHUS TPEOYIOTCSI COOTBETCTBYIOIIME PECYPCHI ai, bi, ci. [Ipu a3ToM ecimn
ai>0, pecypc umeeTcss B Hanu4uu, ecim ai<(0, To OH HAXOIUTCSA B ayTcopcuHre. B memsx
MHOTO(AKTOPHOTO aHalW3a JCATEIBHOCTH KOMIIAHUM HEOOXOJUMO  PACCUHUTAThH
CJIEIYIONTUE BBIPAKEHUS:

a)-6a -4b"~

b)2(a~ b )*p " +3*p |*b "

c)-3p*p +4(b ,pH)*a -5(a’,p )b

2. BoccTaHoBuTe, Kakoe KOJIMYECTBO PECypCoB Xi, X2, ..., Xg OBLIO MCIOJIB30BaHO B

KOMIIAHMH IIPHU BBIIOJIHCHHHM OCHOBHBIX 3a/1a4. I/ISBGCTHO, 4TO JI1 3TOIrO0 HAaJ0 PCHINTDH
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CUCTEMY JIMHEMHBIX ypaBHEHUN. OTBET JAaNUTE C TOYHOCTBIO JI0 IBYX 3HAKOB ITOCJIE 3AIMSITOM.

Pesynbprar nposepsTte.

-6 X1 10 Xo+ 5 Xst 4 X4 — X5 -6 Xet+ 4 X7 —2  Xg= -482,54
Xy =10 X+ 7 X3 -9 X4 - x5 =10 X6 5 X+ 4 Xg= —281,06

8 x1 - X2 6 Xzt 6 X4 -3 Xs - Xe+ 5 X+ = 90,62
7 X1 -4 X+ 6 X3+ 10 x4+ 8 Xs -4 X+ 9 Xg= 695,52
10 xi+ X2 -3 X3 -4 X4 -8 Xs -5 X — X7+ Xg= 61,18
-7 x1 -2 X -5 X+ 8 X4+ 6 X5 -3 X+ 4 X+ 5 Xg= —412,62
5 x1 -6 X — X3+ 6 Xq4+ 7 Xs -9 Xe -5 X7+ 4 Xg= -232,76
7 X1 - X 10 X3+ 9 xs 4 X+ 6 X6 -8 X7 -9 Xxe= —68,08

3. ]_IJ'ISI BBIIIOJIHCHU OIITHUMAJBHOI'O 6H3HCC-HJI8,HI/Ip0BaHI/I}I Tp€6y€TCH PCUINTDH

MAaTPUYHOE YpPABHEHHUE ISl OTBICKAHWUA MaTpulbl X MO 3aJaHHbIM matpunam A, B u

mmaronansaoi equanunoii E: X(BY)A?=E. Pesynbrar nposepsTe.

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

-3 -2 617 7-10 9 -5 0 16 16 2 7 3 -18 -14
0O 117 6 1 13 -1-14 15 14 -14 -16 -8 -1 -3 1
10 15 15-12 -2 4 -18 16 -11 8 -14 -19 11 -6 17 -11

4. JInss BOCCTAHOBJICHHSI YTPA4yCHHBIX MapoJie BXOoJa Ha TMOPTAl OpraHU3AINH
TpeOyeTcss HaWTU C TOYHOCTHIO N0 3 JECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIA U
coOCTBEHHbIE BEKTOpbl Matpuilbl A. IlpoBepuTh OPTOTOHATBHOCTH MOJYUYEHHOTO

COOCTBEHHOIO Oaszuca.

40 0 0 0 0 0 0 0

0 19 0 0 0 0 0 12

0 0 14 0 6 0 0 0

A= 0 0 0 28 0 22 0 0
0 0 6 0 16 0 0 0

0 0 0 22 0 38 0 0

0 0 0 0 0 0 8 0

0 12 0 0 0 0 0 7

5. 3aemmuk B3su1 B OaHke kpeauT B pasmepe 2450000 py6. Ha cpok 21 rog.
IIponentHas craBka 11,35%. [lepuoanuHocTs HaunciieHUs — pa3 B kBapTan. OnpenenuTsb
CyMMY BBIILIAT N0 MpoueHTaM 3a 44-if kBapTan u 3a 17-i rox nepuoga. OTBET OKPYIIUTE
710 KOTIEEK.
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6. Jlust BBITONHEHWS ONTHMAJIBHOIO OW3HEC-IUIAHUPOBAHHMS TPeOyeTcsl PpEIINTh
CIICAYIONIYIO 3a7a4y JMHEHHOTO MPOrPpaMMHUPOBAHUS:
f(xq,x,) = 3x; + 24x, > min
(—2x1 +3x, <6
| X, —4x, =21
4x; +x5 =5
x, =1
k X1, X2 = 0

Kputepun 6a/s1bHOM OLEHKH Pa3JMYHBbIX (JOPM TeKYIIEro KOHTPOJISA yCIeBaeMOCTH

Kpurepuu GamibHON OLEHKH Pa3iuYHbIX (OPM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
COJIEpKaTCsl B COOTBETCTBYIOIIUMX METOJIMYECKUX peKoMeHaarusax JlemaprameHta
MaTeMaTHUKH.

7. @oH OLIEHOYHBIX CPEACTB VISl POBeAEeHNsI IPOMEKYTOYHOMH aTTeCTAIIUN
00y4arIuxcs no JUCUMUILIMHE

HepequL KOMHGTGHHI/Iﬁ C YKa3aHUCM HHAWKATOPOB HX JOCTHIKCHHA B IIPOLCCCE

OCBOEHMSI 00pa3oBaTeIbHOM MporpaMmbl coaepxkutTcsi B paszaene 2 «llepeueHn
IUIAHUPYEMBIX  PE3YJIbTATOB  OCBOCHHSI

KOMIIETCHIINI) C YKa3aHUEM UHJUKATOPOB MX JOCTWKEHHUS U TUTAHUPYEMBIX PE3yJIbTaTOB

o0Opa3oBarenbHON  MporpaMMbl  (IIepeYeHb

O6y‘-IeHI/I$I 10 AU CHUILIIIMHEC) .

TunoBbie KOHTPOJILHBbIE 32IaHUS UJIM MHbIE MAaTEPUAJIbI, HEO0XOAMMBbIE J1JI OLEHKHU
HHAMKATOPOB JOCTHKEHHUS] KOMIIETEHIIU, SHAHUHA U YMEHU

HaumenoBan | HaumenoBan | Pe3yabTaThl 00yyeHus: TunoBble KOHTPOJIbLHBIE 321aHUA
ue e MHANKATO (ymeHust v 3HAHUSA),

KOMIeTeHIHH poB COOTHECEHHbIE ¢

AOCTHKEHUS HHINKATOPAMU

KOMIeTeHIHH AOCTHKEHUS

KOMIIeTeHIUH

YK-4 Hcnone3yet 3Hamb OCHOBHBIC METO/TBI Cosnars B Excel, LibreOffice Calc
CrocoOHOCTh | OCHOBHBIE MOJTyYEeHUH, AIIEKTPOHHYIO TaOIUILY,
UCIOJb30BATh | METOBI U NIPEJCTABICHUS, XPAaHEHUSI | COJEpXKAIyI0 JaHHbBIE O Kypce eBpO
MIPUKIaIHOE CpeacTBa 1 00pabOTKHU TaHHBIX (EUR) 3a mocnenuuii mecsil (3Ty
IPOrpaMMHOE | TIOJTY4EHUs, uHOPMAIIHIO MOKHO HATH Ha
o0ecrieueHre | MpeACTaBiIeHU | Ymemsb NPUMEHATH oduiansHoM caiite CoepOaHka).
MIPH PEUICHUN | 5, XpaHEHWsI U | OCHOBHBIE METOIbI HNmnoptupoBath 3TH naHHBIE B R B
npodeccruonan | 00paboTKu MOJTy4eHUS, Bujic o0ObekTa Tuna data.frame.
BHBIX 3a/1a4 JTAHHBIX. MIPEJICTABIICHHS, XPAaHCHUS
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1 00pabOTKH JaHHBIX

HemoHncTpupye | 3namo C nomompio GUHAHCOBBIX (HYHKIIMH
T BJIaJICHHE npodeccuoHaIbHbIC Excel cocraButh m1an norameHus
npo(ecCHOHAN | TTAKEThI TPUKIIATHBIX kpeauta B pazmepe 500 Twic. pyo.,
BbHBIMU MporpamMmm B3sATOrO Ha 18 Mecses mox 16%
MaKeTaMu TOJIOBBIX (ITPOLIEHTHI HAYHMCIISIOTCS
TIPHUKJTATHBIX Ymems vicnons3oBars SKEMECSIYHO) U BO3BPAIAEMOT0
POrPaMM. npodeccnoHaIbHbIC PaBHBIMH IJIATEKAMU B KOHIIE
MaKeThl MPUKJIATHBIX Ka)KJI0ro MecsIia.
porpaMm
Bri6oupaer 3Hamsp IPUKIATHOE N3BecTHO, YTO KOMIIAHUS OKA3bIBAET
HEO0OXOMMOE | TIPOrPaMMHOE YCIIYTH:
IPHUKIIATHOE obecrnieueHue a=(0,3,-5,-9,-2,-5,2,-3,6,-4,0,
IPOrPpaMMHOE 1,0,2,3,8),
obecrieueHre B | Ymems BHIOUPAThH b=(3,-2,0,09,-12,9,-3,-1,2,5,8, -
3aBHCHMOCTH HEOOXOIMMOE IPUKIATHOE | 1 -4, 1, 0, -3),
OT penraeMoit obecrieueHue B p=(54-3-2234209 -8 -4,7,-1,
3a/1a4M. 3aBUCUMOCTH OT 1,-2, 3, 4).
PCHIACMBIX 33/1aq Jns  uMX BBINOJHEHUS TPEOYIOTCS
COOTBETCTBYIOIIHME pecypcehl ai, bi, Ci.
[Tpu stom eciu ai>0, pecypc numeercs
B Haymuuu, ecad ai<0, TO OH
HaXOJHUTCSI B ayTcOpcHHTre. B memsx
MHOT0(aKTOPHOI'O aHajau3a
JIEITEIbHOCTH KOMITAHUH HEOO0XO0IMMO
paccUYMTaTh CIACIYIOIINE BHIPAKCHHUS:
a) -5d+6b
b) - 3(a,b)*p + 4lﬁ|*b ~
c) - 4lp*p + 3 (b, p)* a+2(a, p)*b
Ucnonb3yer 3namp Ha3HAYCHHUE Nwmeercs nsate 3ananmii - A, b, B, T, J]
MPUKIIATHOE MIPUKJIATHOTO - u maTh pabotaukos — I, 11, 11, IV, V -
MPOrpaMMHOE | IPOTPaMMHOTO I8 WX BBIIOJHEHHMS. B TaOmuie
oOecrieyeHue | obecrieueHUs yKazaHa npuObLIb, KOTOPYIO
JUISL pELICHUS obecrieunBaeT Kbl U3 paOOTHUKOB
KOHKPETHBIX Ymems vcnons3oBarh OpU  BBIIOJIHEHUH  KaXJAOTO U3
TIPHUKJTATHBIX MIPUKJIAIHOE MPOTPAMMHOE | 3a/IaHUH.
3a7ad4. obecnieueHue s I | I T | R AVAR Y/
pelIeHNst KOHKPETHBIX A 8 (30 20 18 | 17
MIPUKJIAIHBIX 3329
b 13 {18 | 10 17 13
B 10 |16 | 11 10 | 15
Tr 19 | 25| 18 17 | 16
pi| 14 | 18 | 22 20 8
Pacnipenenutsb 3aJaHus MEXITY
paboTHUKaMuU (ogHO 3a/laHue

BBITTIOJIHACTCSA OJHUM I'IC.)'IOBCKOM) Tak,
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YTOOBI oOmras MpUOBLITH oT
BBITIOJTHEHUS 3a/laHui ObLTa
HauOospmieli. B oTBere  ykasath

HaWJICHHYIO0 HAaNOOJIBIITYIO TPUOBLITb.

YK-15
Crnioco6HOCTB
pEJIeBaHTHO
penraeMbImM
3a/1a4am
HCIIOJIb30BaTh
nHpopMaIoH
HBIE PECYPChI
u
nH(pOPMALNOH
HO-
KOMMYHHKAIT!
OHHBIE
TEXHOJIOTUU
TUTSE
JOCTHKCHUS
Lenen,
CBSI3aHHBIX C
npodeccuoHat
BHOM
JeSITeNIbHOCTD
10, 00yueHueM,
y4acTHEM B
KU3HU
oOuiecTBa u

JIPYTHX
cdepax KU3HU

Camocrositens | 3namb MudpOBLIC BoccranoBuTe, Kakoe KOJIUUECTBO
HO BBIOMPAET M | CPEJCTBA OOIICHUS, pecypcoB x1, x2, ..., x8 ObLI0
HCITOJTB3YET OCYIIECTBJICHHUS ITOUCKA U | MCIIOJIb30BAHO B KOMIIAHUU TIPH
1 poBbIe CO3/IaHUSI KOHTCHTA B BBITIOJTHEHHH OCHOBHBIX 3a/a4.
cpencTBa COOTBETCTBUH C IEIBIO H3BecTHO, UTO IJIg 3TOTO HAJ0
00IIIeHUS, B3aMMOJICHCTBHUS, B TOM PEIIUTh CUCTEMY JIMHEHHBIX
OCYIIECTBIISICT | YKCJIE JIsi OpraHu3aIuu ypaBHeHu. OTBET JaiTe ¢
MTOMCK W/WJIN COBMECTHOI TOYHOCTBIO J0 JIBYX 3HAKOB IOCJIE
co3JaHue JIEeITEIbHOCTH. 3ansaToi. Pe3ynbrar mpoBepbTe.
KOHTEHTA B Ymems ucnons3oBarn 10x1-6x2-2x3 ~ —7x5-8x6-10X7+3x8 = —
COOTBETCTBUHU | U(POBBIC CPEICTBA 574,19
—9x1-9x2—6X3-9x4—7x5+7x6+ 3X7+ X8 = —
C IIEIBIO OOLLICHS, OCYIICCTBICHUS | ¢ 4234
B3aMMOJICHCTB | MOMCKA U CO3JaHUs 5x1-5x2 + X3 —3X4+2X5-6X6 +3X7-2X8 = —
us, B TOM KOHTEHTA B COOTBETCTBUM | 91,12
qucie ais C LEJIbIO 2X1-5%2+6x3+8x4+3x5+ 8x6-10X7—x8 =
OpTraHu3aIuu B3aMMOJIEHCTBHUS, B TOM 469,67
. 8x1+6X2-5x3 — x4+6x5+ 5x6+5x7 —4x8 =
COBMECTHOM YHUCIIe VISl OpraHu3aIuu 439 52
JIEATENBHOCTH | COBMECTHOH 4X1-4%2-4X3-8X4-2X5+ X6 X7 —6x8 =—
HEATEIBHOCTH. 1013,71
—6X1-2x2—6X3—-6Xx4—4X5+6X6 -2X8 =-—
1125,60
8x1-8x2+4x3+ x4+ x5+ 8x6-2x7— 4x8
=62,31
Bnangeer 3Hamp pazIuIHbIC C nomompto (pUHAHCOBBIX (QYHKIUN
HaBBIKAMH WH()OPMAITMOHHO- OTpPECIINTh, KAKUM JOJDKHO OBITh
OpraHu3aIu KOMMYHHKAI[UOHHBIE HayaJlbHOE€ 3HAY€HWE BKJIaJa IIpHU
B3aMMOJICHCTB | CHCTEMBI B IU(PPOBBIC CJIEYIONIUX YCJIOBHUSX: CPOK BKJIaja
U U CpencTBa Jis (Kmep)- 25 w™ecsieB, Oynyiiee
KOMMYHHKAIM | OpTraHU3aluu sHayenne Bkiama (bc) — 138 000
U C TIOMOIIBI0 | B3aUMOJICHCTBUS U pyOuieii, romoBasi MPOILIEHTHAs CTaBKa
UHPOPMALMOH | KOMMYHUKAIIUU (CraBka) — 9,95%. [lononHuTenbHbIE
HBIX CHCTEM Ymems vicnons3oBarh BIIOKCHHS u U3BATHS HE
W/MIH pa3IdHbIC MIPOU3BOISATCS. [TporeHTsI
1U(POBBIX nH(OPMALIMOHHO- HAYHCISIOTCA €XeKBapTaabHO. OTBET
CEPBHICOB U KOMMYHHKAITHOHHBIC JaTh ¢ IBYMsI 3HAKaMH TI0CTIE 3aMSTOM.
TEXHOJIOTHH. CUCTEeMBI U IU(PPOBBIE
cpencTBa Jist
OpraHHU3aI’
B3aUMOJICHCTBUS U
KOMMYHHKAITUU
OcymecTBisier | 3Hamp pa3nuyHbIC Jlns  BBINOJNIHEHUS ~ ONTHMAJIbLHOIO
nonoop u MH(}OPMAaLIMOHHO- OM3HEC-TIIIaHUPOBAHUS TpeOyercs
MPUMEHEHUE KOMMYHHKAITMOHHBIE pElInTh [ 13%0113% ) 3amaqy
pa3TMIHBIX CPEeJICTBA JIJISl PEIICHUS JUHEHHOTO TPOrPaMMHUPOBAHHS
uH(pOpMaIIMOH | 00pa30BaTENBHBIX U
HO- npodeccroHaIbHbBIX
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MKH-2
CnocoO6HOCTH
MIPUMCHSITh
MaTeMaTHYECK
1€ METOJIBI JIS
pereHusI
CTaHJIaPTHBIX
npodeccuoHat
BHBIX 33J1a4,
UHTEPIPETHPO
BaTh
MOJTyYCHHBIC
MaTeMaTHYECK
ue pe3yabTaThl

KOMMYHUKalM | 3a/1ad4. f (xp xz)
OHHBIX —
CPENCTB JJIs Ymemp ¥Crionb30BaTh = 3%+ x,
peleHust pasaM4HbIE - max
obpasoBarelibl | HH(POPMAIIMOHHO- (7% +6x; 2
BIX U KOMMYHHUKAI[HOHHBIE 3x; +2x; <
npodeccuoHan | CpeacTsa is pelieHus 4x; —x, <1
BHBIX 33144 00pa30BaTe/IbHBIX U

: Hpg(beCCI/IOHaJIBHBIX ksxl + 11, 2

3aj1au. X1, % 2 0
Hemonctpupye | 3namp MaTeMaTUYECKUE Haiiti B opuinanbHBIX HCTOYHUKAX
T 3HAHWS METO/1bI, IPUMEHSEMBIE B (manpumep, B PBK) undopmarmio o
MaTeMaTHYeCK | MEHEHKMEHTE CTOMMOCTH MUHYTBI PEKJIaMbl Ha
UX METOJIOB, TEJIEBU3MOHHBIX KaHAJIaX BO BPEMs
npuMeHsieMpIx | YMEHb UCTIONB30BATS tpancisun UM o ¢yr6oiy 3a
B MaTeMaTHYECKUE METOIBI, HOCTEHEE 5 JIeT.
MeHeKkMenTe | TPUMCHACMBIC B [IpoaHanu3upoBaTh MOJTyYEHHbIE
MCHCIUKMCHTC nanuele. [IpousuIrocTpupoBaTh
HOJIyYEHHBIE PE3YIIHTATHI
JIHarpaMMou.

[IpumensieT 3nams matematyecKue CTpyKTypHas MaTpuIia TOPrOBIIH
MaTeMaTH4YeCK | METObI U MOJIEIH JIJIst TPEX CTPaH UMEET BUJL
v€ METOABI U | 0OOCHOBAHUS PHHATHUS ) 0,3 02 05
MOJIEIIH JUIS YIPABJIEHYECKUX PEIICHUI B
000CHOBaHHS A=104 04 03
NPUHATHS Ymems ncnionb3oBath 0,3 0,4 0,6
yripaBienyeck | MATCMATHUCCKHE METONIbL

WX peIIeHUuN

Y MOJEIIH JUIs
000CHOBaHHUS IPUHATHS
YIIPABIECHYECKUX
peneHui.

(@ - mons TOoproBoro OrOKETA,

KOTOPYIO j-asi CTpaHa TPaTUT Ha
HUMITOPT TOBAPOB M3 i-Ol CTPaHBI).
OrnpenenuTb BO3MOXKHbBIE OFOKETHI
CTpaH, MPH KOTOPBIX TOPTOBJIS
OyneT coalaHCUpOBaHHOM
(6e3medunuTHON) A KaXKIOU U3
CTpaH.

ConaepxarenbH
0
UHTEPIIPETUPY
€T pe3yNbTaThl,
MOJTyYEHHBIC
npu
HCIIOJB30BaHH
u
MaTeMaTH4YECK
HUX MojJenei

3Hame METOIBI
TOJTyYEHUS PE3YIHTATOB
MIPY UCHOJIb30BAHUU
MaTeMaTHYECKUX
MoOJEJIeH.

Ymemo
HHTEPIIPETUPOBATH
pe3yAbTaThl, MOJTYYEHHBIE
HpI/I HUCITIOJIB30OBAHUHN
MaTeMaTHYECKUX
MOJIEIEMN.

Kypc akuuu B 2020 roxy cocTasiisi:

01.01.2020 142 py6.  01.05.2020
01.02.2020 145 py6.  01.06.2020
01.03.2020 147 py6.  01.07.2020
01.04.2020 151 py6.  01.08.2020

Omnpenennutp, Kakol THI 3aBUCUMOCTHU
OoJiee TOUHO ONpEEISAET TOBEICHHUE
LEHHOI OyMaru — TMHEeWHBIH WIN
AKCIIOHEHIIMAIILHBIN, U, IPUMEHUB
COOTBETCTBYIOILIYIO (DYHKIIHIO,
paccuuTaTh NpeArnogaraéMblii Kypc Ha
01.03.2021
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Ilpumepvr npakmuueckux 3a0anuil 011 n0020mMo6KuU K 3auemy 6 1/2 cemecmpe:

3aoaua 1. C nomoipio GUHAHCOBBIX (QYHKIUNA ONMpPEAENIUTh, KAKUM JIOJKHO OBITH
HayaJbHOE 3HAYCHUE BKJIAJIa TIPU CIEAYIOUX ycaoBusX: cpok Bkiana (Kmep) — 3,5 roaa,
oynyiee 3nauenue Bkiana (be) — 21 500 gonnapos, rogoBas mporeHTHas ctaBka (CtaBka)
—10%. JlonmoTHUTENBHBIE BIIOKEHUS U U3BATUS HE MPOU3BOAATCA. [[pOLIEHTHI HAUUCIISIIOTCS
o nosyroausiM. OTBET J1aTh C IByMs 3HAKaMH MOCJIE 3alsiTOM.

3aoaua 2. Ilnomanp nepBoro kpyra cocrasiser 760, miomaab BTOPOTO Kpyra
coctapsieT 20. C momortisio nHCTpyMeHTa [lon0op mapameTpa onpeaeuTh BO CKOJIBKO pa3

paanyc MepBoro Kpyra OTJIMYaeTCs OT paguyca BTOPOro

3aoaua 3. Haiitn nepByro npousBoauyio GpyHknun Y = 5Xe™ B touke x =-1,5. OtBer

MPEJCTABUTh B BUJIE IECITUYHON IpoOu ¢ TouHOCTHIO 10 0.001.

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

1) opauHaty TOUKHM niepecedyenus rpaduka c ocwio Oy;
2) TOUKY JIOKaJIbHOTO MUHUMYMa;

3) JOKaNnbHBIA MUHUMYM;

4) TOUKy JIOKaJJbHOTO MaKCUMYMa;

5) JOKanbHBIA MAKCUMYM.

Bce oTBeThI peicTaBUTh B BUAE IECATUYHOM 1podu ¢ TouHocThio 10 0.001, Hanpumep,
1.234.

2500

3adaua’5. VisecTHa npe/ieibHas NPOH3BOIMTENBHOCTL Tpy/ia MP(L) = - (L+100)" "
+

€

L — 06béM Tpynosarpat. Haiitu o0mEM mpousBojcTBa ipu 06béMe Tpyno3arpar Lo=80.

OTtBeT AaTh ¢ TOYHOCTBIO A0 JIBYX 3HAKOB ITOCJIC 3ansToM.

3aoaua 6. Haiitu BTOpYIO IpOoN3BOIHYIO0 QYHKINH Y = 3/ X* —5X+6 B rouke x = -

2. OTBeT npeacTaBuTh B BUJAE AECATUYHOM ApoOu ¢ TouHOoCcThiO 710 0.001.

3aoaua 7. Beraucnure nipenen QyHKIUH Iim—‘4x+9_5.OTBeT 3alUIINTE B BUJC
X —

X—4 \/_

NECATHIHON JpoOu ¢ TouHOCTHIO 110 0.001.
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3aoaua 8. Haiitu HauOonbliee W  HAaUMEHbIIEe 3HA4YeHUE (PyHKIMU
4 2
f(x)=x"-5X"+7x-2 na orpeske [-1;4].
Ilpumepvr npakmuueckux 3a0anuii 011 n0020mMoeKu K 3auemy 6 2/3 cemecmpe:

3aoaua 1. Dupma permma B3aTh kpeauT pazmepom 600 000 py6iieit, noramarhb
KOTOPBIM (OCHOBHOM JIOJIT U MIPOIICHTHI) HAMEpPEHA PAaBHOMEPHBIMH IIJIATEKaMH B KOHIIE
Kaxoro mecsia. OnpenenuTh eKeMECIYHbIE BBITIIATHI 0 KPEAUTY JUIsl Pa3HBIX
IPOIICHTHBIX CTABOK M CPOKOB moraiieHus kpeauta (ot 5% 10 20% u ot 1 g0 15 mer,
MCITOJNIb3YsI TAOHUITY TOJICTAHOBKH). B 0TBETe yKa3zaTh pasMep IiaTexa 3a 4-piii Toj mpu

IIPOLIEHTHOM cTaBke 12%.

3aoaua 2.
2 -1 3 0 1 5 -1 3 7 1
-3 0 4 1 0 -3 0 4 1 0
HMauer matpuner A=/ -1 4 3 -3 1| u B=4 8 3 -2 1| Pemurs
3 -1 -1 1 5 3 -1 -1 7 5
4 8 -4 3 6 4 8 -4 3 6

MaTpUYHOE ypaBHEHUE BX=4.

3aoaua 3. llpenenbHble H3ACPKKU TPEANPUATHS BEIYUCISIOTCS TI0 (hopmyIie
MC(q) =95-39-0,79%, rae ( — 00bEM MIPOU3BO/JICTBA, @ PUKCUPOBAHHBIE U3JIEPKKHU PABHBI
FC=28. Beruucnurh o01me u3aepKku npu oouéMe mponsBoacTsa (o=4,1. OTBET nath ¢

TOYHOCTBIO A0 IBYX 3HAKOB IIOCJIC 3amsToM.

3aoaua 4.

Jus matpuig
-8 4 6 -3 4 1 -2 8 -2 7 10 4
-4 0 -8 00 3 3 11 0 -7 -5
8 7 -1 4 -10 -2 2 9 7 3 -10

A= u B=
9 -7 -9 -6 3 3 0 0 -4 -2 -8
3 -2 -1 6 -7 1 2 -2 -8 -10 -6 7
-5 8 2 -4 0 6 -11 10 -7 3 -9 -1

4yrCcIeHHO pemuTh (B EXcel wim B R) MaTpuyHOe ypaBHEHHE U TPOBEPHUTH PE3YJIbTaT,
BBIIIOJIHUB YMHOXEHUE MATPHILl HCXOIHOM 3a1a4u:
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3aoaua 5. HaiiTu BeneCTBEHHYIO U MHUMYIO YaCTH BBIPAXKEHUS

3aoaua 1.

JIaHBI BEKTOPBL:

AX =B

(2 + 2i)?
54+ 4i

3aoaua 6. [IpuBectu kBajipaTUYHyIO GOpMY K KAHOHUUECKOMY BUY

BpuncianTh 3Ha4€HUST BRIPAXKEHUMN :

1. 3d+5b

2. 2(d,b)-p—>5lpl-d

3. @p-b-(bp)-d—Ipl-p

3aoaua 8. ]Ins U3roTOBIICHUS ABYX BHUJIOB NMPOoAYyKIHH A U B ncnons3yrorcs Tpu

f = X24+2y2+47%+6xy-4x2-8yz

d =(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)
B =(1,5,2,4,3,0,-4,-5,1,2,2,1)

Bunaa ceipps I, 11, III. Pecypchl ceipbsi, HOpMBI €ro pacxona Ha €IWHUIY NMPOAYKLIUN U

nostyqaemasi IpuObUIb OT €AMHUIBI MPOAYKIIMH 331aHbl B TA0IHIIE

ColIpbe Hopwmsl pacxona Pecypcnl
A B
I 1 7 50
I 3 5 50
Il 5 2 40
[TpubwLTH 40 20
OnpenenuTs ONTHUMAJbHBIM TJIAH  BBINYCKA NPOAYKIMH U3  YCJIOBHUA

MaKCHUMHU3allnunu HpI/I6BIJ'II/I.




Ilpumepnvie meopemuueckue 60npocol 0151 OO20MOBKU K 3auémy 6 1/2 cemecmpe:

1. Ta6muansnii mporteccop MS Excel, LibreOffice Calc. BBoa nanubIx u ¢opmyit B
sauenku. PopmarupoBaHue. /J(nana3oHsl sYEeK.

2. IIpocThie U CIOKHBIE TIPOIICHTHI.

3. Briuncnenue HaYUCIEHUH 10 BKJIaJaM U BBIIUIAT [0 KpeauTaM, IJIaH MoTaleHus
KpeauTa.

4. Tunel nanubix B R. 3aganue sextopos (RStudio).

5. YcnoBHbIe onepaTopsl 1 onepaTtopsl nukia B R (RStudio).

6. [IporpammupoBanue nepeMeHHbIX. Co3naHue moab30BaTeNbCKUX QYHKITHI.

7. YucnoBble (yHKkumMu U cnocoObl ux 3amaHus. CoiictBa (yHkuuid. ['padux
GyHKIMH.

8. IIpenen yncaoBOM MOCIETOBATETLHOCTH.

9. llpenen pyHkiuu Ha OECKOHEYHOCTH U B Touke. CBOICTBA IIPEIEIIOB.

10. IlepBslif ¥ BTOPOIi 3aMevaTeNbHbBIN MPe/Iebl.

11. HenpepbIBHBIE (PYHKIUU U UX CBOMCTBA. ACUMIOTOTHI rpaduka PyHKIHUU.

12. IlpousBonnas u nuddepernuan GyHKIUA OJHONW MEPEMEHHOU. DIaCTUYHOCTD
(YyHKLIHMH U €€ TPUMEHEHUE.

13. TlpousBonubie u nuddepeHIranbl BEICIIUX TOPSIKOB.

14. Mounotonnble GyHKIMH. JIOKaTBHBIN SKCTpeMyM (QYHKIIHH.

15. UccnenoBanue (hyHKIMH HA MOHOTOHHOCTb U DKCTPEMYMBI.

16. Beimyxuibie (BoruyThie) GyHKmu. Touku neperuoa.

17. ViccnenoBanue (pyHKIIMM Ha BBITYKJIOCTh U TOYKHU Meperuoa.

18. HaubompItiee 1 HAaMMEHBITICE 3HAYCHUS HEMPEPHIBHON (QYHKIIUN HA OTPE3KE.

Ilpumepuvie meopemuueckue 6onpocwl 0Jii ROOZOMOBKU K 3auémy 6 2/3 cemecmpe:
1. Heonpenenenusiii  wHTETpan. OCHOBHBIE METOABl WHTETPUPOBAHUSA: 3aMEHa
MIePEMEHHOM, UHTETPUPOBAHUE TI0 YACTSM.
2. Onpenenennsiii uaTerpain. @opmyna HerotoHa - JleitbHuia u ee npuMeHeEHUE.
3. HecobOcTBeHHbIE HHTETPAHI.
4. Marpuusl. Onepauuu HaJ MaTpuliaMu. Panr MaTpuisl.
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5. O6partHas maTpuua.

6. Onpenenurens Matpuilsl. CBONCTBA U MPUMEHEHUE ONPEICITUTENCH.

7. CucreMbl TUHENHBIX aIreOpanyecKux ypaBHEHH.

8. Pemenne cuctem MUHEHHBIX anreOpandecKkux ypaBHeHH Metogam Kpamepa,

oOpatHO# MaTpu1sl U MeTogoM ["aycca.

9. MHOXeCTBO pEelICHUI CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHEHUH.

10. OnHOpOIHBIE U HEOTHOPOJHBIE CUCTEMBI.

11. Apudmernueckre BEKTOPHI U JUHEIHBIE ONEepaliiy HaJl HUMHU.

12. BexTopHoe mpocTpancTso Rn.

13. Jlunelinas 3aBUCUMOCTH (HE3aBUCHUMOCTD) CUCTEMBI BEKTOPOB.

14. ba3uc 1 pa3MepHOCTb JIMHEHHOTO npocTpaHcTBa. KoopauHaTsl BekTopa B

JTaHHOM Oasmuce.

15. CkansgpHoe mpousBeieHrne BeKTOpoB B RN. JI1HBI BEKTOPOB U YrOa MEXKIY
HUMU B RN.

16. CobcTBeHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI KBAIPATHBIX MATPHII.

17. 3amaun TUHEHHOrO MPOrpaMMHUPOBAHUS B SKOHOMUKE: MUHUMHU3ALIHS
pacxoJoB, MaKCHUMHU3alMsg NOpHObUIM M Jp.; TPAaHCIOPTHAs 3ajaya, 3ajada o

Ha3HA4YCHMUAX.

8. IlepeyeHb OCHOBHOI M JONMOJTHUTEIbHON Y4eOHOI JIUTEPATyPbl, HEOOXOAUMOI 115l
OCBOCHUSA TUCUHMILIMHBI

OcHoBHas JuTEpaTypa:

1. 3aganaeB, C.A. Marematuka Ha si3bike R: yueOnuk / C.A. 3ananaeB; OUHAHCOBBIM
yHuBepcuteT npu lIpaButenscrBe PD, /lenmapTtaMeHT aHanu3a HaHHBIX, OPUHATHUS
penieHnii U GUHAHCOBBIX TeXHOJ0oTHM. — MockBa: [Ipomereit, 2018. — 324 c. — TekcT:
HenocpeAacTBeHHbI. -To xxe: URL: Pexum nmoctyna : OBC: YHuBepcurerckas

oubnmoteka onnaiin : https://biblioclub.ru/index.php?page=book&id=494941 (nata

obpartenus: 14.04.2022). — TekcT : 37€KTPOHHBIA.
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2. Matematuka B Excel: yuebnuk nmns By3os / O.A.barwk, J{.B.bep3un, A.B.3omotapiok
[1 np.]; mox pen T. JI. ®omuueBoid. — Mocksa: «IIpomereity, 2019. — 229 c. — Tekcr:

HCHOCpeI[CTBCHHBIﬁ

JlonosHuTE IbHAS JIUTEpPaTypa:

3. Metoasl onTUMaNbHBIX pEIICHUNA B SKOHOMUKE U (unHaHcax. [IpakTtukym: ydeOHOE
nmocobue / I.A. Anekcarnposa [u ap.]; mox pen. B.M. 'onuapenko, B.1O. [Tonosa. -
Mocksa: Knopyc, 2016. — Tekct : HenocpencrBeHHbid. — To xke. - O9bC BOOK.ru. -
URL: https://www.book.ru/book/919200 (mara oOpamenwms: 14.04.2022). - Tekcr:

AIEKTPOHHBIN.

4, Comonosunkos A. C. Marematnka B 3koHOMHKE. Y.2: MaremMaTHYeCKUN aHaIN3:
y4eOHHUK Il cTyZ. 3KoHOMu4Y. criel. By30B / A.C. CononoBHukoB, B.A.baaiiues,
A.B.bpaunos, W.I'.Illanapa. - Mocksa: ®unanckl u ctatuctuka; Muadpa-M, 2003, 2005,
2007, 2011. - 557 c¢. — Tekcr : HemocpeAcTBeHHBIH.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nara oopamienus:

14.04.2022). - TeKCT : 37eKTPOHHBIH.

5. CononouukoB A. C. Maremaruka B »dkoHomuke. Y.1: Jluneiinas anreOpa,
aHAJIUTHYECKasi TEeOMETpHUsl W JIMHEHHOE MporpaMMHUpOBaHUE: YUYEOHHK ISl CTY/.
skoHomu4. cmern. By3oB / A.C.ComomoBHukoB, B.A.babGaiinie, A.B.bpawnios,
N.T".Illangpa - Mocksa: ®unancel u cratuctuka; MTHOPA-M, 2003, 2005, 2006, 2007,
2011. - 384 c— Tekcr : wHemocpeAcTBeHHBIM. - To  xe. -

URL:http://lpvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf (mata

obpamenus: 14.04.2022). - TekcT : 37€KTPOHHBIN.

9. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTn «AHTEepHET,
HE00XO0AUMBIX /IJIsl OCBOEHMSI AU CIIUTIIMHBI

e [lopran ®unancosoro yausepcurera rpu [IpaBurensctse Poccniickoit @enepannun

http://org.fa.ru/.

e Caiit nemapramenrta maTemaruku. http://www.fa.ru/org/dep/dm/Pages/Home.aspx

e DrekTpoHHas oubaroTeka @unancosoro yuusepcurera (Ob) http://elib.fa.ru/
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://org.fa.ru/
http://elib.fa.ru/

OnexkrponHo-6nbHoTeunas cucrema BOOK.RU http://www.book.ru

DNeKTPOHHO-0MOIMOTEYHAs cucTeMa «Y HUBEpCUTETCKasi OMOIuoTeKa OHJIAMH»
http://biblioclub.ru/

DIeKTPOHHO-O0MOIMoTeYHas cucteMa Znanium http://www.znanium.com

DIEeKTPOHHO-OMOIMOTEYHAS CUCTEMa U3IaTeIbCTBA «FOPAWT» https://urait.ru/

9J’ICKTp0HHO-6I/I6JIHOT€‘lHaH CUCTEMA U31aTCIILCTBA HpOCHeKT
http://ebs.prospekt.org/books

DJIeKTPOHHO-OMOIMOTEeYHAs cHcTeMa nu3aTelbeTBa «Jlanpy https://e.lanbook.com/

SHGKTPOHHEUI 6I/I6JII/IOT€Ka I/I3IIaT€JII:CKOF0 Ja0oMa «rp€66HHI/IKOB»
https://grebennikon.ru/

Jlenosas onnaitH-onbanorexka Alpina Digital http://lib.alpinadigital.ru/

Hayunas snekrponnas Oubimoreka eLibrary.ru http://elibrary.ru

HanmonanpHas snexkrponHas oubanoreka http://H36.pd/

Pecypchl nH(pOpMalMoOHHO-aHAIUTUYECKOTO areHTCTBA M0 (PUHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/

CITAPK https://spark-interfax.ru/

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

[Taket 6a3 nannbix komnanuu EBSCO Publishing, kpynueiiniero arperatopa
HAYYHBIX PECypCOB BEIyIIMX M3aaTeabcTB Mupa_http://search.ebscohost.com

DJeKTpOHHBIC IPOAYKTHI U3aaTeabcTBa Elsevier http://www.sciencedirect.com

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

Nudopmanmonno-ananutudeckas 6aza nanubix EMIS Global
https://www.emis.com/php/companies/overview/index

PedeparuBras 6a3a maHHbIX 10 MmaTeMatnke MathSciNET
https://mathscinet.ams.org/mathscinet/
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http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://urait.ru/
http://ebs.prospekt.org/books
https://e.lanbook.com/
https://grebennikon.ru/
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://нэб.рф/
https://cbonds.ru/
https://spark-interfax.ru/
http://ar.cnki.net/ACADREF
http://search.ebscohost.com/
http://www.sciencedirect.com/
https://www.emerald.com/insight/
https://www.emis.com/php/companies/overview/index
https://mathscinet.ams.org/mathscinet/

Oxford Scholarship Online https://oxford.universitypressscholarship.com/

Komnexkuus Hayunbix sxypaanoB Oxford University Press
https://academic.oup.com/journals/

ProQuest: basza nqannbeix Business Ebook Subscription na miardopme Ebook Central
https://search.proquest.com/

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

Scopus https://www.scopus.com

DJCKTpOHHAs KOJUICKITUS KHUT M3/IaTelabcTBa Springer: Springer eBooks
http://link.springer.com/

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

baza naHHBIX HAyYHBIX KypHAJIOB u3aaTenbcTBa Wiley
https://onlinelibrary.wiley.com/
MaccoBblii OTKPBITHIN OHJIAMH-Kypc/cnenuanu3anus «Microsoft Professional

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

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

MaccoBblii OTKPBITHIN OHJIAMH-Kypc/crieruanu3anus « MalMHHOe 00yUeHUe 1
agaiu3 naHaeix» / MOTU u Sunexc. —

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

MaccoBblii OTKPBITHIN OHJIAMH-Kypc/crerranu3aius “Recommender Systems”™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems
MaccoBblii OTKpBITHIN OHIaH-Kypc/cnerranu3arus “Machine Learning”/ Stanford

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

[IpodeccuonanbHblil pecypc N0 MaIIMHHOMY O0YYEHUIO. -

https://stackoverflow.com

[IpodeccnonabHbIN pecypc MO MAITMHHOMY 00Y4YEHUIO. -

https://stackexchange.com

[Tnardopma 111 COpeBHOBAHMI 110 MATMHHOMY 00y4YeHHI0 — WWW.Kaggle.com
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https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
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10. Meroguyeckue yka3aHus JJisl 00y4alONIUXCH MO OCBOECHHUIO M CHUIINHBI

Meroanueckue yka3aHus 1Jisi 00y4aroIUXCcsl IO OCBOCHHUIO TUCHUILTAHBI (KOMILJIEKC
PEKOMEHIAIM ¥ Pa3bICHCHHM, IO3BOJSIONIMA CTYACHTY ONTUMAIbLHBEIM 00pa3om
OpraHU30BaTh MPOIIECC M3YUYCHHS] YUYEOHOTr0 MaTepuaia JUCHUILIMHBI) MPEICTABICHbl Ha
https://org.fa.ru/

11. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YyEMbIX MPH OCYIIECTBJIECHUH
o0pa3oBaTeJIbHOr0 Mpolecca Mo JUCHMIUIMHE, BKJIYAs NepedyeHb He00XO0AUMOro
NMPOrpaMMHOI0 odecrnevyeHuss U MH(POPMAINUOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIJIEKT JIMIIEH3UOHHOTO MPOTPAMMHOTO 00ECTICUEHUS:

Windows, Microsoft Office; Excel, LibreOffice Calc

AnTuBupyc Kaspersky

11.2 CoBpemennsie mpodeccroHanbHble 0a3bl JaHHBIX W HHPOPMAIUOHHBIC
CIIPAaBOYHBIE CUCTEMBI:

Nudopmanmonno-npaBosas cucrema «Koncynbrant [Lmroc»;

NudopmarnmonHo-mpaBoBas cuctema «I apant;

DnexTponHas sHIuKIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KomIuieKcHOTO packpbitus nHGopMarun « CKPUH» -http://www.skrin.ru

11.3. CepruduiupoBaHHble NPOrpaMMHBIE W anlapaTHbIe CpPEACTBa 3aIUThI
nH(popMaIuu — HE IPETYCMOTPEHO

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

12. Onucanue MaTepuaIbLHO-TEXHUYECKO 0a3bl, HEOOXOAMMOM VISl OCYIIeCTBJIEHUS
00pa3oBaTeJIbHOI0 MpoLecca Mo JUCHUIJINHE

JIns OCBOGHMSI JUCHMIUIMHBI HEOOXOAUMO Jt000€ BBIUMCIUTEIBHOE CPEACTBO —
KOMIbIOTEp, cMapTPoH wiu raHmet. [IpakTudeckue 3aHITHS JOJKHBI MTPOBOAUTHCS B

KOMITBIOTEPHBIX KJIAaCCaX YHUBEPCUTETA.
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