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1. HammeHoOBaHUE THCHUIINHEI

«KOMITBIOTEPHBIN IPAKTUKYM.

2. IlepeyeHb IUVIAHUPYEMBIX pPe3yJbTATOB OCBOCHHS 00pa30BaTeJbHOH NMPOrpaMMbl
(mepeyeHb KOMIIETEHUMH) C

Jucuuruimaa

«KOMIBIOTEpHBIN  MPAKTUKYM»

yKa3aHHeM HWHIMKATOPOB MX JIOCTHKEHHS U
IVIAHUPYEMBbIX Pe3y/1bTATOB 00y4eHHs M0 AMCHMILINHE

o0OecreuynBaeT WMHCTPYMEHTapUi

dbopmupoBanus cienyromux komnerenuuii: YK-4, VK-15, TIKH-2

Kon HaumenoBanme Nuauxkaropsl Pe3yabrarsl 00yyeHus (3HaHUSA,
KOMIIETEeHIIUH | KOMIeTeHIHH AOCTHKEHUS YMeHHS U BJIaJIeHH),
KOMIIeTEeHIIUH COOTHECEHHBIE ¢
KOMIIeTeHI[USIMU/UHAUKATOPAMH
JDOCTHKeHUSI KOMIIeTeHIu i
YK-4 CriocoO6HOCTh 1. Ucnionb3yer 3Hamb OCHOBHBIE METO/IbI
UCIIOJIb30BaTh OCHOBHBIE METO/IbI U MOJIyYEeHHUs, IIPEACTaBICHNUS,
NPUKIIAJTHOE CpezAcTBa MOIy4CHUS, XpaHeHUs U 00pabOTKH TaHHBIX
IPOrpaMMHOE IIPEJCTaBICHHUS,
o0ecrieueHue npu XpaHeHUs U 00paboTKH | Ymemsp npUMEHSITh OCHOBHBIC
peleHn: JAHHBIX. METObI MOIY4EHUs, IPEICTABICHUS,
npodecCuOHaTbHBIX XpaHeHUs U 00pabOTKU TaHHBIX
3ajau.

2. JleMoHCTpUpPYET
BJIaJICHUE
npodeccuoHATEHBIMH
MaKeTaMH MPUKIIaTHBIX
POTPaMM.

3namsb nipoecCHOHATHHBIE TTAKETHI
NPUKJIaHBIX TPOrpaMM

Ymemsw vicionb3oBath
npodeccroHaNbHBIC TAKEThHI
MIPUKJIATHBIX TPOTPaMM

3. Boibupaer
Heo0XoauMoe
MIPUKIAIHOE
MIPOrpaMMHOE
obecrnieueHue B
3aBHCHUMOCTH OT
pelaeMon 3a1a4u.

3Hamsb PUKIIATHOE TIPOTPAMMHOE
oOecrieuenne

Ymems Bo10UMpaTh HEOOXOAMMOE
MPUKJIAIHOE 00ECIICYCHIE B
3aBHCHMOCTH OT PEIIacMbIX 3aa4

4. Ucnionp3yet
MIPUKJIATHOE
MPOTrpaMMHOE
obOecrneucHue I
perieHus KOHKPETHBIX
MPUKJIAIHBIX 3a71a4.

3namsb Ha3HAUCHUE TPUKIIATHOTO
MPOrPaMMHOTO OOecTIeUeHusI

Ymemsp vicnonb30BaTh NPUKIATHOE
porpaMMHOE 00ecIieueHUe st
pCeIICHU KOHKPCTHBIX MPUKIIAAHBIX
3a1a4




YK-15 CriocobHOCTh 1. CamocrosTenbHO 3namp 1MPpPOBHIE CPEICTBA
pEelIeBaHTHO BBIOMPAET U UCHOJB3YET | OOIIEHUS, OCYIIECTBICHHUS TIOUCKA U
pemaemMbIM 3a/1a4aM | HUGPOBBIE  CPEACTBA | CO3/IaHUS KOHTEHTA B COOTBETCTBHH
UCIIOJIb30BaTh o01ieHus, C LIeJIbI0 B3aUMOJEHCTBUS, B TOM
UH(POPMALIMOHHBIE | OCYLIECTBISET  IOMCK | YUCIIE IJIsl OPraHU3aluyd COBMECTHOM
pecypchl 1 u/unu CO3JIaHHE | JAESTEIbHOCTH.

UH(POPMALIMOHHO- KOHTEHTa B
KOMMYHHUKAI[MIOHHBl | COOTBETCTBUM C LIENbIO | YMems UCIIONb30BaTh LUPPOBBIE
€ TeXHOJIOTUU /ISt B3aUMOJICHCTBHSI, B TOM | CPEACTBA OOIIEHUS, OCYIIECTBICHUS
JOCTYDKEHUS LIeJIeH, | YucIie AJs OpraHu3ally | IIOMCKa M CO3aHUsl KOHTEHTA B
CBSI3aHHBIX C COBMECTHOM COOTBETCTBHH C IIEIIBIO
npoeCCUOHATIBHON | IEATEIIBHOCTH. B3aUMOJICHCTBHSI, B TOM UHUCIIE TS
NesITeIbHOCTBIO, OpraHu3aIi COBMECTHOU
o0yueHHeM, JESITeNbHOCTH.
y4acTHEM B J)KU3HHM | 2. Brageer HaBbIKaMu | 3Hams pazarnyHble HH(OPMAIMOHHO-
o0IecTBa M APYTHX | OpraHU3aIUuK KOMMYHUKAI[IOHHBIE ~ CHCTEMBI U
cdepax Ku3HU B3aUMOJIEUCTBUI u | upoBbIe cpencTBa TUTSE
KOMMYHUKaIIH C | opraHM3allid  B3aUMOJEWUCTBUSA U
MTOMOIIBIO KOMMYHUKAIIH
MH(pOPMAaLMOHHBIX Ymems wcnonb3oBaTh pazIMuHbIE
CUCTEM U/ | ”HPOPMALIMOHHO-
IUGPOBBIX CEPBUCOB U | KOMMYHHKAIIMOHHBIE CHUCTEMBI U
TEXHOJIOTHH. U poBkIe cpeacTaa st
OpraHu3ali  B3aUMOJECHCTBUA U
KOMMYHUKAIIH
3.Ocy1ecTBaseT 3namp paznuyHble THPOPMALMOHHO-
no00p U MPUMEHEHUE | KOMMYHHUKAIMOHHBIE CpPEACTBA JUIs
Pa3IUYHBIX pemieHust ~ 00pa3oBaTeNbHBIX U
MH(pOPMaIMOHHO- poeCCUOHANBHBIX 33]1a4.
KOMMYHUKAITHOHHBIX
CPEACTB AJIs pelleHuss | Ymemsp WCIONB30BaTh pPA3JINYHbIE
00pa3zoBaTEeNbHBIX U MH(POPMAIIMOHHO-
po¢eCCHOHATIBHBIX KOMMYHUKAI[IOHHBIE CPEJCTBA IS
3ajad. pemieHuss  00pa3oBaTelIbHBIX U
npodeccCHOHATBHBIX 33/1a4.

ITKH-2 CriocoO6HOCTh 1./lemoHCcTpHpYET 3Hnamb MaTEMaTUYECKHE METO/IBI,
IPUMEHSTh 3HAHUS IIPUMEHSEMbIC B MEHEKMEHTE.
o e MATCMATHHECKIX Ymemp ncnons3oBatb
METOMBL LA METONOB, MaTeMaTUYECKUE METO b
pereHus )
CTaHIAPTHBIX PUMCHSICMBIX B | MpUMEHSIEMbIE B MEHEI)KMEHTE.
npodeccuonanpupix | MCHE/UKMCHTC
3ajad,




uHtepnperupoBars | 2.Ilpumenser 3Hamb MaTeMaTUYECKUE METOIbI 1
MOJTy4YECHHBIE MaTeMaTUueCKUe MOJICNIH JJ1s1 00OCHOBAHUS TIPUHSATHS

MAaTEMATUYCCKUC METONIbI U MOJEIU IS YHOpaBJICHYCCKUX PCIICHUU.
pe3yabTaThl 6
OOOCHOBAHWA HPHHATHA | Yy emyp ncronb30BaTh
YIPaBICHYCCKUX MaTeMaTHYeCKHUe METOJIbI U MOJICIIN
PEIICHHIA. 111 0OOCHOBAHUS IPUHATHS

YIIPABJICHYECKUX PEUICHUM.

3.ConepxxaTenbHO 3Hamb METOJbI MOJTYYEHUS
WHTEPIPETUPYET PE3YIbTATOB IIPHU UCIIOJIB30BAHUHN
Pe3yIBTATHL, MaTeMaTHYeCKUX MOJEIIEH.
HOTy4CHHBIC IPH | Vmems naTEpIPETUPOBATE
HCIIOJIb30BAHUM pe3yJIbTaThl, IIOJIYYEHHBIE IIPU
MaTEeMaTHYECKUX HCIOJIb30BAHNN MaTeMaTHIESCKIX
MOJIETIEH. MOJIEIICH.

3. MecTO AUCHUIIMHBI B CTPYKTYPe 00pa3oBaTe/ibHbIX POrpamMMm

HucuunnuHa «KoMnblOTepHBIM NMpPakTUKyM» OTHOCUTCS K Llukimy martemaTtuku u
uH(pOpMaTUKU TIO0 HampapieHu0 noArotToBku 38.03.02 «MenemxMeHT» (ans Bcex
00pa30BaTeNbHBIX IPOTPaAMM).

B nmpouecce wu3ydeHHMs JIUCUMIUIMHBI MPOMCXOAUT  OBJIAJEHUE OCHOBHBIMU
MaTEeMaTHUYEeCKUMU TMOHATUAMHU, HEOOXOAUMBIMH TSl (hOpMUPOBaHUS MPO(eCcCHOHATBHBIX
KOMIIETEHIIMM BBITYCKHUKA HamnpaBiieHUs «MEHEIKMEHT», U OCBOECHHUE HHCTPYMEHTOB
pelIeHUs] MPUKIAJHBIX MAaTEMaTHYECKHX 3aJad C HCIOJIb30BAHUEM BBIYMCIUTEIBHBIX
KOMIIBIOTEPHBIX TexHoJoruil. [Ipm 3TOM CTyAeHThl NPHUOOPETAIOT OMBIT MPUMEHEHUS
U3Y4YaeMbIX TEXHOJIOTUA B MPAKTUYECKUX 3a7adax, CBA3AHHBIX C CaMOCTOSTEIbHBIM
MOUCKOM, OOpaOOTKOM, aHAIM30M, OLIEHKOW M HHTEpHpeTanueil npodeccuoHalbHON
uHpopMaluu 0 GyHKIMOHUPOBAHUH PA3IHMUHBIX PHIHKOB M MHBIX SKOHOMUYECKUX CHUCTEM;
OCYIIECTBIISATh YUETHYIO, PACUETHO-AaHAIUTUYECKYI0 M KOHTPOJIBHYIO JEATEIBHOCTh NPHU
O00OCHOBaHMU M HUCIOJHEHUHU YIPABICHYECKUX, MApKETHUHIOBBIX, a Takke (UHAHCOBO-

HKOHOMUYECKUX PEUICHUN Ha MUKPOYPOBHE.



4. O0beM IMCUMILIMHBI (MOAYJIsI) B 32a4€THBIX €IMHULAX U B AKaJAeMHUYECKHX 4acax ¢
BblJeJIeHHeM 00beMa ayJUTOPHOM (JIEKIIUM, CEeMHUHAPBI) U CAMOCTOATEIbHOM padoThI
o0y4yaromuxcst

Ounas ghopma obyuenus, 2022 e.n. u m.o. (015 6cex 06pa308amebHuIX NPOSPAMM,)

Bux yueOHoii padoThI 0O Bcero Cemecrtp 1 Cemecrp 2
AMCUUILIMHE (B 3/e K yacax) (B yacax) (B yacax)
O01mas Tpy10eMKOCTh 4/144 7 7
TUCIUNJIMHBI
Konmaxkmmnasa paooma- 68 34 34
Ayoumopnuwie 3anamus
Jlexyuu - - -
Cemunapwi, npakmuuecxue 68 34 34
3anamus
CamocrosiTesibHas paboTa 76 38 38
Bl TeKVILEro KOHTDOLL KonTponbHbie KonTposbHas KonTposbHas
JLTERYH P paboThI pabota paboTta
Brx npomesxyrotroi 3auét 3auét 3auét
aTTecTallu

Ouno-3aounas popma obyuenus, 2022 2.n. u m.o. (Ol « Ynpasnenue 6uznecom»)

Bux yueOHoii padoThl MO Bcero Cemectp 2 Cemecrtp 3
AMCUUILIMHE (B 3/e K yacax) (B yacax) (B yacax)
O01mas Tpy10eMKOCTh 4/144 7 7
TUCIHUNIMHBI
Konmaxkmmnasa paooma- 32 16 16
Ayoumopnuwie 3anamus
Jlexyuu - - -
Cemunapwi, npakmuuecxue 32 16 16
3aunamus
CamocrosiTesibHasi padoTra 112 56 56
Bl TeKVILEro KOHTDOLL KonTposibHbIE KonTposbHas KonTposbHas
JLTERYH P paboThI pabota paboTta
Brx npomesxy oo 3auét 3auét 3auét
aTTeCcTallu




5. Conep:kanve JAUCHMILUIMHBI, CTPYKTYPHPOBaHHOe MO0 TemaMm (pa3jaesiam)
AUCUMILUTHHBI C YKa3aHHEM UX 00beMOB (B aKaJleMUYeCKHX 4acax) U BUI0B YUeOHbIX
3aHATHH

5.1. Conep:kanue JTUCUUIINHBI

Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc

Tabmuunsiii nporieccop MS Excel, LibreOffice Calc; moHsTHS KHUTH, TUCTA, SYCHKH
B MS Excel, LibreOffice Calc; anpecanus u popmarrupoBaHue siueek; MaHUMYJIAILUU C
JMana30HaMU SYEEK; TUITBI IAHHBIX, BBOJ] TAHHBIX U (DOPMYII B SIMEUKH; TOA00D MapameTpa,
OpraHu3alMs CChUIOK.

Bcerpoennsie pyukiuun MS Excel, LibreOffice Calc n ux npumenenue. 31eMeHTapHbIC
¢yukun. Jlornueckue Qynkuuu. Oynkuuu npornosuposanus (POCT, TEHAEHLIMA).
DyHKIMY TTOUCKA JTaHHBIX B HeKoTopoM auarnazone ([IPOCMOTP, BIIP, I'TIP).

[Ipocteie u cnoxusie nmporieHThl. Gunancoseie Pynkiuu. (I1C, BC, ITJIT, CTABKA,
KIIEP), BeruncieHue HaYMCIEHUN N0 BKJIJaM M BBIILJIAT MO KpEeIUTaMm, IUIaH MOralieHus
KpeauTa.

CBojHble TaOIUIBI, KOHCOMUAALUS, GUIbTP, pacIMpeHHbIA GUiIbTp, GyHKu b1
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; onucanue xkoHconbHOTO MHTEpQEiica; 3arpy3Ka U aKTUBALIUS
oubmuotek R; Tumbl maHHeIX B R ®W mporpamMMupoBaHHE TNEPEMEHHBIXK; 0a30BbIC
MaTteMatuyeckue ¢GyHKIMM B R; co3gaHue mnonb30oBaTeIbCKUX QYHKIMA B R u
MOJKJTIOYCHHUE T0IH30BATEIBCKUX OUOIMOTEK; JIOTMUECKHE KOHCTPYKIIMM M YCJIOBHBIC
onepaTophl B R; criocoObl uTeHus/3anucu B R TaHHBIX pa3nuyHbIX GOpMAaTOB.

Tema 3. Ilocmpoenue cpaghuxos pynxyuii ¢ R, MS Excel, LibreOffice Calc

UucnoBble GyHKIIMN UX CBOWCTBA U CITOCOOKI 3aanus. ['paduk pyukimu. CinoxHas u
oOpaTHas GpyHKUHUU. XapaKTePUCTUKU (DYHKIIHI: YETHOCTh U HEYETHOCTb, IEPUOIUYHOCTD,
MOHOTOHHOCTb, OTPAHUYEHHOCTb.

Tema 4. Bviuucnenue npeoena ghynukuyuu ¢ R, MS Excel, LibreOffice Calc

IIpenen uucinoBoi mocienaoBaTeabHOCTH. [Ipeaen QyHkIMU Ha OECKOHEUYHOCTU U B

Touke. OTHOCTOPOHHUE Tpeebl. beckoHeuHo Masble U 6eCKOHEYHO Ooubline (PyHKINU.

[IepBbliit 1 BTOPOH 3aMEYaTEIIbHbBIC IIPEIEIIBI.
8



HenpepsiBHocTh PyHKIIMU B Touke. Touku paspeiBa pyHkiuu. CBoicTBa QyHKIUH,
HEIPEPHIBHBIX HA OTPE3KE. AcumnToTsl rpaduka QyHKIUH.

Tema 5. Bvtuucnenue npouzeoonoii hynkuuu ¢ mouke ¢ R, MS Excel, LibreOffice Calc

[IpousBognass u nuddepennuan (yHKIUM OJHOM MEPEMEHHON. DIaCTUYHOCTD
byHkun u ee npuMeHenue. [[pon3BoaHbIE BBICIINX MOPSIKOB.

JlokanpHbll 3KcTpeMyM (yHKuMU. Beimykibie (BOrHyThie) GYHKIUH. TOUYKH
neperu6a. O01as cxema ucciieioBanus GyHKIIMU U ocTpoeHus ee rpaduka. Hanbomnpiee
Y HalMEHbIlIee 3HAUCHUsI HeTIPephIBHOW (DYHKIIMU Ha OTPE3KeE.

Tema 6. Yucnennoe naxosxncoenue onpeoeneHno20 u Hecoocmeennozo unmezpaia é R,
Excel, LibreOffice Calc

Heonpenenennsiit unrerpan. OmnpeneneHHblii uHTerpan. ®opmyna HeroToHa -
Jleti6nuia. HecoOcTBeHHBIE HHTETPAIHI.

Tema 7. Onepayuu ¢ KOMNIEKCHBIMU YUCAAMU U PeuieHue al2edpauiecKux ypagHeHuil

Kommnekcupie uuncna. Pemenue anreOpandeckux ypaBHeHUUW. Brrumcienue
apu(pMETUYECKUX BBIPAKEHUN.

Tema 8. Ocnoswl pazpabomku npunoIHceHUull 8 uHCmpymeHmanvhoi cpede VBA

Ocnognl s3b1ka Visual Basic for Application. Co3nanue ¢pynkuuii. [lonsitue oobexTa.
OcnoBubie 00bekThl MS Excel, LibreOffice Calc. Makpocsl: HazHaueHue, CO3qaHuE U
penakTupoBaHue. Pa3paboTka monbp30BaTebCKUX AUAJOTOBBIX OKOH.

Tema 9. Onepayuu c mampuyamu ¢ R, Excel, LibreOffice Calc

ApudmeTnueckre BEKTOPbl M JIMHEHWHBbIE ONepalud Haj HUMH. BektopHoe
npocTpaHcTBO R". JIuHeliHas 3aBUCUMOCTb (HE3aBUCUMOCTh) CUCTEMBI BEKTOPOB. baszuc u
pPa3MEpHOCTh 7 BEKTOPHOTO mpocTpaHcTBa. KoopauHatel BekTopa B JaHHOM Oasuce.
CkansipHO€ MpOU3BENCHHE BEKTOPOB B R". /INMHBI BEKTOPOB M YroJl MEXAy HUMHU B R”.
Onepanuu Hag matpuuamu. Panr martpuiel. OOpaTHas maTpuiia. PerieHne mMaTpuyHBbIX
ypaBHeHul BUa AX=B.

Onpenenurenn M ux cBoiicTBa. I[lpumeHeHue onpenenuteneit: 1) kpurepuid He
BBIPOXKJACHHOCTU KBaJPATHON MATPUIIbl; 2) HAXOXKEHUE paHra MATPUIIbI; 3) HaXO0XKJIEHUE

00paTHOM MaTpULIBI.



Tema 10. Pewvenue cucmemut auneiinvix ypaseuenuii 6 R, Excel, LibreOffice Calc

Pemienne cucrem muHEHHBIX anreOpanueckux ypaBHeHHMM MeromaM Kpamepa,

oOpaTHO¥ MaTpuIlbl 1 MeToIoM [aycca

CoOCTBEHHBIC 3HAUYCHUS U COOCTBEHHEIC BCKTOPbI KBAaJIPATHBIX MAaTpPHII.

Tema 11. Pewenue npuxnaouvix Ixonomuueckux 3aoay 6 R, Excel, LibreOffice Calc

HaxomneHHe 9JIACTUIHOCTU MW APYTHUX MPCACIbHBIX BCIMYHMH B MHUKPOIKOHOMMKE;

3aJa4un JIMHEHHOTO IIporpaMMHUpOBaHHsA B OKOHOMHUKCE!

MUHUMHU3aAOUA Pacxod0B,

MaKCHMMH3allus HpI/I6bIJII/I " Jp.; TpPaHCIIOPTHAA 3a/laydad, 3aga4a O Ha3HAYCHUAX.

5.2. Y4eOHO— TeMAaTHYECKHH TIJIAaH

Ounas ¢hopma obyuenus / Quno-3aounas popma odyuenus

TpyxroeMKkocTh B 4acax
KonTakTHast padora- DopMbI
HaumeHoBaHnue TeM Camoct
Ne AynuTopHasi padora TeKyLIero
(pa3neJioB) 0sITeJIbH
n/m Bcero | OO0 CemuHapsl, KOHTPOJIA
U CIUIIJIHHBI Jleknn an
as, B MPAKTUIECK ycrneBaeMocCTH
uu padora
T.4.: 1€ 3aHATUs
Bsenenne B MS Excel, AyIHUTOPHBIC
1 LibreOffice Calc 30/30 | 14/5 — 14/5 16/25 caMOCTO,IT%HBH
bIC PpaooThI.
p |Beememme B R eng | g4 |- 8/4 lo/14 | Yuacmie v
RStudio pelleHny 3a1a4
ITocTpoenue Ha
93 MMPAKTUYECCKUX
3 ;pa‘bmﬁs‘by“gg; 88 | 4/1 - 4/1 4/7 | sansrusx.
LibreOffice Calc Cobecenosars
0o JOMAIIHUM
Brrunciienne npexnena 3aTAHHSIM.
¢byaxkumn B R, MS
4 Excel, LibreOffice 4 21 21 2/3 AynuTopHbIe
Calc CaMOCTOSTENLH
Beruucnenue ble paboTHL.
IPOU3BOIHOM Yuacrue B
5 | yskuoum B Touke B R, | 12/12 | 6/3 - 6/3 6/9 PCHICHHH 331129
MS Excel, LibreOffice Ha
Calc MPAKTHUYCCKUX
‘[_I 3aHATHUAX.
HCICHHOC CobecenoBanmst
HAXO0XICHHE 00  JOMAIIHAM
6 | OMPSACICHHOTO M 46,16 | g/6 - 8/6 8/10 | SanaHWAM.
HECOOCTBEHHOT'O
unterpana B R, Excel, AynuropHbie
LibreOffice Calc CaMOCTOSTENLH
Onepanun c bIe paboTHI.
7 | KOMIUIEKCHBIMH 4/4 2/1 - 2/1 2/3 Yuactue B
yyclaMd M pelieHue PCLICHIN  3a/1at
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anredpanvdecKux Ha
ypaBHeHHﬁ_ MMPAKTUYCCKUX
3aHATHUAX.
OcHOBBI pzulzpa60TK1/I CobecenoBanus
g | [PHAOKCHI B g | g0 - 4/0 4/8 | MO MOMAMIHHM
MHCTPYMEHTAJIbHOM 3a/IaHHSIM.
cpene VBA
Onepanyu c AyIuTOpHBIC
MaTpUlaMu B R’ ) CaMOCTOSTECIIbH
9 Excel, LibreOffice 18/18 8/4 8/4 10/14 | e PaBOTHL.
Calc VYyactue B
Pewenne CHUCTEMBI gzmemm sanad
1o | SRR YDA | 1414 | 64 | - 6/4 8/10 | mpaTueckix
9 > 3aHATHUAX.
LibreOffice Calc Cobece10BaHus
Pemenue npukinaaabix M0  JOMAaITHAM
1] | PKOHOMHUECKHX 3a/a% | 15,15 | (/3 i 6/3 6/9 3aIaHHSM.
B R, Excel,
LibreOffice Calc
B LEeJIOM o CormnacHo
TUCIUIINHE yueOHOMY
144 | 68/32 - 68/32 76/112 TUTaHY:
KOHTPOJIbHBIE
paboThI
Htoro B % 100 | 47/22 - 100/100 53/78

5.3. Coaep:kaHue CeMMHAPOB, MPAKTUYECKUX 3AHATHI

HauMeHoBaHHe TEM
(pa3aesioB) QM CHUTIIUHBI

IlepeuyeHb BONPOCOB 1J1s1 00CYKIEHUS
HA CEMHHAPCKHX, NPAKTHYECKHX
3aHATHSIX, PeKOMEHIyeMble
HCTOYHMKH U3 pa3aeioB 8,9
(Yyxa3biBaeTcsi pa3jes U MOPAIKOBbIi
HOMeEp MCTOYHUKA)

DopMbI IPOBEICHUA
3aHATHI

Beegenne B MS Excel,
LibreOffice Calc

Beegenne B Excel, LibreOffice Calc,
BBox nanHbIX W Qopmyn B sUeHKH
pabouero nucra

Opranuzanusi CCbUIOK. JIEeMEHTapHbIE
¢ynkuun. Bcerpoennsie ¢ynkumm MS

Excel, LibreOffice Calc wu wux
npuMmeHenue. Jlormdeckue —QyHKIUU.
Oynknuu  mpornosupoBanusa.  (Excel,
LibreOffice Calc).

OyHKIMS TOUCKA JTaHHBIX B HEKOTOPOM
nuama3zone (ITPOCMOTP, BIIP, ITIP)
IIpocTeie ¥ CIIOXKHBIE  IPOLEHTHI.
@®unancoeie pynkuuu. (I1IC, BC, TUIT,
CTABKA, KIIEP). (Excel, LibreOffice
Calc).

Pexomenoyemvie ucmounuxu: [8.2.]

Pemenue 3a1a4 B
WHTEPAKTUBHOU dbopwme,
MPOBEpPKa CaMOCTOSTEIHHOM
paboTel W pa3dbop OmHUOOK,
BBITIOTHEHUE  ayJTUTOPHOTO
3a/laHus
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@ynkuun nporunozupoanus. (MS Excel,
LibreOffice Calc). ®DyHkuus moucka
JaHHBIX B HEKOTOPOM  JIMAara3oHe
(ITPOCMOTP, BIIP, I'TIP) (MS Excel,
LibreOffice Calc). DuHaHCOBBIE
byHKIIN (OCIUIT, ITPTLIT,
OBLI0XOA, OBIIIIIAT). (MS Excel,
LibreOffice Calc). Ilman moramenus
KpeauTa.

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

Beenenue B R 1 RStudio

VcranoBka R u RStudio; omnmcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akTHBanmsa OubOimmorek R; 0a3oBble
maTtemaTnueckue ¢pynkimu B R. Co3nanue

Pemrenue 3a1a4 B
WHTEPAKTUBHOU dopme,
MpOBEpPKa CaMOCTOSATEIbHOMN
paboTel U pazdop OmmMOOK,

MOJIb30BaTeIbCKUX (GYyHKUMHA B R U | BbIMOJIHEHHE  ayJUTOPHOIO

MOJIKJTFOUEHUE MOJIb30BATEIBCKUX | 3aaHUS

O6ubIMoTEK

Pexomenoyemvie ucmounuxu: [8.1.]

Tunsl nansbixX B R. 3aganue BEKTOpoB

(RStudio). YcnoBHsbIe onepaTops! 1

oneparopsl 1ukiIa B R (RStudio).

Pexomenoyemvie ucmounuxu: [8.1., 8.4.,

8.5]
IToctpoenue rpa¢ukoB | [Tocrpoenue rpapukoB pynkuuii B R, MS | Pemenue 3a1a4y B
¢yuxkmuii B R, MS Excel, | Excel, LibreOffice Calc. IlpubmmxeHHoe | ”HTEpaKTUBHON dbopme,
LibreOffice Calc BBIUUCIICHUE MTOBeACHUS (DYHKIMI BOJIM3H | MPOBEPKA CaMOCTOSTEIIbHOM

Touek paspeiBa B R, MS Excel, | pabotei u pazdop omuooK,

LibreOffice Calc. I'paduueckoe | BBIMOJIHEHHE  ayJAUTOPHOTO

MIOCTPOCHHUE HAKJIOHHBIX acCUMNOTOT B R, | 3amaHus

MS Excel, LibreOffice Calc.

Brruucnenue npenena Gpynkmuu B R, MS

Excel, LibreOffice Calc.

Pexomenoyemvre ucmounuku. [8.1., 8.2.]
Brruncnenune npenena | Beruucnenue npenena pyuknuu B R, MS | Pemenue 3aJ1a4 B
¢yuxkmmm B R, MS Excel, | Excel, LibreOffice Calc. WHTEPAKTUBHOU dbopme,
LibreOffice Calc Pexomenoyemvie ucmounuru:[8.1, 8.2] MPOBEpPKa CaMOCTOSTEIHHOM

paboTel W pa3dbop OmMMUOOK,
BBITIOJIHCHUEC AyJUTOPHOIO
3aJaHHsI

Brrunciienue npousBOAHOM
¢yuknuu B Touke B R, MS
Excel, LibreOffice Calc

[Tpubnmxennoe BBIUHCIICHHE
MPOU3BOTHON (DYHKIIMH B 3aJaHHOM TOUKE
B R, MS Excel, LibreOffice Calc.
MOHOTOHHOCTE M IIOMCK JIOKAJIbHBIX
skcTpemyMoB QyHkuuu B R, MS Excel,
LibreOffice Calc YucnenHoe
WCCJICIOBAaHNE BBIMYKIOCTH (DYHKIHUU U
MOUCK ee Touek neperuda B R, MS Excel,
LibreOffice Calc. IlomHoe uucieHHOE
uccnenoanue pynkmuu B R, MS Excel,
LibreOffice Calc

Pemenue 3agau B
WHTEpPaKTUBHOU (popme,
MPOBEPKA CaMOCTOSTEIILHON
paboTHI ¥ pa3zdoop OMHUOOK,
BBHITIOJTHEHHUE ayAUTOPHOTO
3a/laHus
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Pexomenoyemvie [8.1.,

8.2,84., 8.5]

UCMOYHUKU.

YucaeHHoe HaxXOXICHUE
OTIPEICTICHHOTO u
HECOOCTBEHHOI'0 HMHTErpaa
B R, MS Excel, LibreOffice
Calc

UnciieHHOe HaxO0XK/IEHUE OMPEIETICHHOTO
1 HeCOOCTBEHHOTO MHTETpaia B MS
Excel, LibreOffice Calc
Pexomenoyemvie ucmounuku: [8.2.,8.4.,
8.5]

Pemenue 3anau B
WHTEpPaKTUBHOU (popme,
MPOBEPKA CaMOCTOSTEIILHOMN
paboTHI ¥ pa3zdoop OMHUOOK,
BBHITIOJTHEHHUE ayAUTOPHOTO
3a/laHus

Oneparuu ¢ KOMIUIEKCHBIMHU

Kowmruiekcusie yncia. Pemnrenne

Pa6ora c yueOHoit

YUCIaMu u pemieHue | anreOpanvdecKux ypaBHCHH. nuteparypoil. Pemenue
anreOpandecKux Brruucnenue apumMeTnaeckux TUNOBBIX 3a7a4. Pa3bop
YpPaBHEHU. BhIpakeHH. COOCTBEHHBIC 3HAUCHHS 1 BOIIPOCOB 10 TEME 3aHSTHUA.
COOCTBEHHBIE BEKTOPBI MATPHIL. BrinmonHenue romMamHux
Ksagparuunsie popmel (R). BekTops! u 3aJIaHAN K KaXKIOMY
nerictBus Hax HuMHu (B R, MS Excel, 3aHSTUIO.
LibreOffice Calc).
Pexomenoyemvie ucmounuxu: [8.1., 8.2.,
8.4, 8.5]
OcHoBBI pa3pabotku | Coznanue makpocoB U GpyHkuuii B VBA. | Pabora ¢ yuebHoit
MIPUIIOKEHUN B | (Excel, LibreOffice Calc). nuTeparypoi. Pemenne
uHCTpyMeHTabHOU  cpene | Co3nanue Gpopmbl HA TpUMeEpe TUTIOBBIX 3a1a4. Paz6op
VBA skoHOMHUYecKko# 3amaun B VBA (Excel, BOITPOCOB I10 TEME 3aHSITHS.

LibreOffice Calc).
Pexomenoyemvie ucmounuxu: [8.2]

BBIHOJIHGHI/IG JOMAIlTHUX
3aJaHuN K KOKIOMY
3aHATUIO.

Onepanyu ¢ mMaTpullamMu B
R, MS Excel, LibreOffice
Calc

Anrebpa MaTpUIl, UMITOPT, SKCIIOPT
ma"abeIx 13 R B MS Excel, LibreOffice
Calc. Pexomenoyemble uCmMoUHUKU.
[8.1.8.2., 8.4., 8.5]

Pabota c yuebHO
nureparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME 3aHSTHSI.
Brmonxenne qoMantHux
3aJaHUN K KOXKIOMY
3aHATHIO.

Pemenue CHCTEMBI
JIMHEMHBIX ypaBHEHHN B R,
MS Excel, LibreOffice Calc

Pemrenne MaTpuyHBIX ypaBHEHUN
(meTomom oOpaTHOM Matpuiibl, Kpamepa,
I"aycca (B R, MS Excel, LibreOffice
Calc). DxoHOMHKO-MaTeMaTHYECKast
MOJIENIb MEKOTpaciIeBOro GanaHca
(Monens «3atpaTsl-Beityck»).
Marpuunoe ypaBuenue (8 R, MS Excel,
LibreOffice Calc). Jluneiinoe
nporpamMMmupoBanue  (CUMILIEKC-METOL,
3ajladya O MPOM3BOACTBE, TPAHCIOPTHAsS
3a7a4a U 3ajJa4a O HazHadyeHusx) (MS

Pabora ¢ yueOHoit
nuteparypoil. Pemenue
TUTIOBBIX 3a1a4. Paz6op
BOIIPOCOB I10 TEME 3aHSTHS.
Brimonnenune AJOMalITHuX
3aaHui K KOKIOMY
3aHATUIO.

Excel, LibreOffice Calc).

Pexomenoyemvie ucmounuxku: [8.1.,8.2.,

8.4., 8.5]
Pemenne npukinagHelx | JIuneliHoe nporpammupoBanue | Pabora ¢ yuebHoit
SKOHOMHUYECKHX 3anmad B R, | (Cumriuiekc-meTo, 3aja4a 0 | Iuteparypoil. Pemenue

Excel, LibreOffice Calc

MIPOU3BOJICTBE, TPAHCIIOPTHAS 3aa4a U
3amavya o HazHadyeHusx) (MS Excel,
LibreOffice  Calc). Pexomenmyembie
ncToyHUKU: [8.3, 8.4., 8.5]

TUTIOBBIX 3a1a4. Paz6op
BOIPOCOB 110 TEME 3aHATHSI.
Brimonnenune AJOMalITHuX
3aJaHuil K KaXIOMY 3aHSATHIO
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6. IlepeyeHb y4eOHO-METOAUYECKOT0 OOecledYeHusl JAJIsl CAMOCTOSATEIbHOH PadoThI
00y4aromuxcs no JMCUUIINHE

6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOAITEJIbHOE OCBOCHUE TUCUMUIIIUHBI,
(opMbI BHEAYTUTOPHOI CAMOCTOATEILHOM PA0OTHI

HaunmeHoBaHHe TeM
(pa3aesi0B) IMCUMILIUHBI

Ilepeyenb BONpocos,
OTBOJMMBIX HA
CAMOCTOSITE/IbHOE OCBOCHHE

®opMbl BHEAy 1M TOPHOI
CaMOCTOSITEIbHOM PadoThI

Beenenne B MS Excel,
LibreOffice Calc

Jloruueckue byHKIUH.
OYHKIIMA ~ TPOTHO3UPOBAHUS
(POCT, TEHAEHILIA).
Brrunciaenue HaunCcIeHUN 110
BKJIaJlaM U BBITIAT 10
KpeuTaM, TIjIaH ToTalieHus
KpeauTa

— Pemenne 3agau 8 MS Excel,
LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

— U3y4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOUYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM H
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJaHUI KOHTPOJIbHOMN

paboThHI

Beenenue B R 1 RStudio

Tune! mauaeix B R u
MIPOrpPaMMHUPOBAHHE
MEPEMEHHBIX, JIOTHYECKHE
KOHCTPYKIIUU U YCIIOBHBIE
orepaTopsl B R; crmocoOsr
YyTeHus/3anucy B R JaHHBIX
pa3nu4HbIX (HOPMATOB.

— Pemrenne 3a7a4 B R;

— paboTa ¢ TEeKCTOM JISKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

— U3y4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JIUTEPATYPHBIX UCTOUYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM H
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIHUX 33JIaHUN;

- BBIIIOJIHEHUE 3aJaHUI KOHTPOJIbHOMN

paboThHI

[TocTpoenue rpapukos
¢byukumii B R, MS Excel,

XapakTepuCcTUKU (QyHKIUHA:
YEeTHOCTh U HEYETHOCTb,

— Pemenne 3agau B R, MS Excel,
LibreOffice Calc;

LibreOffice Calc MEPHOJUIHOCTD
PHOA ’ — paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
MOHOTOHHOCTb
’ BOIIPOCOB 110 TEME 3aHATHUA,
OTrPaHUUYEHHOCTb.
— U3y4YEHHUE PEKOMEHIOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX UCTOYHHUKOB;
- MOJIrOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHSIM;
- BBITOJIHEHUE JOMAIIIHUX 33JIaHU;
- BBINIOJIHEHUE 3aJJaHU KOHTPOJIbHOM
paboThI
Beruncnenue npenena beckoHeyHO MaJble U | — Pemenne 3a1a4 B R, MS Excel,
¢ynkuuu B R, MS Excel, | 6eckoHeuHO Oonbine

LibreOffice Calc

¢byukuun. [lepBeiii U BTOpOH
3aMevaTeIbHbIE NIPEAEIIBI.

HenpepeiBHOCTS  GyHKIIUK B
TOYKE. Touku pa3psiBa

byHKIIH.

LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

— HU3Y4YCHHEC PCKOMCHIOBAHHEBIX K
3aHATUIO JIMTCPATYPHBIX HCTOUYHUKOB,
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- MOJIrOTOBKA K CEMUHAPCKUM U
MIPaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHHE JJOMAITHUX 3alaHNM;

- BBINIOJIHEHUE 3aJJaHU KOHTPOJIbHOM

paboThI

Brruncnenue
MPOU3BOIHON (DYHKIIMU B
touke B R, MS Excel,
LibreOffice Calc

DnacTUYHOCTh (PYHKIMU U ee
MIPUMECHCHHE.

Haubonbmiee u HauMeHblee
3HAYCHUS HEIPEPBIBHOU
(GyHKIIMHM Ha OTpE3KeE.

— Pemenue 3agau B R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

— U3y4YCHHE PEKOMEH/IOBAHHBIX K
3aHSATHUIO TUTEPATYPHBIX UCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM H
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHHE JJOMAITHUX 3alaHNM;

- BBINIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI

YncineHHoe HaXOXICHUE
OTIPEeICTICHHOTO n
HECOOCTBEHHOI'O
unterpaia B R, Excel,
LibreOffice Calc

HeonpeneneHHbli  vHTETpal.
dopmyna Hprotona -
JleiiOHuma.

— Pemenne 3agau B R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

— U3y4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JIUTEPATYPHBIX UCTOUYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM H
MIPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJaHUI KOHTPOJIbHOMN

paboThHI

Onepanun c
KOMITJICKCHBIMH YN CIIAMH U
pelieHne anredpanyecKux
YpaBHEHUI

Boruncnenue byHKUMI
KOMITJIEKCHOTO TIEPEMEHHOTO

— Pemenne 3agau B R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3doop
BOITPOCOB 10 TEME 3aHATHS;

— U3y4YeHHE PEKOMEH/I0BAHHBIX K
3aHATHUIO JTUTEPATYPHBIX HCTOYHHKOB;

- MIOJIrOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHSIM;

- BBIIOJIHEHHE JJOMAITHUX 3aaHNM;

- BBINIOJIHEHUE 3aJJaHU KOHTPOJIbHOM

paboThI

OcHOBBI pa3paboTku
IIPUIIOKEHUN B
WHCTPYMEHTAJIBHON cpefe
VBA

OcHoBbl s3b1ka Visual Basic for
Application. Pazpabotka
MOJIb30BATEIBCKUX
JIMAJIOTOBBIX OKOH.

— Pemenue 3agau B R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

- U3yYCHHUE PEKOMEHIOBAaHHBIX K

3aHATHIO TUTEPATyPHBIX

- MOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYCCKUM 3aHATUAM,

- BBITIOJIHCHUE JIOMAITHUX 3aJIaHUH

Onepauuu ¢ MaTpuliaMu B
R, Excel, LibreOffice Calc

BexTopHoe nmpocTpancTso R".
JInnelinas 3aBUCHMOCTh
(HE3aBHCUMOCTb) CUCTEMBbI

— Pemenne 3agau B R, MS Excel,
LibreOffice Calc;
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BEKTOPOB. bazuc u
Pa3MEpPHOCTh # BEKTOPHOTO
MPOCTPAHCTBA.

— paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
BOIIPOCOB 10 TEME 3aHSATHS;

— U3YUYECHHUE PEKOMEHIOBaHHBIX K
3aHATHIO JIUTEPATYPHBIX UCTOUYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM H
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI

Pemenne CHUCTEMBI
JIMHEWHBIX YpaBHEHUH B R,

Excel, LibreOffice Calc

CoOcCTBeHHEBIE
COOCTBEHHBIE
KBaJIpaTHBIX MAaTPHII.

3HA4EeHUs U
BEKTOPBI

— Pemenue 3agau B R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
BOITPOCOB 10 TEME 3aHATHS;

— U3y4YeHHE PEKOMEHOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX HCTOYHHKOB;

- MOJIrOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHHE JTJOMAITHUX 3alaHNM;

- BBIMIOJIHEHUE 3aJJaHU KOHTPOJIbHOM

paboThI

Pemrenue MPUKIATHBIX
3KOHOMMYECKHX 3a1a4 B R,
Excel, LibreOffice Calc

Haxoxxnenue »37aCTUYHOCTH U
JPYTHUX MPEACTHHBIX BETUYHH B
MHUKPOIKOHOMHUKE.
TpancnoptHast 3amada, 3amada
0 Ha3HAYECHUSIX.

— Pemenue 3agau B R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TEeKCTOM JISKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

— U3y4YEHHE PEKOMEHIOBAHHBIX K
3aHATHIO JIUTEPATYPHBIX UCTOUYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM H
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJaHUI KOHTPOJIbHOMN

paboThHI

6.2. Ilepeyenb BONPOCOB, 3a1aHUI1, TeM JIS MOATOTOBKH K TEKYyIIeMYy KOHTPOJIIO

lelMeprle 60NnpOCHbl KOHRMPpOJ1bHblX pa60m

1. Kak paGotator ¢unancossie ¢pynkuuu B Excel, LibreOffice Calc (IIC, BC,

CTABKA, KIIEP, IUIT u np.)? Kakoii cCMbICT UMEIOT OHH W KX apTyMEHTHI?

2. Kak noctpouts rpaduk ¢ynkuuu B Excel, LibreOffice Calc /R?

3. Uto Takoe mpesen YucIoBOM MOCIEN0BATeILHOCTH, MIpeaesl (PYHKIIMH B TOYKE, HA

o0eckoneuynoctu? Kak BBIYMCINTH nmpeaci, HMCIOJb3ys BBIYHUCIMUTCIBHBIC BO3MOXHOCTHU

Excel, LibreOffice Calc /R?
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4. Yro Takoe acumnToTa rpaduka pynkuun? Kak HaiTh acCUMOTOTHI (AaHATTUTUYECKU U
B Excel, LibreOffice Calc /R)?

5. Yro takoe mpousBogHas QyHkuuu? Kak BBIYUCIUTH MPOU3BOAHYIO C MOMOUIBIO
dbopmyi ynuciaenHoro auddepeHupoBanms?

6. Kakue ¢yHKIMU Ha3bIBalOTCS MOHOTOHHBIMHM Ha MpoMexyTke? UTo Takoe Touka
JOKaJIbHOTO 3KcTpeMyMma (yHkuuu? Kak uccrnegoBats (yHKIHIO Ha MOHOTOHHOCTb U
skcTpemymbl (aHanutuuecku U B Excel, LibreOffice Calc /R)?

7. Kakue (QyHKIIMM Ha3bIBAIOTCS BBIMYKIBIMA M BOTHYTBIMU Ha MpoMexyTke? Uto
Takoe Touka neperuda ¢pynkuun? Kak uccnenoBaTh (PYHKIMIO HA BBIMTYKJIOCTh U TOUYKH
neperuda (ananutnuecku u B Excel, LibreOffice Calc /R)?

8. Uto Takoe HeonpeneaEHHbIN HHTETpal, ONPEACIIEHHBIN HHTErpajl, HECOOCTBEHHBIN
uHTerpan? Kak BRIUKUCIUTE ONpeaeiEHHbIN/HECOOCTBEHHBIN HHTerpai B R?

9. I1o kakuM MpaBuUiaM BBIMOJIHSIIOTCS ONEpaluy Haja MaTpuliamu (apupMeTHdecKue,
TpaHcnonupoBanue)? Uto Takoe oOpaTHast MaTpHIla U I KaKUX MaTPHI] OHA CYIIECTBYET?
Kax BBINOJIHUTH CIOKEHHE, BHIYUTAHUE, YMHOXKEHUE, TPAHCIIOHUPOBAHUE U HAXOXKICHHE
obparnoi matpunpl B Excel, LibreOffice Calc /R?

10. Yro Takoe ompexaenutTenbr Martpuilpl? Kak HalTH ompeaenuTesb MaTpUlbl B
Excel/R?

11. Yrto Takoe cucTema JUHEHHBIX alreOpanyecknx ypaBHeHH? CKOJIBKO peleHnuin
U B Kakux ciydasx oHa moxkeT umeth? Kak pemnts CJIAY B Excel, LibreOffice Calc /R?

12. Kak pemmuts maTpuunoe ypaBuenue Buga AX=B mm XA=B B Excel, LibreOffice
Calc /R?

13. Kak omnpeneneHsl JIMHEWHbIE ONEpALMM HaJ apUPMETUYECKUMU BEKTOPAMH,
CKaJIIPHOE TPOM3BEACHUE BEKTOPOB, MOAYJb BEKTOpa, yroja Mexnay Bekropamu? Kax
BBINIOJIHUTD JIMHEWHBIEC ONEpalyy, BIUYUCIUTh CKAISPHOE MPOU3BEACHHE, HAUTU MOJYJIb
BEKTOpa, HaliTH yroi Mexxay Bektopamu B Excel, LibreOffice Calc /R?

14. Yrto Takoe COOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOpa MaTpuIlbl? Kak HaliTu
COOCTBEHHbIE 3HAUYEHHUSI U COOCTBEHHBIE BEKTOpa MAaTpULbl B R?

15. Yto Takoe 3amaya JWMHEHHOro mnporpammupoBanusi? Kak pemuTs 3amady

nuHerHoro nporpammupoBanus B Excel, LibreOffice Calc /R?

17



Ilpumepul 3a0anuii KOHMPOIBLHLIX padom
3aganus Mo:kHO BBINOJHUTH Kak B Excel, LibreOffice Calc, Tak u B R-studio

Ilpumeput 3a0anuii Konmpovnoi pabomot 6 1/2 cemecmpe
1. [TpoBecTu moJIHOE MCCIIEIOBAHNE U TTOCTPOUTH TpaduK QyHKIINUH y = f(x) .

. 2 1
Haiitn HanGosnpliee 1 HauMEHbIIIEe 3HAYCHUS (PYHKIIMM HA OTPE3KE [—45;4 5].

_ 3x+4
YT k=25

2. IIpoBecTy MOJIHOE UCCIIEI0BAHNE U TOCTPOUTH Tpaduk GyHKIUH y = f(x) .
In(x-4)
- Jx-2
3. C momotbio (PMHAHCOBBIX (QYHKIIUN OMPENEINUTh, KAKUM JTOJDKHO OBITh HaYaJIbHOE
3HAUYEHHE BKJIa/Ia MPpH CIASAYIOMUX yCIoBUAX: cpok Bkiana (Kmnep)— 19 mecsues, Oynyiee
snauenue Bkiana (bec) —128 000 py6ueii, rogoBas nporeHTHas ctaBka (CraBka) — 9,75%.
JIOTIOTHUTENbHBIC BIIOKCHUS W U3BATHS HE MPOU3BOIATCA. [IpOIEHTHI HAYUCISIOTCS
exXeKkBapTajgbHO. OTBET J1aTh C ABYMS 3HaKaMU MOCIIE 3aISITOM.

Ilpumepul 3a0anuii KonmpoavHoi pabomwt 6 2/3 cemecmpe
1. VI3BeCTHO, 4TO KOMITAaHUS OKA3bIBACT YCIYTH:

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

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

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

JI71s1 uX BBITIOJTHEHUS TPEOYIOTCS COOTBETCTBYIOIIUE PECYPCHI ai, bi, ci. [Ipu aToM eciu
ai>0, pecypc umeeTcsi B Hamu4uu, eciiv ai<(, To OH HaxXOAUTCA B ayTcopcuHTre. B memsax
MHOTO(AKTOPHOTO aHalIMW3a JCATEIbHOCTH KOMIIAHUM HEOOXOJUMO  pacCUMTaTh
CJIETYIOIINE BBIPAKCHUS:

a)-6a -4b"~

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

©)-3lp *p +4(b,pH*a -5(a,p )b

2. BoccranoBuTe, Kakoe KOJIMYECTBO PECYPCOB Xj, X2, ..., Xg OBUIO MCIIOJIB30BaHO B

KOMIIAHWH TIPU BBIIIOJIJHCHHUMU OCHOBHBIX 3a/ia4. I/ISBGCTHO, 4qTO JIA 3TOIr'0 HaJA0 PCIOUTH
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CUCTCMY JIMHEHWHBIX ypaBHCHHﬁ. OTBeT HaﬁTC C TOYHOCTBIO 10 ABYX 3HAKOB I10CJIC 3amnsaTOM.

PesynbTar nposepsTe.

-6 X —10 x>+ 5 x3t+ 4 x4 - X5 -6  x6t+ 4 x7 -2 xs= —482,54
x; —10 x»t 7 x3 -9 x4 - x5  —10 xs -5 xt 4 xs= -281,06

8 x; - X2 -6 x3+ 6 x4 -3 x5 — X6+ 5 x7+ = 90,62
7 X1 —4 x>+ 6 x3+ 10 x4+ 8 x5 -4 x;+ 9 xs= 695,52
10 x;+ X2 -3 x3 —4 x4 -8 x5 -5 xs — X7+ X§= 61,18
-7 X1 -2 X2 =5 x3t 8 x4t 6 x5 -3 x¢t 4 xt 5 xs= —412,62
5 x; -6 x2 - x3+ 6 x4t 7 Xs -9 x4 -5 x;+ 4 xg= -232,76
7 X1 - x> 10 x3t 9 x4 -4 x5t 6 x5 -8 x7 -9 xs= —68,08

3. Ins BBINOJNHEHUS ONTHUMAJIbHOTO OW3HEC-TJIAHUPOBAHUS TpeOyeTcs peInuTh

MAaTpUiHOC YPAaBHCHHUEC JId OTBICKAHHSA MATPHIIbI X no 3aJaHHbIM MaTpHulam A, B n

muaronansroit equamanoil E: X(B1)A2=E. Pesyubrar nposepsre.

0O 811 -9 8 6 0 5 1 0 2 8 047 10 18
9 -2 1 -2 9 14 -18 12 l6e 4 2 7 513 1 0
13 6 11 1 1 18 9 -9 -14 2 9-14 1-11 -9 -17
A=15 -17 9 18 -13 6 3 5 U 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 BOCCTAHOBJIEHMSI YTpPAue€HHBIX MapoJiell BXOoAa Ha MOPTAJ OpPraHU3ALMH
TpeOyeTcsl HaWTU C TOYHOCTBIO JO0 3 JECATHUYHBIX 3HAKOB COOCTBEHHBIE YHUCIA U
coOcTBeHHbIe BEKTOphl Matrpuilbl A. IIpoBepuTh OPTOTrOHANBHOCTH MOJYYEHHOTO

cOOCTBEHHOTO Oa3uca.

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 B3y B OaHke kpeauT B pasmepe 2450000 py6. Ha cpok 21 rog.
IIpouentHas craBka 11,35%. [lepruoguyHoCTh HAUUCIEHUS — pa3 B kBapTan. OnpenenuTsb
CyMMY BBIIUIAT 1O IpoueHTaM 3a 44-i1 kBaprtan u 3a 17-i1 rox nepuoaa. OTBET OKpyIJIATE
110 KOTIEEK.
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6. JInsA  BBIMOJIHEHUS ONTHMAIBHOTO OM3HEC-TUIAHUPOBaHHUS TPeOyeTcs pEIIuTh
CIICAYIONIYIO 337a9y JUHEHHOTO MPOrpPaMMHPOBAHUS:
f(xq,x,) = 3x; + 24x, » min
—2x1 +3x, <6
X1 —4x, =21
4x; +x, =5
| X1 >1
k X1, Xo >0

Kpurtepun 6a/51bHOM OLIEHKH Pa3JIMYHBIX (JOPM TeKyLIero KOHTPOJIA yCIeBaeMOCTH

Kputepun OamibHOM OLIGHKH pa3iInyHBIX (POPM TEKYILIETO KOHTPOJS yCIIEBAEMOCTH
COIEp)KAaTCs B COOTBETCTBYIOIIMX METOJMYECKUX peKoMeHaanusax Jlemapramenra

MaTCMaTHUKHU.

7. ®OHJ OLIEHOYHBIX CPEACTB Il IPOBEAeHHUS MPOMEKYTOYHOM aTTecTaluu
o0yuyarumuxcst Mo JUCHUIIMHE

[TepeyeHb KOMIIETEHIMI C yKa3aHHMEM WHIWKATOPOB WX JOCTHIXKCHHS B IPOIIECCE
OCBOGHHUSI 00pa3oBaTelbHON TpOrpaMMbl conmepxurcss B paznene 2 «llepeueHp

MJIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHMSI 00pa30BaTENbHONW MpOTpaMMbl  (TIEPEUYCHb

KOMHCTCHHHﬁ) C YKa3aHUCM MHAUKATOPOB UX JOCTHIKCHHUA U INNIAHUPYCMBIX PC3YJIbTATOB
O6y‘—ICHI/I$I 10 AU CHUIIIIMHEC)).

TunoBbie KOHTPOJIbLHBbIE 32IAHUS UJIN MHBIE MATEPHUAJIbI, HEOOX0AMMbIE 1JISl OLIEHKH
HHAMKATOPOB JOCTHKEHHSI KOMIIETEHIIU, SHAHUHA U YMEHUM

HaumenoBan | HammeHnoBan Pe3yabTarsl 00yyeHus TunoBble KOHTPOJIbLHbIE 3aJAHUS
ue He MHIUKATO (ymMeHMs U 3HAHUS),

KOMIIeTEeHIIUH poB COOTHECEHHbIE C

MOCTUKEHU S HHIMKATOPAMH

KOMIIeTEeHIIUH AOCTUKEHU S

KOMINETEeHI[HN

YK-4 Hcnone3yer 3Hamb OCHOBHBIE METO/IbI Cosnatb B Excel, LibreOffice Calc
CrocoOHOCTh | OCHOBHBIE MOJTy4EHUS, 3JIEKTPOHHYIO Ta0HIlLYy,
UCIIOJIb30BaTh | METOJBI U MIPEJICTaBICHHUS, XpaHEHUS COJIepKAIIYI0 JaHHBIE O KypCe €BpO
MIPUKIIATHOE cpencTBa 1 00pabOTKH JaHHBIX (EUR) 3a mocnenuuii mecsiy (3Ty
MPOrpaMMHOE | TIOTYYCHUS, uH(OPMAIIMI0 MOKHO HAUTH Ha
obecrieueHre | MPEACTaBICHU | YMemb NPUMEHATH odurmansHoM caiite CoepOanka).
MIPYU PEIICHUN | I, XpaHEHUS U | OCHOBHBIE METObI HNmnopTtupoBath 3T JaHHBIE B R B
npodeccronan | 00paboTKu MOJTYyYEHUS, BUJIe 00bekTa Tumna data.frame.
bHBIX 33Ja4 JTAaHHBIX. MIpeJICTaBJICHHUSI, XpaHEHUs
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1 00pabOTKHU JaHHBIX

HemoncTpupye | 3namsp C nmomornipio pruHAHCOBBIX (YyHKIIHHA
T BJIaJICHUE npodeccuoHanbHbIC Excel cocraButh miaH norameHus
po()eCCHOHAIT | MAKETHI MPUKIIATHBIX kpenuta B pazmepe S00 Toic. pyo.,
bHBIMH IIpOrpaMm B3sTOrO Ha 18 Mecsaues nox 16%
nakeTaMu TOJIOBBIX (ITPOLIEHTHI HAYUCIIAIOTCS
MIPHUKITATHBIX Ymemp vicnonb3oBath €XKEeMEeCSYHO) U BO3BPAIlaeMOT0
IPOrPaMM. npodeccuoHanbHbIe PaBHBIMH IIJIATEKaMU B KOHIIE
MaKeThl MPUKJIATHBIX KQXKI0r0 MecsIIa.
MpOrpaMm
Bri6upaer 3Hamb TPUKIIATHOE N3BecTHO, 4TO KOMIaHUs OKa3bIBAECT
HEOOXOMMOE | TIPOTPaMMHOE YCITyTH:
IPHMKJIaTHOE ofecrieyeHue a=(0,3,-5,-9,-2,-5,2,-3,6,-4,0,
porpaMMHOE 1,0,2,3,8),
obecrieueHue B | Ymems BoIOMpATH b=(,-2,0,9,-12,9,-3,-1,2,5,8, -
3aBUCUMOCTH | HEOOXOIMMOC PHUKIALHOS | | 4, 1,0, -3),
OT penraeMoit obOecrieyeHue B p=(54,-3,-2,3,4,2,9,-8,-4,7, -1,
3a/1a4m. 3aBHCHMOCTH OT 1,-2,3,4).
peIIacMpIX 3a71a4 Jlns WX  BBHINONHEHHS TPeOYOTCS
COOTBETCTBYIOIIIHME PECypcCHl ai, bi, ci.
[Tpu aTOoM ecnu ai>0, pecypc umeercs
B Hamuuuu, ecciad  ai<), TO OH
HaXOAMUTCs B ayTcopcuHre. B memsax
MHOT0()aKTOPHOTO aHaJn3a
NEeSATENIbHOCTH KOMIIaHUH HEOOXO0AUMO
paccuuTaTh CIEAYIOIINE BIPAKCHHIS:
a) -5a+6b
b) - 3(a,b)*p + 4[p[*b
c)-4lp|*p +3 (b, p)*a+2(a,p)*b
Ucnonp3yer 3Hamp Ha3HAUYCHHE Nmeercs nate 3aganmii - A, b, B, T, []
NIPUKIIATHOE MIPUKIIATHOTO - 1 ATk pabotaukos — L, I1, 1L, IV, V -
IPOrpaMMHOE | IPOrPaMMHOTO JUIsi UX BbINOJNHeHHs. B  Tabmune
oOecrieyenue | obecrieueHHs yKa3aHa npuObLIb, KOTOPYIO
JUTSL peIIeHUS obecrieunBaeT KaXIplii U3 pAOOTHUKOB
KOHKPETHBIX Ymemp vicnonb3oBath OpU  BBIIOJIHEHUH  KaXAOTO U3
MPUKIIATHBIX MPUKJIaHOE MPOTPaMMHOE | 3a/IaHUH.
3a/ad. obecrnieueHue Ass [ (| |1v|v
pelIeHrs KOHKPETHBIX A 3 301 20 (13 | 17
MIPUKJIAIHBIX 33729
b 13 [ 18| 10 17 | 13
B 10 [ 16| 11 10 | 15
r 19 | 25| 18 17 | 16
bl 14 | 18| 22 20 8
Pacripenenutsb 3a/laHus MEXITy
paboTHHKaMHU (omHO 3aJaHue

BBINIOJIHACTCA OJHUM I-Ie.J'IOBeKOM) Tak,
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4TOOBI oOrmras npuObLTH oT
BBITTOJTHEHHSI 3aJaHAl Obu1a
HanOonpiieli. B oTBere ykasatb

HaWJIEHHYIO0 HauOOJIBIIYIO TPUOBLIb.

YK-15
Croco6HOCTH
pEJIeBaHTHO
peraeMbIM
3aa4am
UCTIOJIh30BATh
MH(pOPMAIMOH
HBIE PECYPCHI
u
nHpopMaIoH
HO-
KOMMYHUKAIH
OHHBIE
TEXHOJIOTUU
ISt
TOCTYKEHUS
LeaeH,
CBSI3aHHBIX C
npodeccuoHan
bHOM
JeSITeNbHOCTD
10, 00yueHHeM,
y4acTHeM B
KHU3HH
o0rmiecTBa u

APYTHX
cdepax KU3HU

CamocrosTens | 3Hamb THPPOBLIC BoccranoBure, kakoe KOJIUYECTBO
HO BBIOMpAET U | cpeAcTBa OOIICHNUS, pecypcos x1, x2, ..., x8 ObUTO
UCIIONIB3YET OCYIIECTBIICHUS TIOUCKA U | UCIIOJIb30BaHO B KOMITAHUH TIPH
U poBbIe CO3/1aHUS KOHTEHTA B BBIMIOJTHEHUH OCHOBHBIX 3a]1a4.
CpeacTBa COOTBETCTBHH C LIETIHIO N3BecTHO, 4TO ISl 3TOTO HAJIO
oOuieHus, B3alMO/ICICTBUS, B TOM pELINTh CUCTEMY JTMHEHHBIX
OCYIIECTBIISICT | YUCIE JUIsl OPraHu3aluu ypaBHeHuid. OTBET nanTe c
MOUCK W/WIN COBMECTHOI TOYHOCTBIO /IO IBYX 3HAKOB MOCJE
co3aHue JNEeATEIIbHOCTH. 3anaToil. Pedynbrar nposepsre.
KOHTEHTA B Ymems vicnonbp3oBath 10x1-6x2-2x3  —7x5-8x6-10x7+3x8 =—
COOTBETCTBUH | IIU(POBLIC CPEICTBA 574,19
—9x1-9x2—-6x3-9x4-7x5+7x6+ 3x7+ x8 = —
C LIEeJIBIO OOILCHHUSI, OCYIIECTBICHHS | |5 4234
B3aMMOJICUCTB | TIOUCKA U CO3aHHs 5x1-5x2 + X3 —3x4+2X5-6X6 +3x7-2x8 = —
us, B TOM KOHTEHTA B COOTBETCTBUM | 91,12
quciie It C LEJIBIO 2x1-5x2+6x3+8x4+3x5+ 8x6—10x7—x8 =
OpraHM3alMy | B3aUMOJEHCTBHUS, B TOM 469,67
. 8x1+6x2-5x3 — x4+6x5+ 5x6+5x7 —4x8 =
COBMECTHOM qHCIIe ISl OpPraHU3aIiH 439.52
JIESATENBHOCTH | COBMECTHOH 4x1-4x2-4x3-8x4-2x5+ X6 X7 — 6x8 = —
OEATCIIBPHOCTU. 1013,71
—6x1-2x2—-6x3-6x4-4x5+6x6 —2x8 =-
1125,60
8x1-8x2+4x3+ x4+ x5+ 8x6-2x7— 4x8
=62,31
Bnageer 3namb pazIuvHbIE C nomourpio (pUHAHCOBBIX (DYHKITHIA
HaBbIKaMU nH(OPMAaLIHOHHO- ONpeAeNnuTh, KaKUM JOJKHO OBITh
OpraHM3alil | KOMMYHUKAIIHOHHBIC HAYaIbHOEC 3HAYCHHE BKJIaNa MpPHU
B3aMMOJICHCTB | CHCTEMBI U LIU(PpPOBBIE CIIEIYIOIINX YCIIOBHUSX: CPOK BKJIaaa
us u cpencTBa Jist (Knep)- 25 wmecsnes, Oynaymiee
KOMMYHHUKAITM | OpraHu3aIuu sHauenne Bkimama (bc) — 138 000
U C IOMOIIBI0 | B3aUMOJCUCTBUS U pyOnei, TogoBass MpOICHTHAsI CTaBKa
MH(GOPMALIMOH | KOMMYHHUKAIUH (CraBka) — 9,95%. JlonmoaHuTenbHbIE
HBIX CHCTEM Ymemp vicnons3oBath BIIOYKEHUS u U3BATHUS HE
u/nnm pa3ianyHbIe MIPOU3BOJSATCS. [TpoueHTsI
U (POBBIX nH()OPMAIIMOHHO- HAYHCIISIOTCS ©XKeKBapTambHO. OTBET
CEpBHCOB U KOMMYHHKAI[IOHHBIE JaTh ¢ IBYyMsI 3HAKaMU OCTIe 3alsTOM.
TEXHOJIOTHH. CUCTEMBI U IU(PPOBBIC
CpencTBa JUIst
OpraHHu3aIu
B3aUMOJEUCTBUA U
KOMMYHHKAITUU
OcymecTBisier | 3Hamp pa3InIHbIC Jliss  BBIIOMHEHUS  ONTHUMAIBHOTO
noa0op u MH(pOpPMaIMOHHO- OM3HEC-TITITAHUPOBAHUS Tpedyercs
MPUMEHEHUE KOMMYHHKAI[IOHHBIE pelnTh (19139 {011% ) 3aaqy
Pa3IUYHBIX CpEeICTBa 7Sl peLIeHUS JMHEHHOTr0 MPOrpPaMMHUPOBAHHUS:
uH(pOpMaIIMOH | 00pPa30BATEIBHBIX U
HO- po¢heCCHOHATHHBIX
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IMKH-2
CriocoGHOCTB
PUMECHSTh
MaTeMaTHYECK
Ue METOJIBI IS
peueHus
CTaH/IapPTHBIX
npodeccronan
bHBIX 337134,
UHTEPIPETHPO
BaTh
MOJIYUCHHBIC
MaTeMaTH4ecK
W€ PE3YJIbTATHI

KOMMYHHUKAIM | 3ajad. f (xl, xz)
OHHBIX _
CPEICTB ISt Ymemp ¥CIIOIb30BaTh = 3% X,
peleHust pasInYHbIE — max
oOpasoBarenbH | HHGOPMAIIMOHHO- (7%t 6x; 2
BIX U KOMMYHHUKALMOHHBIE 3x1 + 2x; <
npodeccuoHan | CpeacTBa JIsl perICHHUS 4x; —x, <
BHBIX 33714 00pa3oBaTEeNIbHBIX U

: le())(beccnomnbﬂmx >x +11x, 2

3aja4. X1,%3 2 0
HemoHcTpupye | 3namp MaTeMaTHYECKUE Haiitu B opuimaibHBIX HICTOYHUKAX
T 3HAHUS METO/IbI, IPUMEHIEMBIE B (aanpumep, B PBK) undopmanmio o
MaTeMaTHYeCK | MEHEHKMEHTE CTOMMOCTH MUHYTBI PEKJIaMbl Ha
MX METOJIOB, TEJEBU3MOHHBIX KaHAIaX BO BPEMS
NpUMeHsieMbIx | YMeHb NCTIONB30BATS tpancasanun UM no ¢gyroomy 3a
B MaTeMaTHYECKHE METOIbI, HMOC/TEHEe 5 Jer.
MeHemkMenTe | TPUMCHACMBIC B [IpoaHanu3upoBaTh MOJTy4EHHEIE
MCHE/UKMEHTC naHHbie. [IpoMILTIOCTPUPOBAThH
TOJIyYEHHBIE PE3YIITATHI
JIAarpaMMON.

IIpumensieT 3namsp matemaTHyeCKHe CTpyKTypHas MaTpyLa TOPrOBJIH
MaTeMaTHYeCK | METOIbI M MOJIEIH JIJIs TPEX CTPaH UMEET BUJI
Y€ METOABI U | OOOCHOBAHUS NPHHATHUS ) 0,3 0,2 0,5
MOJIEIH JUIS YIPABIEHYECKUX PEICHHUI B
000CHOBaHHS A4=10.4 04 0,3
NPUHATHS Ymems ucnonszoBath 0,3 0,4 0,6
yrpapiienyeck | MATCMATHUCCKHE METONIbL

UX pelIeHui

Y MOJICIIH JUTS
00OCHOBAHUS PUHATHS
yIPaBJICHYECKUX
peLIcHu.

(al-j - JIOJIsSI TOPrOBOTO OIO/IKETA,

KOTOPYIO j-as CTpaHa TPaTUT Ha
MMIIOPT TOBAPOB U3 i-OM CTPAHBI).
OnpenenuTb BO3MOMXHBIE OFOIKETHI
CTpaH, IPU KOTOPBIX TOPTOBJISI
Oyner cOalaHCUPOBAaHHOMN
(6e3meunuTHON) AT KOKIOU U3
CTpaH.

ConepxarenbH
0
UHTEPIPETHPY
€T pe3ynbTaThl,
MOJTyYCHHBIC
npu
HCIOJIL30BaHU
51
MaTeMaTH4YeCK
nX MoJelei

3Hamb METOIBI
MTOJTyYEHUS PE3YIhTaTOB
MIPU UCTIOJIb30BAaHUH
MATEMATHUYCCKUX
MOJIEIIEN.

Ymuemo
WHTEPIPETUPOBATH
peByHBTaTBI, HO.Hy‘-IGHHBIG
MIPU UCTIOJIb30BAaHUH
MATEMATHUYCCKUX
MOJIEIIEN.

Kypc akuuu B 2020 rozny cocTaBiisi:

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

Onpenenutb, KAKOH THUI 3aBUCUMOCTH
0oJiee TOYHO OMpE/IEAET OBEACHUE
[IEHHOW OyMaru — TMHEWHBIN W
SKCIOHEHIINAIbHBIN, U, IPUMEHUB
COOTBETCTBYIOIIYIO (DYHKITHIO,
paccuuTaTh npeanoiaraéMelii Kypc Ha
01.03.2021
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Ilpumepvl npakmuueckux 3adanuii 011 O020MOBKU K 3auemy 6 1/2 cemecmpe:

3aoaua 1. C nomouipio (GUHAHCOBBIX (QYHKIUI ONPEAETUTh, KAKUM JOJIKHO OBITH
HayaJbHOE 3HAUYEHUE BKJIa/a MpH CIEAYIOIIMNX yCcIoBUAX: cpok Bkiaga (Kmep) — 3,5 rona,
Ooynymee 3Hauenne Bkiana (be) — 21 500 gomnapos, rogoBast mporieHTHas ctaBka (CtaBka)
—10%. JlononHUTENBHBIC BIOKEHUS U U3BSTHS HE TPOU3BOATCS. [[pOIIeHThl HAaUUCIIAI0TCS
1o nosyroausM. OTBET JaTh ¢ ABYMs 3HAKaMU I1OCJIE 3alsTOM.

3aoaua 2. Ilmomane nepeoro kpyra cocrasisger 760, miomanbs BTOPOro Kpyra
coctaniset 20. C momorpto uHCTpyMeHTa [logdop mapamerpa onpeneiauTs BO CKOJIBKO pa3

paanyc MepBOTO Kpyra OTIIMYACTCA OT pagnyca BTOPOTO
3aoaua 3. Haittu nepBylo npounssoaHyro GyHkuu y = Sxe” B touke x =-1,5. OtBeT

pEeACTaBUTh B BUJIC JECATUYHON IpoOu ¢ TouHOCTHIO 10 0.001.

3aoaua 4. J1na pyukuum y = arctg(x + 2.5) — 0.25x Haiiaure:

1) opnuHaty ToukH nepecedeHus rpagduka c ocbio Oy;

2) TOYKY JTOKaJIbHOTO MUHUMYMa;

3) JoKaNbHBIA MUHUMYM;

4) TOUKY JTOKAJIbHOTO MaKCUMYyMa;

5) NOKaJIbHBIA MAKCUMYM.

Bce oTBeThI pe/icTaBUTh B BUAE I€CATUUHOM Apodu ¢ TouHocThio 10 0.001, Hanpumep,

1.234.

2500

3aoaua 5. V13BecTHa nipeiesibHAs MPOU3BOAUTEILHOCTD Tpyaa MP(L) = I(L—IOO) , TIIe
n(L+

L — o0Bsém Tpymosarpar. Haitt 06béM mpousBoacTBa mpu o0bEMe Tpymosarpart L =80.

OTBeT 1aTh C TOYHOCTHIO /10 JIBYX 3HAKOB IOCJIE 3aISITOM.

3aoaua 6. HaiitTu BTOpYIO IPOU3BOIHYIO QYHKIIMH )V = /X" =5x+6 BTouKe x = -

2. OTBeT NnpeacTaBUTh B BUAE AECATUYHOM ApoOu ¢ TouHOCThIO 710 0.001.

3aoaua 7. Beruucnute npenen QyHKIUU hmm -5

———————= OTBeT 3anumIuTe B BUJEC
x—4 \/; -2

NECATUYHOU JpoOu ¢ TOUHOCTHIO 110 0.001.
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3a0aua 8. Haittu HaumOosiplliee M HaWMEHbIIEe 3HA4YeHUE  (QYHKIIUU

f(x)=x"-5x* +7x-2 Ha otpeske [-1;4].
Ilpumepsl npakmuyeckux 3a0anuii 0711 NOO20MOBKU K 3auemy 6 2/3 cemecmpe:

3aoaua 1. Gupma pemnia B3ATh Kpeaut pazmepom 600 000 pybreit, moramaTh
KOTOPBIH (OCHOBHOM JTOJIT U MPOLIEHTHI) HAMEPEHA PABHOMEPHBIMU IUIATEXKaMH B KOHIIE
Kakaoro Mecsna. OnpeaenuTh eXXKeMeCSIHbIC BBITUIATHI [0 KPEIUTY JUIS pa3HbIX
MIPOIICHTHBIX CTABOK M CPOKOB moramieHus kpeauta (ot 5% 10 20% u ot 1 mo 15 ner,
MCTIONB3Ys TaOJIHITy TIOJICTAHOBKH). B 0TBEeTE yKkas3ath pa3Mep miaTexa 3a 4-biil To/1 pH

MPOLEHTHOM cTaBke 12%.

3aoaua 2.
2 -1 3 0 1 5 -1 3 7 1
-3 0 4 1 0 -3 0 4 1 O
Haner  matpuner A=(-1 4 3 -3 1\ uw B={4 8 3 -2 1| Peummurs
3 -1 -1 1 5 3 -1 -1 7 5
4 8 4 3 6 4 8 4 3 6

MaTpUYHOE YpaBHEHUE BX=A.

3aoaua 3. llpenenbHble U3AEPKKU NPEANPUATUS BBIYUCISAIOTCS IO PopMmyiie
MC(q)=95-3¢-0,7¢", e ¢ — 00BbEM TPOU3BOJICTBA, a GUKCHUPOBAHHBIC U3IEPIKKH PABHBI
FC=28. Beruucauth 00111Me U3IEPKKHU MPpU 00BEME MPOU3BOACTBA ¢p=4,1. OTBET AaTh C

TOYHOCTBIO IO ABYX 3HAKOB I10CJIC 3amsToMu.

3aoaua 4.
st maTpun
-8 4 6 -3 4 1 -2 8 -2 7 10 4
-4 9 0 -8 0 O 3 3 11 0 -7 -5
8 7 -1 4 -1 0 -2 2 9 7 3 -10
9 0 -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

yucieHHo pemuTsb (B Excel mnu B R) maTpuuHoe ypaBHEHUE U TPOBEPUTDH PE3yJIbTaT,
BBITIOJTHUB YMHOKEHHE MaTPUI] UCXOTHOW 3aauH:
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AX =B
3aoaua 5. HaiiTn BENIECTBEHHYIO 1 MHUMYIO YaCTH BBIPAKEHUS

(2 + 2i)?
5+ 4i

3aoaua 6. [TpuBectu KBaApaTUUHYIO (HOPMY K KAHOHHUECKOMY BH]LY

f=x?+2y° 4422 +6xy-4xz-8yz

3aoaua 7.

JlaHbI BEKTOPBI:

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

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

p =(1,5,2,4,3,0,-4,-5,1,2,2,1)
BprunciauTh 3Ha4CHUS BBIPAKEHUN :
1. 3d+5b
2. 2(d,b)-p—>5lpl-d
3. @p)-b—(bp)-a—Ipl-p
3aoaua 8. ]Ins n3roToBieHMs ABYX BUAOB NpoAyKUUU A U B ncnons3yrorces tpu

Buaa ceipbs I, II, III. Pecypchl Cbipbsi, HOPMBI €70 pacxoja Ha €AUHUILY MPOIYKUIUH U

noytyyaeMasi IpuObLIb OT €AMHUIIBI POTYKIIMH 3aJIaHbl B TaOIUIIS

Ceipbe Hopwmsl pacxona Pecypcel
A B
I 1 7 50
II 3 5 50
111 5 2 40
[TpuObLIb 40 20

OHp CICIUTD ONTUMAJIbHBIN IJ1aH BBIITYCKAa  IIPOAYKIHHN H3  YCIIOBUA

MaKCHUMU3alln1 HpI/I6BIJII/I.
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Ilpumepnvie meopemuueckue 60npocwl 011 ROO20MOBKU K 3auémy 6 1/2 cemecmpe:

1. Tabmuunbiit mporieccop MS Excel, LibreOffice Calc. Beon ganubix u gpopmyn B
aueriku. PopmaTupoBaHue. /[namna3oHsl siUEeEK.

2. IIpocTeie U CIOKHBIE TPOLIEHTHI.

3. Boluncnenue HauMCICHUH 1O BKJIa/aM U BBITLIAT MO KPEIUTaM, IJIaH MOTalleHUs
KpeauTa.

4. Tunbl ganubiX B R. 3aganue BexkropoB (RStudio).

5. YcnoBHble oneparopsl u oneparopsl nukia B R (RStudio).

6. [IporpamMmmupoBanue nepemeHHbIX. Co3/laHre MOJIb30BaTENbCKUX QYHKIIUM.

7. UucnoBble (yHKIMM M crocoObl ux 3aganusa. CBoiictBa (yHkuuid. ['padux
GbyHKIUH.

8. [Ipenen ynuciaoBoi Mocie10BaTeILHOCTH.

9. llpenen ¢pyHkImu Ha OECKOHEYHOCTH U B Touke. CBOICTBA IIPEIETIOB.

10. IlepBbIil 1 BTOPOI 3aMeUYaTEIbHBIN IPEEIIbI.

11. HenpepsiBHBIE (DYHKIIMH U UX CBOMCTBA. ACUMIITOTHI Ipaduka (yHKIIUH.

12. IlpousBoanas u nuddepenuan GyHKIUN OJHON MEPEeMEHHON. DIACTUUYHOCTD
(GyHKIMH U €€ IPUMEHEHHE.

13. TlpousBoansie u nuddepeHIraibl BHICIINX TOPSIKOB.

14. MoHnoToHHbIe QyHKUMHU. JIOKaTbHBIN SKCTPEMYM (YHKITHH.

15. UccnenoBanue QyHKIIMU HAa MOHOTOHHOCTb U SKCTPEMYMBI.

16. Brimykiisie (BorHyThie) QyHKIMH. Touku neperuda.

17. UccnenoBanue GyHKIMK HA BEIMYKIOCTh U TOUKH Teperuoa.

18. Hauboupiiiee 1 HaMMEHbIIIee 3HAYEHUSI HEMPEPHIBHOW (PYHKIIMHM Ha OTPE3KE.

Ilpumepnvie meopemuueckue 60npocwl 011 ROOZOMOBKU K 3auémy 6 2/3 cemecmpe:
1. Heonpenenennsiit uHTerpan. OCHOBHBIE METOJbI HHTETPUPOBAHUS: 3aMEHA
MEPEMEHHOM, HHTErPUPOBAHUE MO YACTSIM.
2. Onpenenennbiit unterpain. ®opmyna HetoTona - JleliOHuIla 1 ee mpuMeHEHHUe.
3. HecoOcTBeHHBIC HHTETPAHI.
4. Martpuusl. Onepauuu HaJaQ MaTpulamMu. PaHr MaTpuueb!.
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5. OOparHas maTpuua.

6. Onpenenurens MaTpuilbl. CBONCTBA M IPUMEHEHUE ONIPEACTUTEIICH.

7. CucteMbl IMHEHHBIX alreOpandyecKux ypaBHEHUH.

8. Pemenue cuctem JIMHEHHBIX alreOpandeckux ypaBHeHH meTogam Kpamepa,

oOpatHO# MaTpuisl U MeTooM ["aycca.

9. MHOXeCTBO pelIeHH CUCTEMBI TMHEHHBIX alre0panyecKux ypaBHEHUH.

10. OgHOpOAHBIE M HEOJHOPOAHBIE CUCTEMBI.

11. Apudmernueckre BEKTOPHI U JIMHEWHbIE ONIEpalliy HaJl HUMHU.

12. BekTopHoe npocTpancTBO Rn.

13. Jluneiinast 3aBUCUMOCTb (HE3aBUCUMOCTh) CUCTEMbI BEKTOPOB.

14. ba3uc u pa3smMepHOCTb JMHEHHOTO NpocTpaHcTBa. KoopauHaTel BEKTOpA B

JTAaHHOM Oa3uce.

15. CkanspHoe npousBeaeHre BEKTOPOB B Rn. /[IMHBI BEKTOPOB U yTroJ MEXTY
HuMU B Rn.

16. CobcTBEeHHBIE 3HAYEHHS] M1 COOCTBEHHBIE BEKTOPBI KBAJAPATHBIX MATPULL.

17. 3amaun IMHEWHOTrO MPOrPaMMHUPOBAHUS B DKOHOMHUKE: MUHUMHU3ALIHS
pacxoJloB, MaKCUMHU3alMs TOpUOBUIM W Jp.; TpaHCHOpPTHas 3ajada, 3ajada o

HAa3HA4YCHUAX.

8. IlepeyeHb OCHOBHOM M JONMOJTHUTEILHOU Y4eOHOM JIMTEPATYPhl, HEOOXOAUMOM JIsI
OCBOEHUSI JUCIUIJIMHBI

OcHoBHas JquTEpaTypa:

1. 3amanaeB, C.A. Maremartuka Ha s3bike R: yueOonuk / C.A. 3ananaeB; OuHaAHCOBBIN
yHuBepcuteT npu [IpaButensctBe PD, JlemapraMeHT aHain3a NAHHBIX, TPUHATHS
peluieHuit u puHaHCOBBIX TexHoNoruit. — Mocksa: [Ipomereit, 2018. — 324 c. — Tekcr:
HenocpenctBeHHbid. -To ke: URL: Pexum goctyna : ObC: YHuBepcurerckas

oubOnmoTeka oHmanH : https://biblioclub.ru/index.php?page=book&id=494941 (nara

oOpamenusi: 14.04.2022). — TekcT : 2MeKTPOHHBIN.
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2. Marematuka B Excel: yuebnuk 1151 By30B / O.A.barok, JI.B.bep3un, A.B.3omoTaprok
[ np.]; mox pen T. JI. ®omuueBoii. — Mocksa: «IIpomereit», 2019. — 229 c. — Tekcr:

HENOCPEACTBEHHBIN

JlonotHUTEILHAA JTUTEpPaTypa:

3. Metoasl onTUMaNIBHBIX pEIICHUN B dSKOHOMUKEe W (puHaHcax. [IpakTtukym: ydebHOE
nocobue / M.A. Anekcanapona [u nap.]; nox pea. B.M. I'onuapenko, B.1O. Ilonosa. -
Mocksa: Knopyc, 2016. — Teker : HenocpenctseHHbld. — To xe. - 95C BOOK.ru. -
URL: https://www.book.ru/book/919200 (mara oOpamienus: 14.04.2022). - Tekcr:

BJICKTPOHHBIMN.

4. ConomosuukoB A. C. Marematnka B 3koHomuke. Y.2: MareMaTUUeCKUM aHaJIU3:
y4eOHUK Uil CTyI. 3KoHOoMu4Y. cmell. By30B / A.C. ConomoBHukoB, B.A.babaiilies,
A.B.bpaunos, U.I".Illannpa. - Mocksa: ®unance! u ctatuctuka; Muadpa-M, 2003, 2005,
2007, 2011. - 557 c. — Tekcr : HenocpeacTBeHHBI.- To ke .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nata oGparenus:

14.04.2022). - TekcT : 2IEKTPOHHBIN.

5. ConomoBunkoB A. C. Marematuka B »dkoHomuke. Y.1: Jlunelinas anreOpa,
aHAUTHYECKasT TEOMETPUS W JIMHEHHOE MpOoTrpaMMHpOBaHWE: YUYEOHWK ISl CTYII.
skoHomud. cmen. By30B / A.C.ComnomoBuukoB, B.A.babGaiinies, A.B.bpawmnos,
N.I".Illanapa - MockBa: @unaHcel u cratuctuka, MTHOPA-M, 2003, 2005, 2006, 2007,
2011. - 384 c¢— Tekct : HemocpeacTtBeHHnli. - To  xe. -

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

obpamenus: 14.04.2022). - TekcT : 37I€KTPOHHBIMN.

9. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJICKOMMYHUKAIIMOHHOM ceTn «AHTEepHET),
HEO0XOAMMBIX /I OCBOCHMS U CHUIINHBI

e [lopran ®uHancoBoro yHusepcurera npu [Ipasurenscte Poccuiickon Penepanuun

http://org.fa.ru/.

e CaiiT nenaprameHnTa MaTeMatuku. http://www.fa.ru/org/dep/dm/Pages/Home.aspx

e DnektpoHHas oubauorexka @uHancoBoro yanusepcurera (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/

OnexTponHo-6mbMmoTeynas cucrema BOOK.RU http://www.book.ru

DieKTpOHHO-6ubIMoTeHAs cucTeMa « Y HUBepcuTeTcKas oubnnorexa OHJIAH»
http://biblioclub.ru/

DeKTpOHHO-0MOIMOoTeYHas cucTeMa Znanium http://www.znanium.com

DneKTPOHHO-6MbIMoTeuHas cicTeMa u3gatensctBa «FOPAUT» https://urait.ru/

DIEeKTPOHHO-OMOIMOTEYHAS CUCTEMa U3aTenbCeTBa [IpocekT
http://ebs.prospekt.org/books

DIeKTpOHHO-0MOIMOoTEeYHas cucTeMa u3aatenberBa «Jlanpy» https://e.lanbook.com/

OnexTponHas 6ubnnoreka M3narensckoro qoma «I"peOEHHUKOBY
https://grebennikon.ru/

Jlenoras onnaiH-Omomoreka Alpina Digital http://lib.alpinadigital.ru/

Hayunas snekrponnas 6ubnuoreka eLibrary.ru http://elibrary.ru

HanuonanbHas snexkrponHas oubauoteka http://H36.pd/

Pecypcel nH(pOpMaImoHHO-aHATUTHYECKOTO areHTCTBa M0 (DMHAHCOBBIM PBIHKAM
Cbonds.ru https://cbonds.ru/

CITAPK https://spark-interfax.ru/

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

[Taket 6a3 nannapix komnanuu EBSCO Publishing, kpymnHeiiniero arperaropa
HAy4YHBIX PECYPCOB BEAYIIUX M3aTeNbcTB Mupa_http://search.ebscohost.com

DneKkTpOoHHBIC TPOIYKTHI M3naTenbcTBa Elsevier http:// www.sciencedirect.com

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

HNupopmannonHo-ananutudeckas 6a3a nanasix EMIS Global
https://www.emis.com/php/companies/overview/index

PedepaTuBnas 6a3a nanupix o matematrke 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://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
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/

Konnekmus nayunsix sxxypHaioB Oxford University Press
https://academic.oup.com/journals/

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

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

Scopus https://www.scopus.com

DneKTpoHHAs KOJUICKITUS KHUAT U3/laTeabcTBa Springer: Springer eBooks
http://link.springer.com/

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

baza nanHbpIX Hay4HBIX KypHaJIoB u3aareiabcTBa Wiley
https://onlinelibrary.wiley.com/
MaccoBblif OTKpPBITHIN OHTaH-Kypc/crienranu3anus «Microsoft Professional

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

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

MaccoBblif OTKPBITHIN OHJIAMH-Kypc/crienuanu3anus «MamumaHoe o0ydeHue u
agayim3 qaHaeix» / MOTU u Sunexc. —

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

MaccoBblif OTKPBITHIN OHJTaMH-Kypc/crienranu3anus “‘Recommender Systems™/

University of Minnesota — https://www.coursera.org/specializations/recommender-

systems

MaccoBblif OTKPBITHIN OHTaMH-Kypc/crienunanu3anus “‘Machine Learning”/ Stanford

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

[IpodeccrnonanbHbIi pecypc Mo MalIMHHOMY OOYYEHHIO. -

https://stackoverflow.com

[IpodeccuonanbHbIil pecypc N0 MAIIMHHOMY O0y4Y€HHUIO. -

https://stackexchange.com

[Tnardopma 175t cCOpeBHOBaHMI 1O MAITMHHOMY 00yueHuio — www.kaggle.com
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https://oxford.universitypressscholarship.com/
https://academic.oup.com/journals/
https://search.proquest.com/
https://search.proquest.com/
https://www.scopus.com/
http://link.springer.com/
http://apps.webofknowledge.com/
https://onlinelibrary.wiley.com/
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
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https://www.coursera.org/specializations/machine-learning-data-analysis
https://stackoverflow.com/
https://stackexchange.com/
http://www.kaggle.com/

10. MeTtoguveckue ykazanus JJis1 00y4al0IIMXCS 110 0CBOEHUIO TN CIUIIJINHBI

Meroanueckue yka3aHus I 0O0yJaroIuXCcs 0 OCBOSHUIO AUCIIUTUIMHBI (KOMILIEKC
pPEKOMEHAIM H Pa3bsICHEHW, TO3BOJSIONINA CTYJIEHTY ONTHMAaJIbHBIM 00pa3oM
OpPraHM30BaTh MPOIECC M3YyUEHUs] yIeOHOT0 MaTepuaia JWUCIUIUIMHBI) TPeCTaBICHbI Ha
https://org.fa.ru/

11. Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX IIPH OCYLIECTBJICHUHN
o0pa3oBaTe/IbHOI0 Mpouecca Mo JAMCUMILVIMHE, BKJOYasl NepevyeHb Heo0XOAUMOro
NPOrpaMMHOIo0 odecre4eHus 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT JTUIIEH3UOHHOTO TPOTPAMMHOT0 00€CTICUCHMUS:

Windows, Microsoft Office; Excel, LibreOffice Calc

Antusupyc Kaspersky

11.2 CoBpemennsie mpodeccruoHaibHble 0a3bl JaHHBIX W HH(DOpPMALMOHHBIE
CIIPaBOYHbBIE CUCTEMBI:

Nudopmanmonno-npaBosas cucrema «Koncynbrant [Lmocy;

HNupopmanronHo-npaBoBas cuctema «["apant»;

DnexktpoHHas HIMKIonenus: http://ru.wikipedia.org/wiki/Wiki

Cucrema xomriekcHOro packpbitust nunpopmannu «CKPUH» -http://www.skrin.ru

11.3. CeptudunupoBaHHbple MNPOrpaMMHBIE U allllapaTHbIE CPEeJCTBA 3alUThI
nH(pOpMaIUK — HE IPEAYCMOTPEHO

11.4. Microsoft Azure (Cortana Intelligence Suite)
11.5. LensKit (Tpe0yetcs nmoaaepxka Java)
11.6. Python/R

12. Onucanne MaTepuaIbLHO-TEXHU4YECKOH 0a3bl, HE0OXOAUMOM JJIf1 OCYIIECTBICHUSA
00pa30BaTeIbLHOI0 MpoLecca MO AUCIHUIJINHE

I[J'I}I OCBOCHHMA JUCIHIIIMHBI HCO6XOI[I/IMO J000€ BBIUHMCIUTEIIHLHOE CpCaACTBO —
KOMIIBIOTED, CMapT(I)OH WJIN TIJTQHIICT. HpaKTI/I‘{CCKI/IC 3aHATHA OOJDKHBI IMPOBOAUTHCA B

KOMIIBIOTCPHLBIX KJIACCaX YHHUBCPCHUTCTA.
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