OEJAEPAJIBHOE ATEHTCTBO BO3AYIIHOI'O TPAHCIIOPTA
(POCABHUALIUA)

®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJILHOE YUPEXJEHUE BBICIIET'O OBPA3OBAHUS
«CAHKT-IETEPBYPI'CKHUH T'OCYJAPCTBEHHBIA YHUBEPCUTET
TPAXKIAHCKOM ABUAIITUN»

PABOYAS ITPOT'PAMMA TUCIHHUIT/INHBI

MudpoBuzanus ynpabjieH4eCKHX MPOLECCOB
Ha BO3AYLIHOM TPaHCIOpPTe

Hampasnenue noaroroBku
25.04.03 A>ponaBuramnus

HamnpasnenHocts nporpaMmsl (poduib)
YnpasJ/jieHue Ou3HeCc-IPOEKTAMHU HA BO31YLIHOM TPaHCIOpPTe

KBanudukanus BeIyCKHUKA
Maructp

dopma 00ydeHus
3aouynasn

Cankr-IlerepOypr
2022



1 Heau ocBoOeHUs TMCUMILINHBI

[lenb ocBoenust aucuuiinibl «l{udpoBuzanus ynpaBieHYECKUX MPOIECCOB HA
BO3MIYIITHOM TPaHCTIOPTE»: (HOPMHUPOBAHWE KOMIIETCHIIMA IO BOIpocaM IU(POBOI
TpaHChOpMAIK TPAHCTIOPTHOM OTPACIIA, aBTOMATU3UPOBAHHBIX CUCTEM yIIPABJICHUS
Ha BO3/yIIIHOM TPAHCIOPTE MPHU OCYIIECTBICHNUN NaCCAXUPCKUX MEPEBO30K, a TAKXKE
3HAHUW BOIMPOCOB IUIAHUPOBAHUSI U YIpPaBICHUS pabOTOW Ha TpaHCIOPTE U
MPUOOPETEHUE HABBIKOB BEJCHUSI ITEPEBO30YHOM  JOKYMEHTAllUM, KOHTPOJIS
BBITIOJIHEHUS 3aJaHuid M TpadukoB, pacuera TMokazareiaeil padoThl OOBEKTOB
TpaHCIopTa.

3amauyaMy OCBOCHUS TUCIMILIUHBI SBIISIOTCS:

— 3HAKOMCTBO C aBTOMATU3UPOBAHHBIMU CHCTEMaMH, HCIOJIb3YEMbIMU B
TPaHCIIOPTHOM OTpaciiy;

— M3y4YEHHUE OCHOBHBIX HAIPABJICHUM IU(PPOBU3AIUN OTPACIIH,

— ¢opmupoBaHue MUMPOBLIX KOMIETEHIUNA 1Ji1 MOBBIMICHUS 3P(HEKTUBHOCTH
npo¢eCCUOHATILHON JIEATEIbHOCTH;

JNucuumnna «l{udpoBuzanus ynpaBlieHUECKUX MPOIECCOB Ha BO3IYITHOM
TpaHCHOpPTE» OO0EeCHeuYnBaeT MOATOTOBKY OOYy4YarlolIerocss K pEHIeHUI0 3ajad
npO(ECCUOHATIBHON JIEATEIbHOCTH OPTraHU3alMOHHO-YIIPABICHUYECKOT0 W Hay4YHO-
UCCJIEI0BATENLCKOTO THIIA.

2 Mecto aucuumiuabl B ctpykrype OIIOII BO

Juctuminaa «be30macHOCTh MOJIETOBY MPEICTABISICT COO0M UCITUILINHY, OT-
Hocsytocs K bioky 1 nmukna nuciumiud OITOIT BO no HanpaBieHHIO MOATOTOBKU
25.04.03 «AsponaBuraius», npoduis «YpasieHue OU3HeC-MpOeKTaMUu Ha BO3IYIII-
HOM TPaHCIIOPTEM.

Huctunnmna «[{udpoBuzamnus ympaBieHUECKHX MPOILECCOB Ha BO3YIIHOM
TpaHCIOpTe» Oa3upyercss Ha pe3yJibTarax OOy4YeHHs, MOJTYUYEHHBIX MPU W3YyUCHUU
JUCHMIUIMH: «MeTobl Hay4YHBIX HCCIEN0BaHMI), «MeToa0Iorus MOATOTOBKU U
HAIMCaHUs BBIMYCKHOM KBaJIM(UKALMOHHON paboThl», «be3omacHOCTh MOJIETOBY,
«PBIHOK aBHAITMOHHBIX MTEPEBO30K.

Hucuumnaa «udpoBusamus ynpaBieHYECKUX MPOILIECCOB Ha BO3YIIHOM
TPAHCIIOPTE» SIBJISICTCSA o0ecrieunBaroIe IS JTUCLUIIINH. «HayuHo-
uccienoBarenbckass — pabora  (MoOJydeHHUE  MEPBUYHBIX  HABBIKOB ~ HAY4YHO-
HCCJIEIOBATENLCKOW padOThI)», ISl TMOATOTOBKUA K MPOIEAYPE 3aIIUThl M 3aIUTHI
BBITTYCKHOM KBAJIM(DUKAITMOHHOMU PAOOTHI.

JucuuminHa u3y4aeTcs BO 2 ceMecTpe.

3 Komnerennuu oOyuamwinerocs, (popmMupyemMbie B pe3yjabTaTe OCBOECHUSI
TUCHUNITTHHBI

[Ipomiecc ocBoenust nucturunHbl «[{udpoBuzarus yrnpaBieHYECKUX MPOIIECCOB
Ha BO3AYIIHOM TPAHCIIOPTE» HaIMpaBieH Ha (QOPMHUpPOBAHUE CIICIYIONTUX
komnerenui: YK-1; OIIK-10; OIIK-11.



Kon xomnerentmn/ PesynbraT 00yueHus: HAUMEHOBaHUE KOMIETEHIIUH, HHANKATOPA

UHMKaTOpa KOMIETEHINH
CriocobeH OCyIIecTBIATh KPUTUYECKHI aHAJIM3 MPOOJIEMHBIX CHUTYaIlHi
VK-1 Ha OCHOBE CHCTEMHOIO IOJXO/a, BbIpAaOaThIBATh CTPATETUIO JIEHCTBUH
(YK-1)
Wk U/ly_, DopMyIupyeT M aHanuM3upyeT HpOONEMHYIO CHTYallHI0 Kak
Ayk-1 LEJIOCTHYIO CUCTEMY

CriocoO€H K BBIIBJICHUIO U AHaJIn3y OITACHOCTEH B yYIpo3, BO3BHUKAIOIIUX B

OIIK-10 mpoIriecce pa3BUTUsI COBpeMeHHoro nHpopmarmonHoro oodmecrsa (OITK-
10)

) WU30k_10 JEeMOHCTpHpPYET CHOCOOHOCTH K BHIBICHHIO M aHAIU3Y

N /1onk-10 OMACHOCTEW H yIrpo3 Ha NpHUMEpPe KOHKPETHBIX IPOU3BOJICTBEHHBIX

CHTyaHHﬁ, OTHOCAIHNXCSA K HpO(l)CCCHOH&J'IBHOfI JCATCIIBHOCTH.

CriocoOeH OpraHm30BBIBATE W 00ECIEYHBATH COOJIFOJICHUE OCHOBHBIX
OIIK-11 TpeOoBaHuil MH(POPMAIIMOHHON O€30MacHOCTH, B TOM 4YHUCIE 3allUuTy
oxpansieMoii 3akoHoM TaiiHbl (OITK-11)

WU/l3 k-1, TTOHMMAeT 3HAYMMOCTb U TOTOB HECTH OTBETCTBEHHOCTH I1O
U k11 COOJTIOZICHUIO OCHOBHBIX TpeOOBaHUH MH()OPMAIMOHHON 0€301IaCHOCTH B
nporiecce MPUHATHS U pealu3alliy PEIICHU Ha BO3yIITHOM TPAHCIIOPTE.

Ull3nk—11 OuenuBaer >GQeKTUBHOCTL METOAOB M MEPONPHATUH T10
U3 nk-11 OpraHu3aIu u obecreueHno cOOJTI0IeHU ST TpeOoBaHUI
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

[imanupyemsble pe3ysIbTaThl U3y4YeHUsT TUCUUTUINHBI:

3HaTk:

— HampaBJIeHHs MU(PPOBU3AIMN TPAHCTIOPTHOM OTPACIIH;

— OCHOBHBIE YTPO3bl HH()OPMAITMOHHON O€30MaCHOCTH B aBTOMATU3HPOBAHHBIX
cucteMax o0paboTku HH(POPMAIIUHU U YTIPABICHUS;

— OCHOBHBIE METOJbl aHadu3a JAHHBIX MJIs peHieHus NpodeccHoHaTbHBIX
3ajad.

YMeTs:

— TPUMEHATh CHCTEMHBIA TOIXOJ MPU HMCIOJIB30BAHMM METOJOB U CPEACTB
(G pOBU3AIMH YIIPABICHYCCKUX MPOIECCOB;

— (GOpMyIUpPOBATh U aHATM3UPOBATH MPOOJIEMHYIO CUTYAIIHIO KaK IEJIOCTHYIO
CUCTEMY,

— pa3pabarbiBaTh BapHaHTBhl PEIICHUS NPOOJEMHONW CHUTyallMM Ha OCHOBE
KPUTHUYECKOTO aHau3a, (GOPMUPOBATH CTPATETHIO JCHCTBUN;

— BBISBISITh U QaHAIM3UPOBATH OMACHOCTH M YIPO3bl HA MPUMEpPE KOHKPETHBIX
MIPOU3BOICTBEHHBIX CUTYAIlMi, OTHOCSIINXCS K MPO(heCCUOHATBHON IEeATeIbHOCTH,

— HECTHM OTBETCTBEHHOCTh 10 COOJIIOCHUIO OCHOBHBIX TpeOOBaHUI
nH(}OpMaAIMOHHOM 0€30MMaCHOCTH B TIPOIIECCe MPUHATUS M PeasU3aIlii PEIICHUA Ha
BO3JIYIITHOM TPaHCIIOPTE;

— omeHuBaTh 3(PPEKTUBHOCTP METOJAOB W MEPOINPHUATHH 1O OpraHU3AIHNH U
obecrnieyeHut0 coOr0IeHHs TpeOboBaHUH H(POPMAIIMOHHOM 0€30MaCHOCTH.

Branern:



— MerogamMu oOpaOOTKM W aHanu3a MH(OpMalMM B COOTBETCTBUU C
MTOCTaBJICHHBIMH 331a4aMH;

— HAaBBIKAMHM HCIIOJIb30BaHUS IUQPPOBBIX TEXHOJOTMH HA BO3AYLIHOM
TPaHCIIOPTE;

— HaBbIKaMH paOOThI C UHCTPYMEHTAIBHBIMU CPEJICTBAMM, IPEIHa3HAUCHHBIMU
U1t 00paOOTKHA SKOHOMUYECKUX JAHHBIX B COOTBETCTBUH C IMIOCTABJIEHHOM 3aa4ueil.

4 O0beM AUCHUIIMHBI U BUJbI Y4eOHOH padoThI

OO6mast TpyJAO0EMKOCTb JUCIUILIMHBI COCTaBisgeT 3 3adeTHbie eauHuib, 108
aKaJIeMHUYECKUX YaCoB.

HanmeHnoBanue Beero Cemectp

4acoB 2

OO01ast TpPy10eMKOCTh JUCIHUILINHBI 108 108

KonTakTHas pabora: 45 4.5
JICKIIUH 2 2
MPAKTUUYECKUE 3aHITUS 2 2
CEeMHMHAPBI — —
nabopaTopHbIe pabOThI — —
KypCOBO# ITPOEKT (paboTa) — —

CamocTosiTenpbHas padoTa CTYICHTA 100 100
[IpoMexxyTOUHAas aTTECTALHNS: 4 4

KOHTaKTHas paboTa 0,5 0,5

caMOCTOsITeJIbHAs paboTa 1o MOATOTOBKE K 35 35
3a4€Ty C OLEHKOU ’ ’

5 Coaep:xanne JUCHUILTAHBI

5.1 CooTHecenust Tem (pa3iesioB) [AUCHUIUVIMHBI M (OPMHUpPYEMBbIX
KOMIIeTeH LU
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Tema 1. HudpoBuzamus u nudposas
TpaHc(opMalus Kak MHOTOaCIIEKTHOE 11 + |+ | +
SBJICHHE HA HAllUOHAIBHOM U

JL 113, | YO, PC,
CPC T




Kommerenim
u

Temsl (pa3aessl) TUCIUILUTUHBI

KoanuecTBo
4acoB
TEXHOJIOTUU
OLEeHOYHBIE
CpeAcTBa

YK-1
OIIK-10
OIIK-11

OO6pa3zoBaTeibHbIC

MEXIYHapOIHOM YpOBHE

Tema 2. YpaBieHrue Ha OCHOBE J, 113, | YO, PC,

10 |+ |+ | +

JAHHBIX CPC T
J, 113, | VO, PC,
Tewma 3. [IpencraBnenne qaHHBIX 21 + | + | + g .

Tema 4. TeopeTdeckrue OCHOBBI 11 P R JLII3, | YO, PC,
00pabOTKH JTaHHBIX CPC T

Tema 5. UHCTpyMEHTaIBHBIE CPEACTBA JLII3, | YO, PC,

15 |+ | + | +

JUIs cOopa U aHallM3a JaHHBIX CPC T
JLII3, | VYO, PC,

Tema 6. [IpenoOpaboTKa JaHHBIX 15 + |+ | + CPC T
JLII3, | VYO, PC,

Tema 7. MeToanl aHajIM3a JaHHBIX 21 + |+ | + CPC T

Htoro 3a 2 cemectp 104

[TpomexxyTouHasi aTTecTalus 4

HUtoro no nucuumninie 108

Coxpamenusi: JI — neknus, 113 — npaktudeckoe 3anstue, BK — BxogHO# KOHTPOJIb,
CPC — camocrosiTenbHas padota cryaeHTa, /| — noknan, YO — ycrHsiit onpoc, PC —
pellleHuEe CUTYaIlMOHHBIX 3a7a4, T — TECThI.

5.2 Tembl (pa3aesbl) TUCHUNIMHBI U BHAbI 3aHSITHI

HanmenoBanue Temsl (paszzaena) 1/ m! c |l crcl xp Bcero
JTUCIUTLTAHBI 4acoB

CEeMeCTp

Tema 1. Hudpouzarmus u
udpoBas TpanchopMaIus Kak
MHOT'0aCIIEKTHOE SIBJIEHUE Ha 1 10 11
HAIMOHAIHHOM U
MEXIYHAPOJIHOM YPOBHE

Tema 2. YrpaBneHue Ha OCHOBE
JAHHBIX

10 10

Tema 3. IlpeacraBieHne TaHHBIX 1 20 21

Tema 4. Teopernueckue ocHOBbl | 1 10 11




HaunmenoBanue temsl (pazzaena) 1 lm!| c | ap | cpe!| kp Bcero
JICHUTUIAHBI 4acoB

00pabOTKH JTAHHBIX

Tema 5. UHCTpyMEHTaNbHbBIE

Cpe/acTBa JyIs cOopa 1 aHallu3a 15 15
JTAHHBIX

Tema 6. [IpenoOpaboTKa TaHHBIX 15 15
Tema 7. Metonanl aHaamsa 1 20 21
JTAHHBIX

Hroro 3a 2 cemectp 2 2 — — | 100 — 104
IIpomesxyTouHas aTTecTauus 4
HUroro o nucrmruinae 108

Cokpamenusi: JI — nexkuuu, 113 — npaktudeckue 3anstusi, C — cemunapsl, JIP —
naboparopubie padbotel, CPC — camocrositenbHas pabora crynenta, KP — kypcoBas
paborTa.

5.3 Conep:xkanue TUCHUNIUHBI

Tema 1. HudpoBusaums u uudpoBas TpanchopManus  Kak
MHOI'0ACIIEKTHOE SIBJICHHE HA HAUMOHAJBLHOM U MEKAYHAPOAHOM YPOBHE

[TonsiTue 1MppoBOil SKOHOMUKH. J[BMXKyLIME CHIIbI, 3Tambl, HHCTPYMEHTHI U
MeToabsl 1udpoBol Tpancpopmaruu obmiectBa. [ludpoBbie nBOVHMKHA. MeTObI
monenupoBanus. lludpposbie kommereHuuu. ['ocynapcTBeHHas TMOJNUTHKA IO
nepexony K nudponoii skoHomuke. [logaepxka NpuHIATHS yIPaBIEHYECKUX PEIICHHM.
NudopmarnmonHo-ananutudyeckue otdetsl. [{udposeie cepBuckl. bonbiime naHHbIe
(Big Data, BD). Mupossie TeHaeHIuH pa3Butus Texnosoruii BD. Ilenun u MeTosp
WHTEJUIEKTyallbHOTO aHanm3a jAaHHeix (Data Mining, DM). OG63op MeTon0B
marnuHHOTO 00yuenus (Machine Learning, ML).

Tema 2. YnpaBiieHue Ha OCHOBE IaHHBIX

[upposoe npennpusitue. Mudpactpykrypa undposoro npeanpusarus. Keice
nu(ppoBU3ALMK NPEANPUITHI. YTIpaBiIeHUE MOAPA3ACICHUSIMHU C HCIOJIb30BAHUEM
nu(ppoBbIX TexHOJOTUU. TpebGoBaHus, NpPeabABISEMbIE AaBUHANIEPEBO3YMKAMU K
nH(OpPMAIMOHHBIM TeXHOJIOTUSIM. [loficucTeMsl «YipaBiieHue NepeBO3KaMuy; « Y4eT
BBIPYUKHN»; « YTIPABICHUE TOXOAaMN»; «YIIPaBICHNUE OTIIPAaBKAMM.

Tema 3. IIpeacraBjieHue JaHHBIX

A3k pasmetkn HTML. Wiki-pasmerka. Markdown. SI3eik pasmetku XML.
ABTomaTu3upoBanHblii mapcunar Web-caiito. Pensinronnsie Mogeny gJaHHBIX. SI3BIK
SQL. Hepensmmonnasie CYB/I. OTKpBITEIC HCTOYHUKHN JAHHBIX JIJIS aHAJIN3a.

Tema 4. Teoperuueckue 0CHOBbI 00Pa0OTKH JAHHBIX
OCHOBHBIE CBEICHUS U3 TEOPUU BEPOSATHOCTEW, MAaTEMaTUYECKOW CTATUCTHUKH,
JUHENHOH ayreOpbl, TEOPUU CUTHAJIOB U CUCTEM.



Tema 5. UHCcTpyMeHTaAJIbHBIE CPEACTBA AJIs1 cO0PA M AaHAJIN3A JAHHBIX

OnexTpoHHble TaOmuibl. CHCTEMBl KOMIBIOTEPHOH MAaTEeMAaTHKH OOIIETo
HazHadeHus. fI3pIku mporpamMMupoBanus. Crenuaan3upoBaHHbIE OHMOIMOTEKH IS
DM u ML. ABTomMaTu3upoBaHHbIE CUCTEMBI 00pabOTKH MH(OPMALIUY U YTIPABICHUS
Ha TpaHcrnopte. O030p NPOrpaMMHOIO U ANMapaTHOTO 00eCIeYeHUsI.

Tema 6. [IpenoopadoTka 1aHHBIX

M cTOYHMKM SKOHOMHMYECKHUX JaHHBIX. [IpelncraBieHue CTaTUCTHYECKOU
uHpopmarmu. O0o0IIaroNe CTATUCTUYECKHUE TToKa3aTeId. MeToasl mpeno0paboTku
naHHbix. M3Biaedyenue npusHakoB (Feature Extraction). IlpeoOpa3oBanus npu3HakoB
(Feature transformations): KOAMpOBaHHE HEYMCIOBBIX JaHHBIX, HOPMHUpPOBKA U
KaauOpOBKa, 3amojiHeHHe mpoiyckoB. Breioop mnpusnakoB (Feature selection):
CTATUCTUYECKHUE TTOAXO0/IbI, BU3YaJIU3aIHs, OTOOP C UCIIOJIB30BaHUEM MO/ICIICH.

Tema 7. MeToabl aHAJIN3a JAHHBIX

Metobl 1 HHCTPYMEHTBI aHAIM3a JaHHBIX. BUABI 3a/1a4 B aHAM3€ JaHHBIX.
WNHTennekTyalbHbId aHAIN3 JaHHBIX. METO Ibl MAallIMHHOTO O0y4YeHUs U
HMCKYCCTBEHHOTO MHTEJLJICKTA.

5.4 IlpakTNyecKue 3aHATHUS

Howmep
TEMBI Tpyno-
TeMarnka NpakKTUYECKUX 3aHATHN €MKOCTb
ACTIHILT (dacwl)
WHBI
3 ITpeacTaBieHue TaHHBIX 1
7 Mertonbl aHanu3a JTaHHBIX 1
Hroro o nucrmruinae 2
5.5 JIaGopaToOpHbIi NPAKTUKYM
JlaGopaTopHBIi MPAKTUKYM yU4eOHBIM TUIAHOM HE TIPETyCMOTPEH.
5.6 CamocTosiTe/ibHasi padoTa
Howmep
TEMBI Tpyno-
Bunbl camocTosaTensHO# paboTh €MKOCTb
JTUCITUTLIIN (aach)
HBI
1 [ToBTOpEHUE MaTEpHUAIIOB JICKITUH. 10
W3ydenne TeopeTudeckoro Marepuana [1-3, 4].
2 [ToBTOpEHNE MAaTEPHATIOB JICKIIUH. 10
N3yuenue Teopernyeckoro Mmarepuana [1-3, 5, 10-13].




o u Tpyzo-
Buapl camocToaTensHO#M paboThI E€MKOCTh
JTUCITUTLIIN (qace)
HBI
3 [ToBTOpEHME MaTEpHATIOB JICKITUH. 20
M3yuenue Teopernyeckoro Marepuaia [1-3].
4 [ToBTOpEHNE MAaTEPHATIOB JICKIIHUH. 10
M3yueHue TeopeTnyeckoro Marepuania [1-6].
5 [ToBTOpEHHE MaTEpHAIIOB JICKITUH. 15
W3ydenne TeopeTuieckoro Marepuana [1-6].
6 [ToBTOpEHHE MaTEpPHAIIOB JICKITUH. 15
M3ydenne TeopeTuieckoro Mmarepuana [1-6].
7 [ToBTOpEHNE MaTEPHATIOB JICKIIUH. 20
W3ydenne TeopeTuieckoro Mmarepuana [1-6, 8-10, 12].
HNToro mo nuCHUILIINHE 100
5.7 KypcoBblie padoThI

KypcoBsie paboThl y4eOHBIM IIJIAHOM HE MPEyCMOTPEHBI.

6 YueOoHO-MeTOoqUYecKOe U MHPOPMAIMOHHOE 00ecTiedeHne TUCIMIIINHBI

a) OCHOBHAS JIMTepaTypa:

1. Kpemep, H. lII. IxoHoMeTpuka: yueOHUK U NpakTUKyM Juis By30B / H. 1.
Kpewmep, b. A. [lytko ; mox penakiueit H. I. Kpemepa. — 4-e u3a., ucnp. u gom. —
Mocksa : U3natensctBo FOpaiit, 2022. — 308 ¢. — (Bsiciiee o6pazoBanue). — ISBN
978-5-534-08710-9. — Tekcr : anexTponnsiit // O6pazoBaTenbHas maatdopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/488678 (marta obparmenus: 05.05.2022).

2. AunekceeB, /. C. TexHOJOrHM HHTE/JIEKTYAJbHOTO AHAIW3a JAHHBIX:
yueonuk 11 By30B / [[. C. Anekcees, O. B. lllekounxun. — CI16: Jlanp, 2022. — 176
c. — ISBN 978-5-8114-8299-3. — Texkcr : anexTpoHHbI# // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/187559 (mara
obparienus: 05.05.2022). — PesxuM gocTyna: st aBTOPHU3. MOJIb30BaTENICH.

3. Kyspmun, B. . Mertoasl aHaau3a gaHHbIX: yueOHoe mocobue / B. W.
Ky3pmun, A. @. ['anzaoB. — 2-¢ uzn., nepepad. u qon. — M.: PTY MUP3A, 2020. —
155 ¢.— Tekcr : anexTpoHHbIl // JlaHb: 2MEKTPOHHO-OMOIMOTEYHAST CHUCTEMa. —
URL: https://e.lanbook.com/book/171433 (nara obpamienus: 05.05.2022). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOJIH30BaTEICH.

0) TONOIHUTEIbHAS JTUTEpaTypa:

4. Kpemep, H. III. MartemaTnka AJsi 3KOHOMHCTOB: OT ApU(PMETUKHU 10
IKOHOMETPHUKHU. Y4eOHO-CcIpaBouHOE TTocodue : yueonuk s By30B / H. 111, Kpemep,
b. A. Ilytko, 1. M. Tpumun ; nox obmeit penakmueit H. I11. Kpemepa. — 5-e usn.,
ucrp. u gomn. — M.: MsmarensctBo FOpaiir, 2022. — 760 c. — (Brbiciee



oopazoBanue). — ISBN 978-5-534-14218-1. — Tekct : 53IEKTPOHHBIN //
OopasoBarenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488582
(mara o6parmienus: 05.05.2022).

5. CraTucTtuka: yueOHUK 1Jisl BY30B / 1o penakiuei M. Y. EnuceeBoit. — 3-
e u31., nepepad. u pon. — M.: U3parensctBo FOpaiit, 2022. — 361 c. — (Briciiee
obpazoanue). — ISBN 978-5-534-04082-1. — Tekct : 2JIEKTPOHHBIM //
OopasoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488653
(mara o6parmienus: 05.05.2022).

6. Crarucruka. IIpakTmkym: ydyeOHOe mocoOue Uil aKaJIeMUYeCKOro
0akanaspuata / V. Y. Enuceesa [u ap.] ; moa penakmueit M. Y. EnnceeBoii. — MockBa
: U3natensctBo FOpaiitT, 2019. — 514 ¢. — (bakanaBp. AkajgeMu4eckuit Kypc). —
ISBN 978-5-9916-3688-9. — Tekcrt : anexTponnsiit / Ob6pazoBaTenbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/425262 (nara obpamenus: 05.05.2022).

7. Hemumona, O. A. JKkoHOMeTPHUKA: YUeOHUK U MPAKTUKYM JiJis BY30B / O. A.
Hemunosa, JI. 1. ManaxoB. — M.: U3gatensctBo Opaiit, 2022. — 334 ¢. — (Bbiciee
obopaszoBanmne). — ISBN 978-5-534-00625-4. — Tekct: dneKTpoHHBIA //
Oo0pazoBatenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/489325
(mara obpamenus: 05.05.2022).

8. Amnrtoxonoma, M. B. MeToabl NPOrHO3HPOBAHUS COLHUAJIBHO-
IKOHOMHUYECKHX NMPoIeccoB: yucOHoe mocodue s By30B / M. B. AnToxoHOBa. — 2-
e u3l., ucnp. u gon. — M.: M3gatensctBo IOpaiit, 2022. — 213 ¢. — (Bricmiee
obopaszoBanne). — ISBN 978-5-534-04096-8. — Tekct : 2JIEKTpOHHBIN //
Oo0pa3zoBatenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492661
(mata oopamenus: 05.05.2022).

9. T'y6enko, A.B. DxoHomuka Bo3aymHoro Tpancnopra [Teker]|: YueOHuk
1151 By30B. Jlommymr. YMO /A. B. I'y6enko, M. FO. Cmypos, . C. Yepkamun. — CII6.:
[Tutep, 2009. — 288 c. KonuyecTBo 3x3eMILIsipoB 342.

B) MEpeUYeHb PECYpPCOB UH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOMN CETH
«HTepHeT:

10. Coursera: Cnenuaau3anus «MammnHHoe o0ydeHne U aHAJIU3 TaHHBIX»
[DnexTpoHHBI pecypc]. — Pexum noctyna:
https://ru.coursera.org/specializations/machine-learning-data-analysis , cBo0oxHbIH
(mata obpamenus: 05.05.2022).

11. BenomcTBeHHas nporpamma 1udpoBoit Tpanchopmarn OenepaibHOro
areHTCTBA BO3AYIIHOTO TpaHcmopTa. Pexum nocryna: https://favt.gov.ru/dejatelnost-
vedomstvenaya-programma-cifr-trans/, ceo6oaustii (1ara oopamienus 05.05.2022).

12. ®epepanbHas ciay:xk0a rocyaapcTBeHHOl craTtucTuku. OduuuanbHbIA
cailt ®enepanbHas ciyx0a TOCyJapCTBEHHOW CTAaTUCTUKH. — Pexum noctyma:
http://www.gks.ru/, ceoboanslii (1ata oopamenus 05.05.2022).

13. MunucrepcTBo punancoB PD [DneKkTpoHHBIN pecypc|opuiinanbHbIi calT
Munucrepctsa ¢unancoB P®D. - Pexum gocryma: http://www.minfin.ru/ru/,
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cBoOOMHBIN (naTa oopamenus 05.05.2022)

14. TIlpaBuTENHLCTBO P® [DnextponHblii pecypc] oduUUMATBHBIN callT
[TpaButensctBa PO. - Peskum noctyma: http://www.government.ru/, cBodoaHbIi (gaTa
obpamenus 05.05.2022).

15. BoponnoB K.B. MamiunHoe o0yudenue. Illkona AHanmuza JaHHBIX.
HammonanbHblii  OTKpBITHIM  YyHUBepcuTeT WHTynt, 2015. — Pexum gocrtymna:
https://www.intuit.ru/studies/courses/13844/1241/info, cBoGoaHbIi (1aTa oOpamieHus
05.05.2022).

16. bubimorexka CIIOI'Y I'A [DnektponHsiii pecypc]. — Pexxum nocryma:
http://spbguga.ru/objects/e-library/, ceoboansiii (naTa ooparenus 05.05.2022).

') IporpaMMHOE oOecrieueHre (JTUIEH3UOHHOE), 0a3bl IaHHBIX,
HH(POPMAITMOHHO-CIPABOYHBIC U OMCKOBBIEC CUCTEMBI:

17. Koncyabrant Ilmoc[OnekTpoHHBI  pecypc]: opuUUMAIBHBIA  CalT
komnanun Koncymerant Ilmoc. — Pexxum nmoctyma: http://www.consultant.ru/,
cBoOOHBIH (naTa oopamienus 05.05.2022).

18. I'apanT [DaeKTpOHHBINA pecypc| opUIIMANBHBINA CalT KOMIaHuu [ apasr. -
Pexxum  nmoctyma:http://www.aero.garant.ru, cBoOOIHBI# (mata oOpameHus
05.05.2022)

7 MaTepuajIbHO-TeXHHYECKOe ofecrevyeHne TUCIUIINHBI

HaunmenoBanue OcHaneHHOCTh
Ilepeuens
ClI€uaJIbHBIX ClricluaJIbHbBIX
. . JIMUEH3UOHHOTO
IIOMCEIICHUHN U INIOMCIICHUHU U
. . MIPOTPaMMHOTO
INOMCEHICHUHN OJIA INOMCUICHUHN OJIA
. . obecrieueHus
CaMOCTOSITEJIbHOM paboThl | CAMOCTOSITEIbHON paOOThI
[TpoexTopCasio(model WindowsXPProfessional
Aynuropus s
DOBEICHIS YT-141) — 1 mr. 082 RAMEC-VS
POBEA . [TpoextopAcer Kaspersky Anti-virus
MPAKTUYCCKUX 3aHATUH No
(modelX1261P) — 1 mir. TpeHupoBOYHBIETEPMUHA
526 :
HoyTtoyxkHp a1 Amadeus Selling
«Aynuropus - .
AR TOMATIAHDOBAHHLIX PavilionEntertainment — 1 | Platform Connect
P mr. (norosop LED5498) — 12
CUCTEM OpOHUPOBAHHUS U
MPOJIAK aBUAIITMOHHBIX Hposorras Ht
poa ! mbiibLogitechM100 — 1
YCIyT» e

JlekimonHnas aynuropust | [IpoexktopCasio  (model | WindowsXPProfessional

Ne 535 YT-141) — 1 mi. 082 RAMEC-VS
«JlaGoparopus DOnekrponHas gocka 3M — | Microsoft Windows
AaBTOMATH3UPOBAHHOTO | | mIT. Office Professional 2003

oOy4eHHs Hoyt6ykx Hp630 — lmir. Kaspersky Anti-virus
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HaumenoBaunue OCHAIIEHHOCTD

Ilepeuens
CIEIUATBHBIX CHEIUATBHBIX
N . JINLEH3UOHHOTO
IIOMEIIEHUN U MOMENIEHUNA U
. . MIPOTPaMMHOTO
IIOMEIICHUN TS OMEIIEHUN IS
obOecrneyeHus

CaMOCTOSTEIILHON pabOThI | CAMOCTOSITEIHHOU PabOTHI
Komnwrorep RamecStorm
— 13 .
[TpoBoaHasmbIbGENIUS
NetScroll 100 V2 Black-
GreyUSB — 13 .
Monutop LG FLATRON
L170S — 13 .
KomorkunGeniusSP-S120
— 13 mir.
KnasuatypaGeniusK627 —
13 .
[TpoekTopCasio
Jlekumonnas ayautopust | (modelYT-141) — 1 mr.
Ne 539 OnextpoHHas gocka 3M —
| .

8 Obpa3oBaTre/ibHbIEe 1 HH(POPMALMOHHBIE TEXHOJIOTUH

B pamkax m3ydeHus QUCHMIUIMHBI TPEANONAracTCs UCI0JIb30BaTh CIEAYIOIINE
o0OpazoBaTeIbHbIE TEXHOJIOTHH.

BxonHOl KOHTpOJIL MPOBOAMUTCA TMPENOJIABATENIEM B Hadale H3YUYEHUS
JUCHMIUIMHBL C  LEJbI0 KOPPEKIMU Mpoliecca YCBOCHUS  OOYUYarOIIUMUCS
JTUTAKTUYECKUX €UHUIL PYU U3YUYEHUHN 0A30BbIX JUCIUIUINH.

Jlek1usi cocTaBisieT OCHOBY TEOPETUUYECKOTO O0YUEeHUS B paMKaxX JUCIUTIIIUHBI U
HalpaBJICHA Ha CUCTEMATHU3WPOBAHHOE W3JIOKEHHE HAKOIUJICHHBIX M aKTyaJlbHBIX
Hay4YHbIX 3HaHUU. JIeKuus npegHa3HaueHa JJisl paCKPBITUSL COCTOSIHUSL U MEPCIIEKTUB
pa3BUTHS SKOHOMHYECKHX 3HAHUW B COBPEMEHHBIX ycioBusx. Ha nexuuu
KOHIIGHTPUPYETCS BHHMaHHE OOYydYaroIMXCs Ha HauWOoJiee CIOKHBIX W Y3JIOBBIX
BOIIPOCaX, CTUMYJIMPYETCS UX aKTUBHAS TO3HABATEIbHAS JI€ATEIIbHOCTD.

Benymmm MeTomoM B JIGKIIMU  BBICTYINIA€T YCTHOE M3JIOKEHHE YYEOHOTO
Marepuasna, KOTOPbIM COIMPOBOXKIAECTCS OAHOBPEMEHHOW JEMOHCTpALMEN CIAWJIOB,
npu  HEOOXOAUMOCTH TPUBJIEKAIOTCS OTKpBIThIE MHTEpHET-pecypchl, a TaKxke
JIEMOHCTPAllMOHHBIE W HAIJISIAHO-WUJUIIOCTPALMOHHBIE MaTepUalibl M MPAKTUYECKUE
MIPUMEPHI.

[{es1b TPaKTUYECKUX 3aHATUN — 3aKPENIUTh TEOPETUUECKUE 3HAHUS, TIOJTYYEHHbBIE
oOyyaromMMHUCd Ha JEKIUAX W B pPe3yJbTaTe CaMOCTOSTEIbHOIO HW3YUYEHUS
COOTBETCTBYIOIIMX TEM, a TaK)Ke MPUOOPECTH HaydajbHbIC NMPAKTUUYECKHUE HABBIKH.
PaccmaTtpuBaemble B paMKax MPAaKTHYECKOTO 3aHATHUS 33/1a4M, CUTyalluu, IPUMEPHI U
mpo0IeMbl UMEIOT TPO(ECCHOHATBFHYIO HAMPABJICHHOCTh W COJIEPXKAT DJIEMEHTHI,



HeoOxoaumble i1 (OpPMHUpPOBaHMSI KOMIIETEHUMH B paMKax IOJATOTOBKH
oOyuatomuxcs. [IpakTnyeckue 3aHATHA NPEAyCMaTPUBAIOT yUyacTHe 00ydaromuXcs B
BBIMIOJTHEHUH  OTHENBHBIX ~ DJIEMEHTOB  paboT, CBA3aHHBIX C  Oy;ayien
npo¢eCCUOHATIBHOMN 1EATENbHOCTHIO.

[IpakTrueckre 3aHATHS N0 JUCUUIUIMHE SBISIIOTCS  COCTABIISIIOLIUMU
MPAKTHYECKON MOJTOTOBKU 00YYarOIIMXCs, TaK KaK MPeaycMaTpUBaIOT UX y4acTUE B
BBIIIOJIHEHUH  OTIEIBHBIX  DJIIEMEHTOB  pabOT, CBSI3aHHBIX €  Oyaymen
1po(heCcCUOHATIBHON e TENBHOCTBIO.

CamocTosiTenbHas paboTa 00y4aroUMXCs SBISIETCS COCTAaBHOW YacThIO0 Y4eOHOM
paboTel. Ee OCHOBHOM LieNbIO sBIIAETCS (POPMUPOBAHUE HABBIKA CAMOCTOSATEIBHOTO
OpUOOpEeTEeHUs] 3HAaHUUW [0 HEKOTOPBIM BOIpPOCAaM TEOPETHUECKOIo  Kypca,
3aKpeIVIeHHEe U YIayOJeHHe IOJIy4eHHbIX 3HAHMW, CaMOCTOsITENIbHAs padoTa co
CIPABOYHUKAMU, IEPUOANYECKUMU U3IaHUAMU U HAYYHO-TIOIYJIIPHOM JINTEPATypOH.

CamocrosiTenbHas padoTa BKIIOYAET BBITOJHEHHE YYEOHBIX 3aJaHUM, B TOM
YHUCJI€ U UHIUBHUIyaIbHBIX.

9q)OHIl OIICHOYHBIX CpPE€ACTB JId MNPOBCIACHHUSA TCEKYHICI0 KOHTPOJA
yCnneBaeMoCTu H HpOMe)I(yTO‘IHOﬁ arrecramgmum 110 HUTOoraM oOCBOCHHA
ANCIHUIIJINHBI

VYpoBeHb U KaYECTBO 3HAHUI 00YyYaIOIIMXCs OLIEHUBAIOTCS 0 pe3yJIbTaTaM
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOYHOU aTTECTAL[UU 110 UTOTAM
OCBOECHUS TUCLMUIUIMHBI.

OneHoYHbIE CpPeICTBA BKIIIOYAOT: PELIEHUE CUTYAMOHHBIX 33/1a4, NICbMEHHYIO
ayJIUTOPHYIO paboTy, 3aJJaHus, BbIIaBa€MbI€ HA CAMOCTOSITENIbHYIO paboTy 1O TeMaM
JUCHMIUIMHBI (IOJrOTOBKA JOKJIA0B), YCTHBIM OMPOC MPOMIEHHOT0 MaTepHaa.

YCTHBIA OIIPOC MPOBOJIUTCS HA NPAKTHUUYECKUX 3AHATUAX C LEIBI0 KOHTPOJIA
YCBOEHHS TEOPETUUECKOTO MAaTEpUaJIa, U3JIaraéMoro Ha JICKLIHH.

OO6cyxaeHue OKIaA0B OO0YYarolUMXCs MPOXOJUT B paMKax MPaKTHUYECKUX
3aHATUN 10 TeMaM AUCUUILIMHEL. [IpenogaBarenp, Kak NpaBuio, BBICTYIIAET B POJIH
KOHCYJIPTAHTA TP 3aCIyIIMBAHUU JOKJIA0B, OCYLIECTBISIET KOHTPOJb MOJIYYEHHBIX
oOyuarommmucs pe3ynbTaToB. lIpemnogaBatens caeauT, 4YTOOBI BBICTYIUICHUE HE
CBOIMJIOCH K MPOCTOMY BOCIIPOU3BEAECHUIO TEKCTA. BBICTyIUIEHNE JOJKHO CTPOUTHCSA
CBOOOJHO, YOEIUTENbHO M apryMeHTHpoBaHoO. llpu 3ToM oOydaromuiicss MoOeT
oOpamarbCcsi K CBOMM 3aIUCSIM, MPUBOAUTH BBIIEPKKU U3 MEPUOJUYECKON TEYaTH,
CalTOB MHTEPHETA U T. 1.

Pemennie cuTyallmoHHbIX 3aj1a4 MPECTABISIET COOOM MPAaKTUYECKOE TPUMEHEHNE
TEOPETHUYECKNX 3HAHUM K KOHKPETHOM XO3SHMCTBEHHOM CHUTyaluu (COBOKYIHOCTHU
XO035IiICTBEHHBIX OIl€palyii, OCYIIECTBIISIEMBIX B pAMKax OpraHU3aLnn).

KOHTpoOJIb BBINTONIHEHHS 33JJaHUsI, BBIIOJHAEMOrO0 Ha NMPAKTHYECKUX 3aHATHUSX,
npecaeayeT co0oil 1eb CBOEBPEMEHHOTO BBISBICHHS TUIOX0 YCBOCHHOI'O MaTepualia
JVCHUTUIMHBI 7151 TOCHEAYIOIIEN KOPPEKTUPOBKH.

[IpoMexyTouHas aTTecTtanysi IO UTOTaM OCBOCHUS JUCHUILIMHBI IPOBOAUTCS B
BUJIE 3a4eTa ¢ OLEHKOW BO 2 cemecTtpe. K MOMEHTY chaum 3ayerta JOJKHBI OBITH
YCHELIHO NMPONUIEHBI peablayIre (GOpMbl KOHTPOJIS.



3auer C OLIEHKOMW MO3BOJISIET OLICHUTh YPOBEHb OCBOEHHUS KOMIIETECHIIMI 3a BECh
NepuoJ M3YUYCHUsS TUCHUIUIMHBL. Buier BkiouaeT ABa TEOPETUUECKUX BOMpOca U
3amauy. TeopeTndeckne BOMPOCH MOTYT OBITh 3aMEHEHBI Ha TECTHI.

9.1. bauIbHO-peHTHHIOBasE CHCTEMAa ONEHKH TeKYIlero KOHTPOJIs
yCIneBaeMoOCTH U 3HAHUU U NIPOMEKYTOYHOM aTTeCTAllUU CTYACHTOB

He npumensercs.

9.2 Meroanyeckue  pPeKOMEHJANMH MO  TNPOBEIEHUIO  TPOUETYPbI
OLICHUBAHUA 3HAHMN, YMEHMHA M HABBIKOB M (WIH) ONbITA [eATEJbHOCTH,
XapaKTePU3yIIUX 3Tanbl GOPMUPOBAHUA KOMIIETECHIMI

Y CTHBIN ONPOC OLIEHUBAETCSI CIAEAYIOLUIUM 00pa3oM:

«3a4TEHO»: OOYYAIOIIUIICS JaeT OTBET HA MOCTABJICHHBINA BOMPOC IO CYIIECTBY
U TIPABUWJILHO OTBEYAET HA YTOUHSIOIINE BOIPOCHI;

«HE 3a4TEHO»: O0YYaIOIINICS OTKa3bIBAETCSI OTBEYATH HA MMOCTABJICHHBIM
BOTIPOC, THOO OTBEUAET HA HErO HEBEPHO U MPHU (HOPMYIMPOBAHUU JOMIOIHUTEIHHBIX
(BcrioMoraTeIbHbIX ) BOIPOCOB.

Perenne cuTyanimoHHBIX 3a7a4 OIICHUBAETCS:

«3a4TeHO»: 00YYAIOIINICS CAaMOCTOSITENILHO MPABUIIBHO PEIIAET 3a/1a4y, JaeT
000CHOBaHHYIO OLICHKY 110 UTOTY PEIIEHU;

«HE 3aYTEHO»: 00YUAIOIINIICS OTKA3bIBACTCS OT BHIMIOJIHEHUS 3a/1a4M WU HE
CHIOCOOEH €€ PelInTh CaMOCTOSATENBHO, a TAK)KE C TIOMOIIBIO MPENO1aBaTENsl.

Joxman:

«3a4YTEHO». TPAMOTHOE U HETTPOTUBOPEUMBOE M3JIOKEHUE CyTH BOIpPOCa MpU
UCIIOJIb30BaHUU COBPEMEHHBIX HCTOUHUKOB. O0yyaronuiics crnocodeH cuenaTh
000CHOBaHHBIE BHIBO/JIbI, a TAK)KE YBEPEHHO OTBEUATh HA 33aJ]aHHBIC B XOJIC
00CYy>XJI€HUSI BOTIPOCHI;

«HE 3a4TCHO»: HEYIOBJICTBOPUTEIHLHOE KAYECTBO M3JI0KEHUS MaTepuaia u
HECIMOCOOHOCTh 00YUaIOIIETrocs c/iejlaTh 000OCHOBAHHbBIE BHIBOJIBI MU
pPEKOMEH 1Al H.

9.3 TeMblI KypCOBBIX PadoT (IPOEKTOB) MO IMCHUIJIMHE

B y4eOHOM M1aHEe KypCOBBIX padOT HE MPEAYCMOTPEHO.

9.4 KoHTpoJibHBIE BONPOCHI ISl NPOBEJAEeHUS BXOJAHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHUH MO 00eCIeYNBAIOIIUM JUCHHILINHAM

ObecnieunBarone TUCIUILUIMHBL: « MeTOIbl HayUHbIX UCCIIEOBaHMIDY, « PBIHOK
aBUAIIMOHHBIX MIEPEBO30K» «YTIpaBiIeHUE O€30MaCHOCTHIO TIOJIETOBRY.
IIprmepHBIE BOIIPOCHI BXOIHOI'O KOHTPOJIA:
1. Tlouatue npeanpuaTus, Ueab GyHKINOHUPOBAHUS MPEATPUATHUSI.
2. Knaccudukanus METoI0B HAYYHOT'O TO3HAHMUSL.
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OMIUPHUYECKHE METOBI UCCIIEAOBaHUS.

[TonsiTue mpuOBLIK U peHTA0ETHEHOCTH.

[loHATHE NPOU3BOAUTENBHOCTH TPYA.

[Toxazarenn 3¢ (peKTUBHOCTH UCTIOIB30BAHUS TPYIOBBIX PECYPCOB.
THIIBI M XapaKTEPUCTUKN OCHOBHBIX YIIPABICHUYECKUX PEILICHUM.

9.5 Onucanme mokasarejied M KPpUTEPHUEB OLCHUBAHUA KOMHeTeHHHﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCAaHHuEC IITKAJ ONCHUBAaHUSA

Komnereniuu [Tokazarenu Kputepuu onenuBanust
OLICHUBAHUS
(MHAMKATOPBI
JIOCTHKCHHS)
KOMIIETEHIINI
[ 3ran
3HaTh:
— HampaBJeHuss — UM(poBU3AIMM  TPAHCIOPTHOM
OTpaciy;
YmerTs:
VK-1 WU/lx_4 — MIPHMEHSTbH CHCTEMHBIH OIXO/1 npu
UCIIONIb30BAHUU  METOJOB M CPEACTB  ITUGPOBH3AIMH
YIpaBIEHYECKUX MPOIECCOB;
3HaTh:
— OCHOBHBIE YIpO3bl nH(OPMAIIMOHHOU
OIlK-10 U8 nk-10 0€30MacHOCTH B aBTOMaTHU3UPOBAHHBIX CUCTEMAaX 00pabOTKHI
uH(pOpMaIIUU U YIIPaBJICHUS
3HaTh:
Uonk-11 OCHOBHBIE yrpo3bl HMHGOPMAIMOHHON 0e30macHOCTH B
OIIK-11 aBTOMATHU3MPOBAHHBIX CHCTEMax 0O0pabOTKH MH(OpManuM U
U811 yIpaBIeHuUs
IT 3Tan
YmerTs:
WL — ¢opMynupoBaTh W AaHATU3UPOBATH MPOOIIEMHYIO
VK-1 Ayk-1 CUTYAIUIO KaK IEJIOCTHYIO CUCTEMY;
U2 — pa3pabaTbiBaTh BapUaHTHI PELICHUS MPOOIEMHON
Ayic-1 CUTyallid Ha OCHOBE KPUTUYECKOTO aHaiIH3a, GOpMHpPOBAThH
CTPATEruI0 ACHUCTBUM;
YmeTs:
— BBISIBIISATh U AaHAJIM3UPOBATH OMACHOCTU U YIPO3bl HA
nMpuMepe KOHKPETHBIX TPOW3BOJICTBEHHBIX CHTYaIlUH,
OTHOCSIIINXCS K TPO(heCCHOHATLHON 1€ TeThbHOCTH;
OIK-10 W2 o — HECTH OTBETCTBEHHOCTH IO COOTFOJICHUIO OCHOBHBIX

TpeboBaHU MHPOPMALMOHHON 0€30MacHOCTH B Mpoliecce
NPUHIATHS W peal3allii  PEIICHHH Ha BO3IYITHOM
TPAHCIIOPTE;

— OIIEHMBATh 3 PeKTUBHOCTH METOOB u
MEPOTPHSITHIA TI0 OPraHU3aIMHU U 00ECTICYCHHUIO COOTIOICHMSI




Komnerenuuu IToka3arenu Kputepun oneHrnBanus
OLICHUBAHUS
(MHAMKATOPBI
JIOCTHKCHHS )
KOMIIETEHLINI
TpeboBaHNi HTHHOPMAITMOHHONW O€30MaCHOCTH.
Bnaners:
— HaBbIKAMH HCIOJIb30BAHUS IHUPPOBBIX TEXHOJIOTHIA
WS nk-11 Ha BO3AYLIHOM TPAHCIIOPTE;
OIIK-11 — HaBbIKaMH  paboOTBl €  HHCTPYMEHTAIbHBIMU
U3 0k-11 CpeICTBaMH,  NpeJHa3HAYeHHBIMH Ui 00paboTKH
HKOHOMHUYECKUX IAHHBIX B COOTBETCTBHM C IOCTABICHHOMN
3aJlavuen.

[ITkana onieHWBaHUS IPU MTPOBEICHUN MPOMEKYTOUHOM aTTECTAIIUN

«Omauunoy BBICTABIAETCS O0ydarolIeMycs, IOKa3aBUIEMY BCECTOPOHHHE,
CHUCTEMAaTU3UPOBAHHBIC, TIIYyOOKHE 3HAHUS 1O PAcCMAaTPUBAEMON KOMIIETCHIIMU U
YMEHHE YBEPEHHO MPUMEHSTh UX Ha MPAKTUKE NP PELICHUM 3a7ad, CBOOOIHOE U
MpaBWIbHOE 000CHOBaHUE MPUHSATHIX perieHuid. OTBeuas Ha BOIPOC, MOKET OBICTPO
U 0e30mHO0YHO  MPOWLIIOCTPUPOBATH OTBET COOCTBEHHBIMH  IPUMEpPAMH.
OOyuaromuiics CaMOCTOSITENIbHO MPAaBUJIBHO peIlaeT 3aiady, JaeT 0OOCHOBAaHHYIO
OLICHKY UTOTI'aM PELLICHMUS.

«Xopowioy epIcTaBisAeTCa 00ydYaromemMycsi, eCiIu OH TBEPJO 3HAET Marepuad,
IPaMOTHO M IO CYLIECTBY H3J1araeT €ro, yMeeT NMPUMEHTh MOJIyYCHHbIE 3HAHUS HA
IPAKTUKE, HO JOIYCKAeT B OTBETE WJIM B PELICHUM 3a4a4M HEKOTOPBHIE HETOYHOCTH,
XOPOLIO BJIAJIEET BCEM COAEPKAHUEM, BUJIUT B3aUMOCBSI3H, HO HE BCETIA JEIIAET ITO
CaMOCTOATENbHO 0€3 MoOMOIIM npenoaanaTess. OOyJaronuiics pemaer 3aa4y BepHoO,
HO TIpY MOMOIIM TPENOAABATETIS.

«Yooenemeopumenvno»  BbICTaBisieTCss  oOydaromiemMycs,  IOKa3aBLIEMY
(dbparMeHTapHbIN, pa3pO3HEHHBIN XapakTep 3HAHWUM, HEAOCTATOYHO IMPABUIbHBIC
bopMyJIMPOBKK 0a30BBIX MOHSTHHI, HAPYIICHUS JJOTUUECKON MOCIEI0BaTEILHOCTH B
W3JI0)KEHUU TPOrpaMMHOIO Marepuasna, HO NIpPU 3TOM OH BJAAEET OCHOBHBIMU
pazzenamu yueOHOM IporpaMMbl B paMKax 3aJJaHHON KOMIETEHITUH, He0OX0IMMbIMU
JUTSL TAJIbHEUIIEro 00yUYeHUs U MOXKET MIPUMEHSTh MOJTydeHHBIC 3HAHUS 10 00pasily B
CTaHJapTHOU cutyauun. OTBEYaeT TOJbKO Ha KOHKPETHBIN BOIPOC, COCIUHSIET 3HAHUSI
M3 pa3HbIX pPa3deioB Kypca TOJIBKO MPU HABOJAIIMX BONPOCAX MPENOAABATEIS.
CuryanroHHasi 3ajjaya pelieHa He MOJHOCTBIO, WM COJIEPIKATCS HE3HAYUTEIbHBIC
OIIMOKH B pacyeTax.

«HeyoosenemseopumenbHo» BBICTABISIETCS 00y4arolIeMycsi, KOTOpPbIII HE 3HAET
OoJIbIIIeH YaCTH OCHOBHOTO COJIepKaHUs yueOHOU MPOrpaMMBbl TUCITUTIIIMHBI B paMKax
KOMIETEHIIUM, TOMyCcKaeT rpyobie OMMOKA B (OPMYJIHPOBKAX OCHOBHBIX MOHSTHUM
JUACIUIUIAHBI U HE YMEET MCIOJIb30BaTh MOJYYEHHbIC 3HAHUS MPU PEUICHUH THUIIOBBIX
MpakTUYeCKuX 3aaad. He packpbIThl riyOMHA W MOJHOTA MPHU OTBETaX. 3ajadya He
pelIeHa Ja)ke MpU MOMOIIM HPETo1aBaTesl.




9.6 TunoBble KOHTPOJILHBbIE 32JaAHUSA ISl IPOBeIeHUs TEKYIIEr0 KOHTPOJIA
U IPOMEKYTOYHOM aTTeCTAIUM M0 UTOraM 00y4eHHs M0 JUCHUILIUHE

9.6.1 le/IMeprIe KOHTPOJIBHBIC 3aJaHUA JIsd IIPOBCACHHUS TEKYHICTO
KOHTPOJIA YCIIEBAEMOCTH

IIpuMepHBIN epeYeHb BONIPOCOB TECTa

1. Yro Takoe IuMHEHHas perpeccusi?

a) 3T0 (YHKIMOHAJbHAsl 3aBHUCHUMOCTb, KOTOpPasl MO3BOJSET IPOrHO3UPOBATH
VU3MEHEHHUsI HEIPEPBIBHBIX YMCIIOBBIX [IAPAMETPOB;

0) MoOJeNb 3aBUCUMOCTH HENPEPHIBHOM MEPEMEHHON Yy OT OOBSCHSIOLIUX €€
(bakToOpoB, B KOTOPOU (PYHKIMSI 3aBUCUMOCTH SIBJSIETCS JIMHEWMHOW;

B) MOJENb 3aBUCHUMOCTH JHMCKPETHOW NEPEMEHHOM y OT OOBACHSIOUIMX €€

(bakTopoB, B KOTOPOU (PYHKITUSI 3aBUCUMOCTH SIBJISICTCS JIMHEHHOM.

2. OcHOBHasI XapaKTepUCTHKA 3a7]a9i OMHAPHOU KIIacCU(PUKALINN:
a) KJIacCU(pUKALMS OCYIIECTBIISIETCS IO OJTHOMY IPU3HAKY;
0) 3aBUCHMAas IEPEMEHHAs MOXKET IPUHUMATh TOJIBKO JIBa 3HAUCHUS;

B) KJlaccu(UKAIUs OCYIIECTBIISIETCA 110 IBYM MPU3HAKAM.

3. Kimaccudukanust OTHOCUTCS K CTPAaTEeTHH:
a) oOydeHus 0e3 yuuTes;
0) O0y4eHHS C YUUTEIIEM,

B) 00a OTBETa HEBEPHHI.

4. SIpnenue nepeoOydeHUs XapaKTepu3yeTcs

a) YpEe3MEPHO TOYHBIM COOTBETCTBHEM MOJACIH KOHKPETHOMY Habopy
00Oy4JaroIux MPUMEPOB, MPU KOTOPOM MOJIEITh TEPSIET CIOCOOHOCTh K 0000IIECHHUIO;

0) BO3HHMKHOBEHHEM, B CIIydae CIHUIIKOM JOJTOro OOY4YeHHS, HEIOCTATOYHOTO
YKCJIa 00YYaIOMUX MPUMEPOB WIIH CIUIITKOM CJIIOXKHOM CTPYKTYpPBI MOJICIIH;

B) BOBHUKHOBEHHUEM, B CITy4ae CIIMIIKOM JIOJITOTO OOYYCHHSI, CITUIITKOM CIIOKHOM

CTPYKTYpPbI MOJEIH.

5. 3agaya kiaccu(puKaIuu CBOJIUTCS K

a) HaXO0XICHUIO 4aCThIX 3aBUCUMOCTEH MCXKIY 00BbEeKTaMU HITH CO6BITI/ISIMI/I;



0) onpeieNIeHuIo Kilacca 00bEKTA MO €ro XapaKTePUCTHKAM;

B) ONPEIEICHUIO [0 HW3BECTHBIM XapaKTEPUCTUKAMH OOBEKTa 3HAUYCHHE
HEKOTOPOTI'0 €ro napamerpa;

I) MOUCKY HE3aBUCHUMBIX TPYII U HUX XapaKTEPUCTHUK B BCEM MHOXECTBE

AHAJIIN3UPYCMbBIX JTaHHBIX.

6. MHOXECTBO TPHUMEpPOB, HCIIOJB3yeMOE Il KOHCTPYHPOBAHUS MOJIEIH,
Ha3bIBACTCSA

a) 00y4JaroluM MHOXKECTBOM;

0) TeCTOBBIM MHO>KECTBOM;

B) BaJIUJAIIMOHHBIM MHOKECTBOM.

IIpuMepHbIH NIepeYeHb BOIIPOCOB YCTHOIO OIIpoca

1. Ilpeamer uccnenoBaHusl 3KOHOMETPUKH.

2. llpuBectu KIaccU(PpHUKAUIO YKOHOMETPUUECKUX 3a/1a4.

3. Kakue MeTo/ sl 1 3a4eM HUCIIONB3YIOTCS T TPen0OpabOTKU CTATUCTUIECKUX
JTAHHBIX ?

4. OOBEKTUBHBIE NPHUYMHBI KCIOIB30BAHUS M PA3HOBHJIHOCTH HECIUIOIIHOTO
HaOJIOICHMUS.

5. Kraccudukanuys s5KOHOMETPHUUECKUX MTEPEMEHHBIX.

6. UYto HaA3LIBAIOT NAHEILHBIMU JAaHHBIMUA?

7. OmnucaTh MOJIEIb TAPHON PErPeCcCUm.

8. Kakum 00pa3om OIeHWBAIOTCS 3HAYEHUS KOI(PPHUIIMEHTOB PErPEeCCHOHHON
Mozaenu?

9. Kak mnpoBomutcs TpoBepKa THUMOTE3bl O 3HAYUMOCTH KOA(DOUIIMEHTOB
MO/IENIA TAPHOU perpeccun’?

10. IlepeuncauTh JIMHEWHBIE METO/IBI MAIIIMHHOTO OOYYEHUS U 1aTh UM KPaTKYIO
XapaKTEPUCTUKY.

11. TlepeuncnuTh HETWHEWHBIE METOABl MAIIMHHOTO OOYYEeHHS W J1aTb UM
KPaTKYyIO XapaKTePUCTHKY.

12. IlpuBecTd npuMep TMOCTAHOBKM 3aJauyd pacrno3HaBaHHs oOOpa3oB IMpHU
pelIeHuN SKOHOMUYECKHX 3a/1a4.

13. IlpuBecT npuMep MOCTAHOBKU PErpeCCHOHHON 3aqauyd MpU PELICHUU
HPKOHOMHUYECKHUX 3a]au.

14. Ilepeuncautes ocHoBHbIE TUIIBI MHC 1 1aTh UM KpaTKyr0 XapaKTEpUCTHUKY.



15. Kpatko onucats arperupyromui anroputM IporHo3upoBaHHusL.
16. Onucatp anropuT™ UASHTUGUKALMN MOJICIH BPEMEHHOTO Psijia.
17. Kak norucruyeckasi perpeccusi MOXeT OBITh HCIIOJIb30BaHA MPH PEIICHUU

OKOHOMHNYCCKHUX 3az:aq‘?

IIpuMepbI NPaKTHYECKUX 3aJaHUH

3ananme 1.

OTBeTbTE Ha BONIPOCHI O JaHHBIX MO aBUapeiicam 3a 4 mecsua.

1) Cuuraiite BoIOOpKY U3 (haiiia npu nomoinu ¢yHkimu pd.read csv U OTBEThTE
Ha CJIEYIOLIME BOIIPOCHI:

— HwMeroTcs v B TaHHBIX IPOITYILEHHBIC 3HAYEHUS !

— CKOJIBKO BCETO MPOMYIIEHHBIX 3JIEMEHTOB B Ta0uULE "00bEKT-TIPU3HAK"?

—  CKOJBKO 00BEKTOB UMEIOT XOTS OBl OIMH MPOIYCK?

— Ckonpko IMPHU3HAKOB UMCIOT XOT: OBI OJHO ITPOITYIICHHOC 3HaYeHHue?

2) [IpeoOpa3syiite kaxxaplil mpu3Hak FeatureName u3 yka3aHHBIX B Iapy HOBBIX
npusHakoB FeatureName, Hour, FeatureName Minute, pa3nenus kaxaoe u3
3HAYEHU Ha Yachl U MUHYTHL. He 3a0yabTe npu 3TOM UCKIIOYUTh UCXOHBIN
npu3HaK u3 BbIOOpKU. B ciyuae, eciiu 3HaueHHEe pU3HAKa OTCYTCTBYET, 3HAUECHUS
JBYX HOBBIX IPU3HAKOB, €TI0 3aMEHSIOIINX, TAK)KE TOJKHBI OTCYTCTBOBATb.

3) HexoTopble U3 Npu3HAKOB, OTJIMYHBIX OT LI€JIEBOM MEPEMEHHOMN, MOTYT
OKa3bIBaTh YEPECUYP 3HAUMMOE BIMSHUE HA MIPOTHO3, TOCKOJIBKY [0 CBOEMY CMBICITY
cojieprKat OOJBIIYIO 10J1t0 HHGOPMAIIMK O 3HAYCHUH 1IeIeBOM iepeMeHHon. N3yunre
onvcaHue Habopa JaHHBIX U UCKIIOYUTE MPU3HAKU, CUIIBHO KOPPEIUPYIOLIHUE C
oTBeTamu. Bar BRIOOp MPU3HAKOB JJI CKITFOUEHHS U3 BHIOOPKHU 0OOCHYHTE.

4) TlpuBenute JaHHBIE K BUIY, IPUTOAHOMY JUIsl OOyU€HHUS TUHEHHBIX MOJICIICH.
J171s1 3TOrO BEIECTBEHHbIE MTPU3HAKHU HA/I0 OTMACIITA0UPOBATh, & KATETOPUAJIbHbBIE
— IPUBECTH K YUCIOBOMY BUAY. TaKkke HaJ0 YCTPAHUTh MPOITYCKHU B JAHHBIX.
Peanusyiite QpyHKIUIO, KOTOpasi IPUHUMAET Ha BXOJ[ JaHHbIE C IPU3HAKaMU U
BBIITOJIHACT CIEAYIOLIME Iaru:

— 3amMeHa NpONyIICHHBIX 3HAYEHUN HA HYJIHU JJIsI BELECTBEHHBIX
IIPU3HAKOB U HA CTPOKM man' Il KATETOPUAIbHBIX.

— MacmtabrpoBaHre BEIIECTBEHHBIX MPU3HAKOB C TOMOIIBIO
StandardScaler.

— One-hot-koaupoBaHne KaTeropruabHBIX MPU3HAKOB C TIOMOIIBIO



DictVectorizerumudyukiuupd.get_ dummies. Metox 10/KkeH BO3BpalliaTh
npeoOpa3oBanHblii DataFrame, KOTOPBINA JOMKHA COCTOSATH U3 MAaCIITAOMPOBAHHBIX
BEILIECTBEHHBIX MPU3HAKOB U 3aKOJUPOBAHHBIX KATETOPUAIbHBIX (MCXOIHbBIC
MPU3HAKH JIOJKHBI OBITh UCKIIFOUEHBI U3 BEIOOPKH).

5) Pa3z6eliTe BBIOOPKY M BEKTOD 1I€JICBOM MEpeMEHHON Ha 00yYeHHUE U KOHTPOJIb
B oTHomeHuu 70/30.

6) O6yunte nuHEIHYO perpeccuio Ha 1000 o6bekTax u3 00ydaromiei BHIOOPKH
u BeiBeauTe 3HaueHuss MSE u R"2 1 Ha 3TOM MOABRIOOPKE M KOHTPOIHHOM BBIOOPKE.
[IponHTEpIPETUPYITE NOIYUEHHBIN pE3yNbTaT — HACKOJIBKO KAUECTBEHHBIC
MPOTHO3bI CTPOUT MOTyUueHHass Mozenb? Kakue nmpoOiaemMbl HAOII0Jal0TCSI B MOJIEITH?

7) O6yuure nuHeiHble perpeccuu ¢ L1- n L2-perynspuzaropom, nogodpas
Jy4liee 3HaYeHUe napaMeTpa perysipu3anuy Ipyu MOMOIIH KpOCC-BaTMIAUH.
BriBeauTe 3HaU€HUS U HA 00YyYaIOIIe M KOHTPOJIbHOM BRIOOpKAX. Y 1anoch Jik

PCIINTHL YKA3aHHBIC BAMH PAHCC HpO6J'I€MI)I?

3ananue 2.

1) PasGeiiTe mpenocraBieHHbI Bam npenogaBarenemM HabOp JaHHBIX Ha
00y4aroIyto U TECTOBYIO YaCTH B COOTHOIIICHUU &:2.

2) [IpoBenute npeaoOpabOTKy JaHHBIX: 3alIOJHEHHE MTPOITYCKOB, KOJMPOBAHUE,
MaciitabupoBanue 3). O0yuunte, a 3aTeM MPOBATUIUPYUTE HA TECTOBBIX JaHHBIX
MOJIeJIb JIOTUCTUYECKOM perpeccuu 4) Berunciure 3HaueHus MeTpuk: recall,
presision, F1-mepa, AUC-ROC. IToctpoiite ROC-kpuByro.

TeMbI TOKJIA10B

1. icnonp30BaHUE OPTOTOHAIBHBIX MOJMHOMOB B NPEJCTaBICHUU U aHAJIU3e
BPEMEHHBIX PSIOB.

2. luHaMu4yecKre MOJIEIH SKOHOMETPUKY Ha OCHOBE YPAaBHEHUW COCTOSIHHUSL.

3. PexypcuBHBIi METOJ HAaWMEHBIIMX KBAaJpPaTOB W €ro MpPUMEHEHHE B
HDKOHOMHUKE.

4. MeToabl TEXHUYECKOT0O aHajin3a KypcoB BaJllOT, aKIUA U IPYTUX aKTUBOB.
5. MeTobl MPOTHO3UPOBAHUS U3MEHEHUSI MAKPOIKOHOMUYECKHUX MTOKA3aTEeIIEH.

TunoBble CUTYalIMOHHBIE 3a]aUH

3anaua 1.



Nmeercsa nnpopmanys 3a 10 1eT OTHOCUTENBHO CPEIHETO 10X01a X U CPEIAHEro

noTpebaenus Y (MiaH.pyo.):

fogbl| 90 | 91 92 | 93 | 94 | 95 [ 96 | 97 | 98 | 99
X 1105)116(123|13,7| 145 16,1173 | 18,7 [ 20,1 | 21,8
Y [8,115[/10,03/8,409]12,07|12,44[11,35[12,76|13,92]|17,28|17,49

1. Ouennre ko3 dunHeHTHI IMHENHHOM perpeccnn Y = [ ot ,le + & TI0 MeTOAY

HAaUMCHBIINX KBAApPAaTOB.
2. HpOBepBTe CTaTUCTHYCCKYIO 3HAYUMOCTDb OLICHOK bO , bl TCOPCTHYCCKUX

K03 (HULIHEHTOB [, 3, IPH YPOBHAX 3HAYHUMOCTH @ = 0,05.

3. Paccuuraiite 95%-€ 10BEpUTENbHBIE HHTEPBAJIBI ISl TEOPETUUECKHUX
KO3(PHUITMEHTOB PETPECCHH.

4. Cnpornosupyiite notpednenue npu noxoae X = 19,0 u paccunraiite 95%
JIOBEPHUTENBHBINA HHTEPBAJ IS YCIOBHOIO MaTeMaTHueckoro oxuganus M(Y|X = 19,0).

5. Paccuuraiite rpaHuIlbl HHTEPBaIa, B KOTOPOM OYyJIE€T COCPEAOTOUEHO HE MEHEE
95% B03MOXKHBIX 00bEMOB TIOTpeOIeHUs TIpu goxoae X = 19,0.

6. OnieHuTe Ha CKOJIKO U3MEHUTCS MOTpeOIeHHE, eCIH I0XO BBIpacTeT Ha 3
MJTH.pYO.

7. Paccuuraiite ko> GuIMenT neTepMuHaE R2.

8. Paccuwmraiite F- cTaTUCTHKY JUIsl KOO PUITUEHTA IeTEPMUHAIINHN U OIIEHUTE €T0
CTaTUCTUYECKYIO 3HAYUMOCTb.

3agaua 2.

Nmeercst mHGOpMaIus 3a 15 1eT OTHOCUTEIBHO CPETHETO 10X0/1a X U CPETHETO
notpebnenus Y (MiH.pyo.):

TI'ogwl X Y I'ogsl X Y TI'onwl X Y

1986 10,5 8,8 1991 16,1 11,9 1996 23,1 20,5
1987 11,6 12,0 1992 17,3 13,5 1997 24,3 19,5
1988 12,3 13,0 1993 18,7 15,0 1998 25,5 19,1
1989 13,7 12,6 1994 20,1 18,2 1999 27,8 19,3
1990 14,5 11,2 1995 21,8 21,2 2000 30,0 24,0

1. Ouennte kodpduumentsl tuneiinoi perpeccun Y = f,+ B X + & 1o metozy

HaMMEHBIIINX KBA/IPATOB.

2. Beruucnure 3Hauenne DW crtatuctuku JlapOvuHa-YoTcoHa U MpOoaHaTu3UpynTe
HaJIMYM€ aBTOKOPPEISAIIMU OCTATKOB.

3. Ilpu HanMM4YMKU aBTOKOPPENSILIMU MIEPEOLICHUTE YPABHEHUE PETPECCUU, UCTIONB3Y S
JUIst 3TOroo/inH nukia metona Koxpana-Opkarra.

3anaua 3.
M3BecTHb! qanubie 11 30 JOMOXO03SiCTB (B YCIOBHBIX €AMHUIAX) 110 qoxoaam (X) u
pacxomam (Y):



26 28 31 32 34 35 37 40 41 43
11,2 19,74 1124 | 15 [ 122121164 | 14,7 | 16,4 | 20,2
45 48 49 52 53 54 S7 60 61 62
149 192 | 23 [ 244212178228 |28,2|216]| 20,5
63 66 67 68 69 70 75 77 79 80
296 | 31 [248[224[228[349([31,5[30,8]23,3]41,1

1. Onenute K0d(UIUEHTH THHEHHOM perpeccun Y = ﬂ o7 ﬂlx + & no merony

<|x|=<|x|<]|x

HAaUMEHBIINX KBaIPaTOB.
2. Ilpumenute tect lonndenna-KBanara mis u3ydeHus THUMOTE3bl 00 OTCYTCTBUHU
FeTEPOCKEACTUIHOCTH OCTATKOB.
3. B cnydae rerepoCKEeJaCTUYHOCTH OCTATKOB NPUMEHHUTE B3BEIICHHBIM METO]I
HAMMEHBIINX KBAIPATOB, NPEANOJIAras, 4T0 JUCIIEPCHH OTKIOHEHUH 2 MPOIOPLIHMOHAIBHEI

2
Xi -
4. Onpe}:[enI/ITe, CYIICCTBCHHO JIM IIOBJIMAJIA TI'CTCPOCKCIACTHUYHOCTH HA KadCCTBO
OIICHOK B YPaBHEHUHU, IOCTPOCHHOM 10 OOBIYHOMY METO/Iy HAUMEHBIIINX KBAIPaTOB.

3anaua 4. LDA.

Paiionsl HEKOTOpOHl 00NacTH XapaKTEpU3YIOTCS  COLUATbHO-3KOHOMHYECKUMHU
noKa3aTeNsiMu, 0003HAYCHUS, HANMEHOBAHMS W 3HAYCHHUS KOTOPHIX MPUBEICHBHI B TaOJI.
HNmerorcs p oOywaromux BBIOOPOK M3 HOPMAIbHO pPACHpEEICHHBIX T'e€HepaJbHBIX
COBOKYITHOCTEH € paBHBIMU KOBapHAIlMOHHBIMU MaTpuiiamu. [[is Kakaoro BapuaHTa
NpHUBEACH HA0Op W3 MATH MOKa3aTesled Uil aHalin3a, KOJIMYECTBO M COCTaB OOyYaroIIuX
BbIOOpOK. HeoOxonuMo npoBecTH Kiiaccu(ukaiuio paiioHOB, HE BOIIEAIINX B 00yYaroue
BBIOOpKHM, Ha P KJIacCOB W JaThb HKOHOMHYECKYIO HMHTEPIPETAlMIO pPE3yIbTaTOB
KJ1acCU(UKALIIH.

9.6.2 KoHTpoJibHBbIe BOMPOCHI NMPOMEKYTOUYHOI aTTecTalid MO HTOraM
OCBOEHHUS TUCHUTINHBI

1. OcHoBHbIE HanpaBJIeHUs HUPPOBU3ALUN TPAHCIIOPTHOMU OTPACIIH.

2. ludpossie nBoiiHukuU. [Ipumepsr.

3. MeToapl mpUHATHS PEIICHUH.

4. TenaeHIIMU Pa3BUTHUS TEXHOJIOTUN OOJIBIINX TaHHBIX.

5. lenu 1 METOIbI MHTEIJIEKTYaIbHOTO AHAJIN3A JaHHBIX.

6. MeToabl MAalIMHHOTO OOYUYEHUS U IPUMEPHI UX UCIIOJIB30BaHUSI.

7. Knaccudukaus MeTo10B PEACTAaBICHUS JaHHBIX B aBTOMAaTU3UPOBAHHBIX
CUCTEMAX.

8. Pemsmuonnrsie CYB/I.

9. UHCcTpyMeHTaNbHBIE CpEICTBA )il cOOpa U aHau3a TaHHBIX.

10. ABTOMAaTH3UpPOBAHHBIE CUCTEMbI 00PAOOTKHU MHGOPMALIMK U YIIPABICHUS
Ha TPAHCIOPTE.

11. Jluneitnas mapHasi perpeccus.

12. Koppensius 1 ee UCTOIb30BAHUE B AHAJIN3E TAHHBIX.

13. MmuoxxecTBeHHas auHelHas perpeccus. OT6op GhakTopoB.

14. OO6o0OIIeHHBIN METOT HAMMEHBIIINX KBAaIPATOB.



15. Cucrembl TUHEHHBIX OAHOBPEMEHHBIX YpaBHeHui. Kiaccudukanus.
16. BpemeHHBIC PSAIBI 1 METOABI TPOTHOZUPOBAHUSI.

Tunosblie 3alavd 1Jisl MIPOBECACHUSA l'lpOMe)KyTO‘IHOﬁ arTrecralmmu

3anaua 1. Ha ocHOBaHWM MPUBEICHHBIX TAHHBIX MMOTyYeHA aHATUTHICCKU
3aJjaHHasi MOJIEJIb MHOKECTBEHHOM perpeccui.

1) aTh uHTEpIpETalMIO IOCTPOCHHON MOJIENN U OTJEIbHBIX €€
K03 bUIIHEHTOB.

2) Haiitu ko3 duiueHThI 3J1aCTUYHOCTH, OeTa-Kod(DPUIIUECHTHI, AeTbTa-
ko3 puienTsl, KodhpuireHT nerepmuHanuu. OObSICHUTh paCCUNTAHHBIC
3HAYEHUS.

3) OneHuTh TOUHOCTh MOJEIIN C IIOMOILBIO CPEHEN OTHOCUTENBHOM OMNOKU
anmpoOKCUMAIUH.

3agaua 2. OupMy UHTEPECYET CBA3b MEXKAY YHCIOM KIIMEHTOB U PACXOJIaMH Ha
pekiiamy. bruta coopana cienyronias undopmaius (Tadr.)

TpeOyercs:

1) [locTpouTh MOAEIH 3aBUCUMOCTH YHCIIA KIIMEHTOB OT 3aTPAT HA PEKIamy.

2) IlosiCHUTB CMBICH MTAPAMETPOB YPABHEHHUSI PETPECCHH.

3) PaccunTaTh NpOrHo3HOE 3HAYEHUE PE3yJIbTaTa, €CJIM IPOTHO3HBIE 3HAYEHUS
¢dakropa X cocraBar 80% OT ero MaKCUMaJIbHOTO 3HAUEHUSI.

4) Pe3ynbTaThl MOJEIMPOBAHUS U IPOTHO3UPOBAHUS 0TOOPa3UTh Ha rpaduke.

3anaua 3. B 1a0n. npuBeneHbl JaHHBIC TTO 3aBUCUMON TTEPEMEHHOM Y.
TpeOyeTcst mpOBEpUTH HATTUYKE TeTEPOCKETACTUIHOCTH C TIOMOIIIBIO
napameTtpuueckoro tecra ['onpadensaa-Ksannra npu yposae 3naunmoctu 0,05.

3amaua 4. Jl;1s1 BEIOOpKH

y|2|-1] 1 (3]|]-2]0
x |1-1] 2 |0 2 |1
x, |1 2 | —-1(2| 1 |2

HaAIIMIIHUTS MAaTPUILIbL Xu YV 111 MOJACINU pErpeCCuun

y = ﬁo + ﬁlxl + Bzxz + error.
3aHI/H_HI/ITe B ManI/ILIHOM BHUAC CI/ICTeMy HOpMaJIbHLIX ypaBHeHHﬁ.

3anaua S. Jlyist My>X4riH Bo3pacTHOU rpynibl 28-38 jieT ObUT OIICHeHa MOJIETh
perpeccuy 3aBUCUMOCTH TI0YACOBOM OIJIaThl wage OT BO3pacTa age, cTaxa Ha
TEKyIIeM MecTe paboThl tenure, cCEeMEHHOro cTaTyca married, MecTa JKUTEJIbCTBA
urban, konnuecTBa 6parbeB U cectep sibs, u pezynbratoB 1Q-Tecra. 3aBucumas
nepemeHHas: In (wage); oobeM BeIOOpKH 935.



const age age 2 tenure ma(;rle urban sibs iq
coeff
3.3868 [ 0.1166 —0.0015 | 0.0113 | 0.1901 | 0.1879 | —0.0092 | 0.0082
Prob. | 0.0408 | 0.42423 0.3153 0.0000 | 0.0000 | 0.0000 0.0987 0.0000
3angaHue:

1 JlaiiTe nuaTepnperanuio Ko3pHUIHUEHTOB MOAEIH PErPECCUH.

2 JlaiiTe unTEepnpeTanuio koddpuuuenta R? u npoBepbTe 3HAYUMOCTD
PErpeccun «B IEIOM.

3 IlpoBepbTe 3HAUMMOCTD BIUSIHUS (haKTOpa Bo3pacT U (pakTopa KBagpat
BO3pacTa.

4 F-craTHCTHKA JUis NPOBEPKU COBMECTHOM 3HAUMMOCTH age U age? paBHa
8.4986. 3HaunMO 711 COBMECTHOE BIIMSIHUE (PAKTOPOB BO3PACT U KBaApaT Bo3pacra’?

5 Kak M0XHO OOBSCHUTH Pe3yJIbTaThl, MOJTyYEHHBIC B 1.3 1 1m1.47

3amauya 5. [IpuBenensl JaHHbIEe 00 3HEpronoTpedaeHun 3aanuit. Heooxoaumo
BBINIOJIHUTB MIPOTHO3 peiTHHTA 3HepronoTpednenus (Energy Star Score) 3nanus u
MIPOAHATIN3UPOBATH, KAKUE TIPU3HAKHA OKA3bIBAIOT HA HETO CHUJIBLHEHIIICE BIIMSIHUE.

3agaya 6. Heo6xo1mMo BOCCTaHOBHTH MapaMeTpsl a, b, ¢ PyHkumu f, umes
HaOOp M3BECTHBIX Iap (xl, f (xl)), TN (xn, f (xn)) ¥ 3Has1, 9TO 3HAYCHUS QyHKITUU
OMPEACTSIOTCS TI0 CIenyoIIeH hopmyoe:

f(x) = ((a+¢&z)sin x + (b + &)In x)2 + (¢ + g.)x?

3amaya /. BbINOTHUTE KJIACTEPU3ALMIO IPUBEACHHBIX JJAHHBIX HA YUCJIOBBIX
MpU3HaKax, KjacTep J00aBUTH K JaHHBIM B KQU€CTBE MPU3HAKA U OOYUYHUTh HA ITOM
kiaccudukatop. CpaBHUTH METPUKH C KJIACTEPOM-TIpU3HAKOM U 06e3 Hero. Crenathb
BBIBO/I.

3agaua 8. Jlana MakpO3KOHOMHYECKash KEHHCHAHCKas MOJIEIIb ITOTPEOICHHUS
BUA
y=a,+b;(C+D)+¢g,
{C=a2+b2-y+b3-y_1+82,

Nudopmanus 3a 1eBITH JET O MPUPOCTAX BCEX MOKa3aTeseil n1ana B Tadl.

Tog D Va1 i C

1 6.8 467 3.1 74
2 224 3l 223 304
3 -173 128 7.8 13
4 120 7.8 214 8.7
5 3, 214 17.8 258
5] 447 17.8 372 6
7 231 372 35,7 30,0
g 512 35,7 46.6 3l4
] 323 46,6 36.0 301
Cyuoaa 1675 2391 248 4 1827




3amanue:

1. TpanchopmupoBath CUCTEMY K IPUBEACHHOMY BHTY.

2. [IpoBectu nACHTU(DUKAIIMIO MOJIEIH.

3. PaccumnTaTh mapaMeTpsl ypaBHEHUN CTPYKTYPHON MOJCIIH.

10 MeToauyeckne peKOMeH AU sl 00YYAIOUIUXCSI 10 0CBOEHUIO
TUCHMILTHHBI

Meroauka mnpenofaBaHusl JUCHUILUIMHBI XapaKTEPU3YETCSd COBOKYITHOCTBIO
METO/I0B, IPUEMOB U CPECTB 00yUeHHUs, 00ECIIEUNBAIOIINX PEATU3ALIUIO COICPKAHUS
U y4eOHO-BOCTIMTATENbHBIX LI€JIeH JUCITUIUIMHBI, KOTOpas MOXKET OBITh MpeACTaBiIeHa
KaK HEKOTOpas METOJIUYECKasi CUCTEMA, BKIIFOUAIOIAss METOJIbI, IPUEMBI M CPEJICTBA
oOyuenusi. Takol mMmoaxod MO3BOJSET 0OoJjiee KAYECTBEHHO IOJOMTH K BOIPOCY
OCBOCHHSI TUCIUILTUHBI 00yYarOIIUMHUCS.

VYyeOHble 3aHATUS HAUMHAIOTCS U 3aKAHYMBAIOTCS 110 BPEMEHHU B COOTBETCTBUH C
yTBepkIeHHbIM pexkumoM CII6 I'VI'A B ayauTopusx cOriacHO CEMECTPOBBIM
pacrucaHusiM  TEOpEeTUUECKUX 3aHsATuid. Ha 3aHATHSIX, NOpPEeayCMOTPEHHBIX
pacrnucanueM, 00si3aHbl IPUCYTCTBOBAThH BCE 00yUYarOITUECS.

Jlekiuu SBIAIOTCA OJAHUM U3 BaKHEHIIUX BUJOB Y4YEOHBIX 3aHITHH U
COCTaBJISIIOT OCHOBY TEOPETUYECKOW MOJITOTOBKH OOYYAIOUIUXCS IO JUCHHUILIAHAM.
Jlekiusi UMeeT 1eNbl0 JaTh CHUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUU IO
JTUCIUTUIMHE, PACKPBITH COCTOSIHUE U MEPCHEKTUBBI IPOrpecca KOHKPETHON 001acTu
HAyK{ U 9KOHOMHKH, CKOHIICHTPUPOBATh BHUMAaHKE HAa HAM00JIEE CIIOAKHBIX U Y3JIOBBIX
BOIIpOCcax. OJTa LeNb ONpeAeiseT IUAAKTHYECKOE Ha3HAYEHUE JIEKIUU, KOTOPOE
3aKJIF0YAETCsl B TOM, YTOOBI O3HAKOMUTH O0YYArOIIUXCSI C OCHOBHBIM COJIEPIKaHHUEM,
KaTErOpUsMH, NPUHUUIIAMU W 3aKOHOMEPHOCTAMM HU3Yy4aeMOW TEMbl U MpeaMeTra
oOy4eHHMsI B II€JIOM, €T0 TJIABHBIMU HJICSIMU W HAMpPaBIICHUAMH pa3Butus. FIMeHHO Ha
Jekuu (HOpMUPYETCST HAyYHOE MHUPOBO33PEHHE OOYyYaloIIerocs, 3aKJIabIBAOTCS
TEOPETUYECKUE OCHOBBI (YHIAMEHTAIBHBIX 3HAHUW OYIyIIero ymOpaBieHIIA,
CTUMYJIUPYETCS] €r0 aKTHBHAsI MO3HABATENIbHAS ACSATEIbHOCTD, PEIIACTCS LEbIN Psij
BOIIPOCOB BOCIIUTATEIILHOTO XapaKTepa.

Kaxpmas nexkuus M0JDKHA MPENCTaBISITE COOOM YCTHOE H3JI0KEHHUE JIEKTOPOM
OCHOBHBIX TEOPETHYECKUX TMOJIOKEHUM H3ydaeMOll IUCHUIUIMHBI WX OTIEIbHOU
TEeMbI KaK JIOTMUYECKU 3aKOHUYEHHOE 11€JI0€ U UMETh KOHKPETHYIO II€JIEBYIO YCTAaHOBKY.
Ocoboe MecTo B JIGKIIMOHHOM Kypce€ IO UCIMIUIMHE 3aHUMAIOT BBOAHAS U
3aKJIFOUUTEINIbHAS JICKIIHH.

BBonmHass nexkmmsi JOJDKHA JaBaTh  OOIIYH0 XapaKTEPUCTUKY HU3ydaeMOu
JTUCITUTUINHBI, TOJYEPKUBATh HOBH3HY MPOOJEM, yKas3blBaTh €€ POJIb U MECTO B
CUCTEME HM3yYCHUS APYTUX AUCIUIUIMH, PACKPbIBaTh Y4eOHbIE M BOCHUTATEIHHBIC
e U KPAaTKO 3HAKOMHTH OOYYaIOIIUXCS C COJAEPKaHUEeM U CTPYKTYpOH Kypca, a
TaKXke ¢ opraHuzaiueil yaeOHoil paboThl M0 HeMY. 3aKJIIOUUTENbHAS JICKIUS J0JKHA
JlaBaTh HAYYHO-TIPAKTHYECKOE OOO0OIICHUE M3YYEHHOW JUCIUILIMHBI, MOKa3bIBaTh
MEePCIIEKTUBBl PA3BUTHSl U3yyaeMOW 0O0JIaCTM 3HAHWU, HABBIKOB M TMPAKTUYECKHUX
YMEHUM.

[IpakTrUueckue 3aHATHS TPOBOASATCS B IIEJIAX BHIPAOOTKH MPAKTUYECKUX YMEHUHN
U MpuoOpeTeHus: HABBIKOB IMPU PEIICHUH YhpaBlieHYecKuX 3aaad. OCHOBHBIM



COJIEp)KaHMEM  JTHX 3aHATUM  SIBIASETCS  MpakTUyeckas paboTra  Kaxkaoro
oOy4arorierocsi. HazHaueHne mpakTUIECKUX 3aHATUN — 3aKpeIIieHUue, YIIyOJIeHHe 1
KOMITJIEKCHOE TTPUMEHEHNE Ha MTPAKTUKE TEOPETUICCKUX 3HAHUMN, BRIPAOOTKA YMEHUN
Y HaBBIKOB OOYYalOIIMXCS B PELICHUM MPAKTUYECKUX 3a1ad. BmecTe ¢ TeM, Ha 3TUX
3aHITHSIX, OCYIIECTBIISIETCS aKTUBHOE (DOPMUPOBAHKE U PA3BUTHE HABHIKOB U KAYECTB,
HEOOXOMMBIX JIJISl TOCIICAYIOIIEeH mpodeccnoHanbHOU AesTenbHOCTH. [IpakTrueckue
3aHSTHS MPOBOJISITCS 1O HAKOO0JIEe CI0KHBIM BOTIPOCAM JUCIUIUIMHBI K UMEIOT LIEITBIO
yIIIyOJI€HHO M3Y4YUTh €€  CoJep)KaHue, IMPUBUTh OOYYaIOMIMMCS  HaBBIKU
CaMOCTOSITEJILHOT'O MOUCKA W aHalin3a MH(OpMaIMK, YMEHUE JeiaTh 000CHOBaHHBIC
BBIBOJIbI, ApPTYMEHTHPOBAHO U3JlaraTh M OTCTauBaTh CBoe MHeHue. Kaxmoe
MPaKTUYECKOE 3aHATHE 3aKaHUMBACTCS, KaK MPaBUIIO, KPATKUM IOJIBEICHUEM UTOTOB,
yKa3aHUSIMU TIperogaBaTesis 0 MOoCIeAYIOIIeH caMOCTOsATEIbHON padoTe.

IIpomexxyTouHast aTTecTalus 10 UTOraM OCBOCHHUS JUCIIUILIMHBI POBOUTCS B
BHJIC 3ayeTa C OLIEHKOM BO 2 cemecTpe. K MOMEHTY caauu 3auera JOJIKHBI OBITh
YCIICIIHO TMPOMJEHBbI Npeabiayme (GOopMbl KOHTPOJS. 3adeT MO3BOJSET OIECHUTH
YPOBEHb OCBOCHHUSI KOMIIETCHIIUH 32 BECh MEPUOJ] U3YUEHUS TUCIUTLINHBI.
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