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1 Ileau ocBOeHMSsI AMCHMILJINHbI

Lenp ocBoeHms nuctuIuinHbl «[{ndpoBu3zamus yrnpaBieHUYECKUX MPOIIECCOB Ha
BO3JIYIIIHOM TPaHCIIOPTE»: (OPMHPOBAHWE KOMIIETECHIIMH TIO BOMpocaM ITUGPOBOH
TpaHChOpMAIMK TPAHCIIOPTHOU OTPACII, aBTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHHS
Ha BO3JYIITHOM TPAHCIIOPTE MPH OCYIIECTBICHUH NMaCCAXUPCKUX MEPEBO30K, a TAKKe
3HAHWI BOTIPOCOB IJIAHUPOBAHKS U yIPABICHUS PabOTOM Ha TPAHCIIOPTE U IPHOOpe-
TEHHUE HaBBIKOB BEJEHUS IMEPEBO30YHON JTOKYMEHTAIIUH, KOHTPOJIS BBIMOJHEHUS 3a-
naHui U rpadUKoB, pacyeTa nmokasaresueil paboTsl 00bEKTOB TPAHCIIOPTA.

3aayaMy OCBOCHUS TUCIUIUIAHBI SIBJISIOTCS:

— 3HAKOMCTBO C aBTOMATHU3MPOBAaHHBIMU CHCTEMaMH, UCTIOJIB3YEMBIMH B TPAHC-
TIOPTHOW OTPaCIIH;

— M3y4YEHHE OCHOBHBIX HaIpaBieHUH UGPOBU3ALUU OTPACIH;

— (opmupoBanue MUGPOBBIX KOMITETESHIIUH JJIs MOBBIMICHUS 3P(HEKTUBHOCTH
npodeccCuoHaNBEHOM NeSITEIEHOCTH;

Hucrummaa  «[{udpoBusammsi ynpaBiIeHUYECKHX MPOIECCOB Ha BO3AYITHOM
TpaHCIIOPTE» 00ECIIEYNBACT MOATOTOBKY 00YYarOIIeTrocs K PEeICHUIO 3a1a4 npodec-
CHOHAJIBPHOM JCATEIHPHOCTHA OPTaHU3AIMOHHO-YIPABICHCKOTO THUIIA.

2 MecTto qucuuniuHbl B cTpykrype OIIOII BO

HNucrummaa  «[{udpoBuzanms ynpaBieHUeCKHMX MPOIECCOB Ha BO3IYIITHOM
TpaHCIIOPTE» MPEACTABIAET COOOM MUCIUIUIMHY, OTHOCsIIytocs K bioky 1 mukia
nuctuiina OIIOIT BO no nanpanenuto nmoarotoBku 25.04.03 «AspoHaBuranus»,
npoduiib « YIIOHLOBT.

HMucuumunna «LudpoBusaius ynpaBieHYECKUX MPOILIECCOB Ha BO3YIIHOM
TpaHCIIOpTe» Oa3upyercs Ha pe3yjbTarax OOYy4YeHHUs], MOJYUYCHHBIX MPU HU3yYCHUH
JTUCUUIUIMH: «MeTo bl HayYHBIX UCCIEAOBaHUNY, «YIpaBieHue 0€30MacHOCThIO T0-
JIETOB»», «PBIHOK aBUALIMOHHBIX TIEPEBO30KY.

HMucnummmaa «LudpoBusamnus ynpaBieHYECKUX IPOIIECCOB Ha BO3IYIIHOM
TpaHCIIOpPTEe»  sSBJsSETCS  oOecmeuyuBaronied g aucuuiuimH:  «HaydHo-
uccienoBarenbckas — pabora  (MOJydYeHHE  TMEPBUYHBIX  HABBIKOB  HAy4YHO-
HccleIoBaTebckoil padboThl)y», «IloaroroBka K mpoleaype 3aluThl U 3aliuTa BbI-
MyCKHOM KBaJIM(PUKAITMOHHON pabOThI.

JlucuurinHa u3y4aeTcsi Bo 2 ceMecTpe.

3 Komnerenuun odyuawuerocsi, ¢popmupyemMbie B pe3yJjbTarTe OCBOEHHSA
AUCUMILTHHBI

[Ipouecc ocBoenust aucuumIuHbl «LupoBuzanus yrnpaBieHUYECKUX MPOLIECCOB
Ha BO3AYIIHOM TPaHCIOPTE» HaIpaBieH Ha (OPMUPOBAHUE CIEIYIOIIUX KOMIIETECH-
muii: YK-1; OIIK-10; OIIK-11.

KOJI KOMH@TGHHI/II/I/ Pe3yanaT O6y‘ICHI/I$[Z HAaNMMCHOBAHUC KOMIICTCHI NN, HHAUKATOPa KOM-
HHJUKATOpa NETCHI NN

YK-1 Crioco6GeH OCyIECTBISITh KPUTUYECKUI aHaJIN3 NIPOOJIEMHBIX CUTYalMil Ha




Koz xomnerenuun/ Pesynbrar 00yueHus: HaMMEHOBaHHE KOMITETEHIINH, HHIMKATOpa KOM-
WHJUKaTOpa MEeTEeHLIUU

OCHOBE CHCTEMHOT0 T0JIX0/1a, BEIpadaThIBaTh cTpaTteruto aecteuit (YK-1)

I/I[[31,K_1 HA§K_1®opMyanyeT Y aHAJIM3UPYET MPOOIEMHYIO CUTYAIIHIO KaK Iie-
JIOCTHYIO CUCTEMY

OIIK-10 Crnioco0eH K BBISIBJICHUIO U aHAJIM3Y ONMACHOCTEH U Yyrpo3, BOZHUKAIOUINX B
MpoIIecCe Pa3BUTHS COBpeMeHHOTo nHpopmarmonHoro oomectsa (OITK-

10)

U3 0k-10 U3 1x—10 Jl€MOHCTPHpPYET CIOCOOHOCTH K BBISBICHHIO M aHAIIM3Y OMACHO-
CTeii ¥ yrpo3 Ha PUMEPE KOHKPETHBIX IIPOM3BOICTBEHHBIX CHTYAIlHiA, OT-
HOCSIMXCS K MPOhECCHOHATBHOM AeSTeTbHOCTH.

OIIK-11 CrniocoOeH opraHu30BBIBaTh U 00ECTIEYNBATH COOJIIOICHHE OCHOBHBIX Tpe-
OoBaHM HHPOPMALIMOHHOM 6€30MMaCHOCTH, B TOM YHUCIIE 3aIIUTYy OXpaHse-
Moii 3akoHOM TaitHbl (OIIK-11)

UdnK-11 WU/I3nk—11 [TOHMMAET 3HAYMMOCTb M TOTOB HECTH OTBETCTBEHHOCTB T10 CO-
OJIIOICHNIO0 OCHOBHBIX TPeOOBaHMH MH(POPMAIIMOHHOMN 0€301TacCHOCTH B
IIPOLIECCE NPUHATHUS U pEAIN3alMK PEIIEHUI Ha BO3yIIHOM TPaHCIIOPTE.

U8 nk-11 U311, OuenuBaer 53)EKTUBHOCTb METOI0B M MEPOTIPHATHIA MO Opra-
HU3AlKUU U 00EeCTICUeHUIO COOTI0IeHNS TpeOoBaHUI HH(POPMAITMOHHOM
0€30I1aCHOCTH.

[1nanupyemsble pe3yabTaThl U3yUYEeHUS TUCHUTIIIUHBI:

3HaTh:

— HampasieHus HUGPOBU3ALNN TPAHCIIOPTHOM OTpaciy;

— OCHOBHBIE€ YIpoO3bl MH(POPMAIMOHHOW OE€30MaCHOCTH B aBTOMATH3WPOBAH-
HBIX cucTeMax o0paboTKU UHPOPMALIMU U YIIPABICHUS;

— OCHOBHBIE METOJbl aHAJIM3a JAHHBIX JUISl pelIeHus: NpodecCUOHANbHBIX 3a-
aad.

YMeTsb:

— IPUMEHATH CUCTEMHBIA MOJAXOJ NPU HMCIHOJb30BAHMM METOJOB U CPEICTB
U (pOBU3AIMH YIPABIEHYECKUX MTPOLECCOB;

— (opMyIUpPOBaTh U aHAIU3UPOBATH MPOOJIEMHYIO CUTYALMIO KaK LEIOCTHYIO
CUCTEMY;

— pa3pabaTbiBaTh BapUaHThI PEIICHUS TPOOJIEMHOM CUTYyallui HAa OCHOBE KpH-
TUYECKOTO aHajIn3a, POPMHUPOBATH CTPATETUIO JICHCTBUM;

— BBISBIISATh U QHAJIM3UPOBAThH OMACHOCTU M YIPO3bl HA MPUMEPE KOHKPETHBIX
MPOU3BOJCTBEHHBIX CUTYAIIMi, OTHOCSIIMXCS K TPO(HECCUOHATFHON eI TeIbHOCTH;

— HECTH OTBETCTBEHHOCTH M0 COOIIOJEHUIO OCHOBHBIX TpeOOBaHUI HHpOpMa-
IIMOHHOM 0€30MacCHOCTH B MPOLECCE MPUHATUS U pealn3aliy PelIeHH Ha BO3AYyIII-
HOM TPaHCIIOPTE;

— olleHuBaTh 3P(GEKTUBHOCTh METOAOB W MEPOINPHUSATUN MO OpraHU3aluud U
obecrieueHuto coOI0IeHns TpeOoBaHU MH(OOPMAIIMOHHON 0€30MacHOCTH.

Bnanetn:

— MeToJaMH 0O0pabOTKM M aHayv3a MH(POpPMALMU B COOTBETCTBUHU C IMOCTaB-
JICHHBIMU 33Ja4aMH;




— HaBbIKaMH HCIIOJIb30BaHMA I_[I/I(l)pOBBIX TEXHOJIOTUM Ha BO3AYHOIHOM TpPaHC-

nopTe;

— HaBbIKaMH pa60T1>1 C MHCTPYMCHTAJIbHBIMU CPCACTBAMHU, IIPCAHASHAYCHHLI-
MU AJIA O6pa6OTKI/I SKOHOMHWYCCKUX JAaHHBIX B COOTBCTCTBHU C MMOCTaBJICHHOU 3ajga-

yel.

4 O0beM QMCHUILIMHBI M BUbI Y4eOHOH padoThI

OO6mass TpyAO€MKOCTh AUCIUILIMHBI COCTaBJISIET 3 3adeTHble eauHullbl, 108

AKaJCMHUYCCKHUX 9aCOB.

Bcero Cemectp
HaumenoBanue
4acoB 2
OO6m1ast TpPy10€MKOCTh JUCHUTUIAHBI 108 108
KonTakTtHas pabora: 36,5 36,5
JIEKIUU 18 18
MIPAKTUYECKUE 3aHITUS 18 18
CEMUHaPhI — —
71a00paTOpPHBIC PAOOTHI — —
KypCOBOM MPOEKT (paboTa) — —
CamocTosiTenbHast paboTa CTyIeHTa 63 63
[IpomexyTOUHasl aTTeCTalus: 9 9
KOHTaKTHas padoTa 0,5 0,5
caMOCTOsTeNIbHasg padoTa MO MOJTOTOBKE 25 2.5
K 3a4ETYy C OLICHKOU ’ ’

S Conep:xanmne TMCHUIIAHBI

5.1 CooTHecenuss TeM (pa3/iesioB) IMCHUILIMHBI U (GOPMHPYEMBIX KOMIIe-
TEeHIHMI
Komneren-
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Tema 1. Hudposuzanms u uudponas
TpaHcopMalisi Kak MHOTOaCIIEKTHOE BK,JI, | YO, 1,
13 + |+ | +
SIBJICHME HA HALMOHAJILHOM U MEXIY- 113, CPC| PC, T
HapOJHOM YPOBHE




Kommeren-
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Tema 2. YopasiieHHE Ha OCHOBE JaH- 13 N JLII3, | YO, 1,
HBIX CPC PC, T
JLII3, | YO, I,
Tewma 3. IIpencraBnenne qaHHBIX 13 + |+ | + CPC PC, T
Tema 4. Teopernueckue 0CHOBBI 0Opa- 17 N JLII3, | YO, /1,
OOTKH JAaHHBIX CPC PC, T
Tema 5. IHCTpyMEHTaNBHbBIE CPEICTBA 13 I JLII3, | YO, [,
JUIsl cOOpa U aHaln3a JaHHBIX CPC PC, T
JLII3, | YO, 1,
Tema 6. [Ipeno6paboTka qaHHBIX 13 |+ |+ |+ CPC PC, T
JLII3, | YO, /1,
Tema 7. MeTopl aHain3a JaHHBIX 17 + | + | + CPC PC, T
Hroro 3a 2 cemectp 99
IIpomexyTouHas aTTecTanus 9
Htoro mo nucumIinHe 108

Coxkpamenus: JI — nexmus, [13 — npaktudeckoe 3anarue, BK — BX0IHOW KOHTPOJIb,
CPC — camocTosiTenbHas pabora cryaeHTta, /| — noknan, YO — ycrHsriit onpoc, PC —
pEelIEHNEe CUTYallMOHHBIX 3a/1a4, T — TECTHI.

5.2 Tembl (pa3aesibl) AUCHUILIAHBI U BUAbI 3aHATHH

HaumenoBanue tembl (pazzaena) Bcero
JTUCIUTUTHBI JU |13 1 € JIP ) CPC 1 KP 4acoB

ceMecTp

Tema 1. [udpoBuzanus u mud-
poBast TpaHcopMaIHs KaK
MHOTr'0aCIEKTHOE SIBJIEHUE Ha 2 2 9 13
HAIMOHATHHOM U MEXIYHAPOI-
HOM YpPOBHE

Tema 2. YnpaBieHne Ha OCHOBE

2 2 9 13
JTAHHBIX
Tema 3. IlpeacraBnenue qaHHbIX | 2 2 9 13
Tema 4. TeopeTnueckne OCHOBBI 4 4 9 17

00pabOTKH JTAaHHBIX




HaunmenoBanue TeMbl (paszzena) 1 1m! c |l !|crc! xp Bcero

JUCIUTUTUHBI 4acoB
Tema 5. UHCTpyMEHTAIBHBIE

Cpe/cTBa JyIsi cOopa 1 aHallu3a 2 2 9 13
JTAHHBIX

Tewma 6. [Ipeno6paboTka naHHbIX | 2 2 9 13
Tema 7. MeToabl aHajau3a JaH- 4 4 9 17
HBIX

Nroro 3a 2 cemectp 18 | 18 | — - 63 — 99
IIpomexxyTouHas arrectanus 9
Hroro no gucuuruinze 108

Cokpamenusi: JI — nekuu, 113 — npakruueckue 3ansatus, C — cemunapsl, JIP —
nabopatopubie padoTsl, CPC — camocTtositenbHas padota cryaenta, KP — kypcoBas
pabora.

5.3 Conep:xkaHue QM CHUNIMHBI

Tema 1. Hudposusauus u uudposas TpanchopmManus KAK MHOI0ACIIEKT-
HOe sIBJICHHE HA HAIIMOHAJIBLHOM U MEKAYHAPOJIHOM YPOBHE
[Tonsitre ndpoBoOit SKOHOMUKH. JIBIXKYIINE CUITBI, STAlbl, HHCTPYMEHTHI U Me-
Tonbl UppoBoii Tpanchopmarmu odmectBa. Lludposbie nBoitHIKKH. MeToabl Moje-
aupoBanus. [lupposbie komnerenuuu. ['ocynapcTBeHHas: MOJUTHKA MO TEPEXOTy K
udpoBoit sxkoHomuke. [logaepxka MpUHATHS ympaBlieHYecKux pemieHuid. Mudop-
MalMOHHO-aHanuTu4yeckue ot4yetsl. [{udposeie cepBuckl. bonbmue nqannsie (Big Da-
ta, BD). MupoBble TeHaeHIIMHu pa3Butusi TexHonorut BD. Ilenu u meToasl uHTeN-
JexTyanbHoro ananusza AaHHeix (Data Mining, DM). O030p MeT0OA0B MalIMHHOIO
o0yuenus (Machine Learning, ML).

Tema 2. YnpanJjieHue Ha OCHOBeE JJAHHBIX

Hudposoe npennpusitue. Undpactpykrypa nudposoro npeanpusarus. Keice
nu@poBU3ALMK TIPEANPUITHI. YTIpaBiIeHUE MOAPA3ACICHUSIMH C HCIOJIb30BAHUEM
u@poBBIX TexHOJOTHI. TpeOoBaHUs, TPEIbIBIIEMbIC aBUANIEPEBO3YMKAMU K HH-
dbopmanoHHbIM TexHoJoTUsIM. [loacucTembl «YTpaBieHUe MepeBO3KamMu»; «YUer
BBIPYUKIY; « YTIPaBJICHHUE JOXOIaMN»; « YTIPABICHUE OTIIPABKAMI.

Tema 3. IIpeacraBiieHne JaHHBIX

A3pik pazmetkn HTML. Wiki-pasmerka. Markdown. f3bik pazmerku XML. AB-
TOMAaTU3UPOBAHHBIN TapcuHr Web-caliToB. PensiiMOHHBbIE MOJENTU JaHHBIX. S3BIK
SQL. Hepensuronnsie CYBJ[. OTKpbITbIC HCTOYHUKY JAHHBIX ISl aHATIU3A.

Tema 4. Teoperudeckne 0CHOBBI 00Pa00OTKHU JaAHHBIX
OCHOBHBIE CBEIECHMS U3 TEOPUH BEPOSTHOCTEH, MATEMATHUYECKOW CTATUCTUKH,

JMHENHOU anreOpbl, TEOPUH CUTHAJIOB U CUCTEM.

Tema S. UHcTpyMeHTAIbHBIE CPEICTBA IJIs1 cO0pPa M aHAJIN3A JaAHHBIX



OnexTpoHHble Ta0auIbl. CHCTEMBbl KOMIIBIOTEPHONW MaTeMaTUKU O0IIero Ha3Ha-
yeHus. SA3biku nporpammupoBanus. Crnenuranu3nupoBannbie Oubmuoreku 1t DM u
ML. ABTomaTu3upoBaHHbIE CHUCTEMbl O0OpPaOOTKM HH(POPMALMM U YHPABICHUS HA
TpaHcnopre. O630p MPOrpaMMHOTO U alNapaTHOro 0OEeCeUYeHHUs.

Tema 6. IIpenoOpadoTka TaHHBIX

HcTouHnKy 2KOHOMHYECKUX AaHHBIX. [IpencraBienne craTucTuaeckoi nHMOp-
Marmu. O0600IIaroNMe CTaTUCTHYSCKUE MoKa3areId. Metoasl mpeao0padoTKu JdaH-
HeiX. UM3Bneuenue mpusHakoB (Feature Extraction). IlpeoOpa3oBaHusi mpu3HAKOB
(Feature transformations): KoAMpOBaHHWE HEUUCIOBBIX JIAHHBIX, HOPMHUPOBKa M Ka-
TMOpoBKa, 3aroHeHue nporyckoB. Beibop mpusnakos (Feature selection): craTtu-
CTUYECKHUE MOIXO0/Ibl, BU3yaIH3alUs, OTOOP C UCIOIb30BAHUEM MOJICIICH.

Tema 7. MeToabl aHAJIU3A TAHHBIX

MGTOI[BI N MHCTPYMCHTBI aHaJIn3a JaHHbIX. BI/II[BI 3aJa4 B aHAJIN3C JaHHBIX.
HHT@HHGKTyaHBHBIﬁ aHaJIN3 JaHHBIX. MGTOI[BI MAalllMHHOTI'O 06y‘-I€HI/I$[ N UCKYCCTBCH-
HOTI'O UHTCJIJICKTA.

5.4 llpakTyeckne 3aHATHUS

o Tpyio-
TemaTrka MpakKTUYECKUX 3aHATUI €MKOCTb
AHCIIH- (4acer)
TIJIMHBI
1 Hudporuzamus u nudpoas TpaHchopmaius Kak
MHOTOACIIEKTHOE SBJICHHC HA HAITMOHAIIBHOM U MEXTyHa- 2
POJTHOM YPOBHE
2 VYrpaBieHue Ha OCHOBE JaHHBIX 2
3 [IpencraBneHne TaHHBIX 2
4 Teopernyeckre 0OCHOBBI 00paOOTKHU JAHHBIX 4
5 NHcTpyMeHTaIBHBIE CpEACTBA MJIsi cOOpa M aHajau3a JIaH- )
HBIX
6 [TpenobpaboTka TaHHBIX 2
7 Merto/b1 aHanM3a JaHHBIX 4
Hroro o nucrmruinue 18

5.5 JIaGopaTopHbIi NPAKTUKYM

JlabopaTopHBIi MPAKTHKYM Y4EOHBIM IJIAHOM HE MPEyCMOTPEH.



5.6 CamocTosiTeibHAsA padoTa

o Tpyac-
Bunbpl camocTosTensHOM paboThI €MKOCTb
THACIA-
TIJIAHBI (sacsr)
1 [ToBTOpEHUE MaTEpHUAIIOB JICKITUH. 9
N3yuenne Teopetnyeckoro marepuana [1-3, 4].
2 [ToBTOpEHUE MaTEPHUAIIOB JICKITUH. 9
Nzyuenne Teopernueckoro Mmarepuana [1-3, 5, 10-13].
3 [ToBTOpEHNE MaTEPHAIIOB JIEKIUU. 9
N3ydenue TeopeTnyeckoro marepuana [1-3].
4 [ToBTOpEHKE MaTEPHAIIOB JIEKIUU. 9
N3ydenue TeopeTnyeckoro marepuana [1-6].
5 [ToBTOpEHUE MaTEPHUATIOB JICKIUH. 9
N3yuenue Teopernueckoro marepuaina [ 1-6].
6 [ToBTOpEHHE MaTepHAJIOB JICKITUH. 9
N3yuenne Teopernueckoro Mmarepuaina [1-6].
7 [ToBTOpEHME MaTepUaIOB JIEKIUH. 9
N3yuenune Teopernueckoro Mmarepuana [1-6, 8-10, 12].
Hroro no gucuuruinue 63
5.7 KypcoBbie padoThl

KypcoBsie paboThl y4eOHBIM MIJIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOAMUYECKOE U NH(POPMAITMOHHOE OOecTiedeHne JUCHUILTUHBI

a) OCHOBHAasI JIMTepaTypa:

1. Kpewmep, H. IlI. Ixonomerpuka: yueOHUK U NpakTUKyM st By3oB / H. I1I.
Kpemep, b. A. Ilytko ; nox penakuuen H. II. Kpemepa. — 4-e u3n., ucnp. u gon. —
Mockga : UznarensctBo FOpaiit, 2022. — 308 c¢. — (Bbicuiee oOpa3zoBanue). —
ISBN 978-5-534-08710-9. — Texkct : anexTpoHHbIi // Obpa3oBarenbHas iatdopma
Opaiit [caiitr]. — URL: https://urait.ru/bcode/488678 (mata oOpamieHus:
05.05.2022).

2. AunexkceeB, JI. C. TexHOJI0OTHM HHTEJIEKTYAJbHOT0 AHAJIN3A JAHHBIX:
yuebnuk ans By3oB / JI. C. Anekcees, O. B. lllekounxun. — CII6: Jlans, 2022. —
176 c. — ISBN 978-5-8114-8299-3. — TekcT : 31eKTpOoHHBIN // JIaHb : 371€KTpOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/187559 (mara oGparie-
Hust: 05.05.2022). — Pexxum 1ocTymna: 11l aBTOpU3. MOJIb30BATENEH.

3. Kyssmun, B. 1. Meroasl aHaim3a AaHHBIX: yuyeOHOe mocobue / B. .
Ky3pmun, A. ®@. IN'agzaos. — 2-e uz., nepepad. u gomn. — M.: PTY MUPDA, 2020.
— 155 c. — Tekcr : anekTpoHHbIH // JIaHb: 31€KTPOHHO-OMOIMOTEUHas cucTeMa. —



URL.: https://e.lanbook.com/book/171433 (nata obpamienus: 05.05.2022). — Pexum
JOCTYTIA: JIJISl aBTOPU3. TI0JIH30BATEICH.

0) TONOJIHUTEIbHAS TUTEpaTypa:

4. Kpemep, H. IIl. MaTemaTuka AJsi JKOHOMHCTOB: OT apHU(PMETHKH 10
IKOHOMETPHUKHU. YUeOHO-clipaBouHOE nmocodue : yueOHuk s By3oB / H. 1. Kpe-
mep, b. A. Ilytko, . M. TpumuH ; nox o6mei penakuuen H. III. Kpemepa. — 5-¢
u3., ucop. u gon. — M.: U3natensctBo FOpaiit, 2022. — 760 c. — (Briciiee oOpa-
3oBanue). — ISBN 978-5-534-14218-1. — Texcr : anexTponHbiii // OOpa3zoBaTesb-
Has uaropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488582 (nmara oGpa-
menuns: 05.05.2022).

5. Crarucruka: yuyeOHMK AJs1 BY30B / o penakuuein M. Y. EnmnceeBoit. —
3-e u3z., nepepad. u gon. — M.: U3znarenbctBo FOpaiit, 2022. — 361 c¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-04082-1. — Texcr : anexkTpoHHsbIi // Obpa3oBa-
tenbHas mwatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/488653 (nara 06-
pamenus: 05.05.2022).

6. Crarucruka. [IpakTukym: yyeOHOe mocobue sl akajeMU4YecKoro Oaka-
naBpuara / . U. Enuceesa [u np.] ; nox penakmueit 1. U. EnuceeBoii. — Mockaa :
M3parensctBo FOpaiit, 2019. — 514 ¢. — (bakanaBp. AkajgeMU4yecKuil Kypc). —
ISBN 978-5-9916-3688-9. — Tekcr : anexTponHblit / OOpazoBaTenbHas miaTdopma
FOpaiit [caitit]. — URL: https://urait.ru/bcode/425262 (nata oOparieHus:
05.05.2022).

7. Hemupopa, O. A. JxoHoMeTpHKA: YUeOHUK U MPAKTUKYM JJis1 By30B / O.
A. Jemupona, [{. 1. ManaxoB. — M.: U3parensctBO FOpaiit, 2022. — 334 ¢c. —
(Beiciee o6pazoBanue). — ISBN 978-5-534-00625-4. — TeKcCT: 3JEKTPOHHBIN //
O6pazoBatenpHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489325
(mata obpamenus: 05.05.2022).

8. AmnrtoxonoBa, W. B. MeTtoabl NPOrHO3UPOBAHUS COLHUAIBHO-
IKOHOMHMYECKHX MpoueccoB: yaeOHoe nmocooue g By3oB / Y. B. AHTOXOHOBa. —
2-e¢ u3., uctp. u gon. — M.: U3parenscTBo HOpaiit, 2022. — 213 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-04096-8. — Texkcr : anekTpoHHsbIi // Obpa3oBa-
tenbHas mwiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492661 (nara 06-
pamenus: 05.05.2022).

9. T'ybenko, A.B. DxoHomuka Bo3aymHoro tpancnopra [Tekcer|: YueOHuk
st By3oB. Jomym. YMO /A. B. I'ydenko, M. FO. Cmypos, /. C. Yepkamun. —
CII6.: TTutep, 2009. — 288 c. KonnuecTBO 3K3eMILISPOB 342.

B) IMEpeUeHb PecypcoB MH(OPMALMOHHO-TEIIEKOMMYHHKAITMOHHOMN CeTH
«HTEepHET:!

10. Coursera: Cneunanu3zanus «MamuHHoe 00yuyeHUe H AHAJIN3 JTaAHHBIX»
[DnexTpoHHBIN pecypc]. — Pexxum gocrymna:
https://ru.coursera.org/specializations/machine-learning-data-analysis , cBOOOIHBII
(mara obpamenus: 05.05.2022).



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

11. BenomctBeHHast nmporpamma udpoBoii Tpanchopmannu deaepanbHOro
areHTCTBA BO3/IyIIHOIO TpaHcnopTa. Pexum nocrymna: https://favt.gov.ru/dejatelnost-
vedomstvenaya-programma-cifr-trans/, ceo6oanbii (nata oopamenus 05.05.2022).

12. ®enepanbHasi cayx0a rocylapcTBeHHoil craTucTUKU. OduUiManbHBIN
cailt ®denepanpHas chayx0a TroCylIapCTBEHHONW CTaTUCTUKU. — PexuM jgoctymna:
http://www.gks.ru/, cBobonnbI (qaTa obpamenus 05.05.2022).

13. MunucrepcrBo ¢punHancoB P® [DnexkTpoHHbI pecypcloduunanbHbIi
cailT MunucrepctBa ¢unHancoB P®. - Pexum noctyma: http://www.minfin.ru/ru/,
cBOOOAHBIN (nata oopamenus 05.05.2022)

14. IllpaButeabcTtBo P® [DnexkTpoHHbIN pecypc]| odunmanbueiii cat [IpaBu-
TenbcTBa P®. - Pexxum mocryna: http://www.government.ru/, cBOOOIHBIN (1aTa 00-
pamenust 05.05.2022).

15. Boponuio K.B. MamunHoe o0ydenue. Illkona AHanu3a JdaHHBIX.
HanyonanbHbiii  OTKpBITHI  yHUBepcuTeT WHtynt, 2015. — Pexum goctyna:
https://www.intuit.ru/studies/courses/13844/1241/info, cBoOoHBIH (/1aTa 0OpaIeHUs
05.05.2022).

16. buoamoreka CIIOI'Y T'A [DnektpoHHbId pecypc]. — Pexum npocryna:
http://spbguga.ru/objects/e-library/, cBobonnbiii (qaTa obpamenus 05.05.2022).

') IporpaMMHOe obecriedeHue (JIMIIEH3UOHHOE), 0a3bl JaHHBIX, UHGOPMAIUOH-
HO-CIIPABOYHBIC U TTIOMCKOBBIC CHCTEMBI:

17. KoncyabtanT Ilmroc[DnekTpoHHBIN pecypc|: oduIManbHbIi calT KoMmma-

auu Koncynprant [lmtoc. — Pexxum moctyma: http://www.consultant.ru/, cBOOOTHBIIM
(mara obpamenus 05.05.2022).

18. 'apauTt [DnexkTpoHHbIN pecypc| odunmanbupiii cait kommanuu ["apaHrt. -

Pexxum  moctyma:http:/www.aero.garant.ru, CBOOOJHBIN (mata oOpameHus
05.05.2022)

7 MaTtepuajibHO-TeXHHYECKOE o0ecredeHue TUCHUIIINHBI

Jlist o6ecnieyeHust o0pa3oBaTEILHOTO MPOIECcca MaTEPUATbHO-TEXHUUYECKUMU
pecypcamu uctnonb3yetcs ayauropust Ne534, odopynosannas MOK (MynbTumeauii-
HBIM 00yYaroluii KOMILIEKC) - KOMIBIOTEP, IPOEKTOP, MHTEPAKTUBHAS JOCKA, a TaK-
xke ayauropun Ne536, 538, 541, 543.

Marepuansl INTERNET, mynpTuMenuiinbie Kypcbl, O(pOpMIEHHBIE ¢ TOMOILBIO
Microsoft Power Point, ucons3yroTcst mpu IpoBeACHUH JEKIIMOHHBIX U TPAKTHYe-
CKMX 3aHSATHM.

HanmenoBanmne
CIICIHATBHBIX OcCHAIIIEHHOCTH CIICIH-
HanmenoBanme guc-| TOMENIEHUH U anbHbIX omenieHnid u | IlepeyeHb JIUIIEH3UOH-
LUTUIMHBI MMOMEIIECHHH JJI1 | IOMEIICHUM AJIS cCaMo- HOT'0 POrPaMMHOIO
CaMOCTOSITEJIBHOM | CTOSITENIbHOM paboThI oOecrnieyeHus
paboThI



https://favt.gov.ru/dejatelnost-vedomstvenaya-programma-cifr-trans/
https://favt.gov.ru/dejatelnost-vedomstvenaya-programma-cifr-trans/
http://www.gks.ru/
http://www.minfin.ru/ru/
http://www.government.ru/
https://www.intuit.ru/studies/courses/13844/1241/info
http://spbguga.ru/objects/e-library/
http://www.consultant.ru/
http://www.minfin.ru/ru/

[Hudposuzanus Aynutopus 534 | Komruiekt yueOHOM Microsoft Windows 7
YIIPABJIEHYECKUX Mmebenu: maptel U cty- | Professional
MIPOIIECCOB HA BO3- 7bs (BMECTUMOCTB: 26 | Microsoft Windows
JyLLIHOM TPaHCIIOpTe IIOCAIOYHBIX MECT) Office Professional
MOK (mynpTumenuii- | Plus 2007
HBIM 00y4Jaromuii kKoM- | Acrobat Professional 9
IJIEKC) - KOMIIBIOTED, Windows
IIPOEKTOP, UHTEPAK- International
THUBHAs JOCKa Kaspersky Anti-Virus
Suite qist
WKS u FS
Konsi- SWOT ANAL-
YSIS
Konsi - FOREXSAL
Hudpouzarms Aymutopust 536 | Komrmuiekt yueOHOM
yIIpaBJIEHYECKUX mebenu
IIPOLIECCOB HA BO3- Bmectumocts: 26 mo-
JYUIHOM TPAaHCIOPTE CaJIOYHBIX MECT
Hudpouzarms Aymutopus 538 | Komrmuiekt yueOHOM
yIIpaBJIEHYECKUX mebenu
MPOLECCOB HA BO3- Bwmectumocts: 24 mo-
JYUIHOM TPAaHCIOPTE CaJIOUHBIX MecTa
Hudpouzarms Aymutopus 541 | Kommuiekt yueOHOM
YIPABJICHUYECKUX Mebenu
IIPOLIECCOB HA BO3- Bmectumocts: 28 mno-
JTyITHOM TPaHCIOPTE CaJIOYHBIX MECT
Hudposuzarus Aynutopus 543 | Kommuiekt yueOHOM
yIpaBICHUYECKUX Mebenu
MPOLIECCOB Ha BO3- Bwmectumocts: 44 no-
AYIIHOM TPaHCIIOPTE CaJIOYHBIX MECTa

8 O0pa3zoBaresibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTUH

B pamkax m3ydeHus AUCHUIUIMHBI OPEANONATAETCS NCIOJIb30BaTh CIEAYIOIINE
00pazoBaTeNbHbBIC TEXHOJIOTHH.

BXxomHOUW KOHTPOJIb MPOBOAUTCS IMPEIOIaBaTEIEM B HAYaJjle U3YYEHUs JUCILIH-
IUTMHBI C TIEJIBI0 KOPPEKIUU TPOIecCa YCBOCHUS OOYYAIOIIMMHUCS TUAAKTUICCKUX
SIMHMUI] IPU U3YYEHUH 0A30BBIX AUCIUILINH.

Jlexuusi coCTaBsieT OCHOBY TE€OPETUYECKOTO OOYYEHHS B paMKaX TUCHUTIINHBI
Y HallpaBJICHA HAa CHUCTEMATU3HPOBAHHOE M3JI0KEHUE HAKOIUIEHHBIX U AKTYaJlbHBIX
Hay4HbIX 3HaHUU. JIeKus npeaHa3HadyeHa JUisl paCKPBITHS COCTOSIHUS U TIEPCIIEKTUB
pa3BUTHS DJKOHOMUYECKMX 3HAaHUKW B COBPEMEHHBIX YyClOBUAX. Ha nexuum
KOHILIEHTPUPYETCS BHHMAaHHE OOYy4YaloIMXCi Ha HamOoJiee CIOXKHBIX U Y3JIOBBIX
BOIIPOCAX, CTUMYJIMPYETCS UX AKTUBHASI IO3HABATENIbHAS 1€ TEIbHOCTD.

Benymum MeTomoM B JIGKIIMK  BBICTYNAET YCTHOE W3JIOKEHHE Y4EOHOTO
Marepuana, KOTOPbIA COIPOBOXKIACTCS OJHOBPEMEHHOW IEMOHCTPALUEU CIanioB,
IpyU  HEOOXOAMMOCTH TPHBJICKAIOTCS OTKPBIThIE VIHTEpHET-pecypechl, a TaKkxke



JIEMOHCTPAIIMOHHbIE W HArJsAHO-WUTIOCTPAIIMOHHBIE MaTepHalibl U MPAKTUYECKUE
IPUMEPBI.

[enb NpakTUYECKUX 3aHATHI — 3aKPENUTh TEOPETUUECKUE 3HAHMSI, 10JIyYEHHBIE
oOyJarouMMucs Ha JIeKIUSAX M B pe3ylbTaTe CaMOCTOATENbHOIO HW3Yy4YeHUs
COOTBETCTBYIOIIMX TEM, a TaKKe MPUOOPECTH HadalbHbIC MPAKTUYECKHUE HABBIKU.
PaccmaTtpuBaemble B paMKax MPaKTHUECKOTO 3aHIATHA 3a7a4u, CUTYalluu, IPUMEPHI U
po0JIeMbl UMEIOT NMPO(PECCHOHAIBHYIO HAINPABICHHOCTh U COAEPHKAT DIIEMEHTHI,
HeoOXoaumble i (OPMUPOBAHMST KOMIIETEHIMH B paMKax MOJATOTOBKHU
oOyuatomuxcs. [IpakTuyeckue 3aHsATHS NpeayCMaTPUBAIOT ydyacTHe 00ydYaroluXcs B
BBIMIOJJHEHUHM  OTHEJIbHBIX  JJIEMEHTOB  paldOT, CBS3aHHBIX C  Oy;yuuei
po(heCCUOHATIBHON JESITEIbHOCTBIO.

[TpakTHyeckue 3aHATUS MO AMCLUMILIMHE SIBJSIOTCS COCTaBIISIOIIUMU MPAKTHU-
YEeCKOM MOJATOTOBKU OOYy4aroluXxcs, TaK Kak IPeayCMaTpUBAIOT MX Y4acTHE B BBbI-
NOJIHEHUH OTAENBbHBIX 3JIEMEHTOB padOT, CBSI3aHHBIX ¢ OyAylIed MpoPecCUuOHATILHON
JESATEIBHOCTBIO.

CamocrostenbHas paboTa 00ydaromuxcs sIBJISETCS] COCTaBHOM 4acThIO0 yueOHOM
pabotsl. Ee ocHOBHOM 1LI€NbIO SIBISETCA (POPMUPOBAHME HABBIKA CAMOCTOSTEIHHOTO
npuoOpeTeHus] 3HaHUKW 10 HEKOTOPHIM BOMpPOCaM TEOPETHUYECKOTO  Kypca,
3aKperyieHHe M yrayOJeHHe TMOJy4YeHHbIX 3HAaHMM, CaMOCTOsITeNlbHas paboTa co
CIPaBOYHHKAMHU, IEPUOTUIECKIMH U3/IaHUSIMU U HAYYHO-MOMYJISIPHOM JTUTEpaTypoil.

CamocrosiTenbHas padoTa BKIIIOYAET BBIIOJIHEHHE YYEOHBIX 3aJaHUi, B TOM
9HCIie ¥ UHIUBUIYaTbHBIX.

9 (I)OH}I OLHECHOYHBIX CPEACTB IJIHA MPOBECACHUA TEKYILIECIro0o KOHTPOJIA yClieBa-
€MOCTH " l'[pOMe)KyTO‘IHOﬁ aTreCTallum 110 uToraMm OCBOCHHMA JUCHUIIIMHDBI

VYpoBeHb M KaYECTBO 3HAHUN 00y4arOUIMXCsl OLIEHUBAIOTCS MO pe3yjIbTaTaM Te-
KYLIEro KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOYHOM aTTECTALIUM IO UTOTaM OCBOE-
HUSI JUCLUUIUINHBI.

OneHo4YHbIE CPEICTBA BKIIOYAOT: PEUICHUE CUTYallHOHHBIX 3a/1a4, TIMCbMEHHYIO
ayJIMTOPHYIO paloOTYy, 3aJlaHus, BbIIaBAEMbIE HA CAMOCTOSITENIBHYIO pabOTy 1O TeMaM
JTUCIUTUIMHBI (TOATOTOBKA JIOKJIAJIOB), YCTHBIN OMPOC MPOMIEHHOTO MaTepuaa.

YCTHBI ONPOC IPOBOAUTCS HA MPAKTUYECKUX 3aHATHUAX C LEIBK0 KOHTPOJIA
YCBOCHUS TEOPETUYECKOI0 MATEPHUAa, U3JIaracMoro Ha JIEKIUU.

OO6cyxaeHue NOKIaI0B O0y4arolUXcsl MPOXOJUT B paMKaxX MPAKTUYECKUX 3a-
HATHM IO TEMaM IHUCUUIUIMHBL. lIpenomaBaTens, Kak NMpaBuio, BBICTYIIAET B POJIH
KOHCYJIbTAHTA IIPU 3aCIyIIMBAHUM JOKJIAJI0B, OCYLIECTBIIET KOHTPOJIb MOJYYEHHBIX
oOyuaronumucs pe3yapTaToB. [IpenomaBarens cienut, 4TOObI BHICTYIUIEHHE HE CBO-
JIUJIOCh K MPOCTOMY BOCIIPOM3BEIAEHUIO TEKCTA. BBICTYIUIEHME TOJKHO CTPOUTHCS
cBOOOAHO, YOAUTENbHO U apryMeHTHpoBaHo. [Ipu 3ToM oOydaromuiics MOXeT 00-
palaTbCst K CBOMM 3aIUCAM, IPUBOAUTH BBIIEPKKH U3 NIEPUOANYECKOM I1€YaTH, Call-
TOB UHTEPHETA U T. [I.

Pelenne cuTyallMOHHBIX 3aJlay MPEACTaBIsSET cOO0M MPaKTUYECKOE MpPUMEHE-
HUE TEOPETUUYECKUX 3HAHUM K KOHKPETHOM XO35UCTBEHHOM CUTyaIluu (COBOKYITHOCTH
XO035IMCTBEHHBIX OIEpaluii, OCYIIECTBISIEMbIX B paMKax OpraHU3aluu).



KoHTponb BBIMIOMHEHUS 3aJaHUsI, BBIMOJHIEMOTO Ha MPAKTUYECKUX 3aHSATHUSX,
npecieayeT coboi 1eIb CBOEBPEMEHHOTO BBISIBJICHHUS TIJIOXO YCBOCHHOTO MaTepHuaia
JTUCHUTUIMHBI JJIS1 TTOCJIEAYIOIIEH KOPPEKTUPOBKH.

[IpomexxyTouHasi aTTecTanusi M0 UTOraM OCBOCHHMS JUCIUIIIMHBI TPOBOJUTCS B
BUJIC 3ayeTa C OLEHKON BO 2 cemecTpe. K MOMEHTy caauu 3adera JOJKHBI OBITH
YCHEUIHO TPOUICHBI TpeabIayIue (POPMbI KOHTPOJIS.

3a4eT C OILEHKOM MO3BOJISET OIEHUTh YPOBEHb OCBOCHUSI KOMIIETEHIINM 3a BECh
MepUOJT U3YUCHUS TUCHUIUIMHBI. BUjleT BKIIIOYAET JIBa TEOPETUUYECKUX BOMpoOca U 3a-
nauy. TeopeTnyeckue BOIPOCHl MOTYT OBITh 3aMEHEHBI Ha TECTHI.

9.1. bBanabHO-PpEeTHHIOBAasA CHCTEMA OLIEHKH TEeKYyILIero KOHTPOJIS ycIeBa-
€MOCTH U 3HAHM M MPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB

He npumensercs.

9.2 MeToanuyeckne peKOMEHJALMHU IO NMPOBEACHHUIO NMpoueIypbl OLlEHUBA-
HMSl 3HAHMI, YMEHUIl U HABBIKOB U (MJIHM) ONBITA JESITeILHOCTH, XapaKTepu3y-
IOIIUX 3TAnbI GopMUPOBAHUA KOMIIETEH M

Y CTHBIN OMIPOC OIEHUBAETCSI CIEAYIOIIMM 00pa3oMm:

«3a4TEHO»: 00YYaIOIIHICS JAET OTBET HA MOCTABJICHHBINA BOMPOC MO CYIIECTBY
Y TIPAaBWJIbHO OTBEYAET HA YTOUHSIOIIUE BOMPOCHI;

«HE 3a4TCHO»: O0YYAIOIINICS OTKA3bIBAETCSI OTBEYATHh HA MMOCTABICHHBIN
BOIPOC, JIMOO OTBEYAET HA HEr0 HEBEPHO U MPpHU (HOPMYITUPOBAHUH JTOTIOJTHUTEITHHBIX
(BcrioMoraTeIbHBIX ) BOIPOCOB.

Pemenne cuTyalluOHHBIX 33/]1a4 OLICHUBACTCS:

«3a4TEHO»: 00YYAIOUIUICS CAMOCTOATENbHO MPABWIIBHO PEIIAET 3a/1a4y, JaeT
000CHOBaHHYIO OIIEHKY 10 UTOTY pelIeHUS;

«HE 3a4TEHO»: 00YYaIOIIUICS OTKA3BIBAETCS OT BHITIOJIHEHUS 3a/1a4U WA HE
CIIOCOOEH €€ PEIIUTh CAaMOCTOSITEILHO, a TAKXKE C MTOMOIIIBIO MPETo/IaBaTesl.

Joxian:

«3aYTEHO»: TPAMOTHOE U HETIPOTUBOPEUYMBOE M3JI0KEHHUE CYTH BOIPOCA MPU
UCIIOJIb30BAHUU COBPEMEHHBIX UCTOUYHUKOB. OOyUaromuiicsi CHocoOeH cenaTh
000CHOBaHHBIE BBIBO/IbI, a TAK)KE YBEPEHHO OTBEUATh HA 33aJJaHHBIC B XOJI€
00CyX/1IeHHs BOPOCHI;

«HE 3a4TEHO»: HEYAOBJIETBOPUTEIBHOE KaUYE€CTBO U3JI0KEHUSI MaTeprala u
HECMOCOOHOCTH 00YYaIOIIErocs ciesiaTh 000CHOBAHHBIE BBIBOJIbI HIIU
PEKOMEHIAlMH.

9.3 TeMbI KypPCOBBIX padoT (IPOEKTOB) MO IMCHUIJINHE

B yueGHOM miaHe KypcoBBIX pabOT HE MPEAyCMOTPEHO.



9.4 KonTpoJibHbIE

BOIPOCHI

MJig IPOBECIACHHUA BXOAHOI0 KOHTPOJIA

OCTATOYHBbIX 3HAHMH 10 00eceYnBaAIOIIIUM AUCHHUIIVINHAM

OGecneunBaromue TUCIUIUTMHBL: «METOoIbl Hay4YHBIX UCCIET0BAHUINY, «PHIHOK
ABHAITMOHHBIX MEPEBO30K» «YpaBieHne 0€30MacHOCTBIO MOJETOBY.
[TpumepHBIE BOTPOCHI BXOJIHOTO KOHTPOJIA:

Nk W=

[TonsTHEe IPEANIPUATHS, 11eTh GYHKIIMOHUPOBAHKS TIPEATIPUSTH.
Kinaccudukanus MeTo10B HAy4YHOTO TIO3HAHUS.

DMIUPUIECKHE METOJIBI MCCIICIOBAHMUS.

[TonsiTue mpuObUIH U PEHTAOEIBHOCTH.

[ToHsTHE IPOU3BOAUTEIHLHOCTH TPY/IA.

[Tokazarenu 3(pheKTUBHOCTH HUCIIOIB30BAHUS TPYAOBBIX PECYPCOB.
Tumbl 1 XapaKTEPUCTUKH OCHOBHBIX YIIPABICHUYECKUX PEIICHUI.

9.5 Onucanue moka3arejieil U KpUTepueB OLEHUBAHWS KOMIIETEHIUI Ha
Pa3IMYHBIX 3TANAX UX (POPMUPOBAHUS, ONTUCAHUE KA OLlEHUBAHUSA

Komnerennun ITokaszarenu Kpurepuu onennBanus
OLICHUBAaHUS
(MHAMKATOPBI
JIOCTHKCHHS )
KOMIIETCHIIU I
I atan
3HaTh:
- — HampaBjieHHus UU(POBU3AIUU TPAHCIOPTHOM OT-
AYK—l pacnu;
YMers:
YK-1 Uk — TPUMEHSATHh CHCTEMHBIM TOJXOJ MPU HCIOIb30Ba-
HUU METOJIOB U CPEICTB IU(POBU3AIMHN YIPABICHUECKUX
MIPOLIECCOB;
3Harb:
— OCHOBHBIE Yrpo3bl HMH(OPMALMOHHOW Oe30macHo-
OIIK-10 U8 nk-10 CTH a aBTOMATH3UPOBAHHBIX CHCTEMax 00paboTkH HHEOP-
Maluu 1 yIpaBlIeHUsS
3HaTh:
U nk-11 OCHOBHBIE yTpo3bl MHPOPMAIIMOHHOM 0E30MacHOCTH B aBTO-
OIlIK-11 MaTH3HPOBAaHHBIX CHCTEMaX 00pabGoTKM HH(OpMaLUH |
Unk-11 yIIpaBJIeHUS
IT sran
YMers:
- — GOopMyIMpOBaTh W aHAIW3HPOBATH MPOOJIEMHYIO
VK1 Ayk-1 CUTYAIIMIO KAaK LEJIOCTHYIO CUCTEMY;
e — pa3pabaTbiBaTh BapUaHTHI PEIICHHS MPOOJIEMHON
YK—1

CUTYyallud Ha OCHOBE KPUTHUYECKOr0 aHaiu3a, (popMupoBaTh
CTPATETHIO IEHCTBHIA;




Komnerenunn [Tokaszarenu Kpurepun onennBanus
OIICHUBAHHUS
(MHAMKATOPBI
JOCTHKEHUS )
KOMIIETECHIU I
YMeTs:
— BBISBISITh U AHAJIM3UPOBATH OMACHOCTU U YTIPO3bI
Ha TpUMEpe KOHKPETHBIX MPOU3BOJCTBEHHBIX CHUTYAIIH,
OTHOCSIIIHUXCS K TPO(ECCUOHATILHOM e TSIIbHOCTH;
— HECTH OTBETCTBEHHOCTh MO COOIIOJACHHIO OCHOB-
OIIK-10 U3 010 HBIX TpeOoBaHMN WH(POPMALMOHHOW OE30MacHOCTH B IPO-
[[ecce MPUHATUS M peald3allid PelIeHUuN Ha BO3IYLIIHOM
TPAHCIIOPTE;
— oueHuBath 3(Q(HEKTUBHOCT, METOJIOB U MEPOIPUS-
TUH MO0 OpraHU3alMyd U 00ECIeYeHUI0 COOII0AeHUsT TpeOo-
BaHUH H(GOPMAIIMOHHON 0€30MaCHOCTH.
Bnaners:
- — HaBBIKAMH WCIOJIb30BaHUS ITU(POBBIX TEXHOIOTHIA
OMK-11 Honk-11 Ha BO3/IyIIHOM TPAaHCIIOPTE;
) — HaBBIKAMH PabOThl C MHCTPYMEHTAJIbHBIMU CpE.I-
N/onk-11 CTBaMH, TMpEAHA3HAYCHHBIMH JUJII OOpabOTKH SKOHOMHUYE-
CKMX JJAHHBIX B COOTBETCTBUU C NOCTABICHHON 3a/1ayeil.

[IIkana oneHuBaHUs PU MPOBEACHUN TPOMEXKYTOUHON aTTECTAlUU

«Omauunoy BBICTABIAETCS OO0y4alolleMycsi, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMATU3UPOBAHHbIE, TIIyOOKHE 3HAHUS MO pPAacCMATPUBAEMOM KOMIETEHIMU U
YMEHUE YBEPEHHO MPUMEHSTh MUX Ha MPAKTHKE NMpPHU PEHICHUH 3a]ad, CBOOOJHOE U
paBUIbHOE 0OOCHOBAaHUE MPUHATHIX pelieHuil. OTBeuyas Ha BOIPOC, MOXKET OBICTPO
U 0e30muO0YHO  TMPOWLIIOCTPUPOBATH  OTBET COOCTBEHHBIMH  MPUMEPAMHU.
OOyuyaromuiicss caMOCTOSITENIbHO MPABWJIBHO pEIIaeT 3ajady, JaeT 0OOCHOBAHHYIO
OLICHKY MUTOraM PELICHUS.

«Xopowioy ebICTaBisIeTCd OOydaroleMycs, €ClId OH TBEPAO 3HAET MaTepual,
IPAMOTHO U MO CYIIECTBY M3JIara€T €ro, yMEEeT MPUMEHSTh MOJTyUYCHHbIE 3HAHUS Ha
IIPaKTUKE, HO JOIMYCKAET B OTBETE€ WJIM B PEIICHUU 33Jla4l HEKOTOpPbIE HETOYHOCTH,
XOPOIIIO BJIAJIEET BCEM COAECpP>KaHUEM, BUIUT B3aUMOCBS3HM, HO HE BCEI/Ia JeNIaeT 3TO
CaMOCTOATENIbHO 0e3 moMounu mnpenonasarend. OOydaroniuiics pemaer 3axady
BEPHO, HO IIPH IMOMOIIM MPENOAABATENS.

«Yoosenemeopumenvno»  BBICTAaBISAETCS  OOydYaroIIeMycsi,  IOKa3aBIIEMY
dbparMeHTapHbIN, Pa3pO3HEHHBIA XapakTep 3HAHWUN, HEJOCTATOYHO TIPABHIIHHBIC
(bopMyTUpOBKH 0a30BBIX MOHSATHI, HAPYIIECHUS JOTMUECKON MOCIEA0BATEIHLHOCTH B
U3JI0)KEHUHM IPOTrpaMMHOr0 Marepuajna, HO IMpPU 3TOM OH BIAJIEET OCHOBHBIMU
pazzenamMu yueOHOM porpaMMbl B paMKax 3aJIaHHON KOMITETEHLIUH, HEOOXOAUMBIMU
JUTSL TaJIbHEUIIEro 00y4YeHUsl U MOXKET MPUMEHSTh MOJyYeHHbIE 3HAHUs 110 00pasily B
cTaHAapTHOM cutTyaruu. OTBeyaeT TOJBKO HA KOHKPETHBIM BOIPOC, COEIUHSET
3HAHUS M3 Pa3HbIX pPa3JeloB Kypca TOJBKO NPU HABOJAIIMX BOMpPOCAX
npenojasarens. CutyaluoHHas 3ajaya penieHa He MOJHOCTBIO, WM COAEpKaTCs
HE3HAUUTEIbHbIE OIIMOKHM B pacyeTax.




«HeyooenemsopumenvHo» BBICTABISETCS 00yYarolieMycsi, KOTOPbI HE 3HaeT
OOJIbIIE YacTH OCHOBHOTO COJIEpKaHHUS Y4YEeOHOW NpPOrpaMmbl JTUCLUILUIMHBL B
paMKax KOMIIETEHUUH, JOMYCKAaeT IpyOble OmHUOKH B (HOPMYIMPOBKAX OCHOBHBIX
MOHATUH JUCITUTUTMHBI 1 HE YMEET UCITOJIh30BaTh IMOJYyYEHHBIC 3HAHUS TIPH PEIICHUN
TUTIOBBIX TPaKTUYECKUX 3amad. He packpwIThl TiyOMHA W TIOJIHOTA TPH OTBETax.
3amava He pelleHa Jaxke Py MOMOIIY PernoaBaTess.

9.6 TunoBble KOHTPOJIbHBIE 3aJaHUsl Jsl TPOBEJAEHHS] TEKYIIero
KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAIUM 110 UTOraM 00y4eHHs 10 JUCHHUILIHHE

9.6.1 IlpuMepHble KOHTPOJIbHbIE 32JaHUSl /JIsl NMPOBeAEeHHUS TEKYIIero
KOHTPOJISl YCIIeBAeMOCTH

IIpuMepHbIi IepeYeHb BONPOCOB TeCTa

1. YUto Takoe nuHelHas perpeccus’?

a) 3T0 (PyHKIMOHAIbHASI 3aBUCUMOCTb, KOTOpas IMO3BOJISIET MPOTHO3UPOBATH
V3MEHEHUsI HENTPEPBIBHBIX YNCIIOBBIX [1APAMETPOB;

0) Mojielib 3aBUCUMOCTH HENPEPHIBHOW MEPEMEHHON Yy OT OOBACHSIOUIUX €€
(bakTOpOB, B KOTOPOH (DYHKITHS 3aBUCUMOCTH SIBJISICTCS] TUHEHUHOM;

B) MOJIeTTb 3aBUCHUMOCTH JUCKPETHOUW MEPEMEHHON Y OT 0OBSICHSIONUX ee (hak-

TOPOB, B KOTOPOH (DYHKIIMS 3aBUCUMOCTH SIBIIICTCS JIMHEHHOM.

2. OcHOBHas XapaKTEepUCTHKA 3a/1a4yu OMHAPHOM Kiaccu(UKaIIK:
a) K1accu(pUKaIKs OCYIIECTBISETCS O OAHOMY MPU3HAKY;
0) 3aBUCHMasi IEPEMEHHAsl MOKET IPUHUMATh TOJIBKO J1Ba 3HAYCHMUS;

B) KJIaCCI/I(i)I/IKa]_II/I}I OCYHICCTBIACTCA 110 IBYM IIPHU3HAKAM.

3. Knaccuukanus OTHOCUTCS K CTPaTEruu:
a) oOydeHus 0e3 yUuTes;
0) 00yUYeHHS C yUUTEIIEeM;

B) 00a OTBETa HEBEPHBI.

4. SIBneHue nepeoOydeHUs XapaKTepU3yeTCs

a) Ype3MEpPHO TOYHBIM COOTBETCTBUEM MOJIETIH KOHKPETHOMY Habopy oOydaro-
HIUX IPUMEPOB, MPU KOTOPOM MOJIETH TEPSIET CIIOCOOHOCTh K 0000IEHUIO;

0) BOBHMKHOBEHHMEM, B CIIyyae CIIMIIKOM JOJITOro 00y4eHHs, HEJOCTATOYHOTO

Yyucia 00y4aromuX MPUMEPOB UK CIUIITKOM CIOXHOM CTPYKTYpPhI MOJICTIH;



B) BO3HHMKHOBCHHCM, B CIIy4ac CJIMIIKOM OOJII'OT'O O6y‘-IeHI/I$I, CIIMILIKOM CJI0KHOM

CTPYKTYPbI MOJIEIIH.

5. 3agaya kiaccupuKaIuyl CBOJIUTCS K

a) HaXOXKJICHHIO YaCTBIX 3aBUCHMOCTEH MEXIy 00BEKTaMHU MJIN COOBITHUSMU;

0) onpeeneHuIo Kilacca 00bEKTa MO €ro XapaKTepUCTUKaM;

B) OMpCACICHUIO IO U3BCCTHBIM XapPaKTCPHUCTUKAMU 00BbEeKTa 3HAaUYEHHUE HEKOTO-

pOTO €ro Mmapamerpa;

F) IMOUCKY HC3aBHUCHUMBIX I'PVYIIII U UX XAPAKTCPHUCTHK B BCCM MHOXKCCTBC aHAJIN-

SUPYCMBbBIX TaHHBbIX.

6.

MHOX€eCTBO INpUMECPOB, MCIIOJIB3YCMOC MJII KOHCTPYHUPOBAHUA MOACIIN,

Ha3bIBACTCA

a) oOy4JaromuM MHOXKECTBOM;

0) TECTOBBIM MHOKECTBOM;

B) BaInJallMOHHBIM MHOKCCTBOM.

IIpumepHbIi epeYyeHb BOMPOCOB YCTHOI'O OIPOCca

1.
2.
3.

[IpeaMeT uccnenoBanust SJKOHOMETPUKH.
[IpuBecTu kiaccudpuKkaiyo SJKOHOMETPUIECKUX 3a/1au.

Kakue meTonpl u 3adueM UCHONB3YIOTCS ISl MPeaoOpabOTKU CTaTHUCTHYE-

CKUX JAaHHBIX?

4. OOBCKTUBHBIC MPUYMHBI MCIOJH30BAHUS M PA3HOBUIHOCTH HECIUIOIIHOIO
HaOJIIOICHUSL.

5. Kiaccudukanus 5)KOHOMETPHUIECKUX TTePEMEHHBIX.

6. UYto Ha3LIBAIOT ITAHEILHLIMA JAHHBIMU?

7. Onwucath MOJCIHb ITAPHON PErPeCcCHM.

8. Kakum o0Opa3oM OIICHMBAIOTCS 3HAYCHUS KOA(D(PHUIIMECHTOB pErpecCHOHHOM
MOJCITH ?

9. Kak nmpoBoauTcst mpoBepKa THIMOTE3bl 0 3HAYUMOCTH KO03(PPUITMEHTOB MOJIe-

JIM TTApHOM perpeccun’?

10. [lepeuncinuth TUHEHHBIE METOABl MAUTUHHOTO OOYYEHHSI U JaTh UM KpaT-

KYIO XapaKTEPUCTUKY.

11. [lepeuncnuth HENMHEWMHBIC METOIBI MATUHHOTO OOYYEHUS U J1aTh UM Kpat-

KYIO XapaKTEPUCTUKY.



12. IlpuBectu mpuMep MOCTAHOBKH 3a/1a4d pacro3HaBaHUsI 00pa30B MpHU pelie-
HUW SKOHOMHUYECKHX 3a/1a4.

13. IlpuBecTr mpUMeEpP NOCTAHOBKH PETPECCHOHHOW 3aJayyl MPU PEUIEHUH KO-
HOMMYECKHUX 33/1a4.

14. Tlepeunciuts ocHoBHBIE TUIIBI MTHC 1 1aTh UM KPaTKyIO XapaKTEPUCTHUKY.

15. Kpatko onucaTs arperupyromui anroputM NporHo3upOBaHUS.

16. Onucarp anropuT™ UACHTUPUKALUHA MOJEIIN BPEMEHHOTO psija.

17. Kak noructuyeckas perpeccusi MOKET ObIThb MCIOJb30BaHa MPU PEIICHUH

9KOHOMHNYCCKHX 3az[a11?

IIpuMepbI IPAKTHYECKUX 3aJAHUH

3apanme 1.

OTBeTbTE Ha BOIIPOCHI O JAHHBIX 110 aBUapeiicam 3a 4 mecsa.

1) Cuuraiite BBIOOPKY U3 (paitna npu nomoiu Gynkiuu pd.read csv U OTBEThTE
Ha CJIEIYIOUIUE BOIPOCHI:

— HWwMerotes a1 B TaHHBIX NPOMYIICHHBIC 3HAUCHUS?

—  CKOJIbKO BCEro MponyLIeHHBIX 3JIEMEHTOB B Tabnu1e "00beKT-pu3HaK'?

—  CKoJbKO 00BEKTOB UMEIOT XOTSI OBl OJIMH MPOMYCK?

—  CKOJIBKO TIPU3HAKOB UMEIOT XOTS OBl OJHO MPOIYIIIEHHOE 3HAUYCHUE?

2) [IpeoOpasyiiTe kaxxawiii nmpu3Hak FeatureName U3 ykazaHHBIX B TTapy HOBBIX
npusHakoB FeatureName, Hour, FeatureName Minute, pa3enuB Kaxaoe 13 3Haue-
HUU Ha Yachl U MUHYTHI. He 3a0y/1bTe MpH 3TOM UCKIIIOUUTH UCXOIHBIN PU3HAK U3
BBIOOpKHU. B citydae, eciu 3HaueHne npu3Haka OTCYTCTBYET, 3HAYEHUS JBYX HOBBIX
IIPU3HAKOB, €T0 3aMEHSIOIINX, TAKKE TOJLKHBI OTCYTCTBOBATh.

3) HekoTtopble u3 Npu3HAKOB, OTIMYHBIX OT IEJIEBOM MEPEMEHHOM, MOTYT OKa-
3bIBaTh YEPECUYP 3HAUMMOE BIMSHUE HA MPOTHO3, TOCKOJIBKY [0 CBOEMY CMBICITY CO-
JiepKaT OOJIBIIYIO 00 HH(OPMAIIMU O 3HAYCHUH LIeJIEBOM nepeMeHHon. 3yunTe
onucaHue Habopa TaHHBIX U UCKIIFOUHUTE MPU3HAKHU, CUIIBHO KOPPEIUPYIOIIHE C OTBE-
Tamu. Bai BEIOOp MPU3HAKOB AJIs UCKITIOYEHHSI U3 BBIOOPKHU 00OCHYHTE.

4) IlpuBenure AaHHBIEC K BUAY, IPUTOAHOMY JJI O0yUYEHUS TUHEHHBIX MOJIETIEH.
J11s 3TOrO BELECTBEHHbIE PU3HAKK HAJI0 OTMACILITA0OMPOBAThH, & KATETOPUAJIbHBIE
— IPUBECTH K YHCIOBOMY BHAY. Takke HaJ0 yCTPaHUTh NPOIYCKU B TaHHBIX. Pea-
Iu3yiTe QYHKIMIO, KOTOpasi MPUHUMAET Ha BXOJ IaHHbIE C TIPU3HAKAMH U BBITIOJIHSI-

CT CIICAYIOMUC IIaru:



— 3aMeHa NPOMyIIEHHBIX 3HAYCHUI HA HYJIH JIJI BEIIIECTBEHHBIX MPU3HA-
KOB M Ha CTPOKH man' 111 KaTEropuaJIbHbIX.

— MacmtabupoBaHue BEIIECTBEHHBIX MPU3HAKOB C TOMOIIBIO
StandardScaler.

— One-hot-koanpoBaHne KaTeropuaibHbIX MPU3HAKOB C MOMOIIBIO Dic-
tVectorizermmudyunkiuupd.get_dummies. MeToj A07KeH BO3BpaliaTh mpeodpaso-
BaHHbIM DataFrame, KOTOpPBI 1OJI’KHA COCTOATH M3 MacIITAOMPOBAHHBIX BEILIECTBEH-
HBIX MPU3HAKOB U 3aKOJIMPOBAHHBIX KATErOPUAIIbHBIX (MCXOHBIE TPU3HAKU JOJKHBI
OBITh UCKIIFOUEHBI U3 BEIOOPKH).

5) Pa36eiiTe BBIOOPKY M BEKTOD 11€JIEBOM IMepeMEeHHOM Ha 00ydeHrne U KOHTPOJIb
B oTHo1eHuu 70/30.

6) O6yuunTe nuHEHHYIO perpeccuro Ha 1000 o6bekTax U3 00ydaromel BRIOOPKH
u BbiBeuTe 3HaueHuss MSE u R”2 u Ha 3T0ii OABBIOOPKE U KOHTPOJILHOM BBIOOPKE.
[IpouHTEpHIPETUPYNTE MOIYUEHHBIN PE3YNbTAT — HACKOJIBKO KAUECTBEHHBIE MTPO-
THO3BI CTPOUT ToTy4eHHast Mojiens? Kakue npobiembl HaOI0Aat0TCsl B MOIeN?

7) Obyuute nuHenble perpeccun ¢ L1- u L2-perynspuzatopom, nogodpan
Jydliliee 3HaYEHUE MapaMeTpa peryapu3alyy Mpy MOMOIM Kpocc-Bauiauu. Bel-
BEJIMTE 3HAUEHUS U HA OOYYAIOIIeH U KOHTPOJIbHON BHIOOPKAX. Y 1alloCh JIM PEIIUTh

yKa3aHHbIC BaMU paHee MpoOIeMbl?

3apanme 2.

1) Paz6eiiTe npenocraBnennsii Bam npenogaBaTenem HaOOp JaHHBIX HA 00Y-
YaloIIyl0 U TECTOBYIO YaCTH B COOTHOIIICHUU &:2.

2) [IpoBeauTte npeaoOpabOTKy JaHHBIX: 3aM0JHEHUE POITYCKOB, KOAUPOBAHUE,
macmrtabupoBanue 3). O0yuuTte, a 3aTeM MPOBATUAUPYNUTE HA TECTOBBIX TaHHBIX MO-
JIeJIb JJOTUCTUYECKOM perpeccun 4) Beruuciaure 3HadeHUs: MeTpUK: recall, presision,
F1-mepa, AUC-ROC. IToctpoiite ROC-kpuBy1o0.

TeMbI TOKJIA10B

1. cnionp30BaHue OPTOrOHAIBHBIX ITOJIMHOMOB B IPEJACTABICHUM U aHAIU3E
BPEMEHHBIX PSIOB.

2. JlnHaMA4YeCcKrue MOJAEIIN SKOHOMETPUKHA HA OCHOBE YPABHEHUIN COCTOSTHUS.

3. PexypcuBHBIM METOJ HAaMMEHBIINX KBaJApaTOB U €r0 IPUMEHEHHUE B DKOHO-

MHKE.



4. MeTo bl TEXHHYECKOT0 aHAJIN3a KypCOB BAIIOT, aKIUH U APYTUX aKTHBOB.
5. MeTtozsl MPOrHO3UPOBAHUS U3MEHEHUS MAKPOIKOHOMHUYECKUX ITOKA3aTEIIEH.

TunoBbie CUTyallMOHHBIC 3a1a'YA

3anauva 1.
Nmeercs nndopmarus 3a 10 1€T OTHOCUTEIBHO CPEIHETO 10X0/1a X U CPEeIHEro moTpeo-

nenus Y (MiaH.pyo.):
logbl| 90 | 91 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99
X 10,5 | 116|123 | 13,7145 | 16,1 [ 17,3 | 18,7 | 20,1 | 21,8
Y 18,115]/10,03|8,409(12,07|12,44]111,35|12,76[13,92|17,28]|17,49

1. Ouenute k03P PUIMEHTH! TMHENHON perpeccuu Y = ﬂo + ﬂl X + ¢ 1o merony
HaUMEHBIINX KBaJApPaTOB.
2. IIpoBepbTe CTATUCTUYECKYHO 3HAYMMOCTD OLEHOK }) ), h; TEOPETHIECKUX KOIPDHH-

IMEHTOB f3 . /3| TIU YPOBHAX 3HAYAMOCTH Q@ = 0,05.

3. Paccuuraiite 95%-e noBepUTEIbHBIE HHTEPBAIBI AJI TEOPETUUECKUX KOIPPUIIH-
€HTOB PErpeccui.

4. Cnpornosupyiite notpediaenue npu goxoae X = 19,0 u paccuuraiite 95% nose-
PUTENBHBIN HHTEPBAJ JJIsl YCIOBHOTO MatemaTudeckoro oxumanus M(Y|X = 19,0).

5. PaccumTaiite rpaHHIIBI HHTEPBAJIA, B KOTOPOM OyZIET COCPEJOTOUEHO HE MEHEE
95% BO3MOXKHBIX 00BeMOB OTpebaeHUs pu qoxone X = 19,0.

6. OnieHuTE Ha CKOJIBKO U3MEHUTCS MOTPEOJICHHE, €CITH IOXO BBIpacTeT Ha 3
MJTH.pYO.

7. Paccunraiite KO>(pGUIMEHT TETEPMUHALIMK R.

8. Paccuuraiite F- cratucTuky ajis ko3 uiiueHTa 1eTepMrUHAIIMKI U OLICHUTE €T0
CTaTUCTUYECKYIO 3HAYUMOCTb.

3agauya 2.

Nmeercs nadopmalus 3a 15 1eT OTHOCUTEIBLHO CPEIHETo 10X01a X M CPEeIHEro moTpeo-
nenus Y (MiH.pyo.):

Tonnl X Y T'onwl X Y Tonwl 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. Ouennre k03 duumentsl mueinoil perpecenn ¥ = f + B X + & mo merony
HAaUMEHBIIHUX KBAIPATOB.

2. Boruncnure 3Hauenue DW cratuctuku [lapOuna-YorcoHa 1 npoaHanu3upyire
HaJIU4He aBTOKOPPEISIINU OCTaTKOB.

3. [Ipu HanM4KMK aBTOKOPPEISALINU TEPEOLEHUTE YPABHEHUE PETPECCUH, UCTIONbB3YS
JUIs1 3TOr00IMH LUK MeTosa Koxpana-Opkarra.

3agaua 3.



HWsBecTHBI nanHble 118 30 JOMOXO03HCTB (B YCIOBHBIX €AMHHMIAX) 0 goxoaaMm (X) u pac-
xonam (Y):

26 28 31 32 34 35 37 40 41 43
11,2 1974 [ 124 | 15 [ 122 (121 [ 164 [ 14,7 [ 16,4 | 20,2
45 48 49 52 53 54 57 60 61 62
149 (192 23 [244 (212 [17,8[22,8 (28,2216 20,5
63 66 67 68 69 70 75 77 79 80
296 | 31 (248224228349 31,5 30,8 23,3 | 41,1

1. Ouenure kodduiuents! Mmueiinoil perpeccun ¥ = [ ot S X +& mo metony

<[ X[<|X[<]X

HAaUMEHBIINX KBaIPaTOB.

2. lMpumenute TecT [N'onadenna-Kpanara ans uzydeHus: runoresbl 00 OTCYTCTBUM Te-
TEPOCKEIaCTUYHOCTU OCTATKOB.

3. B caydae rerepoCcKedaCTUYHOCTH OCTATKOB NPUMEHHUTE B3BEIICHHBIM METO]
HAUMEHBINKX KBAJIPATOB, MPE/INOIAras, 4T0 JUCIEPCUU OTKIOHEHUA 7 MPOMOPIMOHANb-

HBI y7.

4, OHpe,Z[eJ'II/ITe, CYIICCTBCHHO JIM IIOBJIMAJIA TCTCPOCKCAACTUIHOCTL HAa KAYCCTBO OIIC-
HOK B YpaBHCHHWH, ITOCTPOCHHOM I10 O6BI‘{HOMy MCTOAY HAMMCHBIIINX KBAAPATOB.

3anaua 4. LDA.

PaiioHbl HEKOTOPOI 00JIACTH XapaKTEPU3YIOTCS COLMAIBHO-APKOHOMHUYECKUMHU TOKa3a-
TEJSAMHU, 0003HAYCHHSI, HAMMEHOBAHUS M 3HAUEHUS! KOTOPBIX puBeaeHBI B Ta01. Mmerotcs p
oOy4armux BbIOOPOK M3 HOPMAIbHO PACHPEEICHHBIX T€HEPAJIbHBIX COBOKYIMHOCTEH C
PaBHBIMHM KOBApUALIMOHHBIMU MaTpulaMu. /{15 KakJ10oro BapuaHTa MpUBEIEH HaOOp U3 IIsi-
TH TIOKa3aTesiel Ui aHajln3a, KOJIMYECTBO M COCTaB O0ydarommx BbIOOpok. HeoOxomumo
IPOBECTU KJIacCU(PUKALMIO PallOHOB, HE BOILIEAIIMX B 00yJarouiie BHIOOPKU, Ha p KJIaCCOB
U 1aTh SKOHOMHYECKYIO MHTEPIIPETALIUIO PE3YIbTaTOB KilacCU(UKAIIUY.

9.6.2 KoHTpoJibHBIE BONPOCHI MPOMEKYTOYHOH ATTECTAIMH MO HUTOram
O0CBOCHHS JUCHHUILIUHBI

. OcHOBHbIE HaNpaBJICHUS UPPOBU3AIMN TPAHCTIOPTHOM OTPACIIH.
. Hudpossie aBoitnuku. [Ipumepsi.
. MeTobl IpUHATHS PEILICHUN.
. TenaeHUMU pa3BUTHS TEXHOJIOTMH OOJIBIINX JTAHHBIX.
. Llenm u METONBI MHTEIVIEKTYAJIbHOIO AHAJIN3A JAHHBIX.
. MeTroapl MallIMHHOrO OOYYEHHUSI U IPUMEPBI UX UCIIOJIb30BAHUS.
. Knaccudukaius mMeTomoB mpeAcTaBleHUsI JaHHBIX B aBTOMATHU3HPOBAH-
HBIX CUCTEMAX.
8. Pemsumonnsie CYB/I.
9. NHcTpyMeHTalIbHBIE CpeNICTBA sl cOOpa U aHalIu3a JTAaHHBIX.
10. ABTOMaTHM3MpPOBaHHBIE CUCTEMbI 00paOOTKM MH(OpMAIUU U yIpaBiie-
HUS HAa TPAHCIOPTE.
11. JluneliHas mapHas perpeccus.
12.  Koppensauus v ee HCIOJIb30BAaHUE B AaHAIN3E TAHHBIX.

NNt AW



13. MHoxecTBeHHas JuHEHas perpeccus. OT6op (hakTopos.

14.  OO0O0O6IIEeHHBIN METO HAUMEHBIIINX KBaJIPaTOB.

15. Cucrembl TUHEHHBIX OJTHOBPEMEHHBIX ypaBHeHUH. Kiaccudukarusi.
16. BpeMmeHHbIE PSBI K METOJIBI TPOTHO3UPOBAHUS.

TumoBble 3a1a4M /151 NPOBEACHUSA MPOMEKYTOUHOM ATTECTALMHA

3agaya 1. Ha ocHOBaHMM MPUBECHHBIX JAHHBIX MOTYYCHA aHATUTHUECKU 3a-
JTaHHAsl MOJIEJIb MHOKECTBEHHOM perpeccui.

1) laTh MHTEpIIPETAIUIO TIOCTPOCHHON MOJIETU U OTAEIBHBIX €€ KOdPPUIIUEH-
TOB.

2) Haiitu k03 puiueHTsl 371aCTUYHOCTH, OeTa-KOA(DPUIIUECHTHI, AeIbTa-
ko3 purenTsl, kKorhduireHT nerepmuHanuu. OObSICHUTH paCCUYUTAHHBIC 3HAYE-
HUSL.

3) OueHuTh TOYHOCTh MOJIENIM C IOMOLIBIO CPEAHEN OTHOCUTEIBHON OIIUOKH
anmpOKCUMAITUH.

3agaya 2. GupMy UHTEpPECYET CBA3b MEXKIY YMCIOM KJIMEHTOB U pacXxoJamMH Ha
peknamy. beita coOpana cnenytomas nadopmarus (Tadir.)

TpeOyeTcs:

1) [loctpouts MO/IETH 3aBUCUMOCTH YHCIIa KIIUEHTOB OT 3aTpaT Ha peKIamy.

2) [losicHUTH CMBICT TTApaMETPOB YPABHEHUS PETPECCUH.

3) PaccuuTtaTh mMpOTHO3HOE 3HAUYEHHUE Pe3yibTaTa, €ClIM MPOTHO3HBIE 3HAUCHHUS
¢dakropa X coctaBiaT 80% OT ero MaKCUMaIbHOTO 3HAYEHUSI.

4) Pe3ynbTaTbl MOJIETUPOBAHMS U MPOTHO3UPOBAHUS OTOOPa3UTh Ha rpaduke.

3anaua 3. B 1a0:1. npuBeieHbI JaHHbBIE IO 3aBUCUMOM nIepeMeHHoi y. Tpedyer-
Cs1 IPOBEPUTH HAJIMYHE M€TEPOCKENACTUYHOCTH C IIOMOILBIO TAPAMETPHUUECKOTO TE-
cta l'onpadenbna-KBanara npu yposue 3naunmoctu 0,05.

3anaua 4. [l BBIOOpKHU

y|2|-1| 1 [3]-2]0
x; |1 —-1] 2 [O0] 2 |1
x, |1 2 | =121 |2

HAIMUIIATE MATPUILl X U Y JUISI MOZCIIH PErpecCuu
y = Lo + B1x1 + 2%, + error.
3anmummTe B MATPUYIHOM BHJIC CUCTEMY HOPMAJIbHBIX YPaBHCHHIA.

3apava 5. JI)1s1 My>KurH BO3pacTHOM rpynibl 28-38 sieT ObLI OllEHeHa MOJIEITb
perpeccuu 3aBUCUMOCTH MOYACOBOM OIJIaThl Wage OT BO3pacTa age, CTa)ka Ha TeKy-
eM MecTe paboThI tenure, CEMEMHOTo cTaTyca married, MecTa JKUTeJIbCTBA urban,



KOJIMYecTBa OpaTheB U cectep sibs, U pe3ynbratoB [Q-TecTa. 3aBucuMas NepeMeH-

Has: In(wage); o0bem BeIOOpKH 935.

const age age 2 tenure | married | 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
3anaHue:

1 [aiiTe maTepnperanno K03QUIHUEHTOB MOIEIN PETPECCUU.

2 Jlaiite uaTepnpeTanuio koddpuuuenta R? u npoBepbTe 3HaYUMOCTh PErPEC-
CUU «B LIEJIOM.

3 IlpoBepbTe 3HAUMMOCTb BIUSAHUSA (PaKTOpa BO3pacT U (pakTopa KBajapaT BO3-
pacra.

4 F-cTaTUCcTHKA JUIs IPOBEPKU COBMECTHOM 3HAUMMOCTH age U dge? paBHa
8.4986. 3HaunMO JI1 COBMECTHOE BIUSHKUE (PAKTOPOB BO3PACT U KBaApaT Bo3pacTa?

5 Kak MOXHO 00BSCHUTH Pe3ybTaThl, MOJTYYCHHBIE B 1.3 U .47

3agaua S. IIpuBeneHs! qanHbie 00 3HEepromnoTpedaeHun 3aanuid. Heodxonumo
BBITMIOJIHUTH MIPOTHO3 perTHHTra 3Hepronorpednenus (Energy Star Score) 3qanust u
IPOaHAIN3UPOBATh, KAKME MPU3HAKN OKa3bIBAIOT HA HETO CUJIbHEHIIIEE BIUSHUE.

3agaya 6. Heo6xo1mMo BOCCTAaHOBHUTH MapaMeTpsl a, b, ¢ pyHkumu f, nmes
Ha0Op M3BECTHBIX Iap (xl, f (xl)), T (xn, f (xn)) ¥ 3Hasl, 9TO 3HAYCHUS (QYHKITUU
OIIPEJICIISIIOTCS TI0 Cleyolei hopmyIie:

f(x) = ((a+ey)sinx + (b + &)ln x)z + (c + g,)x?

3agaya 7. BoInogHUTH K1acTepU3alUIo IPUBEICHHBIX JAHHBIX HA YHUCIOBBIX
pU3HaKax, KjacTep 100aBUTh K JaHHBIM B KAYECTBE IPU3HAKA U O0YYUTh HA 3TOM
kiaccupukaTop. CpaBHUTh METPUKH C KJIACTEPOM-IIPU3HAKOM U Oe3 Hero. CrenaTsb
BBIBOJI.

3agaua 8. /lana MakposKOHOMUYECKasi KEHHCHAHCKasi MOJIENb MTOTPEOICHUS
BUJA
y=a; +b(C+D)+eg,
{C=a2+b2 Y+ by -y 4 +é&,

HH(i)OpMaHI/IH 3a JCBATH JICT O IIPHUPOCTAX BCECX roKazarejiei JaHa B TabI.



Tox D V.1 v C

1 6.2 467 31 1.

2 224 3.1 228 04
3 -17.3 228 7.3 13
4 120 7.8 214 8.7
3 30 214 17.8 238
] 447 17,8 372 2.6
7 231 372 35.7 300
2 512 35.7 46,6 314
o 323 46.6 36,0 301
Cyamaa 1675 2301 248 4 1827

3ajaHue:

1. TpanchopmupoBaTh CUCTEMY K TPUBEACHHOMY BUITY.

2. [IpoBecTy NACHTU(PUKALUIO MOJIETH.

3. PaccuuraTh mapaMeTpbl ypaBHEHUN CTPYKTYPHOU MOJIEIIN.

10 MeTtoanveckue peKOMEHIAUMH JJIs1 00YYAKIIMXCS 110 OCBOCHHIO IUCIU-
IJIMHBI

MeTtonuka TpenojaBaHusl IUCIUIUIMHBL XapaKTEPU3YETCs COBOKYITHOCTBIO
METOJI0OB, TPUEMOB M CPEJACTB OOY4YeHMs, OOCCIECUHBAIONINX peaU3aIHI0
COJICp)KaHUS U Yy4eOHO-BOCITMTATEIBHBIX IEJICH AUCIUILIMHBI, KOTOPas MOXKET OBITh
MpPEJCTaBICHA KaK HEKOTOpas METOAMYECKas CHCTEMa, BKIIIOYAIOIas METOJbI,
npueMbl U cpejacTBa oOydeHus. Takoil Mojaxoj Mo3BojsieT Oojiee KayeCTBEHHO
MOJOUTH K BOIIPOCY OCBOCHUS JUCIUTIIIUHBI 00YYaIOIIUMUCS.

VYueOHble 3aHATHS HAYMHAIOTCSA W 3aKaHYHUBAIOTCS 10 BPEMEHH B COOTBETCTBUH
¢ yrBepxkaeHHbiM pexkumom CII6 T'VI'A B ayauTopusix COTJacHO CEMECTPOBBIM
pacnucaHusiM  TEOpPETHUYECKMX 3aHATHM. Ha 3aHaTHAX, OPEeayCMOTPEHHBIX
pacniucanueM, o0si3aHbI MPUCYTCTBOBAThH BCE 00yJArOITHECS.

Jleknuu SABIAIOTCS OJHUM U3 BaXKHEHIIUX BUJOB YYEOHBIX 3aHATHH U
COCTaBIITIOT OCHOBY TEOPETUYECKOM TOJATOTOBKHM OOYYAFOIIUXCS IO JUCIUTIINHAM.
JIekuss MMEeT 1ENbI0 JaTh CUCTEMATHU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM IO
JTUCLUUIUIMHE, PACKPBITh COCTOSTHUE U MEPCIEKTUBBI MPOrpecca KOHKPETHON 00J1acTH
HAayKM U SKOHOMHKH, CKOHIIEHTPUPOBATh BHUMAHHE Ha HauOoJiee CIOXKHBIX H
Y3JIOBBIX BOMNpOCax. OJTa LEJdb ONPEAEseT IUIAKTUYECKOEC HA3HAYCHUE JICKIWH,
KOTOpOE 3aKII0YaeTcs B TOM, YTOOBI O3HAKOMHUTH OOYYAIONMIUXCS C OCHOBHBIM
COAEpKAHUEM, KATETOPUSMH, TPUHIIMIIAMHA U 3aKOHOMEPHOCTSAMU U3y4aE€MOU TEMBI U
npeaMera oOydeHusl B LEJIOM, €r0 TVIABHBIMU HJICSIMU U HAIPABICHUSIMU Pa3BUTHUSL.
Nmenno ©Ha nexkmuu (QOpMUPYETCS HAyYHOE MHPOBO33pEHHE OO0ydYaroIerocs,
3aKJIQJILIBAIOTCS TEOPETHYECKHE OCHOBBI (PYHJAaMEHTAJbHBIX 3HAHMK OyAyIlero
VIpPaBJICHIIA, CTUMYJIUPYETCS €ro aKTHBHAsg IIO3HABaTEelIbHAs JEATEIbHOCTb,
pelIaeTcs LeJbld psii BOMPOCOB BOCIUTATEIBHOTO XapaKTepa.

Kaxnas nekmust 1oypKHA TIPEACTABIATh COO0M YCTHOE U3JI0’KEHHUE JIEKTOPOM OC-
HOBHBIX T€OPETUUYECKHUX MOJOKEHUN U3y4aeMON NUCUUIUIMHBI WM OTJEIbHON TEMBI
KaK JIOTMYECKH 3aKOHYEHHOE IE€JI0€ M HMMETh KOHKPETHYIO IIE€JIEBYIO YCTaHOBKY.
Ocoboe MecTo B JICKITMOHHOM KypCe M0 AUCITUIUIMHE 3aHUMAIOT BBOJIHAS M 3aKITFOUU-
TEJIbHAS JICKIHH.

BBogHass gekmus  JOJDKHA J1aBaTh  OOIIYIO  XapaKTEPHUCTHUKY H3ydyaeMOM
JTUCHIUIUIMHBI, TOJYEePKUBATh HOBU3HY MpoOJieM, yKas3blBaTh €€ POJIb U MECTO B



CUCTEME HM3YyYCHHUs APYTUX JUCIUIUINH, PacCKphIBaTh Y4eOHBbICE M BOCIUTATEIHHBIC
IeJTd ¥ KPaTKO 3HAKOMHUThH OOYYalOIIUXCS C COACP’KAaHHEM U CTPYKTYpOH Kypca, a
TaKKe ¢ opraHu3aiueil yaeoOHoil paboThl 10 HeMy. 3aKIIOUUTENIbHAS JICKIUS JT0JKHA
JaBaTh HAYYHO-TIPAKTHUUYECKOE O0O0OIICHHE H3YYEHHOW MUCIUIUIMHBI, MOKa3bIBaTh
MEPCIIEKTUBBl PA3BUTHSl W3y4aeMOW 0O0JIaCTH 3HAHWM, HABBIKOB M MPAKTUYECKHUX
YMEHUH.

[IpakTHdeckue 3aHATUS MPOBOISATCA B ILENAX BBIPAOOTKH MPAKTUUECKUX
YMEHUA U TIPUOOPETCHHS HABBIKOB IIPU PEIICHUU YIPABJICHYCCKUX 3ajad.
OCHOBHBIM COJICP)KAaHHEM OTHUX 3aHATHM SBIIETCS IMpaKTH4YecKas paboTa KaKJIoro
obOyuaromierocs. HaznaueHue npakTHYECKUX 3aHATHH — 3aKpeIvieHUe, yriayOleHHe H
KOMIUIEKCHOE NTPUMEHEHHUE Ha MPAKTHUKE TCOPETUUECKUX 3HAHUH, BEIpAaOOTKA YMEHUM
Y HaBBIKOB OOYYAIOIIMXCS B PEUISHUH MPaKTUYSCKUX 3a1ad. BmecTe ¢ TeM, Ha 3THX
3aHSATHSX, OCYIIECTBIIICTCS AaKTUBHOE (OPMHUpPOBAHME W PAa3BUTHE HABBIKOB H
KaueCTB, HEOOXOJMMBIX I TMOCIeAyromel MnpodecCuoHaNbHON eATeIbHOCTH.
[IpakTuyeckue 3aHsATUS TPOBOASITCS MO HAUOOJIEE CIOKHBIM BOIIPOCAM JTUCIUILINHBI
U HMMEIOT IEJbI0 YIIIYOJICHHO W3Y4YUTh €€ COJEP)KaHHWE, MPUBHUTH OOYJAFOIIIMCS
HaBBIKM CaMOCTOSITEJILHOIO IIOMCKa M aHanu3a HWH(OpMaluu, yMeHue JAenaTh
000CHOBaHHBIE BBIBOJIbI, APTYMEHTUPOBAHO M3JlaraTh U OTCTaWBaTh CBOE MHEHUE.
Kaxngoe mnpakTudyeckoe 3aHSTHE 3aKAHUMBAETCS, KaK MPaBUJIO, KpaTKUM
NOABEJECHUEM  WTOrOB,  YKa3aHWsIMM  [penojaBarelis O  MOCJEAYIoIIei
CaMOCTOSTENIbHOU padoTe.

[IpomexyTouHast aTTecTalus 0 UTOraM OCBOCHHMS JUCIUTIIMHBI TPOBOJIUTCS B
BUJIC 3ayeTa C OLEHKON BO 2 cemecTtpe. K MOMEHTY ciaum 3auera JOJKHBI OBITH
YCHEUTHO MPONJEHBbI Mpeapayne GopMbl KOHTPOJS. 3ayeT MO3BOJSET OLICHUTH
YPOBEHb OCBOCHHUSI KOMIIETCHIIMH 32 BECh MEPUO] U3YUEHUS TUCIUILINHBI.
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