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Pabouas nmporpamMma AUCHUIUIMHBL pa3paboTaHa B cOOTBETCTBHM ¢ DenepanbHbIM rocyaap-

CTBEHHBIM
oOpa3oBaTenbHbIM cTaHAapTOM Bbiciiero oopaszoBanus (GI'OC BO 3++) mo HanpaBlIeHUIO MO-
rotoBku 09.03.01 MadopMaTrka 1 BEIYMCTUTENbHAS TEXHUKA, YTBEPKIACHHOTO TTprKazoM M-
HOBPHAYKHU POCCHMU ot 19 centsdps 2017 rona Ne 929 Ha ocHOBaHMH yueOHOTO IJIaHA
npunstoro YMC HI'TY

npoTokoa ot 17.12.2024 Ne6

Pabouas nporpamma ogobpena Ha 3acenanuu kadeapsl BCT nporokon ot 05.03.2025 Ne6

N.o. 3aB. kadeapoii aA.1.H, goueHt, KepHepuyk J1.B.

(Tmoamucs)
[Iporpamma pekoMeH0BaHA K YTBEPKACHUIO yueHBbIM coBeToM nHcTuTyTa MPUT, ITpoTokon

ot 22.04.2025 Ne3

PaGouas mporpamma 3apeructpupoana B YMY, perucrparuonnsiid Ne 09.03.01-c-44

Havansauk MO Cesprokosa E.I'.

3aBenyromias otnenaom komiuiekroBanus HTh H.N. KaGanuna
(moxnuce)
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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

Hacrosmas paGouas nporpaMma TUCHUIUIMHBI YCTaHABIMBAeT TPeOOBAaHUS K 3HAHUIM
U YMEHUSIM CTYJEHTa, a TaKXe OIpENeNseT COJAEp)KaHWE W BHUJIbl YUYEOHBIX 3aHATHH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» denepanbHBIM TOCYIAPCTBEHHBIM 00pa3zoBaTelbHbIM cTangapToM (PI'OC 3++) mo
HaNpaBJICHUIO  MOATOTOBKM  (ypoBeHb  OakamaBpmara): 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAY,

* OcHOBHOI mpodeccHoHaTbHOW 00pa30BaTeNbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKAY,

* YuebubM tanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 09.03.01
«MHdopmaTrka 1 BIYUCIUTENbHAS TEXHUKA.

[lpy  ocBOEHMM  JMCUMIUIMHBI  IUIaHUpYeTcs  (OPMHPOBAHME  KOMIICTEHIIHH,
npenycmorpeHHbix OIIOII Ha ocHoBe ®I'OC 3++ no HampasieHuto noarotosku 09.03.01
«MHpOpMaTHKA M BEIYMCIUTENbHAS TEXHUKA» (YPOBEHb OaKajaBpHara)

Koa komMnereHuun Dobm
110 ®IOC 3++ PMYJIMPOBKA KOMIETEHIIHMU
IIpodeccrnonanbHbIe KOMIIETEHIIUA
I1K-9
(09.03.01/05
CrcTeMb! Crioco0eH ocyIecTBIsATh COOp U MOJATOTOBKY JAHHBIX JIJIsI CUCTEM
MCKYCCTBEHHOT'O MHTEIIJICKTa

HCKYCCTBEHHOTO

WHTEIUICKTA)

Jlns kaTeropuil «3HaTh, YMETb, BIAJETh» IUIAHUPYETCS JTOCTHIKCHUE pPE3YJIbTaTOB
oOyuenust (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OpMHpPOBaHUE
KOMIIETEHIIMM,  MPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHalbHOM  00pa3oBaTeNIbHOMN
IIPOrpaMMoit (Tabm. 1).



Tadauna 1. Uuaukatopsl 10CTUKEHUST KOMIETEHIINT

1

2

3

Komnerennusi: kox mo ®I'OC
3++, popmysmpoBka

HNuaukaropsl

@®opMbI U METOAbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUpPOBAHHIO M PA3BUTHIO KOMIIETEHIIHMU

I1K-9

(09.03.01/05 Cucrembr
HCKYCCTBEHHOT'O MHTEJICKTA)
Crioco0OeH oCyIIeCTBISATh COOp U
MOJATOTOBKY JAHHBIX JUIS CHCTEM
HCKYCCTBEHHOT'O MHTEJIJICKTA

3HATbH

- BUJIBI IIPEICTABJICHUS TAHHBIX, METO/IbI TIOUCKA U
MapCHUHTa TaHHBIX

- ypoBHU npenacrasiienus nanubix (ODS, DDL,
CEMaHTUYECKUU CIIOH, MOJIEJIb JAaHHBIX )

- OCHOBHBIE HHCTPYMEHTHI, OMOJIMOTEKH U TEXHOJIOTHH
Data Science

- METOJIbI PEAYKIIMU Pa3MEPHOCTH JIEMEHTOB Habopa
TAHHBIX U UX MPEABAPUTEIBHON CTATUCTUIECKON
00paboTKH, pa3METKH CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JTaHHBIX

- METO/IbI TUNIAHUPOBAHUS BHIYUCIUTEIILHOTO
JKCIIepUMeHTa, (OpMUPOBaHUS 00y4aroel 1
KOHTPOJIbHON BBIOOPOK

YMETbDH

- OTJEJSITh JOCTOBEPHBIC UCTOYHUKU JJAHHBIX OT
COMHHUTEIBHBIX, OCYIIECTBIATH KPUTHUIECKUX OTOOP
JTAHHBIX, TIPOBEPSTH X Ha I[ETOCTHOCTh U
HEMIPOTUBOPEUYNBOCTh

- HCII0JIb30BaTh HHCTPYMEHTHI, OUOIMOTEKN U
texHonoruu Data Science /715 moucka JaHHBIX B
OTKPBITBIX UCTOYHUKAX, CTICIIHATTM3UPOBAHHBIX
OuOIMOTEKaX, PEMO3UTOPHIX U apXUBaX

- BBISIBJISITH M MCKJTIOUATh U3 MacCHBa JaHHBIX
OIIMOOYHBIE JTAHHBIE U BEIOPOCHI

- BBIJICTISITH BXOJ/IHBIC U BBIXOJIHBIC TIEPEMEHHBIE C
LEJIBIO0 UCTIOIb30BAHMS MPEIUKTUBHBIX MOJIENIEH

- OCYIIECTBJISITh Pa3METKY CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JAHHBIX

®opMbl 00yUeHHS:

®dpoHTaNBbHAS U TPYIIIOBas (OPMBI.

MeToabl 00yyeHus1:

CrnoBecHblit MmeTo o0ydeHus (JIekimn)

Mertoap! mpakTuueckor padboTsl (CeMuHaphI)
Haomronenue u McciieqoBareiibCKUil METOL
(JTaboparopubie pabOTHI)

Mertoa npobiemuoro ooydenusi(CamocrosiTebHas
pabora)

AKTHBHBIE H HHTEPAKTHBHbIE METO/IbI 00yYeHHUSI:
00CYyX/IeHUE MPAKTHYECKUX IPUMEPOB Ha JICKIUAX U
ceMHUHapax




2

- ICTIOJIH30BAaTh HHCTPYMEHTHI, OMOIMOTEKH U
texHosoruu Data Science [171s1 IOATOTOBKU M pa3METKU
CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX
JUISL MAaTMHHOTO 00y4eHUs

- UCII0JIb30BaTh METO/Ibl U TEXHOJIOI'MH MacCOBO
napajuieNIbHOM 00paboTKU U aHAJIM3a JaHHBIX




2. MECTO JUCOMIIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMMbI

Hucnummuaa BxoauT B Onok bl «Jucuummuael  (Mogynn)» oOpa3oBaTelbHOM
nporpammbl  OakanaBpuata mo HamparieHuio 09.03.01 «MudbopmaTtnka u BbIYHUCIUTEIbHAS
TEXHUKAa.

W3ydyeHnue AMCHMIIMHBI TMpEArojaraeT MpeABApUTEIbHOE OCBOCHHE CIIEIYIOIIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

Matemaruueckas CTaTUCTHKA JIJIS aHANIM3a JaHHbIX.

Teopus BEpOSTHOCTH U MaTeMaTH4eCKasi CTATUCTHUKA.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOAMMO KakK MpeALIeCTBYIONIee i CIASAYIOIINX
JTUCUHUILIMH 00pa30BaTeIbHON TPOrPAMMBI:

MeXIUCIUTIITIMHAPHBIA KYPCOBOU MPOEKT.

OcBocHHe y4eOHOW TUCIUILUIMHEI CBS3aHO ¢ (DOPMHUPOBAHUEM KOMIIETCHIIUN C y4ETOM
Matpuiel  kKomrereHuuid OIIOIT nns  wHanpaBnenust (ypoBeHb OakanmaBpuara): 09.03.01
WNudbopmarrka v BEIYUCIUTEIbHAS TEXHUKA.



3. OBBEM JUCHUIIJINHbI

O6mmit 0o0beM NUCHMIUIMHBI COCTaBiseT 4 3adeTHble eauHunbl (3.e.), 144
aKaJIeMUYECKHUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM 517 () (K
1 cemectp — 4 3.e. (144 ax.4.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 110 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMHUYECKHIX 9acax)

O0bem 1o cemecTpam, aKaj. 4.
. KosiuyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CHMIIIMHbI
1
OO0BbeM TUCITUTIIINHBI 144 144
AyautopHasi pabora* 68 68
Jlexruu (JI) 34 34
Cemunapsl (C) 34 34
JlabopaTtopusie padoTs (JIP) - -
CamocrositesbHas padora (CP) 76 76
HpOp&?OTKa yueOHOro Marepuana 495 495
JICKITUHT
IToaroroBka Kk ceMuHapam 4 4
[ToaroToBka kK pyoexHOMY KOHTPOJIIIO 6 6
Jpyrue Buasl camocTosTenbHON pabotel | 61.75 61.75
Buja npoMexyTOYHOI aTTeCTALMH 3auér

*B TOM 4HCIe, B POpMe MPAKTHIECKON MTOATOTOBKH



4. COJEPXKXAHUE JUCHUIJINUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIHUIIINHBI C YKASAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BU1OB YYEBHbBIX

3AHATUI
Tadauua 3. Conepxkanue TUCHUILUIAHBI
Bunel 3anaruii*, yacel Komnerenuuu, Tekylmuii KOHTPOJIb Pe3yJIbTATOB 00y4eHHs
3aKpenieHHbIe 32 Banast
Ne n/m Tema (HazBanue) Moay.Is1 o

( ) Moy J C JP | CP | Temoii (koxmo ®I'OC ( Cep:“ ) ®opmbI (Mun/

3++) HeAeH MAaKCc)

1 cemectp
1 OCHOBBHI ITPOTHO3UPOBAHUS U 18 18 ) 40 | K-10 9 PyOGesxHbII KOHTPOITH 30/50
MPEINKTUBHON aHAINTHKA

HUTOIO: 30/50

2 MeTomp!l IPUKIATHOTO aHAIN3a 16 16 - 36 [1IK-10 17 PyGexHeId KOHTPOITE 30/50
HUTOIO: 30/50

HUTOI'O 3a cemecTp 34 34 76 - - - 60/100

*B TOM 4HCIe, B POpME MPAKTHUECKON MOITOTOBKU



CoaepsxkaHue TUCHHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (MOLYJISIM)

Ne,
n/n

HaunmeHoBaHue MOayJIsl, COlepPKaAHNe

Yackbl

OCHOBBI IPOTHO3UPOBAHMSI U TPEIUKTUBHON aHAJIMTUKU

Jlexknuu

18

11

[Tonatue mporHosza. @yHKiuM nporHozupoBaHus. [lonsarue cyOobekra u
00BEKTa MPOrHO3UPOBAHUSI, MPOTHO3ZHOTO (POHA, MEpPHOJa YIPEKICHUS U
MpOrHo3HOro ropusoHTa. Knaccuduxarws nporao3os. [IpuHIHIGL 1 STambl
MIPOTHO3UPOBAHUS. Merononorus MIPOTHO3UPOBAHUS. DopMmbl
KOHKpeTH3aluuu IpeaBuacHusa. Tumonorus nporHo3os. Ilpensunenue u
MIPOTHO3UpOBaHKE. B3auMOCBsA3p IUIAHOB W MPOTrHO30B. Tumnosorus
IpOrHo30B. I10MCKOBBIN U HOPMATUBHBIA NIPOTHO3BI. LleseBoi, MIIaHOBBIM,
[IPOrpaMMHBIN NPOrHO3bl. IIpOEKTHBIM M OpraHMW3allMOHHBIA IPOTHO3BI.
OmnepaTtuBHble (TEKylLIUE), KpaTKo-, CpelIHE-, NOJT0- U JaIbHECPOUYHBIC
(cBepX10IrOCpoyYHble)  MPOrHO3bl.  HaydHO-TEXHHYECKHE  MPOTHO3BI.
[IporHo3upoBanne W mnporHocTuka. lleneBas rpynnupoBKa: ILENEBOE
(npoduneHOE) W BcmomoraTtenbHbie  ((DOHOBBIX)  HAIpaBIICHUS.
NuHcTpymMeHTapuii  MPOTHO3UPOBAHMUSL. Tpu  B3aUMOJONOIHSIOIINX
uctoyHuka uHpopManuu o Oynaymem. Jlormdeckas cucremMa MOHITHH U
oOmiasi  Jormyeckass IOCJIEJOBATEIBHOCTh  BAXHEWIIMX  ONepanuit
pa3paboTKu IPOrHo3a

1.2

OcHoBHble ucTOuHWKH wuHpOpMmammu. IlepBuyHass W BTOpUYHAS
unpopmanua. OcHOBHble TpeboBaHus K uHPoOpManuu, (HaKTopsl ee
KadecTBa.  [lOHATHSA  «IIepeMeHHas» W «IapaMmerp»  o0BeKTa
MPOTHO3UPOBAHHSI. Bunst MePEMEHHBIX. Bust apaMeTpOB.
MexIyHapOIHbIE 3KOHOMHUYECKHE WHIUKATOPHI B TPOTHO3aX. METObl
YIPOUICHUsT TJ00aJBbHOMW 3aJa4d  NPOTHO3UPOBAHUSA. AIPHOPHBIE U
arloCTEPHOPHBIC OIICHKU NPOTHO30B. BuIbl BepudUKAMK pPe3yIbTaToOB
poruo3upoBanus. [IpudrHbI OIIMOKYU MPOTHO3a.

1.3

Meton u mnpueM nporHo3upoBaHus. Kiaccudukauus  MeTon0B
MIPOTHO3UPOBAHMS 0 CTENEeHU (opMaln3aluy (MHTYUTUBHbIE/3KCIIEPTHBIE,
dhopmanzoBanHbIe/hakTOrpapuIecKrie, KOMIUIEKCHbIE/KOMOMHUPOBAHHBIC
Mmetozbl). Kiaccsl mporaosseix 3amgau/mpobnem. Kpurtepuum BbiOopa
METOJIOB TMPOTHO3UPOBAHUA. ODKCHEPT M HKclepTHas rpynma. OneHku
KOMIIETEHTHOCTH  JKCIepTa M  3KCHEpTHOW  rpynmsl.  Metozasl
WH/IMBUYAIbHBIX JKCIIEPTHBIX OIEHOK, MX JOCTOMHCTBA M HEIOCTATKH,
TOPUTM peanu3aluu. MeTol HHTEPBbIO, MOP(OIOrHYECKHI aHaIN3 U Jp.
MeToapl  KOJUIEKTMBHBIX 3KCIEPTHBIX OLIEHOK, HMX JOCTOMHCTBA U
HE/IOCTAaTKH, AJITOPUTM peanu3auuu. MeTos KOMUCCUI/«KPYTIIOro CToJay,
«Mo3roBoro mrypmay, Jenbdu. OmnpeneneHue KOJIIECKTUBHOTO MHEHUS.
OneHka COMIacOBAaHHOCTM MHEHMH 3KcmepToB. PakTorpaduyueckue
Metonbl. KomOuHuMpoBaHHbIE W Jornyeckue Meronbl. lcropuueckue
a”Hasioruu. IloctpoeHne NporHo3Horo cueHapus. AIropuT™M METo/1a.

1.4

VYmupasnendueckue pemeHus. Cuctemusii nonxon. OOmme ycioBus
cbanmaHcpoBaHHOCTH. MOJEIUPOBAHKE U TPOTHO3UPOBAHHE.

1.5

CoBpeMeHHBIE METOABl MOJEIMPOBaHUA. PerpeccmoHHble MOAENHU:
NPOCTBIE PErPeccCHM, IaHENbHbIE PpErpeccud, MOJEIN  BEKTOPHBIX
aBToperpeccuii (VAR — vector autoregressive models). Mozens oreHku
puckoB Value-at-Risk. /[uHamuyeckue cTOXacTHUECKHE MOJEIHM OOIIEro
paBuoBecust (DSGE — dynamic stochastic general equilibrium models).
TpEXKoHTypHass MoJieNb OLEHKH KOHKYPEHTOCIIOCOOHOCTH Ha OCHOBE

10




Matpullbl KirodeBbix komnereHuil (MKK monens).

1.6 | IIporHo3upoBanue ¢ UCIOIb30BAHUEM BPEMEHHBIX PSJIOB 2
CeMuHapbl 18
C1.1 | Metonosorus nporao3upoBanusi. @opMbl KOHKPETU3ALMU NTPEABUICHUS. 4
Cl1.2 MeTozbl colMaIbHO-3KOHOMUYECKOr 0 MporHo3uposanus. Kiaccuduxanus 5
Y TIpUMephl IPUMEHEHHS BO BIIACTU M OM3HECe
C1.3 TexHoI0rMK NPOrHO3HBIX Pa3pabOTOK MOIIAEPKKH OU3HEC-TIPOLIECCOB U 5
nporpaMmupoBanue Oyayniero. [TonckoBbIi 1 HOPMATHBHBIN TPOTHO3BI
C1.4 | I[IporHo3upoBaHue Kpu3uca U aHTUKPU3UCHBIE MEPOIIPUSITHSL. 4
CamocrosiTejibHas padora 40
CP1.1 | [IpopaboTka yueOHOrO MaTepraia JeKInun 2.25
CP1.2 | IloaroTroBka K cCEeMUHApam 2
CP1.3 | [loaroroBka k 1abOpaTopHBIM paboTaM 6
CP1.4 | IToarotoBka K pyOoe:KHOMY KOHTPOJIIO 3
CP1.5 | Jlpyrue Buabl CaMOCTOSTEIIBHONW PaOOTHI 27.5
2 MeTobl IPUKIIAJHOTO aHAIM3a
Jlekuuu 16
21 OnucarenbHble CTAaTUCTUKK. [ 'ncTorpammsel. SAmuku ¢ ycamu. Saepasie 9
OLIEHKH TUIOTHOCTH. KBaHTHIIM, KBAPTHIIH, THCTOTPAMMBI
2.2 | Mepapxudeckuii KIIaCTepHbIN aHAIN3 2
2.3 | Meron K-cpennux. [IpoBepka CTATUCTUYECKUX THUIIOTE3. 2
2.4 | A/B tectupoBanue. Tect s nponopuuid 2
IIporuo3upoBaHue Ha OCHOBE PErPECCUOHHON MOJIENH C CE30HHBIMU
2.5 | muagukatopamu. CiydaitHblii iec. berrunr, OycTuHr, accaMOIMpoBaHue 4
Mozaenen
2.6 | Busyanuszanms JaHHBIX 4
CeMunapsbl 16
C2.1 | OnucarenbHble CTATUCTUKU 2
C2.2 | MlepapxuuecKkuil KJIaCTepHBIN aHAIN3 2
C2.3 | Kiaccuueckue MeToJ1a MPUKIaJHOTO aHaIn3a 4
C2.4 | [IporHo3upoBaHue TaHHBIX 4
C2.5 | Busyanusanuus JaHHBIX 4
CamocrosiTejibHasi paboTa 36
CP2.1 | IIpopabGoTka yueOHOro MaTepuasa JeKIui 2
CP2.2 | [loaroroBka K ceMUHapam 2
CP2.3 | TloaroroBka K J17abOpaTOPHBIM paboTaM 2
CP2.4 | TloaroroBka K pyOe:KkHOMY KOHTPOJIIO 3
CP2.5 | Jlpyrue Buabl CaMOCTOSITEIIbHONW PaObOThI 28.25
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5.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJbHON
PABOTBI CTYJEHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs ClIcAyromumMun y‘ICGHO-
MCTOANYCCKUMHA MaTCpHualaMu:

1.
2.

3.

Pabouas nporpamMmma IUCHUIIIINHBL.

[lepeuenr yueOHON JTUTEpaTypbl M AOMOJHUTENBHBIX MAaTepPHAIOB, HEOOXOIUMBIX IS
0CcBOeHMA AucuuIunHbl [Pa3nen 7 PaGoueil mporpaMmbl IUCIUILTAHB .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHAYEMBIX IJI CAMOCTOSTENIbHON paboThI
Mpu OCBOCHMHM ucuUIUMHbI [Pa3znen 8 Paboueil mporpaMMbl IUCHUIUIMHBI .
Metoauueckue ykazaHus A OOy4yarolUMXcs MO OCBOCHHIO AUCHUIUIMHBL [Paszmen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[Tepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYEHUU JTUCHUILIUHBI,
BKIIIOYasi MEpeueHb MPOrpaMMHOTO oOecredeHus, HH()OPMAIMOHHBIX CIPABOYHBIX
cucteM wu npodeccmoHanbHbIX 0a3  gaHHBIX[Pasgenm 10 Paboueld  mporpamMmbl
JTACITUILINHBI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTephallaM HauuHas C IEePBOTO 3aHATHS IO
mucuuiuimae, B coorseTcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJACTB JUIi HPOBEJIEHMS TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHOIl ATTECTALUMH CTYAEHTOB MO
JTUCHUIJIMHE

®onnx  omeHouHbix cpenctB (POC) mmsa TpoBeACHHS TEKYIIEro KOHTPOJIS |
OPOMEXYTOUYHOW aTTeCTAllMM OOydYalomMXCsl 10 JUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa3oBaTelIbHOM
nporpammel (pazgen 1). ®OC obecreunBaeT OOBEKTHBHBIA KOHTPOJb JOCTHKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMs], 3aIJIAHUPOBAHHBIX JJIs1 AUCLIUTLIIMHBL.

@®OC Bxioyaer B ceosi:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMBbl;

— OIMCaHue MoKa3aTejaed U KPUTEPHUEB OLECHMBAHMS KOMIIETCHIIMM Ha pa3JIMYHBIX 3Tamax Mx
dbopMupOBaHUs, ONMCAHUE 1Kl OLICHUBAHUS;

— THUNOBBIE KOHTPOJBbHBIC 33aHUS WM WHBIC MaTepUaibl, HEOOXOAUMBIC /IS OIICHKH 3HAHWIA,
YMEHHA, BIAJICHUI U (WJIK) OMbITa ACSITEILHOCTH, XapaKTEPUIYIOIIHE 3TAIbl (JOPMUPOBAHUS
KOMIIETEHIIN B MPOLIECCE OCBOSHUS 00pa30BaTeIbHON MPOTrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIEINAIOIINE IPOLEIypbl OLIEHWBAHWUA 3HAHUMN, YMEHUH,
BIAJCHUNW U (WUJM) OMbITa JEATEIBHOCTH, XapaKTepU3YIOIIMX dTanbl (HopMupoBaHUs
KOMIIETCHIINH.

KoHTposib 0CBOCHMSI AUCHUIIIMHBI MPOU3BOAUTCS B COOTBETCTBUU C [losoxkeHueM o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K JIaHHOM paboueii mporpaMMe AUCIUILTHHBL
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7. IEPEYEHb YYEBHOM JIMTEPATYPbBI W JOHNOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJAUMBbIX JJIs1 OCBOEHUA JTUCIIUITJIMHBI

Jluteparypa

1. Oxorckmit E. B. - TEOPUA U MEXAHWU3Mbl COBPEMEHHOI'O T'OCYJIAP-
CTBEHHOI'O VIIPABJIEHUA B 2 Y. YACTD 1 3-e u3a., niep. u gom. Y4eOHUK U MPAKTHKYM
11 OakanaBpuara U Maructparypsl - M.: M3narensctBo FOpaiit - 2019 - 367c. - ISBN: 978-5-
534-03503-2 - Tekcr anmextponmsii / DBC FOPAUT - URL: https://urait.ru/book/teoriya-i-
mehanizmy-sovremennogo-gosudarstvennogo-upravleniya-v-2-ch-chast-1-434313

2. [Tporuo3upoBaHue 1 IIAHUPOBAHKE B YCIOBHX pbIHKA: Yuebnoe nocobue / JI.LE. bacos-
ckuit. - M.: HUL] UTH®PA-M, 2019. - 260 c.: 60x90 1/16. - (Beiciee oOpazoBanue: bakanaspu-
aT). - PexxuMm gocryma: http://znanium.com/catalog/product/1005927

I[OHOJIHI/ITGJIBHBIC MaTcepurabl

1. Kyna waer mup: monutuueckas skoHomusi Oymaymero: Monorpadus / I'.B. Kononko;
Ilep. ¢ monbck. HO. YaitnukoBa. - M.: Maructp, 2018. - 528 c. - Pexum pgocryna:
http://znanium.com/catalog/product/910416

2. IIpocuntars Oyaymee: Krto kiuMkHer, Kynut, coBper win ymper / Curemp 3. -
M.:Anprimaa  [labn., 2016. - 374 c.: ISBN 978-5-9614-4541-1 - Pexum pgoctyma:
http://znanium.com/catalog/product/917151

3. https://www.hse.ru/edu/courses/339578846 - kypc 1Mo MPOrHO3UPOBAHHIO

4. https://compscicenter.ru/courses/data-mining-python/2018-spring/classes/ -  aHanm3
nanHbIX Ha Python B mpumepax u 3amagax

5. https://developing-andesaurus-ebc.notion.site/1b63a26342e045f38ffOcad0cff5d3c9 -
Marepuainsl 1o Kypey
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8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX JLJISI
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUH JTUCIUIIJIMHDbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmunoreka. http://www.rsl.ru.

3. l'ocynapctBennas myoIuaHas Hay4YHO-TEXHUYECKas oubaroTeka Poccun.
http://www.gpntb.ru.

4. bubmuoreka MI'TY um. H.D. baymana. http://library.omstu.ru.

5. Hayuno-texumueckass OubOmuoreka K® MITY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snexrponnas 6ubnuoreka hitp://eLIBRARY.RU.

7. DnekTpoHHO-OMOIMOTEeYHAsE cCUcTeMa u3aatesibeTBa «Jlanby hitp://e.lanbook.com.

8.  DJeKTpoHHO-OMONMOTeYHass  cucTeMa  «YHHBEPCHUTETCKass  OMONMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnexktponHo-oubMoTeYHas cucrema «[IPRbooksy http://www.iprbookshop.ru.

10. Dnexkrponno-oubmoreunas cucrema (ObC) «Opaiit» https://biblio-online.ru.

11. LenTpanbHas Oubimoreka oOpazoBaTeabHbIX pecypcoB MunoopHayku PD. www.edulib.ru.
12. Enunas xosutekiust udpoBeix 00pa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00pa3oBaTenbHbIX pecypco. http://fcior.edu.ru.

14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJMYECKHAE VYKA3AHUSA IS CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHMMATh BO BHHMaHUE
HWDKECIIEAYIOLIHE TTOT0KEHUS.

JlucuMiiimHa MocTpoeHa Mo MOJAYJIbHOMY NPUHLUITY, KaKIAbIH MOIYJb IPEICTaBIISIET
cO0OH JIOTHYECKH 3aBEPILEHHBbIN pa3/ies AUCHUILIMHGL. JJuciuIiHa 1eauTces Ha JBa MOyJIs.

Ha mepBoM 3aHATHHM CTyIEHT Moiy4aeT HMH(OpMAIUIO UIS JOCTyNa K KOMIUIEKCY
METOJUYECKUX MAaTEPHUAJIOB 110 JUCLUIIINHE.

JleKuMOHHBIE 3aHATHS MTOCBSLIEHBI PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX IOJIOKEHUN
Kypca 1 pa3bsACHEHHIO YY€OHbIX 3aJJaHUH, BRBIHOCUMBIX Ha CAMOCTOSITENIbHYIO ITPOPA0OTKY.

CemuHapbl NPOBOJAATCS Ui 3aKPEIUICHUs YCBOCHHOW HH(OpMaIuu, mpruoOpeTeHus
HaBBIKOB €€ IIPUMEHEHHs JJIs peIleHUs IPaKTHUYECKUX 3ahady B MpPeIMETHOW oOnactu
JUCLUIUINHBI.

JlaGopaTopHble padoOThHI MPETHA3HAUCHBI JUIA MPUOOPETEHUS ONBbITa MPAKTHYCCKOU
peanu3ali OCHOBHOW TNpOQecCHOHaNbHON 00pa3oBaTelnbHON mporpaMmbl. MeToaudeckue
JOKYMEHTbl K JabopaTOopHbIM paboTaM mpopabaTblBalOTCi CTYIAEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXOoauMblil ypOBEHB IMOATOTOBKH KOHTPOJIMPYETCS Tepen
poBe/ieHUueM J1a00paTOpHBIX padoT.

[IpakTuyeckasi IOAroTOBKA IPU peasn3alvy y4eOHOM TUCHUIUIMHBI OPTaHU3YeTCsl IIyTeM
IPOBE/ICHUS] CEMUHApOB, IMPAKTUUECKUX 3aHATUHM, NPaKTUKYMOB, J1a0OpaTOpHbIX paboT u
UHAUBUAYAJIbHbIX  M(WIM) TPYNIOBBIX KOHCYJIbTAlMi, NpelyCMAaTpUBAIOLIUX  YydacTue
o0yyaroIuXcsi B BBINOJHEHUM OTAEIbHBIX JJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyxayuei
po(hecCUOHATILHON e TENbHOCTHIO.

[IpakTHyeckas MOATOTOBKA MOXET BKIIOYaTh B ce0sl OTJENIbHbIE 3aHATUS JIEKIIMOHHOTO
TUIA, KOTOpBIE TPEAyCMaTpPUBAIOT TiepeAady ydeOHoil wuHpopmanuu 00ydaromumcs,
HEOOXOIUMOW  JuId  MOCJTENYIOIIEro  BBINOJHEHHs  paboT, CBA3aHHBIX C  Oyayei
po(hecCUOHATILHON e TENbHOCTHIO.

CaMocTosiTe1bHasi padoTa CTYAECHTOB BKIJIIOYAET CJENyIOIIME BHUABL: MpopaboTKa
yueOHOro Mmarepuaja JIeKUMH, NOJArOTOBKAa K CEMHMHapaM, IMOJArOTOBKAa K JIaDOpaTOPHBIM
paboTaMm, MOATrOTOBKAa K pyOEKHOMY KOHTpOJIO. Pe3ynmbTaThl Bcex BHUIOB paOOTHI CTYAEHTOB
dopMupyroTCs B BUJE JUYHOIO pPEUTHHIa, KOTOPBIM YUMTHIBA€TCS Ha MPOMEKYTOUHOU
arrectauuu. CamocrosiTenbHas paboTa MperycMaTpuBaeT HE TOJIBKO NMPOpabOTKy MaTepuanoB
JeKUMH, HO M HX paclIMpeHUue B pe3ysibTaTe IOUCKa, aHalln3a, CTPYKTYpUPOBAHUS U
OpEJCTaBICHUs B KOMIIAKTHOM BHJIE€ COBPEMEHHONW HMH(POPMALMM M3 BCEX BO3MOXKHBIX
MCTOYHUKOB.

Texkymmii KOHTPOJIb NPOBOAUTCA B TEUEHHME KaXJOrO0 MOAYNS, €ro HTOTOBBIE
Pe3yNIbTaThl CKJIAJBIBAIOTCS U3 OLEHOK MO CJIEIYIOIIMM BUJIaM KOHTPOJIbHBIX MEPOIPUSITHIA:

- Py0OexxHbIi KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBepleHHWE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO MPHU PEryJsipHOil paboTe BO BpeMs ceMecTpa U IUIaHOMEPHOM
MPOXOXKACHUN TEKYyIIero KOHTposisi. HabpaTh peWTHHT MO BCEM MOAYISIM B KaXKIOM CEMECTpE,
OPOMTH MO KaXJOMy MOAYIIO IUIAHOBBIE KOHTPOJIBHBIE MEpONPUATUS B  TEUCHHE
HK3aMEHALlMOHHON CECCUM HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTpPE CTYACHT JIOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIC
MEPONPUSITHSL.

IIpoMeskyTouHasi aTTeCTALMSA MO JUCUUIUIMHE IPOXOJUT B opMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBITOJHUBIINN BCE MPEyCMOTPEHHbBIE YUeOHBIM TJIAHOM 3aJ[aHUs U CHIAaBIINN
BCE€ KOHTPOJIbHBbIE MEPONPUSTHS, MOJy4aeT UTOTOBYIO OLEHKY MO JUCIHUIUIMHE 33 CEMECTpP B
COOTBETCTBHUH CO IIKAJION:

\ PeiiTuHT \ Ouenka Ha 3a4ere ’
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85-100 3a4yTeHo
71-84 3auTeHo
60-70 3a4yTeHo

0-59 He 3aureno

OneHuBanue IUCLMIUIMHBL BeAeTcs B cOOTBeTCTBMM C [lonokeHneM o Tekylem
KOHTpOJIE YCIIEBAEMOCTH U IPOMEXKYTOUHOM artecTtanuu cryaeHtoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIMOHHBIX TEXHOJIOIUM, MUCHOJb3YEMBIX
I1PU N3YYEHUHU ANCHUIIVINHBI, BKJIIOYASA INEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYN K Y4E€OHBIM IUIaHaM, pa0O4YMM MporpaMMaM IUCHUIUIMH (MOIyJei),
IporpaMMaM IpaKTHK, MIEKTPOHHBIM Y4E€OHBIM M3JaHHUSM U 3JEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKazaHHbIM B pabo4MX NporpamMmax IUCUUIUIMH (MOAYJEH), MpOrpaMMax IMpaKTHUK,
(bopMHpOBaHUE IEKTPOHHOTO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIe COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYIEHTOB M IpenojaBareieid IMOCPEeACTBOM TEXHOJIOIMH M ClIyk0 1o
NEPEChUIKE U TOJTYYECHHUIO JIEKTPOHHBIX COOOIICHUH MEXIY IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu MHTEpHET.

- DnekTpoHHas 1mouTa npenogasatens: https://mail.omstu.ru;

- Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe o0ecnieyenue:

- Python, R, Julia u conyrcTByromniue 6u0IMOTEKH

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- NudopmanronHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru;
- HNudopmanmonno-npasosas cucrema «Koncynprant [Tnrocy http://www.consultant.ru;
- Omnnaita-6ubmmorexa coodmectsa IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

IIpodeccnonanbubie 6a3bl JAHHBIX:

~ https://otus.ru/lessons/ml-bigdata/

- https://azure.microsoft.com/

- https://ods.ai/ - MexayHapoaHOE COOOIECTBO, 00BEIUHSIOIIEE CIICIHAINUCTOB,
HcCleoBaTeNIel 1 HHKEHEePOB, CBsi3aHHbIX ¢ Data Science

- https://opentalks.ai/ - Benyias He3aBUCUMast OTKPbITask KOH(EPEHIINS 110 HCKYCCTBEHHO-
My MHTEJIEKTY B Poccun

- http://airussia.online/#titul - Kapra rckyccTBEHHOTO HHTEIICKTa

- https://aireport.ru/ - Anbmanax "McKycCTBEHHBINH HHTEILIEKT" — 3TO PETYJISPHBIH cOOp-
HHK QHATUTHIECKUX MATEPUAJIOB 110 OTPACIH UCKYCCTBEHHOTO MHTEIUIEKTa B Poccuu u Mupe

- https://ict. noscow/projects/ai/ - baza 3uanuii mo N

- https://www.kaggle.com/ - Coo6riectBo mo MU u mammaaOMy 00ydeHno/ OTKPBITHIC
Ha0OPBI TaHHBIX

- http://raai.org/ - Poccuiickas acconuanusi HICKyCCTBEHHOTO MHTEIIIICKTa

- https://rparussia.ru/ai/ - [Toptan 0 poOOTH3AIMK U HCKYCCTBEHHOM HHTEJUIEKTE

- http://datamonkey.pro/ - Mudopmarmonusiii mopran mo uzyuenuio SQL u Excel ams
aHaJM3a JaHHBIX

- https://dzone.com/ - caiit, mocBsIEHHBII Bonpocam pazpabotku [10

- https://habr.com/ - HoBocTHoii moprtan B obmactu U T-rexHom0rHit

- http://www.thg.ru/software/ - mopra 1o KOMIBIOTEPHBIM TEXHOJIOTHSIM

- http://citforum.ru/ - TToptan o0 HHGOPMAITMOHHBIM TEXHOJIOTHSIM C OHJIAWH-OMOINOTEKOM
- https://xakep.ru/ - [TopTai Mo KOMIBIOTEPHOM OE30MACHOCTH

- https://www.it-world.ru/ - Mup uHpOpMAIMOHHBIX TEXHOIOTHIt
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http://datareview.info/ - [Topran no nHGOPMALMOHHBIM TEXHOJIOTUAM
https://yandexdataschool.ru/ - I1Ikosa aHaau3a JaHHBIX

- http://data.gov.ru/ - ITopran OTKPBITBHIX JaHHBIX PD

- https://hubofdata.ru/dataset - ITakeTbl OTKPBITBIX JAHHBIX

- https://stepik.org/ - o6pa3oBarenbHas oHIalH-TUIATGOPMA 110 HHPOPMAIIMOHHBIM TEXHO-
JIOTHSIM

https://cyberleninka.ru/ - HayuHast anekTpoHHas OMOIUOTEKA

- https://scholar.google.com/ - Akanemus Google

- https://ieeexplore.ieee.org/Xplore/home.jsp - Ounaiin-6u6auoreka coobinectsa IEEE

- https://proglib.io/p/top-30-resursov-s-dannymi-dlya-mashinnogo-obucheniya-2022-03-31
- KOJJICKITMH JIAHHBIX.

- https://dzen.ru/media/machinelearning/spisok-potriasaiuscih-freimvorkov-bibliotek-i-
programmnogo-obespecheniia-dlia-mashinnogo-obucheniia-po-iazykam-
62690d815790984317b42212 - OcHoBHBIC PpEHMBOPKH IS L€ MAIIHHHOTO OOYYEHUSA U HC-
KYCCTBEHHOT'O MHTEJUICKTa

- https://vc.ru/u/1167333-yuriy-katser/457844-spisok-materialov-i-keysov-primeneniya-
ml-i-ds-v-promyshlennosti - Ciucok marepuanos u keiico npumenenuss ML u DS B ipombiiii-
JICHHOCTH

- https://developing-andesaurus-ebc.notion.site/ - kypcel U MaTepuabl M0 KCKYCCTBEHHOMY
UHTEJUICKTY

- https://github.com/rhiever/Data-Analysis-and-Machine-Learning-
Projects?roistat_visit=4348971
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY/10BAHUS

1 | Jlekuuu CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCHIPOU3BEACHUS M UMEIOIIMMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A IPOBEACHUS ayIUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JAHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACCBI.

2 | CemunHapbl CIEIHAILHO 000PYI0OBaHHBIC ayUTOPHH C
MYyJIbTUMEAUMHBIMU CPECTBAMH, CPEICTBAMU
3BYKOBOCIIPOU3BEICHUS M HMCIOIIUMH BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHUS ayIUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JAHHBIX U ceTU MHTEepHET; CTyINN; KOMITBIOTEPHBIC
KJIACCBI.

3 | JJabopaTtopHbie paboThI CHEeHAIbHO 000PYIOBAaHHBIE aAYTUTOPHH C
MYJIbTUMEAUMHBIMU CPEICTBAMH, CPEJICTBAMU
3BYKOBOCIIPOM3BEACHHUS 1 UMEIOIINMU BBIXOJ] B CETh
WHTepHeT; noMeIieHus Aj1sl IPOBEICHUS ay JUTOPHBIX
3aHATHI, 000pyIOBaHHBIC Y4eOHOW MEOECIBIO; ayIUTOPHH
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K Oa3am
JAHHBIX U ceTH VIHTepHeT; CTyI1H; KOMIIBIOTEPHBIC
KJIACCBI.

4 | CamocrosiTenbHas pabota | OubnuoTeka, uMerolas padoure MecTa JUIsl CTY/I€HTOB;
BBICTAaBOYHBIE 3aJIbI; ayIUTOPUH, OCHAIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTH MHTepHeT.
ConMoKyIbTYpHOE MPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIIIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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