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1. IlepeuyeHb MUIAHHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 10 M CHMIIJIMHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/JIbTaTaAMHU OCBOCHHS IPOrPaMMBbl

1.1. Jucrmummaa b1.B.JIB.05.01«Mamunnoe oOydenue (Ha 0Oaze s3bika  Python)»
o0ecreurBaeT OBJIaJICHUE CJIETYIOIMMUA KOMIICTCHITUSIMU
Kon Haumenosanue Kon HaunMmenoBanue >Tamna
KOMIICTCHIUN KOMIICTCHIUH JTana OCBOCHHS | OCBOCHHMS KOMIICTCHIIUN
KOMITETEHIUU
I1Kc-5 CnoocobeH ncrnoap3oars | [1Kc-5.2. Cnioco0eH UCII0Ib30BaTh

COBpeMEHHbIe HH(OPMaLMOHHbIE

OKOHOMHNYCCKHUX 3aaa4.

MPOTrpaMMHBIE CPEJICTBA U

TEXHOJOTUM U  MPOrpaMMHBIE COBPCMCHHBIC

CpencTBa TUTS pereHns HH(POPMAITHOHHBIC
TEXHOJIOTUHU JJI PCIICHUA

IPUKIIAIHBIX ¢duHaHCOBO- JUA P

YIPaBJICHYECKHUX 337124 B
(dhuHaHCOBOI cepe.

1.2. B pe3ynpTare OCBOCHHUS AMCLUHUILUIMHBI Y CTYACHTOB JOJDKHBI OBITh CHOPMHUPOBAHBI:
OTD/TD Konx srama
(npu HANUYUU OCBOCHUS Pesynbrarel 00yueHus
npodcTangapTa) KOMIICTCHITUH
[TKc-5.2 Ha ypoBHe 3HaHus:
3naer:
1. ApXuUTEKTYpY, YCTPOHCTBO u
(GYHKIIMOHUPOBAHHUE BHIYUCIUTENLHBIX CUCTEM;
2. WNudpactpykrypy MH(pOPMaILIMOHHBIX
TEXHOJIOTHH;
3. mporpaMMHbIE CpEJICTBa 10 aBTOMAaTH3aLUU
Hcnonb3oBanue

TPYIOBBIX (PYHKITUHN IS
JTaHHOM
npo¢ecCuOHAITBHON
KOMIIETEHIINH,
YCTaHOBJICHHOM
CaMOCTOATENIbHO, HE
MPEAYCMOTPEHO.

npodecCHOHANLHOM JeSITENIbHOCTH.

Ha ypoBHe ymenus:
Ymern:
1. IIpuMeHATH NpY PEIICHUH NPUKIIAIHBIX 3a/1a4

OCHOBHBIE METOJBI, CIOCOOBI M CpeACTBa
MOJIyUYEHUsl, XpaHEHHUs U  1penoOpadboTKu
uHpOpMaINH;

2. AHanu3upoBath O0JIbIIKE JAHHBIE.

Ha ypoBHe HaBBIKOB:

Baaners HaBbIKAMU:

1. Mcnonb30BaHusl COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH U
IIPOrpaMMHBIX CPEACTB AJIs pELICHUS
MPUKIIAAHBIX @HH&HCOBO-SKOHOMH‘IGCKI/IX
3a/1ay.

2. O0bem U MecTO IUCHUILINHBI B cTpykType OIT BO

O0beM TUCHUTIINHBI

Hucrunnuaa b1.B.J1B.05.01 «MamunaHoe oOyuenue (Ha 6ase s3pika Python)» coctaBusier

3 3aueTHbIe eqUHUIEI, T.€. 108 akageMHUYecKnX 4acoB.

Jl1s CTy/IeHTOB OYHOW M OYHO-3209HOM (POPMBI 00yUEHUSI Ha KOHTAKTHYIO paboTy ¢

npenoaaBaTeyicM BbIACJICHO 24 yaca U3 HUX 8§ YacoB HCKHHﬁ, 16 yacoB MPaKTUYCCKUX SaHﬂTHﬁ;
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Ha CaMOCTOATENbHYIO paboTy oOyvaromuxcs BbieneHo 80 yacos. [ CTyACHTOB 3a04HOM
(dopmbl 00yUeHHsI Ha KOHTAKTHYIO paboTy C MpernoaaBaTesieM BbieaeHo 12 yacoB, U3 HUX 4 yaca
JEeKIMHA 1 8 4acoB MPAKTUYECKUX 3aHATUH, HA CAMOCTOSATENIbHYIO PaboTy 00ydaroLInXcs
BbIJIeJIeHO 94 yaca.

Mecto aucuuninnsl B ctpykrype OIl BO

Hucuumumnza b1.B.J1B.05.02 «Mamunnoe oOyuenue (Ha 6a3e s3bika Python)» usyuaercs
Ha 2 Kypce, B 3 ceMecTpe CTyACHTaMH OYHOH (OpMBI M OYHO-3a04HON (GopM O0OydeHus;
CTYAECHTaMH 3a04HOM (popMbl 00yueHus u3ydaercs Ha 2 Kypce.

Huctmmmmaa  b1.B.JIB.05.02 «MammaHoe oOydenune (Ha ©Oa3e s3eika  Python)»
peanusyercs mocine usydenus mgucturuimabl b1.B.03 «TexHonorust paboTel ¢ OONBIIUMU

JaHHBIMI». POpMa MPOMEKYTOUHOM aTTECTAIIMH B COOTBETCTBUU C yYEOHBIM IUIAHOM - 3a4eT.

3. Copep:kaHue U CTPYKTYPa AMCUHUILINHBI

Ounas popma 0dyuenus

O0BbeM THCHUILIMHBI , Yac. dopma
P
KonTakTHasi pa6oTa Texyuiero
o0yualommxcsi ¢ KOHTpO.I51
HanmenoBanue TemM npenoaaBaTeeM ycnesaemMocT
Ne ni/m n**
(pa3neJioB) Bcero 10 BHAaM y4eOHbIX CP
SaARSTHi NMPOMEKYTOU
KC HOI
J JP 113 aTTecTaluu™
P **
Tema 1 BBenenue B MmanmmuHoe 2 )
obyuenue Python
Tema 2 IIpenBapurenbHas 30 2 4 24 KP
00paboTKa JaHHBIX
Metoapl MaIIMHHOTO KP
Tema 3 06yquH;{ c 36 2 6 28
MIPEno/iaBaTesieM
Metoapl MaIIMHHOTO KP
TeMa 4 06yquH;{ 663 36 2 6 28
MIPENo/1aBaTelis
[IpomexxyTounas arrecranus 4 3a.
Bcero: 108 8 16 80




Ouno-3aounasn gpopma odyuenusn

O0beM JUCUMIIMHBI , Yac. dopma
KonTakTHasi pa6oTa Texyuiero
o0yualomumxcsi ¢ KOHTpoO.I51
HauMeHoBaHue TeM npenoaasaTejeM ycneBaeMocT
Ne n/m wr*
(pa3ueJioB) Bcero 10 BHJaM y4eOHbIX CP ’
JaRaTHi NMPOMEKYTOU
KC HOIi
JIP 113 aTTecTaluu™®
P *%
Tema 1 BBenenue B MamuHHOE 2 2
obyuenne Python
Tema 2 HpeI[BapI/ITeHBHaH 30 2 4 24 KP
00paboTKa JaHHBIX
MeToabI MAIIMHHOTO KP
Tema 3 06yquH;[ C 36 2 6 28
MpEeroaBaTesieM
Metoabl MaIIMHHOTO KP
Tema 4 06yquI/I5I 663 36 2 6 28
MIPENo/1aBaTelis
[IpomexxyTounas arrecranus 4 3a.
Bcero: 108 8 16 80
3aounan hopma odyuenusn
O0BbeM THCHUIIMHBI , Yac. dopma
KonTakTHasi pa6oTa Texyuiero
o0yualommxcsi ¢ KOHTpO.I51
HaumeHnoBaHue TeM npenojgaBare/em ycnesaemMocT
Ne n/m qx*
(pa3nenoB) Bcero 10 BH/IaM y4eOHbIX CP i
SAHSITH NMPOMEKYTOU
KC HOH
JP 113 aTTecTanuu™®
P **
Tema 1 BBenenne B MammHHOE
o0yuyenue Python
Tema 2 IIpensapurenbHas 32 1 1 30 KP
00paboTKa JaHHBIX
MeTtoabl MAaIlIMHHOTO KP
Tema 3 06yquH;[ C 36 2 4 30
MIpEeno/iaBaTesieM
MeTtoabl MAIIIMHHOTO KP
Tema 4 06yquH5{ oe3 38 1 3 34
MIPENO/1aBaTelIs
[IpomexxyTouHas arrectanus 2 Oks.
Bcero: 108 4 8 94

Ipumeuanue: ** — popmor mexyweeco konmpous ycneeaemocmu:. KoHmpoavtas paboma (KP) u op.
A hopmbl npomedicymounoti ammecmayuu: 3a4em (3a).




Conep:xaHue TUCHUILINHBI

Tema 1. BBenenue B MmamnHHoe 00y4yeHue Python

3auem HY>XHO HCIIOJIb30BaTh MAaIlIMHHOC O6y‘leHI/IC? 33,[[3‘11/1, KOTOPBIC MOXKHO PEIINTH C

IIOMOIIBIO MAIIIMHHOI'O O6yLICHI/I$I. ITocTtanoBka 3aJa4 U 3HaAKOMCTBO C JaHHBIMH. Hoquy

HYXXHO HcTosb30BaTh Python? OcHoBHBIE 6MOINOTEKN U MHCTPYMEHTHI. [lepBrIii pumep:

KJaccu(uKaus COpTOB UpHCa

Tema 2. [IpeaBapuresibHasi 00pad0TKAa JaHHBIX

Pasnuynble Buabl npeaBapuTensHoit 00padboTku. [Ipumenenue npeodpazoBaHuil JaHHBIX.

MacmrabupoBaHue 00y4aromero u TeCTOBOro HabOpoB OMHAKOBBIM 00pa3oM. Biusiaue

npeBapuTebHON 00padOTKM Ha MaMIMHHOE 00y4yeHne. CHIKEHHE Pa3MEepHOCTH, BbIICTICHUE

IMPHU3HAKOB 1 MHOKCCTBCHHOC 06yquI/Ie.

Tema 3. MeToabl MAIIMHHOTO 00Y4Y€eHHS ¢ MpenogaBaTeieM

Knaccudukanus u perpeccust. O6o0maromnas critocoOHOCTb, Iepeo0ydeHUe 1
Hefoo0y4deHre. B3anMocBs3b MEXIy CI0XKHOCTBIO MOJENU U pa3MepoM Habopa TaHHBIX.
ANTOPUTMBI MAIIMHHOTO 00Y4YeHHUsI ¢ MpenojaBaTeneM.Meto k Ommkaliux cocenen.

Jlunetinsie Mmoaenu. HauBHbie OaliecoBckue KiaccupuKaTopsl. [lepeBbs penieHui.

Tema 4. MeToabl MAIIMHHOIO 00yueHHs 0e3 NMpenoaaBaTeJisi
Knacrepuszanus. Kinacrepusanus K-cpenaux. AriioMmepaTuBHas KIIacTepH3aLlus.

CpaBHeHI/Ie M OLICHKAa Ka4CCTBa AJITOPUTMOB KJIAaCTCpU3aALUN

4. Marepuanbl TeKylIero KOHTPOJISI YCHeBaeMOCTH OOy4alomuxcss M
OLICHOYHBIX CPEeACTB IPOMEKYTOYHON ATTECTALMH 110 AUCHHILIMHE
4.1. Tekymuii KOHTPOJIb yCII€eBA€MOCTH

4.1.1. ®opMBbI TeKylIero KOHTPOJISA yCIeBaeMOCTH

ponp

Tema (pa3nen) MeToabl TeKyLIEro KOHTPOJISA

ycneBaeMoCTH

Tewma 1. Beenenne B MannHHoe o0ydyenue Python

Tema 2. [IpenBapurensHast 00pabOTKa TaHHBIX KonTponbnas pabota

Tema 3. Meroapl MaIIMHHOTO OOydYeHHUS C Kontponbnas padota
pernoaaBaTeaeM

Tema 4. Meronsl mammnHOrOo 00y4enus ©6e3 | KonTposibHas padboTa
Ipeno/1aBaTes




4.1.2 MaTtepunaJbl TeKylero KOHTPOJIs yCeBaeMOCTH
Tunosble oeHOYHbIEe MaTepHaJbl 10 TeMe 2. [IpexBapuTenbHasi 00padoTKa JaHHBIX
KonTpoasnas padora

Onucanue JaHHBIX

TabnuuHbIE TaHHBIC MTPEICTABICHBI B TEKCTOBBIX (paitiax B popmare .csv:

1. stores.csv (MarasuHsbl);
2. train.csv (mpoaxn);
3. features.csv (mpu3HaKH).

Mara3uHsl (stores.csv)

[IpencraBiena anoHUMHAsE HHPopManus o 45 marasunax (Store), ¢ ykazanuem tumna (Type)
U pa3Mepa TOproBoIxX Iwiomaeii B sf (Size) marasuna.

Iponaxu (train.csv)

[IpencraBiensl peanbHbIe JAaHHBIE O MpoAaxkax B cetu WalMart, KOTOpble OXBaThIBAIOT
nepuos ¢ 2010 mo 2012 roxa v 0Tpa>keHbI B CIEAYIOMUX TOJIAX:

* HOMEp MarasuHa (stores),

» HoMep otnena (Dept);

* Henens (Data),

* BRIpYYKa 3a HEJICIIO Ui JaHHOTO oT/ena B JanHoM MarasuHe (Weekly Sales),

* Henens pacnpoaax (IsHoliday)

IIpu3naku (features.csv)

[TpencraBieHbl JONOIHUTENbHBIE JAHHBIE, OTHOCSIIMECS K JEITeIbHOCTH Mara3uHa, oT/iena
Y pervoHa Ha YKa3aHHBIE IaThl U OTPAKCHBI B CIIETYIONINX TOJIX:

* HOMep MarasuHa (store),

* venens (Data),

* cpeqHss TemnepaTypa B peruone (Temperature),

* crouMocTh TornBa B pervone (Fuel Price)

* aHOHMMHBIC JIaHHbBIC, CBS3aHHbBIC ¢ pekiaMHbIMU yiieHkamu (MarkDownl, MarkDown2,
MarkDown3, MarkDown4, MarkDownb5),

* unaekc norpedutensckux e (CPI),

* ypoBeHb 0e3paboruiiel (Unemployment),

» genens pacnpoaax (IsHoliday)

*Bce JaHHBIC MPCACTABIICHBI B aMCPHUKAHCKHUX CAUHUIAX U3MCPCHUAX

3ananue 1



OreHKka U3MEHYMBOCTH JAHHBIX TO3BOJISET Yepe3 CTATUCTHUYECKUE MOKa3aTenu (CpeaHue
BEJIMYMHBI) TO3HAKOMHUTHCS ¢ UCXOJHBIMU JAHHBIMH H JJaTh UM 0000IIAI0NINEe XapaKTEPUCTUKH.

1.a. PaccunTaiiTe aMmiuTyny npu3Haka Size JaHHBIX Stores;

1.b. Paccuuraiite mequany npusnaka Weekiy Sales manusix Train;

1.c. Paccumnraiite ko3 dumment Bapuanmu (%) npusnaka Temperature qanapix Features:

®dopmar oTsera:

<aMIUTyna> <MeAnaHa> <K03(QPUIMEHT BapuaIum>

[Tpumep otBeta: 123 45 67

3amanue 6

BrisiBenue aHomanuii (Takxke oOHapy>KeHHE BBIOPOCOB) — 3TO OIMO3HABAHUE BO BpEMs
MHTEJJICKTYaJTbHOTO aHallM3a JAHHBIX PEIKUX MAHHBIX, COOBITHH WM HAOMIOJEHUM, KOTOpbIE
BBI3BIBAIOT MOJJO3PEHHUS BBU]Y CYIIIECTBEHHOTO OTINYHUS OT OOJBIIEH YacTh JaHHBIX.

AHOMaNHH B TaHHBIX MOTYT BO3HHMKATh MO PA3HBIM MIPUYMHAM OT HETIPABIIILHOTO BBOJIA JI0
OmMOOK OU(POBKH.

AHann3 gja"HHBIX Stores

KareropuanbHble mpu3Haky Ha3bIBAIOT MO-PA3HOMY: (DAKTOPHBIMU, HOMHHAIBHBIMU M HX
3HAYCHUS OMNpeNeNsaioT (aKT NPUHAIISKHOCTH K Kakoi-To Kareropuu. llpumepsr Takmx
NPU3HAKOB: TOJI, CTPaHa MPOKUBAHUS, HOMEP T'PYIIIBI, KATETOPHsI TOBAPOB M T.I. SICHO, YTO st
KOMITbIOTEPHOIH 00pabOTKH BMECTO «IIOHATHOTI'O JUISl YeJIOBEKa 3HAUEHUs XPAHAT YUCIa.

1. [TpeoOpasyiiTe kaTeropuaibHbIi MpU3HAK Type B MOPSIKOBBIN, TaK KaK B JJAHHOM
MIPU3HAKE €CTh CKPBITHIN TOPSIIOK;

2. [Tpeobpa3zyiiTe npusHak Size B KB.M.;

OO6HapyxeHne aHoManuii (BBIOPOCOB), K COXKATIEHUIO, 9TO OOJIbIIIE UCKYCCTBO, YEM HayKa.
BwMmecTe ¢ Tem, pacripocTpaHEHHBIM METOJIOM SIBJISETCS IPUHSATHE JTOMYIIEHHUS O TOM, YTO JaHHBIE
HOpMalIbHO pacnpezeneHbl. OCHOBBIBASCh Ha 3TOM JOMYIIEHWH, MOXHO KJIACCH(QHUIIMPOBATH
JTAHHEIE.

3. BeisiBute anomanuu (BbIOpock) B pu3Hake Type 1 onpeaennTe Ux B MOAXOISILYIO

IO 3HAYCHUIO K OJHOMY U3 TUIIOB MarasmHoB, TCM CaAMbIM ocinaduB Bq)(bCKT BLI6pOCEl;

4. CoxpaHuTe MoTy4YeHHbIE JaHHbIE B (haii: new_stores.csv,

5. OHeHI/ITe Ka4€CTBO OYMCTKHU JAHHBIX IMO KaXXIOMY THUITY Mara3vHOB I10 IIPHU3HAKy
Size:

a. COOTHECUTE MEXXKBAPTHIIBHBIM pazMax A0 OYUCTKHU JAHHBIX K MEXKBAPTHILHOMY

pa3Maxy rocje OYMCTKH.



q)opMaT OoTBeTa: <OIlEHKa KadyecTBa OYMCTKM JAHHBLIX IO MarasyuHaM Tuma A> <OIlleHKa
KadecTBa OYMCTKHM JAHHBIX IO Mara3spuHaMm Thna B> <omeHka KadecTBa OYHCTKH JAHHBIX IIO
MarasuHam tuma C>

[Tpumep otBet: 0.89 1.12 0.12

TunoBbie OLEHOYHbIE MaTepuagbl Mo TemMe 3. MeToabl MANIMHHOTO OO0Y4YeHHS C
npenojaBarejemM
KonTpoasnas padora
JlaHHbBIE PUANITEPCKUX KOMITAHUN O CHENKaX KYIUIU-TIPOJAXKH KUJION HEIBUKUMOCTH.
AHanu3upyemble TaHHbBIE SBIISIOTCS CIy4aiiHO BRIOOPKOH M3 3amMCcell 0 Imepenpoaxax
JIOMOB, COBEpIIEHHBIX Mex 1y 15 desparnst u 30 anpens 1993. Undopmanus npegocraBieHa
Coserom pusntepos (Albuquerque Board of Realtors) Ansoykepka, CIIIA.
HNmeercs 117 HaOroneHuit.
Onucanue nepeMeHHbIX:
- PRICE = npomakHas 1ieHa B COTHSIX JIOJUTAPOB;
- SQFT = nnomans B KBagpaTHBIX (PyTax;
- AGE = Bo3pact nmoma (KoJM4ecTBO JIET);
- FEATS = koanuecTBO TOMOTHUATENBHBIX YA00CTB U3 11 BO3MOXKHBIX:
dishwasher, refrigerator, microwave, disposer, washer, intercom, skyhght(s), compactor, dryer,
handicap fit, cable TV access;
- NE = noMm pacmonoxeH B MIPECTHKHOM pailoHe Ha CEBEPO-BOCTOKE
ropoxa (1), unu uer (0);
- CUST = tun mocTpoiku: OBLT JIX JIOM OOBIYHOM ITOCTPOWKH, HITH HET,
- COR = kak pacrnojyioxkeH oM, Ha yriy (1) win Her (0).
- TAX = BennurHAa HAJIOTOB 3a BiageHue JoMOoM (S).
3agaya: MOCTPOUTH MOJIEITh, IIO3BOJISIONIYIO TI0 UMEFOIIIMMCSI ITapaMeTpaM CIIPOTHO3HPOBATh

LEHY JI0Ma.

Tunosbie oOueHOYHbIe MaTepHaabl N0 Teme 4. MeToabl MAIIMHHOIO O00y4eHus 0e3
npenoaaBaTes

KonTtpoubHnas padora

ITocTaHoBKa 3a1a4u: cETMEHTAIs AOOHEHTOB

PykoBozcTBO rinana pernoHaIbHON TEIEKOMMYHHKAITMOHHON KOMITAHWH, TPE0CTaBIISIOICH
Ha PBIHKE YCIYyTd MOOWMIIBHON CBSI3U, TTIOCTABUIIO 33/1a4y CETMEHTAIUU a0OHEHTCKON Oa3kbl.

HCJ'ISIMI/I CECTMCHTAIIUM SABJIAIOTCS:
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JJIUTEIIBHOCTHU U BPEMEHHU 3BOHKOB, a TAKXKC CXKCMECAYHBIX paCXoa0B,

OLICHKa HanOoJIee U HaNMEHee JOXOOHBIX CCTMCHTOB.

Ota I/IH(l)OpMaI_[I/IH MOXCET B ,Z[aJII)HCI;'IIHeM HUCIIOJIB30BAaTbCA JJIA:

I[aHHBIe, B34ThIC U3 OMJIJIMHIOBOI CHCTEMEI 3a IMOCJIICAHUE HECKOJIBKO MECALICB, IIPEACTABIIAIOT

KJIMECHTOB;

pa3paboTKK HOBBIX TapU(HBIX MJIAHOB;

MpeaoOTBpaAICHUA OTTOKA KIIMCHTOB APYTIrU€ KOMIIaHWH.

co0o# TabnHIly CO CIEeTYIOMUMHE MOJIsIMU (Tabmuma 1).

BbutH 0TOOpAHBI TOIBKO aKTHBHBIC A00OHEHTHI, KOTOPBIE PETrYJISPHO MOJIB30BAIHCH YCIIYTaMU

COTOBOM CBSI3U B TCUCHHE MNOCICIHNX HECKOJIBKUX MECCAILICB. I[aHHI)IG HaxXoOsaTCs B (1)3.12.]16

pa3pabOTKK MapKETUHIOBBIX aKI1ii, HAIIPaBJIEHHBIX HA OIIPE/IECICHHbBIE TPYIIIIBI

ONITUMU3AIMH PACXOIOB IO AJPECHON SMS-PACCHIIIKE O HOBBIX YCIyTrax U Tapudax;

mobile.txt.
N [Tone Ornucanue Tun
Bospact Bospact knuenra LeJIbIN
CpennemecsyHbIN CKOJIBKO B CpEJTHEM JICHET B BEILIECTBEHHBIN
pacxon MecsI[ TpaTUT aDOHEHT Ha
MOOUJIBHYIO CBSI3b
3 Cpennss CKOIIBKO B CpETHEM MUHYT Ha | BEIIECTBEHHBII
MPOJIOJDKUTENBHOCT | HCXOISIINE 3BOHKH TPATUT
b abOHEHT 3a MecHIl
pas3roBopa
4 3BOHKOB JTHEM 3a KonunuecTBo ncxoasumx eI
MecsIT 3BOHKOB B YTPEHHEE U THEBHOE
BpeMs
5 3BOHKOB BEUE€POM KonuuecTBo ucxoasmmx eI
3a MecsII] 3BOHKOB B BeU€pHEE BpeMsi
6 3BOHKOB HOUbIO 32 | KonnuecTBO ncxoasmumx LEeJIbIN
MeCsIIT 3BOHKOB B HOYHOE BpeMs
7 3BOHKH B JIpyTue KonunuecTBo ucxoasumx LEeJIbIN
ropoja 3BOHKOB B JIpyru€ ropojia
8 3BOHKH B JIpyrue Uucno ucxoaamumx LEeJIbIN
CTpaHBbI MEXIyHApOIHBIX 3BOHKOB
9 JloJ1s1 3BOHKOB Ha - BEILIECTBEHHBIN
CTallMOHapHBIE
Tesie(hOHbI
10 Komnuectso SMS Yucno ucxomamux SMS LENBIN

COOOIIIEHHUIT B MECHI]

4.2. IlpomeskyTOUHAsI aTTECTALUSA

NocTpoeHue npoduseiit a0OHEHTOB MMYTEM BBISIBIICHUS UX CXOXKETO TOBEJICHUS B 4aCTOTE,
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4.2.1. IlepeyeHb KOMNETEHIHMH ¢ yKa3aHHeM JTanoB HX (opMupoBaHusi B mpoimecce
OoCcBOeHHMs1 oOpasoBarejbHOM nporpamMmbl. Ilokasatem ¥ KpUTepUH OLEHUBAHMS

KOMIIETEHIUI ¢ y4eToM 3Tana ux GopMupoBaHus

Kon Haumenosanue Kon Haumenosanue stama
KOMIIETCHITUHT KOMIIETCHITUU JTana OCBOCHUSI | OCBOCHHS KOMIIETCHIIMU
KOMITETEHIIMHI
ITIKc-5 Crocoben ucnosb3osarh | [1Kc-5.2. CriocobeH HCoabp30BaTh
COBpeMEHHbIE HH(OPMaLMOHHbIE HPpOrpaMMHBIE CPEACTBA U
TEXHOJOTMM U  IpOrpaMMHbIE COBPEMCHHBIC
cpencTsa s peleHus HH(OPMALHOHHEIE
TEXHOJOI'u 41 HICHUA
IPUKIIAIHBIX ¢uHaHCOBO- CXHOJIOTHH JUIA petiie
YIIpaBJICHYCCKHUX 3a/la4 B
SKOHOMMYECKHUX 3a/1a4. 8
(dhuHAHCOBOH cdepe.

Oran ocBoeHus | Iloka3zarejib olleHUBAHUSA Kpurepuii oneHuBanusi
KOMIIETeHIH U

ITKc-5.2. Ilpumensier Ha  nOpaktuke | [Ipumenser Ha MPAKTHUKE
Crioco0eH HCITOJIb30BaTh | aJTOPUTMBI MAIIUHHOTO | aJTOPUTMBI MAIlIMHHOTO
MpOrpaMMHBIE CpENICTBA | 0OyUYeHHUS, 00OCHOBBIBAaeT | 0O0yUYEHHUS; 00OCHOBBIBAET
u COBPEMEHHBIE | IPUMEHEHUE TOTO WJIM HHOTO | IPUMEHEHUE TOT0 WM HHOTO
nH(pOpPMalMOHHbBIE anropuTMa MaIIMHHOTO | aIrOpUTMa MAIIUHHOTO O0yUYeHUs
TEXHOJIOTUHU JUTst | OOy4eHUst )il peleHust JUTSL peleHust

perieHus KOHKPETHOMU 3a/1auHu. KOHKPETHOH 3aJ1a4M.
YIPaABJICHUYECKUX 3a7a4 B

(dbuHaHCOBOH cdepe.

4.2.2. ®opma u cpeacTBa (MeTObI) MPOBeAeHHUS IPOMEKYTOYHON aTTeCTAIIUN

3adeTt MpoBOAUTCS B POpPME YCTHOTO OMPOCa U MPAKTUIECKOTO 3a/IaHUS.

4.2.3. Tunosble OlleHOYHBbIE CPEICTBA

CnucoK BONPOCOB /IJIsl IOATOTOBKH K 3a4eTy
1. 3aueM HY>KHO HCII0JIb30BAaTh MAIMHHOE 00yueHue? 3aaauu, KOTOpble MOYKHO PEIINUTh C
MOMOIIBIO0 MAlIMHHOTO 00y4eHus. [louemy Hy»kHO ucnonb3oBats Python?
2. OcHOBHbIE OMOJIMOTEKH U UHCTPYMEHTHI.
3. Pasnuunble BUbI IpeIBapUTENbHON 00paboTku. BausHue npeasapurenbHoit 00paboTKu
Ha MalIMHHOE O0yUYeHue.
CHuxeHue pa3MepHOCTH, BbIIETICHNE IPU3HAKOB U MHOXKECTBEHHOE 00yUeHHE.

MeToapl MaIlIMHHOTO OGy‘-IGHI/IH C MPCIIOAaBaTCIICM. KJIaCCI/I(I)I/IKaLII/ISI " perpeccus.

4
5
6. O6o0maromas crmocoOHOCTh, IEPeoOyUeHHE U HETOOOyUCHHUE.
7 B3anMocBs3b MeXIy CII0KHOCTBIO MOJIETTH U pa3MepOM Ha0opa JaHHBIX.

8 Merto/ K OMMKaMIIMX COCEIEH.

9 JInHelHbpIE MOJIENH.

10. Mopenb, HHTEepIpETaIHs OIEHOK KO3 (GUIIMEHTOB, MHOKECTBEHHBIN KOA(DHUITMEHT

ACTCpPMUHAIINU.
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11. WuTepnpeTanns MHOXECTBEHHOTO KO3 pULIMeHTa AeTepMUHAIIMH, OTPAaHUYEHUS Ha
00J1aCTh €ro MPUMEHEHHS.
12.  IIporHo3upoBaHKE Ha OCHOBE PETPECCHOHHON MOJEIH C CE30HHBIMHU WHANKATOPHBIMU

(GUKTHUBHBIMH, CTPYKTYPHBIMU) TIEPEMEHHBIMH.

13. Tpennu, ce30HHBIE COCTABISIONINE, CMEHA XapaKTepa ps/a, BHIOPOCHL.

14. HauBHbie OaliecoBckue Ki1accu(UKATOPHI.

15.  [epeBbs pemenuii. KimoueBble napamMeTpsl MOJIEIN

16. OmnpezeneHne yucia 1epeBbEB.

17.  Ananu3 HecOaJaHCUPOBAHHBIX BEIOOPOK

18.  Ilpumep oOyuenus HeiiponHoii cetu. Kpurepun xauectsa B Keras.

19.  Heiiponnsle ceTu A nporHo3upoBanusi. CBeeHHe 3aJa4u MPOTHO3UPOBAHUS K

perpeccroHHo# 3anaye. [Iporuno3upoBanue psI0B C CE30HHOM COCTABIIAIOIICH.

20. MeTtoasl MamHHOTO 00yueHus 6e3 mpenoaasarens. Kinacrepuzanusi.
21.  Knacrepusauus k-cpeqHux.

22.  ArnomepaTuBHas KJIaCTEPU3ALIHSL.

23. CpaBHeHHE H OIICHKA Ka4eCTBa aJIrOPUTMOB KJIacTepU3alun

4.3. MeToanyecKue MaTepuajbl

Mertoauyeckue MaTepuaJibl, I03BOJISIIOIIME OLEHMBATh 3HAHUSI M YMEHHS
o0yyarommxcs NPy NPOBeJICHUsI IPOMEKYTOYHOM aTTeCTANMHI

IIpouenypa npoBeaenus 3a4era

[IpomexyTouHas aTTecTalus OINpeAeNseT CTeNeHb JOCTHKEHUS Y4eOHBbIX Iened u
npoBoauTca B popme 3aueTa. 3a4€T MPOBOAUTCS YCTHO MO KOHTPOJIBHBIM BONPOCAM B CPOKH,
IpPeIyCMOTPEHHBIE y4eOHBIM TuTaHOM. [Ipu BBIBEZIGHNHU aTTECTAllMOHHOW OTMETKH 00s3aTeIbHO
YUUTBIBAIOTCS PE3YNbTaThl TEKYLIEr0 KOHTPOJSI M CaMOCTOSITEIbHOM PabOThl 00ydarolerocs.
Texymuii KOHTPOJb YCHEBAEMOCTH OCYILIECTBIISIETCS BO BpeMsi MPOBEIEHUS CEMHHApOB
MOCPEACTBOM IPOBEACHUSI YCTHBIX OIIPOCOB 00yuaromuxcs. Coaep:kaHue OLEHOYHOTO CPeICTBa-
BONPOCHI K 3ayeTy. TpeGoBaHUs K BBINOJHEHMIO- 3a4eT NPOBOJUTCA B YCTHOW (opme myTeM
OTBETa Ha BOIPOCHI U3 MPEICTABICHHOTO MepeuHs. Bpems, orBeneHHoe Ha mpoueaypy — 20
MUHYT. Pe3ynpTaThl oOryamaroTcss MO OKOHYaHWU ompoca. OTBET MNOATOTaBIMBAETCA B

MUCbMEHHON KOHCIIEKTUBHOM (pOopMe U caaeTcs mpenogaBaTelio Mocie yCTHOTO OTBETa
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HIxana oneHUBaHUA

3auer [IpumeHsieT Ha TPAKTUKE AITOPUTMbI MAIIMHHOTO OOydYeHUS;
O0OCHOBBIBACT NPHUMEHEHHE TOr0 WIM HMHOIO  ajIropuT™Ma
MAIIMHHOTO O0YYeHHS ISl PELICHUsI KOHKPETHOU 3a1a4H.

He3auer He npumenser Ha MpakTHKe aIrOpUTMbl MALTMHHOTO 00y4eHUs; HE
O00OCHOBBIBACT NPUMEHEHHE TOr0 WIM HMHOIO  ajIropuTMa
MAIIMHHOTO O0YYeHHS ISl PELICHUs] KOHKPETHOU 3a1a4H.

5.MeToauyeckne yKazaHus JJsl 00y4AIOIIUXCS 10 OCBOECHHUIO JUCIHILIMHBI
MeToan4yeckue peKOMeHAAMHU CTYACHTAM 110 M3YYEeHHUI0 U CHUIIIHHbI

CaMocrosTenbHas paboTa — KpaifHe Ba)KHBIN 3JIEMEHT IMOATOTOBKH CTYJIEHTOB B IIPOLIECCe
oOyuenus. [Tonyunts BceCTOpOHHUE 3HAHMUSI, OTPAHUYUBASICH TPU ATOM TOJIBKO MPOCTYITUBAHUEM
JIEKIMI U MOCEIIEHUEM CEMUHAPCKUX 3aHATUI, HEBO3MOXKHO.
Kpome Toro, moHATHHHBIN anmapar Kypca pazHooOpa3eH, 00beMeH, 4TO TpeOyeT CrerrualbHON
paboThI 715 UX YCBOCHHUA. Ba)kHBIM yCIIOBHMEM YCHEIIHON CaMOCTOSTENIbHON pabOoThl CTYJCHTOB
SBJISIFOTCS KOHCYJbTAIIMU IIPENOJABATENs U THIATENIbHAS MOJMOTOBKA K IPAKTUYECKUM 3aHSATUSAM.
[{enb caMoCTOSTENHHOM paObOTHI CTY/ICHTA [0 U3YYCHUIO YIeOHOTO MaTepraia — GOpMUPOBaHUE
HABBIKOB CAMOCTOSITEIIFHOTO 0TOOpa M M3YYCHHS YUeOHOU JTUTEepaTyphl, HHTCPHET-UCTOYHUKOB,
MaTepuasoB MEePUOJUYECKUX M3JIaHUI, UX aHaIu3a U OocMbIcIeHus. B pesynbrare 3Tol paboThI
CTYACHTBHl JIOJDKHBI HAy4YUThCS IOHUMATh JIOTMKY HAy4YHOTO WCCIIEIOBAHUS, KPUTHUYECKU
AQHAJIM3UPOBATh CYUIECTBYIOIIME B HAYYHOM JMTEpaType TOYKH 3PEHUS M HAa 3TOM OCHOBE
dbopMHUpPOBATH COOCTBEHHYIO MO3UIIMIO TIO pACCMAaTPUBAEMOMY BOTIPOCY.

CaMOHO}IFOTOBKa K IIPAKTUHYICCKHUM 3aHATUAM

[Ipy MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIMMO TOMHHUTH, YTO Ta WU HWHAas
JUCLMIUIMHA TECHO CBsi3aHa C paHee M3ydaeMbIMH Kypcamu. boiee Toro, MMEHHO CHHTE3
MOJYYECHHBIX paHee 3HAHUW M TEKYyIIero Marepualia Mo KypCy [eNIaeT MOJATrOTOBKY
pe3yJIbTAaTUBHOM U BCECTOPOHHEM.
Ha cemuHapckux 3aHATHAX CTYAEHT JIOJDKEH YMETh IOCJIENO0BATENBHO U3JIaraTb CBOM MBICIU U
apryMEHTUPOBAHHO X OTCTAUBAaTh.
JInst MOCTHIKEHHS ITOH IeTM HE0OXOIUMO:
1) 03HAaKOMHTBCS C COOTBETCTBYIOIIEH TEMOM MTPOrpaMMBbI TUCIUILIHHEI;
2) OCMBICIIUTD KPYT U3y4a€MbIX BOIIPOCOB U JIOTHKY UX PAaCCMOTPEHUS;
3) U3y4uTh PEKOMEHJOBAHHYIO JINTEPATYPY MO TAHHOU TEME;
4) TmaTeabHO U3YUUTh JIEKIIMOHHBIA MaTEpHAT,

5) O3HAKOMUTBCA C BOIIPOCAMH OUEPCTHOTO CEMUHAPCKOT'O 3aHATHAA,
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6) MOATOTOBUTH KPATKOE BBICTYIUICHHUE MO KAXKJOMY W3 BHIHECEHHBIX HA CEMUHAPCKOE 3aHITHE
BOIIPOCY.
H3ydeHre BOMPOCOB OdepeAHON TeMbl TpeOyeT IIIyOOKOTO YCBOEHHUS TEOPETHUYECKHUX OCHOB
JTUCIUIUIMHBI, PACKPBITUS CYIIHOCTH OCHOBHBIX JKOHOMHYECKHX KaTeropuii, MnpoOJIeMHbIX
ACTIICKTOB TEMbl M aHanm3a (QakTuyeckoro Marepuana. [Ipu mpeseHTanuum wmarepuaia Ha
CEMHHApPCKOM 3aHATHU MOHO BOCIIOJIB30BAThCA CIEAYIOIIUM QJITOPUTMOM H3JI0KEHUS TEMBI:
ONPEACIICHUE U XapaKTEPUCTUKA OCHOBHBIX KAaTErOpUi, SBOJIOLMSA IMPEAMETAa HCCIIEIOBaHUA,
OLICHKA €T0 COBPEMEHHOI'O COCTOSIHUS, CYILIECTBYIOUINE MPOOIEMbl, TEPCIEKTUBBI PA3BUTHS.
IpakTukyMm (pacyeTHO-aHAJUTHYECKHE 32 1aAHHUS])

Pemenue pacueTHO-aHATUTUYECKUX 3aJaHUI OCYIIECTBISETCS C LIEJIBbIO POBEPKHU YPOBHS
HABBIKOB (BIIAICHUIA) CTYJICHTA 10 aHAJTN3y KOHKPETHOW (PMHAHCOBOM CUTYAIIHH.

D¢} PeKTUBHBIM HHTEPAKTUBHBIM CIIOCOOOM pEIICHHs 3aJay SIBISETCS COMOCTABIICHUS
pe3yNbTaTOB aHaJIN3a OJTHOTO 33/1aHUS IBYMS U 00Jiee MaJbIMU FPyHIaMH 00yJaroIuXCs.

[Ipu omeHke pemeHus 3aaad aHAJU3UPYETCS IMOHMMAHUE CTYAEHTOM KOHKPETHOU
CUTYyalliH, MPaBUIBHOCTh NMPUMEHEHHUS HOPMATHBOB, CIIOCOOHOCTh OOOCHOBaHUS BBIOPAHHOUN
TOYKH 3pEHUs, TTyOuHa MPOpadOTKH MPaBONPUMEHUTELHOTO MaTepHaia.

MeToanueckne peKOMEH/IAIHH 10 MOATOTOBKE K MPOMEKYTOYHOH aTTecTannu

[Ipy 1oAroroBKke K NPOMEXKYTOYHOM aTTECTAllMM O3HAKOMBTECh CO CIHMCKOM
IIPEICTABICHHBIX BONPOCOB. DOPMYIUPYHTE OTBET C TOYKHU 3PEHUS NPUMEHEHHs PA3IMYHBIX
METOJIOB aHalM3a AaHHbIX. Heo0XoaMMO faTh apryMEeHTHPOBAHHBIM OTBET, MOATBEPKAAOIINN

YPOBEHBb OCBOEHUSI KOMIIETCHIUH.

6. YueOHas muTeparypa u pecypcbl HHPOPMAIHOHHO-TE1eKOMMYHUKALMOHHON CeTH
"HHTepHeT", BK/II0OYAs NepeYeHb y4eOHO-MeTOAMYeCKOro odecrnedeHust As
CAMOCTOSITEJILHOM Pa0d0ThI 00y4aroIUXCs M0 JUCIUAIIIHHE

6.1. OcHoBHasi IuTEpaTypa
1. Mupkus, b. I'. BBenenue B ananu3 naHHbIX : ydeOHHUK U ipakTukyM / b. I'. Mupkun. —
Mocksa : M3natensctBo FOpaiit, 2020. — 174 ¢. — (Bricuree o6pa3osanue). — ISBN 978-5-
9916-5009-0. — Texcrt: anexrponnslii // 3bC Opaiir [caiiT]. — URL:
https://urait.ru/bcode/450262

2. Makkuriy, Yac Python n ananm3 nanueix / Yac Makkusimy ; mepeBox A. CliuHKUHA. — 2-€
3. — Caparos : [Ipodobpa3zosanue, 2019. — 482 ¢. — ISBN 978-5-4488-0046-7. — Texkcr :
AIIEKTPOHHBIHN // DnekTpoHHO-0nbInoreuHas cucrema [PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/88752.html

6.2. lonoiHMTE/ILHAS JIUTEPATYPaA

®enopos, /. FO. IlporpammupoBanue Ha s3bIke BBICOKOTO YpoBHs Python : yueOHoe mocoOue
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https://urait.ru/bcode/450262
http://www.iprbookshop.ru/88752.html

st By30B / J1. FO. ®@enopoB. — 2-e u3zn., nepepad. u gom. — Mocksa : M3garenscTBo KOpaiiT,
2020. — 161 c¢. — (Boicmee oOpazoBanme). — ISBN 978-5-534-10971-9. — Tekct :
snekrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454100

6.3. YueOHO-MeTOAMYECKOE OOecTiedeHHe CaMOCTOATEIbHOM padoThl

He npexgycmorpeno.
6.4. HopmaTuBHbIE IPABOBbIE IOKYMEHTHI.

OLII: IN'ocynapcrBennas nporpamma "Muadopmarmonnoe odmectso (2011 - 2020 roasr)"
http://fcp.economy.gov.ru/cgi-bin/cis/fcp.cqi/Fcp/ViewFcp/View/2011/369

6.5. UnTepHeT-pecypchl.

1. http://www.cfin.ru/ - caiiT cooO1ecTBa KOPIOPATUBHOTO YIPABICHHSI

https://scikit-learn.org/stable/user gquide.html

https://pandas.pydata.org/docs/

https://matplotlib.org/stable/contents.html

https://seaborn.pydata.org/tutorial.html

2
3
4. https://numpy.org/doc/stable/
5
6
7

https://docs.conda.io/en/latest/

6.6. UnbIe HCTOYHUKHU
He npenycMoTtpeHo.
7. MarepnanbHo-TexHH4YecKass 0a3a, HMH(GOPMALNMOHHBIC TEXHOJOIHHM, MPOrpPaMMHOE
olecrieyeHue U MH(OPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE H NOUCKOBBIE CHCTEMBI

1. www.biblio-online.ru —Dnekrponno-oubdnunoreunas cucrema [D5C] FOpaiir;

http://www.iprbookshop.ru — DnektponHo-6ubroTeunas cucrema [DBC] «Iprbooksy

https://e.lanbook.com - DnekTponno-o6ubMMOTeuHast cuctema [IBC] «Jlauby.

http://elibrary.ru/ - Hayunas snextponHas 6ubnauoreka Elibrary.ru.

https://new.znanium.com DiekTponHo-0ubaHOTeYHas cuctema [DBC] «Znanium.comy.

https://dlib.eastview.com — Mudopmanronnslii cepuc «East View».

N oo o ~ w D

https://www.jstor.org - Jstor. [TomHbIe TEKCTBI HAYYHBIX )KYPHAJIOB M KHHT 3apyOeKHBIX
U3/1aTeNbCTB.

8. https://elibrary.worldbank.org - Dnektponnas 6udauoreka BeemupHoro banka.

9. https://link.springer.com - IToaHOTEKCTOBBIE IMOJUTEMATHUYECKHE 0a3bl aKaIeMHUYECKUX
JKYPHAJIOB M KHUT M3JIaTeNIbCTBA Springer.

10. https://ebookcentral.proquest.com - Ebook Central. [TomHble TEKCTBI KHUT 3apyOekHbBIX
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https://urait.ru/bcode/454100
http://fcp.economy.gov.ru/cgi-bin/cis/fcp.cgi/Fcp/ViewFcp/View/2011/369
http://www.cfin.ru/
https://scikit-learn.org/stable/user_guide.html
https://pandas.pydata.org/docs/
https://numpy.org/doc/stable/
https://matplotlib.org/stable/contents.html
https://seaborn.pydata.org/tutorial.html
https://docs.conda.io/en/latest/
http://www.biblio-onlin.ru/
http://www.iprbookshop.ru/
https://e.lanbook.com/
http://elibrary.ru/
https://new.znanium.com/
https://dlib.eastview.com/
https://www.jstor.org/
https://elibrary.worldbank.org/
https://link.springer.com/
https://ebookcentral.proquest.com/

HAaYYHBIX U30aTCIbCTB.

11. https://www.oxfordhandbooks.com - J[locTyn K mOJHBIM TEKCTaM CIIPAaBOYHUKOB
Handbooks n3natensctBa Oxford mo mpenMeTHbsIM 007acTsM: SKOHOMUKA U (PUHAHCHI,
1paBo, OM3HEC U YIpaBICHUE.

12. https://journals.sagepub.com -  TloaHOoTeKcTOBasgs  0a3a  HAy4YHBIX  JKYpHAJOB
aKaJIeMUIECKOT0 M3/1aTelIbCTBa Sage.

13. CpaBouno-npaBoBas cucrema «Koncymnbrantlnrocy.

14. D1eKTpOHHBIN MEPUOTUIECKHUN CIIPABOYHHK «I apaHTy.

IIporpaMMHbIe, TEXHHYECKHE U 3JIEKTPOHHBIE CPEJACTBA 00YUYeHUsI 1 KOHTPOJISI 3HAHU.

Jlnst mpoBeneHusl 3aHATUH M0 JUCHUIUIMHE HEOOXOJMMO MaTepHaIbHO-TEXHUYECKOE
oOecrieueHre y4eOHBIX ayJUTOPUN (HATVITHBIMU MaTepuajaMH, SKPaHOM, MYJIbTHUMEIHUHHBIM
npoekropom ¢ HoyrOykamu (I1K) mms npeseHTanuu y4eOHOro marepualnia, BBIXOJOM B CETh
Wutepuer, nporpamMmMmubiMu mnpoayktamu Microsoft Office (Excel, Word, PowerPoint)),
Anaconda for Windows, Google Chrome B 3aBHCHMOCTH OT THIIa 3aHSATHI: CEMHHAPCKOTO U
JICKIIAOHHOTO THIIOB, TPYIIOBBIX U WHAWBUIYaJbHBIX KOHCYJIbTAIUN, TEKYIIETO KOHTPOJS U
IIPOMEKYTOYHOM aTTECTALUH.

JlJiss caMOCTOSITEIBHON pa0OThl 00YJarOIIMMCST HEOOXOIUM JIOCTYIT B YHUTAIBHBIC 3aJTBI
OMOMOTEKN W/WIIM TIOMEIIEHUE, OCHAIIEHHOE KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
HOJKITIOYEeHNUS K ceTH «VIHTepHET», TOCTYII B AJIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTeIbHYIO

cpeny opranuzauuu u IbC.
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