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1. Hean n3yyeHus TUCUUNIHHBI

L{enbro OCBOCHUS TUCIUILINHBI ABISCTCS GOPMUPOBAHUE Y CTYICHTOB 3HAHUM, YMCHHH U
HaBBIKOB B 00JIaCTH pa3pabOTKH MPOTPAMMHBIX CHCTEM, (YHKIMOHHPYIOIMIMX Ha Pa3TUYHBIX
IIPOrPaMMHO-AIIAPATHRIX IIaTGopMax.
3agauu:
-chopmHpoBaTh CHUCTEMHOE 0a30BOE MPEACTABICHUE, IICPBUYHBIC 3HAHUS, YMCHHUS W HABBIKH 110
OCHOBaM aHaJIM3a JJAHHBIX C HCIIOJIb30BAHUEM s13bIKa python;
-M3y4YHUTh MPOIIECC CO3TAHMS MPUIOKCHUIA B MHTETPUPOBAHHBIX Cpeax pa3pabOTKH.

2. IlepeyeHb MIIaHNPYeMBbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

KoMnerenuuu oﬁyqalomerocsl, (bopanyeMLIe B pe3yJbTaTe 0CBOCHUSA

JUCHMIIINHDBI
Kon
KOMIIETEHIIUH I10 KomMnerenmus
®I'OC BO

CriocoOeH MPUMEHSTh €CTECTBEHHOHAYYHBIC U OOIIEHH)KCHEPHBIC 3HAHUS,
OIIK-1 METO/IbI MATEMAaTUIECKOTO aHAIM3a H MOJICITUPOBAHUS, TECOPETUUECKOTO H
HKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS B MPO(ECCHOHAIBHON JACSITEIBHOCTH
Crioco0eH pa3pabaTbIiBaTh apXUTEKTYPY, AU3aitH, MHOOPMAIIMOHHOE
obecneuenue u npotorun UC

[1K-4

CTpyKTypa KOMINETeHIH U

Komnerenmus ®opmupyemsbie 3YHel

3. 3HaTh, KaK IPUMEHATH €CTECTBEHHOHAYYHbBIE U
0OLIEMH)KEHEPHBIE 3HAHUS, METObl MATEMaTUYECKOTO
aAHaJIN3a U MOJCIUPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAJIBLHOTO UCCIIEI0OBaHUS B IPOPECCHOHATbHON
1EATEIIbHOCTH

Y. YMeTh NPUMEHATh €CTECTBEHHOHAYYHbBIE U
0O0I1enHKEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOTO
aQHAJIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U
HKCIIEPUMEHTAIBHOTO UCCIIE0BAaHUS B TPO(HECCHOHAIBHON

OI1K-1 CniocobeH mpuUMeHsITh
€CTeCTBEHHOHAYYHbIE U
0OLIEMH)KEHEPHbIE 3HAHUS,
METO/IbI MATEMaTHYECKOTO
QHAJIM3a U MOJICJINPOBAHUS,
TEOPETUYECKOTO U

OKCIICPUMCHTAJIIBHOT'O
NesITeIbHOCTH
HCCIICIOBaHNS B
o H. BJ'IaI[eTB HaBbIKaMW ITPUMCHCHU A CCTCCTBCHHOHAYYHBIX U
npodeccuoHanbHOM .
0O0IIeNHKEHEPHBIX 3HAaHUH, METOJI0B MaTEMAaTHYECKOTO
NesITeIbHOCTH

aHaIn3a U MOACIINPOBAaHUA, TCOPETHUICCKOI'O 1
OKCIICPUMCHTAJIbHOT'O UCCJICIOBAHUS B HpO(I)CCCHOHaHBHOﬁ
JACATCIIbHOCTH

3. 3HaTh, KaKk pa3pabaTbiBaTh ApXUTEKTYPY, AU3aiiH,
[1K-4 Criocoben pazpabatbiBaTh |[MH(pOpMaImonHoe obecnedenue u npotorun MC

APXUTEKTYpY, IN3aiiH, Y. YMmerp pa3pabaTbiBaTh apXUTEKTYpY, AU3aiiHa,
uH(pOopMalMOHHOE obecnieueHre uuH(popmMalmonHoe obecnedenue u npororun MC
npototun C H. BrnageTs HaBbIKaMu pa3pabOTKH apXUTEKTYPHI, THU3aiiHa,

nH(pOpMalMOHHOr0 obecnieueHust U nporotumna MC

3. MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/bHOI NPOorpaMMsl

[Mpunagnexxnocts  guctumimael - BJIOK 1 JJUCHUIUIMHBI (MO YJIN):
O0s3arenbHast 4acTh.



[IpenmecTByrone AUCHUILTUHBI (OCBOCHHE KOTOPBIX HEOOXOAMMO [UJISl YCIENIHOTO
OCBOCHHS JaHHOW): "Teopusi BEposATHOCTEH M MareMarnyeckas cratuctuka’, "OnepalnroHHbIe
cucreMbr"

JIMCUMIUTMHBL, UCIIOJB3YIONIME 3HAHUS, YMEHUS, HaBBIKU, MOJYyYEHHBIC MPU WU3YUYECHUU
naHHoOM: "Pacnio3HaBanre 00pa3oB M KOMITbIOTEpHOE 3peHue"

4. O0beM TUCHHUILIHHBI (MOYJISA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJIMYeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojaasaresieM (1o BUAAM y4eOHbIX 3aHATHIA) M HA CAMOCTOSITEJILHYIO PadoTy
00y4YarIMuXCcs

OO6mast Tpy10eMKOCTh TUCIHMIUIMHBI COCTaBIISIET 4 3ad4. e.,144 gacos.

Btz yue6Hoit paboTs! KommaectBo uacos | KonmdecTBo yacos
(ounas ®O) (3aounas ®O)
KonrtakTHasi(aynuropHas) pabora
Jlexknuun 28 4

ITpakTrueckue (cem, 1a0.) 3aHATUS 42 12
CamMocTosTenpHas padoTa, BKIIOYast MOATOTOBKY K 74 128
PK3aMEHaM U 3a4eTam
Bcero yacos 144 144

5. Copepsxkanue IUCHUIIMHBI (MOAYJIA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiam) ¢
YKa3aHUEM OTBEJEeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3ieioB QM CHUITHHBI

3aouHas popma o0yueHnus

e Pasien 1 Tema Cene-| Tek- Cemunap| Camo- (B HHTepa- DopMbl TEKYLLET0
o/ O or - JlaGopar.| CTOAIT. | KTUBHOIA KOHTPOJIS
et p |1 IIpakTny. paod. popme yCIeBaeMOCTH
JlaGopatopHas
Bsenenue B Python s pabota Nel.
1 31 1 3 32
aHaIN3a JTaHHBIX JlaGopatopHas
pabota No2
JlaGopatopHas
b O6paboTka 1 aHau3 31 1 3 3 pabota Ne3.
nanHbIx ¢ Pandas JlaGopatopHas
pabota Ned
JlaGopatopHas
3 Busyanuzanus JaHHBIX 31 1 3 32 padora Nes.
y A A JlaGopatopHas
pabota No6
Monynu Python s Jlaboparopuaz
pabota Ne7.
4 |Hay4HBIX PacyETOB U 31 1 3 32
MaIIMHHOTO O0yUYeHus Jlaboparopuas
i pabota Ne8. Tect
NTOI'O 4 12 128

Ounas popma o0yueHust



Cemunap| Camo- |B mnTepa- | ®opMBI TEKYIIET0
Ne Pa3nen u Tema Ceme-| JIek- P pu P yim
JlaGopat.| cTOAT. | KTUBHOM KOHTPOJISA
n/n JUCIUILINHBI CTp | UM
IlpakTu4. pa6. dopme yCneBaeMoCTH
JlaboparopHas
1 Beenenue B Python mis 31 ] 12 14 pabota Nel.
aQHaJIM3a JTaHHBIX JlaboparopHas
pabota No2
JlaboparopHas
O0pa0doOTKa U aHaIN3 abora Ne3.
2 p 31 | 6 10 20 P
manHbIX ¢ Pandas JlabopaTopHas
paborta Ned
JlaboparopHas
abora No5.
3 |Buzyanm3zanus JaHHBIX 31 6 10 20 P
JlaboparopHas
pabota Nob6
JlaGopatopHas
Monymu Python st patop
pabota Ne7.
4 |HAy4YHBIX pacyeToB U 31 8 10 20
MAaIIHHHOTO O0YUYEeHNS Jlaboparopnas
ya pabota Ne§. Tect
HUTOI'O 28 42 74
5.2. JlekuMOHHBbIE 3aHATHSA, HX COEPKAHUE
Ne HaunmenoBanue
Conepxanue
/1 pasziesioB U TEM
Beenernue B Python. IlepemenHble , TUIIBI TAHHBIX, YCIOBHBIE
1 Vlexmus 1. : yt P ’ A Y
OMepaTopsbl,
2 Jleknus 2. Bgenenue B Python. I{ukisl, pyHKIINH, HCKITIOUEHHUSL.
3 VJleknus 3. OcHOBBI pa0oTHI ¢ (ainamu( yreHue u3 (aiina,3anuch B Gain)
(OCHOBHBIE CTPYKTYPBI JAHHBIX( CIIUCKH, CIOBAPH, MHOKECTBA
4 |lexuns 4. PYKTYpBI 1 ( CTIMCKH, CIIOBAapH, MHOXKECTBA,
KOPTEXKN)
OcCHOBHBIE CTPYKTYpPHI JaHHBIX( CITUCKHU, CIIOBAPHU, MHOKECTBA,
KopTexu)O030p U MPaKTUYECKHUE TPUMEPHI UCTIOTb30BAHMS
5 lekmusg 5. .
oubunmorek Beautiful Soup wu Ixml qyis u3BneYeHus TaHHBIX U3
BeO CTpaHUI]
NumPy.MaccHBBI 1 onepaiiy HaJl HUMH, 0a30BbI€ CTATUCTYECKHUE
6 |lexmusg 6. y pan A ’
dbyHKIIIHT
Coznanne DataFrame, yTeHue U 3aMKCh TaHHBIX U3 PA3THUYHBIX
7 lexuus 7.
nctounukoB (CSV, Excel, SQL)
8 Dlexus 8 DunbTpars, COTpUPOBKa, TPYNIHPOBKA, arpErUPOBaHIE JAHHBIX,
1 ’ 00beIMHEHNE JAaHHBIX U3 PA3IMYHBIX HCTOYHUKOB.
Matplotlib u Seaborn: OcHOBBI BU3yanu3anuu JaHHBIX, CO3/IaHNE
9 Vlekmus 9. Pa3MMYHBIX TUTIOB rpaduKOB (JTMHEHHBIE Tpa@UKU, TUCTOTPAMMBEI,
pazbpoca, KopoOUaTeie THArpaMMBbl).
Busyanuzanus BpeMEHHBIX PSI0B, TEIUIOBBIE KapThl, BU3YaIA3aIlHs
10 Jlekums 10. y n peMe PAIOB, TCITOBLIC KapThl, BU3yau3all
roerpad)iYECKUX JTaHHBIX.
Baenenue B SciPy. cnonb3oBanue 4HCIEHHBIX METOIOB JUIS
11 Ulexums 11, nenue B SciPy. Mcnons3o € YHCcIe €TOJIOB ]I
ONTHUMHU3ALIUN
Baenenune B SciPy. cnonb3oBanue YUCIEHHBIX METOIOB JUIS
12 [exuus 12. A Y. VICHoIp HOB A
perieHus 3a/1a4 JIMHCHIHON anrOepsl
13 [lexmms 13 MamuHHoe o0yuenue ¢ Scikit-learn. OOyueHre perpcCHOHHBIX U
) KJIaCcCU(PMKAIIMOHHBIX MOJIEJICH, KJIacTepr3aIlus, OIIEHKa MOJICIICH.




Ne Haumenosanue

Copnepxanue
/1 pa3esioB U TeM
CuMBoOJIbHBIE BhIUKCIICHUS ¢ SymPy. BBenenne B CHMBOJIbHBIE
14 Jlexuus 14. BBIYMCIICHNS,PEILICHNE YPABHEHU M, UHTETPUPOBAHUE U

nmuddepeHnrpoBanme

5.3. CeMHHapCKHe, NMPaKTUHIECKUE, J1360p3T0pHLIe 3aHATHSA, UX COACPKAHUEC

Ne pazpena u

Copneprxanue u GOpMbI IPOBEICHUS

TEMBbI

[Ipaktuka 1-2. BBenenue B Python. [lepemenHbIe , TUIIBI JAaHHBIX, YCJIOBHBIC

1 onepaTtopsl. [IpakTrka npoBoaNUTCS B KOMBIOTEHOM Kilacce. Pazouparorcs
[IPUMEPBI PACCMOTPEHHBIE Ha JIEKUUU. IHTCPYKLIMY /17151 BBIITOJIHEHEU ST
nmabopaTopHON pabOTHI.

1 [TpakTtuka 3. Beenenue B Python. [lukisl, dyHKIMM, UCKITIOUEHUS.

1 [Ipaktuka 4-5. OcHOBBI paboTHI ¢ daitmamu( ureHue u3 (aiina,3anucek B aiin).

1 [TpakTika 6. OCHOBHBIE CTPYKTYPBI JaHHBIX( CIIUCKU, CIIOBAPH, MHOXKECTBA,
KOPTEXKH).

) [IpakTuka 7- 8. OCHOBHBIE CTPYKTYpBI JaHHBIX( CIIUCKH, CJIOBAPH, MHOXKECTBA,
KOPTEXKH).

) [TpakTika 9. NumPy.MaccuBbl 1 onepanuu HaJ HUMHU, 0a30BbIE CTATUCTHYECKHE
(GYHKIMH.

) [Ipaktuka 10-11. Co3nanue DataFrame, uTeHue u 3anuch TaHHBIX U3 PA3TUUHBIX
uctounukoB (CSV, Excel, SQL).
[TpaxkTuka 12. Matplotlib u Seaborn: OcHOBBI BU3yanu3aliu JaHHBIX, CO3/IaHUE

3 pPa3IMYHBIX TUIOB rpadukoB (JTMHEHHbIE rpadKu, THCTOTPAMMEI, pa3opoca,
KOpoOuaThle quarpamMmmal).

3 [TpakTuka 13-14. Busyanusauus BpeMEHHBIX PsJI0B, TEIUIOBBIE KapThl,
BH3yanHu3alus rpauueckix JaHHbIX.

3 [IpakTuka 15. Busyanusaius BpeMEHHBIX PsJI0B, TEILUIOBBIE KAPThl, BU3yalln3alUs
roerpad)uecKuX JTaHHBIX.

4 [TpakTuka 16-17. Benenue B SciPy. Mcnonb3oBaHue YHCIEHHBIX METOAOB IS
ONTUMHU3AIIHI

4 [TpakTuka 18. BBegenue B SciPy. VMcnonbp3oBaHNe YUCIEHHBIX METOIOB ISt
[perieHys 3a/1a4 JMHEHIHHON anroepsl.

4 [Tpaktuka 19 - 20. MamunHoe o0y4yenue ¢ Scikit-learn. OOyueHue perpccuOHHbBIX
1 KJ1acCU(DUKAIMOHHBIX MOJICNICH, KJIaCTePU3aIHs, OIEHKAa MOJIEIICH.

4 [Ipaktrka 21. CumBosibHBIE BbuKcIeHns ¢ SymPy. BBelleHne B CHMBOJIbHBIE

BbBIYUCJICHUSA,PCIICHUC ypaBHeHPIfI, HHTCIPHUPOBAHUC U I[I/I(I)(bepeHLII/IpOBaHI/IC.

6. ®oHI OHEHOYHBIX CPEICTB VI MNPOBEeJCHMS IMPOMEKYTOYHOH ATTECTAUMH IO
AUCHHUILIMHE (MOJHBbIH TEKCT NPUBEAEH B IPUJI0KEHUH K padoueil mporpamme)

6.1. Texymuii KOHTPOJIb




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJIST OIEHKH “02:::;1?::; -
(l)OpMPIpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHen
N Ilepeuyensn . u (WIH) ONbITa P
NQ KOMHIETCHIINH qupMI/IpyeMbIX (3-1 .o .3-“, ACATEILHOCTH, KOMIIeTeHIUI Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II 6 o KOMIIeTeHII UM Y.l . .Y.n, dopmupoBaHus Pa3JIMYHBIX 3Tanax ux
paboueu ®roc BO . dopmupoBanus,
HpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
JAMCHMTUIHHBI) IporpaMMBL OLleHHBAHHS (mo 100-
(Hanvienosanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
3.3HaTh, Kak
[IPUMEHSITh
€CTEeCTBEHHOHAYYHBIE U
00ILeMH)KEHEPHBIE
3HAHMSI, METOJIbI
MaTeMaTH4YeCKOTro
aHaJIN3a U
MOJEITUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAIILHOTO
HCCIIeI0OBaHUs B
poeCCHOHATBHOMN
e TeIbHOCTH
Y.YMeTh IpUMEHATh
€CTEeCTBEHHOHAYYHBIE U
00IIeHH)KEHEPHBIC [IpencraBneHHas
3HAHUS, METOBI paboTa
1. Beeenue B MaTeMaTH4eCKOIr 0 TIOJIHOCTBIO
I [Python sz OITK-1 aHaJIN3a U JlabopaTopHras paboTa OTBEYAOLIAs
AHAIN3A JAHHBIX MOJEITUPOBAHUS, Nel TpeOOBaHUAM
TEOPETUUECKOTO U 3a/laHus
PKCIIEPUMEHTAIILHOTO oLieHUBaeTcA 8
HCCIIeTOBAHUS B 6aos. (8)
npoQeCcCHOHANBHOM
e TeIbHOCTH
H.Bnaners HaBbIKaMu
MPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHMI1, METOJ0OB
MaTeMaTH4eCKOIro
aHaJIM3a U
MOJEITUPOBAHUS,
TEOPETUUECKOIO U
PKCIIEPUMEHTAIILHOTO
HCCIIeTOBaHMS B
npodeccuoHaTEHOM
e TeIbHOCTH
3.3HaTh, Kak
[IPUMEHSITh
€CTEeCTBEHHOHAYYHBIC U
0OIIeHH)KEHEPHBIC [IpencraBneHHas
3HAHMSI, METOJIbI pabota
MaTeMaTH4YeCKOro TOJIHOCTBIO
> OIK-1 aHaJIM3a U JlabopaTopHas paboTa OTBeyaroas
MOZEIUPOBaHUs, Ne2 TpeOOBaHUIM
TEOPETUUECKOIO U 3a/laHus
PKCIIEPUMEHTAILHOTO OIICHUBAETCA 8
HCCIIeTOBaHMS B 6aimos. (8)
npodeccuoHaTbEHOM
e TEIBHOCTH

Y.YMeTh npuMeHsITh




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0X0MMbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

CCTCCTBCHHOHAYYHBIC U
00ILeMH)KEHEPHBIE
3HAHMSI, METOIbI
MaTeMaTHYEeCKOTO
aHaIM3a U
MOJICTPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
HCCIICTOBAHUS B
Mpo¢eCCHOHATBHOM
eATSIIEHOCTH
H.Bnanets HaBbIKaM#
[IPUMCHCHUS
CCTECTBCHHOHAYYHBIX U
00ILEMHKEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYEeCKOTO
aAHaAJIN3a 1
MOICTAPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAITBHOTO
HCCIIeTOBAHUS B
po¢eCCHOHATBHOM
IEATENbHOCTH

2. O6paboTka u
AHAJIN3 JAHHBIX C
Pandas

OIIK-1

3.3HaTh, Kak
PUMEHS T
€CTECTBEHHOHAYYHBIE U
00IIenH)XEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTHYeCKOTO
aHaM3a "
MOJICITAPOBAHHUS,
TEOPETUIECKOTO H
PKCIICPUMEHTATBHOTO
MCCIIeIOBAHMS B
npodeccuoHaTbEHOM
JIeSITeIbHOCTH
Y.VYMeTh IpUMEHATh
€CTECTBEHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTH4ecKoro
aHaIM3a 1
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
HKCIIEPUMEHTAIIBHOTO
MCCIIeIOBAaHMS B
npodeccuoHaTbEHOM
nesITeIbHOCTH
H.Binanets HaBBIKAMH
[IPUMEHEHHS
€CTECTBEHHOHAYYHBIX H

JTaGoparopnas pabota
No3

[pencraBnennas
pabora
MOJTHOCTBIO
OTBEYaroIIas
TpeOoBaHUSAM
3aaHus
OIICHUBAETCA 8
6amos. (8)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0X0MMbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

00ILEMH)KEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYECKOTO
aHaIu3a U
MOJETUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBAaHMS B
Mpo¢eCCHOHATBHOM
IeSITCIILHOCTH

OIIK-1

3.3HaTh, KaK
[IPUMEHST
€CTECTBEHHOHAYYHBIE U
001LIEeMH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTH4eCKOTo
aHaIu3a u
MOJIeNUPOBAHUA,
TEOPETHIECKOTO 1
KCTIEPUMEHTAIBLHOTO
MCCIIeIOBAHMS B
rpodeccHoHaIBEHOM
eI TeTbHOCTH

Y. YMeTh npuMeHsTh
€CTECTBEHHOHAYYHBIE U
00IIenH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTHYECKOTO
aHaIM3a U
MOJICITNPOBAHHUA,
TEOPETHYECKOTO 1
KCTIEPUMEHTAIIBHOTO
MCCIIeIOBAaHHS B
rpodeccHoHaIBEHOM
eI TeTbHOCTH
H.Bnaners HaBBIKaMU
[IPUMEHEHHS
€CTECTBEHHOHAYYHBIX U
00IIeNnH)KEHEPHBIX
3HAHHI, METOJIOB
MaTeMaTHIECKOTO
aHaIM3a 1
MOJIEITMPOBAHMS,
TEOPETUYECKOTO U
HKCIIEPUMEHTAIILHOTO
MCCIIeIOBAaHMS B
po¢eCCHOHATBHOM
esITeIbHOCTH

JlabopaTopHas pabota
No4

[IpencraBnenHas
pabora
MOJTHOCTBIO
OTBeUaromas
TpeOoBaHUSIM
3aaHAs
OLICHUBAaETCs 8
6aos. (8)

3. Busyanusamus
TaHHBIX

[1K-4

3.3HaTh, KaK
pa3pabaTeIBaTh
APXUTEKTYpPY, AU3aiH,

nH(OPMAITMOHHOE

JTaGoparopuas paboTa
Ne5

[IpencraBnennas
pabora
TTOJTHOCTBIO
OTBEYAIOIIas




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0X0AMMBbIe JUIST OLIEHKH Omucanue
Iranml o1 Lt ot nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n N KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIMYHBIX ITANAX HX
paboueii . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . “ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenuBasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
obecrnieueHue u TpeOOBaHUIM
mporotun UC 3alaHus
Y.YMetb olieHUBaeTcs 8
pa3pabaTbIBaTh 6aoB. (8)
APXUTCKTYypPY, AU3aliHa,
nH}popMannoHHOE
oOecriedeHUE U
nporotun UC
H.Biagets HaBBIKAMU
pa3paboTKu
APXHUTEKTYPHI, TU3aiiHa,
MH(pOpPMaLIMOHHOTO
oOecrieueHus 1
npototuna C
3.3HaTh, Kak
pazpabaTbIBaTh
APXUTEKTYpY, AU3aliH,
nH(pOopManoHHOE
oOecriedeHUE U
nporotun UC [IpencraBneHHas
Y. YmMets pabota
pa3pabaThIBaTh TTOJTHOCTBIO
6 [TK-4 ApXUTEKTYypy, Anu3aiiHa, JlabopaTtopHas pabora OTBEYAaroIIas
MH(POPMAIIMOHHOE Ne6 TpeOOBaHUSAM
oOecriedeHne u 3aaHuA
npototun UC oIleHUBaeTcH 8§
H.Bnagetrs HaBbIKaMu 6asmos. (8)
[pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH()OPMALUOHHOTO
oOecriedeHus
npororuna VC
3.3HaTh, KaK
pa3pabaThIBaTh
APXUTEKTYpPY, AU3alH,
nH(pOopMannoHHOe
oOecriedeHne u
mpototun C IIpencraBneHHas
Y. YmMeTs aboTa
4. Moaymm Python P
pa3pabaTbIBaTh MOJIHOCTBIO
LTS HAY9IHBIX o
ApXUTEKTYypy, Mu3aiiHa, [Jlaboparopnas paboTa OTBeYaromas
7 |pacueroB U 11K-4
MHPOPMALMOHHOE Ne7 TpeGOBaHUAM
MaIIMHHOTO
oOecrieueHuE U 3aJaHHs
00ydeHust
nporotun UC olleHUBaeTcs 8
H.Bnagers HaBbIKaMu 6amos. (8)
pa3paboTku
APXUTEKTYPHI, TU3aiHa,
MH(POPMAIIMOHHOTO
oOecriedeHUs 1
nporoTumna C
] [TK-4 3.3HaTh, KaK JTabGoparopras pabota | [IpencraBieHnas
pa3pabaTbIBaTh No8 pabora




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

3 HeOﬁXOHl/lMLle JJIST OIEHKH Omucanue
Tanbl ii
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB “ol:(a;::e‘zzz "
¢dopmupo " Iepeyenn (3yHbI: o (WJIM) ONbITA purep
KOMIIETCHIIUH 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
Ne (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
HpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
AUCHUILTIHHBI) - onenusanus (no 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
APXUTEKTYPY, JU3alH, MTOJTHOCTBIO
MH(POPMAIIMOHHOE OTBEYAIOIIAs
obecrieueHue u TpeOOBaHUIM
nporotun UC 3a1aHUs
Y.Ymetb olleHUBaeTCs 8
pa3pabaTbIBaTh 6aoB. (8)
ApPXUTEKTYpY, JU3aiiHa,
MHPOPMALIMOHHOE
oOecrieueHne U
nporotun UC
H.Biagets HaBBIKAMU
[pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH(pOpPMaLIMOHHOTO
oOecrieueHns u
npototuna NC
3.3HaTh, Kak
pazpabaTbIBaTh
ApPXUTEKTYpPY, AU3aliH,
MHPOPMALINOHHOE
oOecrieueHrne u
nporotun UC
Y. YMerb
pa3pabaThIBaTh KaXKIbI BOIPOC
APXUTEKT n3aliHa TecTa
9 ITK-4 p yPY, A ’ [Tecr
UH()OPMAITHOHHOE OIICHUBAETCS B 2
obecrieueHne u 6anna (36)
npotoTtun UC
H.Bnaners HaBbIKaMH
[pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH(POPMAIIMOHHOTO
0OecTieYeHHS U
nporotuna VC
HTtoro 100

6.2. IIpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

Pado4nM y4yeOHBIM IVIAHOM NPeAyCMOTPeH JK3aMeH B cemecTpe 31.

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

1-it Bonpoc Owmnera (40 GamnoB), BuA Bompoca: Tect/mpoBepka 3HaAHUH.
O0ayioB 3a TpaBWIbHbIE OTBETHl. [IpaBUiIBHBIE OTBET Ha KaxIpld Bompoc - 2 Oaia,
HeNpaBWIbHBINA 0TBET - 0 6ayIOB 32 BOIPOC..

Kpurepnii: Cymma



Komnerennusi: OIIK-1 Cnoco0eH NpuMeHSITh €CTeCTBEHHOHAYYHbIe M 00IIeNHKEHEPHbIE
3HAHMS, METOAbl MATEMATHYECKOI0 aHAJIM3a M MOJCJIHUPOBAHHMS, TEOPETHYECKOr0 U
IKCIIEPUMEHTAJBLHOI0 MCCIeI0BAHUSA B PO eCcCHOHAIBHOM 1esiTeIbHOCTH

3nanue: 3HaTh, KaK NMPUMEHSATh €CTECTBEHHOHAyuYHble U OOIEMHKEHEPHbIE 3HAHWS, METOJbI
MaTEMaTUYECKOI0 aHajdu3a M MOJAEIUPOBAaHUS, TEOPETUYECKOIN0 U SKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATeIbHOCTH

1. B uem 3akmouatorcsi ocobennocta OOII B Python? Mosxno nu nucatre Python-nmporpammer,
HE UCII0JIb3Ysl 10JIb30BATEIbCKUE KIIACCHI

. Kakum 00pa3om MOKHO HCIIONB30BaTh PETYIsipHbIe BhIpaskeHus B Python?

. Kakum 06pa3om MOKHO TOJTy9UTh aBTOHOMHBIN UCTIOJIHSIeMbIH (aitit u3 Python-nmporpamMmmer?
. OTnmume ot 3a7auy KJIACCH(PHUKAIINH.

. [lepeuncnure 0OCHOBHBIE aIrOPUTMUYECKUE KOHCTPYKIIUH si3bika Python.

. [lonsaTHE 0 OOABIINX JAHHBIX

. [locTaHoBKa 3a1a4u KJIacTepU3aliu.

. [IpuBecTu npumMepbl UCIIOIB30BAHUS AITOPUTMOB KJIACTEPU3ALIUH.

. [Ipo6nema nepeobyyenus. Perynspusamusi.

Komnerennus: IIK-4 Cnoco6en paspadarbiBaTh apXUTEKTYPY, AM3aiiH, HH()OPMALMOHHOE
odecneuenue u npororun UC

3nanue: 3HaTh, Kak pa3padaThiBaTh apXHUTEKTYpy, AM3aifH, HHPOPMALMOHHOE OOEcreueHne u
nporotun UC

10. Ananu3 tekcta. JlarentHoe pazmenienue Jupuxie.

11. AccoumatuBHble npaBuiia. OnpenenceHue.

12. Buzyanuzanusi. Jlate onpeesieHne BU3yain3aluu.

13. )KuzHeHHBIH UKD TPOEKTa M0 aHATUTHUKE OOJBIINX JaHHbBIX.

14. Knaccudukarms. [IpuznakoBoe onucanue 00beKTa U TabauIa 00beKT-CBOHCTRA.

15. Knacrepuzanus. Merpuku. Martpuiia napHbIX pacCTOSHUM.

16. HazoBute Haubomee nonymsipHble o0iactu npuMeHeHus Python.

17. Hay4nble mpo6ieMbl OONBIINX JaHHBIX.

18. Otnmumst 3amaun  kinaccudukamuu OT 3adaud  perpeccuu. OrmpeneneHue MOAETU U
anroput™ma. [Ipouecc oOyueHus.

19. OTnuuus NOCTPOEHUS acCOLMATHBHOIO TMpaBujia OT peUIalollero IpaBwia 3aaadu
KIJIacCHU(pUKAIUH.

20. Ilepeuncnaure Haumbonee ciabple cTOopoHbl Pythonu oOnactu, rae ero npuMeHeHue
HEXKEJIATENIbHO.

21. Iloka3aTh BaXXHOCTh BU3yaJIM3allU{ B QaHAIIUTUKE OOJBIINX JAHHBIX.

22. IlocTraHoBKa 3a7a4i KJIaCCU(PUKALINU.

23. IlpuBectu mpUMephl NCIOJIB30BAHUS ACCOLMATUBHBIX MTPABUIL.

24. IlpuBecty npUMeEpBI UCIIOJIB30BaHUS BU3YAIU3ALUH.

25. TunoBast apXMTEKTypa MPOEKTa B 00JaCTH OOJBIITUX JTAHHBIX.

26. ®yHkuMu NocTpoeHus rpadukos B budnuoreke Pandas

27. Utenne u 3anuch qaHHBIX. PopMathl haiiios.

O 00 1 N K~ W

TUITOBBIE 3AJIAHWS J1J151 IIPOBEPKM YMEHUU:

2-1 Boripoc Omnera (30 GamioB), Bu Bompoca: 3amanue Ha ymeHue. Kpurepwii: [TomHOCTBO
BBINOJIHEHHOE 3ajaHue — 30 0ayyIoB, MOMYIEHBI He3HAYMTEIbHbIC OmuOKH - (20-30) Gamios,
CyIleCTBEHHBIEC OMHKOKH, He UcKaxaromue cytu - (10-20) Gamros, rpyosie ommbku - (0-10)
0asoB.

Komnerennus: OIIK-1 Cnoco0eH nNpuMeHSITh eCTECTBEHHOHAYYHbIE H O0IIEMHKEHEePHbIE
3HAHMS, METOAbl MATEMATHYECKOI0 AHAJIN3a W MOJAEJMPOBAHMSA, TEOPETHYECKOI0 M
IKCNEPUMEHTAIBLHOI0 MCCIeI0BaHUS B IPOdecCHOHAIbHOI 1esiTeIbHOCTH



YMmenue: YMeTb NPUMEHSATh €CTECTBEHHOHAY4YHbIE W OOIIEWH)KCHEPHbIC 3HAHUS, METOJbI
MaTE€MaTU4eCcKOro aHajiu3a W MOJEIMPOBAHUSA, TEOPETUYECKOIO0 U HKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMS B TPO(ECCUOHATIBHOM 1eATEIbHOCTH

3agava Ne 1. BeinosiHuTe 3a/1anie HAa TPOBEPKY YMEHU I

Komnerennusi: IIK-4 Cnoco0en paspadaTbiBaTh apXUTEKTYpY, AN3aiiH, HH(poOpMannoHHoe
oOecneyenue u nmpororun UC

YMmenue: YMerh pa3palaThiBaTh apXUTEKTYpy, Au3aiiHa, HHPOpPMAIMOHHOE OOECIeYCHHE U
npototun UC

3anaga Ne 2. BeInoaHUTE 3a/1aHuE HA IPOBEPKY YMEHUN

TUITIOBBIE 3ATAHIA T ITIPOBEPKH HABBIKOB:

3-ii Bompoc Ounera (30 GamnoB), Bux Bompoca: 3agaHue Ha HaBbIKKM. Kpurepwuii: [lomHOCTBIO
BBINOJIHEHHOE 3amanre — 30 6ayioB, MOMyIIEeHbl He3HaYUTEabHBIC OmuOKu - (20-30) Gamios,
CYIIECTBEHHbIE OIMIMOKH, He ucKaxaromue cytu - (10-20) GamnoB, rpyosie omubku - (0-10)
0aJlIoB.

Komnerenuusi: OIIK-1 CnocoGeH npuMeHSITh eCTeCTBEHHOHAYYHbIe M 00LIeHHKeHEePHbIe
3HAHMSA, METOAbl MAaTEeMATHYEeCKOr0 AHAJIW3a H MOJeJUPOBAHMSA, TeOPETHYECKOro H
IKCINIEPUMEHTAJBLHOI0 MCCJIeI0BAHUS B IPO(ecCHOHAIBLHOM 1esITeJIbHOCTH

HaBbik: Biagers HaBbIKaMU NPUMEHEHUS! €CTECTBEHHOHAYUYHBIX U OOLICHMH)KCHEPHBIX 3HAHHM,
METOJOB ~ MaTEeMaTHYeCKOro  aHajdu3a M MOJCJIHUPOBAHMS,  TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS B IPO(ECCHOHANBHON esITeIbHOCTH

3ananue Ne 1. BelaponuTe 3aaH1e Ha IPOBEPKY HABBIKOB

Komnerennusi: IIK-4 Cnoco6en paspadarbiBaTh apXUTEKTYPY, AM3aiiH, HH(POPMALMOHHOE
ob0ecnieuenue u npororun UC

HaBbik: Bnagerp HaBblkamMu pa3paOOTKM  apXMTEKTyphl, Ju3aiiHa, HMH(OPMAIIOHHOTO
obecneuenus u npororuna UC

3ananue Ne 2. BeinonHuTe 3a/1aHie Ha IPOBEPKY HABBIKOB

OBPA3EIL] BUJIETA

Hanpagnenune - 09.03.03 [Ipuknannas

MHHHCTEPCTBO HAYKH H BHICIIETO 0GpasoBanns urbopMaTHKa
Poccuiickoit @enepanun
DeiepalbHOE TOCYIAPCTBEHHOE OHOKETHOE [podwuis - CucteMbl HCKYCCTBEHHOTO
00paszoBaTeNbHOE YUPEKICHHE WHTEIIEKTA
_ BHICILICTO 00pasoBaHIi . Kadenpa maremarnueckux METOJIOB U
«BAUKAJIBCKUU I'OCYJAPCTBEHHBIN - (1) OBEIX TEXHOJIOLH
YHUBEPCHUTET» 1P
(®I'BOY BO «BI'Y») JIMCUMIUTMHA - AHAIIM3 ¥ BU3yaJIn3alys

JTaHHBIX
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 Gamnon).
2. BelnosiHuTe 3aaHue Ha poBepKy ymeHul (30 Oamios).
3. BriaponuTe 3aanue Ha mpoBepKy HaBBIKOB (30 O6ayoB).

CocTaBuUTENb A.B. baeaxaeBa

3aBenyrouui kapeapoi A.B. Ponuonos




7. IlepeyeHb OCHOBHOM 1 I0NIOJHUTEIbHON y4eOHOMH JINTepaTypbl, HEOOXOAUMOI 1JIA
OCBOEHMS TUCHUIIMHBI (MOXYJIs1)

a) OCHOBHasI JIUTepaTypa:

1. IMaknmun H. b. Hukonait bopucosuu, Opemko B. U. BsuecinaB UropeBuu busznec-ananutuka:
OT JIaHHBIX K 3HAHUSM. y4e0. mocobue. 2-e uzn., ucnp./ H. [aknun, B. Opemikos.- CII6.: [Tutep,
2013.-701 c.

2. Mupkun b. T'. BBenenue B ananu3 gaHHbiX. pek. YMO Beicm. oOpa3oBaHusi. y4eOHUK U
MPaKTUKYM IS OakanaBpuaTta U maructpatypsl/ b. I'. Mupkun.- M.: Opaiit, 2014.-174 c.

3. Makkunnu, Yac Python u ananmms manaeix / Yoc Makkuand ; nepeBon A. CauHKuHA. — 2-€
n3a. — Capatos : IIpodoOpasosanue, 2019. — 482 ¢. — ISBN 978-5-4488-0046-7. — TekcrT :
snekTpouubli // Iludposoii oOpazoBarenpunlii pecypc IPR SMART : [caiitr]. — URL:
https:// www.iprbookshop.ru/88752.html (mara oGpamenusa: 23.08.2022). — PexuM JocTyma:
JUIs aBTOPU3HUP. 0JI30BATEIICH

4. TTangemoB, C. B. MIHTemnekTyanpHbIA aHaJIN3 AaHHBIX : yyeOHoe nocooue / C. B. ITagpmMoB. —
Camapa : [ToBOJDKCKHMI TOCYIapCTBEHHBIA YHUBEPCHUTET TEJICKOMMYHUKAIMK M MHGOPMATUKH,
2017. — 127 c. — Tekcr : saekTpoHHbli // Indposoii odpasosaTenbHblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/75376.html (gata oOpamenusi: 29.05.2023). —
PerxuM 1ocTyna: Ui aBTOPU3UP. HOJIL30BATENIEN

5. ®equn, . O. Aaims panssix. Yacts 2. MactpyMmentsl Data Mining : yueGHoe rocooue / D.
O. Oeun, D. O. Pegud. — MockBa : MOCKOBCKHI TOPOACKOMN ITeJarornyecKuii YHUBEPCHUTET,
2012. — 308 c. — Tekcr : snexrpounsii // Lludposoii oOpasosarenpuselil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/26445.html (mara oGpamienus: 29.05.2023). —
PexxuM JocTyma: Juisi aBTOPU3HUP. MOJb30BATEICH

6. IlInapesa, I'. B. Anann3 manHbIX : yueOHo-Meroauyeckoe mocodue / I'. B. Illuapesa, XK. IT.

I[TonomapeBa. — Cumdbeponosb : YHUBEPCUTET SKOHOMUKHU U yopasienus, 2019. — 129 ¢. —
Tekcr : snexrporuslil // Ludposoi oopaszosarensHbiil pecype IPR SMART : [canr]. — URL:
https://www.iprbookshop.ru/89482.html (mara o6pamenus: 29.05.2023). — PexuMm jocryma:

IJIsL aBTOPU3MDP. TI0JIB30BaATEICH

0) 10MOJIHUTEJILHAS JIUTEpaTypa:

1. TexHosoruu aHanuza gaHHbIX: Data Mining, Visual Mining, Text Mining, OLAP. yueO®.
nocobue 17151 By30B]. pek. YMO By30B 110 YHUB. MOJUTEXH. 00pa30BaHUIO. 2-€ U3., Iepepald. u
nom./ A. A. bapcersH [u np.].- CII6.: BXB-Iletep6ypr, 2008.-375 c.

2. bpycennen, A. I'. Ananu3 gaHabeix U nporeccoB. Y.1. MeToabl CTaTUCTHYSCKOIO aHaJIM3a
IaHHbIX : yuebHoe mocodue / A. I'. bpycennes. — benropon : bearopoackuii rocyaapcTBEHHBIN
rexaonornyeckuii yunsepcurer uM. B.I'. Illyxosa, O5C ACB, 2017. — 63 ¢. — ISBN 978-5-
361-00540-6. — Tekcrt : snexTponublii // Iludposoii obpazosarensubiii pecypc IPR SMART
[caiit]. — URL: https://www.iprbookshop.ru/92237.html (nmara oGpameuus: 29.05.2023). —
PexxuM JocTyma: Juisi aBTOPU3UP. MOJIb30BATEICH

3. IIzo, M. Kak Alibaba ucImojgp3yeT WCKYCCTBEHHBIM HWHTEIUIEKT B OM3HECE. CETEBOE

B3auMoaercTere u aHanus3 aaHHbix / M. 11351 : nepeBon K. bareirmHa. — MockBa : AnbpOuHa
[Tabnuiep, 2022. — 360 c. — ISBN 978-5-9614-3322-7. — Tekcr : snektpoHHbil // [udposoi
o0pa3oBarenabHbIi pecypce IPR SMART : [caiiT]. — URL.:

https://www.iprbookshop.ru/122527.html (mara obOpamenus: 30.06.2022). — PexuM IocTyia:
JUISL ABTOPU3UD. HOJI30BATENIEH

8. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJICKOMMYHUKAUMOHHOU ceTH «HMHTepHeT»,
HEe00XOIMMBIX /ISl OCBOCHHUS AMCUMILIMHBI (MOAYJIfA), BKJIOYasA NPodecCHOHATbHBIC 0a3bl
AAHHBIX U MHGOPMALMOHHO-CIPABOYHbIE CHCTEMbI

Jlis  OCBOGHHSI AWCHMUILTUHBI OOYYarOmIeMyCsi HEOOXOIWMBI CIIEAYIOIIHUE PECYPCH
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHET»:
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— Caiit balikanbCKOTro TOCYyJapCTBEHHOTO YHUBEPCHUTETA, ajipec nocrtyma: http://bgu.ru/, nocrymn
KPYTJIOCYTOYHBIM HEOTPaHUUEHHBIN U3 110001 Touku MHTEpHET

— DrnekTponHO-OMbMMoTeuHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JOCTYI HEOTPAaHHYCHHBIH

9. MeToauveckue yKazaHUs /sl 00y4ar0IUXCs 110 OCBOCHUIO JTMCIUILIHHBI (MOAYJIsT)

N3yuaTh QUCLUIUIMHY PEKOMEHIYETCS B COOTBETCTBUM C TOW IOCIIE€A0BATEIbHOCTBIO,
KOoTOpasgs o0Oo3HaueHa B €€ cojepaHWW. J{JIs yCIemIHOro OCBOCHHMS Kypca OOydarommecs
JIOJDKHBl MMETh II€pBOHAaYallbHblE 3HAaHUSA B OO0JACTH NIPOrPaMMHUPOBAHUS M Ppa3pabOTKH
UH(POPMALIMOHHBIX CHCTEM.

Ha nexuusax mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C ME€PEYHEM JIMTEPATYphI 110
TeMe, OOOCHOBBIBAET MECTO M pPOJIb 3TOW TeMbl B JAHHOW IMCLUIUIMHE, PACKpHIBaecT ee
IPaKTUYecKoe 3HaueHue. B Xxoze nekuuid CTyAeHTy HEe0OXOAMMO BECTH KOHCHEKT, (pUKcHUpys
OCHOBHBI€ ITOHATHUS U IPOOJIEMHBIE BOIIPOCHI.

[IpakTHyeckue (CEeMHHApCKHE) 3aHATHS IO CBOEMY COJEP)KAHUIO CBSI3aHbl C TEMAaTUKOMN
JEKUMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO 1I€JIECO00Pa3HO ¢ KOHCIEKTA JIEKLIUM.
3ajaHMe Ha IPAKTUYECKOe (CEeMUHApCKOE) 3aHATHE cooOlIaeTcs OO0ydarolumcs A0 €ro
nposeneHus. Ha cemuHape npenopaBaTenb OpraHu3yeT OOCYXAEHHE ITOW TEMbI, BBICTyHAas B
Ka4yecTBE OpraHu3aTopa, KOHCYJbTaHTAa M HKCHEpTa y4eOHO-IIO3HABATEIBHOM JesTeIbHOCTU
00ydJaromerocs.

W3yuenune qUCUUIUIMHBI (MOYIIS) BKIOYAET CAMOCTOSTEIbHYIO paboTy 00yuaromerocs.

OCHOBHBIMU BHJAMH CaMOCTOSITEIbHOM PabOThI CTY/IEHTOB C Y4aCTHEM IpernoaaBaTeiei
SBIISTFOTCSL:

* TEKYIIHE KOHCYJIbTAllUH;

* KOJUIOKBUYM Kak (popMa KOHTPOJISE OCBOCHUS TEOPETUUECKOTO COAECPIKAHUS IUCLIUITIINH
(B yachl KOHCYJIBTAIU, IPETYCMOTPEHHBIE YUEOHBIM IJIAHOM);

* IpUeM M pa300p JOMAIIHUX 3aJaHUH (B yachl MPAKTHUECKUX 3aHATHI);

* IPUEM U 3alllUTa JJAOOPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHI);

* BBINIOJIHEHUE KYPCOBBIX pabOT B paMKax AMCLUUIUINH (PYKOBOJICTBO, KOHCYIbTHPOBAaHUE
M 3al1Ta KypCOBBbIX pabOT B 4ackl, IPEIyCMOTPEHHbIE YIEOHBIM IIJIAHOM) U JIp.

OCHOBHBIMHU BH/IaMU CAMOCTOSITENILHON PaOOThI CTYACHTOB 0€3 yyacTus IpernoiaBaTeneit
ABIISIOTCS:

* (hopMupoOBaHKE U YCBOCHHE COAECP)KaHUS KOHCIIEKTA JICKIMI1 Ha 6a3e peKOMEH/10BaHHOM
JIEKTOpPOM Y4YeOHOH JuTeparypbl, BKJIOYas HHGOpPMAlMOHHbIE OOpa30BaTEIbHBIE PECYPCHI
(371eKTpOHHBIE yUYEOHUKH, SJEKTPOHHbBIE OMOIMOTEKH U JP.);

* CaMOCTOSITEIbHOE HM3yY€HHUE OTIENbHBIX TEM WJIM BOMNPOCOB IO Yy4YeOHUKAM WIIU
y4eOHBIM MTOCOOUSIM;

* HanucaHue pedeparos, JOKIIAJI0B;

* [IOJITOTOBKA K CEMUHApaM U JIabopaTOpHBIM paboTam;

* BBINIOJTHEHHE JOMAIIHUX 3aJaHUil B BUJE pEIICHUS OTIENbHBIX 3a/lad, MPOBEICHUS
TUIOBBIX PAcyeTOB, PAaCUYETHO-KOMIBIOTEPHBIX M HWHAMBHUIYaIbHBIX PabOT IO OTIENbHBIM
paszzenam coJiep>KaHusl AUCIUILINH U Jp.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJIOIMH, HCI0Jb3yEeMbIX IPH OCYILECTBJICHUMN
00pa3oBaTeIbLHOIO NMpoecca Mo JMCHUILINHE (MOYJ110), BK/IK0Yasi lepevyeHb
NMPOrpaMMHOI0 odecreYeHust

B yuebHOM mporiecce UCIONb3yeTcs CIeayolee MPorpaMMHOE 0OecieueHue:
— Visual studio,
— Moaymu: matplotlib, Mixtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
s3pika Python,



— Python,

11. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIsSl OCYIIeCTBJICHMSI
0o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHUIIHHE (MOAYJII0):

B ydeGHOM mpoliecce UCTIONB3YeTCs caeaytoiee 000pyI0BaHHE:
— IlomenieHus 1151 CaMOCTOSITENIbLHOM pabOThI, OCHAILIEHHBIE KOMIIBIOTEPHOM TEXHUKOM €
BO3MOKHOCTBIO MOKIIIOUEHUS K ceTH "MHTepHeT" n 00ecnieueHreM J0CTya B JJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTEIBLHYIO CPENY BY3a,
— YueOHble ayTUTOPUU AJIsl IPOBEACHHUS: 3aHATHI JIEKLIMOHHOTO TUIIA, 3aHITHI CEMUHAPCKOTO
TUTIA, MPAKTUYECKUX 3aHITHIA, BBITIOJHEHHS KYPCOBBIX PabOT, IPYNIIOBBIX M HHIUBUIYATBHBIX
KOHCYJIBTALIMI, TEKYILIETO KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalllK, YKOMILJIEKTOBAHHbIE
CHEeUaIN3UPOBAHHON MEOEIBIO U TEXHUYECKUMU CPECTBAMU 00yUYeHUS,
— KomnbroTepHsiii kiacc,
— Habopbl 1eMOHCTPaITMOHHOTO 000pyIOBaHUS ¥ YICOHO-HATJISTHBIX TOCOOUI



