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CocraBurenb — Ko63apenko [Imutpuii HukonaeBuy, 10KTOp TEXHUYECKHX HAYK,
npodeccop kadenpsl «MHPopMaMOHHBIE TEXHOJIOTMU W HMH(POPMALMOHHAsA Oe3orac-
HocTh» JII'YHX.

Buyrpennnii peuenzent — CaBuna Enena BmamumupoBHa, kaHnumat Gu3nko-
MaTeMaTH4YeCKUX HayK, JOLEeHT Kadeapsl « MHPpopMaIimoHHbIE TEXHOJOTHH U HHPOpMa-
1roHHas 6e3onacHocTh» JAI'YHX.

Buemnuii penenzent — A6ayparumos ['yceitn DnbaapxaHoBud, KaHAuaaT GU3H-
KO-MaTEeMaTUYECKUX HayK, JOLEHT Kadenpsl "MaTemaTH4ecKue METOIbI B IKOHOMHKE"
JlarectaHCKOro rocy1apCTBEHHOIO YHUBEPCUTETA.

IIpeacraBuresanr padoronarenss — MyxununoB FOnyc ['yaoBudy, reHepasibHbBIMA
nupextop OO0 «Kpony.

Pabouas npocpamma oucyuniuner «Ananuz Oanuwvix» Ol HANPAGIEHUS NOO2OMOBKU
09.03.01 Hughopmamuxa u evluuciumenvras mexuuka, npopuis «Aemomamusuposanmvie Cu-
cmembl 06pabomKu OAHHBIX U YAPABIEHULY, pA3pAOOmMAaHa 8 COOMEEemMcmeun ¢ mpebo8anusmMu
GeodepanbHo20 20Cy0apcmeeHH020 00pA306aMENbHO0  CMAHOAPMA BblcUie20 00PA308aHUs
no Hanpasnenuto noocomosku 09.03.01 Uugopmamuxa u evluuciumenvuas mexuuka (ypoeets
bakanaepuama), ymeepicoeHubiM npuxkazom MuHucmepcmea HaAyKu U vlcuieco 00pa308aHus
Poccuiickou @edepayuu 19.09.20172. Ne 929, ¢ coomeemcmeuu Munucmepcmea HayKu u 8vic-
wezo obpazosanusi Poccutickou @edepayuu om 6.04.2021 2. Ne 245 «O6 ymeeporcoenuu llo-
PAOKA Op2aHu3ayuu U oCcyujecmenenuss 0opazoeamenbHoll 0esimelbHOCmuy no 0bpasosamels-
HbIM NPOCPAMMAM 8bICULIE20 0OPA308AHUS — NPOSPAMMAM OAKAIaA8puama, NPocpamMmam cne-
yuanumema, NpocPaAMMam MAaucCmpamypuly, ¢ npukazom Munucmepcmea HayKu u vlcuieco
oopaszosanusn Poccuiickoii @edepayuu u Munucmepcmea npocsewjenus Poccuiickoii @edepa-
yuu om 5 aseycma 2020 2. Ne 885/390 « O npaxmuueckou no02omoexe 00yuanoumuxcsy.

Pabouas mporpamma 1o AWCHHITIMHE « AHAIHM3 TaHHBIX» pa3MelieHa Ha OQUITH-
anpbHOM caiite www.dgunh.ru.

Ko63apenko J[.H. Pabouas mporpamMmma mo mUCHMIUIMHE «AHAIW3 AAHHBIX) IS
HanpasieHus noarotoBku 09.03.01 MudopmaTuka m BeIUKMCIUTENbHAS TEXHUKA, MPO-
¢unb « ABTOMaTU3MPOBAHHBIE CUCTEMBI 00PA0OTKHU TaHHBIX W YIpaBleHus». — Maxau-
kana: JI'VHX, 2025 r. - 14 c.

PexomenoBana k yTBepkaeHH0 Y4eOHo-MeToaudeckuMm coBetoM JII'YHX 12 Hos0ps
2025 1.

PekomenmoBaHa K yTBEpKACHUIO PYKOBOIUTEIEM OCHOBHOW MpOQecCHOHATbHONW 00-
pa3oBaTeNbHOM MPOrpaMMBbI BBICIIETO 00pa30BaHUs — MPOrpaMMbl OakajgaBpuaTa Mo Hampas-
aenuto oarotoBku 09.03.01 Mudopmarrka v BEIYUCIUTENbHAS TEXHUKA, TPOPUIL « ABTOMA-
TU3UPOBAHHBIC CUCTEMbI 00Opa0OTKH JAHHBIX U YIPABIICHUS», K.IIE/.H., [ 'acaHoBoii 3.A.

Opno6pena Ha 3acenanuu kadenpsl «MHOpMaIIMOHHBIE TEXHOJIOTMH U MH(OPMAIIMOH-
Has 6e3omacHocTh» 10 HOAOps 2025 1., mpoTokoa Ne 3a.
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Conep:xanue

[lepedennb MmIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS IO TUCHUIIIINHE
MecTo TUCUHUILTUHBI B CTPYKTYpE 00pa30BaTeIbHON MPOTrpaMMBbl

OO0beM TMCUUIIMHBI B 32YETHBIX €AMHUIAX C YKA3aHUEM KOJIHYe-
CTBa aKaJIEMUYECKHX YacOB, BbIJICJICHHBIX HA KOHTAKTHYIO padboTy
oOyyJaromumxcs ¢ npernojiaBaresieM (Mo BugaM y4eOHbIX 3aHITUN) U
Ha CaMOCTOATENbHYI0 paboTy oOyuaromuxcs U popmy(bl) mpome-
KYTOUYHOU aTTeCTAlUU

ConepxaHue QUCHUIUIAHBI, CTPYKTYPUPOBAHHOE 10 TEMaM C yKa-
3aHUEM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJEMUYECKUX YacOB U
BUJIOB YU€OHBIX 3aHATUHN

[lepeyeHb OCHOBHOM U IOMOJIHUTEIHLHON YUeOHOM TUTEPATYPHI,
HEOOXOUMOM JI1 OCBOCHHUS JUCIUILTUHBI

[lepeuens pecypcoB HHPOPMALTMOHHO-TEIEKOMMYHHUKAIIMOHHON
cetu «HTEpHET», HEOOXOJUMBIX 711 OCBOCHUS TUCUUTIIHHBI
[lepeueHp MUIIEH3MOHHOTO MPOTPAMMHOTO oOecrieueHus, nHPop-
MalMOHHBIX CIIPABOYHBIX CUCTEM U MPOPECCUOHAIBHBIX 0a3 1aH-
HBIX

Onucanue MaTepraIbHO-TEXHUUECKOW 0a3bl, HEOOXOIMMOM IS
OCYUIECTBJIEHUS] 00pa30BaTEILHOrO MPOLEcca MO TUCHUIIITNHE
OO6pa3oBaTenbHbIE TEXHOJIOTUN

Jluct akTyanuszanuu padodeil mporpaMMbl TUCIMILIAHBI

10

11

11

12
14



Pazgea 1. IlepevyeHpb mJIaHUPyeMbIX Pe3yJbTATOB 00y4eHUS MO M CHUIIMHE

[lenbto ocBOEHUS AUCHMILIUHBI ABIsETCS (HOPMUPOBAHHE KOMIIETEHIUI B 00ja-
CTH UCIOJb30BaHUs HH(POpMau, 00pabOTKH U aHaIH3a ee s HH(OpMalnOHHO-aHa-
JUTUYECKON MOJAECPKKHU MPUHATHS YIPABICHUYECKUX pELICHUM. 3HAHMSI, YMEHUS U Ha-
BBIKU MOJYYEHHBIE B PE3YyJIbTaTE OCBOCHUS JUCLUUIUIMHBI, IOMOTYT IPU cOOpE U aHAIIU-
3€ CTPYKTYPUPOBAHHOW M HECTPYKTYPUPOBAHHOW MH(POPMALIMH, TIPH pa3paboTKe Mojie-
Jeil JaHHBIX, U OJIyYeHUH HOBBIX 3HaHUI. Bce 3T0 He00X0IMMO BBIITYCKHUKY, OCBOUB-
eMy nporpaMmmy OakajiaBpuara, Jijisl pelIeHHs pa3IuyHbIX 3a/1a4 MPAKTUYECKOW 1 Hay4-
HO-UCCJIEIOBATENbCKOM 1E€ATEIbHOCTH.
3aa4n OCBOEHMSI TUCIUIUINHBIL:
NproOpEeTEeHHNE CTYyIEHTaMU 3HAaHUI O METOJaX U aIrOpUTMaxX aHaJlINU3a JJaHHBIX;
npuoOpeTeHNe NPAKTUYECKUX HAaBBIKOB U3BJICUCHUS 3HAHUN U3 JJaHHBIX.

1.1 KomneTreHMu BBLINYCKHUKOB, (popMupyeMble B pe3yJibTAaTeé OCBOEHHS
AUCIHHUIIMHBI «AHAJIN3 JAHHBIX» KAK YaCTh IUIAHUPYEMbIX Pe3yJbTATOB OCBOECHUSI

00pa3oBaTeJIbHOI MPOTrPaMMBbI
KO/ KOMIIETEeH-
(opMyIHpPOBKA KOMIIETEHIIUH

10101

MK MPOPECCUOHAJIBHBIE KOMIIETEHIIA
CnocobeH MCob30BaTh METOJIbI MAITMHHOTO OOYYEHHS U UH-

K-1 TEJUIEKTYalIbHOM 00pabOTKH TAaHHBIX JIsl peLICHUs TPUKIIATHBIX

3aj1ay.

1.2 Ilnanupyemble pe3yJbTaThbl 00Y4eHHUs 10 AUCHUILIHHE

Kox n HaumeHoBa-
Koa u HanmeHo- Ili1anupyembie pe3yabTaThl
HHMEe UHAUKATOPA 10-
BaHHMe KOMIIETEH- 00y4yeHHs MO0 JUCHUILIHHE
CTHKEHUS KOMIIe-
1107001
TEHIUN
[IK-1. Cnocoben | UTIK-1.1. Ilpumenser | 3HAThb:
HCIIOJIB30BaTh M€- | COOTBETCTBYIOLIUI OocHOBHbIE TTOHATHUS Data Mining u
TOJIbI MAIIMHHOTO | MaTeMaTHUECKUH Data Science;
OOy4YeHHUsI U UH- amnmnapar U UHCTpY- METOJbI U3BJICUCHUS 3HAHUI U3 JIaH-
TEJUIEKTYaJIbHOU MEHTaJbHBIE CPEJICTBA |  HBIX (KJIacTepU3alusl, Kiiaccupuka-
00paboTKM 1aH- 1t 00pabOTKHU, aHa- 1ML, IPOTrHO3UPOBAHUE, PETPECCHS).
HBIX JIJIsl pEUIEHUs | JIU3a U CUCTEeMaTu3a-
MPUKJIAJIHBIX 3a- MU UH(POpPMAaIUH. Ymerh:
nad. aHAJTM3UPOBATH OTOKU JaHHBIX;
padboTaTh ¢ IPOrpaMMHBIMH CpE-
CTBaMM JIJISI aHAJIM3a U BU3yaIu3aluu
JTAHHBIX.




Baaaern:

HBIX;

cus).

OCHOBHBIMH MCTOAAaMH aHAJIN3a JaH-

HABBIKAMU M3BJICUCHUS 3HAHUHN U3
JAHHBIX (KJacTepu3anus, Kiaccudu-
Kallvs, IPOTHO3UPOBAHKE, PETPEC-

1.3 IlepeyeHb KOMINIETEHIIMA ¢ YKa3aHWEM ITANOB UX (POPMUPOBAHUS B NPO-
ecce 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMBbl

Kon xomme- Otanbl GOpMHUPOBAHUS KOMIIETSHIIMH (TeMbI AUCIUILINH)
TEHLINU Tema 1. Begenue B | Tema 2. O6pabotka | Tema 3. O6paboTka u
aHaJIN3 JTaHHBIX MAaCCHUBOB JJAHHBIX aHaJIN3 1aTaceToOB
(Numpy, Python) (Pandas, Python)
[TK-1 + + +
(npodonicenue)
Kona xomre- Otanbl HOpMHUPOBAHUS KOMIETESHITUM (TeMbI JUCITATLINH)
TEHLUU Tema 4. Buszyanuza- | Tema 5. Mammnnoe | Tema 6. ['enernue-
uus qanueix (Mat- oOyuenue (Scikit- CKHE AJITOPUTMBI
plotlib, Python) learn, Python)
ITK-1 + + +

Pazgen 2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

HNucuumnuaa b1.B.01 «AHanu3 AaHHBIX» OTHOCUTCS K 4YacTh, (POpMHUPYEMOi
y4acTHHKaMu 00pa3oBaTeabHbIX OTHOIIEHUI bioka 1 «lucuuminasl (MOLyn)» yuel-
Horo 1uiaHa Hanpasienust noarotoku 09.03.01 Muadopmatrika v BBIYUCIUTENbHAS TEX-
HUKA, TpOPHIIb « ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00Pa0OTKU JAHHBIX U YIIPABICHUS.

JUist u3ydeHus: JaHHOM JUCHUIUIMHBI HEOOXOIMMbI 3HAHUS, YMEHUSI U HABBIKU 110
auciuIuiMHaM «MartemaTtudeckuil aHanus», «Teopus BEpOATHOCTH M MaTeMaTH4ecKas
CTaTUCTHKa», «/IMCKpeTHas maremMaTMKa M MaTeMaThdecKas JIOTMKa», «Maremarude-
ckoe MojenupoBaHue», «HpopMalMOHHbIE TEXHOJIOTMM M HPOrpaMMHUPOBAHUEY,
«CTpYKTYpHBI U aNTOPUTMBI 00pa0OTKU JaHHBIX», «[IpoekTupoBanue 0a3 TaHHBIXY.

OcBoeHMe JaHHOU TUCIUILUIMHBI HE00X0IMMO 00yYaroIIeMycsl sl U3Y4eHHs JIUC-
UIUIMH «YTIpaBieHue AaHHbIMUY, «HelpoHHbIE ceTH M METOAbl MAIIMHHOTO 00ydye-
HUsD», «MeTonpl BU3yalu3alud JaHHBIX», & TaKK€ JJI BBIIOJHEHHS 3aJaHMs MPOU3-
BOJICTBEHHOM MPAKTUKH U BBIMTYCKHON KBaTU(UKALMOHHON PaOOTHI.



Paszpen 3. O0beM AUCHUIUIMHBI B 324€THBIX ¢IMHULAX ¢ YKa3aHHEM KoJIn4e-
CTBAa aKaJeMHUYECKHX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs
¢ mpenojaBareJsieM (110 BHAaM Y4eOHBIX 3aHATHI) U HA CAMOCTOSAITEIbHYIO padoTy
oOyuaromuxcst 1 Gpopmy(bl) IPOMEKYTOYHOM aTTECTALUA

O0BbeM MUCHMIUIMHBI B 3a4€THBIX €IMHUIAX COCTAaBIsAE€T 3 3a4YETHBIC €IUHUIIBI

(108 gacos).
Ounas ¢popma o0yueHust

KonnuecTBo akageMUuecKrux 4acoB, BBIJCICHHBIX HA KOHTAKTHYIO paboTy o0y4a-
IOLUXCS ¢ IpenojaBareneM (1o BUAAM Y4eOHBIX 3aHATHI), cocTaBisieT 51 yac, B TOM
YuCIe:

Ha 3aHATUA JEKIMOHHOTO Thna — 17 u.

Ha 3aHATUS] CEMUHAPCKOro tumna — 34 4.

KonudecTBo akageMUYeCKUX 4YacOB, BBIJCIICHHBIX Ha CaMOCTOSITENIbHYIO padoTy
obyugarommxcs — 57 u.

dopma MPOMEKYTOUHOW aTTECTALIUU: 3a4ET.



Paznen 4. Cogep:xanne 1M CHUNIMHBI, CTPYKTYPHMPOBAaHHOE 10 TEMAM € YKA3aHUEM OTBEeHHOI0 HA HUX KOJIMYeCTBA aKa-

ACEMHUYE€CKHX YaCO0B U BU/10B y‘-ICﬁHbIX 3aHATHH

Ounasi popma o0yueHusi

Python)

B T.u. B T.4. 3aHATHS CEMUHAPCKOTO THINA:
Bcero | 3ans-
JlaGopaTopHbie
aka- THS
3aHsTH (1a- CamocTos- ®dopma TEeKyLIEro
Ne JE€MU- | JIeK- [Ipaktu- Komno- | MHble anano-
Tema qUCHUIIIMHBI CEeMHU- OGopaTopHbIe TeJIbHAs pa- | KOHTPOJIS ycreBae-
n/n ge- - YEeCKUE KBHY- TUYHBIC 3aHS-
HapbI paboThI, 6ota MOCTH
CKHX | OHHO- 3aHSITHS . | MBI TUS
1abopaTOPHBIN
Hacos | 1o MPAKTUKYM)
TUMA P Y
1 Tema 1. BBenenue B 9 > 7 VYcerHblii onpoc,
) aHAJIN3 JTAHHBIX TECTUPOBAHUE
VYeTHbI onpoc
Tema 2. O6paboTka mac- TecTH OBaHII)/Ie ’
2. cuBoB AaHHbIX (Numpy, | 15 2 - 2 3 - - 8 p ’
BBINIOJIHEHHE J1a00-
Python) .
paTOPHOM pabOTHI
YcrHblii onpoc,
TECTUPOBAHUE
Tema 3. O6paboTka u BBLIO JE) HeHME n,a6o
3. ananu3 gataceto (Pan- | 25 4 - 4 5 - - 12 ATODHOM DAGOTEL
das, Python) patop p .
WHIUBUAYaTbHBIN
MIPOEKT
YcrHblii onpoc,
TECTUPOBAHUE
Tema 4. Buzyanuzauus BBIHOJE)HCHI/IG n,a6o
4. nanHbIx (Matplotlib, 14 2 - 2 2 - - 8 ATODHOMN DAGOTHL
Python) patop p .
WH/IMBU1yaJIbHBII
MIPOEKT
YcrHbIit onpoc,
Tema 5. MamunHOe TECTUPOBAHUE,
5. obyuenwue (Scikit-learn, | 27 5 - 5 5 - - 12 BBITIOJTHEHHE J1a00-

paTopHoi paboTHI,
WHIMBU1yaJIbHBII




MIPOCKT

Tema 6. I'eneTnueckue

YcrHblii onpoc,
TECTUPOBAHHUE,
BBINOJIHEHHE J1a00-

16 2 2 2 10 .
AITOPUTMBI paTopHOii paboThI
WHIUBUyaTbHbBIN
MIPOCKT
3auer 2 - 2 - - -
HUTOIro 108 17 17 17 57 -
Bceero 108




XOAMMOH JJIs1 OCBOEHHUSI TUCHUILINHBI

Pa3znen 5. IlepeyeHb OCHOBHOM M IONOJTHUTEILHOM Y4e0HOI JIMTEpaTyphbl, HE00-

Ha3BaHnue 0CHOBHOI U
AOTIOTHUTEILHOM KoanuyecTBO 2K3eMILIfA-
Ne y4eOHoOil JuTepatry- | BbIXoaHble naH-
n/n ABTOp Pbl, HEOOX0AUMOH 115 HbIe POB B Gubamorexe
i AT'YHX/aapec noctyna
OCBOEHHS THCIMILIN-
HBbI
I OcHoBHasi yueOHasi JuTEPATYpa
Hayy. pen. 3. Ma-
MEbSPOB; Mep. C
Hayxka o nannsix: 0a- anra. M. benoro- | https:/biblioclub.ru/index.
Kennexep N . _ 1
1. J1., Tupsn b. 30BBIH KypC : y4eOHOE | TOBCKOTO. — php?page=book&id=5982
’ nocobue Mocksa : Anbnu- | 35
Ha [TaGnuep,
2020.—-224c.
CoBpemennsie MeTonsl | FOxHbIM dene-
MPUKIATHOW HHPOpMa- | palbHBIA YHUBEP-
Hensix A.H., Le- THKH B 3aJ:1'aqax Hat- | curet. = I?OCTOB_ https://biblioclub.ru/index.
2 | mmx AA., Korop | 33 AAuHEIX: yueOioe | ma-flouy s Tara- | ) 0o o—pyo0k&id=6839
5 M. nocoOue 1o Kypcy por : KOxHbIit 20
«MeToibl HHTEIIEKTY- | (eaepanbHbIil =
QJIBHOTO aHANIM3a 1aH- | YHUBEPCUTET,
HBIX» 2021.-130c.
IT TonosiHuTeIbHASL YyUeOHAast JIMTepaTypa
A) JlonojHuTeIbHAS YUeOHAas JJUTEpPaTypa
1. Kapsikun Texnonoruu nporpam- | FOxHbii dene- https://biblioclub.ru/index.
M.J., BarynbssH | MUpOBaHMs U KOMIIbIO- | paibHbIi yHUBEp- | php?page=book&id=69868
K.A., Muyxun TEpHBIN MPAKTUKyM Ha | cuteT. — PoctoB- | 7
P.M. s3bike Python : yue6- Ha-/lony ; Taran-
HOE rocodue por : FOxHbI!
benepanbHbIi
YHHBEPCHTET,
2022. 244 c.
2 AranakoB C.A. Craructuueckue meto- | Omckuii rocynap- | https://biblioclub.ru/index.
N6l aHAJIN3a JAHHBIX : CTBCHHBII YHU- php?page=book&id=56291
ydeOHoe rmocobue Bepcuter um. . | 8
M. JlocToeBcko-
ro. — Omck : Om-
CKMI rocynap-
CTBEHHBIN YHHU-
BEPCUTET UM.
®.M. JlocToes-
ckoro (OMI'Y),
2017.-92 c.
3. KpaBuenko TenneHuuu pa3BUTHSA Taranpor: U3na- | https:/biblioclub.ru/index.
10.A., Kynues KOMIBIOTEPHBIX TEXHO- | TenabcTBO FOkHO- | php?page=book red&id=4
3.B., 3apy0a /[.B. | noruii: yueObHoe nmoco- | ro ¢eaepanpnoro | 93214&sr=1
oue YHUBEPCUTETA,
2017.—-107c.
4. Bonkosa [IporpammHeIe cucTe- HoBocubupck : https://biblioclub.ru/index.
B.M., CemeHOBa | MBI CTATUCTHYECKOI'O HoBocubupckuii | php?page=book&id=57649



https://biblioclub.ru/index.php?page=book&id=598235
https://biblioclub.ru/index.php?page=book&id=598235
https://biblioclub.ru/index.php?page=book&id=598235
https://biblioclub.ru/index.php?page=book&id=683920
https://biblioclub.ru/index.php?page=book&id=683920
https://biblioclub.ru/index.php?page=book&id=683920
https://biblioclub.ru/index.php?page=book&id=698687
https://biblioclub.ru/index.php?page=book&id=698687
https://biblioclub.ru/index.php?page=book&id=698687
https://biblioclub.ru/index.php?page=book&id=562918
https://biblioclub.ru/index.php?page=book&id=562918
https://biblioclub.ru/index.php?page=book&id=562918
https://biblioclub.ru/index.php?page=book_red&id=493214&sr=1
https://biblioclub.ru/index.php?page=book_red&id=493214&sr=1
https://biblioclub.ru/index.php?page=book_red&id=493214&sr=1
https://biblioclub.ru/index.php?page=book&id=576496
https://biblioclub.ru/index.php?page=book&id=576496

M.A., YetBepTa- | aHanu3a: oOHapy>KeHUE | roCyIapCTBEH- 6

koBa E.C., BoxkoB | 3akoHOMepHOCTEM B HBII TEXHHYE-

C.C. JaHHBIX C UCIIOJIb30Ba- | CKUM YHUBEPCH-
HHEM CUCTEeMBI R 1 Tet, 2017. — 74 c.

s3bika Python : yue6-
HOE rocobue

b) O¢punnunanbHble 31aHUA: COOPHUKH 3aAKOHOAATEIbHBIX AKTOB, HOPMATHB-
HO-IIPABOBBIX IOKYMEHTOB M K0J1eKCOB P®D

['OCT P UCO/MBK 15288-2005. Mudopmarmonnas texnonorus. CucreMHas
nxkeHepus. [Ipoueccs! )kn3neHHoro nukia cucrem. 2006 r.
https://standartgost.ru/

'oCT P HCO/MBK 17799-2005. HudopmarmoHHasi  TEXHOJIOTHS.
https://standartgost.ru/

I'OCT P CO 11442-2014. Texuuueckast JOKyMEHTAIUsI HA TPOAYKIUIO. Y IpaB-
nenue nokyMmeHTtareid. 2015 r. https://standartgost.ru/

®denepanbubiil 3akoH 0T 27 utons 2006 r. N 149-d3 "O6 urpopmanmm, nHPOP-
MaIlMOHHBIX TEXHOJOTHSIX U O 3amuTe nHpopmaruu" (¢ I3MEHEHUSIMH | JIOTIOJI
HCHUSIMH ).

I'OCT 34.320-96. Undopmanuonusie TexHosoruu. Cucrema CTaHAapToB 1o 0a3aM
naHHBIX. KOHIIENIMY ¥ TEPMUHOJIOTHS JIJIsT KOHIENTYaJIbHOW CXeMBbl U HH(pOpMa-
moHHoM 0a3bl. 2001T. https://standartgost.ru/

B) Ilepuoanyeckue n3ganusa

«Windows IT Pro/RE» - nmpodeccuonaiibHOe U31aHNEe HAa PYCCKOM SI3BIKE, I1EITH-
KOM W TIOJIHOCTBIO TIOCBSIIIICHHOE BOMpPOCaM pabOThl ¢ MPOIYKTAMU CEMEHCTBA
Windows u TexHosiorusim komnanuu Microsoft.

«HpOpMALIMOHHBIE TEXHOJIOTUW - PELIEH3UPYEMbIN HAYUHBIN KYpHaJI.

«BecTHUK KOMIBIOTEPHBIX U MH(POPMALMOHHBIX TEXHOJOTUW» - PELIEH3UPYEMBbIH]
HaYYHBIN XypHAaJL.

«ITporpamMHast MHXKEHEPUS» - PELIEH3UPYEMbIN HaYYHBIN KYPHAJL.

Paznen 6. Ilepedyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHO CeTH

«/HTepHeT», He0OXOAUMBIX /IJIsl 0CBOEHHSI JUCIHMILIHHbBI

Kaxxapiii oOydaronuiicss B TeYEHHUE BCETO MepHojia 00yUeHH 00ecTiedeH WHIUBHTY -

QJIBHBIM HEOTPAHUYCHHBIM JTOCTYIIOM K OJIHOM MJIM HECKOJIBKUM 3JICKTPOHHO-OMOINOTEY-
HBIM CUCTEMaM U K 3JIEKTPOHHOH HH()OPMAIIMOHHO-00pa30BaTEIILHOM cpejiec YHUBEPCUTETA
(http://e-dgunh.ru). DnekTpoHHO-OMOIMOTEYHAST CHCTEMa W DJIEKTPOHHAsT MH(GOPMAIHOH-

HO-00Opa3zoBaTesbHas cpefa 00eCreuyrnBaeT BO3MOKHOCTh JI0CTYyIa, 00y4aroIerocs u3 Jo-
001 TOUKH, B KOTOPOI UMEETCsI IOCTYI K MH(DPOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM CeTH
"NHTepHeT", Kak Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.
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JIJIsi CaMOCTOSITEIIBHOTO M3YyYCHHUs MaTepHaia M O3HAKOMJICHHS C perjiaMeHTHPYIO-
IIMMH JOKYMEHTaMHU M TEeKYIIEH MPaKTUKOW B 00JaCTH aHAIMTHUKH JTAHHBIX, PEKOMEH/IY-
eTcs UCTIOJIB30BaTh clieaytone HTepHeT-pecypehl

1.  https://pythonworld.ru/samouchitel-python - Camoyuutens Python.

2.  https://khashtamov.com/ru/pandas-introduction/ - BBenenue B 6ubnuotexy Pan-
das.
https://scikit-learn.ru/ Scikit-learn mammaHOE 00yueHue B Python.

4. https://pythonworld.ru/novosti-mira-python/scientific-graphics-in-python.html
Hayunas rpaguka B Python.

https://openedu.ru/ - [Toptan «OTKpeITOE 0OpPa30BaAHUEY.

6. https://standartgost.ru/ - 'OCTslI u cTaHgapTHI.

W

9}

Pazgen 7. IlepeyeHb JTHIEH3MOHHOIO MPOrPaAMMHOI0 odecnevyeHusi, HHpopMma-
HMOHHBIX CIIPABOYHBIX CHCTEM M NMPO(eCCHOHATBbHBIX 023 JaHHBIX

7.1. JIMueH3MOHHOEe M CBOOOJHO pacnpocTpaHsieMoe NMpPOrpaMMHOe olecreye-
HHE, B TOM YHCJIe 0TE€4eCTBEHHOT0 MPOU3BOACTBA:
"~ Windows 10
Microsoft Office Professional
Adobe Acrobat Reader DC
Google Chrome
PyCharm Community Edition
7.2 llepevyenb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM:
Koncynbrant [Lmroc http:// www.consultant.ru/
I"apanT http://www.garant.ru/
7.3 Ilepevennb npodeccnoHANBLHBIX 023 JAHHbIX:
— HAVYYHAA 3JIEKTPOHHA S BUBJIMOTEKA https://elibrary.ru/

Pazgen 8. Onucanue marepuajbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOI ISl OCY-
HIeCTBJICHUS] 00Pa30BATEJbHOI0 MPOLECCA MO JUCHMUILIMHE

Jlns mpenojaBaHusl AUCIUIUIMHBI «AHAIU3 JTAHHBIX» HCTOJB3YIOTCS CIEAYIONTUE
CIIeLIMAJIbHBIC TIOMEIIICHUS U yUeOHbIC ayIUTOPHH:

YueOHasi ayniuTopus AJ5 npoBeaeHus1 yueOHbIX 3ausaTuii Ne 4.10 (Poccus, Pec-
nyonuka Jlarecran, 367008, r. Maxaukana, yn. xxamanytauHa ATtaeBa, oM 5, yueOHBIN
kopryc Ne 2 mutep «B»)

Ilepeuenv ochoenozo 00opyoosanus:

KomMriekT criennanu3npoBaHHON MeOenu.

Jlocka MenoBasl.

HaGop nemoHcTpanimoHHOT0 000pyI0BaHUS: TIPOSKTOP, IEPCOHATBHBIN KOMITBIOTEP
(MOHOOJIOK) C JOCTYyNOM K ceTu MHTepHeT u KopnopaTHBHOU cetu yHuBepcutera, IbC
«Yuuepcurerckass ouonnoreka ONLINE» (www.biblioclub.ru), 9bC «3BC IOpaiit»
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(www.urait.ru).

Ilepeuens yueono-na2naoHplx nocoouii:

KomMriekt HarmsiaHbpIx MaTepuanoB (OaHHEPHI, IUIaKaThl);

KoMIIEKT 371€KTPOHHBIX WILTIOCTPATUBHBIX MAaTEPUAIOB (IIPE3CHTALINH, BUECOPOIIU-
KH).

KomnbioTepHblil Ki1acc, yyeOHAsl ayIUTOPUSA 1Sl IPOBEJeHUN Y4eOHbIX 3aHs-
T Ne 3.2 (Poccus, PecmyOommka Jlarecran, 367008, r. Maxaukana, yia. JbkamamytanHa
ATtaeBa, oM 5, yueOHbIi kopiryc Ne 2 nutep «B»)

Ilepeuensv ocnoenozo 0bopyoosanus:

KommiekT crnenuanu3upoBaHHOM MEOEIIH.

Jlocka menoBasl.

Habop nemoHCcTpaninoHHOTO 000PYI0BaHUS: IPOCKTOP, AKyCTUYECKask CUCTEMA.

[lepconanbHble KOMITBIOTEPHI C TOCTYNOM K ceTh VIHTepHeT U KOpIopaTUBHOMN CETH
yauBepcuteta, ObC «YHusepcurerckas oubnuoreka ONLINE» (www.biblioclub.ru), 9bC
«9BC FOpaiim» (www.urait.ru) — 20 en.

Ilepeuens yueoHo-naznaonvlx nocooui:

Kommuiekt HarnsigHpIX MaTepraioB (OaHHEPHI, T1aKaThl);

KoMIUIEKT 371€KTPOHHBIX WILTIOCTPATUBHBIX MAaTEPUAIOB (IIPE3EHTALIMH, BUEOPOIIU-
KH).

Iomemenue njia camocrosiTeabHo padoTbl Ne 4.5 (Poccusa, Pecnyonuxa /laze-
cman, 367008, 2. Maxauxana, yn. /[rcamanrymouna Amaeea, 0om 5, yueouwtii kopnyc No2
aumep «B»)

Ilepeuensv ocno6énozo odoopyoosanus:

[lepconanbHbIe KOMITBIOTEPHI C TOCTYIIOM K ceTu «ITHTepHEeT» U B DJIEKTPOHHYIO WH-
dbopmManoHHO-00pa3zoBaTeIbHy0 cpeny — 19 en.

IMomemenue nias camocrosiTeqbHO padoTbl Ne 1-1 (Poccua, Pecnyoauxka /laze-
cman, 367008, 2. Maxaukana, yn. /[camanymouna Amaega, 0om 5, yueonwiit kopnyc Ne
D

Ilepeuenv ochoenozo 0oopyoosanus:

[lepcoHanbHbIE KOMIIBIOTEPHI C TIOCTYNIOM K ceTU «ITHTepHET» U B DIEKTPOHHYIO UH-
dbopmanmoHHO-00pa3zoBaTeIbHY0 cpery — 60 ef.

Paznen 9. O0pa3zoBaresibHbIe TEXHOJOTHH

OO0pazoBaTelbHbIE TEXHOJIOTHH, UCTIOIb3YEMbIE TPU MPOBEICHUN YUEOHBIX 3aHATHM
0 JMCLUIUINHE «AHAIU3 JAHHBIX», 00ECIEYNBAIOT Pa3BUTUE Y 00yYaIOUIUXCSl HABBIKOB
1o 00padoTKe 1 aHaNU3y UHPOPMALIMK OTHOCUTENIBHO N3Y4aeMOM MpeIMETHOM 001acTH.

[Ipu ocBOGHUM TUCHUIUIMHBI UCIIONB3YIOTCS CIEAYIOIUe 00pa3oBaTebHbIE TEXHO-
JIOTUH:

- Ha 3aHATUAX JIEKIIMOHHOTO THUIMA W MPAKTHYECKUX 3aHITHSX MPOBOJIUTCS pa3doop
KOHKPETHBIX CUTyallMil KaK JJi1 WUTIOCTPAIMKM TEKYIIEro MaTepualia, Tak U C LEJbI0 Bbl-
PabOTKM MPAKTUIECKUX HABBIKOM MPUMEHEHHS TEOPETUIECKOTO MaTepHalia;
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- Ha J1Ta0OpaTOPHBIX 3aHATHUAX OTpPabaATHIBAIOTCA yMEHHUs cOOpa, cHCTeMaTu3allui,
XpaHEeHMsI U aHAJlM3a JAHHBIX B paMKaX MPeIMETHON 00JIacTU MpPU PEIICHUU TMPUKIATIHBIX
3a71a4 Ha MPEANPUSITUH,

- BHeayIuTOpHAas paboTa B hopme 00s13aTEIHHBIX KOHCYIbTAIIUN 1 WHANBUTY ATbHBIX
3aHSATUNA CO CTYJIEHTaMu ([Ji1 MMOHMMAaHUSI MPOUIEHHOrO JICKIIMOHHOTO MaTepualia U 3a-
KpEIUICHHS TPAKTUYECKUX HABBIKOB 0 pabOTE C JaHHBIMU).
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JIner akryanuszanum padoueil nporpaMmbl JUCHUNIIMHBI

«AHanmu3 HAHHBIX»

Pabouas mporpamma nepecMoTpeHa,
oOcyxeHa u ogo0peHa Ha 3aceaHuu Kadeapsl

[TpoTOKOJI OT « » 20 r. Ne

3aB. xadenpoit

Pabouas mporpamma nepecMoTpeHa,
oOcyxieHa 1 ogo0peHa Ha 3aceaHuu Kadeapsl

[IpoToKoIM OT « » 20 r. Ne

3aB. kadeapoii

PaGouast mporpamMmma repecMoTpeHa,
oOcyxIeHa u o1o00peHa Ha 3aceaHuu Kadeaps

[TpoTOKOJI OT « » 20 r. Ne

3aB. xadenpoit

Pabouas mporpamma nepecMoTpeHa,
oOcyxieHa u ogo0peHa Ha 3aceaHuu Kadeapsl

[IpoToKoM OT « » 20 r. Ne

3aB. kadeapoit
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