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AHHOTALIUA
padoyeii nporpammbl yueOHoi qucuiinabl 51.B.13 Texnonorum oopadoTku
Ooabmux AaHHbIX B AIIK 1/ noAroroBku 6akajaBpoB 1o HANPABJIECHUIO
09.03.03 IIpuknagHas HHPOPMATHKA, HANIPABJIEHHOCTH CHCTEeMBbI HCKYCCTBEH-
HOI'0 MHTEJLJIEKTA

Ileqb ocBOeHMS IMCHMIIMHBI: [0 OKOHYAHUIO M3YYEHUS JUCLMIUIMHBI CTYJEHT JOJKEH
3HaTh: TEOPETUYECKUE U MPHUKIIAIHbIE OCHOBHI aHANIN3a OOJBIINX JTAHHBIX, TEXHOJOTHU XPAaHEHHS
1 00pabOTKM OONBLIMX JAHHBIX B OpraHu3aluu: 0a3bl JaHHBIX, XpaHWJIMIIA JAHHBIX, paclpese-
JIeHHas W TapajuieibHas o0paboTka AaHHBIX. [10 OKOHUAHHMIO M3YYEHUS AWCLMIUIMHBI CTYJIEHT
JIOJDKEH yMETh: UCIOJIb30BaTh MHCTPYMEHTAIbHBIE CPEJCTBA AJIS W3BJICUCHMS, NIPeoOpa3oBaHus,
XpaHeHus1 1 00pabOTKU JAHHBIX M3 PA3HOPOJHBIX UCTOYHHUKOB, B TOM YHCIIE B PEXKHUME PEATLHOTO
BPEMEHH; NTPOBOJIUTh OYUCTKY, MHTEIPaLUIO, IpeoOpa3oBaHue U aHaIu3 OOJbIINX 00BEMOB J1aH-
HbIX. Takke M0 OKOHYaHWIO U3YUYEHMs TUCLMILIMHBI CTYJEHT JOJDKEH BJa/IeTh: HAaBbIKAMM I10JIY-
YeHUs: U 00pabOTKHU OOJIBIINX JAHHBIX C MOAJEPKKON pabOThl B pEKUME PEaIbHOTO BPEMEHHU.

MecTo AMCHMIUIMHBI B Y4e0HOM IVIaHe: TUCHMIUIMHA BKJIIOYEHA B YacTh y4eOHOTro IUIaHa
no HanpasieHuto nmoarotoBku 09.03.03 Ilpuxmannas nadpopmaTika, GopMUpyeMy0 y4aCTHUKaMHU
00pa30oBaTeNIbHBIX OTHOIIECHUH.

TpeOGoBanus Kk pe3yJbTaTaM OCBOCHHUS JUCUMILIMHBI: B PE3yJIbTaTE OCBOCHUS JUCIIH-
IUTMHBI JOPMHPYIOTCS clieAyronre komnerennnu (maaukatopsl): [1IK-5 (BD-2).1; I1IK-7 (BD-4).2;
[1K-7 (BD-4).3; IIK-8 (BD-5).1.

Kparkoe cogepxanne 1CHUIINHBI:

Ilonatue OGosbive naHHble. VICTOYHHMKM OOJBIIMX JaHHBIX B CEJIBCKOM Xo3siicTBe. Bo3-
MOKHOCTH U TPYJHOCTH HCIIOJIb30BaHUS OOJBIINX JTAHHBIX B CEIBCKOM X03siicTBe. Popmar 60b-
KX AaHHBIX. bonbime nanueie 1 Python. Metonbl 06paboTku Gombinx gaHHBIX. OCHOBHBIE ATa-
bl aHaM3a 00JbIIKX AaHHbIX. [TocTaHoBKa Lenu uccnenoBanus. Coop ganubix. [loaroroska u uc-
clleZloBaHUE TaHHBIX. MojaenpoBaHue JaHHBIX. Busyanusanus u oToOpakeHue pe3ysbTaToB aHa-
nn3a O0JIBIINX JaHHBIX. DKOCHCTEMa OOJIBIINX JAHHBIX. AHAIN3 OOJIBIINX JaHHBIX C TPUMEHEHUEM
cTaTucTHUeCKuX MeToqoB. Perpeccus. Knactepuzanus. Knaccudukanus. Baxuneiinme oubnuorekn
Python s npumMenenus craructuueckux MeTo10B. IIponecc noctpoeHus Moaenen.

O0mas TpyA0eMKOCTh AUCHHMILNIMHBI: COCTABIIAET 5 3a4eTHBIX enuHul uian 180 gacos,

B TOM 4HCJIe 4 yaca NPaKTUYECKOU MTOATOTOBKH.

IIpomexyTOYHBIN KOHTPOJIb: SK3aMEH, KYpCOBOM MPOEKT



1. lleanb ocBOEHNSI JUCHUILIHHBI

Henpto quctumiuael « TexHomaoruu o0padboTku Oonpinx naHHeix B AITK) sB-
JISIETCSI OCBOEHUE CTYJICHTAMHU TEOPETUYECKUX U MPAKTUUECKUX 3HAHUW U mpHoOpe-
TEHHE YMEHUU U HABBIKOB B 00JACTH CTATUCTUYECKHX METOJOB, MPUMEHSEMBIX B
aHanu3e OOJIBIIUX JAaHHBIX, a TaKke (GOpMUPOBaHUE 3HAHUU B cepe aHaNHM3a AaH-
HbIX. Takxke 1ebI0 JAaHHOW AUCHUIUIMHBI SIBISETCS MPUOOpPETEHHE YMEHUI U HaBbI-
KOB IIPUMEHEHUS Ha MPAKTUKE CTATUCTUYECKUX AJITOPUTMOB aHaIn3a OOJBIINX JaH-
HBIX; TIO pe3yJbTaTaM W3Y4YEHHS AUCUUILIMHBI CTYAEHT AOJDKEH YMETh HNPUMEHSTH
pa3IMYHbIE CTATUCTUYECKUE METO/IBI U PEIIATh BOSHUKAIOIINE MEPE] HUM IIPaKTHYE-
CKHE 3aJa4u.

2. MecTO IMCHUILUIMHBI B y4e0HOM Ipouecce

Hucrtumnaa «TexHomoruu o6padoTku Oonbiux aaHHbIX B AIIK» BritoueHa
B 4acTh y4eOHOro 1iana, popMUPYEMYI0 y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIIIE-
Hui. ucuuminda « CTaTUCTUYECKHUE METOJIbI aHadu3a OOJBIINX JTAHHBIX» Pean3y-
ercs B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO, OIIOII BO u YuebHoro miaHa no
Hanpasjaenuto 09.03.03 IIpuknagnas naHpopmaTrka.

Jucnunnuaa «Texaonorun o0padoTku Oonbiux AaHHBIX B AIIK» m3ydaercs
Ha BTOPOM Kypce 00pa30BaTEIbHOrO HUKJIA.

[IpenmecTByONMMU KypcamMu, BKIIOUCHHBIMU B YUEOHBIN IJIaH, HA KOTOPBIX
HEIMOCPEJICTBEHHO 0a3upyroTcss auciuiuimHa «TexHomoruu oOpaboOTKH OOJIBIINX
nauubeix B AIIK», sistores «IIporpammupoBanue Ha s3bike Pythony, « Anroputmu-
3a1usl ¥ IPOTPaMMHUPOBAHUEY.

OC0OEHHOCTHIO TUCIUIUIMHBI SBJISIETCS peayin3alus aHajanu3a OOJIbIINX JaHHBIX
CpellcTBaMH si3bIKa mporpammupoBanus Python 3.

Pabouas nmporpamma quciumuinHbl « TeXHOIOTHH 00pabOTKH OOJIBIIUX JAHHBIX
B AIIK» 1151 MHBaNMAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS pa3pa-
0aTbIBAETCSI MHAMBUYAIBHO C YYETOM OCOOEHHOCTENW NMCUXO(PU3NUYECKOTO pa3BUTHA,
WHJMBUAYJIBHBIX BO3MOXKHOCTEH U COCTOSIHUS 3I0POBbS TAKUX O0YYaAIOIIUXCS.

3. IlepeyeHn MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsl N0 TUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3y/ibTATAMHU OCBOEHUSI 00pa30BaTeIbLHOM
NMPorpaMMblI

OGpazoBatenbHbIE Pe3yJIbTaThl OCBOCHUS JTUCIUIUIMHBI O0YyYarOIUMCS, TIPe/I-
CTaBJIeHBI B Tabnwie 1.



Tabmuna 1

TpeGoBaHus K pe3yJibTaTAM OCBOCHHS Y4eOHOH AucUNIMHbI «TexHojorun 00padoTkm 00JbMUX JaHHBIX B AITKY.

Kon Copepxanue e B pesynbprare n3ydeHus yueOHOM AMCUUIUIMHBI 00yYarouecs TOJKHBI:
KOMIIe- | KOMIIeTeHIUH (Uau eé o
— - KOMIIETEH I 3HATh YMETh BJIAJIETh
ITK-5 CrnocobeH omnpee- IIK-5 (BD-2).1 ocobeHnHocTu hopmupoBanus | GopMyIHpoBaTh KOHKpEeTHBIE | HaBblkamMu pa3MeTKH U aH-
(BD-2) |nare TpebGoBaHUS K [IponBunyTHIN TpeOOBaHUH K TaHHBIM JUIS TpeOOBaHUs K CTPYKTYypaM H HOTHUPOBAHUA JAHHBIX B
HaOopam JaHHbIX Ui | Onpenensier  Tpe- | 3a7a4 MAIMHHOTO OOy4€HUS B | XapaKTePUCTUKAM JIaHHBIX Ul | Pa3JIMYHBIX MPEAMETHBIX
pemieHus 3a1a4 Ma- | O0BaHUS K Ha0O-| arpONPOMBINUIEHHOM CEKTO- | Pa3JIMYHBIX 3aad aHaIu3a U obmactsax AIIK; HaBpIkaMu
IIMHHOTO OOy4YeHMsI, |paM M KauecTBY | pe; KpUTEPUU KauecTBa JlaH- | IPOTHO3UPOBAHUS; IPOBOUTE | aHAJIM3a CTPYKTYpPHI U Ka-
IPOBOJIUTH Pa3METKY | IaHHBIX ISl pe- | HbIX, HeoOXoauMbIe 7 9¢)- | pa3MeTKy JaHHBIX JJIS TOCIe- | 4YeCTBa JAaHHBIX C IETIhI0
U aHaJIU3 HabOPOB LIeHUs1 3a/a4 Ma- | (peKTHUBHOro 0OydeHust Mojie- | AYIOUIeH TPEHUPOBKU MOAEIEH | MOBBIIMIEHUS TOYHOCTH
JAHHBIX OLIEHUBATh | IIMHHOTO 0OO0ydYe- | JIeH; THIMUYHBIE TOJXOBI K MAaIIMHHOTO O0y4YeHHS B npecKa3aTeIbHON aHaH-
Ka4eCTBO JJaHHBIX, HUS HOJrOTOBKE U MpeBapuTenb- | python; opraHn3oBsIBaTh po- | TUKHU B python
obecrieunBaTh Helpe- | YPOBEHb  OCBOE- | HOM 00pabOTKe MaHHBIX (pa3- | I[eCC MHTErPaIliy JaHHBIX U3
PBIBHYIO UHTETPALIMIO | HUS: CTaBUT 3ajla- | METKa, OUMCTKA, HOpMaJIM3a- | Pa3HbIX UCTOUHUKOB JUIS J10-
JTAHHBIX qy pasMeTKH || us) B python; cTaHmapThl U | CTHIKEHHSI LIEIIOCTHOCTH M CO-
OLIEHUBAeT Kaue- | (hopMaThl XpaHEHUS U Iepe- | IITaCOBAaHHOCTH.
CTBO paboThl pa3-| Aauu AaHHbIX B chepe AIIK;
METUUKOB CHOCOOBI OLIEHKH KayecTBa
JTAHHBIX ¥ BBISIBJICHUS OIIIH-
00K, BIMSAIOUIMX HA TOYHOCTb
IIPOTHO30B.
I1K-7 Crnioco6en npumensrs | [IK-7 (BD-4).2 COBPEMEHHBIE METO/BI M TEX- | MPOEKTUPOBAThH U PEAJIM30BbI- | HABBIKAMHU MOCTPOCHUS
(BD-4) |paznuunsie mojenu u | [IponBUHYTHIN HOJIOTUH 00paOOTKHU OONBIINX | BATh apXUTEKTYpPbI XpaHeHUsI U | 3 PEeKTUBHBIX MoJenen
(MIIM) TEXHOJIOTHH Pazpa0aTbiBaeT 1 | JaHHBIX B arpONpPOMBIIIICH- | 00pabOTKM OONBIINX AAHHBIX; | MAIIMHHOTO OOyUYeHHs JUIs
00pabOTKM JAaHHBIX | OTJIAXXHMBAET MPU- | HOW OTPACIH; OCHOBHBIC BHJIBI | IPUMEHSATH METO/IbI MAIIIMHHO- | IPOTHO3UPOBAHUS U PEKO-
KJIa/IHbIE PELICHHUs | MOJIeIel MAIIMHHOTO 00yYe- | ro 0Oy4YeHus AJIs pelIeHus 3a- | MEHJalui B arpOHOMUH U
c anemeHTamu M1 | HUSL 1 NICKYCCTBEHHOTO MH- J1ad TIPOTHO3MPOBAHUS M IP. B | JKHBOTHOBO/ICTBE; aBTOMa-
C MPUMEHEHUEeM | TeJlJIeKTa (HelpoHHbIe ceTH, | python; TU3WPOBAHHON 00pabOTKH
pa3IMYHBIX TEX- | perpeccusi, KIaCTepHBIA aHa- | IPOBOJIUTH TECTHPOBAHUE U BE- | TAaHHBIX C HCITOJIb30BAaHHEM
HOJIOTHI 00pa0oT- | U3 U Jp.); ApXUTEKTYPY U pudHKaIHIO pa3padoTaHHBIX CKPUIITOB U OMOIHNOTEK
KH JJAHHBIX MHPPACTPYKTYPY OOJIAYHBIX | MOZETICH 1 PEIIeHUH Ha peaib- | IPOTPaMMHPOBAHUS
YpoBeHb OCBOE- | XpaHWJIMIIL U paclpeie]ICHHbIX | HBIX MPOU3BOACTBEHHBIX JaH- | python; co3manus u conpo-




Kon Copepxanue VHAHKATODSI B pesynprare u3ydeHus yueOHOM AMCUUIUIMHBI 00yYarouecs TOJKHBI:
KOMIIe- | KOMIIeTeHIUH (UIH eé 5
KOMIIETEHIIHH 3HAThH YMETh BJIAJIETh
TECHLIMH 4acTu)

HUSL: CIIOCOOCH Op-
TaHU30BBIBATH
pacrpeneneHHoe
XpaHUJIHIIE U Ta-
pajuIeIbHYI0 00-
paboTky Ha 6aze
COBPEMEHHBIX
TEXHOJIOTHI
OOJIBIITNX JAHHBIX

BBIYUCIICHHIA; TPOrPaMMHBIC
CpelcTBa M OMOIHOTEKHU ISt
00paboTKH OOJIBIITUX MaCCH-
BoB nanHbIX (Hadoop, Spark,
Python, SQL).

HBIX B python.

BOXKJICHUS IPOTOTUIIOB
AHAJIMTUYECKUX PELIEHUN C
IIPUMEHEHHUEM JIEMEHTOB
HCKYCCTBEHHOI'O MHTEI-
JIEKTA.

[IK-7 (BD-4).3
[IponBunyTHIN
Tectupyer, ucnsi-
THIBAET U OLICHU-
BA€T Ka4eCTBO
pELIeHHU C 3Jie-
MeHTtamu MU, pe-
AITM30BaHHBIX C
WCIIOIb30BAHUEM
TEXHOJIOTHI 00pa-
OOTKH JAaHHBIX
YpoBeHb ocBoE-
HUS: UCTIBITHIBAET
pereHus ¢
aneMeHTamu N
MapaieIbHON U
MIOTOKOBOM 00pa-
00TKH
pacrnpeneneHHbIX
JTAHHBIX

OCHOBHBIC THIIBI MOJICTICH U
TEXHOJIOTHI 00paboTKH
OOJBIIMX JAHHBIX, UCIIOJB3Y-
CMbLIX B arpomnpOMbBINIJIICHHOM
KOMILIEKCE; METOMKH TPO-
BCPKHU T'MIIOTE3 U CTATUCTHUYC-
CKUI aHaJN3 [T OLCHKH
AICKBATHOCTHU U TOYHOCTHU
Mozesei; Kiraccudukanuu
KPHUTEPUEB OIICHKU KayecTBa
pELICHUH ¢ 3JIeMEHTaMH UC-
KYCCTBEHHOT'O MHTEIUICKTA.

IIPUMEHATH COBPEMEHHBIE Me-
TOJIbl TECTUPOBAHUS U BaJIM/J1a-
LIUY AaHAJMTUYECKUX PELICHUH ¢
anemenTamu MU ; oneHnBaTh
IIPOU3BOJUTENIBHOCTD U YCTOM-
YUBOCTbH pa3pabOTaHHBIX MOJIE-
Jel Ha pa3IMYHbIX 00BEMAxX
JaHHBIX B python; BIIENATH
KJIIOUEBBIE [TOKA3aTEeNN Kade-
CTBa PEIICHUIN U UHTEPIIPETH-
pOBAaTh PE3yJIbTAThl TECTUPOBA-
HUS; TPOBOAUTH CPAaBHUTEIb-
HBII aHAJIN3 AJIbTEPHATUBHBIX
MOJIeJIel U BRIOUpaTh Hanbosee
3¢ eKTUBHBIC BAPUAHTHI.

HaBbIKAMU OpPTaHU3aLIH
MHOT'OYpPOBHEBOI'O TECTH-
pOBaHUs pelieHuil ¢ yué-
TOM crieuru(puKu O00NIbIINX
00BEMOB JTaHHBIX U OCO-
OEHHOCTEH arponpoMBIILI-
JICHHBbIX OM3Hec-3a/1a4 B
python




Kon Conepxanue VHAHKATODSI B pe3ynbrare n3ydeHus: yaeOHON NUCHIUTUIMHBI 00YYaIONIUECs TIOJDKHBI:
KOMIIe- | KOMIIETeHINH (Uiau e P
KOMITETeHITU I 3HATh yMETh BJIAJIETh
TECHLIMH 4acTu)
[TK-8 Cnoco6en npumensTs | [IK-8 (BD-5).1 OCHOBHbBIE€ KOHIECIIINHU U IJIAHUPOBATH CTPYKTYPY U HaBBIKaMH TTOCTPOCHUS OI-
(BD-5) |rtexHonoruu opranu- | [IponBuHyTHIN CTaHJApThl OPTaHU3AIMK UH- | KOH(UTYypanuio 6a3bl JaHHBIX, | TAMAJIbHON HH(pacTpyK-
3auuu uHppacTpyk- | OcymiecTBisier dbpactpykTyp 0a3 JaHHBIX COOTBETCTBYIOLIYIO 33/1a4¢€; Typbl XpaHeHus u o0pa-

Typ bl B/

BbIOOp Harmpasie-
HUS BCIIOMOTa-
TEJIbHBIX TEXHOJIO-
THYECKUX pelie-
HU# U1 hopMu-
POBaHUS SIIUHOTO
cTeKa paboThI C
OOJIBIINMU J1aH-
HBIMU JIJIS peltie-
HUS TIOCTABJICH-
HOM 3aJ1a4u
YpoBeHb ocBOE-
HUS: BBITIOJHSIET
OT/eNbHbIE PYHK-
[IUH B TPOEKTaX
10 CO3/IaHUI0 MH-

¢dpactpykTypsl B/]

(B1) B Neo4j; coBpeMeHHYO
IKOCHUCTEMY TEXHOJIOTHIA U
HHCTPYMEHTAIBHBIX CPEICTB
TSt pabOThI ¢ OOJIBIIUMHU
JTAHHBIMU; OCOOEHHOCTH ap-
XUTEKTYPBI PacIpeeIEHHBIX
CHCTEM XpaHeHUs 1 00pabdoT-
KU JIAHHBIX C IPUMEHCHUEM
SI3BIKA MPOTPAMMHPOBAHUS
python; cpencTBa BUpTyau-
3al1M, KOHTEMHEPU3aluu U
OpPKECTPOBKHU CEPBHUCOB IS
paboThI C OONBIIMMU JTAHHBI-
MU

YIPAaBISATh )KHU3HEHHBIM ITUKIIOM
JAQHHBIX B arpONPOMBIIIIICHHOM
IPOU3BOCTBE (3arpy3kKa, Xpa-
HeHue, 00paboTKa, AOCTYII, ap-
XUBUPOBAHUE)

00TKH OONBIIMX JAHHBIX C
Y4eTOM TpeOOBaHHMIA MIPO-
W3BOJUTEIILHOCTH U JI0-
CTYHHOCTH; BHEAPEHHUS U
HACTPONKH HEOOXOUMBIX
KOMITIOHEHTOB JIJIsl BRICOKO-
MIPOU3BOIUTENFHON pado-
ThI ¢ OOJIBIIIMMU MacCHBa-
MU JTAaHHBIX




4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI

4.1 Pacnipeesienue TPyA0EMKOCTH IMCIUIIIMHBI IO BUIaM padoT

1o ceMecTpam

OO6mast TpyI0EMKOCTh JMCIUILIMHBI cocTaBiseT 5 3ad.ed. (180 wacoB), ux
pacrpejiesieHre 1Mo BujaaM padoT U CeMeCTpaM MpeICTaBICHO B TaOuIe 2.

Tadmuma 2
Pacnipenesienue Tpy10éMKOCTH JUCUMILJIMHBI 110 BHAAM padoT B 3 ceMmecTpe
TpynoémMkocThb
Bupa yueOHoii padoThl yac.
Bcero/*!
OO0mast Tpy10€MKOCTh TUCLUILIUHBI 11O
180/4
y4eOHOMY IUIaHy
1. KonrakTHas padora: 69,4/4
AynuTopHasi padora 69.,4/4
aexyuu (J1) 16
npaxmuyeckue 3auamus (113) 48/4
KOHCYTbmayuu nepeo 9K3aMeHoM 2
KOHMAaxmuas paboma Ha npomexcymourom konmpoie (KPA) 0,4
Kypcogas paboma (npoexm) (KoHCyibmayus, 3auuma) 3
2. CamocrositesasHas padora (CPC) 83,6
camocmosmenvbHoe uzyieHue pazoenos, Camono020moeka (npopabomka u no-
8mMopeHue IeKYUOHHO020 Mamepuala U Mamepuaia y4eOHUKo8 u yieoHvlx noco- 56,6
Outl, N0020MOBKA K NPAKMUYECKUM 3aAHAMUIM)
Iloozomoeka k 9K3ameHy (KOHmMpoib) 27
By npoMexyTo4HOro KOHTPOJIS: Oksamen, KII
4.2 Conep:xkanuve TMCHUIIAHBI
Tabnuua 3
TemaTnyeckuii NUIaH y4eOHOH TUCIUTIIHHBI
AyauTopHas padora Bueayauropn
HaumeHoBanu B U TeM
ann:u;ninﬂe(£ I?;?IEJ;ZHHO) ¢ Bcero JI 113 IIKP | as pa6ora
Bcero/* Cp
Tema 1 «IlonsiTHE, OCHOBHBIC 23/2 2 6/2 - 15
XapaKTePUCTHKU U UCTOYHUKH OOJBIIHX
JAHHBIX B CEIILCKOM XO3SIHUCTBEY
Tema 2 «I1nanupoBanue npouecca 23/2 2 6/2 - 15
a”aan3a OOIBIINX JAHHBIX)
Tema 3 «COop, 0UHMCTKa U HCCIEI0BAHNE 23 2 6 - 15
JTAHHBIX)
Tema 4 «Ananu3 OOJIBIINX JAHHBIX 23 2 6 - 15
CTATHCTUYECKUMU METOIAMID)
Tema 5 «OToOpakeHue pe3ynbTaToB 23 2 6 - 15
aHayim3a OOJIBIITUX JaHHBIX)
Tema 6 «Perpeccusi» 24 3 6 - 15
Tema 7 «Knacrepusanus» 35,6 3 12 - 20,6
KOHTaKTHasi paboTa Ha MPOMEXKYTOUYHOM 0,4 - - 0,4 -
kouTposie (KPA)(KPII)
Kypcosas paboma (npoexm) 3 3

! [IpakTHYecKas HOATOTOBKA




AynuTopHasi paéora BueayauTopH
HauMeHoBanue pa311em313 U TeM Beero i 3 [IKP o DT
AUCHUILINH (YKPYITHEHHO) Beero/* CP
(KoHcynbmayus, 3auuma)
KoHcyspTanuu nepea 5K3aMeHOM 2 - - 2 -
HToOro nmo fMCHMILINHE 180/4 16 48/4 5.4 110,6

IonsiTe, OCHOBHBbIE XaPAKTEPUCTUKH U UCTOYHUKH OOJIbIINX JAHHBIX B
CeJIbCKOM XO3SIlCTBE.

[Tonsitue Gonpime nanapie. UCTOYHUKN OONBINX TAHHBIX B CETLCKOM XO3SH-
cTBe. BO3MOXKHOCTH U TPYAHOCTH MCIOJIB30BaHUS OOJIBIIMX JIAHHBIX B CETHCKOM XO-
3siicTBe. Dopmart OGonbpmux AaHHBIX. bonbeimue nannaeie 1 Python. Metonbr 06paboT-
KU OOJIBIINX JTAHHBIX.

Ils1anMpoBaHue mpouecca aHaJIU3a 00JIbIINX TAHHbBIX.

OcHoOBHBIEC dTallbl aHalW3a OOJBIIMX JaHHBIX. [locTaHOBKA 1EIM HCCIEI0BA-
Hus. Coop nanubixX. [loaroToBka u uccienoBanue JaHHbIX. MoienupoBaHue TaHHbIX.
Busyanuzanus u oTo0pa’keHue pe3yabTaToB aHalK3a O0JBIINX JaHHBIX. JKOCUCTEMA
OOJBIINX JAHHBIX.

Coop, 04YHCTKA U HCCIe0BAHUE TaHHBIX.

Ocob6ennoctu cbopa OoybmMX JaHHBIX. OYHCTKa OONBIIMX JaHHBIX H
npenobpadoTka. McciienoBanue JaHHBIX U MOJATOTOBKA K TOCTPOSHUIO MOJIENIECH.

AHaIM3 00JIbIIUX JAHHBIX CTATHCTUYECKUMH METOAMM.

BBeneHne B cTaTUCTUUECKHE AITOPUTMBI U METO/bI aHAIU3a OOJIBIINX JTaH-
HbIX. [IpemMylecTBa HMCIOIB30BAHUS CTATHCTUYECKUX METOAOB. BakHeniine
oubsmotrexu Python aist peanuzanuu CTaTUCTUUECKUX METOOB aHaIM3a OOJIBIIINX
naHHbIX. [Ipoliecc moCTpoeHUs CTATUCTUUECKUX MOJICIICH.

OTo0OpaxeHue pe3yJibTATOB AaHAJIU3A 00JILIINX TaHHBIX.

Crioco6b1 0TOOpaxkeHus: pe3yJIbTaTOB aHaJIM3a OOJIBIINX JAaHHBIX. bubnroreku
Python ans aBToMaTu3aium u 0ToOpakeHUsl Pe3yIbTaTOB aHaTN3a OOJIBIINX TaHHBIX.

Perpeccus.

[Tonsitue perpeccun. Buawsl perpeccuit anga aHanuza OOJNBIIUX JaHHBIX.
[Ipumepsl mMpUMEHEHHs] perpeccuy Ijisi aHanu3a Oonblux AaHHBIX. [locTpoeHue
MOJIEJIEN pEerpecCcuy U OLIEHKA UX KauyecTBa.

Knacrepuzanmus.

ITonsatue knacrepusauuu. Buael MeronosB kiacrepusanuu. [Ipumepst
MPUMEHEHUS KJlacTepu3allii B aHajau3e OosblmX AaHHbIX. [locTpoeHue momeneit
KJIaCTepU3allUU U OIIEHKA WX KauecTBa.

4.3 Jlekuuu / npakTHYEeCKHE 3AHATHS

Tabmuma 4
Conepkanue NPAKTHYECKHUX 3AHATHIA M KOHTPOJIbHbIE MEPONIPUATHSA
DopmMupyemble Bun
HazBanmue pa3sneia, Ne u HazBaHMe JTeKnMii/ KOMIIETEHIIMH KOHTpPoabHOr | KoJ-Bo
TeMbI NPAKTHYEeCKUX 3aHATHH (unouxamoput) 0 4acoB
MepoNnpHUsITHSs
Tema 1 «Ilonsitue, | Jlekums 1 «I[lonsitue, [TIK-5 (BD-2).1 - 2
OCHOBHBIE OCHOBHBIE XapaKTEPUCTUKU
XapaKTePUCTHKU M | M HCTOUHUKH OOJIBIINX
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®opmMupyemble Bun
HazBaumue pa3jiea, Ne u Ha3BaHHUe JeKUuUit/ KOMIeTeHIIHH KkoHTposbHOr | Kou-Bo
TeMbl NPAKTHYECKUX 3aHATUH (unouxamoput) (V) 4acoB
MeponpHusATHS

HMCTOYHUKHU JAaHHBIX B CEJILCKOM

OOJIBIINX JaHHBIX B | XO35HUCTBEY

CEJIbCKOM [IpakTnueckas padora 1 [IK-8 (BD-5).1, YcTHbii 6/2

XO03SCTBE» «Omnpenenenue u [IK-5 (BD-2).1 OIIpocC, 3al1u-
(bopmMHUpOBaHNE UICTOYHUKOB Ta MpaKTuye-
OO0JIBIINX TaHHBIX) CKHX paboT

Tema 2 Jlexuus 2 «IInanupoBanue TK-7 (BD-4).2

«ITnanupoBanue rporiecca aHajir3a 00JIbIINX TIK-7 (BD- 4):3’ - 2

IIpoLecca aHajau3a | JJaHHBIX»

OonbIInX AaHHBIX» | [IpakTHyeckas padbota 2 .
«DopMyJIMpOBKA LETEH U Y CTHBIH
IJIAaHUPOBaHUE Tpolecca 1K-7(BD-4).2, OTpOC, saiti- 6/2

[IK-7 (BD-4).3 Ta MpPaAKTAYE-
aHayin3a 0OJIbLINX JaH-
CKHX paboT
HBIX».

Tema 3 «Coop, Jlexuus 3 «Coop, ounctka u | [1K-7 (BD-4).2, )

OYHCTKA U HUCCIIEIOBAHNUE TaHHBIX) [IK-7 (BD-4).3 )

HCCICIOBAHUC [IpakTuueckas padora 3 VYcerHbIi

AQHHBLXO «ITpuMeHeHue MeTO10B [IK-7 (BD-4).2, Ompoc, 3al1u- 6
OuuCTKH, npenodpadorku u | [1IK-7 (BD-4).3 Ta IpaKTHye-
WCCIIEIOBaHMS TaHHBIXY. CKHX paboT

Tema 4 «Ananus Jlexuus 4 «Ananuz 60Jb-

OOJBIINUX TaHHBIX I_HI/IXH,Z[aHHBIX CTaTUCTUYE- TK-7(BD-4).2, - 2

[IK-7 (BD-4).3

CTaTUCTUYECKUMHU | CKUMH METOAAMM»

METOIaMM» [TpakTryeckas pabora 4 YcrHbIi
«IIpumeHeHne OCHOBHBIX [1IK-7 (BD-4).2, OIpoc, 3alu- 6
craructuyeckux meronoB u | [1K-7 (BD-4).3 Ta MPAKTHAYE-
XapaKeTPUCTHKY CKHX paboT

Tema 5 Jlekmus 5 «OToOpaskeHue [IK-7 (BD-4).2,

«OToOpakeHune pe3yabTaTOB aHAIHN3a [1IK-7 (BD-4).3, - 2

pe3yabTaToOB OOJIBLINX JTAHHBIX)» I1K-5 (BD-2).1

a”anu3a Oonpmux | [IpakTuueckas padota 5 O —

JTAHHBIX) «IIpumenenune OUOIUOTEK [IK-7 (BD-4).2,

U1 OTobpakerns pesyms- | [IK-7 (BD-4).3, | O1POC, 3aii 6
TaTOB aHaTN3a OOJBIINX [IK-5 (BD-2).1 Ta HpaKTiHe-
CKUX padoT
JTAHHBIX)»
[IK-7 (BD-4).2,
Jlexuus 6 «Perpeccus» TK-7 (BD-4).3 - 3

Tema 6 [IpakTuyeckas padora 6 YcrHbii

«Perpeccusa» «IIpumenenue perpeccuon- | I1IK-7 (BD-4).2, OTpocC, 3allu- 5
HBIX METOJOB B AaHAJIN3E [IK-7 (BD-4).3 Ta MPAKTAYE-
OOJIBIINX TAHHBIX CKHX paboT

Tema 7 [IK-7 (BD-4).2,

«Knacrepuszanus» Jlewuus 7 «Knactepusanus 11K-7 EBD-4§‘3 ) 3
[TpakTuueckas pabora 7 Y CTHbil
«ITpuMeHeHne METOI0B HK-7/(BD-4).2, | onpoc, 3aitu- 12

[IK-7 (BD-4).3 Ta MpaKThye-

KJIaCTCpU3arium»

CKuX padot
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Tabmuma 5

Hepequb BOIIPOCOB QJIA CAMOCTOATECJIbHOI0 H3YYCHUA THCIUILIMHBI

Ne Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB LI
Ha3Banmue pa3nena, Tembl

n/n CaMOCTOSITEJIbHOT0 U3YUYeHHs

1. | Tema 1 «IlonsiTue, ocHOBHBIE Bonbime nannsie u Python.
xapaktepuctuku 1 ucrounuku | (ITK-5 (BD-2).1)

OOJIBIIINX JAHHBIX B CEIBCKOM
XO035UCTBE»

2. | Tema 2 «IlnanupoBanue DKocucTeMa aHaJIn3a OOJBIIUX JIAHHBIX.
nporiecca aHajir3a 00X (ITIK-8 (BD-5).1)
JTAHHBIX»

3. Tema 3 «C6op, ouncTKa U UccnenoBanue qaHHBIX U OATOTOBKA K OCTPOCHUIO
HCCIeI0BaHuEe JaHHBIX)) mogenei. (ITK-7 (BD-4).2)

4. |Tema 4 «Anamu3z Oonpmux | [Ipouecc mocTpoeHus: CTaTUCTUYECKUX MOAETIEH U
JAHHBIX CTaTUCTUYECKHUMH Me- | aJrOpUTMOB. IHCIMPUPOBAHHBIE TPUPOIOHN ATOPUTMBI
TOAMU» aHayu3a OOJIbIINX JaHHbIX.

[1K-7 (BD-4).2, I[IK-7 (BD-4).3)

5. | Tema 5 «Otobpakenue Busyanuzanusi, oToOpakeHue U MpeCTaBICHHE
PE3yJIbTaTOB aHaNU3a OOJBIINX | KOHEYHOMY IOJB30BATENIO PE3YIbTaTOB aHAIN3a OOJIBIINX
JAHHBIX» nansbix. [IK-7 (BD-4).2, I1IK-7 (BD-4).3)

6. | Tema 6 «Perpeccus» Cy1iecTByrolue albTePHATUBBI OLIEHKH [1apaMeTpPOB

mozenu perpeccun MHK.
[1K-7 (BD-4).2, I[IK-7 (BD-4).3)
7. | Tema 7 «Kiacrepuzanusa» Merons! kimacrepusanuy. [Ipumeps! IpUMEHEHUs

KJIaCTCpu3anuu.
(IIK-7 (BD-4).2, TIK-7 (BD-4).3)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUU

Taomuma 6

IIpumeHeHne AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTHI

HaumeHoBaHue HCNOJb3Yye-
e MbIX AKTHBHBIX H HHTEPaK-
u/n Tema u dpopma 3ansaTus THBHBIX 06pa30Ba”l;e.]1le)IX
TeXHOJIOTHH
(popm oOyueHus)
1. | Tema | «IlonsiTHE, OCHOBHBIE XapaKTEPUCTUKU U I13 | Pa360p KOHKPETHBIX CUTyalui
VCTOYHUKHU OOJIBIINX JIaHHBIX B CEIbCKOM
XO35UCTBE»
2. | Tema 2 «IlimannpoBaHue mporecca aHaan3a I13 | Pa360op KOHKPETHBIX CUTYyaluH,
OOJIBIINX JTAHHBIX)» Mo3rosoit wrypm
3. | Tema 3 «COop, ounctka u uccienoBanue Aanubix» | [I3 | Pa36op KOHKpPETHBIX CUTYyalIUH,
Keiic-3amaua
4. | Tema 4 «AHanu3 OOJBIIMX JAHHBIX I13 | Pa360op KOHKPETHBIX CUTYyaluH,
CTaTUCTUYECKUMHU METOAAMU Keiic-3amaua
5 Tema 5 «OToOpaxkeHHe pe3yIbTaTOB aHAIN3A I13 | Pa360p KOHKPETHBIX CUTYyalluH,
OOJIBIINX TAHHBIX» Kelic-3amaua
6 Tema 6 «Perpeccus» I13 | Pa300p KOHKPETHBIX CUTYyallUH,
Kelic-3amaua
7 Tema 7 «Knacrepusauus» I13 | Pa300p KOHKPETHBIX CUTYyallUH,
Kelic-3amaua
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6. Texkynmuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTeCTALMS 10
UTOraM OCBOCHUS TMCHUIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HEO0OXOUMbIE

JJIS1 OIleHKM 3HAHM, YMEHHH M HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH
BOHpOCLI OJIA MOATOTOBKH K yCTHbIM onpocaM

Tema 1 «IloHsITHE, OCHOBHBbIE XAPAKTEPUCTUKHA M HCTOYHUKHU 0OJIbIINX JAHHBIX
B CEJIBCKOM X039 CTBE»

1. ITonsTre GoJbIINE JaHHBIE.

2. HMcTounnkH OONBIINX JaHHBIX B CEJILCKOM XO3SHCTBE.

3. B03MOXHOCTH U TPYAHOCTH UCIOIB30BAHUS OOJIBIINX TAHHBIX B CEJILCKOM XO-
3SMCTBE.

4. dopmat OOJBIINX JaHHBIX.

5. bonpmme nanneie u Python.

6. Metoabl 00pabOTKH OOJIBIINX JAHHBIX.

Tema 2 «Ili1aHMpoBaHue MPoLECCa AHAJIU3A OOJIBIINX TAHHBIX»

1. OCHOBHBIE dTaIlbl aHAJIN3a OOJIBIINX JAaHHBIX.

2. [TocTaHOBKA LIENM UCCIIETOBAHMS.

3. COop naHHBIX.

4. [ToaroroBka u ucciieIOBAHUE TAHHBIX.

3. MopaenupoBaHue JaHHBIX.

6. Buszyanuzanus u oTo0paskeHue pe3yabTaToB aHaM3a OOJIbIINUX JTaHHBIX.

7. Dkocuctema OONbIINX JaHHBIX.

Tema 3 «CO0p, 0OYHUCTKA U UCCJICIOBAHUE TAHHBIX»

1. OcobenHocty coopa OOIBITUX TaHHBIX.

2. Ounctka O0JBIIKMX JAHHBIX U MPeoOopadboTKa.

3. HccnenoBanne 1aHHBIX U MOATOTOBKA K IIOCTPOEHUIO MOJIEIIEH.

Tema 4 «AHaJIU3 00JIBIINX JAHHBIX CTATHCTHYECKUMHU METOAAMI

1. BBeneHne B cTaTUCTUUECKUE AITOPUTMBI U METO/IbI aHAIN3a OOJIBIINUX JIaH-
HBIX.

2. [IpenmyiiiecTBa UCMOIB30BAHUS CTATUCTHYECKUX METOOB.

3.  Baxneitmume o6ubnuorexku Python s peanuzanmu cTaTUCTUYECKUX METO-
JIOB aHaIM3a OOJIBIINX JAHHBIX.

4. [Tponecc mocTpoeHuUs: CTAaTUCTUYECKUX MOJIEIEH U aJITOPUTMOB.

Tema 5 «OTo0pakenne pe3yjbTATOB AHAJIU3A 00JIbIINX JTAHHBIX»

1. Crioco6b1 0TOOpakeHUsI pe3yIbTATOB aHAIM3a OOJIBIITNX JAHHBIX.

2. bubmorexkn Python myisi aBTOomMaTu3aluu W OTOOpaXKEHUS PE3yJIbTAaTOB

aHajn3a OOJIBIINX JAaHHBIX.
Tema 6 « Perpeccus »

1. ITonsTue perpeccun.

2. Buasr perpeccuit 11 aHanu3a 00IbIITNX TaHHBIX.

3. [Ipumepsl MpUMEHEHUsI PErPecCuu JJis aHalu3a OOJbIIUX JaHHbBIX.
4. ITocTpoenne Moaenen perpeccuy U OLEHKA UX KadyecTBa.

Tema 7 «Knacrepuzauusp»

I. [TonsiTe KnacTepuzanum.

2. Buapl MeTOI0B KtacTepu3anyu.
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3.  Ilpumepsl MpUMEHEHHUS KJIACTEPU3ALMU B aHAIHU3E OOJIBIINX JaHHBIX.
4.  IloctpoeHue MoJenei KIacTepU3aliy U OLIEHKAa UX Ka4ecTBa.

Kpurepun ouenku: MaxcumanbHas ouenka — 10 OamioB. Ha 10 6amnos
CTYICHT IPEJCTaBIsAET O0€3yNpEeyHO BBINOJHEHHYIO U 3alllUIIEeHHYI0 padoTy. 9 Gain-
JIOB — 3a 3aIIUTy C MEJIKUMHU HETOYHOCTSAMH. § OaioB — eciu B paboTe ecTh He-
rpyObie OIMOKH, HE MOBIMSBIINE HA UTOTOBBIN pe3yabTaT. 7 0auioB — KOI/a MpH
3allUTE CIEJIaHbl HEBEPHBIEC BBIBOJIbI U3 MOJYUYEHHBIX JAHHBIX, XOTS 00Ias METOJ0-
JIOTHUS pelieHns NOHATa. 6-5 0alyIoB — €C/IM B IOHUMAaHUU WM IPUMEHEHUU METO-
JIOB JUIsl pELICHUs 3a/1a4M JOMYIIEHbI CYLIECTBEHHBIE JIOTHUECKNE HAPYIICHNUS.

IIpumeps! 3axanmii Jisi NPAKTHYeCKUX padoT

Tema 1 «IloHATHE, OCHOBHbIC XAPAKTEPUCTUKH M MCTOYHUKHU OOJbIIMX
JAHHBIX B CEJIbCKOM X031 CTBE»
1 3aianue penpoayKTHBHOIO YPOBHS
Omnucarb OCHOBHBIE HCTOYHHUKH OOJIBIINX JAHHBIX HAa IPUMEPE KOHKPETHOTO Mpe/I-
npusTUs (MpUMep MPEANPUATHS BBIAETCS IPETojaBaTeieM).
2 3agaHue peKOHCTPYKTUBHOIO YPOBHA

Nmeetcs csv-aitn ¢ manenbHbIMU JaHHbIMU (77 pernoHoB 3a 13 et = 1001
eMHUIIa HaOI01eHUs ) TToKazaTesei 3 ()EKTUBHOCTH CEIBCKOT0 X03sHCTBA U (Pak-
TOpPOB 3TOM 3P pexTuBHOCTU. TpedyeTcs:

1. 3arpy3uTh TaHHbBIE

2. BriBecTu miepBBIe 5 CTPOK U3 MPECTABICHHOTO (haifsia, UCIOIb3Ysl (yHKIHIO
.head()

3. BriBecTr 00111€€ KOMMYECTBO CTPOK M CTOJIOIIOB, UCIIOJB3Ysl hyHKIHIO .shape()
4, BriBecTr Ha3BaHHE CTOJIOIOB, UCIIOIL3YS aTpUOyT .columns

5. BriBectu yHukanbHbie 3HaueHus ctoiona (Climate), ucnonb3yst GyHKIUIO
unique()

(IpUMeHsIeTCs TOJIBKO JJIsl OTJIEIBLHOIO CTOJIO011A)

6. BbIBecTH KOJIMYECTBO YHUKAIbHBIX 3HAYEHUH AJI KaXKI0T0 CTOJIONA,
UCTIOJNIB3Ys PYHKITHIO .nunique()

7. BriBecTn kir04eByr0 HH(GOPMAITUIO O MPECTABICHHBIX JaHHBIX, UCTIOIb3YS
¢dbynkuuio .info()

8. CKOJIBKO pa3 BCTpEUaAIOCh 3HAUEHUE YPOKANHOCTU 3€PHOBBIX paBHOE 14.27
(ucnonp3yiite pyHkuMio uMs (aitna.ums crondua.value counts

9. BriBeiuTe peruoHsl v rojibl, B KOTOpbIE YPOKaHOCTh Oblia paBHa 14.2.

Hcnonp3yiiTe creayrolyo 3anuch ums Qaitnalums ¢aina.ums ctondua == 14.2]
N

uMsl ¢aiina.groupby('ums cronbma').get group(3HaueHue)

10. Omnpenenure cpeHee 3HAUEHUE YPOKAWHOCTH 3a pacCMaTpUBAaEMBbIE I'OJIbI 110
BCEM peruoHaM (HUCHOJb3yiTe (PyHKIMIO .mean , Hanpumep, ums ¢aiina.ums
ctoJiora.mean()

11.  Omnpenenurte AUCIEPCUIO YPOKAWUHOCTH, UCTIONB3YS QYHKIHIO .var(),
HaIpumMep, 3anuch ums dainal ‘ums ctonoma’].var()
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12. Omnpenenute cpeaHee 3HAUCHUE IJI KAXKIOr0 MOKa3aTems Jis
COOTBETCTBYIOIIETO IMOKA3aTeNsl MPOAYKTUBHOCTH KJIMMAaTa, UCTIOIL3Ys (DyHKITHH

.groupby(), .mean()

Hampumep: ums daiina.groupby(‘ums cronbia’).mean()

13. Omnpenenute MUHUMAaJIbHBIC 3HAYEHUSI BCEX TIOKA3aTEeEeH IS KaX0T0
YHUKAJIBHOTO 3HAYEHUS TPOAYKTUBHOCTH Kiumarta. [Ipumep, ums
daiina.groupby(‘ums ctonbma’).min()

14. BbIBeauTe 3HaUCHUS BCEX MOKa3aTeeH, IPU 3HAYCHUH MPOTYKTUBHOCTH
KIuMata paBHoro 72. Hanpumep, ums daitna[ums daitnal'ums cronbua'] ==
3HAYEHHUE |

15. BeiBeauTe 3HaUCHHS MOKa3aTeseH , Mpy 3HAUYCHUU ypoxaitHocTH Oosbiiie S0.
Hanpumep,

Nwms daiina[ums daiina'ums ctonbua'| > 3HaueHue|

YToObI BEIBECTH BCE MOKA3aTENN U UX 3HAYCHUSI HEOOXOIUMO J0OABUTH (PYHKIIUIO
.head()

Hampumep, umst daitna[ums daitna['Mms crondua'] > 50].head

Tema 2 «IlnanupoBaHue npouecca aHaan3a 00JIbIIUX JAHHBIX»

1 3axanue penpoayKTUBHOIO YPOBHA

Onuiure OCHOBHBIE 3Tallbl (IOCTPONUTE CXEMY), IPUMEHSIEMbIE METOJIbI U MH-
CTPYMEHTBI 3aJJaHHOTO [MpenojaBaTelieM MPOeKTa aHaliu3a OOJBIIMX JIaHHBIX.
Hanpumep, pacnoznanue nuudp Ha H300pa’keHUN.

2 3agaHue peKOHCTPYKTHBHOIO YPOBHS
[IpensioxxuTe cucTeMy CTaTUCTUYECKUX TOKazaTenen Ay aHanu3a 3pPpeKTuBHOCTH
MPOJIAaX Yepe3 UHTEPHET-Mara3uH CeIbCKOX03SIIICTBEHHOTO IPEANPHUSATHUS.

Tema 3 «CO0p, 04HCTKA U UCCJICIOBAHUE TAHHBIX»

1 3axanue penpoayKTUBHOIO YPOBHS
Nmeercs daitn «Customersy (BbigaeTcs mpenojiaBarenieM). Mcrnonb3ys BO3SMOKHOCTH
oubnuoTek s3pika Python HeoO6xoammo:

1. «Ilounctuth» nanneie (eciu TpedyeTcs)

2. Paccuutath onucarenbHyto ctatuctuky (Descriptive statistics). CaenaThb
BBIBO/IbI (MUHMMAJIbHAS! U MAaKCUMAaJIbHASI MOKYIIKA (prices), CpeIHss
CTOMMOCTb MMOKYIKH, HaliuTe Hanbosiee BOCTPEOOBAHHBIN HHTEpBA
CTOMMOCTH TIOKYTIOK U JIp.)

3. IlocTpouThk TUCTOrpaMMy IO OJJHOMY M3 MOKa3aTesen.

2 3agaHue peKOHCTPYKTHBHOIO YPOBHS
Omnpenenenue «BbIOpocoB» (outliers) B matacere. Tpebyercs: B (aitne ¢ JTaHHBIMU
«Customer» onpenenuTh HAMYUE WM OTCYTCTBHE PE3KO OTIMYAIOIIMUXCSA OT BCETO
psila WK COBOKYITHOCTH 3HAYEHUH.

Tema 4 «AHAJIN3 00JBIINX JAHHBIX CTATUHCTHYECKHMH METOAAMM))

1 3aganue penpoaAyKTHBHOIO YPOBHS
Ha ocHOBe maHHBIX TaOIHUITBI:
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IlepemenHas Omnucanue Tun nagHBIX

X1 Brecenne MmuHepalibHBIX y00peHuii Ha | ra mocesa c.-X. KyJjb-
Typ B 2018 1.

X2 Pacxo kopMOB B pacyeTe Ha OJJHY YCJIOBHYIO TOJIOBY KPYITHOTO
CKOTa B CEJIbCKOX035UCTBEHHBIX opraHu3anusx B 2018 roxay, 1. k.
el.

X3 DHepreTUYecKre MOLTHOCTH B CEJIbCKOXO03HCTBEHHBIX OpraHu3a-
1usX, B pacuere Ha | pabotHuka, B 2018 roxy, i.c.

X4 OTtHomeHue cyocuanii B peruoHe K CpeJHeMy 110 COBOKYITHOCTH
peruoHoB B cpeniHeM 3a nepuro 2006-2018 rr.

X5 O0beM KanuTalnbHBIX BIOKEHUH (enepanbHoro 6romkera Ha 1
pyOJIb KAaMUTAIBHBIX BIOKEHUN CYOBEKTOB (heaepanuu, pyo.

X6 VY nenbHbIN BEC )KMBOTHOBO/JICTBA B MIPOU3BOACTBE MPOLYKIIUHU
cenbekoro xo3siicta B 2018 roxy, %

X7 Cpeanuii 6aJi1 MPOAYKTUBHOCTH KJIMMaTa

X8 Cpennuii 06bem cyOcuanii Ha 1 py0. cTOMMOCTH TPOTYKIHH
CEJIbCKOTO X035IUCTBA, PYO.

Y1 PenTabenbpHOCTD (YOBITOUHOCTB) cyOcuauii B 2018 1., %

Y2 PenTabenpHocTh Mpou3BocTBa (0e3 cydcuamii) B 2018 1., %

Y3 Cpennsisi ypoxailHOCTb 3epHOBBIX 3a niepuon 2006-2018 rr., 1/ra

[IpoBenuTe OYUCTKY U UCCIIEAOBAHNUE NAHHBIX. [I0CTPONTE MHOKECTBEHHYIO MOJED
perpeccumu.

2 3agaHue peKOHCTPYKTHBHOIO YPOBHS

C mnpuMeHeHHeM METOAA TJABHBIX KOMIIOHEHT HE00XOJAMMO OO0OCHOBATH
HaJIM4ME CKPBITHIX NMEPEMEHHBIX Ha MpUMepe Habopa JaHHbIX KadyecTBa BUHA. Llenb
3alayd — OOBSICHUTh HaJIM4Me CYOBEKTHMBHOIO IOKa3aTels «KayecTBa BHHA» C
UCIIOJIb30BaHUEM pa3HbIX CcBOWCTB. Ilpu pemienuu 3agauu HEOOXOAMMO TMOCTPOUTH
rpaduK KAMEHUCTOU OCBIIIH.

Tema 5 «OTo0paxkenne pe3yjbTATOB AHAJIU32 00JIbIINX JAHHBIX»
1 3anaHue penpoayKTHBHOTO YPOBHS
C npumenennem OuOmuoreku streamlit s3plka mporpammupoBanus Python
(https://streamlit.io/), koTOpas MIUPOKO MPUMEHSIETCS ISl CO3J]aHUS BEO-TTPUIIOKEHUM
JUTSL BU3YaJTU3alMK TAHHBIX M MOJIeJiel, 0TOOpa3uTe pe3ysbTaT OJHOW M3 CTATUCTH-
YECKUX MOJICJICH, MOJYUYEHHBIX B XOJI€ BBIITOJTHCHUS TPEIBIAYINX 3adaHUH.
2 3agaHue TBOP4YECKOI0 YPOBHA
[Ipennoxxute HEOOMBIIONW MPOEKT, KOTOPHIA MOXKET OBITh OTOOPaKEH C TMOMOIIBIO
oubnmuotexu Streamlit.

Tema 6 «Perpeccusi»
1 3aiaHue PeKOHCTPYKTHUBHOTO YPOBHS
Hcnonb3yst MHCTpYMEHTAapuil si3bika mporpammupoBaHusi Python u mannsie daitna
'SumTable.xlsx' mocTpoiite probit-moaens perpeccun. Crnenaite BEIBOIBI.
2 3a1aHue PEKOHCTPYKTHBHOIO YPOBHS
Hcnones3yst 1ocToBepHbIE MepeMeHHble probit-moaenu (ums daiina SumTable), mo-
cTpoiite logit-mMoienb perpeccum.
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Tema 7 «Knnacrepuzauusp»

1 3aganue penpoaAyKTHBHOIO YPOBHS

Nmeetcs ¢aitn “digital” ¢ maHHpIMH 1O HUQPPOBOIl SKOHOMHUKE U OOIIECTBY
ctpan EBpocoro3a. Ilokasarens — yAenbHBIM BEC HACENEHUS, BJIAICIOLIETO KOMIIbIO-
TepaMH — B KPYIHBIX Topojax (cities), CpeHUX U MEJKHX ropojax (towns) U celb-
ckoit mecTHOCcTH (rural) B % oT oOImel YnCIeHHOCTH HACEJICHUS B JAHHBIX HACEJICH-
HBIX IyHKTaX. HeoOXoImMo MOCTpOUTh JEHAOIpaMMy M OXapaKTepU30BaTh BbIE-
JIEHHbIE KJIacTephl CTPAH MO YPOBHIO LU(POBU3ALUHN OOIIECTBA.

2 3agaHne PeKOHCTPYKTHBHOIO YPOBHS

C nmpuMeHEeHHEM JaHHBIX M0 CBOMCTBaM MPUCOB (JUIMHA U IIUPHUHA YallleUKH,
JUIMHA U IIMpPUHA JETNECTKOB U Jp.), @ TaKXKe HCIOJIb3ysd MeToA k-cpeaHux ocyuie-
CTBUTE KJIACTEPU3ALIMIO LIBETOB.

Kputepun oumenkmn: MakcumanbHas onieHka — 10 Oaminos. Ha 10 GammoB
CTYJIEHT MPEACTAaBISET OE3yNpPEeUyHO BBINOJIHEHHYIO U 3allMILEHHYIO0 padoTy. 9 Gain-
JIOB — 32 3allIUTy C MEJIKWMH HETOYHOCTAMH. § OaJNIOB — eciu B paboTe ecTh He-
rpyOble OIIMOKM, HE MOBJIMSBIINE HA UTOTOBBIA pe3yibTaT. 7 0a/ioB — KOrja MpH
3aIllMTE CAEJIaHbl HEBEPHBIE BBHIBOJBI U3 MOJYUYEHHBIX JAHHBIX, XOTS 00IIasi METOJ0-
JIOTUS PElIeHUs MOoHATa. 6-5 0ajuIoB — €CiIu B NOHUMAHHWH WU NPUMEHEHHH METO-
JIOB JIJIS PEIICHHMS 33a41 JOMYILEHbI CYyLIIECTBEHHBIE JIOTHUYECKUE HAPYIIEHUS.

IIpumepsl 3agaHuil 1)1 MO3rOBOI0 ITYPMa

Tema 2 «Il.nanupoBaHue npouecca aHAJIU3a 00JbIIMX JAHHBIX»

CryneHTam gaercs cieqyroniee 3agaHue:

Omnucatp 3Tansl Opouecca aHain3a OOJIBIIMX JAaHHBIX B 3a7ade Kiaccuduka-
IIUU U300paKEHUM.

Kputepun onenku: MakcumanbHas omieika — 10 6amios. Ouenka 10 6amioB
IIPUCBAaMBAETCS 33 AKTHBHYIO U JUAUPYIOLIYIO POJIb B T€HEPALlMd MHOXECTBA pelle-
BaHTHBIX UJIEH, UX pa3BUTHUE U yAepxaHUe Qokyca Ha TeMe. 9 0anoB — 3a BBICOKYIO
aAKTUBHOCTb C HE3HAYUTEIHHBIMU MIOBTOPAMH WJIM HEJIOCTATOYHOM TTyOMHOM HEKOTO-
PBIX MpEAJIOKEHUN. 8 OaIIOB — 3a BHECEHHE HECKOJIbKMX MOJIE3HBIX, HO HE CaMbIX
OpPUTHHAJBHBIX UJEH. 7 OalIOB — €CJIM BbICKAa3aHHbIE WJEH ObLJIM B OCHOBHOM OYe-
BUJIHBIMU WJIA C HEBEPHBIMH aKIEHTaMU. 6-5 OaJlJIOB — 3a MAacCMBHOE ydyacTue, He-
peleBaHTHbIE BbICKA3bIBAHUS WJIM MUHUMAJbHBIA BKJAJ, HApYLIAIOIIUNA JIOTHUKY
rpynnoBoil paboThI.

IIpumeps! keiic-3axa4

Tema 3 «COop, 04HCTKA M UCCJIEIOBAHHE TAHHBIX»

CoOop, ouncTKA U HCCIAeA0BAHME TaHHBIX AJIA ONTHUMM3ALUM CEJIbCKOI0 XO-
3AMCTBA

Onucanue: CoBpeMEHHbIE TEXHOJOTUU 00pabOTKH OOJBIIMX JTAHHBIX MO3BO-
JS10T 3(P(HEKTUBHO aHATM3UPOBATH OOJbIIME 00BEMBI PA3HOOOPa3HOW MH(pOpMAITUH,
oOecrieunBas BbISIBJIEHUE CKPBITBIX 3aBUCUMOCTEN U TeHACHIMHN. B cenbckoM X03siii-
CTBE COOp M aHaIU3 JAHHBIX MO3BOJISIET MOBBICUTH TOYHOCTh YIIPABIICHUS MPOU3BO/-
CTBOM, ONITUMHU3UPOBATH UCIIOJIH30BAHUE PECYPCOB U YBEIUYUTH ypoxkau. Jist perie-
HUSI MOCTABJIEHHBIX 33J]a4 UCIOIb3YIOTCS METOJIbl OUUCTKU JAHHBIX, HOPMAIU3ALUU
MIPU3HAKOB, CTATUCTUYECKUNA aHAIIN3 U MOJCIIA MAIIMHHOTO O0yYCHHUS.
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3agaya: PeanuzoBaTh mpoiiecc aBTOMaTU3UPOBAHHOTO cOOpa JTaHHBIX O MOTO-
1€, TIOYBE, BHECEHUH yIOOpEHUIl U MOKa3aTesIX YPOXKaiHOCTH 3€pHOBBIX KYJIBTYD.
BrImonHUTE npeaBapuTeabHy0 00pabOTKy JaHHBIX, BKJIIOYAs OYHCTKY, HOpMalli3a-
UI0 U mpeoOpaszoBanue popmaroB. VccrnenoBarh BIMsSHNAE KIUMAaTHUYECKUX U arpo-
TEXHUYECKUX (DAaKTOPOB Ha ypOKaMHOCTH MyTEM MOCTPOEHUSI MOJIeNIel 3aBUCUMOCTHU
U GOPMUPOBAHUS PEKOMEH A 110 YIIPABICHUIO CEIHCKUM XO031HCTBOM.

Ob6aacty npumeHenusi: ArporpombinuieHHbIA kKoMmiieke (AIIK), cenbckoe

XO03SIICTBO, TIPOM3BOICTBO 3€PHOBBIX KYJIBTYP.
Komnerennun: [1K-7 (BD-4).2

Tema 4 «AHAJIN3 00JBIINX JAHHBIX CTATHCTUHYECKHUMH METOIAMMI))

CrarucTnyeckoe MoeIUPOBaHMeE NOBEICHUS MOTPeduTeIeil B puTeilie

Onucanue: Metoapl aHann3a OOJBIIUX JAHHBIX MO3BOJISIOT UCCIEAOBATH IO-
BEJICHUE TOKYyIAaTeNIel, BBISBISAS MPEANOYTEHUS, MATTEPHBI MOKYMOK U (haKTOPHI,
BIIMSIONIME HA BEIOOP TOBapOB. CTaTUCTUUECKUE METO/IbI TIOMOTAIOT CTPOUTH TOYHBIC
MIPOTHO3BI CIpoca, GOPMUPOBATH MEPCOHATU3UPOBAHHBIE MTPEIOKEHUS U MOBBIIIATh
3 PEKTUBHOCTh MAPKETUHTOBBIX KaMITaHUM.

3apava: [IpoBecTu craTucTHYECKUI aHANU3 OOJIBIIOr0 0ObEMa TPaH3aKIIMOH-
HBIX JaHHBIX POSHUYHOUN CETH, ONPEJICNUTh KIIIOUEBbIE CETMEHTHI KJIMEHTOB, MOCTPO-
UTh PETPECCHOHHBIC MOJIENH JIJISl TIPEICKa3aHusl 00BEMOB MPOJIAX OTIETBHBIX KaTe-
ropuii TOBapoB U pa3paboTaTh CTPATETUIO YIYUIIEHUSI TOBAPHONU MaTPHUIIbl Mara3uHa.

OobsaacTe npuMeHeHus: Toprowisi, pO3HUYHBIE MPOAAXKH, YIIPABIECHHUE acCcOp-
TAUMEHTOM U KJIMEHTCKUMH 0a3aMH KPYIHBIX TOPTOBBIX CETEH.

Komnerennun: I[1K-7 (BD-4).2, [1K-7 (BD-4).3

Tema 5 «OTo0pakenne pe3yjbTATOB AHAJIU32 00JIbIINX TAHHBIX»

Busyanusanusi u mpeacraBlieHHE Pe3yJbTATOB AaHAJIM3a YPOKANHOCTH
CeJIbX03KYJIbTYP

Onucanue: [ 3pPexTUBHOrO NPUHATHUS YHPABICHYECKUX PEUICHUI Ba)KHO
IPaMOTHO TPEACTAaBIATh PE3yJbTaThl aHalv3a OONBIIMX JaHHBIX. Busyanuzanus
MO3BOJISIET HAIVISIIHO JEMOHCTPUPOBATH 3aBUCUMOCTDH YPOKAWHOCTH OT KJIMMaTHYe-
CKUX YCJIOBHI, KaueCTBa MOYBbI U MPUMEHAEMbIX TEXHOJOTUM, 00sieryasi IOHUMaHue
CUTYALIMH CIIELHAIMCTAMU OTPACIIH.

3agaua: Mcrosib3ysi HAKOIUIEHHBIE JaHHBIE O MOT0JIE, XapaKTEPUCTUKAX ITOYBBI
Y YPOBHE YPOKaWHOCTH Pa3JIMYHBIX CEJIbCKOXO3AMCTBEHHBIX KYJBTYpP, CO31aTh HH-
TEPaKTUBHYIO [TaHEJIb MOHUTOPHUHIA, OTPAXKAIOLIYIO CBSI3b YPOXKANHOCTH C KIMMaTH-
YECKUMHM YCJIIOBHSIMU M Ka4€CTBOM IOYBBI pernoHa. [1oaroToBuTe OTYETHI U NPE3EH-
Talli¥, MO3BOJISIOUINE PYKOBOJCTBY NMPHUHATH OOOCHOBAaHHBIE PEILIEHUS MO BBHIOOPY
COpPTOB PACTEHHUI U METOAOB 3EMJIE/ICIIN.

Obaacty npumeneHusi: ArpornpombinuieHHbI komiuieke (AIIK), depmep-
CKHE XO34HCTBAa, PErHOHAIBHBIE MUHHCTEPCTBA CEJIBCKOIO XO34HMCTBA, HAYYHO-
UCCJIEI0BATEIBCKUE HHCTUTYTHI.

Komnerennunm: [1K-7 (BD-4).2, I1IK-7 (BD-4).3, [IK-5 (BD-2).1
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Tema 6 «Perpeccus

IIporHo3npoBanue CTOMMOCTH NMPOAYKIMHU KHUBOTHOBOJICTBA METO/I0M JIN-
HeiHOM perpeccuu

Onucanue: Meron MTMHEMHON PErpeECCHH UPOKO MPUMEHSIETCS JJIsl POTHO-
3UpPOBaHUs KOJIMYECTBEHHBIX IMOKA3aTEJIel HA OCHOBE MCTOPUYECKUX JIaHHBIX. DTO
3¢ (EeKTUBHBIN UHCTPYMEHT IS OLIEHKH B3aMMO3aBHCUMOCTH MEPEMEHHBIX U TOYHO-
ro IPOrHO3UPOBaHMS Oy IyIIUX 3HAUEHUH YKOHOMUYECKUX [TOKa3aTeei.

3agaya: Vcnons3ys HCTOPUYECKUE JaHHBIE O IEHAX HA MPOAYKLUIO )KUBOTHO-
BOJCTBa (MsCO, MOJIOKO, sila), oObEMax NPOU3BEAEHHOM MPOLYKIHUH, pacxojax
KOPMOB U 3aTpaTax Ha BETEPUHAPHBIEC YCIYTH, IIOCTPOUTH MOJIEIb JUHENHON perpec-
CUM ISl IPOTHO3UPOBAHMS PHIHOYHOM LIEHBI OCHOBHBIX ITPOJYKTOB KMBOTHOIO IIPO-
ucxoxaeHuss. ONeHUTh KauyecTBO MOJyYEHHONM MOJEIN U MPEUIOKUTh MEPBI IO MU-
HUMU3alUU PUCKOB CHU)KEHUS PEHTA0EIbHOCTH On3Heca.

OobaacTe npumeHenusi: JKMBOTHOBOACTBO, dKOHOMHMKA npeanpustui AlIK,
(MHaHCOBOE TIAHUPOBAHUE, UHBECTUIIMOHHBIE MTPOEKTHI B C(hepe CETbCKOro XO035i-
CTBA.

Komnerennun: [1K-7 (BD-4).2, I1IK-7 (BD-4).3

Tema 7 «Knnacrepusanus»

Kuaccnpukanusi 3eMeJIbHBIX YY4aCTKOB 10 INIOAOPOJHOCTH METOAOM KJIa-
cTepu3anum

Onucanue: KinacrepHblii aHaIM3 UCHOJIB3YETCS IJIS pa3/ielieHus] 0ObEKTOB Ha
rpynnsl (KJIacTepbl) HA OCHOBAaHUM CXOJCTBA XapaKTepUCTHK. [I[puMEeHUTENBHO K 3€-
MEJBHBIM Yy4YacTKaM, KJIacTepHU3alusl I03BOJSET CrPYIHIIAPOBAThH TEPPUTOPUMU IIO
CXO0XEMY YPOBHIO IUIOAOPOJIHOCTH, HCXOMS U3 XUMUYECKOIO COCTABA IOYBBI, PEIIbE-
(a MECTHOCTH U IPOUYNX KPUTEPHUEB.

3anayva: [lo 1aHHBIM XMMUYECKOTO aHAJIM3a MOYBbI, KApTOrpahUIEeCKUM Mate-
puanaM U CIIyTHUKOBBIM CHUMKaM IPOBECTH KJIACTEPHU3ALMIO 3€MEJIbHBIX YYaCTKOB
CEJIbCKOXO3SIICTBEHHOTO Ha3HaueHus. ONpeAeuTb ONTUMAIbHOE KOJMYECTBO TPYIIIT
YYaCTKOB M OLIEHUThb paziuuusi Mexay HuMu. [lo pesynbraTaM KiacTepu3aluu
chopMHpOBaTh PEKOMEHIAIMH 10 TU(DPepeHIIPOBAaHHOMY PUMEHEHHIO YI00peHU
1 00paboOTKe 3eMIIH.

Ob6Js1acTh MpuMeHeHUs1: 3eMIIEIENNE, PACTEHUEBOICTBO, MOHUTOPHHI COCTOS-
HUS TIOYB, pecypcocOeperaronme TEXHOJIOTHHU CeTbCKOI0 X03sIiCcTBA

Komnerennun: [1K-7 (BD-4).2, I1IK-7 (BD-4).3

Kputepun ouenkn: MakcumansHas onienka — 10 6amoB. UneansHoe perie-
HUE, BKJIIOYAIOIIEe ONTUMAIBHBIA KO, TIOJHYIO TIOKYMEHTAINIO U TIyOOKU aHau3,
orteanBaeTcs B 10 6amioB. 9 6amioB — 3a pelieHne, MPaKTUIECKH MOJTHOCTBIO COOT-
BETCTBYIOIIEE TPEOOBAHUSIM, C HECYIIECTBEHHBIMU He04YeTaMu B O(POPMIICHUH WU
aHanusze. 8 0aJNIOB — OCHOBHAs 1I€JIb JOCTUTHYTA, HO KOJ WJIM 3Talbl aHAIN3a Tpe-
OYyIOT MEJKOW A0pabOTKH; BO3MOXKHO MPUMEHEHHWE HEONTHUMAIIbHBIX MOJIXO0J0B. 7
OAJIJIOB — pEIICHHE COACPKUT 3HAUMTENIbHbIE OIMOKM B KOJI€ WJIM JIOTUKE aHalu3a,
OJIHAKO OOIIMIA 3aMbICEI U XOJ1 PEUICHUS MTPOCIEKUBAIOTCS. 6-5 6aioB — 3a paboTy
C HapyIIEHHON CTPYKTYpPOH, HEKOPPEKTHOM pean3alyeid KI04eBbIX QYHKIIUNA U He-
BBITOJIHEHUEM OCHOBHBIX LIE€JIEH 3a]1a4H.
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18.
19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

Hepeqeﬂb BOIIPOCOB, BLIHOCUMbIX HA IK3aM€H

[TonsiTne GoJbITNE TaHHBIC.
N cTounnkmn OONBIINX JAHHBIX B CEILCKOM XO3SIIICTBE.
B03MOXXHOCTH ¥ TPYTHOCTH HCTIOJIB30BaHMS OOJBINX JAHHBIX B CETLCKOM XO-
35IUCTBE.
dopMat OOJBIIUX TAHHBIX.
boneme nanueie u Python.
Metoasl 06pabOTKH OOJIBIINUX JAHHBIX.
OcHOBHBIE 3Tallbl aHAJIW3a OONBIINX JAHHBIX.
[TocTaHOBKA LIENN UCCIIEIOBAHMS.
COop naHHBIX.
[ToaroroBka u uccie0BaHUE TAHHBIX.
MoaenupoBaHue TaHHBIX.
Buszyanuzaius u otoOpa)keHue pe3yJibTaToB aHaan3a O0JbIINX JaHHbBIX.
DxocucreMa OOIbIINX TaHHBIX.
OcobenHocTu cOopa OONBIINX TAHHBIX.
Ounctka O0JBIINX JAHHBIX U MPea0OpadOTKAa.
HccnenoBanre TaHHBIX U MOATOTOBKA K MOCTPOEHUIO MOJICITICH.
BBegeHne B CTaTUCTUYECKUE AITOPUTMBI M METOJIbI aHaIN3a OOJIBIINX JaH-
HBIX.
[Ipenmy1ecTBa UCIOJIB30BAHUS CTATUCTUUECKUX METOOB.
Baxneiimme 6ubnunorexu Python st peanuszanuu cTaTHCTUUECKUX METO/IOB
aHanu3a OOJBIINX JTAHHBIX.
[Iporniecc MOCTPOEHUSI CTATUCTHYECKUX MOJENIEH U alrOPUTMOB.
Cnioco0bl 0TOOpaXkeHUsl pe3yJIbTaTOB aHaIN3a OOJIBIINX JTAHHBIX.
bubnuoreku Python mist aBToMaTH3aIuy U 0OTOOpakKeHUsl Pe3yIbTaTOB aHaIU3a
OOJIBIINX JTaHHBIX.
[lonsaTHe perpeccun.
Bunb! perpeccuii st aHanu3a 00JbIINX JaHHBIX.
[IpumMepbl TpUMEHEHUS PETPECCUM JIJIsl aHaIU3a OOJIBIINUX JAHHBIX.
ITocTpoenue Moesnen perpeccuu U OLIEHKa UX KauyecTBa.
[TonsiTne KnacTepusaum.
Buabl MeTOI0B KiTacTepHU3aLIUH.
[Tpumeps! mpuMEHEHUs KJIACTEPU3alliU B aHAN3€ OOJIBIINX TaHHBIX.
[TocTpoeHue Mozeneil KaacTepu3aluy 1 OlleHKa UX Ka4ecTBa.
KpuTtepun oneHKkH: Ha 5K3aMEHE CTYJCHT TOTOBUT OTBET Ha 2 BOMpoca u3 Ou-

jeta. MakcuMaibHO 3a OTBET 10 Ousety cTyaeHT nonydaet 100 6anos.

6.2.

Onucanne nokasareseil 1 KpuTepueB KOHTPOJISl yCIIEBA€MOCTH, ONMCAHUE
HIKAJ OlleHNBAHUA

O1ieHKa 3HAHUN TaK)Ke BEACTCS Ha OCHOBE PEHUTHUHTOBOM OIICHKH CTYJEHTA, KO-

Topasi (opMUpyeTCsl Kak cymma 0ajsioB 3a y4acTHE B YCTHOM OIPOCE Ha MpaKTUYe-
CKUX 3aHITHSX, 3aIUTa MPAKTUICCKUX PaOOT U 3ammTa Keic-3anad. CTyaeHT 1omyc-
KaeTCs K c/laue dK3aMeHa MpH JOCTHKEeHUU peiitunra 60%.

MaxkcumanbHast OlieHKa 3a ydactue B orpoce 10 6amios.
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9 6aJIoB - CTAaBUTCS NP HATMYUHU HE3HAYUTEIHHBIX HETOUHOCTEHW B OTBETE.

8 0aIoB - MpU HAJMYMU HErpyObIX OMIMOOK B OTBETE, KOTOPhIE HE MPHUBEIU K
JIO’KHBIM BBIBOJIAM M HEBEPHOMY MOHUMAHHIO CYyTH BOIIpOCA.

7 GamoB - cle’aHbl HEBEPHBIE BBIBOJBI MO MPUMEHSEMBIM METOAAM, IPH 3TOM
o011iee MOHNMaHUE MTPUMEHSIEMBIX METO/IOB HE HCKAXEHO.

6-5 OaiIoB - HapyIIeHa JOTHMKa B TOHUMaHUU PUMEHSEMBIX METOJIOB.

MakcumainbHas OLleHKa 32 3alUTy NpakTHueckoit padotsl 10 6aios.

9 0amioB - CTaBUTCS MPU HATUMYUM HE3HAYUTEIbHBIX HETOUHOCTEH MPH 3alUTE
paboThI.

8 0aIoB - P HAJIMYUU HErpyObIX OLIMOOK B MPaKTUYECKOM padoTe, KOTOphIe
HE IPUBEJIM K HEMPABWIBHBIM PE3YJIbTaTaM U HEBEPHOMY MTOHMMAHUIO CYTH 33/1a4U.

7 GayuioB - clieJaHbl HEBEPHBIE BBHIBOBI 10 MPUMEHSEMBIM METOJaM, MPU STOM
oO11ee MTOHUMaHUE MPUMEHSIEMBIX METOJIOB ISl PELICHUS 3a/1a4i HE UCKaXKEHO.

6-5 OaIoB - HAapyllIeHA JIOTUKA B TOHUMAHUU MPUMEHSEMBIX METOJOB JJIS BbI-
ITOJTHEHUS [TOCTABJICHHOW 3a1a4H.

MakcuMarnbHas OlleHKa 3a y4acThue B MO3roBoM mtypme 10 6amios

10 6anaoB - CTAaBUTCS 33 aKTUBHYIO F€HEPALIMI0 MHOYKECTBA PEJIEBAHTHBIX HUJIEH,
pa3BUTHE MbICIIEN KOMaHbl U YETKOE COOTBETCTBUE TEME.

9 GainoB - CTAaBUTCA NPH HAJIUYMHM HE3HAUUTEIBHBIX MOBTOPOB WA HEMOJIHON
TIIyOMHBI B HEKOTOPBIX MPE/I0KEHUSIX.

8 OaJJIOB - CTaBUTCS MPU HAIMYUU HECKOJIBKUX TOJIE3HBIX, HO HE CAMBIX OPUTH-
HAJIBHBIX WM MIOBEPXHOCTHBIX UJICH.

7 OajIoB - CTABUTCS, €CIU UACH ObUTM B OCHOBHOM OYEBHUIHBIMHU WIIM C HEBEP-
HBIMH aKI[EHTaMH, TIPH 3TOM o0IIiee TOHUMaHue opMarta MTypMa eCTh.

6-5 0aJuIoB - CTaBUTCS, €CJIM HApYIIEHa JIOTHKa Mpollecca: MaCCUBHOCTh, HEpelle-
BaHTHBIE UJICH, MUHUMAJIbHBIN BKIIA/I.

MakcuMaiibHas olieHKa 3a 3aluTy keic-3aaa4 10 6ayos.

9 0amioB - BBINOJIHEHBl MPAKTUYECKU BCE TPeOOBaHUS, HO MPUCYTCTBYIOT He-
OoJbIIME HEAOCTATKH B 0(OPMIIEHUHU KOJIa WU JOKYMEHTAlMH. JJonyIieHbl Hecylie-
CTBEHHbIE HETOYHOCTH B MPECTABICHUY JAHHBIX WK B BLIOOpE METO/1a aHAU3A.

8 0aioB - OCHOBHAA 1I€JIb JOCTUTHYTa, OJHAKO MMEIOTCS HEKOTOPhIE MEJKHE
OLIMOKM WJIM HEAOCTATOYHAs JeTanu3alus MpoMexyTouyHbIX maroB. Komx tpebyer
HEOOJIbIION T0pabOTKH, HE OKa3bIBAIOIIECH CYIIECTBEHHOTO BIUSHUS Ha KOHEYHBIN
pe3ynbTaT. BOo3MOXXHBI HEONTHMAIBHBIC TPUEMBI TPOTPAMMHUPOBAHUSI.

7 GayIoB - pelIeHUEe COJACPKUT 3HAYUTEIbHBIC OIMMOKH B KOJAE WM HEBEPHBIE
IIaru B METOAOJIOTUY aHanu3a. HecMoTps Ha Hanu4aue ommOOoK, OOLUi X0 paccyX-
JeHuil BepeH U noHsTeH. Hemocrarounoe BHUMaHUE yJielIeHO 00paboTKe MCKITIoYe-
HUUW ¥ TPAHUYHBIX CITy4acB.

6-5 0ayuIoB - HapyIIEHHE CTPYKTYpPHl MPOTpaMMbl, HETPABIIIbHAS peald3alus
KJIFOUEBBIX METONOB WM (DyHKIMI. Jloruka M3I0XKeHUs CTpajaeT 3aMETHBIMU TO-
rpemHocTsiMU. PaboTa BbINOIHEHA YaCTUYHO, MHOTHE ATalbl TPEOYIOT 3HAYUTEIbHON
nepepaboTku. OCHOBHBIE 11€JIM 3a/1a4U HE BBIMOJHEHBI B IOJHOM O00BbEME.

KonuuecTBo 0amioB ckiIaabIBAE€TCs CIEAYIONIUM 00pa3oM: 6 YCTHBIX BOIPOCOB *
10 (MakcuManbHOE KOJMYECTBO) OamuioB + 1 mo3roBor mrtypMm *10 (MakcumManbHOE
KOJIMYECTBO) + 7 3alUT MpakTH4Yeckux pador * 10 (MakcuMaabHOE KOJIMYECTBO)
OamnoB + 5 3amuT keic-3aaad = 190 6amioB (MaKCUMaIbHO BO3MOXKHOE KOJTUYECTBO
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HaOpaHHBIX 0amioB). B mporenTax (KommuecTBO HAOpaHHBIX OAJIIIOB / MaKCHMATLHO
BO3MOXKHas cymma Oamon) * 100.

YyacTrie B MHTEPAKTUBHBIX 3aHATHSX MOXKET OBITh 3a4TCHO aKTHBHBIM CTYJICH-
TaM KaK y4acTHe B ONPOCE MO TeMe, Ha KOTOPOM MPHUMEHSITUCh HHTEPAKTUBHBIC TEX-
HOJIOTHUH.

Ha sk3amMeHe CTyJI€HT MOXKET MOJYYHTh MaKCHUMaJIbHOE KOJMYECTBO OajlioB
paBuoe 100. Jlanee uToroBasi OIieHKa OMPEICIICTCs CIeAYomuM oopazoM. Ecim Te-
KYIIUA peUTHHT CTyJeHTa cocTaBiseT 190 6amioB, a Ha SK3aMeHEe CTYACHT MOIyYHI
100 6amioB («OTIMYHOY), TO UTOroBas omeHka 100 6amtoB + 190 6amioB («OTIMY-
HOY).

IIpoMesKyTOYHBIN KOHTPOJIb — DK3aMEH.

Tabnuna 7
HIkana
N JK3aMeH
ouneHUBaHus (cpexHuii 0aJ11)

> 246 OTnan4HO
218-246 Xoporio
175-217 Y 10BAETBOPUTETHHO

0-174 HeynosiersopurensHo

[10JI0KUTEIBHBIMU OLIEHKAMH, IIPU IOJYYEHUH KOTOPBIX JNUCUUIUIMHA 3aCUH-
THIBAETCS B KaYeCTBE NMPOUICHHOU, SIBJISIOTCA OLUEHKU «yIOBJIETBOPUTEIBHO», «XO-
POLIO» U «OTIIMYHO.

Ecnu nonyuena oyenxka «neyooenemeopumenvho) no OUCYuUnaIuHe, To Heoo-
XOAUMO, TIOCJIE KOHCYJIbTAIMU C MpenoAaBarenieM, B TeueHne 10 KaleHaapHbIX JHEH
CIEYIOIIETO CEMECTpa MOATOTOBUTH OTBETHI HA Psi BOMPOCOB, MPEAYCMOTPEHHBIX
porpaMMoit 00y4eHUsl, U TPEACTABUTH PE3YyJIbTAThl TUX OTBETOB MPEMO1aBaTENIO.

Kpurepuu oueHuBaHus pe3yJbTaTOB 00y4eHUSs
Tabnuna 8

Onenka Kpurtepun oneHuBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYyCHT, OCBOMBIINI 3HaHUS, yMe-

HUS1, KOMIIETEHIIMH U TEOPETHUECKUI MaTepuan 6e3 npoOesioB; BIIO-

HUBLINI Bce 3a/laHusl, IPeIyCMOTPEHHbIE yUeOHBIM IIJIAHOM Ha BBICO-

KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKU MPOPECCHOHATIBHO-

ro MPUMEHEHHsI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.

Komnerennuu, 3akpeniéHnble 3a JMCUUIUIMHON, CPOPMUPOBAHBI Ha

YPOBHE — BBICOKHH.

OLICHKY «XOPOILO0» 3aCIyKUBAET CTYIEHT, IPAKTHUECKU TIOJTHOCTHIO

Cpennuii ypOBEHb | OCBOMBIIMYI 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUIN MATEpH-
«» aJ1, ydeOHbIe 33/1aHUs HE OLIEHEHbl MAKCUMAaJIbHBIM YUCIIOM 0aJlioB, B

(xopor10) OCHOBHOM C(POPMHUPOBAIT MPAKTUIECCKUE HABBIKH.

Komnerenmuu, 3akpeniéHnble 3a JUCUUIUIMHON, CPOPMUPOBAHBI Ha

YPOBHE — XOPOIIHHA (CPETHMI).

OLICHKY «yAOBJIETBOPUTEJIbHO)» 3aCIy’KUBAET CTYJEHT, YACTUUHO C

[ToporoBsrii ypo- | mpoOGenamMu OCBOMBIIHK 3HAHUS, YMEHUS, KOMIIETCHIINA U TEOPETHYE-

BeHb «3» (y0OBIIe- | CKUIl MaTepua, MHOTHE ydeOHbIE 3aJaHuUs JINOO HE BHIMOIHUI, JTU00

TBOPUTEIIBHO) OHH OLIEHEHBI YUCIIOM 0aJIOB OJIM3KUM K MUHUMAIbHOMY, HEKOTOPBIE
NPaKTUYECKHE HaBBIKU HE C(HOPMUPOBAHBI.
Komnerennuu, 3akpeniaéHHble 3a JUCUUIUIMHON, CpOPMUPOBaHbI Ha

Bricokmii ypoBeHb
«5»
(oTHMYHO)
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YPOBHE — JOCTATOYHBIM.
MuHUMAaNBHBIN | OLEHKY «HEYAOBICTBOPUTEIIBHO» 3aCIIy’>KMBACT CTYICHT, HE OCBOMBIIUI
YPOBEHB «2» (He- | 3HaHUSA, YMEHHUs, KOMIETEHIIUH U TEOPETHUYECKU Marepuai, yuyeOHble
YZIOBJIETBOPH- 3aJJaHUs HE BBIIIOJIHUII, IPAKTUYECKUE HAaBBIKU HE C(HOPMUPOBAHBI.
TEJIbHO) Komnerennuu, 3akpeniéHuble 3a JUCUUIUIMHON, He COPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOe M HHPOPMANIMOHHOE O0ecnevyeHne TUCIUTIIUHbI

7.1 OcHoBHas1 JIMTEPATYypa
1. bonemue nannsie : YueobHoe nocodue / B. B. Jlemuues, /. B. beikos, A.

C. Hes3zopos, B. C. TokapeB. — Mocksa : Poccuiickuii Tocy1TapCTBEHHBIN arpapHbIii
yHuBepcuTeT, 2024. — 86 c¢. — ISBN 978-5-907933-16-3. — EDN URABREF.

2. Anroputmu3zanus U nporpaMMHpoBaHue : YueOHoe nocodue / B. B. [le-
muueB, Jl. B. beikos, [. 3. XpamoB [u ap.]. — Mocksa : Poccuiickuii Tocy1apCTBEH-
HBIN arpapHbelii yHuUBepcuteT, 2024. — 248 c. — ISBN 978-5-907933-15-6. — EDN
DMGLNI.

3. PaGueBckuii, A. H. CunTeTnyeckue naHHbIE U pa3BUTHE HEUpPOCETE-BhIX
TEXHOJIOTUH : yueOHuK Jis By30B / A. H. PabueBckuii. — Mocksa : M31a-TeiascTBO
FOpaiit, 2025. — 187 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-17716-9. —
Tekct : anextpoHHbIl // OOpa3zoBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568661 (mara obopamenus: 21.08.2025).

7.2 IonosiHUTEILHAS JIUTEPATYPa
1. AHanu3 JaHHbIX : yuyeOHuK st By30B/ B. C. MxutapsH [u np.] ; mox

penakuueit B. C. Mxurapsina. — Mocksa : U3narensctBo FOpaitt, 2025. — 490 ¢. —
(Beiciiee o6pazoBanue). — ISBN 978-5-534-00616-2. — Tekcr : 37€KTpOHHBIN //

OO6pazoBaTenbHas matgopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/511020 (mara ob6pamenus: 16.08.2025).
2. Mupxkun, b. I'. BBenenue B ananu3 AaHHBIX . y4eOHUK U MPAKTUKYM /

b. I'. Mupkuna. — Mocksa : U3gatensctBo HOpaiit, 2025. — 174 c¢. — (Bsiciee 06-
pazoBanue). — ISBN 978-5-9916-5009-0. — Texkct : anektpoHHbl // O6Gpa3oBa-
tenbHas 1uiatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/511121 (mata o6pa-
mienus: 16.08.2025).

3. BoponoB, M. B. Cucrtembl MCKyCCTBEHHOI'O HMHTEJUJIEKTA : YYECOHUK H
npakTUKyM A By3oB / M. B. Boponos, B. U. [Tumenos, 1. A. HebaeB. — Mocksa :
M3narenscTBo IOpaiit, 2025. — 256 c. — (Bricmee o6pazopanue). — ISBN 978-5-
534-14916-6. — Tekct : anextponnbii // OOpaszoBarenvHas miatdopma FOpaiT
[caiiT]. — URL: https://urait.ru/bcode/519916 (nata oOpamenus: 16.08.2025).
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7.3 CraTbu, ony0JIMKOBAHHBbIE B HAYYHBIX :KypHasaax 1 ypoBus besioro
CIIMCKA HAYYHBIX KypHaJ10B MuHoOpHayku Poccuun u cOOpHMKaX HAy4YHBIX padoT
KOH(pepeHUN YPOBHS A*
1. Bonifati, A., Voigt, H. Special issue on big graph data management and

processing. The VLDB Journal 31, 201-202 (2022). https://doi.org/10.1007/s00778-
022-00732-6

2. Liu, S., Yao, Y., Jia, J. et al. Rethinking machine unlearning for large

language models. Nat Mach Intell 7, 181-194 (2025). https://doi.org/10.1038/s42256-
025-00985-0

3. Mitra, R., McGough, S.F., Chakraborti, T. et al. Learning from data with

structured missingness. Nat Mach Intell 5, 13-23 (2023).
https://doi.org/10.1038/s42256-022-00596-z

4. Mittal, S., Thakral, K., Singh, R. et al. On responsible machine learning

datasets emphasizing fairness, privacy and regulatory norms with examples in
biometrics and healthcare. Nat Mach Intell 6, 936-949 (2024).
https://doi.org/10.1038/s42256-024-00874-y

8. [lepeuennb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHHSI JUCHMILTHHBI
1. Odbummanereiii caiit Python. URL: https://www.python.org/ (OTKpBITBIH 10-

CTYII)

2. OpunmanbHbId CAalT AUCTPUOYTHBA SI3BIKOB porpammupoBanus Python u R

Anaconda. URL: https://www.anaconda.com/ (OTKpBITBI/ AOCTYM)

3. Odbunmansuseiii cadlt Poccrata. URL: https://rosstat.gov.ru/ (OTKpBITBIN J10-

CTYII).
9. IlepeyeHb NporpaMMHOro odecredyeHust U HHGPOPMAITMOHHBIX
CIIPABOYHLIX CHCTEM
Tabnuma 9
IlepeyeHb NpOrpaMMHOro odecneyeHus
Ne HaHMeHOBaHHeU HaumenoBanue Tun Ton
pa3zeia yuyeoHou ABTOp pa3pa-
n/m NpOorpaMMbl NporpaMmbl
AUCHMIIHHBI 00TKH

Tema 1 «IlonsTue,
OCHOBHbIE PacueTHast/cuctema

| |xapaxrepuctnin n Excel/ ynpaenenns naxe- | Microsoft/Anaconda |, 007/2012
UCTOYHUKH 00X | Word/Anaconda | TaMH U AMCTpUOY- Inc.
TAHHBIX B CEITHCKOM TUB
XO35HCTBE»
Tema 2 Pacuernas/cucrema

) «IInanupoBanue Excel/ ynpasieHus nake- | Microsoft/Anaconda 2007/2012
mpolecca aHajau3a Word/Anaconda | TamM# B TUCTPUOY- Inc.
OOJIBIINX JTAHHBIX)» TUB
Tema 3 «Coop, Pacuernas/cucrema

3 O"MCTKa 1 Excel/ ynpasieHus nake- | Microsoft/Anaconda 2007/2012
UCCIIeIOBAHNE Word/Anaconda | TamMu u 1ucTpuly- Inc.
JTAHHBIX) THUB
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https://doi.org/10.1007/s00778-022-00732-6
https://doi.org/10.1007/s00778-022-00732-6
https://doi.org/10.1038/s42256-022-00596-z
https://doi.org/10.1038/s42256-024-00874-y
https://rosstat.gov.ru/

Tema 4 «Ananus

OOJBIINX JAHHBIX Excel/
CTaTUCTUYCCKUMHU Word/Anaconda
METOIAMI»

Pacuernas/cucrema
ynpasieHus nake- | Microsoft/Anaconda
TaMU U TUCTpUOy- Inc.

TUB

2007/2012

10. Onucanue MaTepuaJIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM 1151
OCyIIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

Tabmuma 10

Caenennsi 00 00ecie4eHHOCTH CHIEHUATH3UPOBAHHBIMYI Ay AUTOPHUSAMH,
Ka0MHeTamu, JJabopaTopusimmu

HaunmenoBanue cnenmuajJbHbBIX IOMe-
IIeHNI ¥ MoMeIleHuH 1JI CaMOoCTOos-
TeJbHOM padoThl (N2 yueOHOro KopIry-
ca, Ne ayniuTopuu)

OCHAIIIEHHOCTD CHENHUAJLHBIX IOMEIEeHHI 1 I10-
MeleHNH ISl CAMOCTOSITEIbHOM PadoThI

1

2

yueonas ayoumopus 0Jisi NPO8eOeHUsl 3d-
HAMUL TeKYUOHHO20 MUnd, y4eoHas
ayoumopusi 015 nNPOBeOdeHUst 3aHAMULL
CEMUHAPCKO20 MUna, y4eonas ayoumo-
pus 0151 nPOBeOeHUsl KYPCOBO2O NPOEK-
MUPOBanusl (8bINOJIHEHUS KYPCOBbIX Pa-
b6om), yuebnas ayoumopusi 0Jist 2pynno-
8bIX U UHOUBUOYATILHBIX KOHCYIbMAYUI,
yueonas ayoumopus OJisi meKyuje2o
KOHMPOJISL U NPOMENCYMOUHOU amme-
cmayuu (21 yuebHwiti kopnyc, 102 ayo.)

1. Komnetorep — 29 wir.;

2. Crenp «Ceprees Cepreii Crenanosud 1910-1999»
(MuB.Ne591013/25) — 1 mwit.;

3. Oruerymurens nopomkoBsiid (MuB. Ne559527) — 1
IIT.;

4. TloaBecHoe kperuieHue kK oruerymutento (MuB. Ne
559528) — 1 mwt.;

5. XKamro3u (MuB. Ne1107-221225, UuB. Nel1107-
221225) — 2mr.;

6. Cryn—29 mr.;

7. CTos KOMIIBIOTEPHBIN — 28 MIT.;

8. Cron nns npenonaasarens — | wr.;

9. Hocka mapkepHas (MuB. Ne 558762/5) — 1 mt.;

10.  TpubOyHa HamosbHas (6e3 uHB. Ne) — 1 .

yueonas ayoumopus 0Jisi NPO8eOeHUsl 3d-
HAMUL CEMUHAPCKO20 MUNa, y4eonas
ayoumopust 015 NPo8eOdeHUsl KyPCOBO2O
NPOEKMUpPOBAHUsL (6bINOTHEHUSL KYPCO-
86X pabom), yuebHas ayoumopusi 0Jis
2PYNNOBbIX U UHOUBUOYAILHBIX KOHCYTb-
mayuti, yyeoHas ayoumopus 01s mexy-
We20 KOHMPOAA U NPOMENCYMOUHOU
ammecmayuu, nomeweHue OJis Camo-
cmosamenvHou pabomul (2u yueOHbll
kopnyc, 106 ayo.)

1. Pabouas cranmms FORSITE THI5S16G512G, Poc-
cuiickas @enepauns A4Tech Fstyler F1512 — 16 mt.;

2. Cron Habopusiii (MuB. Ne410136000010828) — 1
IIT.

3. Cton kommnbroTepHsbiid (MuB. Ne 410136000010813-
410136000010827) — 15 mr.;

4. Ctyn (UuB. Ne 410136000010829-
410136000010853) — 25 mit.;

5. NnrepaktuBHas nanens (Mus. Ne 410124000603715)
— 1 mr.

yuebHasn ayoumopus 0Jisi NPOBeOeHUsL 3a-
HAMUL CEMUHAPCKO20 MUna, y4eonas
ayoumopusi 07151 NPOBeOdeHUsl KYPCOBO2O
NPOEeKMuUpoB8anuUst (6bINOJIHEHUS KYPCO-
8b1X pabom), yueoHas ayoumopusi 0s
2PYNNOBBIX U UHOUBUOYAILHBIX KOHCYIb-
mayuil, y4eoHas ayoumopus 01 mexy-
weeo KOHMpOs U NPOMENCYMOUHOU
ammecmayuu, nomeweHue sl Camo-
cmosimenvHou pabomol (2ul yueOHblll
kopnyc, 302 ayo.)

. Komnerotep — 16 mr.

. TeneBusop — 1 mr.

. Cron nns mpenogaBarens —1 mr.

. Cros KoMnbrOTEpHBIA —16 mIT.

. Ctyn oducHslii — 17 .

. Kommnbrotep: PRO-3159209 Intel Core 15-10400
2900MTI 11, Intel B460, 161'6 DDR4, Intel UHD
Graphics 630 (Bctpoennas), SSD 24016, S00BT,
Mini-Tower — 1 .

7. Kongummonep HAIER HSU -24HPLO03/R3 (MuB. Ne

210134000062198) — 1 wT.
8. Bemrasika manonpHas (MuB.Nel1107-333144,

AN N AW —

25




NuB.Ne1107-333144) — 2 mir.

yueonas ayoumopus 0Jisi NPOBeOeHUsl 3d-
HAMUL IEKYUOHHO20 MUNA, Y4eOHas.
ayoumopusi 0151 NPOBeOeHUsl 3aHAMULL
CeMUHapcKo20 mund, y4yeonas ayoumo-
pust 0151 NPOBEOEHUsL KYPCOBO2O NPOEK-
MUpPoBanus (8bINOJIHEHUS KYPCOBbIX Pa-
bom), yuebnas ayoumopus 0Jist 2pynno-
8bIX U UHOUBUOYATILHBIX KOHCYIbMAYUI,
yueonas ayoumopus OJisi meKyuje2o
KOHMPOJISL U NPOMENCYMOUHOU amme-
cmayuu, nomewerue 0Jisk CAMOCHOosi-
menbHoU pabomul (2t yueOHblll KOPNyc,
303 ayo.)

Tpubyna nanonpHas (MaB.Ne 599206) — 1 mit.;
Kamrozu (MEB.Ne591110) — 1 it

Hocka mapkerunroBas (MuB.Ne 35643/4) — 1 mit.;
Cron — 15 mr.;

Ckameiika — 14 mr.;

Cron spro — 1 mr.;

Cryn — 16 mir.

NNk~

yueonas ayoumopus 0Jisi NPO8eOeHUsl 3d-
HAMUL TeKYUOHHO20 MUnNa, y4eoHas
ayoumopusi 015 NPOBeOeHUsl 3aHAMULL
CEMUHAPCKO20 MUNa, y4eonas ayoumo-
pusl 0151 npo8eOdeHUsl KYPCOBO20 NPOEK-
MUPoBanusl (8bINOIHEHUS KYPCOBbIX PA-
b6om), yuebnas ayoumopusi 0Jis 2pynno-
8bIX U UHOUBUOYATILHBIX KOHCYIbMAYUL,
yueonas ayoumopus OJisi meKyuje2o
KOHMPOJISL U NPOMENCYMOUHOU amme-
cmayuu (11 yuebHwiti kopnyc, 212 ayo.)

KonmuecTBo pabounx mect: 24

Bcerpoennsie cereBbie anantepsl (Intel 1219-V nnn
Realtek RTL8111H), untepdeiic RJ-45, ckopoctb
10/100/1000 M6wut/c. Touku goctyna: Ubiquiti UniFi
AP AC Pro, cranmapter IEEE 802.11a/b/g/n/ac,
gacToThl 2.4 I'T'1y (450 M6ut/c) u 5 I'Tx (1300
Mowurt/c), nognepxxkka MU-MIMO, nutanue PoE.
CrpyktypHoe nonpazaenenue: Kadenpa [udbponas
kademnpa

yueonas ayoumopus 0Jisi NPO8eOeHUsl 3d-
HAMUI TeKYUOHHO20 Muna, y4eonas
ayoumopust 0151 NPO8eOeHUs 3aHAMULL
CEMUHAPCKO20 muna, y4eonas ayoumo-
pusi 07151 NPOBEOeHUs: KYPCOBO2O NPOEK-
MUpo8anusl (6bINOIHEHUS KYPCOBbIX Pa-
bom), yuebnas ayoumopust 01 2pynno-
8bIX U UHOUBUOYANLHBIX KOHCYIbMAYUI,
yuebHasn ayoumopus 0Jisi meKyue2o
KOHMPOS U NPOMENCYMOUHOU amme-
cmayuu (11 yueounwiii kopnyc, 214 ayo.)

KonnuecTtBo pabounx mect: 24

Bcerpoennsie cereBbie anantepsl (Intel 1219-V nnu
Realtek RTL8111H), unrepdeiic RJ-45, ckopoctsb
10/100/1000 Mo6ut/c. Touku goctyna: Ubiquitt UniFi
AP AC Pro, crannaptsl IEEE 802.11a/b/g/n/ac,
yacTtoThl 2.4 I'T'1y (450 M6ut/c) u 5 I'T (1300
Mout/c), nognepxxkka MU-MIMO, nutanue PoE.
CrpyktypHoe nonpaszaenenue: Kapenpa [udposas
Kadenpa

Llenmpanvhas nayunas oubiuomexa
umenu
H.U. JKenesnosa

YuranpHble 3a16l OUOINOTEKU

Cmyoenueckoe oowexcumue

KomuaTa 1t caMOIIoArOTOBKH

11.MeToanueckne peKOMEHAAUM CTYIEHTAM 110 OCBOEHUIO JUCUUIJINHbBI

[Ipuctymast Kk W3y4eHHIO NUCHMIUIMHBI « TexHoioruu 00pabOTKH OOJBITUX
naHHbIX B AITK», CTyIeHTBI JOJDKHBI 03HAKOMHUTBHCS ¢ YUEOHOM mporpaMMoi, ydeo-
HOM, HAYYHON W METOAMYECKOW JHTEepaTypoi, nMeromieicss B Oubnmoreke PI'AY-
MCXA um. K.A. TumupsizeBa, moy4uTh B OMOINOTEKE PEKOMEH/IOBAaHHbBIE YICOHU-
KM 1 Yy4eOHO-METOAUYICCKHE ITOCOOMS, 3aBECTH HOBYIO T€TPab JJis pabOTHI ¢ IEPBO-
WMCTOYHUKAMHU.

B xoze 3aHsATH BecTU KOHCIEKTUPOBaHHE yueOHOro marepuana. Odpamarh
BHUMAaHHE Ha KaTeropuu, (HOpMYJUPOBKH, PACKPBIBAIOLIUE COJAEPKAHUE TEX HIIU
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WHBIX SBJICHUI U MPOILIECCOB, HAYYHBIE BHIBOJbI U MPAKTUYECKHE PEKOMEHAAINU. 3a-
JIaBaTh MPENOJABATEIII0 YTOUHSIONIME BOMPOCH C LEIBI0 YSICHEHUS T€OPETUYECKHUX
MOJIOKEHUM, PA3PEIICHUS CIIOPHBIX CUTYaIUH.

B xozne moAroTOBKH K MPAKTHUYECKUM 3aHATHUSIM M3YYUTh OCHOBHYIO JIUTEpA-
TYpY, O3HAKOMUTHCS C JIOMOJHUTEIBHOM JINTEPATYPOU B COOTBETCTBUU C IMOCTABIICH-
HO 3amaueit. [Ipu 3TOM ydecTh peKOMEHJALMH MTPENOIaBaTelisi U TpeOOBaHUs y4eo-
HOU porpammbl. Heo6xoaumo nopabaTbiBaTh CBOM KOHCIIEKT, Jiejasi B HEM COOTBET-
CTBYIOILIME 3allUCU W3 JINTEPATYPbl, PEKOMEHIOBAHHOW MPENOAABATEIEM M MpENy-
CMOTPEHHOM yueOHOH MTPOTrpaMMO.

[Ipu moaroroBke K SK3aMEHy (B KOHIIE CEMECTpa) MOBTOPSTH MPONACHHBIN
MaTepuan B CTPOTOM COOTBETCTBUU C ydeOHOH mporpammoil. Mcmonab3oBath KOH-
CIEKTHI U JINTEPATYPy, PEKOMEHOBaHHYIO TpernoaaBaTeneM. O0patuth 0co00e BHU-
MaHHE Ha TEMbI YYEOHBIX 3aHATUMN, TPOMYIICHHBIX CTYJIEHTOM IO PA3HBIM MTPUYUHAM.
IIpu HEOOXOAUMOCTH OOPATUTHCSA 3a KOHCYJIbTAIlUEH U METOJMYECKOM MOMOIIBIO K
IIPENOAABATEIIO.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH
CryneHT, npoIyCTUBILNN 3aHATHS 00s3aH CAMOCTOSITENIbHO MOJATOTOBUTHCS K
TEME YCTHOTO OIPOCa, KOTOPHIE COCTOSUINCH HA MPAKTUYECKOM 3aHATHMU. B pamkax
4acoOB KOHCYJIbTAllMM CTYJIEHT MOKET OTBETUTH Ha BOIPOCHI IPOMYIIEHHOTO YCTHOTO
oInpoca, KOTOpbI€ ObUTN MPOIYIICHBI.

12.MeToanuyeckue peKOMEeHAALMU NPEenoaBaTe/siM 110 OpraHu3auum
00y4eHHMS 110 JTUCHHUILIUHE

Kypc «Texnonmoruu o0pabotku 6onbmux gaHueix B AIIK» momkeH naBath He
abcTpakTHO-(hOpMasbHbIE, a IPUKIIAIHbIC 3HaHUS. J{aHHAas 11eJIb MOXKET ObITh peau-
30BaHA TOJILKO MpHU YCIOBUU COOJIOJIEHUS B Yy4EOHBIX IJIaHAX MPEEMCTBEHHOCTHU
y4eOHBIX AUCHUIUIMH. ba3oBbie 3HaHuMs s u3ydeHus: «TexHosoruu oOpabOTKU
oonpbinx naHHbiXx B AITK» garor Takue qucuMIUIMHBL, Kak «MaremaTtuueckasi CTaTH-
CcTUKa», «IHXXUHUPUHT TaHHBIX», «CTatucTukay. OCBOEHHE OCHOBHBIX TEM JAHHOU
JVCHUIUIMHBI TIO3BOJIMUT CTyACHTaM C(OpMUpOBATH MPEACTABICHHUE O TAKOM CJIOXK-
HOM TIpeIMETE Kak OOJIbIIINE TaHHbBIC, TOHIThH BCIO MIMPUHY HAYKU U MOJTYYUTh HEOO-
XOJIMMBIE 3HAHUS JIJISl TOCJEAYIONMEro MpodecCHOHaILHOTO Pa3BUTHS B ATOW 00Jja-
CTH.

CTyeHT MOXET MOJATOTOBUTH JOKJIAJ] MO TE€ME, MPEACTABIAIONIEH €ro Hay4-
HBII UHTEpEC, MPEJICTaBUTh PE3YJIbTAThl B BUJIE Mpe3eHTalUN. B ciyyae Hajexanie-
ro Ka4eCcTBa, ero paboTa MOKeT ObITh 3aciyllIaHa Ha HAYYHOM KPYXKKe Kadenpsl wmim
Ha CTyJC€HUYeCKoW Hay4dHoU KoHbepeHImu. [lo pemenuto xadenpsi, cTyAeHTHI, 3a-
HSBIIIME MPU30BbIE MECTAa HAa HAYUYHBIX CTYJEHUYECKUX KOH(EpPEHIUSIX, MOTYT OCBO-
00X IaThCsl OT CIAYM 3a4eTa 10 ATOW JUCHUILIIUHE.

[IpenogaBarenb JOJDKEH YKa3blBaTb, B KAKOW IOCIEAOBATEIBHOCTU CIIEIYET
u3y4yaThb Marepuas JUCLIMIUIMHBI, o0pallath BHUMaHWE Ha OCOOCHHOCTU H3Yy4YEHUS
OTJIEJIBHBIX TEM M Pa3/esioB, IOMOraTh OTOMpaTh HanboJiee BaXKHbIE U HEOOXOIUMbIE
CBEJICHUS U3 YUEOHBIX MOCOOUH, a TaKKe JaBaTh OOBICHEHUS BOIIPOCAM IPOrPaMMBbI
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Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpyAHeHUs. [Ipy 3TOM mpenoiaBarento HeOoO-
XOJIMMO YUYUTHIBATH CIICIYIOIINE MOMEHTHI:

1. He cienyer neperpyarb CTyA€HTOB TBOPUYECKUMHU 3aTAHUSMU.

2. YepenoBaTh TBOPUECKYIO paOOTY Ha 3aHATUSIX C 33J]JaHUSIMU BO BHEAY IUTOPHOE
BpeMs.

3. JlaBaTh CTyJeHTaM YE€TKUUA HHCTPYKTAX IO BBIIIOJIHEHUIO CAMOCTOSITEIbHBIX
3a/IaHUi: 11eJ1b 3aJlaHMsl; YCIIOBUS BBINOJIHEHUS; 00bEeM; CPOKU; TPEOOBaHUS K
0(OpPMIICHHUIO.

4. OcylecTBIATh TEKYIIUH yUeT U KOHTPOJb 32 CAMOCTOSITEIbHON PaboOTOM.

. JaBatb oreHKy ¥ 00001IaTh YPOBEHb YCBOCHHUS HABBIKOB CAMOCTOSITEIILHOMH,
TBOPUYECKOU pabOTHI.
IIporpammy paspadoraJn:

)

JemuueB B.B., kaHauaaT 5JKOHOMUYECKUX HAYK, JOLECHT

Gr({)l I/ICI:.,)
Hes3zopos A.C., crapuiuii npenogaBaTelib

(fjoxTHCD)

Beromkun A.YO., accucTeHT

%I{HI/ICFB
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PELHEH3UA
Ha padouyro nporpamMmy aucuuiuinabl b1.B.13 «TexHosiornu o0padoTku 00J1bIINX JAHHBIX B
AIIK» OITIOII BO no nanpasJenuio 09.03.03 Ilpuxnagnas nHpopMaTHKA, HANIPABJIECHHOCTD
CucreMbl HCKYCCTBEHHOI0 HHTE/LUIEKTA (KBAJTH(PUKALMS BBINTYCKHUKA — 0aKaJiaBp)

[Ipynxum Anexcangapom CepreeBuueM, AOLEHTOM KadeApbl BhICIICH MaTEeMaTHKH, KaHIH-
JIaTOM TEAAarorHUecKuX HaykK (Zajnee 1Mo TeKCTy PELeH3EHT), MPOBEACHO PELeH3upOBaHue padouei
nporpamMmbl AUCHUIUIHHBL « TexHosoruu o0padotku OGonbmux gaHHbIX B AITK» OITOII BO mo
HarnpasieHuto 09.03.03 IlpuknagHas wHDOpMaTHKa, HaNpaBiIeHHOCTh CHCTEMBl UCKYCCTBEHHOTO
uHTeIeKTa (OakanaBpuar) pazpadborannoit B ®I'6OY BO «Poccuiickuii rocyaapcTBEHHBIN arpap-
Hbelii yHUBepcuTeT — MCXA umenn K.A. TumupsizeBa», Ha kadeape CTAaTUCTUKA M KUOCPHETUKHU
(pazpabotunku — [lemuueB Bagum BragumupoBud, JONEHT, KaHAWAAT SKOHOMHYECKHX HAYK,
Hes3opoB Anekcannp CepreeBudy, cTapuinii npemnojaBareib Kapeapbl CTATUCTUKA U KUOEPHETUKH,
Beromkun Aprem KOpreBud, accucTeHT Kadeapsl CTATUCTHKH U KHOSPHETUKH).

PaccmoTpeB npencTaBieHHbIE HAa PELEH3UPOBAHME MaTepHallbl, PELEH3EHT IpPHILET K Clie-
JYIOITUM BBIBOJAM:

1. IlpeapsaBriennas pabouas mporpamMma AUCHUILIMHBI « TexHomoruu oOpaboTKH OONBLINX
nanHbix B AIIK» (manmee mo Ttekcry Ilporpamma) coorBercrByer Tpeboanusim ®PI'OC BO mo
HarnpasieHuto 09.03.03 IpuknagHas nHGpopMaTHKa KOMIIETCHTHOCTHO-POJICBBIM MOJICIISIM B cepe
HCKYCCTBEHHOI'0 MHTeJIekTa. [Iporpamma codeporcum Bce OCHOBHBIE pasJienbl, coomeemcmeyem
TpeOOBaHUSM K HOPMATUBHO-METOINYECKUM JTOKYMEHTaM.

2. IlpencraBnennas B [IporpamMmme akmyanbhocms yieOHOW TUCHMIUIMHBI B paMKax peau-
3anuu OIIOIT BO He momyiexXUT COMHEHHIO — IUCIUIUIMHA OTHOCUTCS KO YacTH AUCIMILIUH, (Hop-
MHUpPYEMBIX YYaCTHHUKaMU 00pa3oBaTeabHbIX oTHOLIEHUH — b1.B.

3. IlpencraBnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUIM
®I'OC BO nanpasnenus 09.03.03 IpuxiagHas nHbpopMaTuKa 1 KOMIETEHTHOCTHO-POJIEBBIMU MO-
JIeNsIMU B c(hepe UCKYCCTBEHHOT'O MHTEJIEKTa.

4. B cooTBeTCTBUU € y4€OHBIM IUIAHOM U KOMIIETEHTHOCTHO-POJIEBBIMHU MOJIENSIMU B chepe
UCKyCCTBEeHHOTO MHTesekTa [Iporpammoii 3a aucuuminHoi «TexHomoruum oO0paGoOTKH OONBIINX
nauubix B AIIK» 3akperuiensl 3 mpogeccuoHaibHble KoMneTeHuu (4 mHauKaTopa). Jucuu-
wnHa «TexHonoruu oO6pabotku Gonpmux AaHHbIX B AITIK» u mpeacraBnennas [Iporpamma cno-
cobHa peanu306ams UX B OOBSIBICHHBIX TPEOOBAHUSX.

5. Pesynomamul o0yuenus, npencTaBieHHble B [IporpamMme B KaTeropusx 3HaTh, YMETh,
BJIAJIETh coomeemcmeyiom crennduke u coAepKaHUI0 TUCIUILUIUHBL U 0eMOHCHMPUPYION 803MOHC-
HOCMb TIOJTYYEHHUS 3asIBJIEHHBIX PE3yIbTaTOB.

6. OOmass TpyAo€MKOCTh AUCHUIUIMHBI « TexHomoruu oOpaOOTKM OONBIIUX JTaHHBIX B
ATIIK» cocraBnser 5,0 3auétHbix eaunami (180 gacoB).

7. WudopMmaius o B3aMMOCBS3H W3y4aeMbIX AUCLMILIMH U BOIPOCAM HUCKIIIOUEHUS JTyOiu-
POBaHMsI B COAEPKAHUU IUCLUIUIMH coomeemcmeyem NeUCcTBUTENbHOCTH. Jncnunimnaa « TexHnouno-
run 006paboTku Oonbimux AaHHbIX B AIIK» B3aumocsssana ¢ ngpyrumu guciuminiamu OITOIT BO
U YuebHoro miaHa no Hampasinenuto 09.03.03 Ipuxnaouas ungpopmamuxa u BOZMOXKHOCTb 1yOIH-
POBaHMUS B CO/IEP)KAHUU OTCYTCTBYET.

8. IlpencraBnennas IIporpamma mpenmnonaraeT MCIOJb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJOTHH, HCIOJb3yEeMble TP peaiu3allii pa3InYHbIX BUJIOB yueOHOU paboThl. Dop-
MBI 00pa30BaTeNbHBIX TEXHOJIOTUI coomeemcmayom crieliupuKe TUCIUIIIHHBI.

9. Ilporpamma nucuurinsasl «Texnonorun oOpabotku Oonbiinx naHHbix B AIIK» mpen-
noJiaraeT mpoBeJIcHUE 3aHATHI B MHTEPAKTUBHOM (hopme.

10. Bungel, comepkanre U TPyIOEMKOCTh CaMOCTOSTEILHON PaObOTHI CTYICHTOB, MPEICTAB-
nennble B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHMKOB, COJEpXa-
mumcst Bo @I'OC BO nanpasnenust 09.03.03 [puknagnas nadopmaTuka.

11. IlpeacraBiennsie u onucanHble B [Iporpamme popmbl mexyuyeri onieHkr 3HaHUH (YyCT-
HBII OMPOC, KOJJIOKBUYM), coomeemcmayiom cieliupuKe TUCIUIUIUHBI U TPeOOBAHUSM K BBIMYCK-
HUKaM.
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dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYIEHTOB, NpeaycMorpeHHas IIporpammoi,
ocyuiectBisiercss B popme 3k3ameHa u KII tpetbem cemectpe, 4To coomeemcmeyem CTaTyCcy AMC-
UIUTUHBL, (OPMUPYEMOI ydacTHUKaMH o0pa3oBaTenbHbIX oTHOmEeHHH — b1.B ®I'OC BO nampas-
nenus 09.03.03.Ipuknagnas nHGOpMaTHKA.

12. ®opMebI olLIeHKH 3HAHUH, TipeacTaBieHHbIe B [IporpamMmme, coomgemcmeyrom cnienupuke
JUCIUILIMHBL U TPEOOBAHUSIM K BBIITYCKHHUKAM.

13.  YueOGHO-MeTOnMYECKOE oOecreyeHne MUCUUIUTMHBI IPEACTaBICHO: OCHOBHOM JIMTe-
patypoit — 3 ucrounuka (6a30Bbiec YUCOHHKH), TOMOJHUTEILHON JIUTEPATypOli — 3 HAMMEHOBAHU,
HuTepHeT-pecypchbl — 3 UCTOYHHMKA, CTAaThH, OMYOJIMKOBAHHbIE B HAYYHBIX JKypHanax 1 ypoBHs be-
JIOTO CIIMCKA HAay4YHBIX )KypHanoB MuHoOpHayku Poccun u cOOpHHKAax HAy4dHBIX paboOT KOH(epeH-
ui ypoBHs A* - 4 uctounuka u coomsemcmeyem tpedoBanusmM ®I'OC BO namnpasnenus 09.03.03
Ilpuxnaonas unHgopmamuxa U KOMIETEHTHOCTHO-POJIEBBIMUA MOJIEISIMHA B Chepe UCKYCCTBEHHOTO
MHTEJUIEKTA.

14. MaTtepuanbHO-TEXHHUECKOE O0O0CCIeUYeHUEe TUCIUIUIMHBI COOTBETCTBYET CIElU(pUKe
muctuminibl « Texnonorun o0padboTku 60mbimux naHHBIX B AIIK» 1 o6ecrieunBaeT Ucmnonb30BaHUE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOIOB O0YUCHHUS.

15. Meroguueckue peKOMEHAAIMU  CTyAEHTaM M  METOAMYECKHE PEKOMEHAALNHU
IPENoJIaBaTesIM TI0 OpraHU3alMi OO0YYEeHHUS MO JUCHUIUIMHE AAIOT MPEICTAaBICHHE O Crenu(puKe
o0OydeHus no nucruruiniae « TexHnoaoruu o6padotku Oonbmux qaHHbIX B ATTKY.

OBLIUE BBIBOJbI

Ha ocHoBaHuM POBEIEHHOTO PELIEH3UPOBAHUS MOKHO CENIATh 3aKJIFOUEHUE, YTO XapaKTep,
CTPYKTYypa U cojiepkaHue paboueil mporpaMMbl TUCHUILTHHBI « TexHomoruu o0paboTKu OOIBIINX
nanHbix B AITK» OIIOII BO no nanpasnenuto 09.03.03 Ilpuxnagnas uHpopmaTiKa, HanpaBieH-
HOCTh «CHCTEMBI HCKYCCTBEHHOTO MHTEJIEKTa» (KBalIM(HMKAIMs BBITYCKHUKA — OaKauasp), paspa-
OoranHas JlemuueBbiM Bagumom BriagumupoBudem, TOIEHTOM, KaHAHAATOM SKOHOMHUYECKHX
Hayk, HeB3opoBbiM Anekcanapom CepreeBudeM, cTaplIiM IpenojaBareiaeM Kadeapbl CTaTUCTUKU
u kubepHeTuku, BeromkuusiMm AptemoM FOpbeBuueM, acCUCTEHTOM Kageapbl CTATUCTUKH M KH-
6epHeTuku cooTBeTcTBYET TpeboBaHUsIM PI'OC BO, KOMIETEeHTHOCTHO-POJIEBBIX MOIENIEH B cdepe
HCKYCCTBEHHOI'O MHTEJJIEKTA, COBPEMEHHBIM TPEOOBAaHUSAM SKOHOMMKH, PhIHKA TPYJAa U MO3BOJIUT
npu e€ peaan3aly yCrenHo 00ecneunTs GOpMUPOBAHNE 3asBICHHBIX KOMIETEHIIUH.

Penensent: Ilpynkuit A.C., nouent kadenpsl Beicuieir matematuku ®I'BOY BO «Poccuiickuit
rocyaapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA nmenun K.A. TumupsseBa», kaH-
JUAAT NEeAArornyeckux HayK

_~~ (moxmmce)
y

b

«26» aBrycra 2025 r.

30



