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AHHOTALMA
padoyell mporpaMmMbl Y4eOHOM JUCHHUILINHBI
b1.0.04 «MeToabl U TEXHOJOTMH HCKYCCTBEHHOT0 HHTE/LUIEKTA B podeccuo-
HAJILHOM JeSITeJIbHOCTI VIS MOATOTOBKHM MATHCTPOB 10 HANIPABJICHHUIO
36.04.02 «300TexHus»» HaANPaBJeHHOCTH (MPopuni0): «KoHEeBOACTBO U KOHHBIH
CrnopT», «TeXHOJOruu TOYHOI0 ;KUBOTHOBOACTBAY, «IITHHEBOACTBOY, «IIpH-
KJIAIHAS1 HYTPUIMOJIOTHA U TEXHOJIOTHSI KOPMOBY», «I'eHeTHYecKHe METOAbI U
OMonH(pOPMATHKA B IJIEMEHHOM KMBOTHOBOACTBE», «PbI00BOACTBO»

eab ocBOeHNS TUCHUILTUHBI: POpMUpOBaHUE Yy 00yUaAIONTUXCS 3HAHUN B 00-
nactu uckyccrseHHoro untemiekra (MW) u cucrem; dbopmupoBanre MpakTUYECKUX
HaBBIKOB MOJYYCHHS U (popManu3anuu 3HaHUM, a TAK)KE HABBIKOB MPUMEHEHUS METO-
0B U TexHosiorui N st MoaennpoBaHus CIOKHBIX MPOLIECCOB JJIsI HAIPABJICHUS
36.04.02 «300TexXHUN.

MecTo AMCHUIIMHBI B Y4eOHOM IUIaHe: UCITUIIIMHA BKIIOYEHA B 4aCTh y4eO-
HOTO IJ1aHa, POpMUPYEMyI0 yUaCTHUKaMU 00pa30BaTEeIbHBIX OTHOILICHUH, 110 HAIPaB-
neHuto noAroToBku 36.04.02 «300TexHUNY.

TpeboBaHus Kk pe3yJbTaTaM 0CBOCHHMS JUCHMILUIMHBI: B pE3YyJIbTATE OCBOE-
HUS TUCIUTUTUHBI (GOPMUPYIOTCA Cleaytole komnereHuun (uaaukaropsl): YK-1.1,
VYK-1.2, YK-1.3, OIIK-5.1, OIIK-5.2, OIIK-5.3.

Kpartkoe copep:kanue (ucuunanMubl: J(UciunimHa HarpaBiieHa Ha GOpMHUPO-
BaHHUE Y 00YUYaIOMINXCSI CHCTEMHOTO MPEJICTABICHUS O COBPEMEHHBIX METOJAaX U TEX-
HOJIOTUSIX UCKyccTBeHHOTo uHTewekTa (UM) u ux npuMeHeHuu st pemieHus mpo-
dbeccuoHaNbHBIX 3a1a4 Jist HanpaBieHus 36.04.02 «3oorexHus». PaccmarpuBatorcs
0a3oBbIe MOHATHA W HampasieHus VMU, Bkitouas MammmHHOE 00yueHue, aHAIU3 JaH-
HBIX, UHTEJUICKTYaJIbHBIE CUCTEMBI TTOAACPKKU MIPUHATUS PEIIeHUH, 00paboTKy ecTe-
CTBEHHOTO SI3bIKa U KOMITbIOTEpHOE 3peHue. Oco0oe BHUMAaHHE YeIsIeTCs TpaKkTuye-
CKHMM acnekTtaM BHeapeHus N B oprann3aliioHHbIE U TPOU3BOICTBEHHBIE TPOLIECCHI,
a TaxKe oreHke A(h(HEKTUBHOCTH M OTPAHNYCHUN TPUMEHSIEMBIX PEIICHUH.

B paMmkax AMCHMIUIMHBI U3Y4YarOTCS OCHOBHBIE 3Tarbl noctpoeHus MU-peme-
HUI: TOCTAHOBKA 3a7a4M, COOp U MOATOTOBKA JIAHHBIX, BLIOOP MOJIENEH U AITOPUTMOB,
oOydeHure U BaTUIALNsI, MHTEPIPETAIMs Pe3yJIbTaTOB U MHTETpaIys B paboune mpo-
neccol. PaccmMaTpuBaroTCs METOMBI MIPEBAPUTEIBHON 00pabOTKU JAaHHBIX, MOCTPOE-
HUS TIPU3HAKOB, BHIOOpAa METPUK KA4eCcTBa W MPEAOTBPAIICHUS THITMYHBIX OIMIMOOK
(mepeoOyueHue, yTeUKu JaHHBIX, CMEIeHHe BbIOOpKHN). OCBelaoTcsl MPUHIUIIBI pa-
OOTBI KJIACCUUECKUX AJITOPUTMOB MAIIIMHHOTO 00y4YeHUsl (JTMHEHHbBIC MOJICIIU, AEPEBbS
penieHuii, ancamOu) U OCHOBBI TIIyOOKOT0 00y4YeHUs C MPUMEpPaMU UCIOJIb30BAHUS
HEUPOHHBIX CETEH.

IIpakTryeckas 4yacTh TUCUUILUIMHBI OPUEHTUPOBAHA HA BBINOJIHEHUE MPUKIIAT-
HBIX 33JJaHUH U MUHHU-TIPOEKTOB, CBSI3aHHBIX C aHATM30M MPO(GECCUOHANBHBIX TAHHBIX
(TEeKCTOBBIX, TAOJUYHBIX, U300PAKEHUI, BPEMEHHBIX PSAJOB), CO3/1aHUEM MTPOTOTUIIOB
MHTEIUIEKTYaJIbHBIX CEPBUCOB M OLIEHKOU UX pe3ysbTaToB. PaccMarpuBaroTcst coBpe-
MEHHBIE MPOrpaMMHbIE MHCTPYMEHTHI U maTdopmbl 1iia pazpadotku MM -pemenui,
BKJIFOYasi OMOIMOTEKH /I aHalM3a JAHHBIX U MAITUHHOTO OOYYEHHMS, a TaKXe IMO/I-
XOJIbl K aKcrTyatanuu mojesneit (MLOps) 1 MOHUTOPUHTY KadecTBa.



OTtnenpHBIN pa3jien MOCBAMIEH BOIIPOCAM ITUKH M 0€30MacCHOCTH IMPUMEHCHUS
NW: xoH(puaeHIIMaTbHOCTh JAaHHBIX, 00ECIEUEeHUE MPO3PAYHOCTH U OOBSICHUMOCTH
MoJIeJiel, MpenoTBpalleHHe TUCKPUMUHAIIMHA, OTBETCTBEHHOCTh MPU MPUHATHH PEIlle-
Huil Ha ocHoBe MU, a Takyke HOpMaTHUBHBIC U OPraHU3AIMOHHBIC ACTIEKTHI BHEAPEHUS
U B mpodeccrnonanbHoi cpene. MiTorom ocBoeHUS AUCITUTUIMHBI SBIsSETCS HOpMHU-
pOBaHUE MPAKTUYECKUX HABBIKOB TPUMEHEHUSI HHCTpYMeHTOB MU 17151 perienus mpo-
(beccOHANBHBIX 3a7a4 U KPUTUYECKOM OIEHKH I1€J1€CO00Pa3HOCTH HMCIOJIb30BAHUS
NN -TeXxHON0TUI B KOHKPETHBIX YCIOBUSX.

OO0mas Tpyn0éMKOCTh TUCUMILIMHLI / B TOM YHCJIe MPAKTHYECKAs MOAr0-
ToBKa: 108 yacoB/3 3auéTHbIE €IUHUIIBI.
IIpoMeKYyTOYHBIN KOHTPOJIb: 3a4eT.

1. Ileab ocBOEHHUS AMCUUILIMHBI

[{ens ocBOEHUS TUCIUTUIMHBI SBISIETCS (DOPMHUPOBAHHUE Y OOYUAIONTUXCS 3HA-
Huit B obactu MU u cucrem; hopmMupoBanre MpakTUYECKUX HABBIKOB MOJYUYEHHUS U
dbopmanuzaiuu 3HaHUM, a TAK)KE HABBIKOB MPUMEHEHHSI METOA0B U TexHoioruiit U1
JUTIS1 MOACIMPOBAHUS CI0KHBIX ITporieccoB Juist HanpaBieHus 36.04.02 «300TexHUs .

2. MecTo TUCHMILIMHBI B Y4eOHOM mpouecce

JuctumHa «MeToabl U TEXHOJIOTMH UCKYCCTBEHHOT'O MHTEIIJIEKTa B Ipodec-
CHOHAJIBHON JEATENHHOCTH» BKIIOUEHA B YaCTh y4eOHOTO TUTaHa, (popMUpyeMyro
y4aCTHUKaMU 00pPa30BaTENIbHBIX OTHOIICHHH, M Pealiu3yeTcs B COOTBETCTBUU C Tpe-
ooBanusimu GI'OC BO u YuebHoro miaHa o HanpasiieHuio 36.04.02 «300TexHUs.

[IpenmmecTBYOIMMMI KypcaMH, Ha KOTOPBIX HEIMOCPECTBEHHO 0a3uPyeTCs IC-
UIUIMHA «MeToAbl M TEXHOJIOTUU UCKYCCTBEHHOI'O MHTEIIJIEKTA B TPOECCHOHATLHON
nesaTeNbHOCTHY sABISItOTCS: JIuHelHas anreOpa, Marematuka, J[uckpeTHas maTeMa-
THKa, Teopus BeposiTHOCTE, MaTemaTnueckas CTaTUCTUKA, AJITOPUTMHU3ALINS U MTPO-
rpaMMupoBanre, OCHOBBI TEXHOJIOTUU MPOU3BOACTBA MPOAYKIUH PACTEHUEBOCTBA,
OCHOBBI )KUBOTHOBOJICTBA.

JucnumirHa «MeToabl U TEXHOJIOTMU UCKYCCTBEHHOTO MHTEIIIEKTa B Mpodec-
CHOHAJIBHOM JESITEIbHOCTH» SIBJISIETCSI OCHOBOMOJIATAIOMICH Il U3YUYEHUS CIEAYIO-
IUX JUCHMIIMH: VHTEIUIeKTyaabHbI aHan3 JaHHBIX, CUCTEMBbI TOAACPKKHA TTPUHSI-
THs pelieHui, BI-cucremsl B 5KOHOMUKE.

Pabouas mporpamma AUCIUTIIIMHBI «METOJIbI M TEXHOJOTHH HCKYCCTBEHHOTO
HMHTEJJIEKTa B MPO(HECCUOHAIBHON AEATEILHOCTUY ISl MHBAIUJIOB U JIUI] C OTPaHU-
YEHHBIMHA BO3MOXXHOCTSIMH 3JIOPOBBS pa3padaThIBacTCs HMHIUBHIAYAJIBLHO C YYETOM
0COOCHHOCTEH NMCUXO(PU3NIECKOTO PA3BUTHUSI, MHAUBUIYATbHBIX BO3MOXHOCTEN U CO-
CTOSIHUSI 3JJOPOBbSI TAKMX 00yYAIOIIUXCS.



3 Ilepevyenn MIIAHUPYEMbIX Pe3yJbTATOB 00y4eHHs N0 JMCUMUILINHE, COOTHECEH-

HbIX C INIAHUPYEMBIMHU pE3yJIbTaTaMU OCBOCHHUS 06p330BaTe.HbHOI7[ nporpaMmmabl

N3yuenue nanHoi y4eOHOM MUCHUIUIMHBI HANpPABJICHO HA (OPMUPOBAHUE Y
o0y4JaronmMxcsi KOMIETEHIUH, NpeICTaBIEHHbIX B Ta0auIe 1.

4 CTpyKTypa U coiep:KaHue TUCUUIIHHBI

Kypc npoxoaut B 1-M ceMecTpe u paccuuTaH Ha 6 4acoB JIeKIMM, 12 dacoB

MTPAKTUYECKUX 3aHATUU.
Tekymas arrecrauusi CTYZJCHTOB — OIICHKA 3HAHWUW M YMEHHH MPOBOJUTCA Ha
MPAKTUYECKUX 3aHITUSAX C TTOMOIIBIO MPAKTUUECKUX PA0OT U OLICHKU CaMOCTOSITEIb-

HOHI padOThI CTYJEHTOB.
[TpomesxyTOUHBIN KOHTPOJb IPOBOAUTCS B (hopme 3ayeTa B 3 ceMecTpe.

4.1 Pacnpeaesienne TPYA0EMKOCTH IUCHUIUIMHBI 110 BUIaM padoT 1o ceMecTpam

OO6mmas Tpya0€MKOCTh AUCIUIUIMHBI cocTaBiseT 3 3ad.en. (108 gacoB), ux pac-
npeeeHne o BUIaM padoT ceMecTpaM MPeICTaBIeHO B TabmuIe 2.



TpeboBanus K

Taoauma 1

pe3yJIbTaTaM OCBOEHMS Y4eOHO JUCHUILTHHBI (TpodeccnoHaIbHbIe KOMIETeHIIMN)

TUYECKUH aHAIIN3 MPOOIEeM-
HBIX CUTYaIlil HA OCHOBE CH-
CTEMHOT0 T0JIX0/1a, BeIpaba-
TBIBATh CTPATETUIO IEHCTBUI

3HaTh: aIrOPUTM I10-
HCKa BapHaHTOB pe-
LIEHUS TOCTABJICHHOMN
poOJIEMHOM CUTya-
LIUY Ha OCHOBE J10-
CTYITHBIX UICTOYHHKOB
uHpopMauu

PUTMBI aHAJIM3a 3a/4a4,

BBIIEISASA UX 0a30BBIE CO-

CTaBJIAIOIINEC, B TOM
YHUCJIE C IPUMCHCHHUEM
COBPCMCHHBLIX A3bIKa

nporpamMmMupoBanus Py-

thon

Ko B pesynbTate n3yueHus yueOHOH TUCIHUINIMHEI 00YyUYarOI[Huecs JOJDKHEL:
Ne KOlee Conepxanue Nunukatopsl KomIie- pesy. Y y LLO y m A
n/n KOMIETEHINH (WM €€ 4acTH) TEHLIAN 3HaTh yMEThb BIIAJIETh
TEHIUNA
1 YK-1 Cniocoben ocymecTBisaTh kpu- | YK-1.1 BO3MOxHbIE IU- anro-

YK-1.2

YMeTh: aHAIU3UpPO-
BaTh NMPOOJIEMHYIO CH-
Tyaluio Kak CUCTEMY,
BBISIBIISISL €€ COCTABIIS-
IOLIUE U CBSI3U MEXKIY
HUMM; OTIPE/ICTISTH B
paMKax BBIOpaHHOTO
aJITOPUTMA BOIIPOCHI
(3amaum), moJIeKa-
1I1e JaJIbHEHIIEH pa3-
paboTKe, mpe/araTh
CTIOCOOBI UX PELICHHS

HaXOJUTh U KPUTHUYECKHU
aHAJIM3UPOBATH MPOOIIEM-
HYIO CUTYAIUIO, BBISBIIAS
€€ COCTABIISIOIINE U CBSI3H
MEX]ly HUMH, B TOM YHUCIIE
Ha U POBBIX MIAT(OP-

Max

VK-1.3

Bnaners: MmeTogamu
pa3paboTKH cTpaTte-
TN JOCTHUXCHUA I10-
CTaBJICHHOMH 1IE€JIN KaK
IOCJIEJOBATEILHOCTH

maroB, IpCaBu s

METOJIaMHU Pa3pabOTKH
CTpaTeTHH JTOCTHXKECHUS
MOCTABIICHHOM 1IN KaK
MIOCJIEIOBATEILHOCTH
11aroB, MpeaBUAs pe-
3yJbTAT KaXKJ0TO U3 HUX
Y OLICHHBAsI UX BIHUSHUS




pe3yapTaT KaXKaoro u3
HUX U OLICHUBAs UX
BJIMSIHUS HA BHEILLIHEE
OKpYXCHHE IIJIaHUPY-
€MOU JIeATENBHOCTU U
Ha B3aMMOOTHOILECHUS
Y4aCTHUKOB TOU Jes-
TEIBHOCTH

Ha BHEIIIHEE OKPYKEHUE
TUTAHUPYEMOH JesITelNb-
HOCTH ¥ Ha B3aMMOOTHO-
IIEHHS YYaCTHUKOB ATON
NeATeIbHOCTH B TOM
4HCclie ¢ UCTI0Ib30Ba-
HueM s3bika Python

OIIK-5

Cnioco6eH oopMIISTh Crieln-
QJIbHYIO0 TOKYMEHTALIUIO, aHa-
JU3UPOBAThH PE3yJIbTaThl IPO-
(beccroHaIbHON AEATeNbHOCTH
" OpCACTaBIIATb OTYCTHBIC J0-
KyMEHTBI C UCITI0JIb30BaHUEM
CHelaIn3upOBaHHbIX 0a3
JaHHBIX

OIIK-5.1

3HaTh JOKYMEHTO000-
POT | CICIHATH3UPO-
BaHHBIE 0a3bl JAHHBIX
B IIpoheccroHaIbHOMN

JIOKyMEHTOOOOPOT U CIe-
LUAJIM3UPOBAaHHbIE 0a3bl
JAHHBIX B MpoQeccuo-
HaJIbHOW JESITeIbHOCTH,
WCTIOB3YIOIIHECS IS

JeATENbHOCTH o0yueHus u nepeodyye-
HHSI HEHPOCETEBBIX MOJIE-
nen
OIIK-5.2 YMmeTb 0popMIISATh OTUET-

YmeTs opopMIIATh OT-
YEeTHBIE IOKYMEHTHI C
HCIIOJIb30BAaHKUEM CIIE-
[UATH3UPOBAHHBIX
0a3 JaHHBIX B MIPO-
(beccuoHanpHOM nes-
TEJIBHOCTH

HBIE JJOKYMEHTHI C MC-
M0JIb30BAHUEM CIELUATH-
3UPOBAHHBIX 0a3 JaAHHBIX
B nipoeccroHaIbHOM Jie-
ATEJIBHOCTH, UCTIONb3YIO-
mmecs i O0y4eHHs U
nepeoOyueHus Heipoce-
TEBBIX MOJEIIEH

OIIK-5.3

BnaneTts HaBBIKAaMU
JIOKyMEHTO000pOoTa ¢
HCIIOIL30BaHUEM CITe-
[UATH3UPOBAHHBIX
0a3 JaHHBIX B

Bnagers HaBBIKAMU 10-
KYMEHTO000pOTa C HC-
IM0JIb30BaHUEM CIICIIHA-
JU3UPOBAHHBIX 0a3 TaH-
HBIX B PO eCCHOHAIIb-
HOU JIesITeILHOCTH, B
TOM YHUCJE, IS




npodeccHoHaIBHON (dhopMuUpOBaHHS JTaTace-
JESITEIILHOCTH TOB, UCTIOJIb3YIOLITHXCS
npu pa3paboTke
HEUPOCETEBBIX MO




4 CTpyKTYypAa U coJeprKaHue AUCHUIIIHHBI

4.1 Pacnpenesienue TPyA0EéMKOCTH TUCIHUILIMHBI M0 BHIaM padoT Mo ceMecT-
pam

OO6mast Tpya10EMKOCTh JUCHUILIMHBL COCTaBIsET 3 3au.ed. (108 uacos), ux
pacmpeenieHre mo BujgaM padoT ceMecTpaM MpeACTaBICHO B Ta0uIie 2.

Taoauna 2
Pacnpeneneﬂne TPYI[OéMKOCTI’I AUCHUIIJIMHBI 11O BHJIaM paﬁoT mo cemMecrpam
TpyaoémkocTh
Buj yueoHoii padoThI B T.H. 1o cemect=
yac. pam
Ne 3
OO0uasi TpyA10€MKOCTD JTUCITUIUIHMHBI IO YICOHOMY 108 108
TUTaHY
1. KonrakTHas padora: 18,25 18,25
AynuTopHas padora 18 18
8 MOM Yuciue:
aekyuu (JI) 6 6
npakmuyueckue sauamus (113) 12 12
KOHCYIbmayuu nepeo 3a4emom - -
KOHMAKMHAsL paboOma Ha NPOMENCYMOYHOM KOHMPOJie 0,25 0,25
(KPA)
2. CamocrosiTesqibHasi padora (CPC) 89,75 89,75
camocmosamenbHoe uzyueHue pazoenos, camonooeomoska | 80,75 80,75
(npopabomka u nosmoperue 1eKYUOHHO20 Mamepuaid u
mamepuana yueOHUK08 U y4eOHblX nocoouil, N0020MmosKa
K NPAKMUYeCKUM 3aHAMUSIM U M.0.)
1loozomoska k 3auemy (KOHMpPOv) 9 9
By npoMeKyTOYHOTO KOHTPOJIS: 3auer
4.2 Conep:kanue JTUCUMIIMHBI
Tadiauua 3
TemaTnyeckuil NUIaH y4eOHOM AU CIUIIIAHBI
AynuTopHas pabora Brea-
HaumenoBanue Pa3elIoB H TeM MCHMIITAE | o I m3 [Kp | YAMTop-
(YKpynHEHHO) Has pa-
oora CP

Tema 1. Beenenue B U u ero posib B COBpeMeH-
HoM AIIK u xuBOTHOBOICTBE. METO/IBI MAIIIMH- 31 2 4 0 25
HOTO 00Y4YEeHHsI B 300TEXHHUHU.

Tewma 2. ckyccTBeHHbIE HEMPOHHBIE CETH U TIIy-
0oxoe 00y4eHHEe B )KUBOTHOBOACTBE. KoMmIibto- 31 2 4 0 25
TEPHOE 3pEHUE B 3a/1a4ax KUBOTHOBOJICTBA.

Tewma 3. Lludposbie NBOIHHNKY, OOJBIINE TaHHBIE
u loT na depme. DTHKa, 6€301IACHOCTH M

36,75 2 4 0 30,75
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AyauTtopuas paéora Buea-
HanmeHnoBaHue pa3aesioB U TeM TUCIHUILINH Beero | J1 m3 | mxp | YAuTop-

(YKpynHEHHO) Has pa-
oora CP

BHeapenue U B nmpodeccuonanbHON AesITebHO-
CTH 300TEXHHUKA.

KonTakTHas paboTa Ha IPOMEKYTOUYHOM KOH-

rposte (KPA) 0,25 0 0 0,25 0
KoncynpTanuu nepej 3a4eTom 9 0 0 0 9
[ToaroroBka K 3k3aMeHy (KOHTPOJIb) 0 0 0

Bcero 3a 3 cemectp 108 6 12 0,25 89,75

Tema 1. Beenenue B UM u ero poJb B coppemennoM AIIK u :xuBoTHOBOACTBE.
MeToabl MALIMHHOTO 00Y4Y€HHUsI B 300TEXHHH.

PackpbiBatoTcsi 6a30Bbl€ MOHATHSI UCKYCCTBEHHOTO MHTEIJIEKTa, MAITMHHOTO 00Y-
YeHusl, HeWpOHHBIX ceTeil. PaccmaTpuBaroTes 3agaun mudposuszaunn AIIK u xu-
BOTHOBO/ICTBA, MecTO MM B aHanuTHKe, MOHUTOPUHIE, aBTOMATU3ALIMU U YTIPABJIE-
HUU NpoleccaMu Ha ¢pepmax. [Ipumepbl MUPOBBIX U POCCUMCKUX PEILICHU, TEHIEH-
WU Pa3BUTHS.

N3yuatorcst perpeccusi, Kiaccuukanus, KiacTepusalys, METOIbl TPOrHO3UPOBa-
Hust. O0cyxaaercs npumeHenre ML 1151 OlleHKH MPOAYKTUBHOCTH KUBOTHBIX, MO-
JIEMPOBAHUS POCTa, O00pa pallMOHOB, aHANM3a MoBeaeHus. PaccmarpuBatores
TpeOOBaHMS K JAHHBIM U MIPUHIIUITH TOCTPOEHUS MOJICIICH.

Tema 2. UckyccTBeHHbIEe HEHPOHHBIE CeTH U IIy00KOe 00y4YeHne B 'KUBOTHO-
BoacTBe. KomnbroTrepHoe 3peHue B 3a1a4ax ;KHBOTHOBOJACTBA.

Haétcst 0030p apXUTEKTYp HEHPOHHBIX CETEM: MOTHOCBSI3HBIE, CBEPTOUYHBIC, PEKYP-
pentHble. PaccmarpuBaetrcs npumeHenue DL s pacro3HaBaHusi 3a00J€BaHUM,
aHanu3a M300paKEHUH MKUBOTHBIX, JUATHOCTUKH XPOMOTBI, MPOTHO3UPOBAHUS
yA0€B U NTOKa3aTeIel BOCIIPOM3BO/ICTBA.

OnuceiBatotrcst Metosibl CV: nerekius oObEeKTOB, CErMEHTaIUs, KiacCu(puKaIusl.
[Ipumepsl IpUMEHEHU — aBTOMATHYECKUM MOJICUET )KUBOTHBIX, KOHTPOJIb COCTO-
SHUSL KOPOB, OLIEHKA YIUTAaHHOCTH, MOHUTOPUHT MOBEJEHUS, BBISIBIICHHE OTKIIOHE-
Hui. O030p TEXHOJIOTHIA BHICOHAOIIOACHUS U TaTUNKOB.

Tema3. lludposbie ABoiHNKHN, Ooblune 1aHHbIe U [0T Ha pepme. ITUKA, Oe3-
onacHocTh ¥ BHeapenue UM B npogeccuoHabHOM 1esiTeJIbHOCTH 300TEXHHUKA.
PaccmarpuBaroTcst i poBbie MOJIENH KUBOTHBIX, cTaaa u pepmbl. U3yuarorcs gat-
YUKU aKTUBHOCTH, MUKPOKJIMMAaTa, 310pOBbi. 110AX0abI K CO3MaHNIO0 MHTETPUPO-
BaHHOUW CHCTEMbI MOHUTOPHUHTA, aHau3 Big Data juist mpuHsaTHS peneHuit, mpeauk-
THUBHAs AHAJIMTHUKA B YIIPABICHUH )KUBOTHOBOJICTBOM.

O0cyxaarTcst BONPOChl HAIEKHOCTH MOJIENIEH, PUCKU OIIMOOK, YCTOMYHNBOCTD CH-
CTEM, 3allUTa JAaHHBIX, 3TUKA UCHOoIb30BaHus M B OTHOIIEHUU KUBOTHBIX. Mo-
nenu BHeApenust MU Ha pepmax, TpeboBaHus K KajpaM, TPUMEPHI YCHEMIHbIX MPO-
€KTOB U OapbepOB BHEIIPEHUSI.

11



4.3 Jlekuuu/mpakTH4ecKue 3aHATUS

ConeprxaHue JEKINN/ MPAKTUUECKUX 3aHATHI M KOHTPOJIBHBIC MEPOTIPUSTHSI
peCTaBlIeHO B TabuIie 4.

Taoauua 4
Conepskanue JeKIuil/ NPAKTUYECKHUX 3aAHATHI U KOHTPOJIbHbIE MEePONPUSTHUS
Ne dopmu-
n/n pyembie B xon- K
Ne 1 Ha3BaHue JieKIuii/ KoMIIe- TPOIE- o=
Ne Tembl . HOI'0 Me- BO
NPAKTHYECKUX 3aHATHH TeHUHHU
— pomnpusi- | 4acoB
TOPHI) i
1. Tema 1. Beene- Jlexiua Ne 1. Beenenune B U1 u ero
Hue B I u ero poab B coBpemeHHOM AIIK u xuBOT-
pOJIb B COBPEMEH- | HOBOJCTBE. MeTO/1bI MAIIMHHOTO - 2
HoM AIIK n xu- | oOyueHus B 300TEXHUH.
BOTHOBO/ICTBE.
Mertoasl MmamuH- | [IpakTrueckoe 3ansTue Ne 1. VK-1.1
HOro oOyueHus B | OCHOBBI paOOTHI C JaHHBIMH B 300- VK-1 '2’
300TEXHUH. texHuu. [Toctpoenne mpocTrIx MO- OHK-' 5.’1,
)}:312:}611:1)1(\-/IL JUIsL IPOJYKTHBHOCTH XN~ | e 5 o yCTHBI
[TpakTueckoe 3anarue Ne 2. onpoc 4
Knaccudukamus coCcTOSHHA )KUBOT-
HBIX (3710pOB/pucK/O0bHOI). Kia-
CTepU3alys )KUBOTHBIX U CErMEeHTa-
IUsl CTaJIa.
2. | Tema 2. Uckyc- Jlexumsa Ne 2. ckyccTBeHHBIE
CTBEHHbBIC HEHPOHHBIE CETH U ITy0OKOoe 00yue-
HEUPOHHBIE CETH | HUE B JKUBOTHOBOACTBE. KoMITbIO- - 2
U riy0okoe 00y- | TEpHOE 3peHHE B 3a/1a4axX KUBOTHO-
YCHHE B KUBOT- BOJICTBA.
HoBo/CTBE. KOm- [IpakTraeckoe 3anaTue Ne3. VK-1.2,
HBIOTEPHOC 3PC- | Apanus BpeMeHHBIX panoB B 300Tex- | Y K-1.3,
HHC B 3a/1atax Huu. OCHOBEI pabOThI ¢ HEHPOH- OIIK-5.2,
JKHBOTHOBOJCTBA. | pypivi caman OIIK-5.3 yYCTHBIA
[TpakTnueckoe 3ansarue Ne 4. orpoc 4
KommerorepHoe 3penue: kinaccudu-
Kalys n300pakeHuil )KuBOTHbIX. Jle-
TEKIIMS KUBOTHBIX HA BUECO U KOH-
TPOJIb MIOBEICHHUSI.
3. | Tema 3. Hudpo- | Jlexuus Ne 3. {udposbie ABOWHUKH, VK-1.1
BbIE€ JIBOMHUKH, 6onpimue gannbie u [0T Ha depme. YK-1'2’
OoJplliue AaHHBIE | JTHKA, 0€30MaCHOCTh U BHEJIPEHUE VK-1 ' 3’ - 2
u loT nHa pepme. | UM B npodeccuonanbHOi nesiTens- OIK- 5 i
OTHKa, HOCTH 300TE€XHUKA. o
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Ne Dopmu-
Bup xoH-
n/n pyemble
. TPOJIb- Kou-
Ne u Ha3BaHue JieKuuii/ KOMIIe-
Ne TemblI . HOI'0 Me- BO
NPaKTHYEeCKUX 3aHATHI TeHIUH
ponpusi- | 4acoB
(MHaUKA-
THHA
TOPBI)
0€301MacHOCTh U [IpakTuyeckoe 3anstue Ne 5. OIIK-5.2,
BHenpenue UM B | Cucremsl [0T B )KUBOTHOBOJICTBE: OIIK-5.3
npodeccuoHallb- | aHAJIW3 JaHHBIX ¢ JaTuukoB. Co3na-
HOM JEeATEIIbHO- HUE UQPPOBOTO TBOHHUKA KHBOT- YCTHBIN
CTH 300TE€XHHKA. | HOro/cTaja. onpoc 4
[TpakTnueckoe 3anarue Ne 6.
Nurerpanus NN B mporiiecchbl
¢dbepmbl. UTOroBbIii MUHU-TTPOEKT Ma-
TUCTPAHTA.

4.4 IlepeyeHb BONPOCOB VISl CAMOCTOATEILHOI0 M3Y4YeHUS TUCUMUIIJIMHBI

Bormpocs! i1 caMOCTOSATEIPHOTO U3YUYEHUS TUCIUILIAHBI MTPEACTABICHBI B
tabmurie 5.

Taoauna 5

BOl'[pOCLI A CAMOCTOATC/IBbHOTI0 U3YUYCHHUSA TUCHUIIINHBI

Ne Ilepeuenn paccMaTpuBaeMbIX BOIIPOCOB
Ne paznena u Tembl

n/n AJIsl CAMOCTOSAITEJIbHOTO M3Y4YeHU s

1. | Tema 1. Beenenue B M1 u ero pomns B co- MeTo/1bl MaIIUHHOTO 00YYEeHHSI B 300TEX-
BpemeHHoM AIIK u xuBoTHOBOJCTBE. Me- | HUU.
TO/BI MAaIMHHOTO 00y4eHus B 30otexHuu. | YK-1.1, YK-1.2, VK-1.3, OIIK-5.1, OIIK-

5.2, OIIK-5.3

2. | Tema 2. UckyccTBeHHbIE HEWipoHHbIE ceTd | KoMIbloTEpHOE 3peHHe B 3a7a4axX KUBOTHO-
1 TJIyOOKO€ 00y4eHHE B )KUBOTHOBOJICTBE. BOJICTBA.
KommnbsrorepHoe 3peHue B 3aj1auax KUBOT- VK-1.1, YK-1.2, YK-1.3, OIIK-5.1, OIIK-
HOBO/JICTBA. 5.2, OIIK-5.3

3. | Tema 3. I{udpoBsie TBOWHUKH, OOTBIIIHE [udposbie ABOMHUKH, OOJBIITNE JAaHHBIC U
nannble u loT Ha depme. D1uka, 6ezomac- | [oT Ha depme.
HocTh U BHeapeHue MU B mpodeccuonans- | YK-1.1, YK-1.2, YK-1.3, OIIK-5.1, OIIK-
HOH JIesITEILHOCTH 300TEXHHKA. 5.2, OIIK-5.3

HBIX TEXHOJIOTUM MPEACTaBIEHO B TabiuIe 6.

5 Ob6pa3oBaresibHbIE TEXHOJIOTUH

HaunmenoBanue HCIIOJIB3YCMBIX dKTUBHBIX U HHTCPAKTHBHBIX 06p330BaTCJIB-
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Taoauma 6
HaumeHoBaHue UCIOJb3yeMbIX AKTUBHBIX M HHTEPAKTUBHBIX 00pa3oBaTe/ib-
HBIX TeXHOJOTI Ui

Ne HanmeHnoBaHMe HCIOJIb3yeMbIX AKTHB-
u/n Tema u ¢popma 3ansTHSA HbIX M1 HHTEPAKTHBHBIX 06[333OBaTe.J11,-
HBIX TEXHOJIOTHI
1. | Tema 1. Beenenue B I u ero I13 KomMmnbroTepHsle cCUMyIsUn
pouib B coBpeMeHHOM AIIK u »xu- (mporpamma GPSS World)
BOTHOBOJICTBE. MeTObI MallIMH-
HOTO 00Y4YEeHHS B 300TEXHHH.
2. | Tema 2. ckyccTBEHHBIE 113 KomnproTepHbie cuMyasiiiuu
HEHpPOHHBIE CETH U TITyOOKOe (Cucrema Anylogic, Draw.io)
oOy4eHune B 5KMBOTHOBO/ICTBE.
KomMmnberorepHoe 3peHue B 3a1a-
Yax KHUBOTHOBO/ICTBA.
3. | Tema 3. [lucdpoBbie TBOWHUKH, 113 KomnproTepHbie cCuMysiiuu
6onpmve nannbie U [oT Ha (OpenPLC, Cucrema Vensim)
dbepme. DTHKa, 6€30MaCHOCTD U
BHenpenue U B npodeccuo-
HAJIbHOM JIESITEHOCTU 300TEX-
HUKA.

6 Texyuuii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAS ATTECTALUA 110 UTO-
raM OCBOCHHUS JUCUMILIMHBI

6.1 TunoBble KOHTPOJIbHBIE 32/IAHUSA WIN MHbIE MATEPHUAJIbI, HEOOXOAUMbIE
JJI51 OLleHKH 3HAHMI, yMEHH M HABBIKOB M (MJIM) ONBITA AeSITeJIbHOCTH

Bonpocel 1j151 yCTHOTrO onpoca
Tema 1. Beenenne B U1 u ero poan B AIIK u :xuBoTHOBOACTBE. MeTOABI Ma-
HIMHHOT0 00y4eHHsI B 300TeXHHUU.
1. UTo moHUMaeTcs Mo NCKYCCTBEHHBIM UHTEIJIEKTOM U B UEM €0 KJIHOUYEBBIE OT-
YU OT TPAAUIIMOHHOTO TPOTPaMMHUPOBAHUS?
2. Kakue 3amauu »xuBotHOBOicTBa U AIIK Hanbonee 3hPpexTuBHO periaroTcs ¢ mo-
Motbro MN?
3. Kakue THIIBI JaHHBIX SBIISIOTCS ocHOBOM i1t U-cucteM B )KUBOTHOBOJICTBE?
4. Kakue npeumyiecta Aa€t BHenpenue MM Ha pepmax mo cpaBHEHHUIO C Tpaau-
IUOHHBIMH METOJIAMU YTIPABJICHUS?
5. B uém pa3Huiia Mexy 3aJlayaMu Perpeccuu U KiacCu(pUKAIMKU B MAIIMHHOM 00Y-
YEeHUU?
6. Kakue MeTo/1bl MalIMHHOTO 00yUYeHUs MPUMEHHUMBI JIJIs1 IPOTHO3UPOBAHUS TIPO-
JTYKTUBHOCTH KUBOTHBIX?
7. Uto Takoe nmepeodyueHrne MOIENIU U Kak ¢ HUM O0pOThCs?
8. Kakue TpeOoBaHUS MPEIBABIAIOTCS K KQ4eCTBY JIAaHHBIX ISl TOCTPOEHUS KOp-
pexkTHOl ML-monenu?
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Tema 2. UcKkyccTBeHHbIE HEIPOHHBIE CeTH U IIy0OKoe 00y4yeHue B sKUBOTHO-
BoacTBe. KomMnbroTepHoe 3peHne B 3a/1a4ax »KUBOTHOBO/CTBA.

1. Kak ycTpoeHa UCKyCCTBEHHAsl HEMPOHHAs CETh U 3a CYET 4ero oHa oOydaercs?
2. Kakue Tunsl HelipoceTeit HanboJiee BOCTpeOOBaHbI B 3a/1a4ax aHaau3a MOBEACHUS
U 3JI0POBbSI )KUBOTHBIX?

3. B uém nmpeumymectBa rmy0b0oKoro o0ydeHus HaJl KIIACCHYECKUMHU METOIaMH Ma-
MIMHHOTO 00y4YeHus?

4. Kakue axkTopsl onpeaensroT 3QpPeKTUBHOCTh 00yUeHUs HEHPOHHBIX CETEH B 3a-
avax 300TeXHUU?

5. KakoBbI OCHOBHBIE 3TaIlbl 00pabOTKH M300paKEHUH B CUCTEMAX KOMIIbIOTEPHOTO
3peHus?

6. Kakue 3agaum ;KMBOTHOBOZCTBA PEIIAIOTCS C MOMOILBIO AETEKIIMH, CETMEHTAlUN
U KJIaCCU(PHUKAIIH?

7. Kakue nmpo6yiemMbl BO3HUKAIOT Mpu npuMeHeHnn CV-cucrteM B yCIOBUSX (PepMbl
(OCcBENIEHHOCTD, TMHAMUKA, 3arps3HEHUE Kamep)?

8. Kakue Tumnel Mojieneil KoMIbIOTepHOTo 3peHus Hanbosee 3 (HEKTUBHBI IS TUa-
THOCTHKH 3a00JI€BaHUM JKUBOTHBIX 11O U300paXKEHUIM?

Tema 3. ln¢ppossbie nBoiiHukHU, Big Data u IoT Ha pepme. ITuKa, Oe30macHOCTH
U BHeaApenue U B nesTeIbHOCTH 300TEXHUKA.

1. Yro Takoe uu(ppoBOi TBOMHUK KUBOTHOTO MU (DEPMBI, U U3 KaKUX JAHHBIX OH
COCTOMT?

2. Kakue tumnbl [0T-gaT4ukoB NPUMEHSIIOTCS B JKMUBOTHOBOJCTBE M KaKHe Mapa-
METPbI OHH U3MEPSIIOT?

3. Kak Gosnbiiiue gJaHHbIE UCTIONB3YIOTCS JUIsl pAaHHETO BBISIBJICHUS TPOOJIEM CO 3]10-
POBBEM >KUBOTHBIX?

4. Kakue mpeumyiiecTBa UG pOBbIX JBOMHUKOB MPOSIBISIOTCS B YIIPABICHUU MPO-
JYKTUBHOCTBIO U BOCIIPOU3BOACTBOM?

5. Kakwue pucku cBsi3aHbI ¢ ucnoiab3oBanueM M B :KuBOTHOBOACTBE (OMIMOKHU 1A~
THOCTUKH, COOU, HEJIOCTOBEPHBIE JaHHBIE)?

6. Kakue aTnueckue BOIpoChl BOSHUKAIOT NpU npuMeHeHnu MU K KUBOTHBIM (MO-
HUTOPUHT, IPUBATHOCTb, BMEIIATEIHCTBO)?

7. Kakue TpeboBaHus k kubepObe30nacHOCTH HEOOXOAMMO co0I0AaTh Ha epmax ¢
NHN-cucremamu?

8. Kakue Gapbepsbl yaille Bcero npenarcTByioT BHeApenuto MW B uBoTHOBOUE-
CKO€ MPOU3BOACTBO?

IIpakTHyeckue 3a1aHuA

IpakTHyeckoe 3ansiTie 1. OCHOBBI padoTHI ¢ JaHHBIMU B 300TexHuH. [locTpo-
eHue npocThix Moaeaeid ML 11 NpoayKTHBHOCTH KMBOTHBIX.

CTylIeHTBl 3HAKOMSITCSI C TUIIAMH JIAHHBIX: MIPOJAYKTUBHOCTD, PAllUOH, BETEpUHAP-
HbIE€ 3alKdCH, MUKPOKJIMMAT, AaKTUBHOCTh >KUBOTHBIX. BBINOJHSIIOT 3arpysky,
OYHCTKY, 00pabOTKY ¥ MTEPBUYHYIO BU3YATH3AIMI0 HAOOPOB TAHHBIX. YUaTCs BhISB-
JSITH MPOIYCKH, BBIOPOCHI, CBSI3M MEXAy mapamerpaMu. GopMHUPYIOT aHATUTHYE-
CKUU OTYET.
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CtyneHTsl pa3pabaThIBAlOT PETPECCHOHHBIC MOJIEIH JJISI TIPOTHO3UPOBAHMUS yI0EB,
IPUBECOB, SIMIEHOCKOCTH. CpaBHHUBAIOT JIMHEHMHBIE U JIEPEBbS PELICHUN, OLIEHH-
BalOT TOYHOCTb, IPOBOIST UHTEPIIPETALMIO MPU3HAKOB. Y 4€0a Ha peabHbIX/y4ue0-
HBIX JJAHHBIX (DePMBI.

IIpakTuyeckoe 3ansitne 2. Kuaccumpukanumsi coCTOSIHMH KMBOTHBIX (3710-
poB/puck/60abHoi1). Kitactepu3zanus :KUBOTHBIX M CeTMEHTAIUS CTAA.
Pabota ¢ Tabnuiiamu BeTepuHapHbIX JaHHBIX. [[puMeHeHne TIorucTuuecKoi perpec-
cun, Random Forest, SVM. Ouenka metpuk Precision/Recall. Onpenenenue dak-
TOpPOB pHUCKa 3a00eBaHui, GOpMHUPOBAHNE PEKOMEH AN 10 YIIPABJICHUIO 3710PO-
BbEM CTaJa.

Crynentsl npumeHsaoT KMeans 1 nepapXuuecKkyro KJIacTepu3aluio 11l BbIAEICHUS
IpyNn MO TMOBEACHUIO, MPOAYKTUBHOCTH, BO3PACTy, KOHCTUTYLMH, NapaMeTpam
KOpMJICHUS. AHAIM3UPYIOT Pa3liduus KJIaCTEPOB, MHTEPHPETUPYIOT pPe3yJIbTaThl
JUISl yIIyYIIE€HUS YIPABICHUS CTaJOM.

IIpakTHyeckoe 3ansAaTHEe 3. AHAJIN3 BPEeMEHHBIX PSI0B B 300TeXHUU. OCHOBBI
padoThI ¢ HEHPOHHBIMH CETAMMU.

[Iporno3upoBanue ya0€B, IPUPOCTOB, AKTUBHOCTH KUBOTHBIX, MUKpOKIMMaTa. Mc-
nosib3oBanue ARIMA, Prophet nnu LSTM. Onenka ce30HHOCTH, TPEHIOB, BIUSIO-
mux pakropos. [locTpoenue mporHo3a 1 OleHKa €ro TOYHOCTH.

Co3ganue mpocTor HEMPOCETEBOW MOJENH ISl MIPOrHO3UPOBAHMS MPOLYKTUBHO-
ctu. Pabora c oOydyenuem, Banuaaiueii, mondopom runepnapamerpon. Pazdoop omm-
ook. [Ipumenenne Keras/TensorFlow unu PyTorch na yueOnbix Habopax JaHHBIX.
IIpakTuueckoe 3ansaTue 4. KomnbotepHoe 3penne: kiaaccupurkanusa u3odpa-
’KeHUI )KMBOTHBIX. /leTeKuus sKNBOTHBIX HA BH/1€0 U KOHTPOJIb IOBeICHH.
Crynentsr ucnonb3yioT CNN mim npenoOydeHHbIE MOJCIN IS PacIiO3HABAHUS:
YIOUTAHHOCTH, MPU3HAKOB XPOMOTHI, CTETICHH 3arpsi3HEHUS, KadyecTBa IIEPCTU/KO-
nbIT. PaboTa ¢ qataceroM nzoopaxkeHuit, 00ydueHue Mo, OlleHKa TOYHOCTH, aHa-
U3 OLIUOOK.

Hcnons3oBanne YOLO/Detectron2 i JeTeKIMU 00BEKTOB. AHAJIM3 aKTUBHOCTH,
BPEMEHU JICIKAHUS/CTOSHUSI, B3aMMOJICHCTBHI MEXIy KXKUBOTHBIMU. OTleHKA TIPH-
3HAKOB cTpecca. Pabota ¢ Bugeodparmentamu u bounding boxes.

IIpakTuyeckoe 3ausaTue S. Cucrembl 10T B )KHBOTHOBOJACTBE: AHAJIU3 JAHHBIX
¢ 1atunkoB. Co3ganue uuppoBoro IBOMHNKA ;KUBOTHOT0/CTAAA.

Pa36op TenemeTpun: akTUBHOCTD, IIATH, MEPEKEBBIBAHNE, TEMIIEPATYPa, MECTOIO-
noxxenue. OOHapy>KeHHE aHOMAJUW TOBEIEHUS, PaHHSS IUAarHOCTHKA OXOTHI,
cTpeccoB, 3a0oneBanuii. Co3nanue Mojienielt aHoMallui U TpaBUJl aBTOMaTHYECKOTO
KOHTPOJISI.

CryneHTsl y4arcsi OObEUHATh JaHHBIE O MPOJIYKTUBHOCTH, PAIlMOHE, MUKPOKIIU-
Mare, 310pOBbE, aKTUBHOCTU. DOPMUPYIOT CTPYKTYPHYIO MOJICIb «IIU(PPOBOTO KU-
BOTHOI'0», CO3/Ial0T AJITOPUTM IIPOTHO3a PEAKIIMU Ha U3MEHEHUS yCIOBUM. ['0TOBAT
MUHH-TTACIOPT U(PPOBOTO ABONHUKA.

IIpakTuyeckoe 3anaTue 6. Murerpauus MU B npoueccsl ¢pepmbl. UTOroBuIi
MHUHHU-TIPOEKT MATHUCTPAHTA.
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Co3nanne cxeMbl aBTOMATU3UPOBAHHOW CHCTEMBI: COOp TaHHbIX — Mojenu MU —
JIMArHOCTHKa — MPUHSATHIE pemieHnsa. CTyneHThl pa3pabaThiBalOT MPOEKTHBIN MPO-
TOTHUII: MOHUTOPHHT 370POBbs, aHAJIU3 KOPMJIEHUS, IUIAHUPOBAHUE BOCIIPOU3BO/-
ctBa. O11eHKa pUCKOB U ()aKTOPOB BHEAPEHUSI.

Crynent pazpabateiBaeT M -pemenue A cBoelt cnenuanu3anuu (MOJI04HOe/MsIC-
HOE JKUBOTHOBOJICTBO, ITUIIEBOJICTBO, CBUHOBOJCTBO). OnpeesieT JaHHbIE, METO/
WU, metpuku, 6uznec-3¢gdext. [IpencrapisieT UTOroBbIM OTYET U ITPE3SHTAINIO. 3a-
1[MTa MPOEKTa U 00CYKIACHUE.

6.2 Onucanue nokasaresied U KpUTEpUeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE
IKAJ OLleHUBAHUS

J71s1 OLIeHKH 3HAaHUN, YMEHUH, HABBIKOB U ()OPMHUPOBAHUS KOMIIETEHIIUH 110
OUCLUIIINHE IPUMEHAETCS TpaJuLIMOHHAs CUCTEMa KOHTPOJIA U OLICHKH yCIeBae-

MOCTH CTYACHTOB.

B O0CHOBY TpaIuIIMOHHON CHCTEMBI IT0JI0KEHBI IIPUHIUIIBI, B COOTBETCTBUU
C KOTOPBIMH MPOUCXOIUT (DOPMUPOBAHUE OIIEHKH 32 OTBET (PEIICHHE TeCTa), OCY-
HIECTBJISIETCS B XO/I€ TEKYLIEro U MPOMEXYTOYHOTO KOHTPOJISI 3HaHUN 00ydJaro-
mmxcs. Kpurepuu oleHkH ycrneBaeMOCTH HPECTaBICHbI B TA0IMIIE 7.

Taoauma 7
Kpurepuu onieHKH ycneBaeMoCTH

Kpurepun
OLICHKH

Ouenka

5

OTnnyHOE 3HAHUE TEOPETUUECKUX OCHOB UMUTAIIMOHHOTO MO-
JeTMPOBAHUSI, BlIaJIECHUE HABBIKAMU PA0OTHI B KOMITBIOTEPHOMN
nporpamme. KoMneTeHmu, 3akpermi€HHbIE 3a JUCHUIIINHON,
chopMHUpPOBaHbI HA YPOBHE — BHICOKUI

Xopolee 3HaHHE TEOPETHYECKUX OCHOB MAaTEMAaTUYECKOTO MO-
JEUPOBAHHUSI, 3HAHUE OCHOBHBIX OCHOB PabOThI B KOMIIBIOTEP-
HOI mporpaMmMe JUIsl peain3alii IMUTALIMOHHBIX MOJEIEH.
Komnerenuuu, 3akpeniaéHable 3a AUCUUIIIITMHON, ChOPpMUPO-
BaHbl HA YPOBHE — XOPOUIH (CpeaHuit).

Y 1OBJIETBOPUTEILHOE 3HAHUE TEOPETUYECKUX OCHOB UMUTALIU-
OHHOT'O MOJIEJIMPOBAHMS, 3HAHUE CMBICIIAa OCHOBHBIX MO/ICIIH-
PYEMBIX SKOHOMUUYECKHX TpolieccoB. KoMneTeHumnu, 3akper-
NEHHBIC 32 TUCIUIUIMHON, COPMHUPOBAHBI HA YPOBHE — JOCTA-
TOYHBIM.

HecootBeTcTBUE BhIIEHA3BAHHBIM KpuTepusiM. KoMereHuny,
3aKpeIIEHHbIE 32 JUCHUIUIMHOM, He CHOPMHUPOBAHbI
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7. YueOHO-MeTOAMYEeCKOEe U MH(OPMAIIMOHHOE 00ecnevyeHne JUCIUILINHBI

7.1 OcHOBHasI IUTEPATYpAa

1. Pomanos, I1. C. CucteMbl HICKyCCTBEHHOI0 MHTEIJIEKTa. MojaenupoBaHue
HelpoHHbIx ceTeil B cucteme MATLAB. JlabopaTopHblii TpakTUKYM : [DIEKTPOH-
HBIN pecypc] : yuebHoe nmocodue nis By3oB / I1. C. Pomanos, U. I1. Pomanoga. - 4-
e wusn., crep. - Cankr-IlerepOypr : Jlaws, 2024. - 140 c. - URL:
https://e.lanbook.com/book/364964. - ISBN 978-5-507-47377-9.

2. OBunHHUKOB, II. E. [IpuMeHeHrEe UCKYCCTBEHHBIX HEMPOHHBIX CETEH IS
00pabOTKM CUTHAJIOB : [ DJIEKTPOHHBIN pecypc] : ydeOHO-MeToAnIecKoe mocooue /
I1. E. OBunnnukoB. - Hwxuauit Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2012.
- 32 c. - URL: https://e.lanbook.com/book/153253.

7.2 IonoJIHUTEJIbHASL JINTEPATypa

1. Octpoyx, A. B. Cuctembl HICKYCCTBEHHOI'O MHTEIIJIEKTA : [ DJIEKTPOHHBIN
pecypc] : Monorpadus / A. B. Octpoyx, H. E. Cypxkoga. - 4-¢ uzn., crep. - CaHKT-
[TerepOypr : Jlans, 2024. - 228 c. - URL: https://e.lanbook.com/book/379988. -
ISBN 978-5-507-47478-3.

2. Octpoyx, A. B. UaTennekryanbHbie HHPOPMAITMOHHBIE CUCTEMBI U TEXHO-
Jorud : [DneKkTpoHHbIN pecypc] : MoHorpadus / A. B. Octpoyx, A. b. Hukoinaes. -
3-e wu3nm., crep. - Cankr-lIlerepoypr : Jlams, 2023. - 308 c. - URL:
https://e.lanbook.com/book/354536. - ISBN 978-5-507-48511-6.

3. Koamoroposa, C. C. OCHOBbI HICKYCCTBEHHOI'O MHTEJIJIEKTA : [ DJIEKTPOH-
HBIH pecypc| : yaeOHoe mocoOue Jj1s CTyIeHTOB HanpaBiieHuii moarorosku 09.03.01
«uHpOpMaTUKa U BbIYUCHHUTENbHAsS TexHuka», 09.03.02 «uHdopMalmoHHbIE CH-
crembl U TexHosorum», 09.03.03 «mpuknagnas uapopmatukay, 09.03.04 «mpo-
rpamMmHas uHxxeHepus», 27.03.03 «cucremusiit ananus u yrpasienue» / C. C. Koin-
moropoBa. - Canxt-IlerepOypr : CIIOIJITY, 2022. - 108 c¢. - URL:
https://e.lanbook.com/book/257804. - ISBN 978-5-9239-1308-8.

4. MockButuH, A. A. Jlanabie, nHPpOpMaIIUs, 3HAHUS: METOJI0JIOTHUS, TEOPHS,
TEXHOJIOTHH : [ DNEeKTPOHHBIN pecypc] : MoHorpadusi / A. A. MOCKBUTHH. - 2-€ U3].,
crep. - Canxkr-Ilerep6ypr : Jlams, 2023. - 236 c¢. - URL:
https://e.lanbook.com/book/288968. - ISBN 978-5-507-45865-3.

5. MakmanoB, A. B. CoBpeMeHHbIE TEXHOJOTMH HMHTEIJIEKTYaJIbHOTO aHa-
JY3a IaHHBIX : [DNEKTPpOHHBIN pecypc] : yueOHoe nmocobue miist cno / A. B. Makina-
HOB, A. E. XXypagsnes, JI. H. Teinpikaps. - Cankr-IletepOypr : Jlans, 2020. - 228 c.
- URL: https://e.lanbook.com/book/149343. - ISBN 978-5-8114-5451-8.

8 Ilepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «UH-
TePHET», He00XOAMMBIX /IJI1 OCBOCHHS U CIHUIIMHBI

1. AgFunder Network Partners — https://agfunder.com/.
2. Agricultural Technology (AgTech) — https://www.agtech.com/.
3. TechCrunch: AgTech — https://techcrunch.com/tag/agtech/.
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4. http://www.gpss.ru (OTKPBITBIH AOCTYT).
5. http://www.anylogic.ru (OTKpBITBII 1OCTYM).
6. http://www.vensim.com (OTKpBITBII 1OCTYM).

9 IlepeyeHb NPOrPAMMHOI0 O0eCIIeYCHUSA

IIepeuenb mporpaMMHOro oOecreueHus NpeCTaBlIeH B TabauLe 8.

Tabiamnuna 8
IlepeyeHb MpOrpaMMHOro odecre4eHus
Ne HaHMeHOBaHHe\, HauMmeHoBanue Tun Ton
pa3nesia yueOHoM ABTOp pa3pa-
n/n NPOrpamMmbl NPOrpamMMmbl
AUCIHUTIIHHBI 00TKH

1. |Tema 1. BBegenune B U | Microsoft Visio | KommbroTtep- Microsoft 1992r.

U €T0 POJIb B COBPEMEH- HBIA CUMYJISI-
HoM AIIK u xuBOTHO- TOp
BOJICTBE. MeTobI Ma-

IIMHHOTO O0yUYEHHUS B
300TEXHUHU.

2. |Tema 2. UcKyCCTBEHHBIE Vensim KommneroTep- Ventana 1985r.
HEHWPOHHBIE CETH U TITY- HBIN CUMYJIsI- Sistemns -
00Koe 00yUYeHHe B KH- TOD
BOTHOBOACTBE. Kommb- | Python (¢ 6ubnmo- | Komnerorep- | Python Soft- 1991r.
IOTEPHOE 3peHue B 3a/1a- | Tekamu Pandas, |HBIH cuMyIsi- ware Foun- U T03%XE
4ax >KMBOTHOBO/ICTBA. NumPy, Scikit- |Top dation

learn, Tensor-
Flow)

3. |Tema 3. Hucdpossie ThingSpeak Komnbsrotep- | MathWorks 2010r.
JIBOWHUKH, OOJIBIIINE HBIN CUMYJIS-
nansble u [oT Ha pepme. TOp
DT1HKa, 0€30MaCHOCTh U
BHeaApenue U B ipo-

(beccroHanbHOM nes-
TEJIbHOCTH 300TEXHHUKA.

10 Onucanue MaTepraIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM ISl OCYIEeCTB-
JICHUs1 00pPa30BaTeJIbLHOIO NMPOLEcca MO AUCHUILIMHE

Hngppacmpykmypnoe ovecneuenue OIIOII BO ¢ oonacmu uckyccmeen-
H020 unmenneKkma

WndpactpykTypa 18 peanusanuu 6a30Boro 0j10ka 1o riryookoMy ¥ MalinH-
HOMY OOYY€HHIO MPU NOAroTOBKHM OakanaBpoB HanpasiieHus 09.03.03 Ilpuknannas
uHpopmatrka 1o npopuio «CructeMbl UCKYCCTBEHHOT'O MHTEIICKTa» BKIIOYAET
anmnapaTtHoe 00OpyJIOBaHMUS U CHELHMATIN3UPOBAHHOIO MPOrpaMMHOE 0oOecreyeHne
JUISl BBITTOJHEHUS! BBICOKOIIPOM3BOAUTENBHBIX BBIUYMCICHUH, U MO3BOJSET BBINOJ-
HATh I 3(PPexkTuBHOE 00ydeHMs TNIyOOKHX HEUPOHHBIX CETEH, MCIOJIb30BAThH
(dperiMBOpKH [1s pa3paObO0TKH U pa3BEPTHIBAHUS MO/Ielel ITyOOKUX HEHPOHHBIX Ce-
Tel, UHCTPYMEHThI YIPAaBIIEHUSI JAHHBIMHU J1Jisi OOpaOOTKM M XpaHEHHUs JaHHbIX,
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oOyauHble MIaTGopMbl, nepudedpuitHbIe YCTPOHCTBA U JATYMKH IS AJIs1 CO3/AaHUS
CUCTEM HCKYCCTBEHHOIO HWHTEJUIEKTa IOJ 3aJa4yd arpolpOMBIIIJIEHHOTO KOM-
IJIeKca, YTo o0ecrneynBaeT (POpMUPOBAHUE TPAKTUUECKUX HABBIKOB M KOMITETEHLIUI
y 00y4aromuxcs, HeOOXOAMMBIX B MPOGECCHOHATBHON ACSITEIILHOCTH B cepe uc-
KYCCTBEHHOI'O MHTEJUIEKTA U aHAJIU3a IaHHbIX.

AnmapaTHas yacTH HHQPACTPYKTYpbl O3BOJISET PEIIUTh 33/1a4U

- obecrnieyeHHs] BBICOKOMPOU3BOJUTEIBHBIX BBIYMCICHUN Il 00paboTKu
00JbIINX 00BEMOB TAHHBIX U TPEHUPOBKU MOJIEJIEN MAIIMHHOTO O0y4YEeHUS;

- pa3BEPTHIBAHUS CIIEHUAIN3UPOBAHHBIX CEPBEPOB U O0JIAYHBIX CEPBUCOB JIJIS
GPU-BpIunciieHn# 1 pactpeaeneHHbIX PacyETOB;

- OpraHu3aluy XPaHWIUI] JaHHBIX C BHICOKOW IPOMYCKHOW CIOCOOHOCTHIO U
MacIITabUPyEeMOCTBIO;

- 00ecreynTh BO3MOXKHOCTH MapajuielbHOH 00paboTku Oonbmux 00BEMOB
JAHHBIX 3a CUYET BBICOKOIIPOU3BOAMUTEIBHBIX CEPBEPOB U BBIYMCIIUTEIBHBIX KIacTe-
POB TMO3BOJISIIOT MACIITAOUPOBATH OOYUEHUE MOJIEIEH, .

[IpoBenenne yueOHbBIX 3aHATHH (TPAKTUUECKUX U TAOOPATOPHBIX ), KyPCOBBIX
paboT U MPOEKTOB PadOT, MPOEKTHOM AEATEIbHOCTH, IO 0JI0KaM JUCHUIUIUH ITy00-
KOro 00y4YeHUs C UCIIOJIb30BAHUEM alllapaTHBIX CPEICTB MOAJIEPKKH BBICOKOIIPO-
U3BOJIMTEIBHBIX BBIYMCICHUI KOMITBIOTEPHBIX KIJIACCOB U JIA0OPATOPUHM HUCKYC-
CTBEHHOI'O MHTEJIEKTA KJIACCOB, BKIIOYAIOLIUX:

. 17 mpodeccronanbubix pabounx craHuui ¢ mporeccopamu Intel 19,
rpaduueckumu yckoputensmu NVIDIA GeForce RTX 4090, 128 I'b onepaTuBHOM
mamsatu u 1 Th SSD;

. cepBepHOE 000pYyI0BaHUE: 1Ba MOAYJISl C CYMMAapHOM TTPOU3BOIUTEIb-
HOCTBIO 772 motoka, 262 I'b oneparuBHoii namaru u 87 Th SSD;
. BBICOKOMPOU3BOIUTEIbHBIE Mporieccopsl Intel Xeon Gold/Platinum;

. GPU-knacrep Ha 6aze NVIDIA H100 (7168 I'b O3V, 110 npousBoau-
TenbHBIX sAnep, 220 notokos, 400 I'b Buneonamstu, 84 480 CUDA-saaep, 72 Th
Xpa"uiuiia, cetb 10 ['6ut/c ¢ pesepBupoBaHueM);

. cucteMbl Xxpanenust Lenovo Storage V3700 V2 u «I'paButon» (10 600
HakonuTenel, nmoanep:kka NVMe/SAS/SATA, unrerpanus ¢ VMware, Hyper-V u
Proxmox).

[IporpammHuas yacts UHGOPACTPYKTYPHI

[IpoBenenue yueOHbIX 3aHATHH (TPAKTUYECKUX U TAOOPATOPHBIX ), KYPCOBBIX
paboT U MPOEKTOB padOT, MPOCKTHOMU JAEATEIHHOCTHU, TI0 OJIOKAM JUCITUTUINH TTy00-
KOro 00y4Y€HHUs OCYILIECTBIISIETCS C UCIOJIb30BAHUEM MPOTPAMMHBIX CPEICTB MOJ-
JEPKKU BBICOKOITPOM3BOIUTENIBHBIX BEIUMCICHUM KOMIIBIOTEPHBIX KJIACCOB U J1a00-
paToOpuM UCKYCCTBEHHOIO MHTEJIEKTA KJIACCOB, BKIIFOUAOIIUX

1. Dkocuctemy pa3pabOTKH U aHAM3a JaHHBIX

WNHcTpyMeHThI aiist paboThl ¢ JaHHBIMU, TOCTPOEHUS MO/IeNiell, aBToMaTH3a-
[IUU ¥ ONTUMHU3AIIUHU TIPOIIECCOB:

. S3piku 1 okpyxenus: Jupyter, Anaconda, Google Colaboratory, Visual
Studio Code (VS Code), GitFlic.
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. bubnuorexn mammHHOrO 00yuenus: Scikit-learn, Theano, Apache
MXNet, Chainer, Fast.ai, Microsoft Cognitive Toolkit (CNTK), Deeplearning4;,
ML.NET, XGBoost, Rasa, DeepSpeed.

. OpeiiMBOpKH U cucTeMbl TiTyookoro ooyuenust: TensorFlow, PyTorch,
Keras, PaddlePaddle, Hugging Face Transformers.
. NHCTpyMEHTHI 111 pacTipeieIEHHBIX BRIYUCICHUHN U YIIPABICHUS TIPO-

neccamu: Apache Hadoop, Apache Spark, Apache Airflow, Apache NiFi, Dask,
Ray, Optuna, MLflow.

. CpencTBa uHTerpanuu 1 moTokoBoii 00padotku: Apache Kafka.

. Cratuctnueckuii 1 MaTeMaTuueckui ananus: EViews, Stata/IC, Statis-
tica 6 Ru, Mathcad Express, Wolfram Mathematica.

. WMHCTpYMEHTBI TSl MOJICTMPOBAHUS U CUMYJIAIUi: Anilogic.

. Cpenst pazpadbotku uHTepdeiicon: Qt Creator, Qt Designer.

2. HCTpyMEHTBI KOMITBIOTEPHOTO 3PEHUS M aHAJIN3a H300paKeHU

Wcnonb3yrores s 00padboTku GOTO-, BUI€O- U CEHCOPHBIX JIAHHBIX:

. bubnuorexn u dpeitmBopku: Open Source Computer Vision Library
(OpenCV), Caffe, ONNX (Open Neural Network Exchange), Fast.ai, PaddlePaddle.

. Crnenmann3upoBaHHBIC MAKeThI: Scanex image processor, Point Cloud
Library (PCL).

3. Bl-nnaTdopMbl 1 UHCTPYMEHTBI aHAITUTUKU

Jns Bu3yanuzanuu, aHaIuTUKU Y IIPUHSATHS PELICHUN:

. Bl-cuctemsr u nambopast: QGIS, PowerBI, Grafana.

. OTtpacnessie uncTpyMmenTsl: ExactFarming, ExactScoring.

4. CucreMsl yripaBieHUs JaHHBIMUA U 0a3aMu

Pensittmonnsie u Hepensimonusie CYB/I:

. PostgreSQL, MySQL, Microsoft SQL Server, MongoDB.

Jlexiuu MpoOBOJATCS B CHEIMATIM3UPOBAHHON ayTMTOPUH, 000PYI0BAaHHON
MYJIBTUMEIUIHHBIM MTPOSKTOPOM JJISI IEMOHCTPAIIMHA KOMITBIOTEPHBIX MTPE3EHTAIUH.
Jl71s mpoBeieHUs MPaKTUYECKUX 3aHsATU nmo qucuurumae « U T-undpactpykrypa
opranuzauuu AITK» HeoOXouMa KOMITbIOTEPHAS ayIUTOPHSL.

Nudpactpykrypa s peanusanuu 0a30BOro 0Jioka IO TiyOOKOMY U
MalIMHHOMY OOYYEHHMIO NpH MOATOTOBKM OakalaBpOB BKIIIOYAET amnnapaTHoe
o0OpyJI0OBaHME U  CHEIUAIM3UPOBAHHOE MPOrpaMMHOE OOecredeHue s
BBITTIOJTHEHHSI BBICOKOTIPOM3BOIUTEIIHHBIX BRIYMCICHUH, U TTO3BOJISIET UCIIOJIb30BATh
bpeiMBOpKHU 1T pa3pabOTKH U pa3BEPTHIBAHUS MOJIEICH TITyOOKHX HEUPOHHBIX
ceTell, MHCTPYMEHTHI YIPABJICHUS JAHHBIMU 1711 00pabOTKH U XpaHEHUs JaHHBIX,
oOnaunbple TaTGopMbl, mepudepuitHpie yCTpOCTBA M AATYUKU ISl CO3JaHUs
CUCTEM HCKYCCTBEHHOTO HWHTEJUIEKTa B arpoNpPOMBIIUICHHOM KOMIUIEKCE, YTO
oOecnieunBaeT (GopMHpOBAaHME TNPAKTUYECKAX HABBIKOB U KOMIICTEHIMH Yy
oOydJaronmxcsi, HEOOXOJUMBIX B MPO(EeCCHOHATBLHON MNesITeNbHOCTH B cdepe
MCKYCCTBEHHOT'O MHTEJJIEKTA M aHaJN3a JaHHBIX.

AmnmapatHas yacTu HH(PACTPYKTYPhI MMO3BOJISIET PEIINTD 3aJa4n:

- obOecrnie4eHus] BBICOKONPOU3BOIUTEIBHBIX BBIYMCICHUN Ui 0O0pabOTKU
00JbIINX 00BEMOB TAHHBIX U TPEHUPOBKU MOJENIE MAIIMHHOTO O0YUYEeHHUS;
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- pa3BEPTHIBAHUS CIICUANTU3UPOBAHHBIX CEPBEPOB U OOJIAYHBIX CEPBUCOB IS
GPU-BbIuKciieHUH U pacnipeeieHHbIX PACYETOB;

- OpraHu3alMy XpaHWIKIL JaHHBIX C BBICOKOW MPOITYCKHON CIOCOOHOCTBIO U
MacCIITabHPyEMOCTBIO;

- o0ecrneuynTh BO3MOXKHOCTh MapajuiesibHOW 00paboTKH OONbIIUX O00BEMOB
JAHHBIX 32 CUET BHICOKOIPOU3BOAMUTEIBHBIX CEPBEPOB U BHIYMCIUTENIBHBIX KlacTe-
POB, UTO MO3BOJISIET MACIITAOUPOBATh O0yUYEHUE MOCIICH.

[IpoBeaeHne yueOHbIX 3aHATHI (TPAKTUYECKUX U 1a00PATOPHBIX ), KYPCOBBIX
paboT U MPOEKTOB padOT, MPOCKTHOM JAEATEIBLHOCTH, TI0 OJIOKAM JUCIUTUINH I1y00-
KOro 0Oy4eHHs C UCIOJIb30BaHUEM allapaTHbIX CPEICTB MOIIEPKKH BBICOKOIPO-
U3BOJUTENbHBIX BBIYMCIECHUN KOMIIBIOTEPHBIX KJIAcCCOB U J1TaOOpaTopuM HCKYC-
CTBEHHOI'O MHTEJIIEKTA, BKIIOYAs:

1. 17 npodeccronanbHbIX pabounx cTaHiuii ¢ mpoueccopamu Intel 19 u rpa-
¢uyeckumu yckoputensimu NVIDIA GeForce RTX 4090 128 I'b onepatuBHO# na-
MaTH, 1 Th SSD nHakonuTenei

2. CepBepHOe 000pyA0BaHHUE:

- 2 MOZyJIsl C CYMMapHbIM KOJIMYECTBOM 772 MOTOKOB;

- 262 I'b oneparuBHoi namstu, 87 Th SSD xpanunuma;

- Bricokonpousoautenbhbie npoiieccopsl Intel Xeon Gold u Platinum;

Brruucnurensnsiii kiactep Ha 0aze NVIDIA H100;

- 7168 I'b onepaTuBHOI TaMATH;

- 110 npousBoguTenbHbIX saep, 220 BbICOKOA(DPEKTUBHBIX TOTOKOB;

- 400 I'b Buneonamstu, 84480 saep CUDA;

- 72 Th BBICOKOCKOPOCTHOTO XPaHUJIUIIIA;

- 10 T'6uT ceTh ¢ pe3epBUPOBAHUECM.

[IporpammHuas yacte HHGOPACTPYKTYPHI BKIIOYACT:

- IKOCUCTEMY HHCTPYMEHTOB pa3paOOTKH M aHanuza gaHHbiX (Python, R,
TensorFlow, PyTorch);

- OubnuoTeku u PpeMBOPKH JJIs TITyOOKOro o0yueHus u Al-pa3paboTku;

- UHCTPYMEHTBI BU3yaJIM3allMM 1 MOHUTOPHUHIA IPOU3BOJUTEIBHOCTA MO/JIE-
JIEH.

[IpoBenenne yueOHbIX 3aHATHI (TPAKTUYECKUX U JTA0OPATOPHBIX), KYPCOBBIX
paboT W TPOEKTOB pPabOT, MPOCKTHOW EATEIIBHOCTH, IO OJIOKaM JUCIMIUIMH
rJIyOOKOro 00y4YeHus OCYLIECTBIISIETCS C UCIOIb30BAHUEM MTPOrPAMMHBIX CPEJICTB
NOJJIEPKKHA BBICOKOIIPOU3BOJUTEIBHBIX BBIYMCICHUI KOMIBIOTEPHBIX KJIACCOB U
7a0b0paTOpUM MCKYCCTBEHHOI'O MHTEJUIEKTa KJIACCOB, BKIIIOYAIOIIMX MOMYJISPHBIC
¢peiimBopku  TensorFlow, PyTorch, Keras u MXNet. OTH HHCTpyMEHTHI
npeaocTapisaoT ondnuoteku u API uist pazpaboTku, TPeHUPOBKU U pa3BePTHIBAHUS
MojieJiel TIIyOOKOro 0Oy4eHus.

Kpome Toro, cneumanuzupoanHoe I[IO BkiIOYae€T UHCTPYMEHTHI
3 PeKTUBHOTO yNpaBieHUsT OONBIIMMU 00bEMaMU JaHHBIX, Takue kak Hadoop u
Spark, a Taxxke BcmomoratenpHOe [1O: Jupyter, Open Source Computer Vision
Library (OpenCV), Visual Studio Code (VS Code), Anaconda, GitFlic, Scanex
image processor, QGIS, Anilogic, Scikit-learn, Theano, Apache MXNet, Apache
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Hadoop, Apache Spark, Apache Airflow, Apache NiFi, Caffe, ONNX (Open Neural
Network Exchange), Chainer, Fast.ai, Microsoft Cognitive Toolkit (CNTK),
PaddlePaddle, Hugging Face Transformers, Deeplearning4j, ML.NET, XGBoost
(eXtreme Gradient Boosting), Dask Rasa, DeepSpeed, MLflow, Ray, Optuna, PCL
(Point Cloud Library), ROS (Robot Operating System), EViews, Stata/IC, Statistica
6 Ru, Mathcad Express, Apache Kafka, Wolfram Mathematica, Google
Colaboratory, Qt Creator, Qt Desighner, PostgreSQL, MySQL, Microsoft SQL
Server, MongoDB.

B ydeOHOM mporiecce ucnomibzyercss HHGpacTpyKTypa yueOHO-HAYUHBIX Jia-
6opatopuii Llentpa «IIpoexTHblil nHCTUTYT LHppoBOi TpaHnchopmanuu AIIK», ge-
ATENTLHOCTh KOTOPOTO IMOCTPOCHA HAa TMPUHIUIAX CHHEPTUU MEXIY aKajgeMude-
CKUMHM 3HAaHUSIMU U peajbHBIMU MOTPEOHOCTSMHU arpOMPOMBIIIIEHHOTO KOMILJIEKCA.
Crparerus HampaBlieHa Ha CO3/IaHNE YCTOWYUBOM 9KOCUCTEMBI, TJ€ CTYACHTBI, TIPe-
1o/IaBaTeNd U OM3HEC-IapTHEPHI COBMECTHO pa3padaThIBAIOT PEIICHUS IS ITUpPO-
BU3AIMH OTpaciu, ucnoib3ys R&D-HanpaBieHus: Kak OCHOBY JiJIsl 00pa3oBaTeib-
HBIX MOJIyJIEH U KEHCOB:

1. IoT-naGoparopusi: TeCTUpOBaHUE 3aANIUIIEHHBIX KaHAJIOB YIPaBIICHUS
arpo-I1aTyuKamM U aBTOMaTU3upoBaHHbIMU cucteMamu (IPv6, 5G).

2. JlaGopatopusi O0BIINX JAHHBIX: pa3pad0TKa METOUK KOHTPOJISI KauyecTBa
U TIPe100pabOTKN UCXOTHBIX JTAHHBIX.

3. JlaGoparopusi nu@pOBBIX JABOMHUKOB: MOJEIUPOBAHUE BHUPTYATbHBIX
arpo-00bEKTOB C OIEHKON HAJEKHOCTH U OTKa30yCTOMUYUBOCTH.

4. JJaboparopust ['IC u JI33: amanrtanusi reonpoCTpaHCTBEHHBIX TIATPOpPM
10J1 TOYHOE 3eMIIe/IEIHeE.

5. Jlaboparopust nHGOPMAITMOHHON O€30MacCHOCTH: ayIUT U MEHTECT arpo-
UT-cucrem.

6. JlaGoparopus OuonHpopmaTuku: 00paboTKa U CTPYKTypUpOBaHUE OUO-
JTAaHHBIX.

7. JJabopatopust i pOBBIX MPOAYKTOB: MPOTOTUITUPOBaHUE UHTEPHENCOB U
API na arpo-pemenuii.

8. Jlaboparopuss U1 B AIIK: Bepudukamus u ceprudukaius oTpaciieBbIX
NH-monenei.

Cenenus 00 00ECIIEYeHHOCTH CIICIMATM3UPOBAHHBIMY Ay IUTOPHUSIMU, KaOu-
HeTaMu, J1abopaTopusiMU MPEACTABIECHBI B TabuIie 9.

Tadauua 9
Cgenennsi 00 00eCne4eHHOCTH CIIENMATM3UPOBAHHBIMY AYIUTOPUSIMH,
Ka0OMHeTaMHU, JA00PATOPUAMHU

HaumeHoBaHue crienUaIbHBIX TOMe-
LIeHUH ¥ TOMeIeHUH 1JIsl CAaMOCTOs- OcHalIeHHOCTD CrIeUAIbHBIX IOMEIeHHH U
TeJIbHOU padoThbl (N2 yueOHOro Kop- NMOMeIleHU J1JI51 CAMOCTOATEIbHOI padoThI
nmyca, Ne ayauropun)
AynuTopus U1l IPOBEICHUS 3aHATUN Buneonpoexrop 3500 JIm, Hoytoyk HP 15-
nexuuoHHoro tuna Ne32, yu. kopmyc da0065ur, 15.6", Intel Pentium
Ne21
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® WHIWBHIYyallbHAs IPOPAOOTKA CTYJACHTOM JICKIIMOHHOTO MaTepuaa o pe-
KOMEH/TyeMOMH JIUTEepaType, KOMIbIOTEPHBIM MPE3CHTAINSAM U KOHCIIEKTaM, BBITIOJI-
HEHHBIM JIPYTUMH CTYACHTaMH, C IMOCICAYIOIIUM YCTHBIM OITPOCOM;

e pedepar Ha TeMy, IPEITIOKEHHYIO MPETO/IaBATEIIEM.

TpynoemkocTs pedepaTa He MOKET MIPEBBINMIATH KOJTMYECTBA YACOB JIEKIIMOH-
HBIX 3aHATHH, MPOMYIIEHHBIX CTyIeHTOM. Pexomenayemblii o0beM pedepara — He
6omnee 10 crpanun. OpurnHanbHOCTH pedeparta mposepsiercs. [1o TpeboBanmio mpe-
M0JIaBaTeNsl CTYJCHT JOJKEH ObITh TOTOB MPECTABUTH JI0KA3aTeIbCTBA OPUTHHAIIb-
HOCTH pedepaTa (HarmpuMep, KCEPOKOITUN UCTIOJIb30BAaHHBIX NCTOYHUKOB, CAlTHI B
cetu MHTEepHET, KoMK OMOIMOTEYHBIX A00OHEHTCKUX KapTOYEK U JIP.), & TAK)Ke 00b-
SCHUTD 3HaYEHHS] TEPMUHOB, BCTPEUAIOLIUXCS B pedepare.

C paspernienus npenogaBaTess CTyICHT UMEET ITPaBO OTPA00TATh MPOMYIICH-
HOE TIPAKTHUYECKOE 3aJJaHIE CAMOCTOSITETFHO 1 OTUYMTATHCS TI0 HEMY Ha ONvKaiieM
MPAKTUYECKOM 3aHITUH (€CIH 3TO HE MPOTHUBOPEUYUT €ro IJIaHy) Ju00 BO Bpems,
Ha3HAYCHHOE TPETo/1aBaTesieM JIJIsl HHINBHUY AJTbHBIX KOHCYJIbTAIIHA.

Ecnmu camocTosTenpHas oTpabOTKa MPAaKTUYECKOW pabOThl HEBO3MOXKHA IO
TEXHUYECKUM ITPUUUHAM JIUOO B CBSI3U C HEJOCTATOYHON MOJITOTOBIEHHOCTBIO CTY-
AeHTa, TO Kadeapa mpukiagHol HHPOPMATHKH OPTaHU3YeT JOMOTHUTEIHLHOE TIPaK-
TUYECKOE 3aHSTHE VISl BCEX CTYACHTOB, HE BHITIOJHUBIINX MPAKTUIECKUE paOOTHI B
CPOK Y HE 0TpabOTaBIINX X CAMOCTOSITEIILHO.

[Ipormyck 3aHATHS IO JOKYMEHTAIBHO MOATBEP)KICHHON JIEKaHATOM yBaXKH-
TEJIHHON MPUYMHE HE SBISAECTCS OCHOBAHUEM JIJII CHY)KEHUSI OIICHKU BBITOJTHEHHON
MPaKTUYECKON padOThI.

12 MeToauyeckne peKOMeHIAIUH NPENoAaBaTeJISIM 110 OPraHu3aluu 00y4ve-
HHS 10 TUCHUILTHHE

Jns obecnieyeHust OONbIICH HAIJISIIHOCTH JICKITMOHHBIC 3aHSITHUS JIOJDKHBI
MIPOBOJUTHCSA B Ay IUTOPHUAX, 000PYIOBAHHBIX MPOSKIITMOHHOM anmapaTypou s jie-
MOHCTpAallMM KOMIBIOTEPHBIX Mpe3eHTauuil. [1o kaxaon Teme (Bompocy) npenoja-
BaTeJb JOJIKEH CPOPMUPOBATH CITUCOK PEKOMEHIYEMOM JIUTEPATyPHhI.

Hauano mpakTuieckux 3aHATHI CIEAYET OTBOJAUTH MO 00CYKJIEHHE BOIPO-
COB CTYJICHTOB IO COJCP>KaHUIO U METOJIMKE BBITOJIHEHHS MMPAKTUYECKUX PAOOTHI.
JlonyckaeTcst mpu TakOM OOCY’KJIEHUM HCIOJIb30BAHUE OJIHOM U3 TEXHOJIOTUM UH-
TEepakTUBHOrO oOydeHus. [l mpoBeAeHUs HHAWBUAYAIbHBIX KOHCYJIbTAIUN
JIOJDKHO OBITH TIPEyCMOTPEHO BHEAy IUTOpHOE Bpemsi. [Ipu npoBeeHnn npakTuye-
CKHX 3aHSTHU NJ1s1 POPMHUPOBAHUS HEOOXOAMMBIX KOMITETEHIIUN CIETYET MCIIOJIb-
30BaTh aKTHUBHBIE U MHTEPAKTUBHBIE 00pa30BaTE/IbHbIE TEXHOJIOI MM, OMTMCAaHHBIE B
. 5 ganHoM paboueit mporpammbl. HeBbimosiHeHHEe TPEOOBAaHUN K MPAKTUUYECKUM
3a1aHUSIM SIBJISIETCSI OCHOBAHUEM JJII TIOBTOPHOTO BBIMOJIHEHUS MPAKTUYECKON pa-
0O0THI C I3MEHEHHBIM BapUAHTOM 33/IaHUN U CHUXKEHUS OLICHKH.

KoHTposib 3HaHUI CTYJIEHTOB MPOBOAUTCA B (popMax TEKYIIEH aTTeCTAIIHA.
Tekyias arrectanusi CTyI€HTOB IPOBOJMUTCS MOCTOSHHO HA MPAKTUYECKUX 3aHS-
THSIX C TIOMOIIBI0 KOHTPOJIS PE3YJIbTATOB BBIIIOJHEHUS MTPAKTUYECKUX U TECTOBBIX
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3aJ[aHui, YCTHOTO OMpOCa, a TAK)KE Ha KOHTPOJIbHOM Heaene. [IpomexyTodHas ar-
TecTalus CTYJAEHTOB IMPOBOAMUTCA B popme 3aueta (3 cemecTp).

PekoMeHayeTCs ONpeaessaTh CPOKU IIPOBEACHHS KOHTPOJIBHBIX MEpOIpHS-
THI, MAKCUMaJIbHAs OLIEHKA 3a Ka)KJI0€ U3 HUX U MIpaBUjIa epeBoaa 00mero Kojm-
yecTBa 0A/UIOB, IMOJYYSHHBIX NPU U3YYEHUH JUCLIUMIUIMHEL, B HTOrOBBINA PE3YIbTAT
(3auger).

BhIIOJHEHHE MPAKTHYECKUX 3aHATHIA SIBISETCS 00s13aTeNIbHBIM JUIS BCeX 00y-
yatomuxcsa. CTyIEHThI, HE BBIIOJHUBIINE B MOJIHOM 00beME pabOThI, IIPE1y CMOT-
pEeHHbIE Y4eOHBIM ILIaHOM, HE JIOIyCKAlOTCs K ¢/1ave 3a4era.

IIporpammy paspaborain:
[loramnos b.B., a.1.H.

(rfonmucy)
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PEINEH3UA

Ha padovyro NporpaMmy JAMCHUILTHHBI

«MeToabl U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLJIEKTA B PO eCCHOHAIBHOM e TeIbHOCTID)
OITOII BO no nanpasienuio 36.04.02 «3ootexnus»» HanpaBjeHHOCTH (poduiio): «Kone-
BO/JICTBO M KOHHBIH CIOPT», «TeXHOJI0rHN TOYHOI0 })KHBOTHOBOACTBAY», «[ITHIEBOACTBOY,
«IIpukIagHass HyTPUIHOJIOTHS U TEXHOJIOTUSI KOPMOBY», «['eHeTHYecKHe MeTOAbl 1 OMOUH-
¢dopmaTnka B JieMEHHOM KUBOTHOBO/JCTBE», «PbI00BOACTBOY -
(kBajMuKanusa BBITYCKHUKA — MATUCTP)

Hlenpunoit E.B., kanauaaToM neaaroruyeckux HaykK, JOLUEHT Kadeapbl CHCTEM aBTOMATH3H-
pPOBaHHOTO MpoeKTUpoBaHus HHKeHEpHBIX pacueToB DT'BOY BO PITAY-MCXA umenu K.A. Tumu-
ps3eBa, (najnee Mo TEKCTY PELEH3EHT), MIPOBEACHO PeLeH3UpOBaHUe pabouel mporpamMmbl JHCLHU-
TUIMHBI « METO/IbI M TEXHOJIOTUU UCKYCCTBEHHOT'O UHTEIIEKTa B MPOPECCUOHAIBHOMN 1eATEeIbHOCTI
no HanpasieHuto 36.04.02 «3oo0TexHus» (MarucTp) HamnpasieHHOCTH (poduiio): «KoHeBoaCTBO U
KOHHBIHA cropT», «TexHomoruu TOYHOro KUBOTHOBOACTBa», «IITuneBoncrsoy, «llpuknagHas HyT-
PHUILIMOJIOTUSL U TEXHOJIOTUSI KOPMOBY», «l eHeTnyeckre MeToasl U OMonH(pOopMaTHKa B TNIEMEHHOM
KUBOTHOBOJICTBE», «PBI00BOACTBOY - pazpabotanHoit B PI'BOY BO «Poccuiickuii rocyaapcTBeH-
HbIi arpapHbiit yHuBepcuteT — MCXA nmenu K.A. TumupszeBay», Ha kadenpe NpUKIaaHON HHPOP-
MaTtuku (paspabotuuk — [loranos b.B., 1.1.1H.).

PaccMoTpeB npencTaBieHHbIE HA PELEH3UPOBAHNE MAaTEPUAIbl, PELIEH3EHT IIPUILEIN K CIIEaY-

IOLIMM BBIBOJAM:

1. IlpeabsiBnennas paboyasi mporpaMmma JUCUUILUIMHBI « METObI U TEXHOJIOTUH UCKYCCTBEH-
HOT'0 MHTEJUIEKTa B NMPO(ECCUOHANBHON AesITeabHOCTH» (fanee no tekcry Ilporpamma) coomsem-
cmegyem TpedoBanusM GI'OC BO no nanpasienuto 36.04.02 «3ootexuus». [Iporpamma codeporcum
BCE OCHOBHBIE pa3JieNbl, coomseemcmeyen TpeOOBAHUAM K HOPMaTHBHO-METOINYECKUM JTOKYMEH-

TaM.
2. Ilpencraenennas B IIporpamMmme axkmyansnocms yieOHOW TUCIUIUTMHBL B PaMKax peaju-
3anuu OIIOIl BO wue nodneswcum comnenuro — AMCUMIUIMHA OTHOCUTCA K 4acTu, (GpopMmupyemoin

ydacTHUKaMu 00pa30BaTEeNbHBIX OTHOIIICHUH.

3. IlpencraBnennsie B [Iporpamme wuenu IUCUUIUIMHBI coomeemcmeyiom TpeOOBaHUSM
®I'OC BO no nampasienuto 36.04.02 «300TexHus».

4. B cootBerctBuM ¢ [Iporpammoit 3a nucturuinHoNn «MeTobl U TEXHOJIOTUU UCKYCCTBEH-

HOI'O MHTCJIJICKTA B HpO(I)eCCI/IOHaJ'ILHOI\/'I ACATCIIBHOCTH> 3aKPCIIJICHBI IBC KOMIICTCHIIUN (6 WHIHUKa-
TOpOB). III/ICHI/IHJ'II/IHa ((MGTO,Z[LI H TCXHOJIOTUH UCKYCCTBCHHOI'O MHTCIICKTA B HpO(i)CCCHOHaHBHOI;'I
ACATCIBHOCTH U IPCACTaBICHHAA HporpaMMa cnocoobHa peajiuzoedms UX B OOBSABICHHBIX Tpe60-

BAHMSIX.

5. Pesynomamui 00yuenus, npeacrapicHuble B [IporpaMMe B KaTeropusix 3HaTh, yMeTb, Blla-
IeTb coomsemcmayom cieupuKe U COASPKAHNIO TUCIUIIIIMHBI U 0eMOHCMPUDYION 803MOHCHOCH
[IOJIyYEHUS 3asBJICHHBIX PE3YIbTATOB.

6. O6mast TpyI0EMKOCTh TUCHUIIIUHBI «METOAbl U TEXHOJIOTMH HCKYCCTBEHHOT'O WHTEII-
JIeKTa B PO EeCCHOHANBHON AeATeIbHOCTY cocTaBisieT 108 gaca / 3 3au.ex.

7. Wndopmanus 0 B3aMMOCBSI3U W3y4aeMbIX JUCLUIUIMH U BOIIPOCAM MCKIIOUEHUS TyOJin-
POBaHHMS B COACPKAaHUN TUCIUIUTUH COOmeemcmayem AeUCTBUTEILHOCTH. JluciuminHa «MeToabl 1

TEXHOJIOTUM MCKYCCTBEHHOT'O MHTEIIEKTa B MPO(ECCHOHATBHON ACATEILHOCTHY B3aUMOCBS3aHa C
npyravu guctpmuinaamMu OTTOIT BO u Yye6noro urana o HampasieHuto 36.04.02 «300TexXHUD» U
BO3MOYXHOCTh TyOJIMPOBAHUS B COJICPKAHUU OTCYTCTBYET.



8. Tlpencrasnennas [IporpamMma mpearonaracT MCMOIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIBHBIX TEXHOJIOTHIA, HCTIOJIb3yEMBbIE PU PEATM3ALMH PA3THYHBIX BUIOB yueOHOH paboTsl. POpMBI
00pa30BaTeNbHbIX TEXHOJIOTHI_ coomeemcmeayiom CIEU(UKE TUCLMATUTHBL

9. TIporpamma JUCLHMILTMHBI « METOAbI M TEXHOJIOTHMH UCKYCCTBEHHOIO HHTEJICKTa B TIPO-
decCHOHABHOM NEATENFHOCTHY MPEATONAracT MPOBEICHNE 3aHATHI B MHTEPAKTHBHOH opMme.

10. Bugsl, conepykanie U TPYIOEMKOCTh CaMOCTOSTENBLHOM pabOThl CTYAEHTOB, MPEACTaB-
neHHsle B IIporpamme, coomsemcmegyrom TpeOOBaHUSIM K IOATOTOBKE BBITYCKHHKOB, COICpKa-
mumcs 8o ®I'OC BO namnpasienus 36.04.02 «300TexHUsD).

11. INpencraBneHusie u omucantbie B [Iporpamme GopMbl mexyuyeri OUEHKH 3HAHUH (Y CTHBIMA
onpoc, Kak B popMe 00CY K IEHHS OTAETBHBIX BOIPOCOB, TaK H 3alMTa MPAKTHIECKMX paboT), coom-
semcmeyiom crieliuKe TUCIUTUTMHBI ¥ TPEOOBAHUAM K BBIITY CKHHKAM.

®opMa MPOMEXKYTOYHOTO KOHTPOJIS 3HAHMH CTYHEHTOB, mpeaycmorperHas [IporpamMmoit,
ocyliecTBisieTcs B opMme 3aueTa, uTo coomeemcmeyem CTaTyCy MUCLHMIUIMHBI, KaK JUCLUIUIMHBI
gactH, (opMHUpyeMOH ydacTHUKamu oOpasoBatensHbiXx oTHomeHuii ®I'OC BO nampaneHus
36.04.02 «300TeXHUMD.

12. ®opMBI OLIEHKH 3HAHMI, IPEICTaBIeHHbIE B [Iporpamme, coomsememeyiom cneuuduke
JUCLIMTUTHHBI ¥ TPEOOBaHUSAM K BBIITY CKHUKAM.

13. VuebHO-MeTOMYECKOE 00ECIICYCHHUE TUCIIUILINHBI MPEACTAaBICHO. OCHOBHOM JIMTEpATy-
poii — 2 HCTOYHMKA, JIOTIOJIHATEIBHOMN JTUTEPATy POl — 5 HAUMEHOBAHUI U coomeemcmeyem TPeOO-
BarusaM ®I'OC BO no Hanpasnenuto 36.04.02 «300TexHU.

14. MaTepuaibHO-TEXHHYECKOE 00ECTICYeHHE JUCLUILUTHHBI COOTBETCTBYET CELM(UKE THC-
IMTUTHHB] « METOIbI ¥ TEXHOJIOTMH HCKYCCTBEHHOTO MHTEIUIEKTa B MPO(ECCHOHAIBHON [EATEIbHO-
CTH» U 00ECIIEYMBAET MCIIOIb30BAHHE COBPEMEHHBIX 00pa30BaTE/bHbIX, B TOM YHMCJIC HHTEPAKTHB-

HBIX METOJIOB O0YUYEHHUS.

15. MeTonu4ecKre peKOMEHIALUH CTYA€HTaM U METOMYECKUE PEKOMEH/IAIIAH MPENoiaBa-
TEJISM 110 OPraHu3aLKK 00yYEeH s 110 IUCLMILUIMHE JAI0T PEICTAaBICHHE O Cieuu(prKe 00yYeHHs Mo
aECIMIUTHHE « METOMbI ¥ TEXHOJIOTHH HCKYCCTBEHHOTO WHTEJUIEKTa B MPOPECCUOHAIBHOM IEATEb-
HOCTHY.

OBUIME BbIBO/IbI

Ha ocHOBaHMH ITPOBEAEHHOTO PELIEH3UPOBAHMUS MOXKHO CIIEJIaTh 3aK/IOUCHHUE, YTO XapaKTep,
CTPYKTypa U CoAepXKaHUe paboueii MporpaMmal JUCIMILTHHB « METObI ¥ TEXHONOTHH HCKYCCTBEH-
HOTO HHTeJIIEKTa B npodeccronanbHoit aestensHocTiy OITOIT BO no Hanpasienuio 36.04.02 «3o-
OTeXHHUsA» HanpasieHHOCTH (mpoduio): «KOHEBOACTBO M KOHHBIA CHIOPT», « TEXHOJIOTHH TOYHOTO
JKHBOTHOBOACTBaY, «[ITHeBOICTBOY, «IIpHKIagHas HY TPULIMOIOTHS U TEXHOJIOTUsl KOPMOBY, «['e-
HETHYECKUE METO/Ibl ¥ OMOMH(OPMATHKA B IIIEMEHHOM XHUBOTHOBOJCTBEY, «PBI60BOACTBOY (KBAIIH-
(uKalKs BBITYCKHMKA — MArkcTp) - paspadotanHas [lotanosbiM B.B. 1.T.H., cooTBETCTBYET TPEOO-
saausam ®I'OC BO, coBpeMeHHbIM TpeOOBaHUAM SKOHOMUKH, PhIHKA TPY A M MIO3BOJIUT IIPH €€ pea-
JIM3ALMK YCTIEIHO 00ecrneunTh GOPMUPOBAHHE 3asBJICHHBIX KOMIIETCHIINM.

Penensent: lllenpuna E.B., kanaunar neiarorn4eCkux Hayk,
JOLEHT Kaeapsl CHCTEM aBTOMAaTU3UPOBAHHOI'O NPOEKTUPOBAHKS HH)KEHEPHBIX PacueTOB

~
L—W

" (moamucs)
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