[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o granenbue:
OM0:Serpeton DEASRRIE A0S rocyrapeTein

D€ AaBTOHOMHOC 06pa3OBaTeJ'lI>HOC YUYpEKIACHUE BbICHICTO oﬁpaaosaﬂnﬂ

LlomxHocTb: Pektop «Poccuiicknii yaugepcureT Apyx0b1 HaponoB nmenn Ilarpuca JIlymymobD»

[lata nognucanus: 26.05.2026 08:48:54

YHUKanbHbI MPOrpaMMHbIN KIKOY:
ca95320120d4891083f939673078ef12989dae18a

HNuxenepHas akaieMust

(HAIMMCHOBAHHUT OCH

10BHOTO yueOHoro nozapazaeneaus (OYII) — pazpaborauka OIT BO)

PABOYAS ITPOTI'PAMMA JUCIHUIIJIMHbI

MNPAKTUKYM IPUMEHEHUSA NCKYCCTBEHHOI'O UHTEJUIEKTA B

HE®TETA30BOM JEJIE

PexomengoBana MCCH pas Ha

(HaMMeHOBaHUE TUCITUTUTMHBI/MOYJIIS)

NpaBJeHN MOATOTOBKH/CIIENMATbHOCTH:

21.04.01 HE®TEIT'A30BOE JAEJIO /
27.04.04 YITPABJIEHUE B TEXHUYECKHUX CUCTEMAX

(KOL[ 1 HAUMCHOBAHUC HAIIPABJICHUS HO,HI‘OTOBKI/I/ CHeHHaHLHOCTI/I)

OcBoeHHe IMCUMILUIMHBI BeleTCSl B PaMKax peaju3allid OCHOBHOW mNpogeccHOHATbHOM
o0pa3oBareJibHOI MporpamMmmMbl Boeiciiero oopaszosanus (OI1 BO):

HUCKYCCTBEHHBIN MHTEJJIEKT B HE®TETA30BOM JIEJIE

(nanmeHoBanue (npoduis/cnennanuzanus) OI1 BO)

2026 1.



1. HEJIb OCBOEHUSA JUCHUITJINHBI

JucuunnuHa «IIpakTukyM MpUMEHEHHS MCKYCCTBEHHOTO MHTEIUIEKTa B HE(TEra3oBOM Jelie» BXOIUT B
nporpammy MarucTparypbl «ICKycCTBEHHBIM HHTEIIEKT B HE)TEra30BOM Jiene» 1o HampaiaeHusM 21.04.01
HedrerazoBoe nmeno / 27.04.04 YnpaBneHne B TEXHHYECKMX CHCTEMaxX M H3y4daeTcs B 3 cemecTpe 2
Kypca. ucuumnuny peamusyer Kadenpa MexaHuku ¢ TpoLEccOB  yhpaBieHusd. JlucuurinHa
coctour w3 4 pasznenoB U 14 TeM | HampaBieHa Ha W3ydeHue mMeroaoB MM m mMamumHHOTO OOy4eHHS
(MO) nans  pemeHus: KOHKPETHBIX 3aaad HedTera3zoBoro jJeia, BKIOYas o0paboTKy, aHaIU3 W
MHTEPIIPETALNIO T€0JIOT0-TeOPU3NIECKUX JaHHBIX.

Ilenpto oOCBOEHUS AMCHUIUIMHBI SBISETCS COOPMHUPOBATH Yy CTYACHTOB TNPAKTHUYECKUE HaBBIKU
npumeHeHus mMetonoB MW u mammuaHoro o0ydenus (MO) nist pemieHrss KOHKPETHBIX 33a/1ad HeTera3oBoro
Jiena, BKIIro4das 00paboTKy, aHalIU3 U HHTEPIIPETAIUIO T€OJIOTO-Te0(PH3NIECKUX JaHHBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA JHCIHUIIJIMHBI

OcBoenue qucuUIUIMHEBI «IIpakTHKYM IPUMEHEHUs! HICKYCCTBEHHOTO MHTEJICKTa B HE(DTEra3oBoM Jesiex»
HarpasJieHO Ha (opMupoBaHHue y 00yJarOmUXCs CIASIyIOIMUX KOMIETSHIIUH (YaCTH KOMITETCHIIUN )

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemvlix y 00y4aouuxcs npu 0C80eHul OUCYUNIUHb
(pe3ynbmamul 0C80eHUsS OUCYUNTUHDL)

I/IH)II(IKaTOI)I)I JOCTHIKECHHSI KOMIICTCHIINHN

Mndp Komnerennns M
(B paMKax JaHHOM TUCHMIIINHBI)

CrniocoOeH ynpasisTh IPOEKTOM Ha BCEX VK-2.1 3HaeT MeTOAbI pelIeHNs] KOHKPETHBIX 3a1a4
JTanax ero XU3HEHHOTO IUKJIa MPOEKTa 3a8BIEHHOTO Ka4eCTBA U 32 yCTAaHOBIECHHOE
BpEMsI; OCHOBBI IIPOEKTUPOBAHUS U PELLICHUS
KOHKPETHOM 3a/1a4¥l NPOEKTa, BBIOWPast ONTUMAaJIbHBIN
CIOC00 ee pelIeHus, NCXO/Is U3 AEHCTBYIOMINX
IIPABOBBIX HOPM U UMEIOLIUXCS PECYPCOB U
OrpaHUYEHUH;

YK-2 VK-2.2 Ymeer hopMynupoBaTh B paMKax
MOCTaBJIEHHOM IeTIH IPOEKTa COBOKYMHOCTh
B3aUMOCBSI3aHHBIX 3a/1a4, 00ECIeYNBAIOIINX ¢

JIOCTUXKEHHE;

VK-2.3 Bnageet HaBbIKaMH IIPOTHO3A U ONPEEICHUS
0XKUJIaEMBIX PE3yJIbTaTOB PEILICHNS BbIICICHHBIX 3a7a4;
HaBBIKAMH ITyOJIMYHOTO MPEICTABICHUS PE3YIbTaTOB
peleHus] KOHKPETHOM 3aja4y IPOCKTa;

CriocobeH OLleHUBaTh Pe3yIbTaThI OIIK-5.1 3HaeT OCHOBEI OIIEHKH Pe3yJIbTaTOB
HAyYHO-TEXHUYECKUX pa3paboTOK U HAyYHBIX HAy4YHO-TEXHUYECKUX pa3paboTOK U UCCIICIOBAHUM,
UCCIIC0BAHUI, CHCTEMAaTH3UPOBATh U BKJIFOUAsi METO/Ibl CUCTEMATH3ALUK 1 0000IICHUS
00001aTh TOCTIKEHHUS B HEPTETra30BOM JIOCTHKEHUH B HEPTETA30BOM OTPACITH U CMEXKHBIX
OTPaC)IA ¥ CMEXKHBIX 00JIacTsIX, 0071aCTAX; MPUHIUIBI (OPMYITHPOBAHUS 3319
(bopMyIMpoBaTh 3a/1a4K YIIPaBICHHS B yIpaBJeHHs B TEXHUUECKUX CUCTEMaX U 000CHOBaHMUS
TEXHHYECKHUX CHCTeMaX, 0OOCHOBBIBATD METOJIOB MX PELICHHS; COBPEMEHHbBIC MATEMaTHUECKHUE
METO/IbI UX PEIICHUs U OLCHUBATh METO/IbI, HCIIONb3yeMbIe ISl pa3pabOTKH U OLICHKH
3(h(HEeKTHBHOCTH CHCTEM yTIPaBICHHUS, 3(h(HEKTHBHOCTH CHCTEM YTIPaBJICHUS,
pa3paboTaHHBIX HA OCHOBE COBPEMEHHBIX OIIK-5.2 YMmeeT onleHUBaTh PE3yJIbTATHI
MareMaTn4eCKUX METO0B HAy4YHO-TEXHUYECKUX pa3paboToK, 000CHOBHIBATH
COOCTBEHHBIH BEIOOP U CUCTEMATU3UPOBATh
OIIK-5 JIOCTIDKEHUS B HETETa30BOU oTpaciu; GopMyaupoBaTh
3a]1a4u yIpaBJICHUS B TEXHUUECKHX CUCTEMAX,
BBIOMpATh U 000CHOBBIBATH METOJIBI UX PEIICHUS;
o1leHUBaTh 3PPEKTUBHOCTH CUCTEM YIIPABIICHISI,
pa3paboTaHHBIX HA OCHOBE COBPEMEHHBIX
MareMaTn4eCKuX METOJIOB;

OIIK-5.3 BrnageeT HaBpIKaMH aHAIM3a,
CHCTEMAaTH3aIUN U 0000IICHNS HAyTHO-TEXHIIECKON
uH(popMaIKK; METOIaMU TIOCTAHOBKH 33,124
yIpaBJeHHs U BEIOOPA ONTUMANIBHBIX PELICHUMH IS
TEXHUYECKUX CHCTEM; HABBIKAMH IPUMEHECHUS
MaTeMaTH4eCKUX METOOB /Il OLEHKH 3D (HEKTUBHOCTH
CHCTEM YIIPaBJICHHS;

Crnoco0eH y4acTBOBaTh B peai3aluu OIIK-6.1 3naer TpeboBaHusl 00pa30BATEIBHBIX

OIIK-6
OCHOBHBIX U JOIIOJTHUTCIBbHBIX CTaHAapTOB, HOPMATUBHO-IIPABOBYIO 633y opraHusanuu




I/IH)II(IKaTOI)I)I JOCTHIKCHHS KOMIICTCHIINHN

Mndp Kommnerennus M
(B pamMKax JaHHOM TUCHMIIJINHBI)
npodeccroHaIbHBIX 00pa30BaTEIIbHBIX 00pa3oBaTenbHOM NeTeNbHOCTH, LICHHOCTHBIE OCHOBEI
MPOrpaMM, UCTIOJNb3Ysl ClielUaIbHble HayUHbIe 00pa3oBaHus 1 NPO(HECCHOHANBHOM eITEILHOCTH,
1 podeCcCHOHATILHBIC 3HAHUS, a TAKKe CYLIHOCTb, CTPYKTYPY, BO3MOXKHOCTH UCIIOJIb30BAHUS
OCYILIECTBIISITH COOp, aHATIHM3 U 00001IeHNE 00pa3oBaTenbHON Cpeabl IS JOCTHKESHUS
HAyYHO-TEXHUYCCKON MHPOPMAIIIH, BKITFOYAs JIUYHOCTHBIX, METAIPEMETHBIX U MPEAMETHBIX
OTEYECTBEHHBIN U 3apyOEKHBIH OIBIT B pe3yabTaroB 00y4deHUs U 00ecIeueH s Ka4ecTBa
00J1acTH CPEe/ICTB aBTOMATH3aLUH U y4eOHO-BOCTIUTATEILHOTO IIPETIOAABAEMOT0 YUEOHOTO0
YIpaBICHUS npenMera, TpeOoBaHMs K 0€3011aCHOCTH

00pa30oBaTeIBLHOM CPE/IbI;

OIIK-6.2 YMeet o0uiarbes ¢ ayAnTOpUEH,
3aMHTEPECOBATH CIIyllIaTeNIel, CaMOCTOSATEIbHO
IUTAHUPOBATH YUYCOHYIO pabOTy B paMKax
00pa30BaTeIbHOM MPOrPaMMBI IO TIPEAMETaM Ha
OCHOBE COOCTBEHHBIX HApPaOOTOK;
OIIK-6.3 Bianeet HaBbIKAMH J€TOBOTO OOIICHHS,
OCHOBaMH MCHEPKMEHTA B OpPraHU3aluu paboThI
KOJUICKTHBA TIPU BBHIIIOJTHEHUH ONPEICIICHHON
WCCIIEIOBATENIbCKOM 3a/1aun;

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

HI/ICHI/IHHI/IHa ((HpaKTI/IKYM IMPUMEHCHUA NCKYCCTBCHHOI'O HHTCIIJICKTA B He(l)Tel"a?)OBOM J€JIC» OTHOCHUTCS

K oOs3arensHOM yacth Omoka 1
o0pa3zoBaHwUs.

«Jlucumumummebl (MOZYNH )» 00pa30BaTEIbHOM MPOTpaMMBbl BBICIIIETO

B pamkax oOpa3oBaTenbHONW TPOrpaMMBbl BBICHIETO OOpa3oBaHUs OOydaroIIMecs Tak)Ke OCBAaWBaIOT
Jpyrue IUCHUIUIMHBI W/WIU TPAKTUKH, CIIOCOOCTBYIOIIUE JOCTH)KCHUIO 3aITAHMPOBAHHBIX PE3YIIBTATOB
OCBOCHUS TUCIHILIHHBI «[I[pakTHKyM pUMEHEHHsI UCKYCCTBEHHOTO WHTEIUIEKTa B HE(PTEra30BOM JIeIiey.

Tabnuya 3.1. Ilepeyenv komnonenmos Ol BO, cnocob6cmeyowux 00CmudiceHuro 3an1aHupo8aHHbIX
Pe3yIbmamos 0C80enUs OUCYUNTUNBI

HIudp

IIpenmecTByommue
AUCHHUILINHBI/ MOTY.IH,
NMPaKTUKU*

HaumeHnoBaHue
KOMIIETEHITUH

Mocaenyromue
JAUCHUTIINHBI/MOLYJIH,
NMPaKTUKH*

VK-2

Crioco0eH ynpaBisTh
IPOCKTOM Ha BCEX JTamax ero
KU3HEHHOTO LHKJIa

OIIK-6

Crioco0eH y4acTBOBATh B Hcropus 1 MeTOROIOTHS
peanu3anui OCHOBHBIX U HEJIPOTOJIb30BAHUS;
JIOTIOTHUTETEHBIX
po¢heCCHOHATBLHBIX
00pa3oBaresibHBIX MPOrpaMm,
UCIIOJIB3YSI CIIEIHATbHBIE
HAy4HbIE U
npodeCCHOHANbHBIC 3HAHUS, &
TaKXKe OCYIIECTBISTH OO,
aHanmu3 1 0000IIeHNe
HAyYHO-TEXHUYECKOM
uH(pOpMAIUH, BKITIOYAst
OTE€YECTBEHHBIN U
3apyOCKHBII OIBIT B 00JIACTH
CPEJICTB aBTOMATH3AIUH U
yIpaBIeHUs

OIIK-5

CriocoOeH oIeHnBaTh I'my6okoe oOyueHue u
Pe3yNIbTaThI TeHEpaTHUBHBIE MOJIEITH;
HAyYHO-TEXHUYECKIX HcTopus u MeTomoIorus
pa3paboTOK M HAyIHBIX HEIPONOIb30BaHHUS;
HCCJICIOBAHNM,
CHCTEMaTHU3HUPOBATH U
000011aTh JOCTHKEHHUS B
HedTerazoBoii oTpaciv u
CMEXXHBIX 00IacTsIX,
(hopMynupoBaTh 3a1a9n

Hayuno-uccnenoBarenbckas
paborta;




IIpenmecTByomue Hocnenyromue
HaumeHnoBaHue per YOI AYTOTH

HIudp JUCHUTLTAHBI/ MOTYJIH, JUCIUTLTAHBI/ MOTYJIH,
KOMMETEHIIH NPaKTHKH* NPaKTHKA*

YIpaBJIeHHUs B TEXHUYECKUX
cucremMax, 000CHOBBIBATD
METO/bI UX PEIICHHUS U
OLIeHHBaTh (P PEKTUBHOCTD
CHCTEM YIIpaBIICHHS,
pa3paboTaHHBIX HAa OCHOBE
COBPEMEHHBIX
MareMaTH4eCKUX METOJIOB

* - 3aMOJHAETCS B COOTBETCTBHY ¢ Marpuiet komnerennuit u CYII OIT BO

** _ 3JICKTUBHBIC JHUCIHITTTHHBI /HpaKTI/IKI/I




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mas TpyI0eMKOCTh AUCHUILTHHBI «I[pakTHKyM MpUMEHEHUS HCKYCCTBEHHOTO MHTEIUIEKTa B HE()TEra30BOM JIeJie» COCTABIISET «3» 3aUETHBIC IUHUIIBI
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Bun yueoHoii padoTsl BCEIO, ak.u. CeMec:;r P(bD)
Koumaxmmuas paboma, ax.u 36 36
Jlexmmn (JIK) 18 18
Jlaboparopusie pabotsi (JIP) 18 18
[Ipaxtnueckue/cemmnapckue 3ausatus (C3) 0 0
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.y. 9 9
ak.u.| 108 108
Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 3 3




5. COAEP)KAHUE JUCLHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Bun
Homep HaumeHoBaHue pa3iena .
HaumeHoBaHMe TeMbI Conepixanune TeMbl y4ueoHOMI
pa3nena JTUACHHILTAHBI "
padoThI
o bubmmoteka Scikit-learn kak 0CHOBHOM HHCTPYMEHT TSI KIIACCHYECKUX METOZ0B MAITMHHOTO
OcnoBer ML B Scikit-learn. N .
Perpeccus 1 oOyuenus Ha Python. JInneinas perpeccus A MPOrHO3NPOBAHNS HETIPEPHIBHBIX CBOMCTB
N reosioruaeckux 00bekToB. I pedneBas perpeccus Ridge ¢ L2-perymsapusanneii s 60pb05I ¢
1.1 MIPOTHO3UPOBAHUS CBOMCTB. N JIK, JIP
N . nepeoOydenuem. Jlacco Lasso ¢ L1-perynspuzanueii 111 0T00pa MPU3HAKOB ¥ ITOTyICHUS
Jluneitnas perpeccus, Ridge, 9 .
pa3pexeHHBIX pemeHnii. [I[puMeHeHne perpecCHOHHbBIX MOJIENEH sl TPOTHO3MPOBAHUS
Lasso. IlpornosupoBanmue. N
KOJIJIEKTOPCKUX CBOWCTB, MOPHUCTOCTH, POHUIIAEMOCTH.
Knaccugukarus 00beKTOB.
Jloructrueckas perpeccusi, |Jlorucruueckas perpeccus st OMHAPHOW W MHOTOKJIACCOBOM Kilaccupukammm
KNN, SVM, JlepeBbst TeoJIoruuecKkux 00beKToB. Meton k Ommkaimux coceneit s kiaccuukanuyd Ha OCHOBE
Paszen 1 Knaccnueckue MeTons pemennii, AucamOim CXOZICTBA C OOYYaIOIIMMH IPIMEpPaMy. MeToT OTTOPHBIX BEKTOPOB LIS TOCTPOSHHS
MAaIIMHHOTO 00y4YeHUs 1.2 (Random Forest, Gradient Pa3IeNIONUX THIEPIUIOCKOCTEH. JlepeBbs pelieHuH N1 HHTEPIPETUPYEMBIX ITPaBUIT JIK, JIP
Boosting). KJIacCU(pUKAIIU. AHCaMOJIEBbIE METOBI: CITYIalHBIN JIEC ¥ TPATUEHTHBIN OYCTHHT JIs
Onenka mozeneii (Accuracy, |moBbimeHUs TouHOCTH. OTIeHKa Ka4eCTBa MOJIETICH: TOUHOCTh, MoJTHOTA, F1-Mepa, Marpuia
Precision, Recall, F1, OmnooK.
Confusion Matrix).
Merton k-cpemHux Ai1st TpyTIITHPOBKH TEOIOTHISCKIX 0OBEKTOB Ha OCHOBE MX CXOJICTBA.
K-Means, DBSCAN, DBSCAN kak MeToJ] KiTacTepHu3allii Ha OCHOBE TUIOTHOCTH JIJISl BBIIEIICHHS o0nacTei
1.3 Uepapxuueckas BBICOKOM IIOTHOCTH. Mepapxudeckas KiaacTepu3alus sl IOCTPOCHUS JEHAPOTPaMM 1 JIK, JIP
KJIacTepHU3aLusl. aHaIM3a BIOKEHHBIX rpymil. [IpuMeHenne KinacTepu3auy A BBACICHUS TUTOTHUIIOB, 30H U
(anuii.
OCHOBBI HEHPOHHBIX CETEH: MEPIENTPOHBI, PYHKIMHA aKTHBAITUH, IPSIMOE PaCIpOCTPaHECHHE,
. . |obpatHOE pactpocTtpanenue ommbOku. dperimBopk TensorFlow ¢ BeicokoypoBHEBBIM API
OCHOBBI HEHPOHHBIX CETeH .
21 (NN) 1 ppeiimBopKu Keras ayist 6p1cTporo npororunupoBanusi. OpeiimBopk PyTorch mis rudkoro mocTpoeHus K. TIP
’ P P JTMHAMHUYECKUX BBIUMCIHTEILHBIX TpadoB. Beibop ¢peiiMBopka B 3aBUCHMOCTH OT 3aJ1a4H. ’
(TensorFlow/Keras, PyTorch) .
[Ipumenenne B He(hTETa30BOM JIele: IPOTHO3NPOBAHNE CBOMCTB IUIACTOB, aHANIN3
TEOJIOTUIECKUX TaHHBIX.
CBepToYHbIE HEUPOHHBIE
cetu (CNN) mis ananmsa . .
9 CBEpTOYHBIC HEHPOHHBIC CETH KaK CIICIUATN3UPOBAHHBIC CETH JJIsl 00pab0TKH JaHHBIX C
n300pakeHHi (TIPAKTUKYM). . . N N
£ Apxurerrvpe CNN MPOCTPAHCTBEHHOMN CTPYKTYPOil. ApXUTEKTYpbI CBEPTOUHBIX ceTeld: LeNet it mpocThIX
Paznen 2  [[myOokoe oOyuecHme P yP 3anad, VGG ¢ nry0OKMMU MOCIIEA0BATEIEHBIMU clI0siMH, ResNet ¢ 0CTaTOYHBIMU CBSI3SIMH.
2.2 (LeNet, VGG, ResNet). . JIK, JIP
CermeHTanus 00bEKTOB Ha N300PaKCHUAX KEPHA, OOHAKECHUI U NTaHHBIX AUCTAHIIMOHHOTO
CermeHTanms 00beKTOB Ha
30HIMPOBaHMS 3EMIIH C HCIOIb30BaHHeM apxuTekTypbl U-Net. [IpumeHeHue 17151 BBIICICHUS
HM300paXKCHHSIX PPAHHLL TPELIHH H 110
kepHa/o0HaxkeHu/J[33 P - 1P p-
(U-Net).
PexyppenTHble HeliporHble  |PekyppeHTHBIE HEMPOHHBIE CeTH AJIsT 00pabOTKH MOCIeIOBATEIbHBIX JaHHBIX. APXUTEKTYpa
cetu (RNN) u cetn ¢ LSTM nns 3anoMuHaHUS TOJITOCPOYHBIX 3aBucHMOcTeil. Apxurekrypa GRU kak
23 BHUMaHUEM JJIs ynpoméHHbIi BapuanT LSTM ¢ MEHBIIIMM YUCIIOM MTapaMeTpoB. MeXaHu3M BHUMAHWUS ISt JIK, JIP

MOCJICIOBATCILHOCTEH.
* LSTM, GRU,

(hoxycHpoBKHY Ha HanOoJIee BAKHBIX YaCTAX MOCIIECAOBATEILHOCTH. APXUTEKTYpa
TpaHcopMepoB ¢ caMmoBHUMaHKeM. [IpuMeHeHne Uist aHalTi3a BPEMEHHBIX PSIOB IaBICHUS,




Bun

Homep HaumenoBanmue pa3gena "
HaumeHnoBaHue TeMbl Conep:xanue TeMbl yueOHoit
pa3nea AUCHMITHHBI "
padoThI
Transformers.
* IlporHo3upoBaHue
CBOWCTB 110 BpEMEHHBIM
psanam/kpussim [UC. JIeOuTa CKBaXHH, Te0O()U3NICCKIX TaHHBIX.
*  AHaJu3 TEKCTOBBIX
OIMCaHUH KepHa/0TYETOB
(NLP basics).
ITpumenenne CNN k
CEeHCMUYECKUM TaHHBIM
(mpakTHKyM). Knaccudukanus ceiicMuyeckux (anuii Ha OCHOBE JBYXMEPHBIX U TPEXMEPHBIX MMaTuei
*  Kiaccuukanus ceificMrYecKX KyOOB. BriiesIcHHE TUIIOB T€OJIOTHYCCKUX TEIl: KaHaJIbl, pUQBI, KOHYCHI
24 ceiicMuueckux darmi BBIHOCA, pa3ioMbl. [TonroroBka oOy4aromux BHIOOPOK Ha OCHOBE MHTEPIPETHPOBAHHBIX JIK, JIP
(2D/3D narum). ceiicMuyeckuX AaHHbIX. O0ydeHue CBEPTOUYHBIX CETEH ISl aBTOMATHYECKOH KilacCH(UKaLnH.
*  Jlerekuusi 0ObEKTOB YckopeHue U CTaHIapTU3alus UHTEPIPETAMU CEHCMUYECKUX JaHHbBIX.
(consiHBIC KyIIOJIa, KAaHAJIBI,
pa3IoMBl)
I'enepaTHBHO-COCTA3aTENbHBI
e cetn (GAN) n
BapHaIOHHEBIC
aBrosnkoneps! (VAE) B
TE€OJIOTUH. T'enepaTuBHO-cOCTA3aTEIbHBIE CETH KAK Mapa reHepaTopa U JUCKPUMUHATOPA,
* Tenepauus COPEBHYIOIIUXCS APYT C IpyroM. BapuanuoHHbIe aBTOOHKOAEPHI KaK CETH, U3YUarolie
3.1 PpEaTMCTUYHBIX CXKaroe BEpOATHOCTHOE MPEACTaBICeHUE JaHHBIX. [ eHepauus pealucTuunbix reosornyeckux | JIK, JIP
Te0JIOTUYECKUX MOJIETICH JJTs pacIIupeHus 00yJarouX BEIOOPOK. [ eHepalis CHHTETHYSCKUX JaHHBIX
MoOJIEeNIeH/ IaHHBIX. KapoTaxka U CeCMUYECKUX Tpacc. 3alolHEHNE POITyCKOB B T€OJIOTMUECKUX JAHHBIX.
*  YBeNMYEHUE TaHHBIX
(Data Augmentation).
*  CHHIXKCHUC
pa3sMepHOCTH.
CrneuuasnbHble TEMbI U
Paznen 3 OO0yueH#He C MOJKPEIUICHUEM N
WHTETpalus (RL) ;115 onTHMm3aLH OOyueHue ¢ NOAKPEIUIEHHEM KaK IapaJurma, rie areHT o0yJaercsi uepe3 B3auMOACHCTBUE
co cpenoii. KonuenryansHoe nprMeHEHHeE JUIsl TTIAaHUPOBAHMSI CKBaXKHH: BEIOOD
MIPOLIECCOB Pa3BEAKHU. N N
3.2 ¥ KoHLeITyaIbHOE ONTUMAIIFHBIX TOYEK OypeHHUS ¢ YIETOM HeonpeaenéHHocTH. ONTUMHU3AIMS MApIIPYTOB JIK, JIP
Y HOJIEBBIX PaboT U ceiicMopasBenku. [IpumeneHune B 3a1a4ax yrnpasieHus 100bYer 1
NpUMeHeHue (TJIaHUPOBaHUE
PeryJIMpOBaHUs 3aKa4YKH.
CKBa)XXHH, BBIOOD MapIIpyTa)
O0wsacaumerii U (XAI) ms
Te0JIOTHYECKUX MOJIENEH. . .
* Metosr (SHAP OOBACHAMBIN NCKYCCTBEHHBIN HHTEIUICKT KaK 001acTh, JeNaromas MOIEIH MAITHHHOTO
LIME, Grad-CAM) ’ oOyuenus uaTepnperupyeMbiMu. Metox SHAP aiist pacuéra Bkitaga Kax0oro mpu3HaKa B
33 ’ ) npenckazanre. Merog LIME muist mokallbHOTO MIPUOIMKEHUS CIIOKHOW MOJIENN TTPOCTOM. JIK, JIP

*  HWurepnperanus
IpeJIcKa3aHui Mojenen
(moyemy mMozenb
IpeicKas3aia UMEHHO 3Ty

Grad-CAM anist BU3yanm3anuu o0iacteil m300pakeHus, Hanoosee BIMSIONINX Ha pelIeHre
cBEpTouHOii ceTu. [ToBbIIIEHHE TOBEPHS FEOJIOrOB K PE3y/IbTaTaM MAIIMHHOTO O0y4eHHSI.




Bun

Homep HaumenoBanmue pa3gena "
pasiena [ ——— HaumeHnoBaHue TeMbI Conepixanne TeMbl y4eOHoit
padoTer*
JINTOJNOTHIO?).
* TloBbllIeHHE 10BEPUS
reoJIoroB K pesynsraram 1.
Wurerpanus ML mozeneit B
I'IC u paboune nporneccsl.
* Cospanue
CKpUNTOB/MHCTPYMEHTOB 7151 |Co31aHMEe CKPHUIITOB M HHCTPYMEHTOB JUIsl TeOMH(OPMAIIMOHHBIX CHCTEM C UCTIOIb30BaHUEM
ArcGIS/QGIS ¢ s3bika Python. MHTterpanust mozeneit mammnaHoro odyuenus B ArcGIS n QGIS.
34 ucronb3oBanueM Python u | ABromaruzauusi pabo4nx nporeccoB 00padOTKN M MHTEPIPETALIMU TEOPOCTPAHCTBEHHBIX JIK, JIP
ML-06ubnuorexk. naHHbIX. [TocTpoeHune naiuiaiiHOB: 3arpy3ka JaHHbBIX, IpenoOpadboTka, oOyueHue,
* Pa3BepTbIBaHHE MPOTHO3UPOBAHNUE, BU3YaIU3aLUs PE3yNbTaTOB.
IPOCTBIX MoAeneH (Hamp.,
yepes Flask/Django API nimn
kak uHcTpyMeHThl [ IC).
dopmynrpoBKa MPUKIAIHON 3a1a4K U3 obnactu HedrerazoBoro aena. [lonck u ananus
41 ITocranoBka 3aaun, BBIOOP |JOCTYIHBIX F€0JOTNYECKUX, CEHCMUUECKHX U IIPOMBICTIOBBIX AaHHBIX. OnpeneneHue TIK. TP
JTaHHBIX, IJIAHUPOBAHHE 1eJIeBOI IEPEMEHHON 1 PU3HAKOBOTO ITPOCTPAHCTBA. BEIOOP METOOB MAIIHHOTO ’
00yueHHs1 B COOTBETCTBHH C 3anaueii. CocTapieHue 11aHa paboThl U paclpe/ieieHUe ITaIoB.
CamocTosTenbHast UM KOJUIEKTHBHAs pa3padoTKa IPOEKTa MO/l PYKOBOICTBOM
Pasien 4 |3amounTenbrti npoekT 42 WnnuBunyansHas/rpymnmnosas |npenonasareist. [IpenodpaboTka u ouncTka gaHHbIx. OOyuyeHHne 1 HacTpoiika MojeseH. JIK, JIP
paboTa HaJ IPOEKTOM CpaBHeHUE pa3NIUYHbIX M0AX0A0B. OLleHKa KauecTBa U UHTEPIPETALUS PE3YIIBTATOB.
IToaroroBka NporpaMMHOro Koja U JOKyMEHTAIUH.
IToaroroBka mpe3eHTanMu, ONUCHIBAIOLIEH 3aady, JaHHbIE, METOABI U IOTy4YEeHHbIE
43 IIpesenTanus u 3amuTa pe3ynbrarsl. JleMoHcTpauus pabotocnocoOHoCTH paspaboranHoro peuieHus. OTBETH Ha JIK, JIP

MIPOCKTOB.

BOIIPOCHI MMpenoaaBaTeiid U KOJUJICT. O6CY)K[[6HI/IC OI‘paHI/I‘lCHI/Iﬁ 1 MCPCICKTUB ﬂaﬂbHeﬁHIel"O

Ppa3BUTHA IPOCKTA.

* - zamonHsiercst Tonbko o OYHOU dopme o6yuenus: JIK — nexmum; JIP — maboparopusie padotsl; C3 — npakTHUeCcKre/CEMUHAPCKHE 3aHATHUSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Tun aynuropun

OcHaleHue ayTuTopuu

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Jleximonnas

Aynutopus A71sl IPOBEIEHHS 3aHATHH JTEKIIMOHHOTO
THUIIA, OCHAIIIEHHAs] KOMIUIEKTOM
CIeLMAIM3UPOBAHHOI MeOeIH; TO0CKOit (3KpaHoM) U
TEXHUYECKUMU CPEICTBAMU MYyIbTUMETNA
Ipe3eHTalHH.

KomnrsroTepHslil kiace

KoMneroTepHslil ki1ace 11 IpOBEECHUS 3aHITUH,
TPYNIOBBIX U MHAWBUIYAIbHBIX KOHCYIbTALUH,
TEKYILETO0 KOHTPOJIS U MPOMEXKYTOUHOH aTTecTaluy,
OCHAIIIEHHAs! IEPCOHAIBHBIMY KOMIBIOTEPAMU (B
xosmaectse [[Tapamerp] mrt.), nockoii (KpaHOM) H
TEXHUYECKUMU CPEICTBAMU MYyJIbTUMETNA
Ipe3eHTalMH.

Jms  caMoCTosITeIbHOM
paboTHI

Ayauropust JuIsi CaMOCTOSITEbHON paboThI
oOyuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH U KOHCYJIbTaluii),
OCHAILIEHHAsi KOMITJIEKTOM CIIEeLHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctyrnom B SUOC.

* - ayquTOpUS ISl CAaMOCTOSITEIFHOM padoTs! oOydaronmxcs ykassiBaetcst OBSI3ATEJIBHO!

7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHUITJINHbI

OcHogHas numepamypa:

1. Bangert P. (ed.). Machine learning and data science in the oil and gas industry: Best practices, tools,
and case studies. — Gulf Professional Publishing, 2021.

2. Aurélien G. Hands-on machine learning with Scikit-Learn, Keras, and TensorFlow. — o’reilly, 2019.

Jlononnumenvuas iumepamypa:

1. Goodfellow A. C. 1. Deep learning-ian goodfellow, yoshua bengio, aaron courville-google books
[ DNeKTpOHHBIN pecypc].

2. Crarpu u3 xxypHainoB: Geophysics, Interpretation, Computers & Geosciences, Natural Resources

Research, SPE Journal

Pecprbl qu)OpMCZL;UOHHO-meﬂeKOMMyHMKaL}LlOHHOIZ cemu «HHmepHem»:

1. ObC PY/IH u croponnune ObC, kK KOTOPbIM CTyAEHTHl YHUBEPCUTETA UMEIOT JOCTYN Ha OCHOBAaHUU
3aKJIFOUYEHHBIX IOTOBOPOB

- OnexrponHo-ombanoreunas cucremMa PYJIH — ObC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubmuoreka onnaitH» http://www.biblioclub.ru
- OBC «}Opaiit» http://www.biblio-online.ru
- OBC «Koncynbranr crynenray www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U IOUCKOBBIE CHCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxomerpuueckas 6a3a nanueix Lens.org https://www.lens.org

Yuebno-memoouueckue mamepuansl 05 camocmosamensHou pabomsl 00y4arOWUXcs NPU 0C80EHUU

OUCYUNTUHBL/MOOYIS*:

1. Kypc nexuuii no quctuminze «IIpakTukym NpuMeHEeHHsI HCKYCCTBEHHOTO MHTEIIJIEKTA B

He(TEera3oBoM Jesey.




* - Bce yueOHO-METONNYECKHIE MaTepHaIbl UIsl CAMOCTOSITENBEHOM paboThl 00yJaIoNIIXCsl pa3MeIaloTcsl B COOTBETCTBUH C JEHCTBYIOIIIM
MOPSAAKOM Ha cTpanune auciuiuinael B TYUC!
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