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1.Ilesnn u 3a7a4M OCBOCHHUS TUCHUIINHBI

Ilenp IUCHMIIIMHBI 3aKIIOYAETCS B OBIAJCHUM (YHAAMEHTAJIbHBIMH 3HAaHUSAMH B
00JacTH HEHPOHHBIX CETEN U UX UCIOJBb30BAaHUU IPU PEILIEHUU HAYYHbIX U IPUKIIATHBIX 3a7a4.

3aza4yy IUCUUIUIAHBL

— u3ydyeHue Oa30BBIX TEOPETHUYECKHMX OCHOB METOJOJOTHH HEHPOHHBIX CeTeH,
MaTEMaTHYECKUX MOJENIEH U METOJOB, JIEKALIUX B OCHOBE HEMPOHHBIX CETEH;

— (QopmupoBanne ymeHHH BBIOOpA APXUTEKTYPHl HEUPOHHOW CETH C YYETOM
0COOEHHOCTH pPelllaeMbIX 3a7a4;

— (opMupoBaHue yMEHUH pealn30BaTh HEHPOHHYIO CETh C UCIOJIb30BAHUEM N1AKETOB
IpOrpamum;

— (QopmupoBaHue HaBBHIKOB pabOTHl C HAa0OpaMH [AHHBIX, HCIOJb3YEMBIMH JIJIs
00y4eHHUs1 HEHPOHHOM ceTH;

—  (opMupoBaHuEe YyMEHMI aHaIM3a Pe3yJbTaTOB pabOThl HEHPOCETH U KOPPEKTUPOBKU
IIOCTPOCHHBIX MOJIEIEH.

2.Mecto qucuuminnsl B ctpykrype OIIOII BO

Huctunnuaa b1.B.JIB.06.02.03 «HeliponHsie ceTu»  OTHOCHUTCS K JAUCIHUIUIMHAM
anektuBHOro Monyns «Digital & IT. MammHHOe 00ydyeHue U aHaJIW3 JaHHBIX» YacTH y4eOHOro
miaHa, opMUPYyEMO yHaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH.

Heo6xoauMbpIMU yCIOBUSAMH JUIsl OCBOEHUS! TUCLMITIIMHBI SBIISIOTCS:

— 3HaHUE OCHOBHBIX IIOHATHI JTUCKPETHOM MAaTE€MaTUKH, NPUKIATHONW ayreOpsl,
BBIYUCIIUTENILHOW MaTeMaTHKH;

— 3HaHME OCHOB s3bIKa MporpamMmupoBanue Python, ymenue pa3spabarbiBaTh
QITOPUTMBI PELLICHUS 3a]1a4 U 3alMChIBATh UX HA SI3bIKE IPOIPaMMUPOBAHUS;

— BIIQJICHUE HABBIKAMH HCIIOJIb30BAaHUSI KOMIBIOTEPHBIX TEXHOJOTHH W CPEICTB
00paboTKy HHPOpPMAITHH.

ConepxaHue AMCLUUIUIMHBI CIYKUT OCHOBOW JJIsl OCBOEHMs JUCUMIUIMH «[IpuknagHbie
3a/la4M aHaJau3a JAHHBIX», U IPOXO0XKJIEHUS IPAKTUKH, HAyYHO-HCCIIE0BATENbCKON pabOTHI.

3.Pe3ysbTaThl 00y4eHHs 10 JUCHHUIIIMHE
[Ipouecc wm3ydyeHHMs AMCUMIUIMHBI HampaBleH Ha (OpPMUPOBaHUE

KOMIIETEHIINN:

CIICYIOIINX

Tab6muna 3.1

Kox n HanmenoBanue

Kox n nanmenoBanue

HHAUKATOpa JOCTHIKCHUS

Kox 1 HanmeHOBaHME pe3ynbTaTa 00ydeHHs 1Mo

KOMITCTEHIINT xommerenn (VIK) JVCIUTIINHE
VK-1. Crmocob6en | VK-1.1. Anammupyer | (31) 3HaeT KIACCHYECKHE MaTeMaTHYecKHe
OCYIIECTBIISITh KPUTHUYECKHH | MPOOJIEMHYIO CUTYallMIO | MOJIENH, IPUMEHSEMbIE B PA3JIMYHBIX 00JIACTAX
aHaIN3 npoOJNIeMHBIX | (337a4y) W BBLACIACT €€ | YeIOBEUECKOH JIeSITeIbHOCTH
cUTyauun Ha OCHOBE | 0a30BBIC cocrapsomue. | (V1) MOAUPUIHPYET KJIACCUYECKHE
CHUCTEMHOI0 noaxona, | PaccMarpuBaeT pasnu4HBIE | MaTeMaTHYECKHE  MOJACNH A PELICHHS
BbIpabaTHIBaTh CTpATeTHIO | BapUaHTHI pelIeHUs] | KOHKPETHBIX 3a1a4 podeCcCHOHANTBLHON
JIeUCTBUMI poOIeMHON CUTyallu! | JMeATeIbHOCTH

(3amaum),  paspalatbiBaeT | (Bl) mOpUMEHSAET METOIBI MATEMATHYECKOTO

AJITOPUTMBI UX pCajin3alnuu.

MOJEITUPOBAHUS JUISI PEUICHUS KOHKPETHBIX
3a7a4 Tpo(eCCHOHATFHON AEATEIbHOCTH.

VK-1.2. Ompenmensier u | (32) 3Haer cmocoObl TPUMEHEHHs MOjeei
OLIECHMBAET  MPAKTHYECKHE | HEHPOHHBIX ceTed It 00paboTKM WHpOpMAIUN
MOCTICICTBUSL ~ BO3MOJKHBIX | M Pacmo3HaBaHHUS 00pa3oB

peleHui 3a1aun.

(Y2) onenuBaer kadecTBO OOYUYECHHs MoJeneit
MaIIMHHOTO 00Yy4eHus,;

(B2) BrmameeT TEXHOJOTHAMH aHaIW3a W




MHTEPIPETAllMK  IOJYYEHHBIX  JaHHBIX B
00J1aCTH MHTEIICKTYaIbHBIX CHCTEM.
VK-1.3. Ocymectiser | (33) 3HaeT MaTeMaTH4eCKHe,
CHCTEMaTH3AIHIO €CTECTBEHHOHAYIHbIE u COIMAJIbHO-
nHpopManmuy  Pa3AMYHBIX | SKOHOMUYECKHE METOIBI IJISI UCIIOIb30BaHHS B
THUIIOB UL aHanmM3a | Mpo(ecCHOHATIPHON AEATEIBHOCTH
TIPOOIEMHBIX curyarid. | (V3) pemaer HECTaHIApPTHEIE
BeipabaTbiBaeT  CTpaTeruio | mpodeCcCHOHANbHBIC 3aladyd, B TOM 9YHCIC B
JEUCTBUH M IOCTPOCHUS | HOBOM  WMJM  HE3HAKOMOHM cpeme W B
ITOPUTMOB peleHus | MeXAUCIMIUINHAPHOM KOHTEKCTE, c
MIOCTABJICHHBIX 3a/1a4. NPUMEHEHHEM MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX, COLIMAJILHO-

O9KOHOMUYCCKHX U HpO(l)eCCI/IOHaJ'II)HLIX 3HAaHUM

(B3) Biaseer HAaBBIKAMH TEOPETUYECKOTO U
IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS

00BEKTOB MPO(eCcCHOHANLHOU NEATCIBHOCTH, B
TOM YHCJIE B HOBOW WJIM HE3HAKOMOH cpeze U B
MEXTICIHIUIMHAPHOM KOHTEKCTE

VK-1.4. Binageer HaBBIKAMU
MIPOTPaMMHPOBAHUS
pa3pabOTaHHBIX aITOPUTMOB
W KPUTHYIECKOTO aHaJm3a
MOJIYYE€HHBIX PE3yJIbTaTOB.

(34) 3HaeT coBpeMEHHBIC METOABI pa3padOTKU U
peanu3ald  AITOPUTMOB  MaTEMaTHYECKHX
Mojened Ha 0a3ze A3BIKOB M IIAKETOB
MPUKJIAIHBIX IPOTPaMM MOJETHPOBAHUSI.

(Y4)  pazpabarbiBaeT U PEANU30BBIBACT
ITOPUTMBI MaTeMaTHYECKUX Mojeiedl Ha Oase
S3bIKOB W TIAKETOB MPHUKIAJHBIX IMPOrPaMMm
MOJEJIUPOBAHUSL.

YK-2. CriocobeH ynpasisiTh
MPOEKTOM Ha BCEX ITaIax ero
JKU3HCHHOTO IIMKIIA

VK-2.1. ®opmynupyer B
paMKax MOCTAaBJICHHOMW LIeNn

(35) 3HaeT TOCTaHOBKY OCHOBHBIX 3ajad
MAalIuHHOI'O o6yquI/m, OCHOBHBIC IIOHATHA H

IPOEKTa COBOKYMHOCTH | 0a30BBIA MaTeMaTHYECKHUN ammapar HeYeTKOH
B3aUMOCBSI3aHHBIX ~ 3a/a4, | JIOTMKH; CHOCOOBI THOPWAM3AIMHM  METOJIOB
00ecIeynBarOIINX ec | BBIYMCIHUTEIHHOTO HHTENJIEKTa c
noctmxeHne.  Ompeznernser | NCMONB30BaHUEM — TPAJUIMOHHBIX ~ METOZIOB
OXXHJaeMble pe3ynbTaThl | ONTHMHU3AIMH U PacliO3HaBaHMs 00pa3oB
pemeHns BbIIENEHHBIX | (Y5) mpoBoauT aHamm3 3amadd IS BBIOOpa
3ajad. HaMIydlIero MeToza BBIYHCIINTEIHHOTO
WHTEJUIEKTa  WIM  THOpUAHOrO  MeToja,
MOAXOMSIIIET0 JUIl KOHKPETHOH 3a1aum;
(B5) Bnageer HHCTpYMEHTaMH MPOEKTUPOBAHUS
U OLICHKA KaueCcTBa MOJIeNe HEHPOHHBIX CETEeH
YK-2.2. IIpoextupyer | (36) 3Haer ocHoOBHBIe apxurekTypsl MHC un
pereHue KOHKPETHOH | 00NacTH MX IMPUMEHEHHS; OCHOBHBIE CIIOCOOBI
3aJauyn TpoeKTa, BbIOMpas | mpasuia obyuenus MHC.
ONTUMaNbHBIH crnocod ee | (V6) orleHrBaeT Ka4eCcTBO 00YUCHUS Pa3IHIHBIX
peleHus, HUCXOMs U3 | Mozeen HUHC,; MOJIEIMPOBATH HUHC
JEHCTBYIOIIMX  IIPaBOBBIX | cpeicTBamu HelpomakeroB Matlab NNTool.
HOPM u UMEIMMXCS | (B6) Bnajgeer HaBbIKaMM — pELIEHMs  33jay
PECYpCOB M OrpaHUYEHHH AnMpOKCHMAIIHH, MPOTHO3UPOBAHMS,
Kilaccuukanuyu  JAHHBIX,  PACHO3HABAHUS
00pa3oB
VK-2.3. Pemaer | (37) 3HaeTr BUABL, CTPYKTYpPY, NPHHIUMNBI H

KOHKPETHBIC 3aJla4 IIPOCKTa
3asj4BJICHHOI'O Kady€CTBa U 3a
YCTaHOBJICHHOC BpeMs

METOJIbl CHUCTEMHOW OpraHu3alud HEeHpOHHBIX
ceTen

(Y7) ucmoms3yer OCHOBHBIC HEHPOHHEBIC CETH
Juist 00pabOTKH HHPOPMALUU

(B7) BnameeT MeTOIaMH aHAJIM3a M CHHTE3a IPU

CO3/IaHWH, HCCIIEIOBAHUM M  OKCIUTyaTaluH
HEHUPOHHBIX CETEeH

TIKC-9 [IKC-9.1 BesiBIsieT | (Y8)  paspabaTeiBaeT M pealM30BBIBAET

Cnocoben pa3pabarhiBaTh | HampaBICHHUS aJTOPUTMBI MaTeMaTHYECKUX MoJieneil Ha 0Oase

AJITOPUTMBI IporpamMm, COBECPUICHCTBOBAHUA SI3BIKOB W TIAKETOB IPUKIIAJHBIX IIpOTrpaMm

peaNTn3yIoNuX mporecca  oOpabOTKM W | MOJECIUPOBAHMS.

npeoOpa3oBaHue re0JIOr0- | HHTEPIPETalUH
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reousnveckoil nHGOPMAIMK | CKBaKHHHBIX (TI0JIeBBIX)
Ha  Pa3IMYHBIX  CTYMEHAX | reoGu3mueckux
MHPOPMAIMOHHOW ~ MOJICNI | HCCJIeI0BaHUM
TeonH(POPMATNOHHON

cuctemsl (I'C)

4.00beM JUCHUILIHHBI
OO0t 00beM IUCIHUIUIMHEI COCTABIsAET 3 3a4ETHRIX eauHUIbI, 108 yacos.

Tabnuna 4.1.
AyIUTOpHBIE 3aHATHS/KOHTaKTHas paborTa,
®opma
®dopma Kypc/ qac. CamocrosiTenbHas N
TIPOMEXYTOYHOH
00y4eHus ceMecTp [paktnueckue | JlabopaTopHbie pabora, Jac.
Jlexuyn aTTeCTalluu
3aHATHA 3aHATHA
OdYHast 417 18 34 - 56 3auér

5.1. CtpykTypa AUCIUTUIMHBI

5.CTpyKTYpa M cojiep:KaHue JUCHUIIHHbI

ouHas ¢popma o0ydenusi (OPO)

Tabmuna 5.1.1

Crpykrypa AynuTopHbIe
Ne JVICTIUTUTAHBI/ MO Ty JIs 3aHATHS, Yac. CPC, | Bcero, Kon MJIK O1eHOYHBIE
n/m | Homep HanmenoBanue 1 N JIab6 | w4ac. yac. A cpencrsa
pasznena pazzena ’ P
3agaHue Ha
nmabopaTopH
10 paboTy
Beenenue B y
TeMsTI/IK Nel,
1 1 Y 1 2 5 BOTIPOCEI
HCKYCCTBEHHBIX s
HEUPOHHBIX CEeTEH A
3aIIUTHI,
BOTIPOCHI
TecTa
3amanue Ha
nmabopaTopH
yio paboty
ITakets! nporpamm Ne 2,
2 2 JUTSL pabOTHI C 2 4 5 BOTIPOCKI
HEWPOHHBIMH CETSIMU 7 ULt
-8 3aIIUTHI,
BOIIPOCHI
1-7
TecTa
3amanue Ha
nabopaTopH
yio paboty
OOyuenue Ne 3,
3 3 HEWPOHHOM CeTH. 1 - 5 BOIIPOCHI
HaGops! nanHbIX s
3aIINTHI,
BOIPOCHI
TecTa
3anaHue Ha
ITonnocesA3Has A
N n1abopaTopH
HEHpOHHAs ceTh o pador
4 4 PSIMOTO 2 4 5 %0 4 P y
aCIPOCTPAHEHUS -
?FNI\II)) p BOTIPOCHI
JUIst




ITocTpoenue
APXUTEKTYPHI
HEHUPOHHOW CETH U ee
o0OyucHue

Pat6ota ¢ TensorFlow
u Kaggle

3aIIHTHI,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yio paboty
Ne 5,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yiO paboty
Ne 6,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

AHanu3 KagecTBa
00yueHHs HEHPOHHOU
cetn

IIpumenenue
HEUPOHHBIX CeTeH
JUIS PEUICHUS 3a1a49H
perpeccuu

10

CBépTouHble
HEWpPOHHBIE CETH

10

10

IIpenBapurensHO
00y4JeHHbIE
HEHpOHHBIE CETU

11

11

Hetiponnsie cetu amns
3ana4 00paboTKN
€CTECTBEHHOTO SI3bIKa

11

3amanue Ha
n1abopaTopH
yio paboTy
Ne 7,
BOTIPOCHI
ULt
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio paboty
Ne 8,
BOIIPOCHI
ULt
3alIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nmabopaTopH
yio paboty
Ne 9,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio pabory
Ne 10,
BOTIPOCHI
JUTS
3aIIHTHI,
BOTIPOCHI
TecTa

3anaHue Ha
1abopaTopH
yio pabory
Ne 11,
BOIIPOCHI




JUJI 3alIUThI

3ananue Ha
nabopaTtopH
yio paboty
Ne 12,

- 13 19 BOTIPOCHI
TUTST
3aIIHTHI,
BOTIPOCHI
TeCcTa

PexyppeHTHBIE 2 4

12 12 N
HEWPOHHBIE CETH

31-7 Bonpocst

Y1-8 Uit 3auéTta
1-7 (B dopme

TECTa)

13 | Bauér - - 34 - -

Uroro: | 18 34 108

5.2. ConepxaHue NUCIUILIAHBI.

5.2.1. CopeprkaHue pa3aesioB IUCHUIUIMHBI (IUJAKTUYECKUE EUHULIBI).

Pa3znen 1. «BBeneHue B TeMaTUKy MCKYCCTBEHHBIX HEHPOHHBIX CETei». XPOHOJIOIMYECcKHe
JTalbl Pa3BUTUS HEMPOHHBIX ceTed. Monenb nckyccrBeHHoro Hedipona Mak-Kamnoka n I[lurca,
ITepcentpon PozenOnarra. OpHOCIIONWHBIE M MHOTOCIOHHbBIE HepoHHble ceTu. CeTu NpsIMOro
pacrpocTpaHeHuss U ceTu ¢ oOpaTHbIMU CBs3AMH. [loHATHE «Ti1yOOKHME HEHPOHHBIE CETU» U UX
npeumyiiectsa. Kiaccudukainus HEHpOHHBIX ceTell B paspe3e paclpoCTpaHEHMs CUTHajda U
ryOWHBl HEHpOHHOH ceTh. 3ajgauM, pemaeMble TIIYyOOKMMH HEWPOHHBIMH ceTsMH. DyHKIUH
aktuBaiuu. OOopynoBaHue, mpumeHsiemoe s HeiiponHbix cereil. CUDA — mnporpamMMHbIi
unrepgetic 1 GPU ot komnanuu NVIDIA.

Pa3znen 2. «[laketsl mporpamMm s paboTbl ¢ HEWPOHHBIMH ceTaMu». O030p MaKeTOB
nporpamm. [Takers! it padotel ¢ ganHbiMy. [Takersr NUMPY u Pandas. Iakers! i MaIlmHHOTO
obyuenus. uctpubytuB Anaconda, makersl JupyterLab, Jupyter Notebook. bubmmnoreku Python
JUTsL MOJICTIMPOBaHUs ¥ 00y4eHus HeliponHoii cetu. [lakerst TensorFlow, Theano, Keras. Pa6ora ¢
cepsucom Google Colaboratory.

Paznmen 3. «O0yduenune HeliponHoir cetn. HaGopwel maHHBIX». OOy4YeHHE C yYHTENEM,
oOyueHue Oe3 yuurens, o0ydeHHE C MOAKpeIUIeHHeM. AJTOpUTM OOpaTHOrO paclpoCTpaHEHHs
omOku. Tumsl 3a1a4, 3((HEeKTUBHO pelIaeMbIX C MOMOIBIO TTYOOKHMX HEWPOHHBIX ceTel (3amaun
pacrmo3HaBaHus, 3a7a4d Kilaccu(HKallUM, 3aJlaull perpeccud, 3agaud Kiactepusaiuu). Habopsl
JAHHBIX 111 00y4yeHHsT HEHpOHHOW ceTH. TpEeHUpOBOYHBIE, TECTOBBIE M IPOBEPOYHBIE JIaHHBIE.
Bo3morkHOCTH MakeToB 1o pabote ¢ Habopamu JaHHbIX. [TonsTre smoxu o0yyenus. [Tonck HabopoB
JIAHHBIX U3 pa3IMnuHbIX HcTOUHUKOB (Githab u npyrux).

Paznen 4. «IlonmHOCBsA3HAs HelpoHHas ceTh npsimoro pacnpoctpaneHus (FNN)». Anamus
Habopa JaHHBIX C TOYKHM 3PEHHUs JalbHEWIIEro MocTpoeHus HeWpoHHOM certu. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEMPOHOB. ba3oBble 00BEKTHI U MapaMeTpbl 0ObEKTOB INTyOOKHX
HelpoHHBIX cereit B TensorFlow.

Paznen 5. «IlocTpoeHne apXUTEKTypbl HEWpPOHHOW ceTH U ee o0ydyeHue». MeTpHuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yskuuu noteps u
ONTUMHU3ATOPbl 00yueHUs. DYHKIUHU MOTeph M onTHUMHU3aTophl o0yueHus. Pynkumn SGD,
RMSprop, Adam. Pacrio3naBanue npeaMeToB oaexabl — Habop manuasix MNIST. TIpenckaszanue
00y4eHHOI HEHpPOCETH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexThl, GyHKIHH U TapaMeTpbl 00BEKTOB
riyookux HelpoHHbX cereil B TensorFlow. Pabota ¢ mmatdopmoii Kaggle. Bo3moxHocTH
cepeuca. OcHoBHO# pyHkmonan mardopmsl Kaggle. CopesnoBanus na Kaggle.

Paznen 7. «AHanu3 kayecTBa 00ydeHUs: HEHPOHHOH ceTn». OlieHKa peaJbHOro KauecTBa
MOJICNIA HEHUPOHHON ceTh W Habopwl MaHHBIX. [loHsATHE «mepeoOydeHue» HEHPOHHOU CETH.
Onpenenenue nepeoOydeHHs U METOIbI OOPHOBI ¢ HUM.
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Paznen 8. «IIpumMeHeHre HEHPOHHBIX CETeW Ui pELIeHHS 3aJaud  PETrPecCHH».
[kanupoBaHue W HOpMaIM3alMs BXOJHBIX NaHHBIX. BbIOOp MeTpuk KaydecTBa, (YHKIMI
OIIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT pEIIacMOi 3a1a4H.

Paznen 9. «CépTounbie HelpoHHbIE ceTn». CpaBHEHHE IOJTHOCBSI3HOW W CBEPTOYHOM
HEHPOHHBIX CETEW MPH PEelIeHUH 3a7a4d pacro3HaBaHus nu300paxenuil. SAapo cBépTku. Marpuma
nzoopaxkenuit. Cimou cBEPTKM W ciaom noaBeiOOpku. HMHctpymentsl Keras m TensorFlow,
KOTOpBIE TO3BOJISIIOT IOCTPOUTH CBEPTOUHYIO HEMPOHHYIO ceThb. CBsA3b MeXay Habopamu
JAHHBIX W apxXuTeKkTypoi HeWpoHHou cetu. HabGop manueix CIFAR-10. Apxutekrypa
cBéprounoit cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  0Oy4YeHHBIE  HEWpPOHHBIE  ceTw». I[IpemmyiiecTBa
UCTIOJIb30BaHUS MIPEBAPUTEIILHO OOYYEHHBIX HEHpOHHBIX ceTeil. Helipocetn, oOyueHHblE Ha
Habope panHbix ImageNet. O030p COBpEeMEHHBIX MpPEIBAPUTENHLHO OOYUEHHBIX ApXUTEKTYP
HEHUpOHHBIX ceTed /i pelleHMs] 3ajadd pacro3HaBaHus u300pakeHuil. [lpenBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOydeHus B
HelpoHHBIX ceTsaxX. [lepeHoc oOyueHHsI Ha MpuMepe MpeABAPUTEIHHO O0yYEeHHON HEWPOHHOMN
cetu VGG16.

Paznen 11. «HeliponHsle cetn i 3a1a4 00pabOTKH €CTECTBEHHOTO sI3bIKay». BBeneHne B
00paboOTKy €CTEeCTBEHHOTO sf3bIKa. AJTOPUTM TMOJATOTOBKM TEeKCTa (NMPHUBEICHHUE TEKCTa K
€MHOMY PErucTpy, OUYMCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKCHM3AIMUs TEKCTA, PA3METKY
CJIOB 10 YacCTsIM peYH, IPUBEJICHUE CJIOB TEKCTa K HOPMaJbHOM (hopme, BeKTopu3anus). 3aaauu
00pabOTKH €CTECTBEHHOTO SI3bIKA. APXUTEKTYPbl HEHPOHHBIX CETEW, MPHUMEHSEMBIX TIpH
pelieHnu 3a1a4 00pabOTKH €CTECTBEHHOIO SI3bIKa - CBEPTOYHBIE OJHOMEpPHbIE HEMPOHHBIE CETH
(CNN 1D) u pexyppenThbie HeilponHble ceTh (RNN).

Paznen 12. «PekyppeHTHbIE HEHpPOHHBIE CETH». APXUTEKTYPhl PEKYPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHIEMbIX JUIs peleHus npaktuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Meronb! inpoBbIX IpeicTaBIeHU TeKCTa:
YaCTOTHBIA  TOIXOH,  TEMaTHYeCKOE  MOJCIUPOBAaHME,  JUCTPHOYTHBHAs ~ CEMaHTHKA.
Hncrpymentapuii Keras u TensorFlow ajst moctpoeHust MOAenH peKyppeHTHOW HEUPOHHOM ceTH,
pemarornieit 3anauy kiaccudukayu TekcToB. [loctpoenue Helipocereit ¢ apxurekrypamu LSTM u
GRU na ocnose nakeroB Keras u TensorFlow.

5.2.2. Coneprkanue TUCIMILINHBI 110 BHIaM YY€OHBIX 3aHITHH.

JleknmnoHHbBIE 3aHATHSA

Tab6muua 5.2.1

Ne | Howmep pa3znena O6weMm, gac.
Tema nekunn
n/n quciuiuiieel - | O®O | 3P0 | 0390
7 cemecTp
1 1 1 - - BBeneHue B TEMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [TakeTs! nporpaMm asst paboThl ¢ HEUPOHHBIMH CETSIMH
3 3 1 - - OOy4enue HelipoHHO# ceTu. Habopbl TaHHBIX
ITonHoCBsA3HAs HEUPOHHAS CETh IPSIMOTO PACIPOCTPAHECHUS
4 4 1 - -
(FNN)
5 5 1 - - [TocTpoeHne apXUTEKTypbl HEHPOHHOU CeTH U ee 00yJIeHne
6 6 1 - - Pa6ota ¢ TensorFlow u Kaggle
7 7 1 - - Amnann3 KauecTBa 00ydeHus] HEHPOHHOH CeTH
8 8 1 ) ) IIpumeHeHre HEHPOHHBIX CETEN [yl PELLEHNUS 3a]aul
perpeccuu
9 9 1 - - CBépTOuHBIE HEWPOHHBIE CETU
10 10 1 - - [TpexBapuTenbHo 00y4YeHHbIE HEHPOHHbIE CETH
11 11 1 - - HeiiponHsie cetn s 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKA
12 12 3 - - PexyppeHTHbIE HEHPOHHBIE CETH
Hroro: 14 - -




JlabopaTopHbie padoThI

JIaGopaTopHble 3aHATUS YI€OHBIM IJITAHOM HE MPEYyCMOTPEHBI.

HpaKTI/I‘lQCKI/Ie 3aHATHUA

Tabmuma 5.2.2
Ne | Homep pa3gena O0bemM, gac. T 6 5 046
n/n mictummEsl | OPO | 300 [ 0300 CMa JIADOpATOPHOH pabote!
2 cemecTp
1 1 2 - IporpammupoBanue npocreiinieit Heiipocetn Ha Python
2 2 4 - PaGota ¢ makeramu s3bika Python: NumPy, Pandas
3 3 - Pabora ¢ Habopamu TaHHBIX
- [TocTpoeHnue MoJHOCBA3HON HEMPOHHOM CETH MPSIMOTO
4 4 4
pacnpoctpanerns (FNN)
5 5 2 - ITocTpoeHne apXUTEeKTypHl HEHPOHHOH CeTH M ee 00yUIeHHe
6 6 2 - Pabora c Kaggle
7 7 2 - AHanun3 kadecTBa 00y4eHns1 HepoHHO# cetu. boprba ¢
nepeoOydeHIEM
8 8 4 - [TocTpoenne HEHPOHHOM CETH A pEeLIEHUs 3a1a4u
perpeccuu
9 9 - [TocTpoeHne cBEPTOYHON HEHPOHHOU CETH
10 10 2 - Pabora ¢ npenBaputenbHO 00y4EHHBIMU HEHPOHHBIMH
CCTSAMU
11 11 4 - V3yueHune HEHPOHHBIX ceTeil i 3a1a4 00paboTKU
€CTECTBEHHOTO SI3bIKa
12 12 4 - [TocTpoenne peKyppeHTHOI HEMPOHHOU ceTH
Uroro: 34 -

CamocrosiTesibHasi padoTa CTy/IeHTa

Tabmuma 5.2.3

Ne Homep O6mweMm, gac.
/i paszena Tema Bun CPC
mucmnmmner | OPO | 300 | 000
7 cemecTp
BBeneHue B TeMaTuky IToaroroBka K
1 1 5 i MCKYCCTBEHHBIX HEHPOHHBIX J1a0opaTopHBIM  paboTam,
cereit odopmiieHre OTYETOB TIO
1ab0paTOpHBIM paboTamM
[MTaxets! mporpamm it padotsl ¢ | [Toaroroska K
2 2 4 ) HEWPOHHBIMU CETSIMU JTabopaTopHBIM  paboTam,
odopmileHre OTYETOB TIO
1ab0paTOpHBIM paboTam
OO0ydJeHue HEHPOHHON CETH. IToaroroBka k
3 3 4 ) HaGopsr nanHBIX nabopaTopHBIM paboTam,
odopMIICHHE OTYETOB IO
nabopaTopHBIM paboTaMm
[TonHOCBsI3HAs HEHPOHHAS CETh IloaroroBka k
4 4 4 ) MPSIMOTO PacCIPOCTPAHEHHSI nabopaTopHBIM paboTam,
(FNN) odopmileHrE OTYETOB TIO
712060paTOPHEIM paboTam
[TocTpoenue apXuTeKTypsbl IloaroroBka k
5 5 4 ) HEHUPOHHOM ceTu u ee oOydeHrne | J1abopaTopHBIM paboTam,
odopMIICHHAE OTIETOB IO
1abopaTopHBIM paboTam
Pa6ota c TensorFlow n Kaggle IMoaroroBka k
6 6 4 ) 71abopaTopHBIM paboTam,
odopmileHHE O0TYETOB IO
1abopaTopHBIM paboTam
7 7 4 i AHanu3 KauecTBa 00y4eHHs [Moaroroska k
HEWpOHHOMW ceTH J1abopaTopHBIM paboTam,
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o opMIICHHE OTYETOB IO
712a00paTOPHBIM paboTam

[Ipumenenune neiiponnbix ceret | [loaroroBka x

JUTSA PELICHUS 3a0a4H PETPEecCr | J1a0opaTopHBIM paboTaMm,
odopmIIeHEe OTIETOB O
7a00paToOpHBIM paboTam

CBEpTOUHBIC HEUPOHHBIE CETH IToaroroBka k

nabopaTopHBIM paboTam,
odopmIIeHEe OTIETOB MO
J1a00paTopHBIM paboTam

10

[peaBapuTenbHO 00yYEHHBIE IMoaroroska k

HEWPOHHBIE CETH 71a60paTOpHBIM paboTam,
o opMIICHHE OTYETOB IO
71a60paTOpHBIM paboTam

10 5 - -

11

Heiiponnsie cetu ns 3anay IToaroroBka k

00paboTKN €CTECTBEHHOTO 71a00paTopHBIM paboTam,
SI3bIKA o opMIICHHE OTYETOB IO
7a00paTOpHBIM paboTam

11 5 - -

12

PexyppenTHbie HelipoHHble ceTH | [loaroroBka k

nabopaTopHBIM paboTaMm,
oopmileHHE OTYETOB IO
1ab0paTOpHBIM paboTam

12 11 - -

15

1-12 - - - 1-12 [ToxroToBka K 3a4eTy

Hroro: 56 - -

5.2.3. IlpenogaBaHue HAUCHUUIUIMHBI BEAETCS C TMPUMEHEHHEM CJEAYIOUIMX BHUJOB

00pa30BaTeNbHbIX TEXHOJIOTUMN:

- BU3yallM3alusi Y4eOHOro Marepuayiia B O(PHCHOM IAKeTe B JHAJIOrOBOM
pexuMe (JISKITMOHHBIC 3aHATHA );

- paboTa B MaJbIX Ipymnmnax (JaboparopHble padoThl);

- WHIMBUIYAIbHBIC 3a1aHus (71TabopaTopHbIC pabOTHI).

6. TeMaTHKa KypcOBBIX IPOEKTOB
KypcoBbie npoekTsl yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7. KoHTposabHbIe padoThI
KonTtposnbHble paboThl y4eOHBIM IJIAHOM HE IPETYCMOTPEHBI.

8.0ueHka pe3y/abTaTOB OCBOEHUSI AU CHUILIMHBI
8.1. Kpurtepuu orieHUBaHUsI CTENEHU IOJHOTHI M KadyeCTBAa OCBOCHHSI KOMIIETCHIIMI B

COOTBCTCTBUH C IINIAHUPYCMbIMHU PE3YJIbTaTaMU 06yquI/151 IMPUBCJACHLI B HpI/IJ'IO)KeHI/II/I 1.

8.2. PeiliTuHroBas cucrema OLCHUBaHWA CTCIICHU IIOJJHOTBI M Kady€CTBa OCBOCHUA

KOMIIETEeHIIMH 00yyaromuxcst ouHoi (hopMbl 00yueHHs rpejcTaBieHa B Tabmuue 8.1.

Tab6muna 8.1
Ne n/n | Buas! MmeponpusTuii B paMKax TEKYIIEro KOHTPOJIS | KommgectBo 6annos
2 cemecTp

1 Tekyrmias arTecTarus

1 JlabopatopHnas padora Nel-4 0-20

2 KonrpoubHblii Tect Nel 0-10
HTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIMIO 0-30

2 TeKyIlias aTTecTaIus

3 JlabopatopHras padorta Ne5-8 0-20

4 KonrpounbHblii TecT Ne2 0-10
HTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIMIO 0-30

3 TekyImias aTTecTaIus

5 JlaboparopHas padora Ne9-12 0-20

6 KonTposabHblii TecT Ne3 0-20
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HTOI'O 3a TpeThIO TEKYIYIO aTTECTALIIO

0-40

BCEI'O

0-100

9.Y4eOHO-MeTOAMUYECKOE H HH(POPMALIMOHHOE 00ecneueHrue TUCIHIIINHBI
9.1. IlepeueHpb peKOMEHIyeMOH JINTEpaTyphl npezcTasiieH B [Ipunoxenun 2.
9.2. CoBpemenHbIe TTpodeccroHalibHbIEe 0a3bl JAHHBIX ¥ WH(POPMAIIMOHHBIC CITPABOYHbBIC

CHUCTCMBI

—Coo6cTBennas noinHotekcToBas 6a3a (I1b/]) BUK TV http://elib.tyuiu.ru/

—Hayuno-Texauueckass 6ubmuoreka ®I'AOY BO PI'Y Hedrtu u raza (HUAY) um.
.M. I'yokuna u PI'6OY BO «TUY » http://elib.gubkin.ru/
—Hayuno-texunueckas 6ubnmoreka ®I'6OY BIIO YI'HTYV http://bibl.rusoil.net
—Hayuno-texuuueckass Oubnuoreka ®I'BOY BIIO «YXTHHCKHN TrocynapCTBEHHBIH
TeXHUYECKUH yHUBepcuTeT» http://lib.ugtu.net/books
—baza nmanupix KoHCynmbTaHT cTyneHTa «DJIEKTPOHHAS OMOIMOTEKA TEXHUYECKOTO
By3a» http://www.studentlibrary.ru
—DnekTpoHHO-O0ubaroTeyHas cuctema IPRbooks http://www.iprbookshop.ru/
—000 «M3narensctBo JIAHDB» http://e.lanbook.com
—000 «327eKTpOHHOE U3IATETBCTBO FOPAMT» www.biblio-online.ru»
—000 «PYHDBb» http://elibrary.ru/
—DnekTpoHHO-0ubaroTeyHas cuctema BOOK.ru https://www.book.ru
—HanmonanbHas 35ieKTpoHHass OubIMoTeKa

9.3. JIunieH3MOHHOE U CBOOOHO PacHpOCTpaHsIeMOe MPOrpaMMHOE 0OECIIeYeHHE, B T.4.
OTEYECTBEHHOT'O IIPOU3BO/ICTBA.

—Microsoft Windows;
—Microsoft Office Professional Plus;

—Python;
—Anaconda;

10.MaTepuajbHO-TeXHHYECKOe ofecrevyeHne TUCHUIIHHBI
[Tomernienust 11t MpoOBEIEHUS BCEX BUJIOB PabOTHI, MPETyCMOTPEHHBIX YYCOHBIM TIJIAHOM,
YKOMIUIEKTOBaHbI HEOOXOIUMBIM 000PYI0BAaHHEM U TEXHUUYECKUMH CPEJCTBAMU O0YUEHHUS.

Tabmuma 10.1

Ne Haumenosanue
n/n yueOHBIX IPEIMETOB,
KypCOB, JIUCLIUIUINH
(Momyueit), IpaKkTHKH,
WHBIX BUJOB Y4eOHOU

HaumeHoBaHue nmomenieHui i NpoBeAeHUs BCEX
BUJIOB YUE€OHOM JESTENBHOCTH, MIPETYCMOTPEHHBIX
y4eOHBIM IIAHOM, B TOM YHCIIE TIOMEIICHHS TSI
CaMOCTOSTEITFHON paboTHI, C YKa3aHUEM TepeUHs
OCHOBHOTO 000pYIOBaHHS, YIeOHO-HATIISITHBIX

Anpec (MEeCTOMOIOKEHHE)
HOMeHleHI/Iﬁ JJIA TIPOBEACHUA
BCEX BUAOB ydeOHOU
JIeATeIIHOCTH,
MIPEAyCMOTPEHHOH y4eOHBIM

JIeSITEIbHOCTH, nocoouit IUTaHOM (B cIy4ae
MPEeLyCMOTPEHHBIX peanm3anyu 00pa3oBaTeILHON
Y9eOHBIM TUTaHOM MIPOTPaMMEI B CETEBOU (popme
00pa3oBaTebHON JIOTIOJHUTEIBHO YKa3bIBAETCS

MIPOTPaMMBbI HaNMEHOBAHNE OpraHU3allH,
C KOTOPOH 3aKII0YEH
JIOTOBOD)

1 2 3 4
1 HeiiponHnsie cetn Jlexnmonnble 3aHATHSA: YueOHas ayautopust mia | 625001, Tromenckas obmacts,
MPOBEACHUS 3aHATHI JIEKIIMOHHOT'O THNa; | T. TromeHsb, yII.
TPYNIOBBIX W WHIWBUIAYaIbHBIX KOHCynbTanui; | Jlymasapckoro, n.2, xopm.l,
TEKYILEro KOHTPOJIS u MPOMEKYTOYHOU | (AyAUTOpPHUS OIpeaeiseTcs B

arrecraiui. OcHaleHHOCTh: YuyeOHas MeOeb:
CTOJIBI, CTYyNbsl. MoHOONOK - 1 mrT., npoekrop - 1
IIT., IPOCKIMOHHBII 3KpaH - | mT., aKkycTHueckas
cucremMa (KojoHKHM) - 4 mT., MUKpopoH - 1 mrT.,

JIOKyMEHTKamepa - 1 mr., TesieBu30p - 2 MIT.

COOTBETCTBUU c
pacrnucaHueM)
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KOHTPOJII M IPOMEXKYTOYHOW  aTTECTALlMH, | COOTBETCTBHU
OcHameHHOCTh: Y4eOHas MeOemb: CTOJNBI, CTYNbA. | PACIHCAHUEM)

Mono6n0okn, mpoekrop - 1 1mT., aKycTHdeckas
cucreMa (KOJIOHKH) - 2 IIT., IPOEKIIMOHHBIN KpaH
- 1 mr.

JlabopatopHsle 3ansTHs: YueOHas aymuropust aiust | 625001, TromeHckas o0nacts,

MPOBEACHUSI  3aHATUA  CEMHUHApPCKOTO  TUMa | T. TromeHs, yiI.
(;mrabopaTopHbIe 3aHIATHS); TPYTIIOBBIX u | Jlymagapckoro, m.2, xopm.l,
WHAWBUAYAIPHBIX ~ KOHCYNBTAMH;  TEKymIero | (ayAuTopus oOmpenenseTcs B

C

CaMOCTOSTENIFHOW ~ paboThl  oOy4aromuxcs ¢ | T. TroMeHb,

nH(pOpMaMOHHO-00pa30BaTENBHY IO cpealy. | COOTBETCTBHU
YyeOHast  MeOenb:  CTONBI, CTYNBS, [IOCKa | PacIMCaHHEM)
aynutopHas. KommnploTep B KOMIUIEKTE — 5 MIT.,
MPOEKTOP — | IIT., IPOEKIIMOHHBIN KpaH — | miT.

CamocrositenbHass  pabora: [lomemenue s | 625001, TromeHckas 001acTh,

yiI.

BO3MOKHOCTBIO MOAKIIOYEeHUs K ceTu «MHTepHeT» | JlyHauapckoro, n.2, kopi.l,
n obecneyeHWeM JIOCTyHa B  O3JEKTPOHHYIO | (aymUTOpHs ompenensiercss B

C

11. Meroanyeckue ykazanus no opranuzanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOJArOTOBKE K IPAKTUUECKUM 3aHITHUSIM.

[IpakTuueckue 3aHATHS CIHOCOOCTBYIOT YIyONEHHOMY HW3YYEHHUIO IUCLUIUIMHBI U
CIy’)kKaT OCHOBHOW (hOpMOHN TMOABENCHUS HTOrOB CAMOCTOSTENBbHON pPadOThl CTYAEHTOB.
OcHoBHasi 1eNnb 3aHATUN 3aKIOYAETCSd HE TOJNBKO YINIYOUTh M 3aKPENUTh TEOPETUUYECKHUE
3HaHUA, HO U CGHOPMUPOBATH NPAKTHUECKHE KOMIICTEHIMH, HEOOXOAuMble OYyIylIIUM
CHeHaIiCTaM.

Ha 3aHsaTHSAX MpUBETCTBYETCS aKTUBHOE ydacTHe B 00OCYKJIEHUU KOHKPETHBIX CUTYaIUH,
CHOCOOHOCTh HAa OCHOBE TOJYYEHHBIX 3HAHWW HAXOIUTh Hambosee Y(PQPEKTHBHBIE pPEIICHUSI
MOCTaBIIEHHBIX MPOOJEeM, yMETh HAXOAUTh MOJIC3HBII TOMOTHUTENbHBIM MaTepuai Mo TeMaTHKe
3aHATHIA.

MaructpaHTy peKOMEHIyeTcs CIeayIolas cxemMa MOArOTOBKH K 3aHSTHIO:

1. [TpopaboTaTh KOHCIIEKT JICKITUH;

2. 3yunTh pEKOMEHIOBAHHYIO JINTEPATYPY;

3. IIpu 3aTpynHeHusX copMyIHpOBaTh BOIPOCHI K IPETIOAABATEIIO

4. Tlocne BbIMONHEHUs JaOOpaTOpPHON pabOThl O(GOPMUT OTYET M TOATOTOBUTHCA K
3aluTe.

11.2. Meroauueckue yka3aHus 10 OpraHU3allK CaMOCTOSATEIbHOM paboThI.

CamocrosiTenbHast paboTa sBISETCS OAHOW M3 BaXHEWIIUX (OpM u3ydeHus Jro0oi
JUCUMIUIMHBL. OHa TMO3BOJISIET CUCTEMaTU3UpOBaThb M YINIYOUTh TEOpPETUYECKHE 3HAHUS,
3aKpeNnuTh YMEHUS U HAaBBIKHM, CIIOCOOCTBYET Pa3BUTHIO YMEHMH IOJb30BaThCS HAy4YHOU U
yuyeOHO-MeToauueckoil  nuteparypoil.  [lo3HaBaTtenbHass — JeSTENbHOCTH B Ipoliecce
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YpPOBHS AaKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yuebHOM mpoliecce BBIAENSAIOT /1Ba BUAA CAMOCTOSITEIbHOM pabOThI: aylIUTOpHAs U
BHEAyIUTOPHAS.

AyauTopHas camMOCTOATENbHAsE paboTa MO JUCITUIUIMHE BBITOJTHSIETCS HAa YYEeOHBIX
3aHATHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENOAAaBaTeNs U MO €ro 3aJaHuIo.

BueaynutopHas camocrosiTenbHas paboTa MarucTpaHTOB —IpEACTaBiseT coOoM
JIOTUYECKOE TMPOJOJDKEHUE AYAMTOPHBIX 3aHATUHA. 3aTpaTbl BPEMEHU Ha BBINOJIHEHHE ATOMN
paboThl perJaMEeHTHUPYIOTCS paboyuM ydeOHbIM IIaHOM. Pexxum paboThl BeIOMpaeT cam
00yYaroImuics B 3aBUCUMOCTH OT CBOMX CITOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CaMmocrosiTenbHasi paboTa MOXKET OCYHIECTBIATHCA HWHAMBUAYAJbHO WM TpyNIaMu
MarucTpaHTOB B 3aBUCHUMOCTH OT ILEJH, 00beMa, KOHKPETHOH TEeMaTHKH CaMOCTOSTEIbHOMN
paboThl, YPOBHSI CJIO’KHOCTH, YPOBHSI YMEHUN MarucTpaHTOB.
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CamocrodaTenbHas padoTa BKIIOYAET B ceOs paboTy ¢ KOHCIIEKTOM JICKIHMHA, H3ydeHHE U
KOHCIIEKTUPOBaHHE peKOMeHayeMo JUTEPATYPBHI, MOJrOTOBKA MyJIbTHUMEIHA-
COOOIIEeHNI/0KIa0B, IOATOTOBKA pedepara, TECTUPOBAHUE, DEIICHHE 3a/ad U YIPaXKHEHUH
no oOpasly, pelleHHe BapUaTUBHBIX 3aJad, BBIIOJHEHHE YEpTeXeH, CXeM, pacueToB
(rpadmyeckux paboT), pelIeHHE CUTYaIMOHHBIX (MPOECCHOHATBHBIX) 3aJay, MOATOTOBKA K
JICIOBBIM UI'paM, HPOEKTHUPOBAHWE M MOJEIUPOBAHME pA3HBIX  BUAOB U  KOMIIOHEHTOB
npodeccuoHaIbHON AEATEIbHOCTH, HAYYHO-HUCCIIEI0BATENLCKYIO paboTy U Ap.

KoHTposb pe3ynbTaToB BHEAYAUTOPHON CAMOCTOSITEIbHOW Pa0OThl MarCTPAHTOB MOYKET
OCYILECTBIISITHCSL B TIpeAesax BPEMEHH, OTBEIEHHOIO Ha 00s3aTeNbHbIe ydeOHBbIC 3aHATHS II0
JUCLUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSITEIbHYK pabOTy MarucTpaHTOB IO JAUCLUILIMHE,
MOYET MPOXOAUTH B MUCbMEHHOM, YCTHOM MIJIM CMEIIaHHOH (Gopme.
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[Ipunoxenue 1

I[Inanupyemble pe3y/bTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHUA KOMIIETEHIMN U KPUTEPUHU X OLlEHMBAHUS

Hucuumnuna: HelipoHHble ceTu
Kon, cnenmanbrocTh: 21.05.03 TeXHOIOTHS T€0JIOTUYSCKON Pa3BeAKU
Crnemmanm3arun: [ eodusmndeckre METONBI IOUCKA B Pa3BEIKH MECTOPOXKICHHH IMOJIE3HBIX HCKOMTaeMbIX, I eopr3ndeckrne METO bl HCCIIEAOBAHMS CKBKUH

Ko xommnereHmn

Ko n HanmmeHoBaHne

Kona u nammeHnoBanue

Kpurepun orieHHBaHMS pe3yabTaTOB 00yUCHNUS

WHANKATOpa pe3ynbpTaTa 00ydeHus 1-2 3 4 5
JOCTHKEHHSA 0 IUCTUIUTIHE
kommeTernmn (1K)
YK-1. Crocoben | YK-1.1. (31) 3naer | He 3HaeT | 3HaeT Ha  HU3KOM | 3Haer Ha cpeaHeM | 3HaeT B COBEPLICHCTBE
OCYILECTBJIATh AHanuzupyer KJIacCHYeCcKHe KJIacCCUYECKHe YPOBHE KIJIACCUYECKHE | YPOBHE  KJIACCHUECKHUE | KJIACCHUECKHUE
KPUTHYECKUH aHaIu3 | MpoOJIeMHYI0 MaTeMaTHYeCKHe MaTeMaTH4eCKue MaTeMaTHYECKHUe MaTeMaTHYeCKue MaTeMaTHYeCKue
poOIEMHBIX CUTyalMIo (3a7a4dy) U | MOJeNH, MOJIeIH, MOJIeNIH, IPUMEHSEMBIE | MOJENH, MPUMEHIEMbIE B | MOJIEINH,
CUTyallMii Ha OCHOBE | BBLIECNSET ee 0a30BbIC | MPUMEHSEMBIC B | IIpUMEHsEMbIe B | B Pa3MYHBIX O0JIACTSAX | PAa3IMYHBIX o0nacTsax | MpUMEHsAeMbIe B
CHCTEMHOI'O MOJXOJa, | COCTaBIIIIOILUE. Pa3sIMYHBIX O0JACTAX | Pa3IMYHBIX OOJIACTAX | 4EIOBEUECKOH YeJI0BeYeCKOn pa3nuuHBIX  00JACTSIX
BBIpa0baThIBaTh PaccmarpuBaer YeJIOBEUECKOM YEJI0BEUECKOM JEATEIbHOCTH JIESITEIIEHOCTH YeJI0BEUECKOM
CTpaTeruio IeHCTBUH pas3IMYHbIC BAPHAHTHI | AEATCIBHOCTH JeATEIbHOCTH JIeATeIBHOCTH
pelieHus (Y1) wmoaudunmpyer | He yMeeT | YMeeT Ha  HHM3KOM | YMEET Ha  CpelHeM | YMeeT B
poOIIeMHON KIIaCCHYECKNE Moau(UIMPOBaTh YpOBHE YpOBHE COBEPIIICHCTBE
CHTyalM  (3a7auM), | MaTeMaTHIECKUC KIIACCHUYECKHE Moau(uIMpoBaTh MOIU(UINPOBATH BEIOMpATh
pa3pabaTbiBaeT MOJIETIH Ul PEIICHHs | MaTeMaTHYECKHe KJIaCCHUYECKHE KIIaCCHYECKHE Mou(uIMpoBaTh
QITOPUTMBI UX | KOHKPETHBIX 3a7ad | MOJENH Ul PEIICHHsS | MaTeMaTHYeCKHe MaTeMaTHYeCKHe MOJEIH | KIACCHYECKUE
peanuzanuu. npodeccrnoHaNbHOM KOHKPETHBIX 3a1a4 | MOJIENM JUIS PELIeHHs | A pemeHus | MaTeMaTH4ecKue
JIeSITETbHOCTH npodeccuoHaTbHOM KOHKPETHBIX 3a/1a4 | KOHKPETHBIX 3a1a4 | MOJENU I peIICHUs
JeATeIbHOCTU npodeccroHaNbHOM podeccHOHaNbHOM KOHKPETHBIX 3a1a4
JeSITeIbHOCTH JIESITETIBHOCTH npodeccroHabHOM
JIeSITeTIbHOCTH
(B1) npuMmenser | He Bnazeer oneitom | Biageer Ha HuskoM | Bnageer Ha  cpeaneMm | Bruaneer B
METOBI NPUMEHEHUS METOJIOB | YPOBHE OTIBIT | YPOBHE OTIBIT | COBEPIIEHCTBE  OIBIT
MaTeMaTHYECKOTO MaTeMaTHIecKoro NIPUMEHEHNSI METOJOB | MPUMEHEHUs]  METOAOB | MPUMEHEHHS METOHOB
MOJICTIMPOBAHUS Ul | MOAEIUPOBAHUS  JUISL | MATEMaTHYECKOTO MaTeMaTHIeCcKOro MaTeMaTH4ecKoro
peUIeHUs] KOHKPETHBIX | pPelIeHHs KOHKPETHBIX | MOACIMPOBAHUS  AJSL | MOJEIMPOBAHMS UL | MOJENUPOBAHUS  JUIS
3ajaq 3a7aq pelIeHNs] KOHKPETHBIX | PEHICHWs  KOHKPETHBIX | PEIICHHS KOHKPETHBIX
npodeccroHaNbHOM npodecCHOHAIBLHOM 3a1a4 3ajgau 3a1a4
JIeSITETTBHOCTH. JeSITeTbHOCTH. po¢heCCHOHATBHOM npodeccHoHaIbHOM npodeccrnoHaTbHON
JIeSITeTbHOCTH. JIESITETTHHOCTH. JIeSITETTbHOCTH.




KO,H KOMIICTCHIIMH

KOZI 1 HAMMCHOBAHUC

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

UHIUKaTOpa pe3ysbTata 00ydeHus 1-2 3 4 5
JOCTHKEHHA 0 IUCTIUIUTHHE
kommeTernyn (MJ1K)
VK-1.2. Omnpenensier | (32) 3maer cmoco6sr | He 3maer cmocoOwbl | 3HaeT Ha  HH3KOM | 3HaeT  Ha  CpelHeM | 3HAaeT B COBEPIICHCTBE
" OLICHWBACT | IPUMEHEHUSI MOJEICH | MPUMEHEHUsI MOAENEH | ypOBHE CIOCOOBI | YPOBHE CIIOCOOBI | CIIOCOOBI TPUMEHEHUS
MIPaKTUYECKUE HEHUPOHHBIX CETEW Ul | HEMPOHHBIX CEeTel Ui | MPUMEHEHUs] MOAENEH | IPUMEHEHUsT  MOAENEH | Mojaenell HEHpOHHBIX
TIOCIIEICTBHSA 00paboTkn 00paboTkn HEHpPOHHBIX CeTeW [UIA | HEHpOHHBIX ceTell My | cerel mms oOpabGoTKu
BO3MOJKHBIX nHpOpPMATTH " | uHpOpMAITUI u | o0paboTKN 00pabotkn mHpOpMaIH | HHPOPMAHN u
peLIeHuit 3a1aun. pacrno3HaBaHUs pacrio3HaBaHus nHdopmanuu ulu pacro3HaBaHUs | paclo3HaBaHUS
00pa3oB 00pazoB pacrno3HaBaHHS 00pa3oB 00pa3oB
00pa3oB
Y2) oneHuBaer | He ymeer onenHuBath | YMeeT Ha  HM3KOM | YMeeT Ha  cpedHEM | YMeer B
Ka4yCCTBO 06yqu1/151 Ka4yCCTBO O6y‘leHI/I)I YpOBHE OILICHMUBATb | YPOBHC OLICHUBATh COBCPUICHCTBE
MOJENIECH MAIIUHHOIO | MOJEIEH MAalIMHHOIO | KaueCTBO 00y4eHHs | KauecTBO o0y4eHus | BRIOMpaTh OLICHHBAThH
00yJeHus; 00y4eHUS; MoJeNied  MAaIIMHHOTO | MOAEnei MAaIIMHHOTO | KauyecTBO  OOydeHHs
00y4eHUS; o0ydeHus; MoJieNied  MaIIMHHOTO
o0yueHns;
(B2) Biaazgeet | He Brnageer | Bmageer Ha Huskom | Bnageer Ha cpenHem | Bnageer B
TEXHOJIOTHSIMU TEXHOJIOTUSIMA YPOBHE TEXHOJOTHSIMH | YPOBHE  TEXHOJIOTHSMH | COBEPIICHCTBE
aHaIM3a 1 | aHanmM3a U | aHamM3a U | aHanmm3a U | TEXHOJOTHSIMH
MHTEPIPETALNH HHTEPIIPETALNH HMHTEPIIPETALUH HHTEPIPETALNH aHaIMn3a u
TMOJYYCHHBIX TaHHBIX B TOJTYUYCHHBIX JTaHHBIX B IMOJYYCHHBIX JaHHBIX B TMOJYYCHHBIX JaHHBIX B HUHTEpIIpECTallU

obnactu

obJacTu

obJacTu

obnactu

MOJIYYCHHBIX TaHHBIX B

MHTEJIEKTyaIbHBIX UHTEIJUIEKTYalbHBIX UHTEJUICKTYaIbHBIX MHTEIJJICKTyaIbHBIX obiiactn
CHCTEM. CHCTEM. CHCTEM. CHCTEM. MHTEJUIEKTYaIbHBIX
CHCTEM.

YK-1.3. (33) 3Haer | He 3HaeT | 3HaeT Ha  HU3KOM | 3HaeT  Ha  CpeAHeM | 3HAeT B COBEPIIEHCTBE
OcyuecTBisieT MaTreMaTHYeCcKHe, MareMaTHYecKHue, yYpOBHE YPOBHE MaTeMaTH4YeCKHe, | MaTeMaTHYeCKHe,
CHCTEMaTH3AIHIO €CTECTBEHHOHAy4YHbIE | €CTECTBCHHOHAyYHBIE | MaTeMaTH4ecKHe, €CTEeCTBEHHOHAy4YHbIE M | €CTCCTBCHHOHAYYHBIC
nHpopManuu " COIMAJBHO- | U COIIMAJIbHO- | €CTECTBEHHOHAYYHbIC COIMAIBHO- n COIMAIBHO-
pasNMYHBIX  THIOB | YKOHOMHYECKHE SKOHOMHUYECKHE u COIIMAJbHO- | SKOHOMUYECKHE METOABI | SKOHOMHUYECKHE
JUISt aHaJIM3a | METOJBI JUISL | METOMBI JUISl | SKOHOMHUYECKHE JUIL  UCTIONb30BAHHUS B | METOJBI ULt
pOOIIEMHBIX MCTIONIb30BaHMs B | MCIOJB30BaHUS B | METOJBI s | mpodecCHOHATbHON HCIIONIb30BAHUS B
CUTYyalui. npodeccrnoHaNbHOM npodeccuoHaTbHOM HCTIOJIB30BaHUS B | JEATEIbHOCTH npodeccroHabHOM
BeripabatbiBaeT JIeSITeIbHOCTH JIeSTeIbHOCTH npodeccHOHaNbHON JIeATeIbHOCTH
CTpaTeruio JeuCTBHI JIESITETbHOCTH
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KO,H KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

komneTermun (1K)

JUISt MOCTPOCHHS

AITOPUTMOB

petieHust

MOCTABJICHHBIX 3a/1au.

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

pe3ysbTata 00ydeHus 1-2 3 4 5

10 JUCLUIUIMHE
(V3) pemaer | He ymeer pemars | YMeer Ha HH3KOM | YMeeT Ha  CpegHeM | YMeer B
HeCTaHIapTHBIC HECTaHIapTHBIC YpPOBHE peraTs | ypoBHE pelaTh | COBEpIICHCTBE
npogeccCHOHaNbHBIC npoeccHOHAIbHBIE HeCTaHIapTHBIC HeCTaHIapTHBIC BEIOHMpPATh peraTb
3a7a4d, B TOM YHCJIE B | 3aJa4d, B TOM YHCJIE B | IPO(eCcCHOHATIbHBIE npogeccroHaIbHbIE HeCTaHIapTHBIC
HOBOI WA | HOBOM WM | 3aJa4d, B TOM 4YHCJIC B | 3aJa4d, B TOM 4YHCIe B | IPO(EeCCHOHAIBHBIC

HE3HAaKOMOH cpefic U B

HE3HaKOMOM cpeac u B

HOBOM WU

HOBOHl WJM HE3HAKOMOM

3aJa4yv, B TOM 4YHUCJIC B

MEKANCUMIUIMHAPHOM | MEXIUCLUIUIMHAPHOM | HE3HAKOMOH cpene W B | cpene u B | HOBOU W
KOHTEKCTE, C | KOHTEKCTE, C | MeXIMCUUIUIMHAPHOM | MEXIUCHUILUTHHAPHOM HE3HAKOMOM cpezie U B
NPUMEHEHHUEM MIPUMEHEHUEM KOHTEKCTe, C | KOHTEKCTE, C | MEXIUCUUIUTMHAPHOM
MAaTCMaTUYCCKUX, MaAaTCMaTUYCCKHUX, MPpUMCHECHUEM MMPUMECHCHUEM KOHTCKCTC, C
€CTeCTBCHHOHAYYHBIX, | €CTCCTBEHHOHAYYHBIX, | MAaTEeMaTHYCCKUX, MaTeMaTHIECKUX, TIpUMEHEHHEM
COLMAITEHO- COLMANTBHO- €CTeCTBCHHOHAYYHBIX, | €CTECTBCHHOHAYUHBIX, MaTeMaTHIECKUX,
SKOHOMHYECKUX 7 | PKOHOMHYECKHIX U | COIMaJIbHO- COLMATEHO- €CTeCTBCHHOHAYYHBIX,
npo¢eCCHOHATHHBIX po¢heCCHOHATHHBIX SKOHOMHYECKUX U | IKOHOMHYECKHX ¥ | COLMAIILHO-
3HAaHUH 3HaHUI po¢heCCHOHATHHBIX po¢eCCHOHATHHBIX SKOHOMHUYECKUX u
3HAHUH 3HaHUU po¢heCCHOHATHHBIX
3HAHUU
(B3) Biajeer | He Bnageer HaBpikamMu | Bnageer Ha HuskoMm | Brmageer Ha cpennHem | Bnageer B
HaBbIKaMH TCOPCTUIECKOI'O u YpOBHE HaBbIKaMH YpPOBHE HaBbIKaMHU COBCPUICHCTBE
TEOPETUIECKOTO U | SKCIIEPUMEHTAIBHOTO | TEOPETHUECKOTO U | TEOPETHYECKOTO U | HaBBIKAMH
HKCHEPUMEHTAIBHOTO | HUCCIICIOBAHUA SKCIEPUMEHTAIBHOTO 9KCIEPUMEHTAIBHOTO TEOPETUIECKOTO u
HCCIIeIOBaHUS 00BEKTOB UCCIIeIOBaHUS HCCIIeI0BaHUSA IKCIEPUMEHTAILHOTO
00BEKTOB npoQeCCUOHATBHOM 00BEKTOB 00BEKTOB WCCIIeTIOBaHUS
pogecCHOHANTBHOM JeSITeIBHOCTH, B TOM | MPO(eCCHOHATBHOMN npogeccHoHaTbHOM 00BEKTOB
JESTETbHOCTH, B TOM | YHCIC B HOBOH WU | IESTENHHOCTH, B TOM | NEATENBHOCTH, B TOM | IpodeccHoHaIbHON
YyUclie B HOBOW WJIM | HE3HAKOMOHW Cpe/ie M B | YMCIIe B HOBOM WM | 9UCIIE B HOBOH WM | JAEATEIFHOCTH, B TOM
HE3HAKOMOH cpelie M B | MEXIUCIHUIUIMHAPHOM | HE3HAKOMOH Cpelie W B | HE3HAKOMOH cpeie W B | YUCIE B HOBOW WA
MEXIUCIUTUIMHAPHOM | KOHTEKCTE MEXIUCIUIDTMHAPHOM | MEXTUCIHIUTMHAPHOM HE3HAKOMOH cpene U B
KOHTEKCTE KOHTEKCTE KOHTEKCTE MEKANCIUIUINHAPHOM
KOHTCKCTEC
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KO,H KOMIICTCHIIMH

Kon u HanmeHnoBanue
WHIUKATOpa
JOCTHKEHHS

komneTermun (1K)

VK-1.4. Bnageer

HaBBIKAMHU

MPOrpaMMUPOBAHUS

pa3paboTaHHBIX

AITOPUTMOB U

KPUTHYECKOTO

aHaJIM3a I0JTyYeHHBIX

Pe3yJIbTaTOB.

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

pe3ysbTata 00ydeHus 1-2 3 4 5
0 IUCTIUIUTHHE
(34) 3Haer | He 3HaeT | 3HaeT HAa  HU3KOM | 3HaeT  HA  CpelHeM | 3HAeT B COBEPIICHCTBE
COBPEMCHHBIE METOJBI | COBPEMEHHBIE METOIBI | yDOBHE COBPEMEHHBIC | YPOBHE  COBPEMCHHBIC | COBPEMEHHBIE METOBI
pa3paboTku 1 | pa3paboTKn U | MeToABl Pa3paboTKH M | METONBI pa3paboTKh W | pa3paboTKH u
peanuzanun peanuzanun peanu3anun peanu3anyuy anrOpUTMOB | Pealu3anui
JITOPUTMOB AJITOPUTMOB JITOPUTMOB MaTeMaTHYECKUX JITOPUTMOB
MaTeMaTHYECKUX MaTeMaTHYeCKHX MaTeMaTH4eCKHX MoJjieniel Ha 0a3e S3bIKOB | MaTeMaTHYECKHX
Mozmened Ha  Oase | mojenell Ha  Oase | Momenmeld Ha  0a3e | U IIAKETOB MNpPUKJIATHBIX | Mojened Ha  Oase
S3bIKOB M MAKETOB | S3bIKOB M IIAKETOB | SI3BIKOB M IAKETOB | MPOTpamMM S3bIKOB M TAKETOB
MPUKJIATHBIX TIPUKIIAIHBIX TIPUKITAIHBIX MO/JICTTUPOBAHHSI. TIPUKIIATHBIX
nporpamMmm porpamMmm nporpamMm nporpamMmm
MOJICTTHPOBAHHSI. MOJICITHPOBAHHSI. MOJICITHPOBAHHS. MOJICTHPOBAHHS.
(Y4) paspabatsiBaet u | He yMeeT | YMeeT Ha  HHM3KOM | YMEET Ha  CpelHeM | YMeeT B
peann3oBbIBaCT pa3pabaTbIBaTh U | ypoBHE pa3padaThIBaTh | ypOBHE pa3padaThIBaTh W | COBEPILCHCTBE
ITOPUTMBI peaan30BHIBATH u peanu30BBIBaTh | PEalN30BHIBATH BEIOMpATh
MaTeMaTHYECKUX QJITOPUTMBI JITOPUTMBI AITOPUTMEI pa3pabaTbIBaTh u
Mozened Ha  0as3e | MareMaTHYECKHX MaTeMaTHIeCKUX MaTeMaTHYECKUX peann30BBIBATh
A3bIKOB M  TAKeTOB | Mojened Ha  0Oase | momenedi Ha  Gase | mojenel Ha Oa3e S3BIKOB | aJTOPHUTMBI
MPUKJIATHBIX SI3BIKOB M IIAKETOB | SI3bIKOB M IIaKETOB | M MAKETOB MNPUKIAJAHBIX | MAaTEMaTHYECKHX
nporpamMmm TIPUKIIaIHBIX HPUKJIAJTHBIX nporpamMmm Mozmened  Ha  ©Oase
MO/ICTTUPOBAHUSI. porpamMmm nporpamMm MOJICTTUPOBAHHSI. S3bIKOB M TAKETOB
MOJIETTMPOBAHUSL. MOJICIIMPOBAHUSI. NPUKJIAJTHBIX
nporpamMmm
MOJICJINPOBAHMYS.
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KO,H KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTernyn (MJ1K)

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

VYK-2. Cniocoben
YIPaBISITh POSKTOM
Ha BCEX dTalax ero
YKU3HEHHOTO [UKIIA

YK-2.1.
DopMynupyeT B
paMKax
IOCTaBJIEHHOM LIETN
MPOEKTa
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3aj1a4,
00€eCceurBarOINX €€
JIOCTIDKEHUE.
Onpenensier
0KHIa€MBIE
Pe3yIbTATH PEUICHUS
BBIJIEJICHHBIX 3a1a4.

pe3ysbTata 00ydeHus 1-2 3 4 5
0 JUCIUTITIHE
(35) 3maer moctaHoBKy | He 3Haer moctaHoBky | 3HaeT ~Ha  HH3KOM | 3HaeT  Ha  cpemHeM | 3HAeT B COBEPIICHCTBE
OCHOBHBIX 3a1ad | OCHOBHBIX 3amad | ypoBHE  IIOCTAHOBKY | ypOBHE MIOCTAaHOBKY | TIOCTAHOBKY OCHOBHBIX
MAIIMHHOTO OOyUYEeHUs, | MAaIIMHHOTO OOYYeHUs, | OCHOBHBIX 3a/maq | OCHOBHBIX 3amad | 3ajmad MaIInHHOTO
OCHOBHBIC TIOHSATHA W | OCHOBHBIE NOHATHS M | MallMHHOTO OOydYeHWs, | MAIIMHHOTO  OOydYeHHs, | OOy4eHHs,, OCHOBHBIC
0a30BbIi 0a30BBIi OCHOBHBIC TOHSATHS W | OCHOBHBIC TIIOHATHA W | MOHATHS W 0a30BBIH
MaTeMaTHYeCKUil MaTeMaTU4eCKuit 0a30BbIii 0a30Bblit MaTeMaTHYECKUH
ammapar HEYeTKOH | ammapar HEUeTKOHW | MaTeMaTHUYECKU MaTeMaTH4eCcKuil amnmapar HEYEeTKOU
JIOTHKH; CHOCOOBI | JIOTHKH; CHocoObI | ammapar HEUeTKOW | ammapar HEYeTKOM | JIOTHKH; CIIOCOOBI
THOpHIU3AIIH THOpUIU3AIIH JIOTUKU; CIOCOOBI | JIOTHUKH; CHocoOBl | THOpUIM3AINT
METOZOB METOJIOB rHOpUIU3aLNT rHOpUIU3alMd  METOJOB | METOJOB
BBIYUCITUTEITFHOTO BBIYHCIIUTEIEHOTO METOJIOB BBEIYHCITUTEITFHOTO BBIYUCITATEIIFHOTO
WHTEJUICKTa C | MHTEJIeKTa C | BBIUHCIHUTEIBHOTO HHTEJUIEKTa C | MHTEIICKTa c
HCIIOJIE30BaHUEM HCTIOJb30BaHUEM HMHTEJUIEKTa C | UCIIONB30BaHUEM HCTIOJIb30BaHUEM
TpaIUIIHOHHBIX TPaIUIIHOHHBIX HCTIOJb30BaHUEM TPaTUIMOHHBIX METOJOB | TPaIWUIIHOHHBIX
METOZOB ONTHMHU3AINH | METOJOB ONTHMHU3AINH | TPATHUIIMOHHBIX ONTUMU3AIAN U | METOJOB ONTHMHU3AIUH
u pacrio3HaBaHus | U pacmo3HaBaHHSA | METOIOB ONTUMH3AIMN | PACIIO3HABaHUSA 00pa3oB | | pacTmo3HaBaHUA
00pazoB 00pazoB u pacrno3HaBaHUs 00pa3oB
00pa3oB
(VY5) mpoBoaut ananu3z | He ymeer mpoBoauTh | YMeeT Ha  HHU3KOM | YMeeT Ha  CpeJHeM | YMeeT B
3ajayd  Aus  BbIOOpa | aHanM3 3agayd Uil | YpOBHE IIPOBOJIUTH | YPOBHE MIPOBOJUTH | COBEPIIECHCTBE
HaWJIyd4IIero MeToAa | BhIOOpa HAWIydIero | aHalW3 3afadd Ui | aHauW3  3aJa4d I | BBIOMpaTh IPOBOAUTH
BBIUHCIUTEIFHOTO MeToaa BbIOOpa  HAWIydIero | BeIOopa HAWIy4Illero | aHajdu3 3ajadd Ul
MHTEJUIeKTa WIHA | BBIYUCIUTEIHLHOTO MeToAa MeTofa BbIOOpa  HAWIIYYIIEro
THOPHIHOTO  METOJa, | MHTEIUICKTa WIH | BEIYUCITUTEIHHOTO BBIYHCITUTEITFHOTO MeToa
TIOJIXOIATIIETO U | THOPUIOHOTO  METOJa, | WHTEJUICKTa WA | WHTEJUICKTa WIHA | BBEIYUCIUATEIHFHOTO
KOHKPETHOH 3a/1a4H; TTOIXOISIIIETO Ui | THOPUIOHOTO  METOJa, | THOPHUIHOTO METOMa, | WHTEJUICKTa WA
KOHKPETHOH 3a1a4u TOTXO/ISIIETO JUTA | TIOJIXOJSIIETO Ui | THOPUIOHOTO  METOJa,
KOHKPETHOU 3a1a4u KOHKPETHOH 3a/1a4n TTOTXO/ISIIIIETO JUTS
KOHKPETHOM 3a/1auu
(BS) Binazeet | He BrnazeeT | Bmaneer nHa Huszkom | Bmameer Ha cpennem | Bmaneer B
HHCTPYMEHTaMHU UHCTPYMEHTaMHU YpOBHE YpOBHE HWHCTPYMEHTAMHU | COBEPIICHCTBE
MIPOEKTHPOBAHUS U | IPOEKTHPOBAHUS U | HTHCTPYMEHTaMH MIPOEKTHPOBAHMUS W | HHCTPYMEHTAMH
OIIeHKA KadyecTBa | OIEHKa Ka4ecTBa | MPOECKTHPOBAHHUS U | OLleHKa KadecTBa | MPOCKTHPOBAHUS u
MOJENE HEUPOHHBIX | MOJENEH HEHWPOHHBIX | OLEHKA KauecTBa | Mojeneit HEHUPOHHBIX | OLIEHKA Ka4ecTBa
cereit cereit MOZeNel  HEHpOHHBIX | ceTel MOJENEe  HEHPOHHBIX
ceteit cereit
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KO,H KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTernyn (MJ1K)

Kon u HaumenoBanue
pe3yabTata 00y4eHus
0 JUCIUTITIHE

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

1-2

3

4

YK-2.2. (36) zmaer ocHoBHble | He 3HaeT ocHOBHbIC | 3HaeT Ha  HH3KOM | 3HaeT  Ha  cpexHeM | 3HAeT B COBEPIICHCTBE
IIpoextupyer apxutektypsl MTHC wu | apXuTekTypsl YpOBHE OCHOBHBIE | yPOBHE OCHOBHBIE | OCHOBHBIE
pemeHne obmacTi nx | IHC m ofnactm WX | apXHUTEKTYpPHI APXUTEKTYPHI APXUTEKTYPHI
KOHKPETHOH 3a/ladd | MPUMEHEHHS; TIPUMEHECHHUS; UHC u ob6mactu wmx | MHC wu o6mactm wux | MHC wu obmactu wux
NPOEKTa,  BBIOWpAs | OCHOBHBIE CIOCOOBI M | OCHOBHBIE CIOCOOBI ¥ | HIPUMEHEHHUS,; MPUMEHECHNS; OCHOBHBIC | IPUMEHEHUS;
ONTUMAaJIbHBIN IpaBUiIa o0ydeHus | mpaBuiIa 00y4eHUs | OCHOBHBIE CIOCOOBI M | CrocoOBl ¥ MNpaBWJIa | OCHOBHBIE CIOCOOBI U
cnioco6 ee pemenus, | MHC. HHC. IIpaBUiIa o0yuenust | obyuenus MHC. IpaBuiIa 00y4eHus
UCXOIA u3 HHC. HHC.
JIEACTBYIOIIMNX Vo) oneHuBaer | He ymeer onenuBath | YMeer Ha  HU3KOM | YMeer Ha cpenHeM | Ymeer B
IPaBOBBIX HOPM M | KaueCcTBO  OOy4YeHHus | KadyecTBO  OOy4YEHHUs | ypOBHE OIICHUBATh | YpPOBHE OIICHUBATh | COBEPIICHCTBE
HMCIOIIHUXCA Pa3IMYHBIX  MOJEIEH | Pa3IMYHBIX MOJEIIEH Ka4eCTBO 00y4eHHs | KauecTBO o0y4eHus | BRIOMpaTh OLICHHBAThH
pecypcoB u | UHC; wmonenupoBats | UHC; MonenupoBarh | pa3auyHbIX MOJEIeH pa3sNUYHBIX MOJENen Ka4ecTBO 00yJeHUs
OrpaHUyYEHUI NHC cpeacteamu | MHC cpeacteamu | UHC;  monenuposars | MHC; MOJEJMPOBATh | Pa3IUYHBbIX MOJEEH
HeliporiaketoB Matlab | meiipomakeros Matlab | UHC cpeacteamu | UHC cpeacteamu | MHC; moznenupoBatb
NNTool. NNTool. HeliporraketoB Matlab | meiipomakeroB Matlab HUHC CpencTBaMu
NNTool. NNTool. HeliponiaketoB Matlab
NNTool.
(B6) Brnageer | He Bnaneer HaBeikamu | Bnageer Ha HuskoMm | Biageer Ha cpennem | Bmageer B
HaBBIKAMU  PELICHUS | PELIeHUs 3a/a4 | ypoBHE HaBBIKAMHU YpOBHE HaBBIKAMU COBEpILCHCTBE
3a1a4 annpoOKCUMAIUH, pereHus 3a/1a4 | peleHus 3a/a4 | HaBbIKAMH
aNMpOKCUMAITUH, HPOTHO3UPOBAHUS, aTNMNpOKCUMAIUH, ANMpPOKCUMAITUH, pereHus 3a1a4
MPOTHO3UPOBAHUS, KJIacCU(UKAIIH HPOTHO3UPOBAHUS, MIPOTHO3MPOBAHUS, aIMpOKCUMAITUH,
kiaccudukanmuu JTAHHBIX, KIaccupuKaIu KjaccuuKalMy TaHHBIX, | TPOTHO3MPOBAHUS,
JTaHHBIX, pacro3HaBaHUsA JTAHHBIX, pacro3HaBaHus 00pa3oB | KiacCUpUKaLUN
pacro3HaBaHus 00pa3oB pacrio3HaBaHus JIaHHBIX,
00pazoB 00pa3oB pacmo3HaBaHHS
00pa3oB
VYK-2.3. Pemaer | (37) 3Haer Buael, | He 3HAEeT BUAGI, | 3HAET Ha  HHU3KOM | 3HaeT Ha cpelHeM | 3HaeT B COBEPILEHCTBE
KOHKPETHBIE  3a/ad | CTPYKTYpY, NPUHIOUIBI | CTPYKTYPY, ypOBHE BUJIBI, | YPOBHE BUBI, | BUIBI, CTPYKTYPY,
MPOEKTa 3asBJICHHOTO | M METOAbl CHCTEMHOW | MPHHLMIIBI M METOABI | CTPYKTYpY, CTPYKTYDY, MPUHONIBL ¥ METOJbI
KadyecTBa " 3a | opraHu3aIuH CHCTEMHOH NOPUHIUIBl U METOABl | IPUHIMIBI M  METOJBl | CUCTEMHOM
YCTaHOBJIEHHOE HEUPOHHBIX ceTen OpraHu3anun CHUCTEMHOU CUCTEMHOW OpraHu3alll | OpraHHU3aIluu
BpeMs HEHUPOHHBIX CeTeH OpraHHA3aluu HEHUPOHHBIX CeTEeH HEHPOHHBIX ceTel

HEHPOHHBIX CeTeH

19




KO,H KOMIICTCHIIMH

KOZI 1 HAMMCHOBAHUC

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

UHIUKaTOpa pe3ysbTata 00ydeHus 1-2 3 4 5
JOCTHKEHHA 0 IUCTIUIUTHHE
komneTermun (1K)
7 ucnone3yet | He ymeeT | YMeeT Ha HHU3KOM | YMeeT Ha  CpeiHeM | YMeeT B
OCHOBHBIC HEHPOHHBIE | HCIONB30BATh YPOBHE HCIOJB30BaTh | YPOBHE  HCIIOJIB30BAaTh | COBEPIICHCTBE
ceTH A 00pabOTKH | OCHOBHBIE OCHOBHEIC OCHOBHBIE BEIOMpATH
nHpopManuH HEWpOHHBIE CETH U | HEHPOHHBIC CETH A | HEWPOHHBIE CETH JUIA | MCIOJIb30BaTh
00paboTkn 00paboTkn 00paboTkn OCHOBHEIC
nHdopmanuu nHdopmanuu nHdopmanuu HEHpOHHBIE CeTH Ui
00paboTKH
uHpopMau
B7 Brageer | He Bnaneer meronamu | Bnaneer Ha HuskoMm | Biageer Ha cpenneMm | Bumageer B
METOJAaM{ aHaju3a U | aHaJIu3a u YpOBHE METOJJaMH | YpOBHE METOAAMHU | COBEPIICHCTBE
CHHTe3a IIpU | CHHTE3a IpU | aHaIu3a u aHaIu3a u METOAAaMH aHaIN3a U
CO3JJaHNH, CO3JJaHUH, CHHTE3a IIPU CO3aHNM, | CHHTE3a MpU CO3JaHHH, | CHHTE3a pu
HCCIIEZIOBaHNHI 1 | WCCIICIOBAHUH U HCCIIEIOBAaHUN U HCCIIEJOBAaHUU H CO3JJaHNH,
9KCIUTyaTalH 9KCIITyaTallx 9KCILTyaTallx SKCIITyaTaIun HCCIIEIOBAaHUHN U
HEHUPOHHBIX ceTel HEHUPOHHBIX CETEH HEHUPOHHBIX CETEH HEHPOHHBIX CETeH SKCIUTyaTaluu
HEUPOHHBIX CETEH
IIKC-9 [IKC-9.1 sBwuBmger | (Y8) paspabateiBacT u | He yMeeT | YMeeT Ha  HHM3KOM | YMEeT Ha  CpelHeM | YMeeT B
Crnocoben HaIpaBJICHU peann3oBbIBaCT pa3pabaTbIBaTh U | ypoBHE pa3padaThIBaTh | yPOBHE pa3padaThlBaTh W | COBEPILCHCTBE
paspabaTbIBaTh COBEpPILICHCTBOBAHUS | AITOPUTMBI peann30BBIBaTh U peann30BBIBaTh | pEaTU30BHIBAThH BBIOMPATH
ITOPUTMBI IPOTpaMM, | mporecca 00pabOTKM | MaTeMaTHYECKUX ITOPUTMBI AITOPUTMBI ANTOPUTMBI pa3pabaTeIBaTh u
peanu3yonmx " HHTEepIpeTanuu | Mojeine Ha  0a3e | MareMaTH4eCKUX MaTeMaTHYECKUX MaTeMaTHYECKUX peayn30BBIBaTh
npeoOpa3oBaHue CKBaXXHUHHBIX S3BIKOB M [AKeTOB | Mojeded Ha  0Oas3e | Momeneid Ha  0ase | Mojenell Ha 0a3e S3BIKOB | aJrOPUTMBI
T'€0JI0ro- (TIomeBBIX) MPUKIIATHBIX A3BIKOB M TIAKETOB | A3BIKOB W TAKETOB | U MAKETOB MPHKIAIHBIX | MaTeMaTHYECKHUX
reopu3nvecKoi reoGpu3nIecKux poTpaMMm HPUKIIAIHBIX HPUKIIAIHBIX porpaMm Mojeneii  Ha  0aze
nHdopmannu Ha | MccIeIOBaHUN MOJICTTMPOBaHHSI. IIporpamMmm IIporpamMmm MO/JIETTMPOBAHHSI. SI3BIKOB M TIAKETOB
Pa3MYHBIX CTYHEHSX MOJIEITMPOBAHHSI. MO/JIETTUPOBAHMSI. TIPUKITATHBIX
nH(popMannoHHOH MIporpamMm
MOJIETIH MO/ICTTHPOBAHMS.
reonH(pOpPMaIMOHHON
cucremsl (I'C)
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KAPTA

o0ecre4yeHHOCTH JUCHMILINHBI Y4e0OHOH H y4e0OHO0-MeTOAHYeCKO JIMTepaTypoi

Hucununnuna: HelipoHHsle cetn
Kon, cnenmanbrocts: 21.05.03 TexHonorus reonornyeckoi pa3peaku
Crnenmanuzauun: I'eodusnueckne METO bl IOMCKA U Pa3BEAKH MECTOPOKACHHUH NOJIE3HBIX MCKONaeMbIX, ['eodu3nueckre MeTo bl HCCIEI0BAHUS CKBAXKUH

[Tpunosxenue 2

KonTunrent
O0ecricueHHOCTh Hannuue
KonunuecTBo |00yuaroinuxcs,
HazBanue yueOHOT0, y4eOHO-METOJMUYCCKOTO H3IaHHS, 00yJaroIUXCsl | 3JICKTPOHHOTO
Ne /it 9K3EMIUISIPOB MCIIOJIB3YFOIIUX .
aBTOP, M3/ATEIbCTBO, BUJ U3AHUS, TOJ] H3IAHHS 5 BUK yKasanHyIo nuTeparypol, | Bapuanra B ObC
0 -
JUTEPATYPY & (+5)
Hefipornsie cetn: ocHOBHI Teopuu / A. W. TamymkuH. - [b. M.] : lopstaas nmuaus-Tenexkom, 2017. - 496 c. - 5p o5 100 +
1 DBBC Jans. : [caiit]. - URL: https://e.lanbook.com/ book/111043
Heitponnsie cetu : Yueonoe nocobue / E. U. N'opoxxanuna. - Camapa : [10BOIDKCKHUE TOCY1apCTBCHHBIIH
9 YHHBEPCHTET TEICKOMMYHHKaLWii 1 nHdopmaTuky, 2017. - 84 ¢. - SC "IPR BOOKS" — URL: oP 25 100 +
http://www.iprbookshop.ru/75391.html
Hetiponusie cetr : yuebnoe mocobue / C. A. Bakynenko, A. A. Kuxapesa. - Caukt-ITetepOypr : CaHkT-
3 [MeTepOyprckuii TOCyIapCTBEHHBINH YHUBEPCUTET MPOMBIIIIJICHHBIX TEXHOJIOTHH 1 qu3aiina, 2019. - 110 c. - 2P 25 100 +
OBC "IPR BOOKS" — URL.: http://www.iprbookshop.ru/102447 .html
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