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1. Hesau 1 3a1a4u OCBOCHUS AU CHUIINHBI

Lenp IUCHMIUIMHBI 3aKIIOYAaeTCs B OBJAJCHUHM (YHIAMEHTAIBHBIMU 3HAHUSMH B
00acTl HEHPOHHBIX CETEN U UX HUCIIOJIB30BAHUU IIPU PEIICHUU HAYYHBIX U IPUKJIAIHBIX 3a]a4.

3aza4yy TUCUUIUIAHBL

— u3ydyeHue O0a30BbIX TEOPETHMUECKUX OCHOB METOJIOJOTUM HEHPOHHBIX CeTeH,
MaTEMaTHYECKUX MOJEJIEH U METOJOB, JIEKAIUX B OCHOBE HEHPOHHBIX CETEH;

— (QopmupoBanue ymeHHH BbIOOpa ApPXUTEKTYpHl HEHPOHHOM ceTH ¢ Y4YETOM
0COOEHHOCTH pellaeMbIX 3a/au;

—  (opmupoBaHue yMEHUH peain30BaTh HEHPOHHYIO CETh C MCIOJIH30BAHUEM ITaKETOB
Iporpamum;

— (QopmupoBanue HaBBHIKOB pabOTHl C Ha0OpaMH JAHHBIX, HCIOJIb3YEMBIMH JIJIs
00y4eHusl HEHPOHHOM! CeTH;

— (¢opMuUpOBaHHE YMEHUH aHaIM3a PE3yJIbTaTOB PabOThl HEUHPOCETU U KOPPEKTUPOBKU

MMOCTPOEHHBIX MOJIEIICH.

2. Mecto nucuuniaunbl B crpykrype OIIOII BO

JlucuuiuiiHa OTHOCUTCS K JMCHUIUIMHAM dJieKTuBHOTO Moxmyis «Digital & |IT.
MammnHoe oO0ydeHue U aHaJlu3 AaHHBIX» YacTH y4eOHOro IuiaHa, GopMHpPYEeMOH yJyaCTHUKaMU
00pa3oBaTeNbHbIX OTHOIIECHU.

HeoOxoauMbpIMu yCIIOBUSIMU AJ11 OCBOEHUS JUCIMUILTUHBI SBIISIOTCS:

— 3HaHUE OCHOBHBIX TMIOHSATHUN JUCKPETHOW MAaTeMaTUKH, HPHUKIAJIHON anredpsl,
BBIUMCIUTEIbHON MaTeMaTUKH;

— 3HaHME OCHOB s3bIKa TporpamMmupoBanue Python, ymenue pa3spabaTbiBaTh
AITOPUTMBI PEIIEHNUs 33a]a4 U 3allUChIBaTh UX Ha SI3bIKE MPOrpaMMHUPOBAHUS;

— BJAJICHUE HABBIKAMM HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX TEXHOJOTUH U CPEACTB
00paboTku nHpoOpMaInu.

CopepxaHue QUCHUIUIMHBI CIYXUT OCHOBOM A OcBoeHUs nucuuiuivH «lIpuxiagHsie
3a[auu aHaJau3a JaHHBIX», U1 IPOXOXKICHUS IPAKTUKH, HAYYHO-HUCCIIE0BATENILCKOM paboThI.

3. Pe3yabTaThl 00yYeHHs 10 THCHUTIIIHHE

[Ipouecc w3ydyeHus AUCUMIUIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOLIUX

KOMIIETECHIIUN:

Tab6muna 3.1

Kon u HanmeHnoBanue
WHJIUKATOpa JOCTHKEHUS
komnereHimu (MK)

KOH 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

KO,Z[ 1 HAUMCHOBAHUEC pE3yJibTaTa O6y‘{CHI/IH
10 JUCIHUIIJIMHE
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YK-1. Cnnocoben
OCYILECTBIIATh KPUTHUECKUIA
aHaJIM3 NPOOJIEMHBIX
CUTYyallUll Ha OCHOBE
CHUCTEMHOI'0 IOAX0/1a,
BBIPa0ATHIBATh CTPATETUIO
NEUCTBUMN

VK-1.1. Ananusupyer
MIPOOJIEMHYIO CUTYaLUIO
(3amauy) ¥ BLAEISCT €€
0a30BbIe COCTABIIAIONINE.
PaccmarpuBaet paziudHbie
BapUaHThI PEIICHUS
IpoOIeMHOH cUTyaIu
(3amaum), pa3zpabaTbiBaeT
QJITOPUTMBI X PEATH3ALIUH.

3uath: 31 KIacCHUYECKHE MATEMATHIECKUE
MOoAeCIr, TPUMCHACMBIC B PA3JIMYHBIX
00J1aCTSAX YEJIOBEUECKOM JACATCIbHOCTU

Ymers: Y1 MoanpuunpoBath KiiacCHuecKue
MaTeMaTUYECKUEe MOAETH ISl PELICHUsS
KOHKPETHBIX 337124 podeccnoHaIbHOM
JIeSITeIbHOCTU

Brnanets: B1 Mimeet ombIT IpuMEHEHUS
METO/I0B MaTEMaTUYECKOT0 MOJEIMPOBAHUS
JUISL pELICHNs] KOHKPETHBIX 3a4a4
npodecCHOHATEHOM NIeATEIHHOCTH.

VYK-1.2. Onpenenser
OILICHMBAET NPAKTUICCKUE
MOCJICACTBUS BO3MOKHBIX
peLIeHN 3a1auH.

3HaTh: 32 cocoOBI MPUMEHEHUS MOCTICH
HEHpPOHHBIX ceTeil i1 00paboTKH
nH(GOPMAIIMK 1 paclio3HaBaHus 00pa3oB

YmeTh: Y2 onleHUBaTh Ka4eCTBO O0YICHUS
MOJIeNIell MaITMHHOTO 00YYCHHSI,

Bimanets: B2 TexHoornsMu aHanmsa u
HUHTEPIPETAINH [TOJTyYeHHBIX JaHHBIX B
00J1aCTH MHTEIUICKTYaJIbHBIX CUCTEM.

VK-1.3. OcymectBinsier
CHCTEMATH3ALINIO
HHPOPMAIIUHU PA3THIHBIX
THIIOB JIs1 aHAJIA3a
MIPOOJIEMHBIX CUTYalHi.
BripabaTteiBaeT cTpaTeruto
JEUCTBUH ISl TOCTPOESHUS
AITOPUTMOB PEIICHUS
MIOCTaBJIEHHBIX 3a1a4.

3HaTh: 33 MaTeMaTHYECKHE,
€CTCCTBCHHOHAYYHBIC U COLIUAJIBHO-
3KOHOMHYECCKHUE METOAbI JJIs1 UCIIOJIb30BAaHUA
B IPO(ECCHOHAIBHOM JCITEIHHOCTU

VYmers: Y3 pemiaTh HecTaHIapTHBIE
npo¢eCCHOHATBHEIC 3a]a4, B TOM YHCIIC B
HOBOM WJIM HE3HAKOMOM CpeJie U B
MEXTUCIIUIUTMHAPHOM KOHTEKCTE, C
MIPUMEHEHUEM MaTeMaTHYCCKIIX,
€CTeCTBCHHOHAYYHBIX, COIIUATBHO-
SKOHOMHYECKUX U MPO(eCCHOHATHHBIX
3HAHUM

Bnanets: B3 HaBbIkaMu TEOPETHYECKOTO
OKCIICPUMEHTAJIbHOTO UCCICAOBAHUA
00BEKTOB MPO(PECCHOHATBLHON JACATEILHOCTH,
B TOM YHCJI€ B HOBOW MJIM HE3HAKOMOII cpefie
1 B MCKJIUCHUTUIMHAPHOM KOHTEKCTE

VK-1.4. Bnageer HaBBIKAMH
IpOTrpaMMHUPOBAHHUS
pa3paboTaHHBIX AITOPUTMOB U
KPUTHYECKOTO aHAIN3a
MOJY4EHHBIX PE3YJIbTATOB.

3Hath: 34 cOBpeMEHHbIE METOBI pa3pabOTKU
U pean3alyy alropuTMOB MaTeMaTHYECKHUX
MoJernei Ha 0a3e A3bIKOB U IaKETOB
HPUKJIaJHEIX IPOrPaMM MOACITHPOBAHHUSL.

Ymets: Y4 pazpabaTeiBaTh U peaIn30BHIBATH
ITOPUTMBI MaTEMAaTHUECKUX MOJIeTIeH Ha
6ase SI3BIKOB M MAKETOB MTPUKIAHBIX
TIPOTPaMM MOJICITMPOBAHHSI.

Brnanets: B4 Mimeer npakTHUECKUIT OTIBIT
pa3paboTKU U peanu3aliy alrOpuTMOB Ha
0a3e SA3bIKOB M MAaKEeTOB MPUKIIATHBIX
pPOrpaMM MOJCTHUPOBAHMUSI.

YK-2. CnocobeH ynpaBisiTh
MPOEKTOM Ha BCEX ATalax ero
JKM3HEHHOTO [UKJIa

VYK-2.1. ®opmynupyer B
paMKax MOCTaBJICHHOH LeH
HPOEKTa COBOKYITHOCTh
B3aMOCBSI3aHHBIX 3aJiau,
o0ecrieuynBaoONINX ee
noctmxeHue. Onpenenser
OXXHMJaeMbIe PE3YJIbTATHI
peLIeHus BBIJICJICHHBIX 3a71a4.

3HaTh: 35 MOCTAaHOBKY OCHOBHBIX 3aJ1a4
MAIIMHHOTO 00YYEHUs, OCHOBHBIC MOHSITHUS U
0a30BbIi MaTEeMaTHYECKHUI armapaT HEYEeTKOH
JIOTUKU; CTIOCOOBI THOPHUIU3AINN METOIOB
BBIYMCIIUTENILHOTO UHTEJUIEKTA C
HCIOJIb30BaHUEM

TpaJMLMOHHBIX METOJIOB ONITUMHU3ALINU U
pacro3HaBaHus 00pa3oB

YmeTh: Y5 npoBOIUTE aHATTU3 330a4H JUIS
BBIOOpA HAMTYYIIIETO METOa
BBIYUCIIUTEIBHOIO UHTEIUIEKTA WIIH
THOPUIHOTO METO/IA, TTOAXOISIIETO IS
KOHKPETHOM 3a/1auu;

Bnanets: B5 uactpymenramu




MIPOEKTHPOBAHUS U OLIEHKA KauecTBa Mojeel
HEeHpOHHBIX ceTell

VK-2.2. Ilpoextupyet
peleHne KOHKPETHOH 3a1auu
MIPOEKTa, BEIOUpast
ONITHUMAJIBHBII CIOCO0 ee
pEeLIeHUs], UCXOAs U3
JeHCTBYIOIIHUX MPaBOBBIX
HOPM U HMEIOIIUXCS PECypCOB
U OTpaHUYEHUM

3HaTh: 36 OCHOBHBIC APXUTEKTYPbI
WHC un obnacti X NpUMEHEHNs; OCHOBHBIE
criocoOsl 1 npasmiia o0yyenust MHC.

Ymers: Y6 olleHHBaTh KauecTBO 00yUYeHUs
pa3IMYHBIX Mojenei

HNHC; moaenuposate UHC cpenctBamu
Hetipomakeros Matlab

NNTool.

Bmaners: B6 HaBeikamMu
pelIeHHs 33134 almpOKCUMAIIHH,
[IPOTHO3UPOBAHUSI,
KIacCU(pUKAIMK TaHHBIX,
pacrno3HaBaHus 00pa3oB

VK-2.3. PemraeT KOHKpETHBIE
3aj1a4 MPOEKTa 3asBJIEHHOTO
Ka4yecTBa U 32 YCTaHOBJIEHHOE
BpeMsi

3uaTh: 37 BUABL, CTPYKTYDY,
TIPUHLIUIBI 1 METOJBI CUCTEMHON
OpraHu3aIy HeHPOHHBIX ceTeil;

VYMmeTb: Y7 UCHONB30BaTh OCHOBHBIC
HEWpPOHHBIE CeTH AJsl 00paboTKK
uHdopManum;

Bnanets: B7 Meronamu aHanuza u
CUHTE3a NP CO3/1aHWH, UCCIIEIOBAHUN U
SKCIUTyaTallud HEMPOHHBIX CeTeH

IIKC-1. Criocoben k
obecniedeHnIo 3¢ PeKTUBHOTO
HCIIOJIb30BaHMS 110 HA3HAUCHUIO
U MO/IICPKAHHUIO B HCIIPABHOM
COCTOSTHUM TPAHCIIOPTHBIX U
TPAHCTIOPTHO-TEXHOJOTHYECKUX
MAaIlliH U 000pyIOBaHUS B
TEYEHHUE BCETO CPOKA CITyKOBI
WM PEriIaMeHTHPOBAHHOTO

pecypca

ITKC-1.1. Ob6nanaer
NIPAaBOBBIMH OCHOBaMH,
TEXHOJIOTHYECKUM  COZIepIKaHHEM
W OpraHM3alMOHHEIMHE (popMamMu
JESATEIBHOCTH 110 HOJICPIKaHHIO
u BOCCTaHOBIICHHIO
PpaboToCcTIocOOHOTO TEXHUYECKOTO
COCTOSHHSL ~ TPaHCIOPTHBIX U
TPaHCIIOPTHO-TEXHOJIOTHIECKHX
MaIIH 1 000pyZOBaHHS

3HaTh: IIpaBOBBLIE OCHOBBI, HOPMAaTHBLI

TEXHOJIOIHYECKOTO coJiepIKaHus u
OpraHU3alMOHHBIE  (OPMBI  JEATEIHLHOCTH IO
TOJIICPIKAHUIO u BOCCTAHOBJIEHHUIO
paboTocrmocoOHOTO  TEXHHYECKOTO  COCTOSIHUS
Ha3eMHBIX TPaHCIIOPTHO-TEXHOJIOTHIECKHUX

cpencts (38)

VMeTh: IPpUMCHATL IIPaBOBBIE OCHOBBI,

HOPMATHBBl TEXHOJOTHYECKOTO COJAEPKAHHUSA U
OpraHu3aliOHHbIE  (POPMBI  JEATEIHLHOCTH 10
MOJIJIEPIKAHUIO u BOCCTaHOBJICHHIO
paboTOCIOCOOHOTO  TEXHUYECKOTO  COCTOSHUS

Ha3€MHBIX TPAHCIOPTHOTCXHOJIOTMYECKUX CPEACTB
8)

Bnaners: MPaBOBBIMU OCHOBAMH,
HOPMAaTUBAMH TEXHOJOTHYECKOTO COJIECPIKAHUS H
OpraHM3alMOHHBIME  ()OPMaMU JIESITEIBHOCTH 10
HOIEPIKAHUIO u BOCCTaHOBJICHHIO
paboTOCIOCOOHOTO  TEXHUYECKOTO  COCTOSIHUS
HAa3eMHBIX TPAHCIOPTHOTEXHOJIOTHYECKUX CPEICTB
(B3)

IMKC-1.2. Cnocoben
obecreunTh 3¢ pexTHBHOE
HCIIOJIb30BaHNE B COOTBETCTBUHM C
Ha3HauYeHHWeM TPAHCIOPTHBIE M
TPaHCIIOPTHO-TEXHOJIOTNYECKHE
MalIMHBL M O00OpYIOBaHHS IIPH
ONTHMANBHBIX 3aTpatax TpyJla,

3HaTh: CHOCOOBI 3¢ PEKTUBHOTO
HCIIONB30BaHKSI B COOTBETCTBUH C HA3HAYCHHEM
Ha3eMHBbIe TPaHCIIOPTHO-TEXHOJIOTHIECKHE
CpencTBa TpH ONTUMAIBHBIX 3aTparax Tpyaa;
METOJbl ~ OpraHM3allMd W HCIOJIB30BaHMS
nepe1oBoit TEXHOJIOTHU HPOBEJICHUEM
TEXHHYECKOTO OOCTy)KMBaHHS W DPEMOHTa U

TOILJINBA, JJIEKTPOIHEPTHH, | 0OecredeHneM COXpaHHOCTH MamuH (39)
3aMacHBIX ~ 4acTed,  paboumx YMmerp: 3(deKkTHBHO HCHONB30BaTh B
JKHIKOCTEM, CMa309HBIX U IPYTHUX | COOTBETCTBHH c HasHaYEeHHEM Ha3eMHbIE
MaTepHaoB; IPUMEHEHHEM | TPAHCHOPTHO-TEXHOJIOTHYECKHE  CPEACTBa  IpHU
IPOTrPECCHBHONM OpraHM3alliM M | ONTHMAlbHBIX 3aTparax Tpy[Aa; HCIOJIb30BaTh
NIePEN0BOM TEXHOJIOTMU | TepeNOBble TEXHOJIOTHH MPOBEACHUS TEXHUUYECKOTO
IIPOU3BOJACTBA pa60T, 06cny>1<HBaHH51 M pEeMOHTa M o0ecrieueHueM
0e30macHBIX crocoboB | coxpannocty mMaiuH (Y9)

TPaHCIIOPTHPOBAHHUS, Bnagets: cmocobamu 3¢ (deKkTHBHOTO
Ka4ECTBECHHBIM U CBOCBPEMEHHBIM | HCIONB30BaHUS B COOTBETCTBHM C HA3HAYCHUEM
OpOBCACHUCM TEXHUYCCKOTO | Ha3eMHBbIC TPAHCTIOPTHO-TEXHOJIOTHYCCKHUE
O0CITy’KMBaHUA M PEMOHTA MW | cpeAcTBa TNpPH ONTHMAIBHBIX 3aTpaTax TPY/a;
obecreueHreM COXPAaHHOCTH | MeTOoaMU OpraHu3anuu U HUCII0JIb30BaHUS
TPAHCMOPTHBIX W TPAHCHOPTHO- | mepenoBoii TEXHOJIOTHU IpOBEACHUEM
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TEXHOJIOTHYCCKUX MalnuH u

TEXHUYECKOTO OOCTy)KHBaHMS M PEMOHTa U

000pyaoBaHus obecnieueHreM coxpanHoctu MaiuH (B9)

IIKC-1.3. Criocoben 3HaTh: METOAUKY aHaIM3a U
MPOBOJIUTH aHam3 ¥ | TUITAHUPOBAHUS MPOM3BOJICTBEHHOW MPOTPAMMBI IO
TUTaHUPOBAHHE TEXHHYECKOMY  OOCITYy)KMBAaHHIO W  PEMOHTY
MIPOM3BOJCTBEHHO  IPOTpaMMBI | Ha3eMHBIX TPaHCIOPTHO-TEXHOJIOTHUECKHX
no TexHu4eckoMy | cpezacts (310)

0oOCIy’)KMBaHUI0O M PEMOHTY
TPAHCIIOPTHBIX W TPaHCIIOPTHO-
TEXHOJIOTMYECKUX  MAallMH U
obopynoBaHus

VMeTh: aHAIM3UPOBAaTh M IUIAHUPOBATH
IIPOU3BOJICTBEHHYIO NIPOrPaMMy IO TEXHUYECKOMY
00CITy)KUBaHUIO " PEMOHTY Ha3eMHBIX
TPaHCIOPTHO-TeXHoJornyeckux cpeacts) (Y10)

Brnanets: METOIMKOMH aHanu3a U
IJIJAHUPOBAHUS NIPOU3BOJCTBEHHON MPOTrpaMMBbI 10
TEXHUYCCKOMY  OOCHYXXHBaHHIO W  PEMOHTY
Ha3eMHBIX TPAHCHOPTHO-TEXHOJIOTHYECKUX
cpencts (B10)

I[IKC-1.4. ITonumaet

3HaTh: NPUHLMIbBL,  3aKOHOJATEIbHO-
HOPMATUBHYIO 0a3y HeATeNbHOCTH OOBEKTOB H
CHCTEM TEXHHUYECKOTO CEepBHCA; HKOJOTHIECKHE
TpeboBanus K skcuryatam CTOA (311)

TPHHIHIIBL, 3aKOHO/IATENBHO-
HOPMaTHBHYIO 6azy
JESATEIILHOCTH 0OBEKTOB M CHCTEM
TEXHUYECKOTO cepBrca

TPAaHCIOPTHBIX W TPAaHCIOPTHO-
TEXHOJIOTMYECKUX ~ MallMH U
obopynoBaHus, B TOM 4YHUCIE
9KOJIOTUYECKHE TpeOOBaHHSA K

Ymerts: HCTIOJIE30BaTh TIPUHIIMITBL,
3aKOHOJATeIbHO-HOPMATHBHY IO 6azy
JEeATETbHOCTA OOBEKTOB U CHCTEM TEXHHYECKOTO
CepBHUCa; YUUTHIBATh IKOJIOTHUECKHE TPEOOBaHUS K
skcrutyaTanuu (Y11)

skcruryatanud CTOA

Brnanets: mpuUHIMIIAMH, 3aKOHOIATESIIHHO-
HOPMATUBHON 0a30ii JeATeTbHOCTH OOBEKTOB U
CHCTEM TEXHUYECKOTO CEPBHUCA; DKOJOTMYCCKUMHU
TpeboBanusM k dkcuryaTanmu CTOA (B11)

4, O0beM AUCHHUILIHHBI

OO0l 00beEM TUCHUINIMHEL COCTABIAET 3 3auéTHBIX equHuIb], 108 yacos.

Tabnuna 4.1.
AYZINTOpHEIC 3aHATHS/KOHTaKTHasl paboTa, Doona
dopma Kypc/ Jac. CamocrosiTenpHas p .
MPOMEXYTOYHOM
o0yueHus cemMecTp [paktnueckue | JlaboparopHbie paborta, yJac.
Jlexuuu aTTeCTallun
3aHATHS 3aHSTHS
3a04HasI 4/8 4 8 - 96 3auér

5. CTpyKTypa M coJep:KaHue JUCIHIJINHBI

5.1. CtpykTypa AMCUUIUIMHBI/MOTYJIS.

3a04Hast popma oGyuenusi (3PO)

Tabmuna 5.1.1

CTpyKTypa JUCIUIUINHBI/MOTYIIS AyRUTOpHEIE
No 3aHATHSA, Yac. CPC, | Bcero, Kox HJTK OLICHOUHbBIE
n/m Howmep qac. yac. cpencrea
Hammenomanue paznena | JI. | IIp. | Jlal.
paszena
BBeneHue B TeMaTuky VK-1.1. Konnoksuywm,
1 1 HCKYCCTBEHHBIX 0,3 | 0,6 - 7 79 VK-1.2. Pabora Ha
HEHPOHHBIX CETEeH VK-1.3. | IpaKTH4ECKuX
ITakeTsl IpOrpaMm JIJist 03| 06 7,9 VK-1.4. | 3aBATHAX
2 2 paboThl C HEWPOHHBIMHU - 7 YK-2.1.
CeTSIMU YK-2.2.
3 3 OOy4eHne HEHPOHHOM 03| 06 i 7 7,9 YK-2.3.
cetn. Habopsl JaHHBIX I[IKC-1.1
[MomHocBs3Has HeviponHas | 0,3 | 0,6 79 I[IKC-1.2
4 4 CeTb MPSIMOT0 - 7 ITIKC-1.3
pactpocrpanenus (FNN) ITIKC-1.4




[Moctpoenue apxurextypst | 0,3 | 0,6 7,9
5 5 HEeIpOHHOM ceTu u ee - 7
o0yucHue
Pa6ora ¢ TensorFlow u 03| 0,6 7,9
6 6 - 7
Kaggle
AHanu3 KkauecTna 03| 0,6 7,9
7 7 00y4eHust HeHpOHHOU - 7
cetu
[Mpumenenwe wveitponnsix | 0,3 | 0,6 7,9
8 8 ceTel A pelIeHus - 7
3aJ1a4 Perpeccuu
9 9 CBépTouHBIe HEWUPOHHBIE 04 1| 08 ) 8 9.2
ceTH
[IpenBapuTensHO 04 1| 08 9,2
10 10 00yJeHHbIC HEHPOHHBIC - 8
ceTH
Heiiponnsie cetn s 04 1| 08 9,2
11 11 3amad 00paboTKH - 8
€CTECTBEHHOTO SI3bIKa
12 12 PelfyppeHTHme 041 08 i 8 9,2
HEeWPOHHBIE CETH
Bomnpocer anst
13 | 3auér - - - 4 4 3a4yéra (B
dhopme TecTa)
Uroro: | 4 8 - 96 108

5.2. ConeprxaHue TUCIUTIIIAHEI.

5.2.1. Coneprkanue pasaesoB JUCUUTUTMHEI (AUIAKTHYECKUE STUHHIIBI).

Paznen 1. «BBeneHue B TeMaTHUKy MCKYCCTBEHHBIX HEHPOHHBIX CETEiD». XPOHOJIOTHYECKHE
STanbl pa3BUTHsL HEMPOHHBIX cerell. Mozens uckyccTBeHHOro HelipoHa Mak-Kamioka u Ilutca,
ITepcentpon PozenOnarra. OpHOCIIOWHBIE M MHOTOCIOHHbIE HeipoHHble ceTu. CeTu NpsIMOro
pacrpocTpaHeHHsl U CeTh ¢ OoOpaTHbIMU CBs3AMU. [loHsTHE «TyOOKME HEHPOHHBIE CEeTU» M UX
npeumytiectBa. Kiaccubukanuss HEHpOHHBIX CETed B pa3pe3e pachpOCTPaHEHUs CHUTHANA U
IyOuHBl HEHpOHHOHM ceTu. 3ajgauM, pemaeMble TIIyOOKUMHM HEWPOHHBIMH ceTsMH. DyHKUIUH
aktuBanuu. OGopynoBaHue, npumensemoe Uil HelpoHHbelx cereil. CUDA — nporpamMMmHbIif
unrepgetic s GPU ot komnanuu NVIDIA.

Pazpmen 2. «[lakeTrsr mporpamMm jist pabOTBI ¢ HEWPOHHBIMH ceTsaMu». O030p MaKeToB
nporpamm. [Takersr quist paboTel ¢ nanubiMu. [Takerst NUMPY u Pandas. TTakeTsl 171 MAIIMHHOTO
obyuenus. uctpubytuB Anaconda, makers JupyterLab, Jupyter Notebook. Bubmmoreku Python
JUTsL MOJICTIMPOBAHUs ¥ 00y4eHus HeliponHoii cetu. [lakers TensorFlow, Theano, Keras. Pa6ora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenne HeiipoHHOi cetn. HaGopel naHHbIX». OOyuyeHHE C yuyHTeleM,
oOyueHue Oe3 yuurelns, oOydeHHE C MOAKpEIUIEHHEM. AJTOPHUTM OOpaTHOTO pPaclpoCTpaHEHHs
omOku. Tumsl 3a1a4, 3((HEeKTUBHO pellaeMbIX C MOMOIIBIO NTyOOKHX HEWPOHHBIX ceTel (3amaun
pacro3HaBaHusl, 3aa4d KJIaccu(pUKamu, 3aJadd PEerpeccHd, 3amadd kiactepusarmn). Habopbr

JAaHHBIX I O6yLICHI/I}I HCﬁpOHHOﬁ CCTH. TpeHI/IPOBO‘-IHLIC, TCCTOBBIC W IIPOBCPOYHBLIC NAHHBIC.
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Bo3MoskHOCTH TTakeToB 10 paboTe ¢ Habopamu gaHHbIX. [ToHsTHE 3M0XM 00y4YeHus. [Torck HabOpoOB
JTAHHBIX U3 pa3IMUHbIX HcTOUHUKOB (Githab u npyrux).

Paznen 4. «[lonHocBs3Has HelipoHHast ceth npsMoro pacnpocrpanenus (FNN)». Anamu3
HaOopa JaHHBIX C TOYKHU 3pEHMs JaJbHEHIEro MOCTpOeHUs HeilpoHHOH cetn. KomuuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEMPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INIyOOKUX
HelpoHHBIX cereit B TensorFlow.

Paznen 5. «IlocTpoeHre apXHTEKTYphl HEHPOHHOW ceTh U ee oOydeHwe». MeTpuku
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkuuu norepsb u
ONTUMHU3ATOPEl 00yueHUs. DYHKIMKA TOTepb W onTHUMHU3aTopbl o0ydeHus. Pynknuu SGD,
RMSprop, Adam. PacnioznaBanue npenmeroB oaex bl — Habop naHubix MNIST. Tpenckazanue
00y4EeHHOI HEMPOCETH.

Pazznen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexThl, GyHKIIUK U TapaMeTpbl 00BEKTOB
rnybokux HelponHbix cereit B TensorFlow. Pabora ¢ mmatdopmoii Kaggle. Bosmoxunoctn
cepuca. OcHoBHO# pyHnkunonain mardopmsl Kaggle. CopeBnoBanus na Kaggle.

Pa3nen 7. «AHanu3 xkauectBa oOyueHus: HEHpoHHOU ceTn». OlieHKa pealbHOro KauecTBa
MOJIeNId HEHMpOHHOM ceTw M Habopbl AaHHBIX. IloHsATHE «mnepeoOyuyeHHE» HEHPOHHOW CeTH.
Onpenenenue nepeoOyYeHHs U METO/IbI OOPHOBI ¢ HUM.

Paznen 8. «[IlpuMeHeHre HEHPOHHBIX CETEH JUIA pEIICHHWsS 3aJa4d  PETPEeCCHI.
[lkanupoBaHne W HOpMaTW3alUsl BXOAHBIX JaHHBIX. BBIOOp MeTpHK KadecTBa, (YHKIHN
OLIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT peIaeMoi 3a1a4H.

Paznen 9. «CBéprounble HelpoHHbIE ceTW». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHUPOHHBIX CETeH NpHU pelIeHnH 3a7a4 paclo3HaBaHUs N300paxkeHud. Sapo cBEpTku. Marpuna
nzobpaxenuil. Crnoum cBEPTKUM U ciou mnoaBblOOpkU. MHcrpymenThl Keras u TensorFlow,
KOTOpbIE TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceThb. CBs3b MEXIy Habopamu
JAHHBIX W apXuTeKTypoll HeiponHoil ceru. HabGop nanubix CIFAR-10. Apxutextypa
cBéprouHoii cetu LeNet 5.

Paznen 10. «IIpenBaputensHo  oOydeHHBIE  HEHpOHHBIE  ceTW». llpemmymiecTBa
UCIIOJIb30BAaHUS MPEBApUTENIbHO OOYYEeHHBIX HeHpoHHBbIX cereil. Helipocetn, oOyuyeHHbIe Ha
HaOope naHHbIX ImageNet. O6G30p coBpeMEHHBIX NPEABAPUTEIBHO OOYUEHHBIX apXUTEKTYp
HEHUPOHHBIX ceTel s pelleHHs] 3a/Jaddl pacro3HaBaHHUs u3o0paxeHuil. IlpeaBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyueHwus B
HelpoHHBIX ceTsxX. IlepeHoc oOyueHHss Ha mpuMepe MpeABapUTEIbHO 00yYeHHON HEWpOHHOM
cetu VGG16.

Paznen 11. «Hetliponnsie cetu 115 3a1a4 00pabOTKM €CTECTBEHHOTO s13bIKay. BBeneHue B

00paboOTKy €CTEeCTBEHHOTO s3blKa. AJTOPUTM MOJATOTOBKM TeKCTa (MPUBEIACHHE TEKCTa K
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€IJUHOMY PErucTpy, OYHUCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKCHHM3aLWUs TEKCTa, PA3METKY
CJIOB IO YaCTsIM pPeyH, NIPUBEJCHHUE CJIOB TEKCTa K HOPMAJIbHOM (opMe, BEKTOpH3aIMs). 3a1aun
00pabOTKH €CTECTBEHHOTO SI3bIKa. APXUTEKTYPHl HEHPOHHBIX CETeH, NPUMEHSEMBIX MpU
peleHuu 3a7a4 00pabOTKH €CTECTBEHHOIO SI3bIKa - CBEPTOYHBIE OJHOMEpPHbIE HEMPOHHBIE CETH
(CNN 1D) u pexyppenTtnbic Heiipornbie ceti (RNN).

Paznen 12. «PexyppeHTHBIE HEWPOHHBIE CETW». APXUTEKTYPhl PEKypPEHTHBIX HEHpPOHHBIX
ceTel, MPUMEHSEMBIX JUIsl pelieHus npakTuueckux 3anad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl tu$poBbIX MpeACTaBICHUI TEKCTA!
YACTOTHBI ~ TOAXOJ,  TEMAaTU4ecKoe  MOJECIUPOBaHME,  JUCTPUOYTUBHAS  CEMaHTHUKA.
Wucrpymentapuii Keras u TensorFlow anst mocTpoeHust MOJENN PEKYPPEHTHOM HEMPOHHOM CETH,
peraroriei 3anady knaccudukamu tekcros. [Toctpoenne Helipocereit ¢ apxutekrypamu LSTM u

GRU na ocnoge nakeroB Keras u TensorFlow.

5.2.2. ConeprkaHue AUCIUATUTMHBL/MOTYIIS TIO BUJIAM YYEOHBIX 3aHSTHH.

JleKIIHOHHBIE 3aHSITUS

Tab6muua 5.2.1
Ne | Homep pa3znena O6mBeMm, yac.
n/n JUCHUIUIMHEL | ODO | 300 | 0390 Tema nexipn
7 cemecTp
1 1 - 0,3 - BBeneHue B TEMaTUKY HCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 - 0,3 - [TakeTsl nporpamMm ajist paboThl ¢ HEHPOHHBIMH CETSIMH
3 3 - 0,3 - OOyuenue HelipoHHO# cetd. Habopbl naHHBIX
0,3 [onHOCBsI3HAs HEHPOHHAS CETh MPSIMOT0 PACIIPOCTPAHEHUS
4 4 - -
(FNN)
5 5 - 0,3 - [ocTpoeHue apXUTEKTYpbl HEHPOHHO ceTH U ee 00yUeHHe
6 6 - 0,3 - Pabora ¢ TensorFlow u Kaggle
7 7 - 0,3 - Anann3 KayecTBa 00y4eHus] HeHPOHHOI ceTH
8 8 _ 0,3 ) [IpumMeHeHne HEUPOHHBIX CETEeH AT peIleHNs 3a1aun
perpeccuu
9 9 - 0,4 - CBépTOoUHbIC HEHPOHHbIE CETH
10 10 - 0,4 - [peaBapuTenbHo 00yUYeHHbIE HEHPOHHbIE CETH
11 11 - 0,4 - HeiiponHsle ceTn A 3a/1a4 06pabOTKH €CTECTBEHHOTO SI3bIKA
12 12 - 0,4 - PekyppeHTHBIE HEHPOHHBIE CETH
Hroro: - 4 -
JlaGopaTopHbie paboThI
J'Ia60paT0pHLIe 3aHATUA y‘{e6HLIM IJIaHOM HC MPEAYCMOTPCHBI.
IIpakTH4yeckue 3aHATUS
Tabmuma 5.2.2
Ne | Homep paznena O0bewM, uac. .
n/n gucnumiuesel | 000 | 300 | 0390 Tewa nabopatoproii paboTet
2 cemecTp
1 1 - 0,6 - [TporpammupoBaHue npocteitnieii Heiipocetn Ha Python
2 2 - 0,6 - Pabora ¢ makeramu si3bika Python: NumPy, Pandas
3 3 - 0,6 - PaboTa ¢ Habopamu JaHHBIX
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0,6 - IMocTpoeHue NOMHOCBA3HOW HEMPOHHON CETU MPSIMOTO

4 4 -
pacnpoctpanenus (FNN)

5 5 - 0,6 - [TocTpoeHHe apXUTEKTYpbl HEHPOHHOM CETH M ee 00yueHHe

6 6 - 0,6 - Pabota ¢ Kaggle

7 7 ) 0,6 - AHanu3 kayecTBa 00y4YeHHUs HEUpOHHOH ceTH. boprba ¢
nepeodyueHneM

8 8 i 0,6 - [MocTpoeHre HEMPOHHOW CETH IS PEIICHUS 3a]aun
perpeccuu

9 9 - 0,8 - [TocTpoeHne cBEPTOYHOM HEHPOHHOM CETH

10 10 i 0,8 - Pabora ¢ npenBapuTeIbHO 00Y4EHHBIMHA HEHPOHHBIMU
CeTsMHU

11 11 i 0,8 - W3y4yeHue HeMpOHHBIX ceTel Ui 3a1a4 00paboTKu
€CTECTBEHHOTO SI3bIKa

12 12 - 0,8 - ITocTpoeHue pekyppeHTHONM HEMPOHHOH ceTu

HUroro: - 8 -

CamocrosiTesibHAsi padoTa CTy/leHTa

Tabnuua 5.2.3
Ne Homep O6mweMm, gac.
i paznena Tema Bug CPC
mwemnmmas; | 00 | 300 | 0900
7 cemecTp
BBenenue B TeMaTuky
1 1 - 7,9 - HCKYCCTBEHHBIX HEHPOHHBIX
cereit
2 2 ) 7,9 ) [MakeTs! mporpamm I pabOTHI €
HEWPOHHBIMHU CETSIMU
3 3 ) 7,9 ) OO0y4eHue HEHPOHHOH CETH.
Habops! JaHHBIX
7,9 [MomHOCBs3HAs HEHPOHHAS CETh
4 4 - - IIPSIMOTO PacIpPOCTPaHEHUS
(FNN)
5 5 i 7,9 i [TocTpoeHHe apXUTEKTYPbI IMoaroroska K
HEHPOHHOI ceTH U €€ 00yYEeHHE | MpakTUYECKUM paboTam,
6 6 - 7,9 - Pabora ¢ TensorFlow u Kaggle odopmiieHre OTYETOB TIO
7 7 ) 7,9 ) AHanu3 kayecTBa 00yueHUs MPaKTHYECKUM paboTam
HEWpOHHOU ceTn
8 8 ) 79 ) [IpumeHeHne HEHPOHHBIX CETEH
JUISL pELLICHNUS! 3a]1a4 PerPecCUr
9 9 - 9,2 - CBEpTroYHbIC HEHPOHHbIE CETH
10 10 ) 9,2 ) Hpve)Z[BapI/ITeJ'ILHO 00yueHHbIe
HEWPOHHBIE CETH
9,2 Heiiponnsie cetn mms 3amadq
11 11 - - 00pabOTKU €CTECTBCHHOTO
A3bIKA
12 12 - 9,2 - PekyppeHTHBIC HEHPOHHBIE CETH
15 1-12 - 4 - 1-12 [MoaroToBKa K 3a4eTy
HWroro: - 96 -

6. TemaTuka KypcoOBbIX IPOEKTOB

KypcoBbie npoekTsl yueOHBIM IUIAHOM HE MPETYCMOTPEHBI.

7.

KonTtposbHbie padoTsl

KOHTpOHLHBIC pa6OTBI y‘-IC6HLIM IJIaHOM HC MPCAYCMOTPCHBI.

8. OueHka pe3yibTATOB OCBOEHHUS TUCIHUILINHBI
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8.1. Kpurepun OLIEHMBaHMS CTEIEHH IOJHOTHI M KayecTBa OCBOCHUSA KOMIICTCHIIMH B
COOTBETCTBUH C IUIAHUPYEMBIMU pe3yibTaTaMu 00yueHus npuseneHs! B [Ipunoxenun 1.
82 Pef/'ITI/IHI‘OBaSI CUCTEMA OLCHUBAHHUA CTCIICHU IIOJIHOTBI W Ka4dyeCTBa OCBOCHUS

KOMIIETEHIINH 00y4aroImuxcs 3a04Hoi popmbl 00yueHus npeacTasieHa B Tadbmune 8.1.

Tabmuma 8.1
Ne n/n Buzbl MeponpusiTUil B paMKax TEKYIIEr0 KOHTPOJISA KonuyectBo 6ajiioB
1 Pabora Ha sekuusx 0-50
2 BrinosiHeHue U 3amuTa npakTH4eckux padboT 0-50
BCEI'O 0-100

9. VYuedOHO-MeTOAUMYECKOEe U HHPOPMAIMOHHOE o0ecTiedeHHne U CIUTITIHHBI/ MOTYJIsI

9.1. [lepeuenp peKOMEHIyeMO TUTepaTypsl peacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIe podeccuoHanbHble 0a3bl JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHBIE
CHCTEMBI

— CobctBennas noiHotekcToBas 6asza (I16J]) BUK TV http://elib.tyuiu.ru/

— Hayuno-texuuueckass 6ubnmnoreka ®I'AOY BO PI'Y Hedrtu u raza (HAY) um.
WM. I'yokuna u ®T'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texunuueckas 6ubnuoreka ®I'6OY BIIO YIHTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka ®I'BOY BIIO «YXTHHCKMI TOCYAapCTBEHHBIN
TexHHUeckuil yauuBepcute» http://lib.ugtu.net/books

— ba3za npannbix KoHcynbTaHT cTyneHTa «JJCKTpOHHAs OHOIMOTEKA TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHO-0nbMMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHDB» http://e.lanbook.com

— 000 «dnekrporHoe u3natenbectBo FOPAMT» www.biblio-online.rux»

— 000 «PYHDb» http://elibrary.ru/

—  DnekrpoHHO-OMOMMoTeunas cucrema BOOK.ru https://www.book.ru

— HauwnonaneHas snektpoHHas OnOnmnorexa

9.3. JIunieH3MOHHOE U CBOOOJHO pacmpocTpaHsieMoe MPOrpaMMHOE OOecredeHne, B T.4.
OTEYECTBEHHOTO TIPOMU3BO/ICTBA.

—  Microsoft Windows;

Microsoft Office Professional Plus;

Python;

Anaconda;

10. MarTepuajbHO-TEXHUYECKOE o0ecnievyeHne TUCHHITHHBI/ MO
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[Tomemienus A MpoBeEHUS BCEX BUJIOB pa0bOThI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,

YKOMILJICKTOBAHBI H€O6XOI[I/IMBIM 060py11013aHHeM U TCXHUYCCKHUMU CPCACTBAMU O6y‘-I€HI/ISI.

Tabmauua 10.1

Ilepeuens obopynoBanus, | IlepeueHb TEXHUYECKUX CPEICTB OOYUCHUS, HCOOXOAUMBIX ISl OCBOCHHS
No i/t HEOOXO0UMOTO ISt JHMCITUTLIAHBI
OCBOCHUS JUCHUTIINHEL (IEMOHCTpAIMOHHOE 000PYAOBaHHKE)
KoMIiekT  MyNbTUMEIUITHOrO  OOOpYAOBaHHS:  MPOCKTOP,  DKpaH,
1 - KOJIOHKH,  HMHTCPaKTUBHAs  JIOCKA, TEPCOHAIBHBIC  KOMITBIOTEPHI.
JlokanbHas U KOPIOPATHUBHAS CETh.

11. MeTtoauyeckue yka3zanusi nmo opranuzamuu CPC

11.1. Meroanueckue yKa3aHus MO MOATOTOBKE K JJAOOPATOPHBIM 3aHSATHSIM.

JIaGopatopHble 3aHATHS CIHOCOOCTBYIOT YIIyONEHHOMY H3YyYEHHIO JUCHUILUIUHBI U
Cly’)kaT OCHOBHOM (OpMOIl TOJBEIEHUS HUTOIOB CAaMOCTOSITEIbHOM pabOThl CTYAEHTOB.
OcHoOBHas 1enb JIAOOPAaTOPHBIX — 3aHATUH 3aKIIOYaeTCsl HE TOJBKO YINIyOUTh M 3aKpElHTh
TEOpPETUYECKHE 3HaHWSA, HO M Cc(HOPMUPOBATH NPAKTUUYECKHE KOMIIETCHIIUH, HEOOXOIMMEbIE
OyIyIIMM CHEIUATUCTaM.

Ha naGopaTopHbIX 3aHATUSAX MPUBETCTBYETCS AaKTMBHOE YYacTHE B O0OCYKICHUU
KOHKPETHBIX CHUTyalui, CIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAaHUI HaxoOuTh Hambosee
3¢ PEeKTUBHBIE PEHICHHUS TOCTABICHHBIX PO0JIeM, yMETh HAXOAUTh MOJE3HBIN JOTOTHUTEIBHBINA
MaTepUall 0 TEMATUKE 3aHITUH.

MarucTtpaHTy peKOMEHIyeTCsl Clelyrolas cxeMa MOATOTOBKHU K 3aHATHIO:

1. [IpopaboTaTh KOHCIEKT JICKIIHA;

2. I3y4uTh peKOMEHIOBAHHYIO JIUTEPATYPY;

3. Ilpu 3aTpynHeHHsIX CPOPMYINPOBATH BOIIPOCH! K TPEMOIaBATEIIO

4. Tlocne BbIMONHEHUs Ja0OpaTOpHON pPaboThl O(GOPMHUT OTYET M MOATOTOBUTHCA K
3alluTe.

11.2. Metoanueckue yKa3aHus 110 OPraHU3aIiN CaMOCTOSITETLHON paOOTHI.

CamocrosiTenbHass paboTa sBISETCS OJHOW U3 BaXHEWIIUX (opM H3ydeHHs 00
JUCUMIUIMHBL. OHa TO03BOJIIET CHUCTEeMAaTU3UPOBaTh M YIIYyOMTh TEOpPETUYECKHE 3HaHUS,
3aKpenUTh YMEHHMs M HAaBBIKH, CHOCOOCTBYET DPa3BUTHUIO YMEHHMH IOJIb30BaTbCsl HAY4YHOH U
yueOHO-MeToiudyeckoil  sureparypod.  [lo3HaBarenbHass  A€SITENBHOCTH B Ipoliecce
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTHU.

B yue6GHOM mporiecce BBLACTSAIOT JBa BHJA CaAMOCTOSTENbHOW paboThI: ayJUTOpHAas U
BHEAy/IUTOPHAS.

AynutopHas caMmocCToOsITeNbHas paboTa MO JIUCIHUIUIMHE BBIMOJHAETCS HAa Y4YeOHBIX

3aHATUAX IO HCTOCPCACTBCHHBIM PYKOBOJACTBOM IIPETIOAABATEIIA U 10 €TI0 3aaHUTO.
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BHeaymuTtopHass caMocTosiTelIbHAas ~paboTa MarucTpaHTOB IPEICTAaBIsSET COOOU
JIOTUYECKOE TIPOJOJDKEHUE ayAUTOPHBIX 3aHITHNA. 3aTpaThl BPEMEHU HA BBHIMOJHEHHE AITOU
paboOTBl PETIAMEHTUPYIOTCS pabdoYuM Y4eOHBIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIOBHIA.

CamocrosTenbHas pabdoTa MOXET OCYIIECTBIISATHCS HHIMBUIYATbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IIeNId, 00bEeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSATEIHHOU
paboThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIIOYAeT B ceOs paboTy ¢ KOHCIIEKTOM JICKIH, U3yUYeHHE U
KOHCIIEKTUPOBaHHE PEKOMEHTyeMOM JTUTEPaTypPHI, HIOJITOTOBKA MYJIbTHME/IHa-
COOOIICHNI/IOKIIAI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PEIICHHE 3a/1a4 M YNPaKHECHHN
no oOpasiy, pelieHHe BapUATUBHBIX 337a4, BBINIOJHEHHE YEPTEeKEH, CXeM, pacdyeToB
(rpaduueckux padoT), pelIeHHe CHUTYAIlMOHHBIX (TpodecCHOHaNbHBIX) 3a/]ay, MOATOTOBKA K
JICIIOBBIM WTpaM, MPOCKTUPOBAHUE M MOJICIIMPOBAHME PA3HBIX BHJIOB M  KOMIIOHCHTOB
npodeCCHOHATBLHOM IeATETFHOCTH, HAyYHO-MCCIIeI0BATEIbCKYI0 padoTy U Jp.

KoHTpob pe3ynbTaToB BHEAYIUTOPHON CAMOCTOSATEIHLHOU PaOOTHI MATMCTPAHTOB MOXKET
OCYILIECTBIISATLCS B TIpeiieiiaX BPEMEHHU, OTBEICHHOTO Ha 00s3aTelIbHbIC yUeOHBIC 3aHATHUS 1O
JTUCIUTUTMHE W BHEAYJUTOPHYIO CaMOCTOSTEIbHYIO pPa0OTy MarMCTpaHTOB IO JAMCIUILIMHE,

MOJKET IPOXOAUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOH opMe.

13



[Ipunoxenue 1

HJ'[aHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHHﬂ AJIsA Q)OpMﬂpOBaHI/Iﬂ KOMIICTCHIUUHA U KPUTEPUHU UX OHCHUBAHUSA

Jucounimna: HeitponHsie cetn
Kopn, HanpaBnenue noarorosku: 23.03.03 Dkcrmryaranus TpaHCIIOPTHO-TEXHOJIOTUYECKMX MAIIMH U KOMIUIEKCOB
Hanpasnennocts (mpodusib): ABTOMOOUIIN M aBTOMOOMIIBHOE X035ICTBO

Kon
KOMIIETEHI[UU

Kon n HanmeHoBaHue
UHUKaTOpa
JOCTIDKEHUS

komnerenuuu (MAK)

Kon u HaumeHoBanue
pe3yibpTara 00y4YeHuUs
MO JMCITUTITHHE

Kputepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3 4

VYK-1. Cnocoben
OCYIECTBIISITh
KPUTUYECKUI
aHaJM3
TIPOOIEMHBIX
CUTyalud Ha
OCHOBE
CHCTEMHOTO
MOAX0Aa,
BbIpabaThIBaTh
CTpaTeruio
JIeUCTBUNI

VK-1.1. Amanusupyer
poOJIeMHYO
CUTYyaIuIo (3aaady) u
BBIZIENISIET ee Oa30BbIe
COCTABIISIOLINE.
PaccmarpuBaer
pa3IuYHbIC BApUAHTHI
pemneHust mpoOIeMHON
CUTYyaIlNH (3a/1a4H),
pa3pabaTbIBacT
AITOPUTMBI UX
peanu3aum.

3HaTh: 31
KJIaCCHYECKHUE
MaTEMaTHYECKUE
MOJIEIH, IPUMEHSIEMbIE

He 3Haer kiaccuueckue
MaTeMaTH4ecKHe

MOJIEIIH, TIPUMEHSIEMbIE
B Pa3IMYHBIX 00J1aCTIAX

3HaeT Ha HU3KOM
YPOBHE KJIaCCHUECKUE
MaTeMaTHYECKHUE
MOJIEIH, IPUMEHSIEMbIE

3HaeT Ha CpeJTHEM
YPOBHE KJIaCCHUYECKUE
MaTeMaTHYeCKUe MOJIEIIH,
MPpUMCHSCMBIC B

3HaeT B COBEPIIIECHCTBE
KJIaCCUYECKUE
MaTeMaTH4ecKHe
MoA€n, MPUMECHACMbIC

B Pa3IMYHBIX O0ACTAX | YEIOBEUECKOMH B Pa3IMYHBIX O0ACTAX | PA3IMYHBIX 00IACTIX B Pa3IMYHBIX 001aCTAX
YEIOBEYECKOH JEATETbHOCTH YEJI0BEUECKOM YEJI0BEUECKOM YEJI0BEYECKON
JEATETbHOCTH JeATeIbHOCTH JeATeIbHOCTH JIeSITEIIEHOCTH

YmMmers: V1 He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEPILIEHCTBE
MoOIU(UIMPOBATh Moau(UIMPOBaTh YpOBHE ypoBHE MOIU(UIPOBaTh | BEIOMpATh
KIIACCHUYECKHE KIIaCCHUYECKHE MoIu(UIMPOBaTh KJIACCHUYECKHE MOIU(UIMPOBATH
MaTeMaTH4eCKue MaTeMaTH4eCKue KJIACCHUYECKHE MaTeMaTHYECKHE MOJIENIN | KIacCHYECKHE

MOJIENH TS peleHUs MOJIENH JAJIS peIeHUs MaTeMaTH4eCKue JUIS peLIeHus MaTeMaTHYeCKue

KOHKPETHBIX 3a1a4

KOHKPETHBIX 3ada4

MoACIn OJis pEHICHUSA KOHKPETHBIX 3a1a4

MoA€In JJId pEHICHUA

npodeccHoHaNBLHON npodeccHOHANBHON KOHKPETHBIX 3a/1a4 npoQeCCUOHATBHOM KOHKPETHBIX 3a/1a4

JIeSITeIbHOCTH JIeSITeIbHOCTH npodeccuoHaTbHOM JESITeIbHOCTH podeccHOHAIBHO
JACATCIIBHOCTHU ACATCIBbHOCTHU

Bnagets: B1 Umeer He Brnageer onsbiT Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B

OITBIT IPHMEHEHHUS
METOJIOB
MaTeMaTHIECKOTO
MOJIETTMPOBAHUS IS
penIeHnst KOHKPETHBIX
3aj1a4
poeCCHOHATBHOM
JIESTEBHOCTH.

MIPUMEHEHHNST METOIOB
MaTeMaTHIecKoro
MOJIETTMPOBAHHMS JUIS
PpeIIEeHUs] KOHKPETHBIX
3a7aq
podecCHOHANBHOM
JeSITeTbHOCTH.

YPOBHE OIIBIT
MIPUMEHEHHNST METOIOB
MaTeMaTHIecKoro
MOJIETTUPOBAHHMS JUIS
peILIEeHUs] KOHKPETHBIX

YPOBHE OIIBIT
MIPUMEHEHHNST METOZIOB
MaTeMaTH4ecKoro
MOJICTTUPOBAHHMS JUIS
PpeLIeHUs] KOHKPETHBIX

3ama4y 3a/1a4 IpO(ECCHOHATBHOM
npodeccuoHaTbHOM JIeATEeIbHOCTH.
JIeTEINbHOCTH.

COBEPIIEHCTBE OMBIT
MPUMEHEHHUST METOI0B
MaTeMaTHYECKOro
MOJICTTUPOBAHUS TSI
PpeLIeHUs] KOHKPETHBIX
3aj1a4
npodeccrnoHanbHOM
JICSITEJIbHOCTH.




Kon
KOMIIETEHI[UU

Kon n nHanmenoBanue
UHAUKaTOpa
JOCTIDKEHUS

komnerenuuu (MIAK)

Ko n HanmeHoBanne
pe3yibpTara 00y4YeHus
10 TUCHMILINHE

Kputepnn oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

VK-1.2. Onpenenser u
OLIEHUBAET
MIPaKTUYECKUe
MOCTIEICTBUS
BO3MOXHBIX pEILICHUN
3a7a4H.

3HaTh: 32 coco0bI
TIPUMEHEHHUS] MOJIeIIei
HEeHpOHHBIX ceTeil s

He 3naeT criocoObI
MIPUMEHEHUS MOJeIeH
HEWPOHHBIX CETeH s

3HaeT Ha HU3KOM
YpOBHE CIIOCOOBI
MIPUMEHEHUS MOJeTeH

3HaeT Ha cpeJTHEM
YPOBHE CHIOCOOBI
MpUMEHEHHST MOJIeTIeH

3HaeT B COBEPIIECHCTBE
CHOCOOBI PUMEHEHHUS
Mojieneit HeHpOHHBIX

00paboTKH 00paboTku HeIpOHHBIX ceTeil s HeIpOHHBIX ceTeil 1 cereil 1t 00paboTKH
nHpOPMALIN 1 nHpOpMALU 1 00paboTkn o0paboTtku naGOpMar | MHGOPMAIIH U
pacro3HaBaHUA pacro3HaBaHUs uHpOpPMaIUH U U pacIo3HaBaHUs 00pa3oB | paclo3HAaBaHUS
00pazoB 00pa3oB pacrno3HaBaHus 00pa3oB 00pazoB

VYMmeTs: Y2 olleHUBaThH
Ka4ecTBO 00y4eHUS
MoJieiell MaIIMHHOTO
00yuecHHS;

He ymeer onienuBathb
Ka4yecTBO 00yICHUS
MoJieNiel MaIInHHOTO
o0yueHHS;

YMeeT Ha HU3KOM
YpOBHE OIICHHBATh
Ka4yecTBO OO0YyICHUS
MoJieIeH MalllMHHOTO

VYMeer Ha cpenHeM
YpOBHE OIICHMBAThH
Ka4yecTBO OOYUICHUS
MojieJiel MallIMHHOTO

‘YMeer B COBEpLIEHCTBE
BEIOMpPATH OLICHUBATH
Ka4ecTBO 00yICHUS
MoJieNe MalTuHHOTO

o0yueHHS; o0yueHHs; 00yueHMs;
Brnanets: B2 He Bnaneer Bnageer Ha HU3KOM Buageer Ha cpenHeM Bnageer B
TCXHOJIOTMsSMHU aHaJIu3a TCXHOJIOTUSAMU aHaJIn3a YPOBHE TEXHOJOTUAMU YPOBHE TEXHOJOTUAMU COBCPUIICHCTBE

U UHTEpIIpETaLUU
HOHy‘IeHHI)IX JAHHBIX B
obnactu

U UHTEpIIpETALUU
HOHy‘IeHHLIX JAHHBIX B
obJacTu

aHauus3a u
HUHTEPIIPETALIUU
NIOJIy4ECHHBIX JaHHbIX B

aHau3a u
UHTEPIIPETALUU
IIOJIyYEHHBIX JAHHBIX B

TEXHOJIOTUSAMU aHaIn3a
U MHTEpIIpeTaluu
IIOJIy4YCHHBIX JAHHBIX B

MHTEJIEKTYalbHBIX MHTEJIEKTYaTbHBIX obnactu obyactu obmactn
CHCTEM. CHCTEM. MHTEJIEKTY aTbHBIX MHTEJIEKTYaTbHBIX MHTEJIEKTYalbHBIX
CHCTEM. CHCTEM. CHCTEM.

VK-1.3. OcymectBiser | 3HaTh: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPILICHCTBE
CHCTEeMaTH3aIUIO MaTeMaTH4ecKue, MaTeMaTH4ecKue, ypOBHE YPOBHE MaTeMaTH4ecKhe, | MaTeMaTHYecKHe,
nHdopmannu €CTECTBEHHOHAYYHbIE 1 | €CTECTBEHHOHAYUYHbIC U | MaTeMaTH4ecKHe, €CTECTBEHHOHAYYHbIEC U €CTECTBEHHOHAYYHbIE U
Pa3JIMYHBIX TUIOB JUIS | CONMAIbHO- COIMAJIEHO- €CTECTBEHHOHAYYHBIE U | COLMAIBHO- COLMAIBHO-
aHanu3a NpoOIEeMHBIX 9KOHOMHYECKHE SKOHOMHYECKHE COLIMAJIBHO- SKOHOMHUYECKHE METOIBI 9KOHOMHYECKHE

CUTYyaluH.
BripabatbiBaeT
CTpaTeruio AeicTBUn
JUISl IOCTPOEHUS
AITOPUTMOB PELICHUS

METOAbI s
HCIOJIB30BAHMS B
poeCCHOHATBHOM
JEeSATEBHOCTH

METOJIBI JIJIS
UCITIOJIb30BAHMUS B
npoQeCcCHOHATBHOM
JeSATETLHOCTH

9KOHOMHUYECKHE
METOJIBI JIJIS
UCITOJIb30BAHMUS B
npoQeCCHOHATBHOM
JIEATENHEHOCTH

JUTSL KCTIOJIb30BaHUs B
npoQeCcCHOHATBHOM
JESATELHOCTH

METObI JJIs1
HCTIOJIb30BaHUSI B
npodeccruoHaTbHOM
JIESITeIIbHOCTH
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Kon
KOMIIETEHI[UU

Kon n nHanmenoBanue
UHAUKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

MIOCTaBJICHHBIX 3a/au.

Ko n HanmeHoBanne
pe3yibpTara 00y4YeHus
10 TUCHMILINHE

Kputepnn oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

Ymers: V3 pemats
HECTaHIApPTHBIC
po¢heCCHOHATBHEIC
3a/1a4M, B TOM YHCIIC B

HOBOM MJI HE3HAKOMOM

He ymeer pewats
HecTaHJapTHbIE
po¢eCCHOHATBHEIC
3ajJa4M, B TOM YHUCJIC B

HOBOM MJIY HE3HAKOMOM

YMeeT Ha HU3KOM
YpOBHE pemiath
HECTaHIapPTHEIC
npodeccroHaNbHbBIE
3a7[a4M, B TOM YHCIIEC B

YMeer Ha cpenHEM
yYpOBHE pelIaThb
HecTaHJapTHbIE
npodeccroHaNbHbBIE
3aJja4yd, B TOM YHCIC B

YMeeT B COBEPILECHCTBE
BBIOMpPATH pemarh
HecTaHJapTHbIC
npo¢eCCHOHATBHEIC
3a71a4d, B TOM 4YHCIE B

cpene u B cpele u B HOBOM MJIM HE3HAKOMOW | HOBOM MM HE3HAKOMOM HOBOW MJIM HE3HAKOMOM
MEXXTUCTIUTUTHHAPHOM MEXTUCTIUIUTHHAPHOM cpere U B cpele U B cpene u B
KOHTEKCTE, C KOHTEKCTE, C MEXXTUCTTUIUTHHAPHOM MEXTUCTTUIUTMHAPHOM MEXKTUCITHTUTHHAPHOM
TIpUMEHEHHEM TIpUMEHEHUEM KOHTEKCTE, C KOHTEKCTE, C KOHTEKCTE, C
MaTeMaTHYECKHX, MaTeMaTHYECKHX, MIPUMEHCHUEM NPUMEHEHUEM MIPUMEHCHHUEM
€CTeCTBEHHOHAYYHBIX, €CTeCTBCHHOHAYYHBIX, MaTeMaTHYECKHX, MaTeMaTHYECKHX, MaTeMaTHYECKHX,
COIIMaIbHO- COIHANTbHO- €CTeCTBEHHOHAYYHBIX, €CTECTBCHHOHAYYHBIX, ©CTECTBEHHOHAYYHBIX,
SKOHOMHYECKUX M SKOHOMHYECKHUX H COIHANIbHO- COIMATbHO- COIaIbHO-
po¢eCCHOHATBHBIX po¢heCCHOHATBHBIX SKOHOMHMYECKUX M SKOHOMHYECKUX M 9KOHOMMYECKUX H
3HaHU 3HaHU npodecCHOHANBHBIX npodeccroHaIbHBIX npodeccHoHaNbHBIX
3HAHHUI 3HAHUI 3HAHHI
Bmagets: B3 He Bimageet HaBBIKAaMU Bnangeer Ha HU3KOM Bnaneer Ha cpenHem Bmageer B
HaBBIKAMHU TEOPETHYECKOTO 1 YpOBHE HABBIKAMU YpOBHE HaBBIKAMU COBEPILICHCTBE
TEOPETHUYECKOTO 1 SKCIEPUMEHTAITBHOTO TEOPETHYECKOTO 1 TEOPETUIECKOTO U HaBBIKAMU
9KCIEPUMEHTAIBHOTO HCCIICOBAHUS SKCIEPUMEHTATBHOTO SKCIEPUMEHTAIBHOTO TEOPETHIECKOTO 1
HCCIICOBAHUS 00BEKTOB HCCIICIOBAHUS HCCIICIOBAHUS AKCIEPUMEHTAILHOTO
00BEKTOB po¢eCCHOHATBHOM 00BEKTOB 00BEKTOB HCCIICOBAHUS
poeCCHOHATBHOM JIeATEeIIbHOCTH, B TOM npoQeCCHOHATBHOM npoQeCCHOHATBHOM 00BEKTOB
JIEATEIILHOCTH, B TOM YHUCJIe B HOBOU MITH JIeATEeIIbHOCTH, B TOM JIeATEeIIbHOCTH, B TOM npodeccrnoHaTbHOM

YHCJIE B HOBOM UK
HE3HAaKOMOMH CpeJie U B
MEXAUCIUITTHHAPHOM
KOHTEKCTE

HE3HAKOMOI1 cpesie U B
MEKIUCIUIUIMHAPHOM
KOHTEKCTE

YHCJIE B HOBOU MK
HE3HAaKOMOI1 cpesie U B
MEXIUCIUTUTMHAPHOM
KOHTEKCTE

YHCJIe B HOBOH MK
HE3HAKOMOI1 cpesie U B
MEXIUCIUTUTMHAPHOM
KOHTEKCTE

NIESITEILHOCTH, B TOM
YHCJIC B HOBOM HJIH
HE3HaKOMOM cpefie U B
MEXAUCLUITIMHAPHOM
KOHTEKCTE
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Kon
KOMIIETEHI[UU

Kon n HanmMeHnoBaHue
WHIUKaTOpa
JIOCTHOKCHUS

komnereHuuu (MIK)

VK-1.4. Bnaneet
HABBIKAMU
MIPOrPaMMHUPOBAHUS
pa3paboTaHHBIX
ITOPUTMOB U
KPUTHYECKOTO aHAJIH3a
TTOJTyYeHHBIX
pe3yIBTaTOB.

Ko n HanmeHoBanne
pe3yibpTara 00y4YeHus
10 TUCHMILINHE

Kputepnn oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

3HaTh: 34
COBPEMCHHBIC METOJIBI
pa3paboTKu U
peanu3anuu
AITOPUTMOB
MaTeMaTHYECKUX
Mozeiel Ha 0aze

He 3Haer coBpemeHHbIE
METO/IbI Pa3pabOTKH U
peanuzanuu
ITOPUTMOB
MaTEeMaTHIECKUX
Mozeiei Ha 6ase
SI3BIKOB ¥ [TAKETOB

3HaeT Ha HU3KOM
YPOBHE COBPEMCHHBIC
METO/IbI Pa3pabOTKH U
peanu3aiyu
AITOPUTMOB
MaTEMaTHYECKUX
Mozeiei Ha 6ase

3HaeT Ha CpeiHEM
YPOBHE COBpEMEHHEIE
METO/IbI Pa3pabOTKH U
peanu3anyy alropuTMOB
MaTEeMaTHIECKHX
Mozeiel Ha 0a3e SI3BIKOB
1 TIAKETOB MPHKJIIaJHBIX

3HaeT B COBEPIIECHCTBE
COBPEMEHHBIE METO/IBI
pa3paboTKu u
peanuzanuu
aNTOPUTMOB
MaTeMaTHYECKHX
Mozeien Ha 0aze

SI3BIKOB U ITAKETOB NPUKIaJHEIX IPOTPaMM | S3BIKOB M IIAKETOB porpaMm S3BIKOB U [TAKETOB
NPUKIaJHBIX TPOrPaMM | MOJCIHPOBAHHUS. NPUKIaJHEIX IPOTPaMM | MOJCITHPOBAHHUS. HPUKJIaJHEIX IPOrPaMM
MOJICJTMPOBAHHSI. MO/JICJTUPOBAHHSI. MOJICITMPOBAHHSI.
Ymets: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
pa3pabaTbIBaTh U pa3pabaTbIBaTh U YPOBHe pa3pabaThiBaTh | ypOBHE pa3palaTbiBaTh U | BBIOMpaTh
PCaIn30BLIBATH PCaIn30BLIBATH " pC€ajin30BbIBATH PCaIN30BLIBATH pa3paGaTI)IBaTI) )44
AJITOPUTMBI AJITOPUTMBI AJITOPUTMBbI AJITOPUTMBI pCain30BLIBATH
MAaTEMAaTHYCCKUX MAaTEMATHYCCKUX MAaTEMATHYCCKUX MaTeMaTHYCCKUX AJITOPUTMBL

Mojeneli Ha 0aze MoJjieneii Ha 0aze MoJjieneii Ha 0aze Mojiesiel Ha 0a3e S3bIKOB | MaTeMaTHYeCKHX

SI3BIKOB U IIAKECTOB

SI3BIKOB U ITAKCTOB

SI3BIKOB U ITAKCTOB

1 MMAaKCTOB NPHUKIAIHbIX

Mozeel Ha 0ase

MIPUKIIAJHBIX TIPOTPAMM | TIPUKIATHBIX IPOTPaAMM | MPHUKIATHBIX TIPOTPaMM | TIPOTpaMM SI3BIKOB U MAKETOB
MOJICTTHPOBAHUS. MOJICITAPOBAHHUS. MOJICITAPOBAHHUS. MOJICITAPOBAHHUS. MIPUKIIAHBIX TIPOTPaMM
MOJCITUPOBAHUSI.
Bnagets: B4 Umeet He Bmageet Bnageer Ha HU3KOM Bnaneer Ha cpenHemM Bmageer B
MIPAKTHIECKHUN OITBIT MIPAKTHICCKHUN OITBIT YpOBHE MPAKTUICCKUN YpOBHE MPAKTUICCKUN COBEPILICHCTBE

pa3paboTku u
peanu3anuu
QITOPUTMOB Ha 0aze
SI3BIKOB M [TAKETOB
MPUKIIJIHBIX IPOTrPaMM
MOJEIUPOBAHUSL.

pa3paboTky u
peanu3anuu
JITOPUTMOB Ha 0aze
SI3BIKOB M IIAKETOB
NPUKJIAJHBIX TPOrpaMM
MO/ICJINPOBAHHUS.

OIBIT pa3paboTKu U
peanu3anuu
JITOPUTMOB Ha 0aze
SI3bIKOB U ITIAKETOB
MPUKIAIHBIX IIPOrpaMM
MOJIETINPOBAHHSI.

OTIBIT Pa3paboTKu U
peau3aIiy aropuTMOB
Ha 0a3e A3LIKOB U ITAKETOB
MPUKIIAJHBIX IIPOrpaMM
MO/ICITUPOBAHHS.

NPaKTUYECKUH OBIT
paszpaboTku u
peanuzanuu
aNropuUTMOB Ha 6a3e
SI3bIKOB U ITAKETOB
NIPUKJIAJHBIX [IPOTPaMM
MOJICITUPOBAHHUSL.
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Kon
KOMIIETEHI[UU

Kon n nHanmenoBanue
UHAUKaTOpa
JOCTIDKEHUS

komnerenuuu (MIAK)

Ko n HanmeHoBanne
pe3yibpTara 00y4YeHus
10 TUCHMILINHE

Kputepnn oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

VK-2. Cnocoben
yIPaBJIsTh
MPOEKTOM Ha
BCEX JTamnax ero
YKU3HEHHOTO
HUKIIA

VK-2.1. ®opmynupyer
B paMKax
[IOCTABJIECHHOM LEIN
MIPOEKTa COBOKYITHOCTh
B3aMMOCBS3aHHBIX
3a1a4,
00€eCIIEUNBAIOIINX €€
JIOCTHIKEHHE.
Omnpenenser
OXHngacMbIC
Pe3yJIbTaThl PEIICHHS
BBIJICJICHHBIX 3aa4.

3HaTh: 35 MOCTaHOBKY
OCHOBHBIX 33124
MAaIIMHHOTO O0YYCHUS,
OCHOBHBIE TMOHATHUS U
0a30BbIi
MaTeMaTHICCKUI
anmnapaTr He4eTKOU
JIOTHKH; CIIOCOOBI
THOPHUIM3AINNA METOIOB
BBIYUCIUTCIBHOTO
HMHTEJIEKTA C
HCIIOJIb30BaHUEM
TpaZ[I/IIlI/IOHHI)IX
METOAOB OIITUMHU3AIIUN
U pacro3HaBaHHUS
00pa3oB

He 3naer nocraHOBKY
OCHOBHBIX 33134
MAaIIMHHOTO 00YYCHUS,
OCHOBHBIE ITOHATHS 1
0a30BbIi
MaTeMaTHICCKUI
anmnapaTr He4eTKOU
JIOTHKH; CIIOCOOBI
THOPHUIM3AINHA METOIOB
BBIYUCIUTCIBHOTO
HMHTEIIEKTA C
HCIIOIb30BaAHHEM
Tpa)lI/IHI/IOHHI)IX
METOA0OB OIITUMHU3AIINN
U PacrO3HABaAHHUS
o0pazoB

3HaeT Ha HU3KOM
YpOBHE MOCTAaHOBKY
OCHOBHBIX 3a]a4
MAaIIMHHOTO 00YYCHUS,
OCHOBHBIE TIOHSTHS U
0a30BEIi
MaTeMaTHUYSCKHI
anmnapaTr He4eTKOU
JIOTHKH; CIIOCOOBI
THOpUIU3AIMHA METOIOB
BBIYHCIUTEILHOTO
HMHTEJIEKTA C
HCIOJIB30BaHUEM
TPATUIIMOHHBIX
METOJI0B ONTHMHU3ALNH
1 pacTtiO3HABaHU
00pa3oB

3HaeT Ha CpeAHEM
YPOBHE MOCTAaHOBKY
OCHOBHBIX 33J1a4
MAalIMHHOTO 00YYCHUS,
OCHOBHBIC IIOHATHS 1
0a30BbIi
MaTeMaTU4ECKU anmnapar
HCYETKOM JIOTHKH;
CTHOCOOBI THOPUAN3AIUT
METOI0B
BBIYHUCJIIUTCIIBHOI'O
WHTEJUICKTA C
HCITOJIb30BaHHEM
TpagULIMOHHBIX METOIOB
OIITUMHU3ALINU U
pacmo3HaBaHHS 00pa30B

3HaeT B COBEPIIECHCTBE
MOCTAHOBKY OCHOBHBIX
3a71a4 MalliHHOIO
00y4eHMSI, OCHOBHEIC
MOHATHS 1 0a30BBIN
MaTeMaTHICCKHUI
anmnapar He4eTKOU
JIOTHKH; CIIOCOOBI
THOPHIM3AINNA METOIOB
BBIYHUCJIUTCIBHOI'O
HMHTEJIEKTA C
HCIIOJIb30BaHUEM
Tpa[[I/IHI/IOHHLIX
METOAOB OIITUMHU3AIIUN
U pacrio3HaBaHHS
00pa3oB

YMets: V5 npoBoaAUTH
aHaJIM3 3a/1a4M IS
BEIOOpA HAMITYHIIIETO
MeTo/1a
BBIYHMCIIUTEILHOTO
HMHTEJJIEKTa WIN
THOPHUIHOTO METO/1,
TOAXOIAIIETO ISt
KOHKPETHOM 3a/1auu;

He ymeer npoBoauts
aHaJIN3 3a/1a4M 7S
BEIOOpA HAWITYYIIIETO
MEeTo/a
BBIYHMCIIUTEILHOTO
UHTEJIJIEKTa WU
THOPHUIHOTO METO/a,
HNOJAXOSIIETO ISt
KOHKpPETHOH 3a/1auun

YMeeT Ha HU3KOM
YPOBHE IIPOBOIUTH
aHaJIN3 3a/1a4Ml s
BEIOOpA HAWITYYIIIETO
MeTo/a
BBIYHCITUTEILHOTO
WHTEIJICKTa WU
THOPHUIHOTO METO/a,
MOAXOASIIEro AJis
KOHKpPETHOM 3a/1auu

YMeer Ha cpenHeM
YPOBHE IPOBOJAUTH
aHaJIN3 3a/1a4M s
BEIOOpA HAMITYYIIIETO
METO0/1a BEIYUCIUTEIBHOTO
UHTEJIJIEKTa WU
THOPHUIHOTO METO/a,
MOAXOSLIETO [t
KOHKpPETHOM 3a/1auun

YMeeT B COBEPILIEHCTBE
BEIOMpPATH IPOBOAUTH
aHaIM3 3a7a4u AJs
BEIOOpA HAMITYUIIIETO
MeTojia
BBIYHCIIUTEIILHOTO
MHTEJJIEKTA WIN
THOPHUIHOTO METO/1a,
HOAXOJSALIETO IS
KOHKPETHOM 3a/1auu

Bnanets: BS
HHCTPYMEHTAMU
MIPOSKTHPOBAHUS H
OIIEHKAa KayecTBa
Mozesneil HeMPOHHBIX
ceTer

He Bnageet
HHCTPYMEHTaMU
MIPOSKTHPOBAHUS H
OIlEHKa Ka4yecTBa
Mozeneil HeMPOHHBIX
ceTer

Biageer Ha HU3KOM
YpOBHE HHCTPYMEHTAMHU
MIPOSKTHPOBAHUS H
OIIEHKa KayecTBa
Mozenell HeMPOHHBIX
ceTen

Bnaneer Ha cpegHem
YpOBHE HHCTPYMEHTAMHU
MPOEKTHPOBAHUS H
OIIEHKa KayecTBa
Mozenell HeMPOHHBIX
ceTer

Bnaneer B
COBEPILICHCTBE
HHCTPYMEHTAMHU
MIPOSKTHPOBAHUS H
OLIEHKAa KayecTBa
Moeneil HeHPOHHBIX
ceTer
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Kon
KOMIIETEHI[UU

Kon n nHanmenoBanue
UHAUKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

VK-2.2. Ilpoextupyet
pelieHre KOHKPeTHOH
3aJ]a4u POEKTA,
BBIOHMpast ONITHMAIIbHBII
croco0 ee penieHus,
UCXOJ U3
JENCTBYIOIIUX
IIPaBOBBIX HOPM U
HMEIOIINXCSL PECYPCOB
W OTpaHUYEHUN

VK-2.3. Pemraer
KOHKpPETHBIE 3a/1a4
MIPOEKTA 3asBJICHHOTO
KayecTBa U 3a
YCTAHOBJIEHHOE BpEMsI

Ko n HanmeHoBanne
pe3yibpTara 00y4YeHus
10 TUCHMILINHE

Kputepnn oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

3HaTh: 36 OCHOBHEIE
APXUTCKTYPBI

HMHC u obnactu ux
MIPUMCHCHUS;
OCHOBHBIE CITOCOOBI U
mpaBuiIa 00ydeHHs
HHC.

He 3HaeT ocHOBHBIE
APXUTEKTYPBI

HNHC u obnactu ux
MIPUMCHCHHS,
OCHOBHBIE CIIOCOOBI K
mpaBuia 00ydeHHS
HMHC.

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
APXUTEKTYPBI

HNHC u obnactu ux
MIPUMEHEHHST; OCHOBHEIC
CTIOCOOBI M TIpaBHIIa
ob0yuenns MHC.

3HaeT Ha CpeiHEM
YPOBHE OCHOBHBIE
APXHUTEKTYPHI

WHC u obnactu ux
MIPUMEHCHNS; OCHOBHBIE
CTHIOCOOBI ¥ TIpaBIIa
obyuenns MHC.

3HaeT B COBEPIIECHCTBE
OCHOBHBIE
APXHUTEKTYPBI

HHC u obnactu ux
NPUMCHEHHS;
OCHOBHBIE CITOCOOBI U
mpaBuiIa 00ydeHHS
HHC.

VYMmeTn: Y6 OolleHUBaThH
Ka4ecTBO 0O0yICHUS
pa3IUYHbIX MOJenei
HNHC; moaenupoBathb
HNHC cpeactBamu
HeiiponiakeToB Matlab
NNTool.

He ymeer onienuBath
Ka4ecTBO 00ydJeHNUS
Pa3Iu4HBIX MOAEIECH
HNHC; moaenupoBathb
HHC cpeactBamu
HeliponiakeToB Matlab
NNTool.

YMmeeT Ha HUBKOM
YPOBHE OIICHUBATh
Ka4yecTBO 00y4eHUs
Pa3IM4HBIX MOAEIECH
HNHC; moaenupoBath
HHC cpeactBamu
HeliponiakeToB Matlab
NNTool.

VYMeer Ha cpenHeM
YPOBHE OIIEHUBATh
Ka4yecTBO 00yUeHHUs
Pa3Iu4HBIX MOAEIEH
HNHC; moaenupoBathb
HHC cpeacramu
HeliponakeToB Matlab
NNTool.

‘YMeer B COBEpLIEHCTBE
BEIOMPATH OLICHUBATH
Ka4ecTBO 00y4YeHUs
pa3IUYHBIX MOJeneit
HNHC; monenupoBathb
HNHC cpeacrBamu
HeliponiakeToB Matlab
NNTool.

Bnanets: B6 HaBbikamu | He BrnajzeeT HaBbIKaMu Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
pelIeHus 3a1a4q pelIeHus 3a1a4q YpOBHE HAaBBIKAMU YpOBHE HaBBIKAMU COBEPILICHCTBE
anMpOKCUMAITHH, aNMpPOKCUMAITHH, pelIeHus 3a1a4q penIeHus 3amaq HaBBIKAMHU
MIPOTHO3UPOBAHUS, MIPOTHO3MPOBAHUS, aNMPOKCUMAITHH, aNMpPOKCUMAITHIH, pelIeHus 3a1a4q
KIaccu(pUKaIun KIaccu(UKAITUN MIPOTHO3MPOBAHUA, MIPOTHO3UPOBAHUS, aNMPOKCUMAITNH,
JTAHHBIX, JAHHBIX, KI1accH(DUKAITUN KIaccu()UKAIUU TaHHBIX, | MPOTHO3HPOBAHUS,
pacro3HaBaHHUS pacro3HaBaHHSA JTAHHBIX, pacmo3HaBaHHA 00pa30B KI1accu(UKAIIH
00pa3oB 00pazoB pacro3HaBaHus 00pa3oB JTAHHBIX,
pacro3HaBaHUsA
006pazoB

3Hath: 37 BUIHI,
CTPYKTYpY,
TIPUHIIAITEI 1 METO/IbI
CHUCTEMHOM
OpTraHU3aIIH
HEHUPOHHBIX CETEH;

He 3naet Bunpl,
CTPYKTYPY,
TIPUHIIUATIBL U METOTBI
CHUCTEMHOU
OpraHU3aIid
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YPOBHE BUJIbBI,
CTPYKTYpY,
TIPUHITUTIE © METOBI
CHCTEMHOM
OpraHU3aIid
HEHpPOHHBIX ceTell

3HaeT Ha CpeTHEM
YPOBHE BUJIbI, CTPYKTYDY,
NPUHLUITBL U METOBI
CHCTEMHOHN OpraHu3annuu
HEHUPOHHBIX CEeTel

3HaeT B COBEPIIICHCTBE
BU/JIbI, CTPYKTYDY,
NPUHIUIB U METOIbI
CUCTEMHOMU
OpraHM3aIn
HEHPOHHBIX CeTel
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Kon
KOMIIETEHI[UU

Kon n nHanmenoBanue
UHAUKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

Ko n HanmeHoBanne

Kputepnn oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

pe3ysbrara 00yueHus 1-2 3 4 5
O IMCUUIUTIHE
Ymers: Y7 He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEPILECHCTBE
HCTIONb30BaTh HCIIO0Nb30BaTh YpPOBHE UCIIOJIb30BaTh YpPOBHE UCIIOJIb30BaTh BBIOMpATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE HCTIONb30BaTh
HEHPOHHBIE CETH IS HEHPOHHBIE CETH IS HEHPOHHBIE CETH IS HeIpOHHBIE CeTH IS OCHOBHBIE
00paboTkn 00paboTkn 00paboTkn 00paboTkn HEHpPOHHBIC CETH IS
nHpOpPMaNNH; nHpOpMAUN nHpOpPMAUN “HpOpMALIN 00paboTkH
nHbOpMaIU

Bmaners: B7 metomamu | He Bnageer metogamMu Bnaneer Ha HU3KOM Bnaneer Ha cpenHeM Bmageer B
aHaNn3a u aHaNM3a u YPOBHE METOIAMHU YPOBHE METOaMH COBEPIICHCTBE

CUHTE3a IIPU CO3JaHHUH,
HCCIIEI0BaHUU U
3KCIULyaTaluuu
HEHUPOHHBIX CETEH

CHHTE3a IIPU CO3JaHHUM,
HCCIIEI0BaHUU U
3KCIULyaTaluu
HEHUPOHHBIX CETEH

aHamu3a u
CUHTE3a IIPU CO3/IaHUH,
HCCIIEI0BaHUU U
3KCILLyaTaluu
HEUPOHHBIX CETEH

aHanu3a u
CUHTE3a IIPU CO3/IaHUH,
HCCIIEI0BAaHUU U
JKCILIyaTaluu
HEUPOHHBIX CETEH

METOJAMH aHaIHu3a U
CUHTE3a IIPU CO3/IaHUH,
HCCIIEI0BaHUU U
JKCIULyaTaluuu
HEHUPOHHBIX CETEH
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