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1. Ilesn u 3a0a4M OCBOCHUS JUCHHIJIMHBI

[enp AMCHMIUTUHBI 3aKIIOYAeTCS B OBJAJCHUN (yHIAMEHTAIBLHBIMH 3HAHUSMHU B 00JacTu
HEHPOHHBIX CETEH U UX MCIIOJIb30BAaHUU IIPU PEILIEHNN HAYYHbIX U MPUKIAIHBIX 3a/1a4.

3ajaun JUCUUIIIIUHBL:

— wu3yuyeHue 0a30BBIX TEOPETHUYECKHX OCHOB METOJOJOTUU HEHPOHHBIX CeTel,
MaTEeMaTUYECKUX MOJEJIEH U METOJOB, JIEXKAIINX B OCHOBE HEHPOHHBIX CETEH;

— ¢opMupOBaHUE YMEHHI BHIOOpA apXUTEKTYpPhl HEHPOHHOM ceTU ¢ y4ETOM 0COOEHHOCTH
pellaemMsbIx 3a/1a4;

— ¢opMupOBaHHE yYMEHUU peaau30BaTh HEMPOHHYIO CEThb C HMCIOJIb30BAHHUEM IMAKETOB
porpamu,

— ¢opMupOBaHUE HABBIKOB PabOTHI ¢ HAOOpaMU JTaHHBIX, UCIOIB3YEMBIMU JIJIs1 00ydeHuUs
HEUPOHHOW CETH;

— ¢opMupoBaHHE YMEHHI aHallM3a pe3ylbTaToB pabOThl HEUPOCETH U KOPPEKTHPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniauebl B cTpykrype OIIOII BO

JlucuunianHa OTHOCUTCS K JUCIHUIUIMHAM 3JIeKTUBHOTO Moayis «Digital & IT. Mamunnoe
oOydeHHe W aHaiW3 JaHHBIX» YacTH y4eOHOro TuiaHa, (OPMUPYEMOH  y4aCTHHKAMU
00pa3oBaTeNbHbIX OTHOIICHUH.

Heo6xoauMbIMu yCTTOBUSIMU 711 OCBOCHHS TUCIIUTUIMHBI SIBJISTFOTCSI:

— 3HaHUWE OCHOBHBIX TIOHATUW JUCKPETHOM MaTeMaTUKH, MPHUKIATHOW anreOpsl,
BBIYHUCIIUTEIILHON MAaTEMaTUKH;

— 3HaHHE OCHOB sI3bIKa MporpammupoBanue Python, ymenue pa3pabaTbiBaTh aaropuTMbI
pEIIeHUS 3a/1a4 ¥ 3alMChIBATh WX Ha S3BIKE MPOTPAMMUPOBAHNS,

— BIIQJICHWE HaBBIKAMHU HCIIOJIB30BAHMS KOMITBIOTEPHBIX TEXHOJOTUA W  CPEJICTB
00paboTku nHGOpMaInu.

ConepxaHve IUCHUIUIMHBI CIY>KUT OCHOBOM It ocBOeHMsI aucuMiuiuH «lIpuknaansie

3a/la4M aHaJin3a JaHHBIX», IJI TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeﬂOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTarhl 00y4eHHs MO TUCIUTLIMHE

Hpouecc HU3YUCHUS NJUCHUIIJIMHBI HAlIPABJICH HA (I)OpMHpOBaHI/IC CJICAYIOIIUX KOMIIETCHITU:

Taomuma 3.1
Kox n HanmeHoBaHue Kox m nammenoBanme wunHnmkatopa | Kox m HammMeHOBaHME pe3ynbTaTa 00ydeHHS
KOMIIETEHIIUHA noctmwkeHus komnerennuu (MJIK) 0 TUCIUTUINHE
VK-1. Cnocoben VK-1.1. Anammsupyetr npobiemuyto | 3HaTh: 31 OCHOBBI pa3pabOTKH aITOPUTMOB U
OCYILECTBIISAITh KPUTHYSCKUHM | CHUTyanuio (3afjady) M BBIACISIET €€ | WX pealn3alud
aHaM3 MPOOIEeMHBIX 0a30BbIE COCTABISIONINE Ymers: Y1 aHamm3upoBaTh NPOOIEMHYIO
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CUTyalluil HA OCHOBE
CUCTEMHOT0 NOJX0/a,
BBIPa0aTHIBATh CTPATETUIO
JNEUCTBUMN

CUTyalMIo (3a/1a4y) U BBLICIATH ¢¢ 0a30BbIC
COCTaBJISIONINEC

VK-1.2. PaccmaTpuBaeT pas3iudHbIe
BapHaHTBl PEUICHUS TPOOIEMHOI
curyanmu (3amadd), paszpabaTeIBaeT
ITOPUTMBI MX peaTH3aIiN

Bmaners: Bl  HaBeikaMu
ANTOPUTMOB U PEIICHUS
CUTYyaIuH (3a/1a4n)

IPUMEHEHHUS
IPOoOIEeMHOM

VK-1.3. Omnpenensier u OICHUBAET
MpPaKTHIECKUE MOCHEACTBUSA
BO3MOJXKHBIX PEIICHUI 3a1auu

3nath: 32 mpakTHYecKoe peleHne 3aaad

YMmers: VY2 ompeneniTe W OLEHUBATH
MPAaKTHYECKUE TIOCIEACTBHS  BO3MOYKHBIX
pelieHni 3ajaun

Bnamers: B2 HaBeIkamMu oOmpeneneHUs U
OIICHUBAHMS MPAKTUYECKUX TMOCIEICTBUN
BO3MOXHBIX PEIICHUN 337124

YK-1.4. OcymiecTisier
CHCTEMaTH3aIHIO nHpopmanuu
pa3NUYHBIX THIOB JUIi  aHaju3a

MPOOJIEMHBIX CUTyallui

3nath: 33 cnocoObl pelieHus MOCTABICHHBIX
3aj1a4 C MCI0JIb30BAHHUEM aJITOPUTMOB

YMets: Y3 ocylecTBIsSeT CUCTEMAaTU3AIUI0
nH(OopMaLnK pa3IMYHBIX THIIOB JUIs aHAJIN3a
POOJIEMHBIX CUTyallui

VYK-1.5. BeipabareiBaeT CTpaTeruio
JIeHCTBUI s IIOCTPOECHUS
AITOPUTMOB PEIICHUS MOCTaBICHHBIX
3ajgad

Bnaners: B3 HaBbikamMu  BbIpabaThIBaHUS
CTpaTeruu  JEUCTBUM i  IOCTPOCHUS
ITOPUTMOB PEIICHHS OCTABICHHbIX 3a/1a4

YK-1.6. [Iporpammupyet
pa3paboTaHHBIE  aNrOpUTMBl U
KPUTHYECKH aHaIN3UPYeT

MOJYYCHHBIC PE3YyJIbTAaThl

3Hatb: 34 OCHOBHI SI3bIKa IPOIPAMMUPOBAHUS
Y TEOPHIO aJITOPUTMOB

Ymere: VY4 aHanu3upoBaTh IOJIyYEHHBIE
PE3yNIbTATH, BRIIBISTh HEJOCTATKH PELIICHUH

Brnagers: B4  HaBelkamMum  peanuzauuu
ANTOPUTMOB COPTHUPOBKHU, TIOMCKa M PabOTHI
CO CTPYKTYpaMH JTaHHBIX

VYK-2. CriocobeH ynpaBisiTh
MIPOEKTOM Ha BCEX 3Talax ero
JKU3HEHHOTO LIUKJIa

VK-2.1. ®opmymupyer B paMmkax | 3HaTh: 35 COBOKYITHOCTH B3aMMOCBSI3aHHBIX
MOCTaBIEHHON Henu MpoeKTa | 3ajgau
COBOKYITHOCTb B3aMMOCBSI3aHHBIX | YMeTh: Y5 ompenensars Kpyr 3ajad M HX
3azad, o0ecreunBaoIIX €€ | B3aMMOCBS3b B JOCTHXXKCHHH IIOCTABICHHOM
JIOCTH)KEHUE. OnpenensieT | nenu
OJXKUJaeMBble pPE3yJbTaThl peIleHus | Bragers: BS HaBBIKOM pacipeneneHus CBOMX
BEIJIEJIEHHBIX 3324 JIECTBUH TI0  PEIIEHUIO IIOCTAaBJIEHHBIX
3a1ad.
VK-2.2. TIlpoektupyer peinenue | 3HaTh: 36 ONTUMANBHBIA CIOCOO pPEIICHHUS
KOHKPETHOI 3a/1a4u MIPOEKTa, | KOHKPETHON 3aJauu, HCXOAd u3
BBIOMpAasi ONTHUMAIBHBIA CIIOCOO ee | MeHCTBYIOIUX IIPABOBBIX HOpM u
pellleHns, UCXOs U3 ACHCTBYIOIIMX | MMEIOMIMXCS PECYPCOB U OFPaHHMYEHHUN
NPaBOBBIX HOPM M HMeromuxcd | Ymers: Y6 IUlaHUpOBaTh COOCTBEHHYIO
pECYpCOB U OrpaHUYEHHUH JIEITEIIBHOCTh  UCXOAS W3  JEeWCTBYIONIMX
MIPaBOBBIX HOPM U HMEIOILINXCS PECYpCOB U
OrpaHUYEHUM
Bnaners: B6 HaBBIKOM IIPUMEHEHHUS

HMEIOIINXCS MTPAaBOBBIX HOPM U UMEIOIIUXCS
pPECYpcoB M OTpaHMYEHUU JJig YCIIEIIHOTO
BBITIOJTHEHUS! TOCTABJICHHOM 3a1a4K

VYK-2.3. Pemaer KOHKpETHBIE 3a7a4ui
IPOEKTa 3asBJICHHOIO Ka4ecTBa U 3a
YCTaHOBIICHHOE BpEMsI

3Hath: 37 pelnieHne KOHKPETHBIX —3ajad
MIPOCKTA

Ymers: Y7 opraHm3oBbBaTh 3((EeKTHBHOE
B3aMMOJICHICTBHE C APYTUMH HCIOTHUTEISIMHU
JUI pelIeHUs] IPOEKTHBIX 33434

Bnagers: B7 HaBBIKAMHM CETEBOIO aHAIU3a,

KaJICH/IapHOTO  IUIAHWPOBAHHMS, KOHTPOJIS
X0/1a peajiM3aliy NpoeKTa
[IKC-6. CiocoGHOCTB IMKC-6.1. Bomonnser | 3nars: 38 pasnuuHBlE METOABl  aHaNu3a
IUIAHUPOBATH U BBHINIOJHATh | AKCIIEPUMEHTAJIbHbIC U | nHpopMaLnH 10 TEXHUYECKHM IIpoleccaM U
TEOpeTHYECKue, nabopaTopHbIe HcCleIoBaHus, | paboTe  TEeXHMYECKHX  YCTPOHCTB B
9KCIIEpPUMEHTAIIbHbBIE 1 HUHTEPIPETHPYET NOJy4eHHbIe | He(Tera3oBod oTpaciu
JTabopaTopHbIe PE3yIbTaThl, COCTABJIAECT U 3AIMINACT | YMeTh: Y8 aHaNU3UpoBaTh HHPOPMALHIO 110

HCCIIeIoOBaHus, 00pabaThiBaTh

OTYECTHI

TEXHOJIOTHYECKHM MpolieccaM ©  pabore
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MIOJTyYCHHBIE PE3yJIbTaThI C
UCIIOJIb30BaHHEM
COBPEMEHHBIX
HHPOPMATMOHHBIX
TEXHOJIOTU I

TEXHUYECKUX YCTpPOHCTB B He(TerazoBoi
oTpaciu

Bnaners: B8 HaBBIKAMH aHanuza
HHPOPMALINU TI0 TEXHUYECKHM IIpoIieccaM U
paboTe TEXHIYECKIX YCTPOICTB

ITKC-6.2. O6pabaThIBaeT pe3yabTaThl
U3MEpPEHUl ¢ HCHOJIb30BaHUEM
KOMITBIOTEPHBIX ~ TEXHOJIOTMH U
reonH(pOPMAITHOHHBIX CHCTEM

3HaTh: 39 TEeXHUKY MIPOBEACHUS
HE00XOIUMBIX IKCIIEPHMEHTOB c
UCIIONB30BaHHEM NPHUKIIATHBIX

MPOTrPaMMHBIX IPOJYKTOB

YMmers: Y9 mmaHUpOBaTP W TPOBOIHTH
HEOOXOIMMBIE SKCTIEPIMEHTHI, 00pabaThIBaTh
C NPUMEHEHHEM IPHKJIaIHBIX MTPOrPaMMHBIX
MPOJTYKTOB

Brnanerts: B9 cnocobamu OLCHKHU CTCIICHH
JOCTOBECPHOCTU PE3YJIbTATOB, MNMOCTPOCHUEM

00BEKTOB M 36MHOW MOBEPXHOCTH Ha
BCEX OJTalax OCBOCHUS M OXpPaHbI
HeAp c obecrieueHreM
IPOMBIIIJICHHOM M 9KOJIOIMYECKOH
6e30macHoOCTH

BBIBOJIA Ha OCHOBE pe3ynbTaToB
UCCIIEJOBaHUs

ITIKC-6.3. OcymectBisier | 3HaTh: 310 (U3HKO-MaTeMaTHYECKHUt
IUITAHWPOBAHWE PAa3BUTHS TOPHBIX W | ammapar JULst penieHus pacdeTHo-
MapKIIeHIepCKIX paboT, | aHATMTHYECKHX 3313

MapKUIeHIepCKuil KOHTpOJb | YMerh: Y10  wmcmonp3oBaTh  (U3UKO-
COCTOSHMSA TOPHBIX  pa3pabOTOK, | MaTEMaTHUECKUM ammapaT i pelleHus
BBIPA0OTOK, 3[aHUH, COOPYKEHHH, | pacueTHO-aHATUTHYECKUX 3a71a4,

BO3HHKAOIIUX B XOIC HpO(l)eCCHOHaJ'IBHOﬁ
JACATCIBbHOCTHU

Bmaners: B10 ciocOOHOCTBIO MCIIOIB30BATh
(bu3uKO-MaTEeMaTUUCCKU I anmapar IS
pelleHrsT pacueTHO-aHAIUTUYECKUX 3ajad,
BO3HHUKAIOIIUX B X0J¢ MPohecCHOHATbHON
NeATEILHOCTH

ITIKC-7. CriocoOHOCTB
OCYILIECTBJIATh MATEHTHBIN
MOMUCK, U3y4YaTh HAYYHO-
TEXHUYECKYIO HH)OpPMAIIHIO,
OTEYECTBEHHBINA U
3apyOeKHBIH OTBIT IO
TEMaTUKE UCCIICJOBAHUM

ITIKC-7.1. Ncnons3yeT cOBpeMEHHBIE

METOIbI HCCJIETOBAHUI IUTS
BHEIDCHHS B  TCXHOJOTHUYCCKHE
TIPOIIECCHI SKOHOMHYECKH-
errecooOpa3HbIX HOBOBBEJIEHUI,

BBIOMpAET BO3MOJKHBIE HalpaBIICHUS
WHHOBAIIMOHHOW JEATENIbHOCTH Ha
NPEANPUATHIX TOPHOJOOBIBAIOIIErO
npodmis

3uate: 311 OCHOBHBIE HANPaBIEHUS HAYYIHBIX
uccie 0BaHui B HeprerazoBoii orpaciu

VYmers: VY11  aHanmu3upoBaTh  OCHOBHBIE
HalpaBlICHUs HAy4HBIX HCCICIOBAHUH B
He(TerazoBoi 0Tpaciu

Bnagers: Bl11 HaBBIKOM aHaJiM3a
HaTpaBJICHUS HAYYHBIX WCCICIOBaHAN B
He(TeraszoBoii oTpaciu

IIKC-7.2. TlpuMeHseT TEeXHHYECKHe
CPEICTBa  ONBITHO-TIPOMBINUICHHBIX
UCTIBITAaHUH o0opynoBaHus U
TEXHOJIOTUH IIPU 3KCIUIyaTallMOHHOM
pa3Benke, [00BIYe, TmepepabOTKe
TBEPJIBIX MOJIE3HBIX HCKOTIAEMBIX

3nate: 312 00OCHOBaHME AaKTYaJbHOCTH U

LIeTM  COOCTBEHHBIX  MCCIICJOBAHUH  C
MOCIEAYIONUM WX MpeICTaBIeHHEM Ha
KOH(EpeHIUIX U CeMUHapax

YMers: Vi2 IaTh o0ocHOBaHUE
aKTyaIbHOCTH W IeTd  COOCTBEHHBIX
HCCIEIOBAaHUM € MOCIENYIOIIUM  MX
MpPEJCTaBICHAEM Ha  KOHPEpeHIHAX U
CceMUHapax

Bnagers: B12 HaBblkKaMM KpPUTHYECKOTO

OLICHUBAHMS HaIpaBJeHUI Hay4HBIX
uccie0BaHui B HepTerazoBoii oTpaciu

4. O0beM TUCHUTIINHBI

OO0t 00beEM TUCHUILIMHEL COCTABIAET 3 3auéTHBIX equHuIL], 108 yacos.

Tabnuna 4.1.
AyIUTOpHBIC 3aHATHUS/KOHTAKTHAst padoTa,
dopma
dopma Kypc/ yac. CamocTrosTenpHas N
TIPOMEXKYTOUIHOM
00y4eHus ceMecTp IIpaktuueckne | JlabopaTopHbie pabota, Jac.
Jlexuuun aTTecTalun
3aHATHUSL 3aHATHUS
OYHasI 4/7 18 34 - 56 3auéT




5. CTpyKTypa u coaep:KaHue THUCHUILINHBI

5.1. CtpykTypa IUCUUIUIMHBI/ MOIYIIS.

oyHasi popma o0yuenusi (ODO)

Tabmuma 5.1.1

CrpyKTypa TUCIUIUTAHBY/ MO YIS

AynuTopHbIe

No 3aHATHS, Yac. CPC, | Bcero, O1ieHOUHbBIC
n/m | Homep Haumenosanue gac Jac Kon HJIK cpezncTBa
J. | TIp. | JIab. ’ ’
paszena paszena
Beenenue B TeMaTHKy Komnoxsuym
1 1 HCKYCCTBEHHBIX 1 2 - 3 6 Nel
HEHUPOHHBIX CETEeH
ITakeTs! nporpamm Komnoxsuym
2 2 JUTSL pabOTHI C 1 2 - 3 6 Nel
HEWPOHHBIMH CETSIMU
3 3 OO0ydeHue HEHPOHHOM 1 2 ) 4 7 Komnoxsuym
cet. Habopsl TaHHBIX Nol
ITonHocBsA3HAs Komnoksuym
HEWpOHHAas CeTh Nel
4 4 MPSMOTO 2 2 - 4 8
pacnpocTpaHeHus
(FNN) YK-1.1
[TocTpoenue YK-1.2 KomnnoxBuym
APXUTEKTYPHI YK-1.3 Ne2
5 5 HEHUPOHHOW CETH U ee ! 4 i 4 9 VK-1.4
oOyueHme YK-2.1
Pa6ota c TensorFlow YK-2.2 Komnoxksuym
6 6 u Kaggle 2 4 i 4 10 YK-2.3 Ne2
Amnanu3 kayectBa [IKC-6.1 KosmtokBuym
7 7 o0yueHus HeliponHoi | 1 2 - 4 7 [IKC-6.2 Ne2
cetn [IKC-6.3
[pumeHenue IKC-7.1 Komnoxksuym
8 8 HEHUPOHHBIX CETEU IS 2 5 i 5 9 TIKC-7.2 No2
peneHus 3agauu
perpeccun
9 9 CBiépTqume 2 4 ) 5 11 Komnoksuym
HEHpPOHHBIE CeTU Ne3
IIpenBaputensHO Komnoksuym
10 10 00y4eHHbIe 1 4 - 5 10 Ne3
HEWPOHHBIE CETU
Heliponnslie ceTu 1uist Komnoksuym
11 11 3a7a4 00paboOTKU 3 2 - 7 12 Ne3
€CTECTBEHHOTO SI3bIKa
12 12 PelfyppeHTHLIe 1 4 ) 8 13 Komnoxksuym
HEUPOHHBIE CETH Ne3
13 | 3auér - - - - - BOI'.I.pOCBI el
3a4éra
Hroro: | 18 | 34 - 56 108

3a0uHasi popma odyueHusi (3PO)

He peanusyercs.

04HO-3a04Has popma o0yuenus (O3PO)

He peanuzyercsi.

5.2. Coneprxanue AUCIUTIINHBL.

5.2.1. Coneprkanue paszesoB JUCUUIUIMHBI (AMJAKTHUECKUE STUHHIIbI).
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Paznen 1. «BBeneHne B TEMaTHKy HMCKYCCTBEHHBIX HEHPOHHBIX CeTel». XPOHOJIOTMYECKUE
JTanbl pa3BUTHS HEHUPOHHBIX cerell. Mopenb HucKyccTBeHHOro HelipoHa Mak-Kamioka u Ilurca,
[lepcentporn PosenOsarra. OHOCIONHBIE W MHOTOCIONHBIE HEHpoHHBIE ceTH. CeTh mpsMOoro
paclpoCTpaHEHUs] M CeTH ¢ oOpaTHbIMM cBsa3sMH. [loHsTHe «riyOoKne HEHpOHHBIE CETU» M HX
npeumyiiecta. Kiaccupukanus HeHpOHHBIX CETEH B pa3pes3e paclpOCTpaHEHHs CUTHANA U TITyOUHBI
HEWpPOHHON ceTu. 3anaud, pelaeMble NIyOOKMMH HEHpOHHBIMU ceTsMH. (DyHKIMM aKTHBALUU.
Oo6opynosanue, npumensieMoe [yt HeiiponHbix ceteil. CUDA — nporpammusiii untepdeiic mis GPU
ot kommnanuu NVIDIA.

Pasnen 2. «Ilakersl mporpamm anast paboTel C HEWpOHHBIMHM ceTsiMU». O030p MakeToB
nporpammM. Ilakers! s padbotel ¢ manHbiMH. [lakerst NUMPY u Pandas. IMakeTsl Ui MalimHHOTO
obyuenus. IuctpubyrB Anaconda, makerst JupyterLab, Jupyter Notebook. bubmmoreku Python mis
MoOJleMpoBanrss U oOydeHusi Hedponnoui ceru. I[lakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenune HeliponHo# cetu. Haboper nanHbeix». OOydeHue ¢ yanuTeneMm, o0ydeHne
0e3 yuurens, 0Oy4eHHE C MOJKpEIICHHEM. AJITOPUTM OOpPATHOTO PacHpOCTPaHEHUsI OUMIMOKH. THIThI
3a71a4, 3((PEKTUBHO pelIaeMbIX € MOMOILBI0 ITyOOKHX HEWPOHHBIX ceTeil (3a7auu pacrio3HaBaHUs,
3a/1a4 KJIaccu(UKaluy, 3aJa4l perpeccu, 3aJaun Knacrepusanun). Habopbl naHHBIX 17151 00ydeHus
HEHUPOHHOUW ceTH. TpeHUPOBOYHBIE, TECTOBBIE M IMPOBEPOYHBIE JaHHbIC. BO3MOKHOCTH MakeTOB IO
pabore ¢ Habopamu naHHbIX. [loHsTHe snoxu oOydeHus. [lonck HAOOPOB JaHHBIX U3 PA3IUYHBIX
ucrounukoB (Githab u gpyrux).

Pasznen 4. «IlonHocBs3Has HeiipoHHas cerh npsimoro pacmpoctpaneHus (FNN)». Anamu3
Habopa JaHHBIX C TOYKM 3pEHHUs JajbHEHIIero mnocTpoeHus HelpoHHoH cetu. KonmyecTtBo
CKPBITBIX CJIO€B M KOJIMYECTBO HEWPOHOB. ba3oBble 0OBEKTHI M MapameTpbl 0OBEKTOB TNIyOOKHX
HellpoHHbIX ceteld B TensorFlow.

Paznen 5. «IlocTpoeHne apXUTEKTypbl HEHPOHHOM ceTu u ee oOyueHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yukiuu notepp u
ONTUMHU3ATOPBl 00y4deHHs. DyHKIUM TOTEeph W omTuMu3atopsl oOyueHws. Dynxmmm SGD,
RMSprop, Adam. PacioznaBanue npeaMeToB onexasl — Habop manHbix MNIST. Tlpenckazanue
00y4eHHOI HEHpPOCEeTH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bekTbl, QyHKIIMU ¥ MapaMeTpbl 00bEKTOB
ry0okux HeWpoHHbix ceteii B TensorFlow. PaGora ¢ miardopmoit Kaggle. Bo3moxknocTH
cepuca. OcHoBHOI pyHkumonan mardopmsl Kaggle. CopesaoBanus va Kaggle.

Paznen 7. «Ananu3 kadectBa oOyueHHs] HEHMpOHHOU ceTn». OIEHKAa peaJbHOrO0 KavyecTBa
MOJENIM HEHpPOHHOW ceTH W Habopel JaHHBIX. [loHsATHE «mMepeoOydeHrne» HEUPOHHOH CETH.

Onpenenenne nepeodydeHus: 1 METOIbI OOPHOBI C HUM.



Paznen 8. «IIpumMeHeHre HEHPOHHBIX CETEH JUIsl  peIIeHUs 3aJauyd  PErpecCHu».
[IkanupoBaHue ¥ HOPMAIK3aLKUs BXOAHBIX JaHHBIX. BBIOOp MeTpUK KauecTBa, (PYHKIMHA OIIMOOK U
AKTHUBALIMU B 3aBUCUMOCTH OT pelIacMOH 3aJauu.

Paznen 9. «CBépTounbie HeipoHHbIE ceTH». CpaBHEHHE IIOJTHOCBS3HOW W CBEPTOYHOU
HEHPOHHBIX CETEH MpH PELICHUH 3a/ad pacro3HaBaHUs H300paxeHUd. SAapo cBEpTku. Martpuna
n3o00pakenuii. Ciou cBEPTKHU U ciou noasbibopku. Muctpymentsr Keras u TensorFlow, koTopsie
MO3BOJIAIOT IIOCTPOUTH CBEPTOUHYIO HEWPOHHYIO ceThb. CBsA3b MeXAy HaOOpaMu MJaHHBIX U
apxutekTypoil HeiiponHor cetu. HabGop nmanueix CIFAR-10. ApxutekTypa CBEPTOYHOU CETH
LeNet 5.

Paznen 10. «IIpenBapurensHO OOy4eHHbIE  HEWpPOHHBIE  CETH». IIpenmyecrBa
UCTIOJIB30BAaHUSl TPEABAPUTEILHO OOyUeHHBIX HEWpOHHBIX cereil. Heipocetn, oOydeHHbIe Ha
Habope manHbix ImageNet. OO630p COBpeMEHHBIX MpeABAPUTEIHLHO OOYYEHHBIX ApPXUTEKTYP
HEHpPOHHBIX CeTel s pelleHus 3aJadd  pacro3HaBaHus u3zoOpaxenuil. IlpenBaputensHO
oboyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyueHus B
HelpoHHBIX ceTsx. [lepeHoc 00yyeHus! Ha IpUMepe MPeIBAPUTENILHO 00YUEeHHON HEWPOHHOH ceTu
VGG16.

Paznen 11. «HeliponHble ceTu Ui 3ajady 0OpabOTKU €CTECTBEHHOro s3bIKa». BBenenue B
00paboOTKy €CTECTBEHHOTO s3blKa. AJTOPUTM MOATOTOBKH TEKCTa (IPUBEIEHUE TEKCTA K €IUHOMY
pPEerucTpy, OUMCTKY TEKCTa OT JMIIHUX CUMBOJIOB, TOKEHU3ALUUS TEKCTa, PA3METKY CJIOB IO YacTsIM
peud, NpUBEJCHHE CJOB TEKCTa K HopMalbHOW (opme, Bekropuzanus). 3agaud oOpabOTKU
€CTECTBEHHOI'O $3bIKa. APXUTEKTYpbl HEHPOHHBIX CETEH, NPUMEHSAEMBIX IPH PEIIECHUH 3aaad
00pabOTKM €CTEeCTBEHHOI'O sI3bIKa - CBEPTOYHBbIE OAHOMEpHble HelipoHHble cetu (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTu (RNN).

Pa3znen 12. «PexyppeHTHble HEHpPOHHBIE CETH». ApPXHUTEKTYpbl PEKYPPEHTHBIX HEHpPOHHBIX
CeTeid, MPUMEHSIEMBIX ISl pelieHus npakTudeckux 3aaad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Meroapl mugpoBbIX MPeACTaBICHHH TEKCTA!
YACTOTHBIN MOJXOJ, TEMAaTHUECKOE MOJECIUPOBAHUE, TUCTPUOYTHBHAsA ceMaHTuka. MHcTpymeHTapuit
Keras u TensorFlow nmi1s mocTpoeHust MOZIENU PeKyppEeHTHOM HEWPOHHOW CeTH, peliarolei 3amauy
Kkiaccudukanun TekctoB. Iloctpoenue Helipocereil ¢ apxutektypamu LSTM u GRU Ha ochoBe

makeroB Keras u TensorFlow.



5.2.2. ConeprkaHue AUCIMIUIMHBL/MOTYIIS 110 BUIAM YIEOHBIX 3aHSTHI.

JlekninoHHLBIE 3aHATHSA

Tab6muma 5.2.1

n/m

Howmep paznena
JVCIUTIIMHBI

O0beMm, gac.

0®0 | 300 | 0300

Tema nexuuun

7 cemecTp

BBeneHue B TeMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEH

[TaxeTs! mporpaMM Ayt paboTHI ¢ HEHPOHHBIMU CETIMHU

OO6yuenne HeliporHOH cetn. Habops! JaHHBIX

IlonHoCBsI3HAs HEUPOHHAS CETh MPSAMOTO PaCIPOCTPAHEHUS
(FNN)

ITocTpoeHne apXUTEKTypsl HEHPOHHOU CETH U ee 00yJIeHne

Pab6ora ¢ TensorFlow u Kaggle

AHanm3 KauecTBa 00ydeHUs] HeHPOHHOH CeTH

[TpumeHneHne HEHPOHHBIX CeTeH TSI pelICHHs 3a1a49H PErPECCHU

O(o|N[O|o1| B |[WIN| -

O(o|N[O|o1| B |[WIN| -

CBEpPTOUHBIE HEHPOHHBIE CETH

[y
o

[ERN
o

[TpenBapuTenbHO 00yUCHHBIC HEHPOHHbIE CETH

[EEN
[EEN

[y
[N

HeﬁpOHHLIe CCTHU IJIA 3aJa4 O6pa6OTKI/I CCTCCTBCHHOI'O A3bIKa

[y
N

12

RlwR|NN R NP N Rk e
1

PexyppeHTHBIE HEHPOHHBIE CETH

Hroro:

[ERN
(o]
1

JlabopaTopHbie padoThI

Ha60paTopHLIe 3aHATHUA y‘Ie6HLIM IIJIaHOM HC MMPEAYCMOTPCHBI.

HpaKTuqecKne 3aHATUSA

Tabmuua 5.2.2

n/n

Howmep paznena
JUCHUTUIMHBI

O0bewMm, yac.

0®0 [ 300 | 0300

Tema mabopatopHOii pabOTHI

7 cemecTp

IporpammupoBaHue mpocteiinieit Heiipocetn Ha Python

Pa6ora ¢ nakeramu si3pika Python: NumPy, Pandas

Pabota ¢ Habopamu JaHHBIX

IlocTpoeHue MOJIHOCBSA3HON HEMPOHHOU CETU NPSIMOTO
pacnpoctpanenust (FNN)

[TocTpoeHne apXUTEKTypbl HEUPOHHOU CeTH U ee 00yUeHHe

Pa6ora ¢ Kaggle

AmHanu3 kayecTBa 00y4eHHUs1 HEUPOHHOH ceTH. boprba ¢
nepeodyyeHnem

ITocTpoeHne HEHPOHHOM CETH /ISl pELIeHMs] 3a/1a4i PErpecCUuu

O N |oofo] & WIN(F

O o N (oo &~ (WIN|F

[TocTpoenue cBEPTOUHON HEHPOHHOU CETH

=
o

=
o

Pabota ¢ npeaBapuTeapHO 00y4eHHBIMU HEHPOHHBIMH CETSIMHU

[EEN
[EEN

[EEN
[EEN

N3ydenne HEHPOHHBIX CeTeH I 3a/1a4 00pabOTKHI
€CTECTBEHHOT'O SI3bIKA

[EnY
N

12

AN RBAIN N RN NN
1

[TocTpoenne pekyppeHTHOI HEMPOHHOM CeTH

Hroro:

w
S
1

CamocTrosiTeibHAast padoTa CTyAeHTa

Tabmuma 5.2.3
Ne Howmep pasnena O0BeMm, yac.
P pasi Tema Bun CPC
n/m JUCLUILINHBI 0D0O | 300 | 00
7 cemecTp
Bsenenue B TeMaTuky ITonroroska K
1 1 3 ) HCKYCCTBEHHBIX HEHPOHHBIX NpaKkTHYECKUM  paboTam,
cerei odopmiIeHHE OTYETOB 10
IpaKkTHYeCKUM paboTam
2 2 3 - [Takets! nporpamm aist padotel ¢ | Iloaroroska K
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HEHPOHHBIMHU CETSIMHU NPaKTHYECKUM  paboTam,
oopMIICHHE OTYETOB IO
MIPaKTHIECKUM paboTam
OOyueHne HEHPOHHOM CEeTH. IoxroroBka
3 3 4 ) ) Habops1 manHBIX MIPaKTUIECKUM paboTam,
o¢opMIICHHE OTYETOB IO
MPAaKTUIECKUM paboTam
IlonHoCBsI3HAs HEWPOHHAS CETh ITonroroBska k
4 4 4 ) ) MIPSMOTO PacIpOCTPAHEHUS MPaKTHYECKNM paboTaM,
(FNN) o(opMIIEHHE OTUETOB IO
NPaKTHYECKUM padoTam
[ocTpoeHue apXUTEKTypbl [Moaroroska x
5 5 4 ) ) HEHPOHHOM CeTH U ee 00yueHHne MPaKTHYECKUM paboTam,
0o(opMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
Pa6ora ¢ TensorFlow u Kaggle [Moaroroska x
6 6 4 _ _ MIPaKTUYECKUM paboTam,
odopmIIeHHE OTYETOB IO
MPaKTHYECKUM padoTaM
AHanu3 KauecTBa 00y4eHUS IToaroroska x
7 7 4 ) ) HEHPOHHOMH ceTH MPaKTHYECKUM paboTam,
oopmIIeHHE OTYETOB IO
MPaKTHYECKUM padoTaM
IIpumeHeHre HEHPOHHBIX CETEM [HoaroroBka k
8 8 5 _ _ JUISL pELICHNUS 3aJJaull PErpecCHr MPaKTHYECKNM paboTaM,
o(opMIICHHE OTYETOB IO
IIPAKTUYECKUM paboTam
CBEpTOUuHBIC HEHPOHHBIEC CETH [ToaroroBka x
9 9 5 MIPaKTUYECKUM paboTam,
i i o(opMIICHHE OTYETOB IO
IPAKTUYECKUM paboTam
IIpenBapuTenbHO OOyUEHHBIE [Tonroroska x
10 10 5 ) ) HEHpOHHBIE CETH MPaKTHYECKUM paboTaM,
odopmIIeHHE OTYETOB MO
PaKTHYECKUM paboTaM
Heliponnsie cetu nns 3agau IToxroroska x
11 11 7 ) ) 00paboTKN €CTECTBEHHOTO SI3bIKa | IMPaKTHYECKUM paboTam,
odopmIIeHHE OTYETOB MO
MPaKTHYECKUM padoTaM
PexyppeHTHBIE HEHPOHHBIE CETH [HoaroroBka k
12 12 8 ) ) MIPaKTUYECKUM paboTam,
o opMIIEHHE OTYETOB 10
IIPAKTUYECKUM paboTam
13 1-12 - - - 1-12 [TonroToBKa K 3a4eTy
HUroro: 56 -
5.2.3. HpCHO,Z[aBaHI/IC AUCHUIUIMHBI BCEACTCA C HNPUMCHCHHUCM CICAYIOIIUX BHOB

00pa30BaTeNbHbIX TEXHOJIOTHA:

— BHM3yanu3auus y4eOHOro marepuajga B O(HCHOM IMaKeTe B JMAJOTOBOM pPEXUME
(JIeKLIMOHHBIE 3aHATHUSA);

— paboTa B MaJbIX Ipynnax (npakTHueckue padboThl);

- WHJIAUBUIYAJIbHBIC 3aJaHU (HpaKTI/IquKI/IC paGOTBI).

6. TemaTmka KypcOBbIX POEKTOB

KypcoBbie npoekThl yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
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7. KoHTpoabHbIe padoThl

KonTtponbHast pabota yuyeOHBIM IUIAHOM HE MPETyCMOTpEeHa

8. OueHka pe3yJbTATOB OCBOEHUS TUCHUILINHBI
8.1. Kpurepun OIEHMBAaHUSI CTENCHHU TOJHOTHI M KAuyecTBAa OCBOCHHS KOMIIETCHIMHA B
COOTBETCTBHUH C IUIAHUPYEMBIMH pe3yibTaTaMH 00yueHus npuBeneHs! B [lpunoxennn 1.
8.2. PeiiTuHroBas cucTeMa OIICHWBAaHUS CTENEHU IIOJHOTHI M KadecTBa OCBOCHUS

KOMITETCHIIMH 00yJarommxcs 09Ho popMbl 00yueHus npeacTapieHa B Taomuie 8.1.

Taobmuua 8.1
Ne n/n | Buas! MeponpusiTuil B paMKax TEKYIIEro KOHTPOJIS | KommuectBo 6amios
7 cemecTp

1 Texymas aTTecTanus
1 Kosutokuym Nel 0-30
HTOI'O 3a nepByIo TEKYIIYIO aTTECTAIIUIO 0-30

2 TeKyIas aTTecTalusl
2 KosutoxBuym Ne2 0-30
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TekyIas arTecTaIus
3 KosutoxBuym Ne3 0-40
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-40
BCET'O 0-100

9. VYuedHo-MeTOaAMYECKOEe M HHPOPMALIMOHHOE 00ecedeHne TUCIUTITHHBI/ MOTY sl

9.1. ITepedyeHs peKOMeHTyeMOH JIUTepaTypsl npeacTasieH B [Ipunoxenun 2.

9.2. CoBpemenHble npodeccroHanbHbIe 0a3bl JaHHBIX M WH(POPMAIOHHBIE CIPAaBOYHBIC
CHCTEMBI

— Cob6crBennas moiaHotekcroBas 6asa (ITbJ]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubmmuoreka PI'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxkuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

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

— Hayuno-texnuueckas O6ubmmuoreka ®PI'BOY BIIO «YXTHHCKMI TrocynapcTBEHHBIN
TexHHUYeckuil yHuBepcute» http://lib.ugtu.net/books

— ba3za nanneix KoHCynbTaHT cTyneHTa «DIIEKTpOHHAS OMONMOTEKa TEXHHYECKOTO BY3a»
http://www.studentlibrary.ru

—  DnextpoHHO-OubIMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «AnexrponHoe u3garensctBo FOPAMTY www.biblio-online.ru»

— 000 «PYHDb» http://elibrary.ru/

—  DnextponHo-6ubmmoreunas cucrema BOOK.ru https://www.book.ru

— HamwmonanpHast 3neKTpoHHas OuOIroTeKa

11




9.3. JIuneH3uoHHOE M CBOOOJHO paclpoCTpaHsieMOoe MpOorpaMMHOE OOecreyeHue, B T.U.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda.

10. MaTepI/IaJILHO-TeXHI/I‘leCKOG odecmeyeHue }II/ICIII/II[J'II/IHLI/MOHyJ'[ﬂ

HOMCH_IGHI/IH IJig IIPOBEACHUA BCEX BHUIOB pa6OTBI, MpEAYCMOTPCHHBIX y‘le6HBIM IIJIaHOM,

YKOMIIJICKTOBAHBI H606XOI[I/IMBIM O60py,[[0BaHI/IeM U TCXHUYCCKHUMH CPCACTBAMUA O6y‘I€HI/I${.

Tabmuua 10.1

O0ecneyeHHOCTH MaTepPHATbHO-TeXHUYEeCKUX ycaoBuii peanusanun OIIOII BO

HauMmeHnoBaHue y4eOHBIX
IPEIMETOB, KYPCOB,
JUCHHUIUTIH (MOIYIen),
MPaKTUKH, HHBIX BHIOB
y4eOHOM AeATEILHOCTH,
[PEIYCMOTPEHHBIX YIeOHBIM
IUIAHOM 00pa30BaTENbHOM
IPOrPaMMBbI

HauMeHOBaHHe IOMEIIECHUH [UTs POBEICHUS
BCEX BHIOB y4eOHOM AeATENBHOCTH,
MIPEAYCMOTPEHHON YUeOHBIM [LIAHOM, B TOM
YHCIIe TIOMEIIEHHS [UTS CAMOCTOSITSIBHOM
paboTEI, ¢ yKa3aHUEM NEPEYHSI OCHOBHOTO
obopynoBaHus, y4eOHO-HATIISAHBIX TOCOOUH

Anpec (MECTOIONOKEHUE) TOMEILEHUIT 11
MIPOBEJCHNSI BCEX BUAOB YUEOHOI
JIeITeIbHOCTH, IIPETyCMOTPEHHOH ydeOHbIM
IJIAaHOM (B CITy4dae peann3amnnun
00pa3oBaTeIbHOM IIPOrpaMMBbl B CETEBOH
(bopMe TONOTHUTEIFHO YKa3bIBaeTCS
HaUMEHOBaHME OPraHHU3aLUU, ¢ KOTOPOil
3aKJIIOYEH JIOTOBOP)

Hetiponnsle cetu

JlaGopartopHble 3aHATHSA:

Y4eOHast ayAuTOpHs A IPOBENICHUS 3aHIATHI
CEeMHUHApPCKOTO THIIA (JTa00OpaTOPHBIC 3aHATHS );
TPYNIIOBBIX U HHAUBHAYAIbHBIX KOHCYIBTALUI;
TEKYILETO KOHTPOJIS ¥ TIPOMEKYTOYHOM
arrecranuu, Ne1004, KomnbroTepHsbiii Ki1ace.
VYueOHas MeOesb: CTOJNBI, CTYJIbs. MOHOOJIOK -
16 wrt., npoekTop - 1 mWT., akycTHuecKas
cucrema (KOJOHKH) - 2 MIT., HHTEPaKTHBHAs
Jocka - | mr.

625039, Tromenckast ob6macts, r. TIOMEHB, yII.
Mensuukaiire, 1. 70

Y4eOHast ayAuTOpHs A IPOBENICHHUS 3aHATHI
CEeMUHApCKOro THIA (1a00paTOpHbIE 3aHATHUS);
IPYIIOBBIX U WHIUBUAYAITBHBIX KOHCYJIBTALHH;
TEKYLIEro KOHTPOJIS U IPOMEXYTOUHON
arrecraiuu, Ne513, KomnbloTepHslii kitacc
Y4eOnast MeOenb: CTONbI, CTYIbs. MOHOOJIOK - 9
MIT., IPOEKTOP - | IIT., HHTepPaKTHBHAS
CEeHCOpHas J0cKa - 1 mT., akycTHYecKas CHcTeMa
(KOJIOHKH) - 2 mT.

625039, Tromenckast ob6macts, r. TIOMEHB, yII.
MenbHukaiite, a. 70x

11. MeToanyeckue ykazanusi no opranuszanuu CPC

11.1. Meroaunueckue ykazaHus MO MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

[IpakTuueckue 3aHITHS CHOCOOCTBYIOT YINIYOJIEHHOMY M3YUEHHUIO JUCHMILIMHBI M CIyXaT
OCHOBHOU (opMOIi TOJBENEHUS HTOTOB CaMOCTOSITENILHON paboThl cTyneHTOB. OCHOBHAs IIeNb
MPAKTUYECKUX 3aHATUH 3aKIF0YAETCsl HE TOJIBKO YIIyOUTh U 3aKPENUTh TEOPETUUECKUE 3HAHUS, HO
U cOpMUPOBATH MPAKTHUECKHUE KOMIIETEHIINH, HEOOXOUMbIE OYIYITUM CIEIIHATUCTAM.

Ha mnpakTuueckux

3aHATHUAX MPHUBETCTBYETCS AKTUBHOE YydyacTHE B 00CYXKIEHUU

KOHKPETHBIX CHUTYaIlMif, CIOCOOHOCTh Ha OCHOBE IOJYYCHHBIX 3HAHMM HAXOAWUTh Hamboiee
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3 PEeKTUBHBIC pPEIICHUS MOCTaBICHHBIX NMPOOJIEM, YMETh HAaXOIWTh MOJE3HBINH JAOMOIHUTEIbHBINA
MaTepHuall 110 TEMaTUKE 3aHATHM.

MaructpaHTy peKOMEHyeTCs CIeIyIoNIasi cXxeMa MOJArOTOBKHU K 3aHATHUIO:

1. [IpopaboTaTh KOHCIIEKT JICKIIHA;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K IPENOIaBaTEIIO

4. [Tocne BbIMONHEHUS 1a00PaTOPHON padOTHl OPOPMHUT OTYET U MOATOTOBUTHCS K 3aILUTE.

11.2. Meroau4deckue yKa3aHus 10 OPTaHU3aIliH CaMOCTOSTEIIbHONW PaOOTHI.

CaMmocrosiTenbHasi paboTa sBisieTcs OJHOW M3 BaxHEHIIUX (opM H3ydeHHUs IH00oH
mucnurunHbl. OHA TI03BOJISIET CHCTEMATU3UPOBATh M YIIIYOUTh TEOPETHUECKHE 3HAHUS, 3aKPEIHUTh
YMEHHUSI M HaBBIKH, CHOCOOCTBYET pa3BUTHIO YMEHHH IOJB30BaTbCd HAYYHOH H ydeOHO-
MeTonudeckoi smreparypoil. [lo3HaBarenbHass [EATENBHOCTh B IMPOLECCE CaMOCTOSATEIbHON
paboThl TpeOyeT OT MaruCTpaHTa BRICOKOTO YPOBHSI aKTUBHOCTH U CAMOOPTaHHU30BaHHOCTH.

B yueOHOoM mporecce BBIACHSIOT J1Ba BHJA CAMOCTOSTEIBHON pabOTHI: ayAWTOpHas W
BHEAYJAUTOPHASI.

AynuTopHas caMOCTOsITeNIbHAs paboTa MO JUCIUILIMHE BBIMOIHICTCS Ha YUeOHBIX 3aHATUSAX
M0J1 HEMOCPEICTBEHHBIM PYKOBOJICTBOM MPEMOIABATEINS U IO €T0 33/1aHUI0.

BHreaynutopHas camocTosiTenibHasi paboTa MaruCTpaHTOB MPEICTABISIET COOOW JIOTHUYECKOe
NPOJIOJDKEHUE AayAWTOPHBIX 3aHATHA. 3aTpaThl BpPEMEHHM Ha BBIOJHEHHE JTOW PabOTHI
periaMeHTHpYoTCsl pabounuM yuyeOHbIM IUIaHOM. Pexum paboTsl BbIOMpaeT camM oOydaroIiuiics B
3aBHCUMOCTH OT CBOMX CHOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CamocrosTenbHass paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM TPYyNIIaMu
MarucTpaHTOB B 3aBHCHMOCTH OT ILIEJIH, 00beMa, KOHKPETHOW TEMaTHKH CAMOCTOSITETLHON paboTHI,
YPOBHSI CII0)KHOCTH, YPOBHSI YMEHHUI MaruCTPaHTOB.

CamocrodarenbHas paboTa BKIIOYaeT B ceOst pabOTy ¢ KOHCIIEKTOM JIEKLUH, M3y4eHUEe U
KOHCIIEKTHPOBaHHE pEKOMEHIyeMOH JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIIIEHUI/TOKIAI0B, MOJATOTOBKA pedepara, TECTUpPOBAHUE, PEIICHUE 3a/1ad U YIPOKHEHHH 10
o0pa3ily, pelieHre BapHaTUBHBIX 3a/1a4, BHIMOJIHEHUE UYepTEXeH, cXxeM, pacyeToB (rpaduyeckux
paboT), pelieHre CUTYallMOHHBIX (MPO(ecCHOHANBHBIX) 3a/ad, MOATOTOBKA K JIEJIOBBIM HUIpaM,
NPOCKTHPOBAHWE W MOJAETHPOBAHWE pAa3HBIX BUAOB W KOMIIOHEHTOB MPO()ECCHOHAILHON
NeSITeTbHOCTH, HAYYHO-HCCIIEI0BATEIECKYIO paboTy U IIp.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOM CaMOCTOSITEIBHOM PabOThl MaruCTPaHTOB MOXKET
OCYILECTBIISITBCSL B TpeAesax BPEMEHH, OTBEIEHHOIO Ha 00s3aTelbHBbIC yueOHbIE 3aHATHS IO
JTUCIUIUIMHE U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO pabOTy MarCTpaHTOB MO JUCIUIUINHE, MOXKET

MIPOXOJNTHh B TUCHMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.
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[Ipunoxenue 1

I[Inanupyemble pe3yjbTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETeHIIMU U KPUTEPUH UX OLlEHMBAHUS

Hucnunnuna HelipoHHbIe ceTu
Kon, cnemmansaocTs 21.05.04 T'opHoOe s1em10
Hamnpasnennocts MapKmenaepekoe 1e10

Kon Kon 1 HanmMeHnoBaHue Kpurtepnn onieHMBaHUS pe3yNbTaTOB O0YUICHHUS
KOMIICTEHIINHA | pe3yibTaTa 00ydeHHs Mo 1-2 3 4 5
JUCHUIIIINHC
VK-1 3HaTh: 31 ocHoBhI | He 3HAeT OCHOBBI | 3HaeT Ha HM3KOM YpOBHE | 3HAaeT Ha CpeAHEeM YpoBHE | 3HaeT Ha BBICOKOM YPOBHE
pa3paboTKu aNrOpUTMOB U | Pa3pabOTKU aITOPUTMOB U | OCHOBBI pa3paboTKU | OCHOBBI pa3pabOTKU | OCHOBEI pa3paboTku

UX peanu3anuu

UX pealu3anuu

AJITOPUTMOB U UX pCaiu3alliu

AJITOPUTMOB U UX pCaIM3allin

AJITOPUTMOB U UX pCaiu3allin

YMersb: V1 | He ymeer aHamu3upoBaTh | YMEeT Ha HH3KOM YpOBHE | YMeeT Ha CpelHEeM YpOBHE | YMeeT Ha BBICOKOM YPOBHE
aHAJIN3UPOBATh NpoOJIEMHYIO  CUTYalWIO | aHAJTM3UPOBATh MPOOJIEMHYIO | aHAIM3UPOBATh INPOOJIEMHYIO | aHAIW3UPOBATH IPOOIEMHYIO
MpoOJeMHYIO  CHTyalmio | (3a7ady) M BBIICIATH €€ | CHUTYAI[HIO (3amauy) U | CUTYyaIHIO (3amauay) U | CUTYallHIO (3amauy) u
(3amauy) ¥ BbIIENSATH ee | 0a30BbIE COCTABISIOIINE BBIJICNATH ee 0a30Bble | BBIICISTH ee 0a30Bble | BBIACIATH ee 6a3oBbIe
0a30BbI€ COCTABIITIONTIEC COCTaBJISIOLME COCTAaBJISIOLUE COCTaBJISIOLINE

Bunaners: B1 HaBbikamu | He Bnageer HaBbikamu | Brageer Ha Hu3koMm ypoBHe | Bnaneer Ha cpenHem ypoBHe | Biajgeer Ha BBICOKOM ypoBHE
NPUMEHEHHS aJTOPUTMOB | MPUMEHEHUS aJTOPUTMOB | HABBIKAMU NIPUMEHEHMSI | HaBbIKAMHU MPUMEHEHHS | HaBBIKAMHU TIPUMEHEHUS
JUTSE pelIeHust | U pelIeHus MPOOJIeMHOM | aNrOpUTMOB UL pEIICHHUS | alTOPUTMOB JUISL  PEUICHHS | alTOPUTMOB IS pEIICHUS
MpOONEeMHON  CHUTyalluHl | CHTyaIuu (3a1a4yu) poOIeMHO CUTyaIlH | TPOOIEeMHO CUTyalll | TIPOOJIEMHOM CUTYyalUH
(3amaun) (3amaun) (3amaun) (3amaun)

3natb: 32 mnpaktuueckoe | He 3Haer mpaktuueckoe | 3Hae€T Ha HU3KOM YpOBHE | 3HA€T HA CpEJHEM YpOBHE | 3HAeT B COBEPLLIEHCTBE
pemeHne 3agay peleHne 3aaay PaKTHYECKOE PEelICHHE 3aa4 | MPAKTUYECKOE PEIIeHNEe 3a7]au | MPaKTHYECKOe PelIeHne 3a/1a4
Ymets: V2 ompenenats u | He ymeer ompemensaTe M | YMeeT Ha HH3KOM YpOBHE | YMeeT Ha CpelHEM YpOBHE | YMEeT B COBEPIIEHCTBE
OIICHUBATh MNPAKTHYCCKUEC OLICHUBATH TMPAKTHUYCCKUEC OINpCACIIATh )44 OLICHHUBATh OIpEACIIATh u OILICHUBATh OIMPCACIIATh n OLICHUBATh
IIOCJICACTBUA BO3MOXHBIX IIOCJICACTBUSA BO3MOXKHBIX TIPAKTUICCKHUEC IIOCJICACTBUS IIPaKTUYECCKUEC IIOCJICACTBUS MPaKTUIYCCKUEC IIOCJICACTBUS
peleHui 3a1auu peleHui 3a1auu BO3MOXXHBIX PEIICHUM 3a7a4i | BO3MOKHBIX PELICHUN 3a/1a4d | BO3MOJKHBIX pElICHUH 3a/1auu
Bnaners: B2 HaBbikamu | He Brnageer HaBbikamu | Brageer Ha HuM3kOM ypoBHe | Brameer Ha cpemHem ypoBHe | Brageer B coBepimeHCTBe
OIIPEACIICHNA n OIPCACTICHUA )5 HaBBbIKAMU OIPCACIICHUA )5 HaBbIKaAMH OIIPCACIICHUA )5 HaBbIKAMH OIIPEACIICHUA )5
OLICHUBAHUA OLICHUBAHUS OLICHUBAHUS IMPaKTUYCCKUX OLICHUBAHUS IMPaKTUYCCKUX OLICHUBAHUS MIPAKTUICCKUX
MPaKTUYECKUX MPaKTUYECKUX MOCJIEACTBUI BO3MOXHBIX | TOCJIEICTBUN BO3MOXHBIX | TOCHEICTBUN BO3MOXHBIX

MOCHEACTBHI BO3MOKHBIX
pelieHnii 3agau

MOCHEACTBHI BO3MOKHBIX
peuieHuii 3agau

peuieHuii 3agau

penieHui 3agau

peuieHuii 3anau




Kon Kon 1 HaumenoBanue Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS
KOMITETEHIIMM | pe3ylbTaTa 00y4eHus 1o 1-2 3 4 5
JUCLUTUINHE
3HaTh: 33 croco6s1 | He 3HaeT crocoOBl | 3HaeT Ha HHU3KOM YypOBHE | 3HaeT Ha CpeOHEeM YpoBHe | 3HaeT Ha BBICOKOM YpPOBHE
pELICHUs] IOCTABICHHBIX | PEIICHHS  IIOCTaBJICHHBIX | CIIOCOOBI petIeHust | CocoObl penIeHus | CIOCOOBI peleHus
3a]a4 C HCIOJB30BAaHUEM | 3ala4 C HCHOIB30BAHUEM | MOCTABIECHHBIX 3a1a4 C | TIOCTaBIEHHBIX 3a1a4 C | TIOCTaBIEHHBIX 3a1a4 c
JITOPHTMOB AJITOPUTMOB HCTONB30BaHUEM AITOPUTMOB | MCHOJIb30BAHUEM aITOPUTMOB | MCIOJIb30BAHUEM AITOPUTMOB
Ymerts: Y3 ocymectBisier | He ymeer ocymecTBisieT | YMeeT Ha HH3KOM YpoOBHE | YMeeT Ha CpelHEM YpOBHE | YMEET Ha BBICOKOM YPOBHE
CHUCTEMATHU3ALHNIO CHCTEMATH3ALHIO OCYILECTBIISET OCYILIECTBIISIET OCYILECTBIISIET
nHpopManmy pasIUYHBIX | MHGOPMAIMK PA3JIUYHBIX | CHCTEMAaTH3AIHIO CHUCTEMATH3ALHUIO CHUCTEMATH3ALHIO
TUIOB  JIJIA aHaJln3a | THIIOB JUIs aHaiM3a | MHpOpMaIMU pasnuuHbIX | MHGOPMAIHH pa3nuuHbIX | MHpOpPMaIUU Pa3IUYIHBIX
NPOOJIEMHBIX CUTYalni MPOOJIEMHBIX CUTYalni THUIIOB JUIs aHalu3a | THIOB T aHalu3a | TUIIOB T aHanusa
MpOOJIEMHBIX CUTYalHi POOJIEMHBIX CUTyallui NpoOJIEMHBIX CUTYallUH
Bnanets: B3 wHaBeikamu | He Bmageer HaBbikamu | Brageer Ha Hu3koMm ypoBHe | Brmageer Ha cpemHem ypoBHe | Biameer Ha BBICOKOM YPOBHE
BbIpabaThIBaHUS BbIpabaThIBaHUS HaBbIKAMM  BBIpa0ATHIBaHUS | HAaBBIKAMHM  BBIPAa0ATHIBAHMS | HABBIKAMH  BbIpaOaThIBaHUs
CTpaTeruu NCUCTBUM AJIS | CTpaTerud NEWCTBUU JJIA | CTpaTerMu  JEUCTBUM Ul | CTpaTeTMM  ACUCTBMM I | CTpaTerMu  JEUCTBUM A
MOCTPOEHHSL AIITOPUTMOB | MOCTPOEHHSI ~ AITOPUTMOB | MOCTPOEHHS AITOPUTMOB | MOCTPOEHUS AITOPUTMOB | MOCTPOEHUS aNropuTMOB
pellleHHs] IOCTaBJICHHBIX | PEIICHHs  IOCTABICHHBIX | PEICHHS MOCTABJICHHBIX | PEICHUS MOCTABJICHHBIX | PELICHHUS MTOCTaBJIEHHBIX
3aj1a4 3a1a4 3a1a4 3ajgad 3a1a4
3nate: 34 ocHOBBI fA3blka | He 3HaeT OCHOBBI s3blka | 3HAeT HAa HU3KOM YpOBHE | 3HA€T Ha CPEIHEM YPOBHE | 3HAET HAa BBICOKOM YPOBHE
MIPOrpaMMHPOBAHHS U | IpOrpaMMUPOBAHHUS U | OCHOBBI S3bIKAa | OCHOBBI SI3bIKA | OCHOBBI SI3BIKA
TEOPUIO ANTOPUTMOB TEOPHIO aNTOPUTMOB MIPOrpaMMHPOBAHUS M TEOPHUIO | MPOrPaMMHUPOBAHUS U TEOPUIO | IPOrPAMMUPOBAHUS U TEOPHIO
JITOPUTMOB AITOPUTMOB AJITOPUTMOB

YmMmers: V4 | He ymeer aHaiu3upoBaTh | YMEET Ha HU3KOM YpOBHE | YMeEET Ha CpeIHEM YpPOBHE | YMEET Ha BBICOKOM YpPOBHE
aHAJIN3UPOBATH MOJy4YEeHHBIE pe3yJbTAThl, | AaHAJTU3UPOBATH IMOJYYCHHBIC | aHAIM3UPOBATh IIOJIyUYEHHBIE | aHANM3UPOBATh MOJYYCHHBIC
MIOJTydeHHBIE PEe3YJIbTaThl, | BBIBIATH HEIOCTAaTKU | pe3yJIbTaThI, BBISIBIIAITH | Pe3yJIbTATHI, BBISIBIIAITh | pE3yJIBTATHL, BBISIBIISITH
BBISIBIISITD HEJIOCTaTKU | pelieHu HEJIOCTATKU PEIICHUI HEJIOCTaTKU peuIeHu i HEJIOCTaTKU pelIeHU I
peleHui
Bnanets: B4 HaBbikamu | He Bnageer HaBbikamu | Brageer Ha Hu3koMm ypoBHe | Branmeer Ha cpemHem ypoBHe | Biajeer Ha BBICOKOM ypOBHE
peanu3alyM  aNTOPHUTMOB | pealn3alil  aNTOPHUTMOB | HaBBIKAMH peanu3any | HaBBIKAMHU peanu3aiy | HaBBIKAMU peanu3am
COPTHPOBKH, TIONCKAa W | COPTHPOBKH, TOWCKA ¥ | alTOPHUTMOB COpPTHPOBKH, | aJTOPUTMOB COPTHPOBKH, | alTOPUTMOB COPTHPOBKH,
paboTBl CO CTPYKTypamH | pabOTBl CO CTPYKTypaMH | mOMcka ¥ paboTel  co | momcka W paboTel  co | moucka W paboOTBl €O
JAHHBIX JAHHBIX CTPYKTYpaMU JaHHBIX CTPYKTYpaMU JIaHHbIX CTPYKTYpaMU JaHHBIX

YK-2 3nate: 35 coBokynHocTh | He 3Haer coBOoKymHOCTh | 3HaeT Ha HHU3KOM YpOBHE | 3HAa€T Ha CpEIHEM YPOBHE | 3HAeT Ha BBICOKOM YPOBHE

B3aMMOCBsA3aHHBIX 3aJ1a4

B3aMMOCBA3aHHBIX 3aJa4

COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3aJa4

COBOKYITHOCTb
B3aWMMOCBsA3aHHBIX 3a/1a4

COBOKYIIHOCTb
B3aMMOCBA3aHHbIX 3aJa4
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Kogn
KOMIICTEHIIMHU

KOZ( 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3ynbTara 00y4eHus 1o 1-2 3 4 5

JVICIIUIIIHHE
VYMmere: V5 onpepensats | He  ymeer omnpenensats | YMeeT Ha HHM3KOM YPOBHE | YMEET Ha CpEOHEM YpPOBHE | YMEET Ha BBICOKOM YpPOBHE
Kpyr 3agad ®M  HUX | Kpyr  3agad W HX | ONPEAENATh KPYT 3aJad M UX | ONPEAETATh KPYT 3a4ad M HX | ONPENEIsITh KPYT 3aiad U uX
B3aUMOCBSI3b B | B3aHMOCBS3b B | B3aMMOCBS3b B JOCTIDKCHHWH | B3aHMMOCBSI3b B JOCTH)KCHHM | B3aMMOCBS3b B JIOCTIDKCHHHU
JOCTH)KEHUN JOCTHXEHUN MIOCTABIICHHOH LIENTH MOCTaBJIEHHOH LIemH TIOCTABIICHHOH LIENN
MOCTaBJICHHON LIETN MOCTaBJICHHON LIETN
Bunagers: B5 nHaBbsikom | He  Bnameer HaBbikoM | Brageer Ha Hu3koMm ypoBHe | Bnanmeer Ha cpenHem ypoBHe | Biageer Ha BBICOKOM ypoOBHE
pacrpeneneHus CBOMX | pacHpeneNeHus CBOUX | HAaBBIKOM pacmpeneneHus | HaBbIKOM pacIpeneneHus | HaBBIKOM pacIpeaeneHus

JEUCTBUI IO PELIECHUIO
IIOCTABJICHHBIX 3334

JEUCTBUI IO PEILICHUIO
TIOCTABJICHHBIX 3324

CBOMX JECUCTBUH IO PELLICHUIO
TIOCTABJICHHBIX 3334

CBOUX JCHCTBUI 10 PELICHUIO
IIOCTABJICHHBIX 3334

CBOMX JCHCTBUI 110 PELICHUIO
IIOCTABJICHHBIX 3aJa4

3Hath: 36 ontuManbHb | He 3Haer onTuManbHBIA | 3HAET Ha HHU3KOM YpOBHE | 3HaeT Ha CpeaHEM YpOBHE | 3HAeT Ha BBICOKOM YpOBHE
cnoco6 peueHus | cnocoo pelIeHus | ONTUMAaNIbHBIN CHoco0 | ONTHMaNbHBIH Croco0 | ONTUMaJbHBIN cnoco6
KOHKpETHOU 3a/a4y, | KOHKPETHOI 3a/layy, | peLICHMs] KOHKPETHOM 3ajaul, | PEIICHUS KOHKPETHOH 3a/layy, | pelIeHs] KOHKPETHOU 3a1auy,
HUCXOJS U3 JNEUCTBYIOIIMX | UCXOAA W3 JACHUCTBYIOIIMX | UCXOAS M3  JCUCTBYIOINUX | UCXONd U3  JCHCTBYIOUIMX | UCXOHS M3  JEHCTBYIOIIUX
IIPABOBBIX HOPM U | IPaBOBBIX HOPpM U | TIpaBOBBIX HOPpM U | IPaBOBBIX HOpM U | TIPaBOBBIX HOpM u
HMEIOIIUXCA PECYpPCOB M | UMEIOIIMXCA PECYpCOB M | UMEIOIIUXCA  PECYPCOB U | MMEIOHNIMXCS  PeCypcoB U | UMEIOIUXCS  PECYpPCOB U
OrpaHUYEHUHN OTrpaHUYEHUI OTrpaHUYEHUI OrpaHUyYEHUI OTrpaHHyEeHUI

VYmers: Y6 mnanupoBath | He yMeer mnmaHupoBaTh | YMEET Ha HH3KOM YPOBHE | YMEET Ha CpPEIHEM YpPOBHE | YMEET Ha BBICOKOM YPOBHE
COOCTBEHHYO COOCTBEHHYIO IUIAHUPOBaTh  COOCTBEHHYIO | IUIAHMPOBaTh  COOCTBEHHYIO | IUIAHMPOBaTh  COOCTBEHHYIO
JESITENbHOCTE HCXOAA W3 | IESATEIbHOCTb MCXOAS W3 | ACATEIbHOCTh  HUCXOIAS M3 | AEATENBHOCTb  HCXOAA U3 | AEATENBHOCTh  HMCXOJS W3
JEUCTBYIOIUX NPABOBBIX | ACHCTBYIOIUX MPaBOBBIX | JEHCTBYIOIIUX IPaBOBBIX | JEHCTBYIOIUX MPaBOBBIX | JEHCTBYIOIUX MIPAaBOBBIX

HOpM u UMCHOIIUXCA
PECYpCoOB M OrpaHUYEHUI

HOpM n UMCHOIIUXCA
PECYpCOB M OrpaHUYECHUI

HOPM M UMEIOIIIUXCS PECYPCOB
Y OTpaHUYEHUMN

HOPM U UMEIOIINUXCS PECYPCOB
1 OTpaHUYEHUN

HOPM U UMEIOIIUXCS PECYPCOB
Y OTpaHUYEHUN

Bmanets: B6 HaBbIkOM
MIPUMEHEHHUST WMEIOIINXCS

He Bnameer  HaBBIKOM
HpI/IMeHeHI/Iﬂ HNMCHOLIUXCS

Bunageer Ha HM3KOM YpOBHE
HaBBIKOM MIPUMEHEHHS

Bnaneer Ha cpenHeM ypoBHeE
HaBBIKOM MMPUMEHCHUA

Bnageer Ha BBICOKOM YpOBHE
HaBBIKOM NPUMEHEHUS

MIPABOBBIX HOPM U | TIpaBOBBIX HOPM 1 | IMEIOUTUXCSl MPABOBBIX HOPM | MMEIONIUXCS IPABOBBIX HOPM | MMEIOIIMXCSA IPABOBBIX HOPM
HMEIOIIUXCA PECypCcoOB M | UMEIOIIMXCS PECypcoB M | U HMEIOUIUXCA PECypcoB U | M HMEIOIIUXCA PECYpPCOB U | M HMMEIOIIMXCS PEecypcoB U
OrpaHUYEHUN JUIsL | OTpaHUYEHUI JUIsL | OTPAaHMYEHUM AJI YCIHEIIHOIO | OIPaHUYEHUHN NI YCHEIIHOTO | OTPaHMYEHUM Ul yCIEIIHOro
YCIIEIIHOTO  BBIMOJIHEHMS! | YCIIEHIIHOTO  BBHIMOJHEHHs | BBIIOJIHEHUS  MOCTABJICHHON | BBINOIHEHUS  IOCTaBJICHHOW | BBINOJHEHHS  MOCTABICHHOMN
MIOCTaBJICHHOU 3a1a4u MIOCTaBJICHHON 3a1a4u 3a1auu 3aJauu 3aja4u

3HaTh: 37 pemenue | He 3HAeT pemieHue | 3HaeT Ha HHU3KOM YpOBHE | 3HaeT Ha CpeJHEM YpOBHE | 3HAET Ha BBICOKOM YpPOBHE
KOHKPETHBIX 3a7a4 | KOHKPETHBIX 3ajau | pelleHue KOHKPETHBIX 3aJad | PelIeHHe KOHKPETHBIX 3a/Jad | pelleHHe KOHKPETHBIX 3ajay
IIPOEKTA IIPOEKTA IIPOEKTA IIPOEKTA MIPOEKTa
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Kon Kon 1 HaumenoBanue Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS
KOMITETEHIIMM | pe3ylbTaTa 00y4eHus 1o 1-2 3 4 5
JVICIIUIIIHHE

YMerTh: V7 | He ymeer opraHu3oBbIBaTh | YMEET Ha HU3KOM YpPOBHE | YMEET Ha CpEOHEM YpPOBHE | YMEET Ha BBICOKOM YpPOBHE
OpPraHU30BBIBATH ¢ peKTUBHOE OpTaHHW30BHIBATH OpTaHU30BHIBATH OpTaHH30BHIBATH
s pexTHBHOE B3aMMOJIeHiCTBHE ¢ | apdexruBHOE s pexTHBHOE 3¢ pexTHBHOE
B3aUMO/IeIiCTBHUE C | IpyrMMH HCIIONHHUTENSIMH | B3aMMOJCHCTBHE C APYTUMH | B3aUMOJCHCTBHE C APYTMMH | B3aUMOJCICTBHE C JPYTUMH
JIPYTUMH HCIIOTHUTEISIMU | JUIS PEIICHHS IMPOEKTHBIX | MCHOTHUTEISIMU AUl PEIICHUS | UCIIOTHUTEISIMU JUIS PELICHUS | UCTIONHHUTEISIMU JUIS PEIlCHUS
JUISL PElICHHs] MPOEKTHBIX | 3a1ad MIPOCKTHBIX 3a/1a4 MPOEKTHBIX 3a/1a4 MIPOEKTHBIX 3a/1a4
3a1au
Bnaners: B7 HaBbikamu | He Bnageer HaBblkamu | Bnaneer Ha Hu3koM ypoBHe | Brmaneer Ha cpenHeM ypoBHe | Biameer Ha BBICOKOM YpOBHE
CETEBOT0 aHaJMu3a, | CeTeBOTO aHaliu3a, | HaBBIKAMH CETEBOTO aHalW3a, | HaBbIKAMM CETEBOTO aHANM3a, | HABBIKAMHU CETEBOTO aHAIU3a,
KaJIeHIapHOTO KaJICHJapHOT0 KaJICHJapHOTO IIAHUPOBAHUS, | KaJCHIAPHOTO IUIAHUPOBAHMA, | KAJICHAAPHOTO IJIaHUPOBAHUS,
IUTAHUPOBAHMSA, KOHTPOJS | MJIAHUPOBAHMS, KOHTPOJS | KOHTPOJS XOJa pealn3alluil | KOHTPOJIL XOAa peaju3allid | KOHTPONd XoJa pealu3aluu
X0/la peajM3aliy IPOeKTa | XOJa peald3alluy IPOEKTa | MPOEKTa IIPOEKTA MPOEKTa

ITIKC-6 3nate: 38 pasnmuuseie | He  3Haer  pasnuunble | 3HaeT HAa HU3KOM YpOBHE | 3HaeT Ha CcpelHEM YpoBHE | 3HAeT Ha BBICOKOM YPOBHE
METOJIBI aHaIM3a | METOJBI aHalM3a | pa3MYHbIe METOIBl aHANIM3a | pa3NUYHbIe METOIbl AHAIM3a | Pa3IMYHBIE METOMABl aHAIN3a
nHpOpPMALUH mo | uHpOpMAUN mo | uHpOpMAIUU mo | uHpoOpMaHU mo | uHpOpMAIUU o
TEXHHYECKHM TIPOIeccaM | TEXHWYECKHMM IIpoleccaM | TEXHHYECKMM IIpoIeccaM M | TEXHWYECKMM TpoIeccaM U | TEeXHHYECKHM IIpoleccaMm |
n paboTe TEXHWYECKHX | M1 paboTe TeXHUYECKHX | pabote TEXHHYECKHX | padboTe TEXHHYECKHX | paboTe TEXHUYECKUX
YCTPOMCTB B | YCTpOMCTB B | ycTpoiicTB B He(dTerazoBoil | yCTpOHCTB B HE(TEra3oBOH | YCTPOWCTB B He(TerazoBoi
HedTerazoBoii oTpaciu HedTerazoBoi oTpaciu OTpaciu 0Tpaciu 0Tpaciu
YmMmers: V8 | He ymeer aHanu3upoBaTh | YMEET Ha HU3KOM YpPOBHE | YMEET Ha CpedHEM YpOBHE | YMEET Ha BBICOKOM YpPOBHE
aHAJIN3UPOBATH UH(OPMALHIO 10 | aHAIM3UPOBaTh HMHGOPMAIMIO | aHAIM3UPOBATh HH(OPMALMIO | AaHAIM3UPOBATH HWHPOPMAIHIO
nHpopmanuio MO | TEXHOJOTHYECKUM o TEXHOJIOTHYECKUM | TI0 TEXHOJIOTHYECKUM | TI0 TEXHOJIOTHYECKUM
TEXHOJIOTHYECKUM npoueccaM U paboTe | mpoueccam u pabore | mpoueccam u pabore | mpoueccam u pabote
mporeccaM M paboTe | TeXHHYECKUX YCTPOHCTB B | TEXHHYECKHX YCTPOMCTB B | TEXHMYECKHX YCTPOHCTB B | TEXHHYECKHX YCTPOWCTB B

TEXHUYECKUX YCTPOUCTB B
He(dTerazoBo oTpaciu

HedTera3oBoif orpaciu

HedTera3oBoi orpaciu

HedTerazoBoii orpaciu

HedTera3oBoif orpaciu

Bmaners: B8 mHaBnikamu
aHanmu3a WHGOPMAIMU IO
TEXHUYECKUM Ipolieccam
u paboTe TEXHUYECKUX
YCTPOMICTB

He Bnageer HaBbIKaMH
aHanmu3a WHOOPMAIMH IO
TEXHUYECKHUM Ipolieccam
u paboTe TEXHUYECKUX
YCTPOMICTB

Brnageer Ha HM3KOM YpOBHE

HaBBIKaMH aHaJIM3a
nHdopmannu o
TEXHHYECKUM TIIpolieccaMm |
pabote TEXHUYECKHX
YCTPOMCTB

Bnaneer Ha cpenHeM ypoBHE

HaBBIKAMHU aHanu3za
nHpopmanuu o
TEXHHYECKUM MpoLeccaM |
pabote TEXHUYECKUX
YCTpPOICTB

Bianeer Ha BBICOKOM YpOBHE

HaBBIKAMH aHanm3a
nHpopMannu o
TEXHUYECKUM IpoLeccaM |
pabote TEXHUICCKHUX
YCTPONCTB
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Kogn
KOMIICTEHIIMHU

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3ynbTata 00y4eHus 1Mo 1-2 3 4 5

JUICIUIIIHHE
3HaTh: 39 TexHUKY | He 3HaeT TeXHUKY | 3HaeT Ha HH3KOM YpOBHE | 3HaeT Ha CpeAHEeM YpoBHE | 3HaeT Ha BBICOKOM YPOBHE
MPOBEICHUS MIPOBECHUS TEXHUKY MPOBECHUS | TEXHHUKY MPOBEICHUSI | TEXHUKY MPOBEICHUS
HEOOXOIUMBIX HEOOXOIUMBIX HEOOXOIUMBIX HEOOXOTUMBIX HEOOXOIUMBIX
IKCIIEPUMEHTOB C | 9KCHEePUMEHTOB C | PKCIEPUMEHTOB C | 9KCHEePUMEHTOB C | PKCIEPUMEHTOB c
HCIOJIb30BaHHEM HCIIOIb30BaHHEM HCIIOIb30BaHHEM UCIIOJIb30BaHHEM HCTIOJIb30BaHUEM TPHUKIIATHBIX
MPUKITTHBIX MIPUKITAIHBIX MPUKIAAHBIX — [POTPAMMHBIX | MPUKIAIAHBIX  MPOrPAMMHBIX | MPOTPAMMHBIX IIPOIYKTOB
MIPOrPAMMHBIX MPOJYKTOB | MPOrPAMMHBIX IPOJIYKTOB | MPOIYKTOB MPOAYKTOB

Ymers: Y9 mnnaHupoBaTh
)44 IMpOBOJUTH
HE00XOIUMBIE
OKCIIEPUMEHTBHI,
00pabaThIBaTh c
MPUMEHEHUEM
MPUKITAIHBIX
MPOTrPaMMHBIX MPOYKTOB

He ymeer nmnanupoBaTh U
MIPOBOANUTH HEOOXOJUMBbIC
9KCIIEPUMEHTHI,
o0OpabarthiBaTh c
MIPUMEHEHUEM
TIPUKITATHBIX
MIPOTPaMMHBIX MIPOTYKTOB

YMeer Ha HHM3KOM YpPOBHE

TJIaHUPOBATH n TOPOBOJAUTH
HEe0OXOIUMBbIE

OKCIIEPUMEHTBHI,

o0OpabarthiBaTh c
MPUMEHEHUEM  MPUKIATHBIX

MIPOTPaMMHBIX MIPOTYKTOB

YMeeT Ha cpeaHEM YpPOBHE
IJIaHUpOBaTb HW  IPOBOAUTH
HEO0OXO0/IUMBIE IKCIIEPUMEHTHI,
00pabaThIBaTh c
MMPUMECHCHUEM TIPUKIIAJHBIX
HPOrPaMMHBIX IIPOTYKTOB

YMeeT Ha BBICOKOM YpPOBHE
IUIAaHWPOBAaTh W NPOBOJHTH
HEOOXOIUMBIEC SKCIIEPUMEHTBI,
00pabaThIBaTh c
NPUMEHEHUEM  MPUKJIATHBIX
MPOrPaMMHBIX IIPOIYKTOB

Briamers: B9 cnocobamu | He Bnageer cmocobamu | Brnageer Ha Hu3koM ypoBHe | Brnageer Ha cpenHem ypoBHe | BraneeT Ha BBICOKOM YpOBHE
OLICHKH CTEICHH | OLCHKH CTENEHH | COCOOAaMU OLECHKM CTENEHH | CIOCOO0AMM OLEHKH CTENEHH | COoCcO0aMH OLCHKH CTEeIeHH
JIOCTOBEPHOCTH JIOCTOBEPHOCTH JOCTOBEPHOCTH PE3yJbTaTOB, | JOCTOBEPHOCTH pE3YJIbTATOB, | TOCTOBEPHOCTH pE3yJIbTaTOB,
pe3yIbTaToB, pe3yIbTaToB, NOCTPOCHHEM  BBIBOJA  Ha | MOCTPOCHHEM  BHIBOJA  Ha | MOCTPOSHHWEM  BBIBOJA  HA
MOCTPOEHHEM BBIBOJIa HA | IMIOCTPOCHUEM BBIBOJA Ha | OCHOBE pe3yIbTaToOB | OCHOBE pe3yIbTaToOB | OCHOBE pe3yIbTaToB
OCHOBE pE3yIbTaToOB | OCHOBE Pe3yIbTaToB | MCCIEIOBAHHSA HCCIIeIOBaHU UCCIIEIOBaHUS

UCCIICIOBAHUS UCCIIEIOBAHUS

3uate: 310  ¢usuko- | He 3HaeT ¢usnko- | 3HaeT Ha HHU3KOM YypOBHE | 3HAaeT Ha CpeIHEeM YypoBHE | 3HAeT Ha BBHICOKOM YpPOBHE

MaTeMaTH4ecKuil amnmapar
JUISL pEeUIeHUs PacueTHO-
aHaJUTUYECKUX 3a]1a4

MaTeMaTH4ecKuil amnmapar
JUIsL pelleHus pacyueTHO-
aHaJUTUYECKUX 3a/1a4y

(hU3MKO-MaTEeMaTHUCCKU I
anmapar JUTSL pelieHus
pacyeTHO-aHATUTHYECKUX
337124

(M3UKO-MaTeEMaTUUECKHMA
anmnapar VTSt pereHus
pacueTHO-aHATUTHYCCKUX
3a1a4

(bu3MKO-MaTeMaTHICCKUN
armapar JUTSt pemenuns
pacyeTHO-aHATUTUYECKUX
3a71a4

YMeTh: V10
HCITOJb30BaTh ¢uzuko-
MaTeMaTHYeCKUil anmnapar
JUISL peLeHUs] pacueTHO-

AQHATTUTHYCCKIX 3amad,
BO3HUKAOIIUX B Xone
npodeccruoHaTLHOM
JCSITEIIBHOCTH

He ymeer wucmoms30Bath
(U3NKO-MaTeMaTUICCKUN
anmapatr g pelicHHS
PacYeTHO-aHATUTHYCCKUX
3a1a4, BO3HHKAOIIUX B
x0Jle TPOQeCCHOHATBHON
JESITeBHOCTH

YMeer Ha HU3KOM YpOBHE
HCIONb30BaTh ¢dusmKo-
MaTeMaTHYeCKHi anmapar aJs

pelreHus pacueTHoO-
AHATTUTHYCCKIX 3amad,
BO3HUKAOIIUX B Xone
npodeccuoHATEHOM
JeSITETIBHOCTH

YMeeT Ha cpeiaHEM YpOBHE
HCIIOJIb30BaTh ¢uzuko-
MaTeMAaTUYCCKUI anmapar s

peleHus pacdeTHo-
AHATUTHYCCKIX 3amad,
BO3HHUKAKOIIUX B xXonae
npodeccrnoHamTbHOM
JIESITeIbHOCTH

VMeer Ha BBICOKOM YpOBHE
HCIIOJIB30BAaTh (1)I/ISI/IKO'
MaTeMaTHICCKUI armapar it

peuIeHust pacdeTHo-
AHATTUTHYCCKUX 3amad,
BO3HHUKAIOIINX B Xone
npodeccHnoHaTLHOM
JICSITETIbHOCTH
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Kon Kon n HaumenoBanue Kpurepuu oneHHBaHUSs pe3yIbTaTOB 00YYCHHUS
KOMITETEHIIMM | pe3ylbTaTa 00y4eHus 1o 1-2 3 4 5
JICTIATUTAHE

Bnagets: B10 | He Bmageer cioco6HOCTEIO | Brameer na Hu3koM ypoBHe | Brmameer Ha cpemHem ypoBHe | Bmameer Ha BBEICOKOM ypOBHE
CcrocoOHOCTRIO HCTIOTB30BaTh (¢U3MKO- | CHOCOOHOCTBIO HCIIONB30BATh | CIOCOOHOCTBIO HCIIONB30BaTh | CIIOCOOHOCTHIO HCIIONB30BATH
HCTONB30BaTh  (DHM3HWKO- | MaTeMaTH4eCKUi ammapaT | (pU3HKO-MaTeMaTHIeCKHA ¢u3nKO-MaTeMaTHIECKUH (u3nKO-MaTeMaTHIEeCKUAN
MaTeMaTHYeCKUil ammapar | [UId pelieHHsl pacdeTHO- | ammapaT JUTS pemieHus | ammapat JUTS pemieHus | ammapat TUTS pemreHus
JUIL PEIICHWS pacueTHO- | aHAIUTHYECKUX 3am1ad, | pacueTHO-aHATUTHICCKUX pacueTHO-aHAIUTHIECKUX pacYeTHO-aHATNTHYECKUX
AHATTUTHYECKIX 3amad, | BOSHUKAOIINX B  XOJE€ | 337a4, BOSHHKAIONINX B XOJ€ | 3a7ad, BOSHHKAIOIIMX B XOIE | 3a1ad, BO3HUKAIOIINX B XOIE
BO3HUKAIOIIUX B  XOJ¢ | nMpo)eCCHOHATBHOMN poheCCHOHATBHOMN npodheCCUOHATBHOM npoQeCCUOHATBHOM
npoeCCHOHATIBHOMI JeSITeIbHOCTH JESITeIbHOCTH JIeATEbHOCTH JIeSITENIbHOCTH
JIESITEIbHOCTH

[MKC-7 3nate: 311 ocHoBHble | He 3HaeT OCHOBHBIE | 3HaeT Ha HHU3KOM YypoBHE | 3HaeT Ha CpelHeM YpOoBHe | 3HAET Ha BBICOKOM YPOBHE
HampaBJICHWsT  HAy4YHBIX | HalpaBJICHUS HAyYHBIX | OCHOBHBIE HaIpaBJICHUs | OCHOBHBIE HaIlpaBJICHUS | OCHOBHBIE HaIpaBJICHUS
HccIeOBaHUMN B | UccleqoBaHUM B | HAYYHbIX MCCJIEIOBAaHMM B | HAyYHBIX MCCIEIOBAaHMM B | HAYYHBIX MCCIIEIOBAaHMM B

HedTerazoBoi oTpaciu

HedTerazoBoi oTpaciu

HedTerazoBoi oTpaciu

HedTera3zoBoii oTpaciu

He)TerazoBoi orpaciu

VYMeTs: Vi1
aHATU3UPOBATH OCHOBHBIC
HaTpaBJICHUSA HAyJIHBIX
HUCCIIEI0BAHUN B
He(Tera3oBoi oTpaciu

He ymeer anammsmpoBath
OCHOBHBIE  HAaIPaBIICHUS
Hay4HBIX HCCIICIOBAaHUH B
HedTerazoBoi oTpaciu

YMeeT Ha HH3KOM YpPOBHE

aHATU3UPOBATH OCHOBHBIE
HaTIpaBJICHUS HAYYHBIX
HUCCIIEI0BaHUN B

HedTerazoBoi oTpaciu

YMeer Ha CpemHEM YpPOBHE

aHAITN3UPOBATh OCHOBHBIE
HaIpaBJICHUSI HAYYHBIX
HCCIIEJOBAHUN B

HedTera3zoBoii oTpaciu

VMeer Ha BBICOKOM YpOBHE

aHATM3UPOBATh OCHOBHBIE
HATIpaBJICHUSA HAYYHBIX
HUCCIEI0BaHUI B

HedTerazoBoi orpaciu

Bnagers: B11l HaBbikOM
aHaJIn3a HaTIpaBJICHUS
Hay4YHBIX HUCCJIEIOBAaHUN B
HedTera3zoBoi oTpaciu

He Biameer  HaBBIKOM
aHaIM3a HaIpaBJICHUS
Hay4YHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B
HedTera3oBoif orpaciu

Bna;[eeT Ha HH3KOM YPOBHC

HaBBIKOM aHaan3a
HaHpaBHeHHH Hay‘IHI)IX
HCCJIEIOBAHUN B

HedTera3oBoil orpaciu

Brnaneer Ha cpenHeM ypoBHE

HaBBIKOM aHaan3a
HaHpaBHeHI/I}I Hay‘IHI)IX
HCCJIEIOBAHUH B

HedrerazoBoii orpaciu

Bnaz[eeT Ha BBICOKOM YPOBHC

HaBBIKOM aHan3a
HaHpaBHeHI/IH Haqumx
HCCJIEIOBAHUI B

HedTera3oBoil oTpaciu

3uath: 312 obOocHoBaHue | He 3Haer o0ocHoBanue | 3HaeT Ha HHU3KOM YpoBHE | 3HaeT Ha CpeJHeM YypoBHe | 3HAaeT Ha BBHICOKOM YpPOBHE
aKTyaJlbHOCTH ¥  LEJIH | aKTyaJbHOCTH W  [ejHu | 00OCHOBaHUE aKTYyaJIbHOCTH M | 0OOCHOBaHHME aKTyalbHOCTH U | 0OOCHOBAaHHE aKTyalbHOCTH W
COOCTBEHHBIX COOCTBEHHBIX Lean COOCTBEHHBIX | IIETH COOCTBEHHBIX | LIEIU COOCTBEHHBIX
HUCCIIEIOBAHUN Cc | BcclieIoBaHUM C | uccieqoBaHUM Cc | UcclieqoBaHUM C | ucciieqoBaHUM c
MTOCTIE Y FOLITUM HX | MOCIEAYIOIIUM UX | MOCIETYHOIIUM UX | MOCIEIYOIUM UX | MOCTEIYOIUM ux
MIPEICTaBICHUEM Ha | TpeCTaBICHUEM Ha | MpencTaBlICHUEM Ha | TpeACTaBICHUEM Ha | mpencTaBlIcHHEM Ha
KOH(EePEHIIUIX " | KoH(pepeHIusIX U | KOH(DEepeHIUIX U ceMUHapax KOH(EpEeHIIUAX U CEMUHApAX KOH(pEPEHIUAX U CEMHHApax
CEeMHUHAapax CEeMHHApax
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Kogn
KOMIICTEHIIMHU

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3ynbTata 00y4eHus 1Mo 1-2 3 4 5

JICTIATUTAHE
YMerTh: Y12 nate | He yMeeT JaTh | YMEET Ha HU3KOM YpPOBHE | YMEET Ha CpeOHEM YpPOBHE | YMEET Ha BBICOKOM YpPOBHE
o0ocHOBaHUE 000CHOBaHME aTh 000CHOBaHHE | HATh 000CHOBaHHE | HaTh 000CHOBaHME
aKTyaTbHOCTH ¥  LENH | aKTyaJlbHOCTH ¥  LeNH | aKTyalbHOCTH " LEeNH | aKTyaTbHOCTH " HEeNN | aKTyaJIbHOCTH u enu
COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX MCCIIENOBAHNN C | COOCTBEHHBIX MCCIIENOBAHNN C | COOCTBEHHBIX MCCIIEIOBAHUI C
HCCIIeTOBaHUN C | mcclemoBaHUN C | TIOCIIEAYIOMIHNM UX | MOCTIeXYIOIINM UX | TOCTIECIYIOIUM ux
TTOCTIC Y FOLITIM WX | TIOCIEIYIOIINM UX | MpeIcTaBICHUEM Ha | TpeACTaBICHUEM Ha | TpencTaBlIcHUEM Ha
MIPEICTABIICHUEM Ha | Tpe/CTaBIICHUEM Ha | KOH(EPEHIMSIX U CEMHUHApax KOH(EPCHIUAX U CeMUHApaX KOH(EpEeHIIUAX U CeMUHapax
KOH(epeHIHAX U | KoH(pepeHIHsIxX u
ceMHHapax ceMUHapax
Bnaners: B12 naBbikamu | He Bnageer HaBbikamu | Brnageer Ha Hu3koMm ypoBHe | Brianmeer Ha cpenHem ypoBHe | Biageer Ha BBHICOKOM ypOBHE
KPUTHYECKOTO KPUTHYECKOTO HABBIKAMU KPUTHYECKOTO | HaBBIKAMHU KPUTHYECCKOTO | HaBBIKAMH KPUTHICCKOTO
OLICHUBAHUA HaHpaBJ’IeHI/Iﬁ OLICHUBAaHUs HaHpaBJ’IeHI/Iﬁ OLICHUBAaHUs HaHpaBJ’IeHI/Iﬁ OLICHUBAHUA HaHpaBHeHHﬁ OLICHUBAaHUs HaHpaBJ’IeHHﬁ
HAYYHBIX HCCIICAOBAHUIA B | HAyYHBIX HCCICIOBAHMHA B | HAYYHBIX HCCICNOBAHWN B | HAYUYHBIX HCCICAOBAHMA B | HAYYHBIX HCCICOOBAHWH B

HedTerazoBoi oTpaciu

HedTerazoBoi oTpaciu

HedTerazoBoi oTpaciu

HedTera3zoBoii oTpaciu

HeTerazoBoi orpaciu
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