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1. Ilesn u 3a0a4M OCBOCHUS JUCHHIJIMHBI

[enp AMCHMIUTUHBI 3aKIIOYAeTCS B OBJAJCHUN (yHIAMEHTAIBLHBIMH 3HAHUSMHU B 00JacTu
HEHPOHHBIX CeTel U MX UCIOJIb30BaHUU MPU PEIICHUN HAYYHbIX U MPUKJIAIHBIX 3a]a4.

3aia4yu TUCHUIUIUHBL:

— wu3yuyeHue 0a30BBIX TEOPETHUYECKHX OCHOB METOJOJOTUU HEHPOHHBIX CeTel,
MaTeMaTHUYECKUX MOJIENIeH U METOIOB, JISKAIUX B OCHOBE HEHPOHHBIX CETEH;

— ¢opMupOBaHUE YMEHHI BHIOOpA apXUTEKTYpPhl HEHPOHHOM ceTU ¢ y4ETOM 0COOEHHOCTH
pelaeMbIX 3a1a4;

— ¢opMupoBaHHE yYMEHUN peaJn30BaTh HEMPOHHYIO CEThb C HMCIOJIb30BAaHHUEM I1aKETOB
porpamw,

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

— ¢opMupoBaHHE YMEHHIl aHaln3a Pe3ylbTaTOB pabOThl HEMPOCETH U KOPPEKTHUPOBKHU

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 TIOHATUH JUCKPETHOM MaTeMaTUKH, MPHUKIATHOW anreOpsl,
BBIYHUCIIUTEIILHON MAaTEMaTUKH;

— 3HaAHHWE OCHOB f3bIKa MporpammupoBanue Python, ymenue paspabaThiBaTh alropuTMbI
pEIIeHUS 3a/1a4 ¥ 3alMChIBATh WX Ha S3BIKE MPOTPAMMUPOBAHNS,

— BJIAJICHUE HaBBIKAMHU HCIIOJIb30BAHMS KOMIIBIOTEPHBIX TEXHOJOTUA M  CPEICTB
00paboTku nHGOpMaInu.

ConepxaHve IUCHUIUIMHBI CIY>KUT OCHOBOM It ocBOeHMsI aucuMiuiuH «lIpuknaansie

3a/la4M aHaJin3a JaHHBIX», IJI TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeﬂOBaTCHBCKOﬁ pa6OTBI.

3. Pe3yabTarhl 00y4eHHs MO TUCIUTLIMHE

[Ipouecc n3yueHus: AUCUMILTUHBI HAIIPaBJieH HAa OPMUPOBAHUE CIEAYIOIIUX KOMITETEHIUI:

Taomuma 3.1
Kox n HanmeHoBaHue Kox 1 HanmeHOBaHNE WHANKATOpa Kox n HanmeHOBaHME pe3ynbTaTa 00ydIeHUs
KOMIETEHI[UU noctkeHuns komnerenuu (MJ1K) 110 JUCIUTIINHE
VK-1. Cnocoben VK-1.1. Asaimsupyet npobiemMHyto | 3HaTh: 310CHOBBI pa3pabOTKH AITOPUTMOB U
OCYILECTBIISAITh KPUTHYECKUIN | CHTyaluIo (3a/1aqy) U BBIACTIIET ee UX pealn3anun
aHaM3 MPOOIEeMHBIX 0a30BbIE COCTABISIONINE YMmets: Y 1aHaau3upoBaTh NpoOIEMHYIO
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CUTyalluil Ha OCHOBE
CHUCTEMHOI0 OAX0/1a,
BBIPA0ATHIBATH CTPATETHIO
NEUCTBUMN

CUTYyaluto (3aaaqy) U BBIACIIATH €€ 0a3oBEIC
COCTaBJIAIOIIUC

VK-1.2. PaccMaTpuBaet pa3iudHble
BapUaHTHI PEIICHUS TPOOIEMHOM
CUTYyaIuy (3a1a4n), pa3padaTeiBaeT
ITOPUTMBI MX peaTH3aIiN

Bnagers: B1 HaBbikaMu IpUMEHEHUS
ANTOPUTMOB MAIlIMHHOTO OOYYCHHUS IS
pemeHus MpoOJIEeMHOM CUTYAITNH (3a1a4H)

VYK-1.3. Onpenensier 1 OIICHUBAET
MPaKTHYECKUE MOCIEACTBHS
BO3MOJXKHBIX PEIICHHUI 331291

3nath: 32 mpakTHYecKoe peleHne 3aaad

YMmets: V2 onpenenars U OLIEHUBATh
MPaKTUIECKHUE TOCIEACTBHS BO3MOKHBIX
pelieHni 3ajaun

Brnanmers: B2 HaBBIKaMH OTIpeieieHUS U
OIICHUBAHMSI MPAKTUUECKUX MOCIEACTBHI
BO3MOXHBIX PEIICHUN 337124

VK-1.4. OcymectBisier
crcTeMaTH3aluio nHopmManum
Pa3IMYHBIX TUIOB JUIS aHAJIH3a
MPOOJIEMHBIX CUTyallui

3HaTh: 33 aNropuTMBI MallIMHHOTO 00y4YeHUs
JUISl aHAJI3a U TPYIITUPOBKY MH(POPMAIMH U3
Pa3NUYHBIX HICTOUHUKOB

Ymeth: Y3 aHanu3upoBaTh HHGOPMALIUIO U3
Ppa3JIMIHbIX UICTOYHUKOB B COOTBETCTBHUHU C
TpeGOBaHI/ISIMI/I 1 yCJIOBUAMM 3a1a4n

VK-1.5. BeipabaTbIiBaeT CTpaTeruio
JIEACTBUH [JIs1 HOCTPOEHUS
ANTOPUTMOB PEIICHHS TOCTABICHHBIX
3a1a4

Bnanets: B3 HaBeikaMu aHanmza
HHPOPMALINH, TTOTYICHHON U3 Pa3INIHBIX
HUCTOYHHUKOB Ha OCHOBE aJITOPUTMOB
MAaIIMHHOTO O0YYCHHUS

VYK-1.6. [Iporpammupyet
pa3paboTaHHBIC ATOPHTMBI H
KPUTHYCCKH aHATTH3UPYET
HOJTy4YEHHBIE PE3YJIbTATHI

3Hatb: 34 OCHOBBHI S13bIKa IPOTPAMMUPOBAHUS
Y TEOPHIO aJITOPUTMOB

YMmers: Y4 aHanu3upoBaTh NOJTYUEHHbBIE
PE3yNIbTATH, BEUIBISTh HEJOCTATKH PELIICHUH

Bnaners: B4 HaBpikamu peanuszanuu
ANTOPUTMOB COPTHPOBKH, TTOUCKA 1 PaOOTHI
CO CTPYKTYPaMH JaHHBIX

YK-2. CnocobeH ynpasisiTh
MPOEKTOM Ha BCEX ATalax ero
JKM3HEHHOTO [IUKJIa

VYK-2.1. ®opmynupyer B paMKax
IIOCTABJIEHHOM LIEJIH IIPOEKTa
COBOKYITHOCTb B3aHMOCBSI3aHHBIX
3a7a4, 00ECIIEUNBAIOIINX €€
noctkenue. Onpenenser
O’KHJJaeMBbI€ PE3YJIbTaThl PEHICHHS
BBIJICJICHHBIX 33/1a4

3Hath: 35 TUIOBBIC 33a]]a4l MAIIHHOTO
00yueHus

Ymers: Y5 dopmynupoBaTh 3a1a4n
MAallIuHHOI'O O6y‘-IeHI/I$I B COOTBETCTBHUU C
IIOCTABJICHHOM LIEJIbIO

Bnaners: B5 HaBbikamu opmanuzanuu u
MTOCTAHOBKH 33714 MALTHHHOTO 00yUeHHs

VYK-2.2. IlpoexTupyeT peueHue
KOHKPETHOH 3aJjauyl IPOEeKTa,
BEIOMpAast ONTUMAIIBHEIH CITOco0 ee
penIeHust, UCX0/s U3 JEHCTBYIOIINX
MPABOBBIX HOPM M HMEIOLIUXCS
pecypcoB 1 OrpaHUYeHUN

3HaTh: 36 KIIacCCHYECKHE alTOPUTMBI
MAalIMHHOTO 00YYEHHUS U CHOCOOBI HX
peanusanin

YMetb: Y6 BBIOHpATh ONTUMANEHBIC
ITOPUTMBI MAllIMHHOTO 00yYeHUS, UCXOS
13 NMEIOIINXCS PECYPCOB 1 OTpaHUYEHUH

Bnagers: B6 HaBbIkaMu onpeaeneHus
ONTHUMAJIbHBIX AJITOPUTMOB MAalTUHHOTO
00y4YeHHS

VYK-2.3. Pemaer KOHKpETHbIE 3aa4U
MPOEKTa 3asBJIEHHOTO Ka4eCcTBa U 3a
YCTaHOBJIEHHOE BpPEMsI

3Hatb: 37 pelieHrne KOHKPETHBIX 3a/1a4
MIPOEKTa

Ywmerth: V7 pemaer KOHKpETHbIE 3a/1a4u
MPOEKTa 3asABJICHHOTO Ka4eCTBa U 3a
YCTaHOBJIEHHOE BPEMsI

Bnaners: B7 HaBbikaMu perieHus
KOHKPETHBIX 3aJ1a4 32 YCTAHOBJIEHHOE BpeMsI

TIKC-10. Cnoco6HOCTB
IMPOBOAUTH ITPUKIIAHBIC
Hay4HBIC HCCIICIOBAHHS 110
npobiiemaM HedTerazoBoi
OTpacjy B COOTBETCTBHH C
BbIOpaHHOM cepoii
npoQeCCUOHATBHOM
JEATEeIbHOCTH

I[MKC-10.1. Aranusupyer
MHPOPMAIIHIO MO TEXHOJIOTHIECKUM
mporieccaM u padoTe TEXHUIECKHX
YCTPOWCTB B HE()TETa30BOM OTPaCiIn

3HaTh: 38 aXrOpUTMBI MAIIMHHOTO O0yYEeHHUS,
cepbl IPUMEHEHHsI TEXHOJIOTHIA

YMmeTh: Y8 MpUMEHSTh aNrOpUTMBI
MAaIIMHHOTO 00y4YeHus JUIsl aHAJIM3a JaHHBIX

Bnaners: B8 HaBbikaMu 00pabOTKH JaHHBIX C
HCIOJIb30BaHUEM IITOPUTMOB MALIUHHOTO
00yueHUs

IMKC-10.2. IInanupyeT u NpOBOJUT
HEOOXOIUMBIC IKCIICPUMECHTEI,
00pabaThIBacT, B TOM YHUCIC C

3Hath: 39 TeXHUKY IKCHEPUMEHTA C
UCTIONb30BaHUEM AITOPUTMOB MAIIMHHOIO
00yueHUs
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UCIIOJIb30BAaHUEM MPUKIIATHBIX
HPOTrPaMMHBIX POIYKTOB,
MHTEPIPETUPYET PE3yIbTATHI U
JIETIaeT COOTBETCTBYIOIIHE BHIBOIBI

Yumetb: Y9 00pabarsiBaTh pe3yabTaThl
UCCJIEJIOBaHMS C UCTIONIb30BAaHHEM
ITOPUTMOB MAIIMHHOTO 00YYeHHUS

Bmanets: B9 crtocobamu orieHKH CTENEHN
JIOCTOBEPHOCTH PE3yJIbTaTOB, HOCTPOCHUEM
BBIBOJIa HA OCHOBE Pe3yIbTaTOB
HCCIIETOBAHMS

ITKC-10.3. Ucmonmp3yeT GU3UKO-
MaTeMaTHYeCKHUil anmnapar s
pEILICHUS PACUeTHO-aHATUTHICCKHX
3a1a4, BOSHUKAIOLINX B X0JI€
npodeccroHaNBHO IeaTeIbHOCTH

3uate: 310 pu3uKo-MaTeMaTHICCKUI
anmapar JUisl peIIeHUs pacueTHO-
AQHAUTUTHYCCKUX 33124

YwMets: Y10 ucnons3oBats GU3NKO-
MaTeMaTHUYEeCKUil anmapaT Ui pelieHus
pacueTHO-aHAINTHUYECKUX 3a7a4

Brnagers: B10 criocoGHOCTBIO UCIIONB30BAThH
(bU3MKO-MaTEeMaTUUCCKUH anmapart Juist
pelIeHHs pacueTHO-aHATUTUYECKUX 3a/1a4,
BO3HHUKAIOIIUX B X0/1¢ MPOPECCUOHATBHOM
eI TEILHOCTH

IIKC-11. T'otoBHOCTH
y4acTBOBAaTh B paboTe
Hay4YHBIX KOH(PEPEHIUH 1
CEMUHAPOB B COOTBETCTBHUH C
BEIOpaHHOU cepoit
npodeccrnoHaNbHOM
JIeSITeIIbHOCTH

M[IKC-11.1. Aranuzupyer
HAaIpaBJICHUS] HAYIHBIX
HCCIIeIOBaHUN B He(pTera3oBoit
0Tpaciu

3Hatb: 311 OCHOBHBIE HAIIPABJIEHUSI HAYYHBIX
nccae0BaHuH B HepTerazoBoil oTpaciu

Ymers: V11 aHanuzupoBaTh OCHOBHBIE
HAaIpaBJIeHUs] HAYYHBIX UCCIICIOBAaHHUH B
HedTera3zoBoii oTpaciu

Bnagers: B11 HaBbIKOM aHaNIM3UPOBATh
OCHOBHBIC HATIPABJICHUS HAYTHBIX
HCCIIeIOBaHUN B He(DTEra30Boi oTpacin

ITIKC-11.2. O6ocHOBEIBaeT
AKTYaJIbHOCTb U LEJIN CO6CTBeHHbIX
HCCJIEIOBAaHUM € OCIEAYIOLUIUM UX
Npe/ICTaBICHUEM Ha KOH(pEPEHIUIX
U ceMHHapax

3uate: 312 000CHOBaHUE aKTYABHOCTH U
1ieJIM COOCTBEHHBIX UCCIEIOBAHUH ¢
HOCJIEAYIOUIUM HX NIPEACTaBICHUEM Ha
KOH()epeHIUsIX ¥ CeMUHapax

VYmets: V12 nate o00cHOBaHUE
AKTYaJIbHOCTHU U LEJIN COOCTBEHHBIX
HCCIIEI0OBAaHUM € MOCIEAYIOUM UX
MPE/ICTaBICHUEM Ha KOH(EPEHIUIX U
ceMHHapax

Bnagers: B12 HaBbIkaMu KpUTHYECKOTO
OIICHUBAHUS HAIIPABJICHUI HAyIHBIX
HCCIICIOBaHUN B HE(PTEra30BOM oTpacin

[KC-11.3 IIpencrasnsier
pe3yIbTaThl COOCTBEHHBIX
HCCIIEIOBAaHUMA B BHJIE
KOMIIBIOTEPHOU IIPE3EHTALUU

3Hatb: 313 METObI IpeICTaBACHUS
Pe3yIBTATOB UCCIEIOBAHIN

YmMmets: Y13 cocTaBisTh HAy4HO-
000CHOBaHHBIE JIOKJIA B! 110 ITpoleMaM B
HedrerazoBoii orpaciu

Bnagers: B13 meTonamu npeacTaBieHus
PEe3yJIbTaTOB COOCTBEHHBIX HCCIIEIOBAHUN B
BHJIE KOMIBIOTEPHOM Mpe3eHTaII

4., O0beM IUCHUILINHBI

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

Taomuma 4.1.
AyIUTOpHBIC 3aHATH/KOHTaKTHas paboTa,
dopma
dopma Kypc/ yac. CamocTrosTenpHas N
TIPOMEXYTOUHOH
00y4eHus ceMecTp IIpaktnueckne | JlabopaTopHbie pabota, Jac.
Jlexuuun aTTecTalun
3aHATHA 3aHATHA
OYHasI 4/7 18 34 - 56 3auéT
3a09Has 4/7 6 6 - 96 3auéT




5. CTpyKTypa u coaep:KaHue THUCHUILINHBI
5.1. CtpykTypa IUCUUIUIMHBI/ MOIYIIS.

oyHasi popma o0yuenusi (ODO)

7 cemecTp
Tabnuma 5.1.1
CrpyKTypa JUCHUILIMHBI/MOLYJIS AyIUTOpHEIE
No TPYKTYpa JIHCHL Yy 3aHATHS, Yac. CPC, | Bcero, Kon MJTK O1icHOUHbBIC
n/n | Howmep Haumenosanue 1| mp. | s, qac. 4ac. cpeacTBa
paszena pazaena
Benenue B TeMaTuky KostoxBuym
1 1 HCKYCCTBEHHBIX 1 2 - 3 6 Nel
HEHUPOHHBIX CeTel
ITakets! nporpamm Komnoxsuym
2 2 IUTS pabOTHI C 1 2 - 3 6 Nel
HEWPOHHBIMH CETSIMU
3 3 OO0ydeHue HEHPOHHOM 1 2 ) 4 7 Komnoxsuym
cetn. Habopsl maHHBIX Nel
ITonnocBs3Has Komnoxsuym
HEHUpOHHAs CETh Nel
4 4 TPSIMOTO 2 2 - 4 8
YK-1.1
pacnpocTpaHeHus 1o
(FNN) YK-1.
YK-1.3
ITocTpoenue Komnoksuym
APXUTEKTYPHI YK-1.4 No2
> > HI;ﬁ onﬂgf? cemmee | 4 i 4 9 YK-1.5 )
P YK-1.6
o0OyueHue VK21
6 6 Pa6ora ¢ TensorFlow 2 4 ) 4 10 VK-2. Komnoksuym
u Kaggle Ne2
YK-2.3
AHanu3 xayecTBa Komnoxsuym
7 7 6 i i 1| 2 - 4 7 HKC-10.1 Ne2
00y4eHHs HeHPOHHOU KC-10 2 °
e TKC-10.3
IIpumenenue Komnoxsuym
N . IIKC-11.1 N2
8 8 HEHPOHHBIX ceTeit s | 5 ) 5 9 [KC-11.2 °
penIeHus 3a1a4un MKC-11.3
perpeccun
9 9 CB?pTO‘IHBIe 2 4 ) 5 11 Komnoxsuym
HEHpPOHHBIE CeTH Ne3
IIpenBaputensHO Komnoksuym
10 10 00y4eHHbIe 1 4 - 5 10 Ne3
HEWPOHHBIE CETU
Heiiponnsie cetu ains Konnoxuym
11 11 3ama4 00paboTKH 3 2 - 7 12 Ne3
€CTECTBEHHOTO SI3BIKa
12 12 PelfyppeHTHme 1 4 ) 8 13 Komnoxsuym
HEHpPOHHBIE CETH Ne3
13 | 3auér - - - - - Borlr.pocm A
3a4éra
Hroro: | 18 | 34 - 56 108
3a0uHasi popma odyuenus (3P0)
Tabnuma 5.1.2
CrpyKTypa qIUCHHUIUINHBL/MOIY IS Ayautoprsie
No pykTypa uch y 3aHATHS, Yac. CPC, | Bcero, Kox HJIK OrnieHouHbIC
n/n | Homep HaumenoBanue | Tp. | JIa. yac. yac. cpencTsa
pasgena pasgena
1 1 BBenenue B remartuky | 1 1 - 6 8 YK-1.1 Bompocsl  k
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UCKYCCTBEHHBIX YK-1.2 3auery.
HEHPOHHBIX ceTel YK-1.3
ITakeTs! mporpamMm VK-1.4 Bonpocst
2 2 JUTSL pabOTHI C 6 8 VK-1.5 3agery.
HEHPOHHBIMHU CETIMHU VK-1.6
3 3 OGy4ecHrEe HEHPOHHOM 6 8 VK-2.1 Bonpocs
cetn. HaGophI TaHHBIX VK-2.2 3a4eTy.
[MonHOCBA3HAS YK-2.3 Bomnpock!
HelfpoHHas ceTh IIKC-10.1 3auery.
4 4 TIPSAMOTO 6 8 IIKC-10.2
pachpocTpaHeHus IIKC-10.3
(FNN) [IKC-11.1
[MocTpoenne IIKC-11.2 Bomnpock!
5 5 APXHUTEKTYpbI 8 10 1IKC-11.3 3a4ery.
HEWPOHHOM CEeTH U ee
o0yucHHe
6 6 Pa6ota ¢ TensorFlow 8 10 Bomnpocsr
u Kaggle 3a4ery.
AHanu3 KayecTBa Bomnpocsr
7 7 o0y4ueHHs HEHPOHHOM 9 9 3agery.
CeTH
IIpumenenue Bomnpocsr
8 8 HEHUPOHHBIX CETeU I 9 9 3auerTy.
peLICHHUS 3a1a41
perpeccuu
9 9 CBf:pTquLIe 9 9 Bomnpocsr
HEeHpOHHBIE CETH 3a4eTy.
IIpenBapurenabHO Bomnpocsr
10 10 00y4eHHbIe 9 9 3a4ery.
HEWPOHHBIE CETU
Heiliponnslie cetu 1uist Bonpocsl
11 11 3aJa4 00paboTKH 8 8 3a4ery.
€CTECTBEHHOTO SI3bIKa
12 12 PelfyppeHTHLIe 12 12 Bonpocsl
HEWpOHHBIE CETH 3a4eTy.
13 | Bauér - - Borpocet
3ayery.
HUroro: 96 108
04HO-3a04Has (popma o0yuenus (O3PO)
He peanmmsyercs.
5.2. Coneprxanue TUCIHATIINHBL.
5.2.1. ConeprkaHue pa3aesioB TUCIUTUTHHBI (IMTAKTHICCKUE STUHUIIBI).
Pa3,Z[CJ'I 1. «BBC,Z[CHI/IC B TCMATUKY HCKYCCTBCHHBIX HCprOHHBIX ceTeii. XpOHO.HOF MYCCKUC

JTalbl Pa3sBUTHsS HEHMPOHHBIX ceTed. Mojenb HCKyccTBeHHOro HelipoHa Mak-Kamioka n Ilurca,
[Tepcentpon Po3zen6narra. OpHOCIOWHBIE W MHOTOCIOWHBIE HEWpoHHBIE ceTH. CeTH MpsSMOro
pacnpocTpaHeHUss U ceTH ¢ oOpaTHbIMHU CBs3sIMH. [loHsTHE «TIyOOKHME HEWpOHHBIE CETH» U HUX
npeumyiiecta. Kinaccugukanus HEHpOHHBIX CeTel B pa3pes3e paclpoCTpaHEHHs CUTHAA U INTyOUHBI
HEUpOHHOHN ceTu. 3adaud, peuraeMble TIYyOOKMMH HEHpOHHBIMU ceTsMH. (DYHKIMM aKTHUBALUU.
Oo6opynoBanue, npumensieMoe Juisi HeiipouHbix cetell. CUDA — nporpammusiii untepdeiic nis GPU

ot kommaunu NVIDIA.

Paznen 2. «I[laketsl mporpamm aist paboThl C HEWPOHHBIMH ceTsiMu». (O030p MakeToB
nporpamM. Ilakers! mis pabotsl ¢ manHbiMH. [lakerst NUMPY u Pandas. ITakeTsl i MaIlimHHOTO
obyuenus. IuctpubyruB Anaconda, makerst JupyterLab, Jupyter Notebook. bubnmoreku Python mis
MOJIeNMpOBaHKs ¥ o0ydeHus HeiiponHoit cerw. Ilakersr TensorFlow, Theano, Keras. Pabora ¢

cepsucom Google Colaboratory.




Pazgen 3. «O0y4yenue HeliponHoii cetu. HaGopel ganHbix». OOyueHue ¢ yuuresnem, o0ydeHne
0e3 yuurens, 0Oy4eHHE C MOJKpEIICHHEM. AJITOPUTM OOpPAaTHOTO pacHpOCTpaHEHUs! OMIMOKH. THIIbI
3a71a4, 3((GEKTUBHO pelIaeMbIX € MOMOILBIO ITyOOKHX HEMpOHHBIX ceTell (3a7auu paclio3HaBaHUs,
3a7a4n Kiaccu(uKaimu, 3a1aul perpeccuu, 3a1auu kiacrepusanuu). Habops! JaHHBIX Uit 00ydeHust
HEeWpOHHON ceTH. TpeHHMpOBOYHBIE, TECTOBbIE M IPOBEPOYHBIE JaHHbIE. BO3MOXKHOCTH MakeToB IO
pabore ¢ Habopamu naHHbIX. [lonsThe smoxu oOyuenus. [lonck HaGOPOB JAHHBIX M3 PA3IUYHBIX
ucrounukos (Githab u apyrux).

Pa3nen 4. «[lonHocBsi3Hass HelpoHHas ceThb npsimoro pactpoctpaneHus (FNN)». Anamus
HaOopa [aHHBIX C TOYKM 3pEHMs JalbHEHIIEro IOCTPOEHUs HeHpoHHOH ceru. KommuecTBo
CKPBITBIX CJO€B M KOJMYECTBO HEHpOHOB. ba3oBble 00BEKTHl M MapamMeTpbl OOBEKTOB ITTyOOKHMX
HelpoHHbIX cereit B TensorFlow.

Pazgen 5. «IlocTtpoeHne apxXuTeKTypbl HEUPOHHOM CeTH W ee oOydeHue». MeTpuku
kauecrBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yukiuu norepp u
ONTUMHU3ATOPEl OOydeHHs. DYHKIMM TOTepb M onTuMuzatopel oOydeHus. Dynkmuum SGD,
RMSprop, Adam. PacnioznaBanue npeaMeToB onexasl — HaObop manHbix MNIST. Tlpenckazanue
00y4eHHOH HEHpOCeTH.

Pa3znen 6. «Pabota ¢ TensorFlow u Kaggle». O0bekTbl, QyHKINMU U MapaMeTpbl 00bEKTOB
rny0okux HeWpoHHbix cereii B TensorFlow. Pa6ora ¢ miardopmoit Kaggle. Bo3moskHocTH
cepuca. OcHoBHO# pyHkumonain mardopmsl Kaggle. CopesnoBanus na Kaggle.

Paznen 7. «AnHanu3 kadectBa oOyueHHMs HEHMpoHHOM ceTu». OLlEeHKa peaJbHOro KauyecTBa
MOJIEIM HEHPOHHOM ceTH W HaOopbl NaHHBIX. [loHsATHE «TepeoOydeHne» HEHPOHHOH CeTH.
Omnpenenenue nepeodydeHus: © METOIbI OOPbOBI C HUM.

Paznen 8. «[lpuMeHeHne HEHPOHHBIX CeTeW JUIsI  pEIIeHUs 3afauydl  PErpecCHU».
HIkanupoBaHue 1 HOpMaIKU3aLUs BXOAHBIX JaHHBIX. BbIOOp MeTpUK KauecTBa, (PyHKIMH OIIUOOK U
AKTHBALIMU B 3aBUCUMOCTH OT pelIacMoM 3aauu.

Paznen 9. «CépTouHble HelpoHHbIE ceTH». CpaBHEHHE MOJHOCBA3HOM M CBEPTOYHOM
HEHUPOHHBIX CeTel NpU PELIEHUM 3a/]ay pacro3HaBaHUs H300pakeHui. SAnpo cBépTku. Matpuia
n3o0paxxenuii. Ciaou cBEPTKU U cinou noaBbiOopku. MHcTpymentsl Keras u TensorFlow, koTopsie
MO3BOJIAIOT TOCTPOUTHh CBEPTOUHYIO HEUWPOHHYIO ceThb. CBs3b MexAy HaOOpaMu MJaHHBIX U
apxutekTypoil HeilponHoil cetu. Habop nanueix CIFAR-10. Apxutekrtypa CBEPTOYHOU ceTu
LeNet 5.

Paznen 10. «IIpenBaputenbHo  oOydyeHHble  HeWpoHHBIe  ceTu».  llpemmymiecTBa
UCIIOJIb30BaHUsl TpEeABapUTENbHO OOY4YEHHBIX HEHpOHHBIX ceTeil. Heipocetn, oOyueHHBIE Ha
HaOope naHHbIX ImageNet. O630p COBpeMEHHBIX NpPEABAPUTENBLHO OOYUEHHBIX AapXUTEKTYp
HEHUpOHHBIX ceTed JUIs pelleHus 3ajauyd pacno3HaBaHus u3o0paxeHuid. IlpenBapurenbHo
obyuennnie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyueHus B
HelpoHHBIX ceTsx. [lepeHoc 00y4yeHHs Ha MpUMepe MpeIBAPUTENIbHO 00Y4eHHON HEWPOHHOH ceTu
VGG16.

Paznen 11. «Hetliponnasie ceTu ais 3amad oOpaOOTKH €CTECTBEHHOTO s3bIKa». BBenenue B
00pabOTKy €CTECTBEHHOTO S3bIKa. AJITOPUTM IMOATOTOBKM TEKCTa (IIPUBEICHHE TEKCTa K €AMHOMY
PETUCTpy, OYUCTKY TEKCTa OT JIMIIHUX CHMBOJIOB, TOKEHU3ALUUS TEKCTa, PA3METKY CJIOB MO YacTsIM
peud, TpUBEJCHHE CJOB TEKCTa K HopMalbHOW (opme, Bekropuzanus). 3agauu o0pabOTKU
€CTECTBEHHOT'O $3bIKa. APXUTEKTYphl HEHPOHHBIX CETed, NMPUMEHSEMbIX NP pPEIIeHUH 3aaad
00pabOTKM €CTEeCTBEHHOI'O f3bIKa - CBEPTOYHBIE OJHOMEpHble HelpoHHble ceth (CNN 1D) u
pekyppeHTHble HelipoHHbIe ceTd (RNN).

Paznen 12. «PexyppeHTHbIE HEHpPOHHBIE CETH». ApPXHUTEKTYpbl PEKYPPEHTHBIX HEHpPOHHBIX
CeTei, MPUMEHSIEMBIX ISl pelieHus npakTndeckux 3agad. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Meroapl nu(ppOBbIX MPEICTABICHUN TEKCTA!
YaCTOTHBIN MOAXOA, TEMAaTHYECKOE MOJEIMPOBAHUE, TUCTPUOYTHBHAs ceMaHTuKa. MHCTpymeHTapuit
Keras u TensorFlow mi1s mocTpoeHust MOEIN PeKyppEeHTHOM HEWPOHHOW CeTH, pelaroiei 3amady
knaccudukanun TekcToB. IloctpoeHue Helipocereir ¢ apxutekrypamu LSTM um GRU Ha ocHoBe
naxeroB Keras u TensorFlow.



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

JlekninoHHLBIE 3aHATHSA

Tabyma 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

e

Pab6ora ¢ TensorFlow u Kaggle

AHanm3 KauecTBa 00ydeHUs] HeHPOHHOH CeTH

[TpumeHneHne HEHPOHHBIX CeTeH TSI peIeHHS 33/1a41 PEerpeccuu
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PexyppeHTHBIE HEHPOHHBIE CETH
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[y
(o]
[op}

JlabopaTopHbie padoThI

Ha6opaTopHLIe 3aHATHUA y‘Ie6HLIM IIJIaHOM HC MMPEAYCMOTPCHBI.

HpaKTuqecmle 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

A

Pabora ¢ Kaggle

Amnanu3 kayecTBa 00y4eHUs] HeMpOoHHOU ceTh. boprba ¢
nepeodyyeHnem

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

=
N

AN RBAIN N RN NN
1

[TocTpoenne pekyppeHTHOI HEMPOHHOM CeTH

Hroro:

w
SN
»

CaMmocrosiTeibHasi padoTa cTyJeHTa

Tabmuma 5.2.3
° Howm aszzena O0neM, yac.

N OMEP pasiie Tema Bun CPC
n/m JCTUTUTAHBI 000 | 300 | 000

7 cemecTp

BBenenue B TeMaTUKy [oxroroska K
1 1 3 6 HUCKYCCTBEHHBIX HEMPOHHBIX MPaKTHYECKUM  paboTam,

ceTeit 0(hOpMIICHHE OTYETOB 10
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paKkTHYeCKUM paboTam

[Maxets! nporpamm amst pabotel ¢ | I[Toaroroska K
2 2 3 6 HEHPOHHBIMHU CETSIMHU NPaKTHYECKUM  paboTam,
opopMIICHHE OTYETOB IO
MPAaKTUIECKUM paboTam
OOyueHne HEHPOHHOM CEeTH. IoxroroBka
3 3 4 6 Habops1 manHBIX MIPaKTUIECKUM paboTam,
oopMIICHHE OTYETOB I10
MIPAaKTUIECKUM paboTam
IlonHoCBs3HAsE HEUPOHHAS CETh ITonroroBska k
4 4 4 6 MIPSMOTO PacIpOCTPAHEHUS MPaKTHYECKUM paboTaM,
(FNN) odopmIIeHHE OTYETOB MO
NPaKTHYECKUM padoTam
[ocTpoeHue apXUTEKTypbl [Toaroroska x
5 5 4 8 HEHPOHHOM CeTH U ee 00yueHHe MPaKTHYECKUM paboTam,
o(popMIICHHE OTYETOB IO
IPAKTUYECKUM paboTam
Pabota ¢ TensorFlow u Kaggle [Moaroroska x
6 6 4 8 MPaKTHYECKNM paboTaM,
odopmIIeHHE OTYETOB IO
MPaKTHYECKUM padoTaM
AHanu3 KauecTBa 00y4eHUS IMoaroroska x
7 7 4 9 HEHPOHHOM ceTH MPaKTHYECKNM paboTaM,
odopmIIeHHE OTYETOB IO
MPaKTHYECKUM paboTaM
[Ipumenenne HEHPOHHBIX CeTEl [HoaroroBka k
8 8 5 9 JUISL pELICHUS 3a]Ja4H PErpecChr MpaKTHYECKUM paboTam,
o(opMIICHHE OTYETOB IO
IIPAKTUYECKUM paboTam
CBEpTOUHBIC HEHPOHHBIEC CETH [ToaroroBka x
9 9 5 9 MIPaKTUYECKUM paboTam,
o(opMIICHHE OTYETOB 110
PaKTHYECKUM padoTaM
[IpenBapurtensHO 00yUEeHHBIE IMoaroroska x
10 10 5 9 HEHpOHHBIE CETH MPaKTHYECKUM paboTaM,
odopmIIeHHE OTYETOB IO
IPaKTHYECKUM padoTaM
Heliponnsie cetu nns 3agau IToxroroska x
11 11 7 8 00paboTKN €CTECTBEHHOTO SI3bIKa | IMPaKTHYECKUM paboTam,
odopmIIeHHE OTYETOB O
IIPAKTUYECKUM paboTam
PexyppeHTHbIE HEHPOHHBIE CETU [ToxnroroBka x
12 12 8 12 MIPAaKTUYECKUM paboTam,
o OopMIICHHE OTYETOB 10
MIPAKTUIECKUM paboTam
13 1-12 - - 1-12 [ToxroToBKa K 3a4eTy
HUroro: 56 96

O6pa3OBaTCJ'IBHBIX TEXHOJIOTHUIA:

(JIeKIIMOHHBIE 3aHATHUSA);

5.2.3. [IlpenonaBanue AUCHUILINHBI

BCACTCA C HNPUMCHCHUCM CICAYIOIIUX BHIOB

- BU3YyaIU3alud yqe6H0ro Marcepuajia B O(I)I/ICHOM MNakeTe¢ B JHAJIOTOBOM PCKUMC

— paboTa B MaJbIX Tpynnax (mpakTHueckue padboThl);

—  WHAUBHIYaIbHBIC 3a/1aHUs (IPaKTHYECKHUE PabOThI).
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6. TeMaTuka KypcoOBbIX IPOEKTOB

KypcoBble poeKThl yueOHBIM IJIAHOM HE MIPEIYCMOTPEHBI.

7. KoHTpoJibHBIE PadoTHI

KoHnTponbHas padoTa ydeOHbBIM IJIAHOM HE IPEyCMOTPEHA

8. OueHka pe3yJbTaTOB OCBOEHUS TUCHUTLINHBI
8.1. Kpurtepuu olieHHMBaHUS CTENEHM MOJHOTHI U KayecTBa OCBOCHUSA KOMIIETCHIIMH B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3ybTaTaMu 00yueHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeliTuHrOBas cHCTeMa OIICHWBAHUS CTCIICHH TIOJHOTHI M KayecTBa OCBOCHUS

KOMIIETCHIIHI 00YyJaroIuxcsi ouHOU (hopMBI 00yueHus TpeacTaBieHa B Tabmuie 8.1.

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

1 Texymas aTTecTanus
1 KosumoxBuym Nel 0-30
NTOI'O 3a nepByIo TEKYIIYIO aTTECTAIIUIO 0-30

2 TeKylas aTTecTalusl
2 KosunoxBrym Ne2 0-30
HTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TeKyImas arTecTaIus
3 KosutoxBuym Ne3 0-40
HNTOT'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 0-40
BCET'O 0-100

8.3. Peititunrosass cucreMa OLICHUBaHWA CTCIICHU IIOJIHOTBI MW Kade€CTBa OCBOCHUA

KOMIIETCHIIHI, 00yJaromuxcs 3a09Hoi (popmbl 00ydeHUs TpecTaBlieHa B Tadbmuie 8.2.

Tab6mumna 8.2
Ner/n | Buppl MeporpusiTHii B paMKax TEKyIIETro KOHTPOJIS | KommuectBo 6amoB
TcemecTp
ATtTecTanus
1 Bomnpocsl k 3auety 0-100
HNTOI'O 3a nepByro TEKYIYIO aTTECTALIIO 0-100

9. VYuedHo-MeTOaAMYECKOEe M HHPOPMAMOHHOE 00ecnedeHne THCIIHIITHHBI/MOTYJIsI

9.1. [lepeveHp peKOMEHIyeMO JTUTEepaTyphl peacTapieH B [Ipunoxennn 2.

9.2. CoBpemenHbIe npodeccroHaNbHBIE 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIIPAaBOYHBIE
CHUCTEMBI

— CobGctBennas noiaHotekcroas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubmmoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.
['yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texuunyeckas oudnanoreka ®I'6OY BIIO YI'HTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubmuoreka ®I'BOY BIIO «VYXTHHCKHN TOCYIapCTBEHHBIN
TexHu4Yeckui yauusepcuter» http://lib.ugtu.net/books
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— ba3za manasix KoHCynbTaHT cTyneHTa «JIeKTpOoHHAs OMOIMOTEKAa TEXHUYECKOTO BY3a
http://www.studentlibrary.ru
—  DnekrpoHHo-OnOMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 00O «DaeKTPOHHOE M3aTEILCTBO FOPAMT» www.biblio-online.ru»
— 000 «PYHDBb» http://elibrary.ru/
—  DnekrpoHHO-OMOMMoTeunas cucrema BOOK.ru https://www.book.ru
— HauunonanbHas 3jeKTpoHHas OHOIMOTEKA

9.3. JluneH3noHHoe M CBOOOJHO pacHpOCTpaHSIEMOE IMPOrpaMMHOE OOecreueHue, B T.4.

OTCYCCTBCHHOI'O HpOI/I3BO£[CTBa.
—  Microsoft Windows;
—  Microsoft Office Professional Plus;

—  Python;
— Anaconda.

10. MaTepI/IaJILHO-TeXHI/I‘leCKoe odecrneyeHue }II/ICIII/IHJ'II/IHI)I/MO)IyJ'[ﬂ

[Tomemienust 115 MpoBENEHUS BCEX BUIOB PaOOTHI, IPEAYCMOTPEHHBIX YUYEOHBIM IJIAHOM,

YKOMILJICKTOBAHBI HGO6XOI[I/IMI)IM O6Op}II[0BaHI/I€M U TCXHUYCCKHUMHU CPEACTBAMU 06yquH$1.

Tabmuua 10.1

O0ecneyeHHOCTh MATePUAJIBbHO-TeXHHUYeCKHX ycaoBuii peanusanuu OITIOII BO

HaumeHnoBanme y4eOHBIX
MPEJMETOB, KypCOB,
IUCIUILTHH (MOIyIel),
MIPAKTUKH, UHBIX BUIOB
yueOHOH NesaTeTbHOCTH,
MPEIYCMOTPEHHBIX Y4eOHBIM
TUTAaHOM 00pa30BaTeNIbHOM
IIPOTPaMMBI

HanmeHoBaHMe TIOMEIIEHHH JUTS IPOBECHUS
BCEX BUJIOB yl{eGHoﬁ JEATEILHOCTH,
MIPEIYCMOTPEHHON YUeOHBIM TUIAHOM, B TOM
YUCIIe OMELICHUS AJIsl CAMOCTOSATEIbHON
paboTHI, ¢ yKa3aHUEM IepedHs] OCHOBHOTO
o0opynoBaHus, y4eOHO-HATIISAHBIX TOCOOHI

Anpec (MecTONONIOKEHHE ) TOMETICHHUH TS
IPOBEAEHUS BCEX BUJIOB yUeOHOM
JIeITebHOCTH, TIPETyCMOTPEHHOM yIeOHBIM
IUIAaHOM (B ClIy4ae peaan3aluu
00pa3oBaTeNbHO MPOrpaMMBI B CETEBON
(dbopMe JONONHUTENBHO yKa3bIBaeTCs
HaMMEHOBaHHE OPraHU3allH, C KOTOPO
3aKJII0YEH JIOTOBOP)

Heiiponnsie cetu

JlaGoparopHble 3aHATHS:

VYueGHast ayuTOpHUs JUIsl TPOBEACHHUS 3aHATHI
CEeMUHApCKOro THIA (1a00paTOpHbIE 3aHATHUS);
IPYNIOBBIX ¥ UH/MBUIYalIbHBIX KOHCYJIbTALHIH;
TEKYLIEr0 KOHTPOJIS U NPOMEXYTOUHON
arrecranuu, Nel1004, KomnbroTepHslii Ki1acc.
VY4eOHast MeOenb: CTONBI, CTYNbsl. MOHOGIIOK -
16 wr., mpoekrop - 1 wT., akycTuyeckas
cucTeMa (KOJIOHKH) - 2 IIT., MHTePAKTHBHAS
nocka - 1 mr.

625039, TromeHckas 06acTh, r. TIOMEHb, YII.
Mensuukaiire, 1. 70

VYueGHast ayuTOpUs IS TPOBEACHHUS 3aHATHH
CEeMUHApPCKOro THIA (1a00paTOpHbIE 3aHATHU);
TPYNITOBBIX U HHAUBHIYaJIbHBIX KOHCYIBTALUI;
TEKYILETO KOHTPOJIST ¥ IPOMEXKYTOUHOH
arrecranuu, Ne513, KomnblorepHslii kitacc
Y4eOHast MeOenb: CTONBI, CTYNbs. MoHOOIOK - 9
IIT., MPOCKTOP - | IIT., HHTEPaKTUBHAS
CEHCOpHas AO0CKa - 1 IIT., aKycTHYecKas CHcTeMa
(KOJIOHKH) - 2 IIIT.

625039, TromeHckast obnacth, r. TIOMeHb, yiI.
Mensuukaiite, 1. 70x
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11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Meroauueckue yka3aHus MO MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

[IpakTuueckue 3aHIATHS CHOCOOCTBYIOT YIUIYOJIEHHOMY M3YUEHHUIO JUCLMILIMHBI M CIyXKaT
OCHOBHOM (OpPMOI1 MOJABEICHUS HTOTOB CaMOCTOSITEIBHON paboThl cTyneHTOB. OCHOBHAs IEINb
NPAaKTUYECKUX 3aHATUN 3aKII0YAETCsl HE TOJIBKO YIITYOUTh U 3aKPENUTh TEOPETHIECKUE 3HAHUS, HO
1 cOPMUPOBATH MPAKTHUECKUE KOMIIETCHIINH, HEOOXOUMBbIC OYIYITUM CIICIIHATTUCTAM.

Ha mpakTudeckux 3aHSATHSX TNPUBETCTBYETCS aKTHUBHOE YdacTHe B OOCYXKICHHH
KOHKPETHBIX CHUTYyalllif, CIMOCOOHOCTh Ha OCHOBE TOJYYEHHBIX 3HAHUN HAXOAUTh Haumbojee
3 PEeKTUBHBIE pPEIICHUS TOCTABICHHBIX MPOOJIEM, YMETh HAaXOIHMTh MOJE3HBIA JOMOTHUTEIbHBINA
MaTepUall 0 TEMATUKE 3aHSITUH.

MaructpaHty peKOMEHIyeTCs CIEeIYIOIIas cXemMa MOArOTOBKH K 3aHSATHIO:

1. [IpopaboTaTh KOHCIEKT JICKIIH;

2. I3yunTh peKOMEHI0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K IIPENOIaBATEIIO

4. Ilocrne BhIMOIHEHHSI Ta00OPATOPHON PabOTH OPOPMHUT OTUET U MOATOTOBUTHCA K 3aIlIUTE.

11.2. Meroanueckue yKkazaHus MO OPraHUu3alii CaMOCTOSITENIbHON paOOTHI.

CaMmocrosiTenbHast paboTa sBisieTcs OJHOW M3 BaxHEHIMUX (opM u3ydeHus 0o
mucnurunHbL. OHA TI03BOJISIET CHCTEMATU3UPOBATh M YIIIYOUTh TEOPETHUECKHE 3HAHUS, 3aKPEIHUTh
YMEHUS M HaBbIKM, CHOCOOCTBYET pa3BUTHIO YMEHHMH I0Jb30BaTbcd HAy4HOH M ydyeOHO-
MeTtoauyeckor nuTeparypoil. Ilo3HaBaTenbHas JesATEIBHOCTh B IPOLIECCE CAMOCTOSITENHbHOU
paboThI TpeOyeT OT MarucTpaHTa BEICOKOTO YPOBHS aKTUBHOCTH M CaMOOPTaHU30BaHHOCTH.

B yueOHOM mporecce BBIACHSIOT J1Ba BHJA CAMOCTOSTEIHHON pabOTHI. ayAWTOpHas W
BHEAYyJAUTOPHAs.

AynuTOopHas caMoCTOATeNbHas paboTa Mo AUCHUIUIMHE BBIIOIHIAETCS Ha YU€OHBIX 3aHATHUSAX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM ITPETIOIaBATENS U 110 €T0 33aJJaHHIO.

BHeaynutopHas caMmocTosiTeNTbHasi paboTa MarucTpaHTOB MPEICTABISIET COOOW JIOTHYECKOe
NOPOJOJDKEHUE AayAWTOPHBIX 3aHATHHM. 3aTpaThl BpPEMEHM Ha BBIIOJHEHHE 53TOM pPabOTHI
periaMeHTHpyoTCsl pabounuM yuyeOHbIM IUIaHOM. Pexxum paboTsl BbIOMpaeT cam oOydaroIuiics B
3aBHCHUMOCTH OT CBOMX CHIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CamocrosTenbHass paboTa MOXKET OCYIIECTBISATHCS WHAWBHUIYAITBHO WM TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTHU OT LI€JIH, 00beMa, KOHKPETHOM TEMaTHKH CaMOCTOSITENIbHON padoThI,
YPOBHSI CIIO)KHOCTH, YPOBHSI yMEHHUI MarCTPaHTOB.

CamocrosiTennpHas paboTa BKIIOYAaeT B ce0si pabOTy ¢ KOHCIEKTOM JICKIMH, W3YYCHUE WU

KOHCIIEKTUPOBAHUE pEeKOMEH1yeMO JUTEpaTyphl, MOJIrOTOBKA MyJIbTUMEINA-
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COOOIIEeHNI/TOKIIAIOB, MMOATOTOBKA pedepaTa, TeCTUpOBaHUE, pEIICHUE 3a7a4 U YIPAKHEHUH 10
oOpa3sily, pelieHrne BapHaTHBHBIX 3a7ad, BBHIMOJTHEHHE YEPTEXKEH, CXeM, pacdyeToB (TpaduuecKux
paboT), peleHue CUTYallMOHHBIX (TpOo(eCCHOHANbHBIX) 3a/ay, MOJATOTOBKA K JEJIOBBIM HIPaM,
MPOEKTUPOBAHUE U MOJEIUPOBAHHWE PAa3HBIX BHUJOB M  KOMIIOHEHTOB HpodhecCHOHaIbHON
JeSITeIbHOCTH, HAYYHO-HCCIIE0BATEILCKYIO paboTy U JIp.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOM CaMOCTOSITEIHHONH PabOThl MaruCTPaHTOB MOXKET
OCYILECTBIISITBCSL B TpeAesax BpPEMEHH, OTBEIEHHOIO Ha O0s3aTelbHbIC yueOHbIE 3aHATHS IO
JTUCIUIUIMHE U BHEAYIUTOPHYIO CAMOCTOSTEIbHYIO pabOTy MaruCTpaHTOB MO JUCIUILIMHE, MOXKET

MIPOXONTHh B MUCHMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopme.
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[Ipunoxenue 1

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

Jucuunnuna HelipoHHbIe ceTh
Kon, criermanbeaocTth 21.05.06 Hedrerasosble TEXHUKA M TEXHOJIOTHHU
Hanpasnennocts TexHomorust OypeHus: HEPTSIHBIX U Ta30BBIX CKBAXKUH

Pa3paboTka u sKcrutyaTarus HeTSIHBIX U Fa30BBIX MECTOPOXKICHU N

MaructpanbHbie TpyOOIIPOBOABI U ra30He(TEXPaHUIHIIA
Mammnael 1 000pynoBaHHEe He()TETa30BbIX POMBICIIOB

Kon Kon 1 HanmeHOBaHMe Kputepuu onieHuBaHus pe3ynbTaTOB 00yUeHHS
KOMIETEHINH pe3ynbTata o0y4eHus 1o 1-2 3 4 5
JVCIUTUINHE
YK-1 3Hatb: 31 ocHoBbl | He 3HAET OCHOBBI | 3HaeT Ha HHU3KOM YpOBHE | 3HA€T Ha CpPEOHEM YpPOBHE | 3HAET HA BBICOKOM YpPOBHE

pa3paboTKu alNropuTMOB U
UX peaJu3anuu

pa3pabOTKN aNropuTMOB |
UX peann3annun

OCHOBBI pa3paboTku
ITOPUTMOB U MX peaIn3alin

OCHOBBI pa3paboTku
QITOPUTMOB U MX pPeaJIN3aliu

OCHOBBI pa3paboTku
ITOPUTMOB U MX PEaJIN3aliN

Ymers: VY1 anamumsupoBath | He yMmeer aHamm3mpoBath | YMeeT Ha HHU3KOM YpOBHE | YMEET Ha CpelHeM YpOBHE | YMEET Ha BBICOKOM YpPOBHE
IPOOIEMHYTO CUTYAIHIO | TPOOIIEMHYIO CUTYaIlMIO | aHAIM3UPOBATh MPOOIIEMHYIO | aHAU3UPOBATH NPOOIEMHYIO | aHAIM3UPOBATH IMPOOIEMHYIO
(3amauy) W BBIIENATH ee | (3a7ady) M BBIOCIATH €€ | CUTYaIUIo (3amauy) U | CUTYyaluio (3amauy) W | CUTYyaIHIo (3amauy) u
0a30Bble COCTABIISIFOLIIE 6a30BbIe COCTABIISAIONIIE BBIJICJIATh ee 6a30BbIe | BBIIEIATH ee 6a30BbIe | BBLACIATH ee 6a30BbIe
COCTaBIISIONIHE COCTaBJIAIONTHE COCTaBIISIONIHE
Bnagers: Bl  naBeikamu | He  Brmageer  HaBbikamu | Brmageer Ha HHM3KOM ypoBHe | Bnameer Ha cpenHeM ypoBHE | BmajmeeT Ha BBICOKOM YpOBHE
MIPUMEHEHUS QITOPUTMOB | IPUMEHEHUs  AJITOPUTMOB | HaBBIKAMH MIPUMEHEHMsI | HaBBIKAMH MPUMEHEHHUsI | HaBBIKAMHU MIPUMEHEHHUS
JUIS  perieHuss mnpoOIeMHON | IUisl pemieHus: MpoOJeMHON | alrOpUTMOB  JJIsl  pEUIeHHs | AITOPUTMOB JUIsl  PEIICHUs | alTOPUTMOB JUIsi  PEIIeHUs
cuTyanuu (3agaun) cUTyanuu (3aaa4un) poOIeMHOM CUTyaluu | mpoOJIeMHON CUTyanuu | mpoOJIeMHON CUTYyaluu
(3agaun) (3agaun) (3agaun)
3nate: 32 mpaktmueckoe | He 3Haer mpakTtuueckoe | 3HaeT Ha HH3KOM YpOBHE | 3HaeT Ha CpeJHEM YpoBHE | 3Haer B COBEpILCHCTBE
pelieHue 3aaau pelieHue 3a1a4 MIPaKTUYECKOE pelIeHUe 3a/1ay | NPaKTHYECKOE pelleHHe 3a/lad | NPaKTUYECKOe pellIeHue 3a1a4
Ymers: Y2 onpemensate u | He ymeer onpemensats u | YMeeT Ha HU3KOM YpPOBHE | YMEET Ha CpeJHEM YpOBHE | YMEET B COBEPIICHCTBE
OLICHUBATb MPaKTUYECKUE | OLICHWBATh  MPAKTUYECKHE | ONMpelNeNisiTb M OLEHUBATh | ONPENENATh U  OLEHHUBATh | ONPEAENsATh W  OLIEHUBATh
MOCJIEIICTBUS BO3MOXHBIX | MOCJEACTBUS  BO3MOXKHBIX | MPAKTUYECKUE  TOCIEACTBUS | MPAKTUUYECKHE  MOCHEACTBUS | MPAKTHYECKUE  IOCIEICTBUS
pelieHuii 3a1aun pelieHuii 3ajaun BO3MOXHBIX PEIICHUH 3a]]Jaul | BO3MOXKHBIX PEIIEHUH 3a7aul | BO3MOKHBIX pelIeHUH 3a1aun
Bunagers: B2  naBbikamu | He  Brmageer  HaBbikamu | Brnageer Ha HuM3KkOM ypoBHe | Bnageer Ha cpennHem ypoBHe | Brameer B coBeplueHCTBe
ONpEJENICHUs U OLIEHWBAaHUS | ONpENENeHNUsS U OLUEHUBAHUS | HAaBbIKAMU ONPENEJICHHUs U | HaBbIKAMHU  OINpEACNICHUS] U | HaBbIKAMHU  OIpeNesieHUs U
MPaKTUYECKUX TOCIEACTBUN | MPAKTUYECKUX TMOCIEICTBUN | OLICHMBAHMS  NPAKTHUYECKUX | OLICHWBAHUS  MNPAKTUUYECKUX | OLUEHUBAHUS  IMPaKTHUYECKUX
BO3MOXHBIX PENICHUH 3a7]a4 | BO3MOJKHBIX PEIICHHI 3a/1a4 | MOCIEACTBUMA BO3MOXHBIX | TIOCEICTBUN BO3MOXHBIX | TIOCIEICTBUN BO3MOXHBIX

peuieHni 3anaqy

peleHui 3aaa4y

penieHui 3anay




Kon Kon u HaumeHnoBaHue Kpurepun onileHHBaHMs pe3yIbTaTOB 00yYSHHUS
KOMITETEHIINU pe3ynbTata 00y4eHus 1o 1-2 3 4 5
JUCLUTUINHE

3nate: 33 crmocoOs! pemenns | He 3HaeT crocoOb! pemienns | 3HaeT Ha HU3KOM YpOBHE | 3HaeT Ha CpegHeM YpoBHE | 3HAeT Ha BBICOKOM YpPOBHE

MOCTABICHHBIX  3aJad  C | IOCTaBIEHHBIX  3a4ad  C | CIIOCOOBI pemeHns | crnocoOb pemeHus | crocoObl peleHus

HCTIONB30BaHUEM UCTIONB30BaHUEM MOCTaBJICHHBIX 3a1a4 C | TIOCTaBIEHHBIX 3a1a4 C | TIOCTaBIEHHBIX 3a1a4 c

JITOPHTMOB AITOPUTMOB HCTIONIb30BaHUEM AIITOPUTMOB | MCHOJIb30BAHUEM ANTOPUTMOB | HCIIOJIb30BAHMEM AJITOPHTMOB

VYMmers: VY3 ocymectBuser | He ymeer ocymectBiser | YMeeT Ha HHM3KOM YpPOBHE | YMEET Ha CpEIHEM YpOBHE | YMEET Ha BBICOKOM YpPOBHE

CHUCTEMATHU3ALHNIO CHUCTEMaTH3ALHUIO OCYILECTBIISIET OCYILECTBIISIET OCYILECTBIISIET

nHpopmanun pasnuuHBIX | MHQOPMALMH  PA3IHYHBIX | CHCTEMATHU3aIHIO CHCTEMATH3ALHIO CHUCTEMATH3ALHIO

TUIIOB JUIs aHanu3a | TUIOB JUIs aHanu3a | MHpOpMaK pa3nuuHbIX | MHpOpPMAIMN pa3nuuHbIX | MHpOpPMaIMU Pa3IMYHBIX

NPOOJIEMHBIX CUTYalni MPOOJIEMHBIX CUTyallui TUIIOB IS aHaJu3a | TUIIOB JUIsL aHalu3a | THIIOB JUIs aHanusa
pOOJIEMHBIX CUTyallui NpOOJIEMHBIX CUTYaLUi NpoOJIEMHBIX CUTYallUH

Bnaners: B3  HaBeikamu | He  Brmajeer  HaBblkamu | Brnageer Ha Hu3koMm ypoBHe | Biajeer Ha cpenHem ypoBHe | Branmeer Ha BBHICOKOM YpOBHE

BbIpa0aThiBaHUs  CTpAaTeruyl | BhIpabaThiBaHHMs CTPATETHH | HABBIKAMU  BhIpaOaThIBaHWS | HABHIKAMM  BBIPAOATHIBAHWS | HABBIKAMH  BbIpaOaThIBAaHUS

JEUCTBUM Ul IIOCTPOCHUS | NEUCTBUM M IIOCTPOEHUS | CTpAaTerMu  NEHCTBUM  JUIA | CTpaTerMd  JEMCTBUM  Juld | CTpaTeruud  JACUCTBHH  AJIA

AJIITOPUTMOB pellleHus | anropuTMOB peleHns | MOCTPOEHHUS AITOPUTMOB | MOCTPOEHUS AITOPUTMOB | MOCTPOEHUS aJIITOPUTMOB

MIOCTaBJICHHBIX 3aJa4 MOCTaBJICHHBIX 3aJa4 peleHus MOCTaBJICHHBIX | pEIICHHS MOCTaBJICHHBIX | PEIICHHS MOCTaBJICHHBIX
3ajgad 3a1a4 3a1a4

3nate: 34 ocHOBBI s3bika | He 3Haer OCHOBBI 3bIKa | 3HAET HA HHU3KOM YpOBHE | 3HaeT HA CpeJHEM YpOBHE | 3HAET Ha BBICOKOM YpPOBHE

MIPOrpaMMHPOBAHHS U | IpOrpaMMHUPOBaHUS U | OCHOBBI SI3bIKA | OCHOBBI SI3bIKA | OCHOBBI SI3BIKA

TEOPUIO ANTOPUTMOB TEOPHIO aJITOPUTMOB IPOrpaMMHPOBAHMS U TEOPUIO | TIPOTPAMMHUPOBAHUS U TEOPUIO | MPOTPAMMHUPOBAHMS U TEOPHIO
AITOPUTMOB AJITOPUTMOB AJITOPUTMOB

Ymers: Y4 anamusupoBarth | He yMeeT aHanusupoBaTh | YMeeT Ha HHU3KOM YPOBHE | YMEET Ha CpeJHEM YPOBHE | YMEET Ha BBICOKOM YpPOBHE

MIOJTyICHHBIE pe3yabTaThl, | MOJMYYCHHBIE  PE3yiIbTaThl, | AaHATM3UPOBATh IMOJYYCHHBIC | aHATU3UPOBATh IIOJyYEHHBIE | aHANM3UPOBAaTh MOIYYECHHBIE

BBISIBJIATH HEJOCTATKU | BBISABIATH HEIOCTAaTKU | Pe3yJbTaThl, BBISIBJIATH | PE3YJIBTATHI, BBISIBJIAT | PE3YJIBTATHI, BBISIBIIAITh

pelieHui pelieHui HEJO0CTaTKU pPeLIeHUil HEJOCTaTKU pPEeLICHUM HEJO0CTaTKU PEeLICHUIT

Brnamets: B4  HaBeikamm | He  Brmameer  HaBelkamu | Brageer Ha HH3KOM YypoBHe | Brnameer Ha cpegHem ypoBHe | BriajgeeT Ha BBICOKOM YpOBHE

peanuzanuu ITOPUTMOB | peanu3alnuu ITOPUTMOB | HaBBIKAMHU peanu3ayy | HaBBIKAMU peanu3anyy | HaBBIKAMU peanu3aiiu

COPTHPOBKH,  IIOMCKa W | COPTHPOBKH, TIOMCKa U | aJTOPHUTMOB COPTHPOBKH, | alTOPUTMOB COPTHPOBKH, | alTOPUTMOB COPTHPOBKH,

paboTBl CO  CTPYKTypamu | pabOTBl CO CTPYKTypaMH | MOMCKa H  paboTel co | moucka W paboTel  coO | moucka u  paboTel €O

JAHHBIX JITAaHHBIX CTPYKTYPaMU JIaHHBIX CTPYKTYpaMU JIaHHbBIX CTPYKTYpaMU JaHHBIX

YK-2 3nate: 35 coBokynHocTh | He 3HaeT COBOKyNHOCTb | 3HA€T Ha HHU3KOM YpOBHE | 3HaeT Ha CpeJHEM YpOBHE | 3HAET Ha BBICOKOM YpPOBHE

B3aMMOCBsA3aHHBIX 3aJ1a4

B3aUMOCBs3aHHBIX 3a/1a4

COBOKYIIHOCTb
B3aMMOCBsA3aHHBIX 3a/1a4

COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3aJa4

COBOKYITHOCTb
B3aMMOCBA3aHHbIX 3aJa4

Ymers: V5 omnpenensits Kpyr
3aJa4 M UX B3aUMOCBA3b B
JOCTIKEHUH TIOCTaBJIEHHOU
LEeIn

He ymeer ompenpensite kpyr
3aJa4 ¥ KX B3aMMOCBS3b B
JIOCTH)KEHUM TOCTaBIEHHOU
LEIH

YMeeT Ha HHU3KOM YypOBHE
ONpeneNATh Kpyr 3ajady U Ux
B3aMMOCBSI3b B JOCTHKCHUH
IOCTaBJICHHON LEIH

YMeer Ha cpeaHeM YpOBHE
ONpeAesiTh KPYyT 3alad U uX
B3aMMOCBSI3b B JOCTHIKEHUH
MOCTaBJIECHHON LIETN

YMeer Ha BBICOKOM YpPOBHE
OTpeNeNsATh KPYr 3aJay U UX
B3aMMOCBSI3b B JIOCTWIKCHUH
MOCTaBJIECHHON LN
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Kon
KOMIICTEHIIMHU

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHMs pe3yIbTaTOB 00yYSHHUS

pe3yabTata 00y4eHuUs 1Mo 1-2 3 4 5
JVCIHUIUINHE
Bnanerts: B5 HaBBIKOM | He BJIAJIEET HaBbIKOM | Bnameer Ha Hu3zkoMm ypoBHe | Bmameer Ha cpenHem ypoBHe | Biageer Ha BBICOKOM ypOBHE
pacrpeneneHus CBOUX | pacmpeneneHus CBOMX | HAaBBIKOM pacmpeneneHus | HaBBIKOM pacrpeseneHus | HaBBIKOM pacnpeneneHus
JEUCTBUM MO  PELIEHUIO | NEHCTBUH IO  PELICHUIO | CBOMX ACHCTBUI [0 PELICHHUIO | CBOMX ACHCTBUU IO PEILEHUIO | CBOUX NEHCTBUM MO PELICHUIO
MIOCTABJICHHBIX 3a/1a4 MOCTABJICHHBIX 3a/a4 MOCTABJICHHBIX 3a/1a4 TIOCTABJICHHBIX 33124 TIOCTABJICHHBIX 33/1a4
3rate: 36 ontuManeHEI | He 3Haer onTuMmaneHBIA | 3HAeT HAa HH3KOM YpOBHE | 3Ha€T HA CpegHEM YpoBHE | 3HAeT Ha BBICOKOM YpPOBHE
croco® pemeHus | crocod pelIeHus | ONTUMAaNbHBIN cnoco0 | ONTHMAaJbHBII cnoco0 | ONTUMAabHBII croco6
KOHKpPETHOW 3aJjaud, MCXOJIs | KOHKPETHOM 3aladyu, UCXOJs | PELIEHUs] KOHKPETHOM 3alauy, | pelleHUs] KOHKPETHOW 3ajau, | pelleHHss KOHKPETHOM 3ajauu,
us3 HeﬁCTByIOIlIHX IpaBOBbIX us3 HeﬁCTByIOIHHX IMPaBOBBIX | UCXOJA us3 Z[eﬁCTByIOHIHX ucxons us3 Z[eﬁCTByIOIlIHX ucxonsa us3 ﬂeﬁCTByIOIHHX
HOpM u UMCIOIINXCA HOpM u HMCIOIINXCA IIpaBOBBIX HOpM u IpaBOBbIX HOpM u IpaBOBbIX HOpM u
PECYpPCOB U OTpaHUYCHHH pecypcoB U OrpaHHYCHHUH HMEIOIIUXCA  PECypCOB M | UMEIOUIMXCS ~ PECypcoB U | UMEIOIIUXCA  PEcypcoB U
OTrpaHUYEHUN OTrpaHUYECHUI OTrpaHUYEHUI
Ymers: Y6 mmaHupoBath | He  ymeer IulaHMpoBaTh | YMeEeT Ha HHU3KOM YpOBHE | YMEET Ha CpelHeM YpOBHE | YMeeT Ha BBICOKOM YpPOBHE
COOCTBEHHYIO JISITEJIBHOCTh | COOCTBEHHYIO NISSITENLHOCTh | TUIAHUPOBAaTh  COOCTBEHHYIO | IUIAHMPOBAaTh  COOCTBEHHYIO | IUIAHMPOBaTh  COOCTBEHHYIO
UCXOAsl W3 JACHCTBYIONIMX | UCXOIS W3 JEHCTBYIOIIMX | AEATEIBHOCTH  HCXOAA W3 | ICATEABHOCTh  WCXOIS M3 | NEATENBHOCTh  HMCXOIA U3
TIPaBOBBIX HOPM U | IPaBOBBIX HOPM 1 | IeHCTBYIOIINX MIPaBOBBIX | JEHCTBYIOIINX MIPABOBBIX | JEHCTBYIOIINX MPaBOBBIX
HMCIOIIAXCS ~ PECypCOB M | HMEIOUIMXCA PECYpCcOB W | HOPM M MMEIOLIMXCS PECYPCOB | HOPM M MMEIOLIUXCS PECYPCOB | HOPM U MMEIOIIUXCSI PECYPCOB
OrpaHUYEHUH OrpaHUyYeHui Y OTpaHUYEHUI 1 OrpaHUyYeHu i U OrpaHUYEHu i
Bnaners: B6  maBeikom | He  Bmageer  HaBeikoM | Brmameer Ha Hu3koMm ypoBHe | Biageer Ha cpennem ypoBHe | Branmeer Ha BBHICOKOM YpOBHE
NPUMEHEHNS ~ HMMEIOIIMXCS | MPUMEHEHNS ~ MMEIOLIMXCSA | HaBBIKOM NIPUMEHEHHS | HAaBBIKOM MIPUMEHEHHUS | HaBBIKOM MIPUMEHEHHUS
TIPaBOBBIX HOPM U | IPaBOBBIX HOPM 1 | UIMEIONMXCS NPABOBBIX HOPM | MMEIOIIUXCSI NPABOBBIX HOPM | MMEIOIIMXCS TPABOBBIX HOPM
HMEIOIINXCS  PECYpCOB M | UMEIOIIMXCA PECypcoB U | U MMEIONIMXCS PECypcoB M | U HUMEIOUIMXCA PECypcoB U | M HMEIOIIUXCS PECypcoB H
OrpaHUYEHUN JUIs | OrpaHU4YeHUui JUIsl | OTpaHUYEHUM Ui YCIIEUIHOIO | OFPAaHWYEHMH JJIS YCIEIIHOTO | OTPaHUYEHUH JUIsl YCIELIIHOIO
yCneurHoro BBITNTIOJIHCHU A ycneurHoro BBITNTIOJIHCHHU A BBITNTIOJIHCHUA MOCTaBJICHHOM BBITIOJIHCHHUSA IMOCTaBJICHHOM BBITIOJIHCHUS MMOCTaBJICHHOM
ITOCTaBJICHHON 3a1a4N MOCTaBJIEHHOH 3a/1a4H 3a/aun 3a1aun 3aja4n
3HaTh: 37 pemenne | He 3HaeT pemeHre | 3HaeT Ha HHU3KOM YpoBHe | 3HaeT Ha cpelHeM YpOBHE | 3HAeT Ha BBICOKOM YpPOBHE

KOHKPETHBIX 3a1a4 MPOCKTa

KOHKPETHBIX 3aJa4 IMPOCKTa

pelieHne KOHKPETHBIX 3ajad
MIPOEKTA

pelIeHne KOHKPETHBIX 3ajad
MIPOEKTA

peleHne KOHKPETHBIX 3ajad
MPOEKTa

YMmers: Y7 opraHu3oBbIBAaThH

s peKkTuBHOE
B3aMMO/ICHCTBHE C APYTUMHU
HCTIONTHUTEISIMU ISt

peuicHus MPOCKTHLIX 3a1a4

He ymeer opranuzoBbIBaTh

3¢ pexTuBHOE
B3aMMOJEHCTBHE C APYTHMHU
UCTIONTHUTEISIMA ISt

peuieHus MpOCKTHLIX 3a1a4

YMeer Ha HU3KOM YpPOBHE
OpTraHU30BBIBATh

3¢ pexTuBHOE
B3aUMOJICHCTBUE C JPYyTUMH
WCTIOJTHUTEISIMU JUTS PEILICHUs
IPOEKTHBIX 3a/1a4

YmMeeTr Ha CpelHEM YpOBHE
OpTraHU30BHIBATH

¢ peKTUBHOE
B3aMMOJICHCTBHE C JIPYTHMU
HCTIOJTHUTEIISIMU JUTSL PEIICHUS
MIPOEKTHBIX 33734

YMeer Ha BBICOKOM YpPOBHE
OpTaHH30BHIBATH

¢ peKkTUBHOE
B3aUMOJEHCTBUE C JIPYTUMH
WCTIOJTHUTEIISIMH JIISI PEIICHHS
IIPOEKTHBIX 33/1a4
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Kon Kon u HanmeHoBanue Kpurepun onileHHBaHMs pe3yIbTaTOB 00yYSHHUS
KOMITETEHIINU pe3ynbTata 00y4eHus 1o 1-2 3 4 5
JMCIUIUIHHE

Bnagers: B7 HaBbikamu | He  Brmageer  HaBbikamu | Brageer Ha HuM3kOM ypoBHE | Bnameer Ha cpenHem ypoBHe | BnameeT Ha BBICOKOM YpOBHE
CETEeBOTO aHAJIN3a, | CETEBOTO aHaNIM3a, | HABBIKAMH CETEBOrO aHANW3a, | HAaBBIKAMH CETEBOIO aHAIW3a, | HABHIKAMH CETEBOTO aHAJIN3a,
KaJICHIApPHOTO KaJICHIAPHOTO KaJICHAAPHOTO IUIAHUPOBAHUS, | KaJICHIAPHOIO IUIAHUPOBAHUS, | KaJeHIApHOTO IIaHUPOBAHMS,
IUIAaHUPOBAHUS, KOHTPOJIS | IUTAaHUPOBAHMS,  KOHTPOJIA | KOHTPOJIA XOJa pEaNU3aliM | KOHTPOJA XOJa pealu3aldy | KOHTPOJS XoIa pealu3aliu
X0Jla peau3aliy IPOeKTa X0Jla peasIM3alii MPOEKTa IPOEKTa MPOEKTA MPOEKTA

IIKC-10 3HaTh: 38 pasmmunbie | He 3HaeT pasnmuuHble | 3HAeT Ha HHA3KOM ypoBHE | 3HAaeT Ha CpeAHEeM YpoBHE | 3HAeT Ha BBICOKOM YpOBHE
METOBI aHanM3a | METOMBI aHAJIN3a | pasMMYHBIe METOABl AHANW3Aa | PAa3IMYHbIE METOABl aHAJIM3a | Pa3MYHbIE METOIbl aHaIHN3a
nHpopmanuu no | uHpopMauu no | uHpopManuu no | uHpopmMamu no | uHpopmanuu hi(s)
TEXHHYECKUM TIpolieccaM M | TEXHHYECKHM MpoleccaM M | TEXHHYECKUM TIpolleccaM U | TeXHHMYECKMM TIpoleccaM MU | TEXHHUECKMM mpoueccaM |
pabore TEXHUYECKHUX | paboTe TEXHUYECCKHUX | paboTe TeXHUYECKUX | paboTte TEXHUYECKUX | paboTe TEXHUUYECKUX
YCTPOHCTB B He(dTerasoBoil | ycTpoiCTB B He()Tera3oBod | ycTpoilcTB B HedTera3oBoil | ycTpolCTB B HedTera3oBoi | yCTpoicTB B HedTerasooii
oTpaciu oTpaciu oTpaciu 0Tpaciu oTpaciu
Ymers: Y8 anamusupoBarh | He yMeeT aHanmu3upoBaTh | YMeeT Ha HHU3KOM YpOBHE | YMEET Ha CpeJHeM YpOBHE | YMeeT Ha BBICOKOM YpPOBHE
nH(POPMALIUIO no | uadopmanuio N0 | QaHAIM3UPOBATh MH(POPMALMIO | aHAJIM3UPOBATH MH(POPMALUIO | aHAIM3UPOBaTh HH(OPMAIHIO
TEXHOJIOTUYECKUM TEXHOJIOTUYECKUM o TEXHOJIOTUYECKUM | TI0 TEXHOJIOTHIECKAM | O TEXHOJIOTUYECKUM
nporeccam u paboTe | mpoueccam " paboTe | mpoueccam u paboTe | mporeccam u pabote | mpoueccam u pabote
TEXHHYECKHX YCTPOMCTB B | TEXHHYECKHX YCTPOWCTB B | TEXHHYECKHX YCTPOMCTB B | TEXHHMYECKHX YCTPOHCTB B | TEXHHYECKUX YCTPOWCTB B

HedTerazoBoii oTpaciu

HedTera3zoBoii oTpaciu

HedTera3zoBoii oTpaciu

HedTerazoBoi orpaciu

Hed)TerazoBoi orpaciu

Brmagers: B8  HaBbIikaMu

He BJIaaceT HaBbIKaMH

BnaneeT Ha HH3KOM YpPOBHC

Brnaneer Ha cpenHeM ypoBHe

Bnaz[eeT Ha BBICOKOM YPOBHC

aHanuza WHQOPMAaLMM 0 | aHaMM3a HHPOPMAIMK TO | HABBIKAMH aHamu3a | HaBBIKAMU aHamu3a | HaBBIKAMU aHanmu3a
TEXHUYECKUM IIpoIleccaM M | TEXHHYECKMM IpoleccaM M | HHPOpMaLuu no | uHpopmMauu no | uHpopmauu o
pabote TEXHUYECKUX | paboTe TEXHUYECKHX | TEXHHYECKMM TIpolleccaM M | TeXHHYECKHMM IIpoIeccaM | | TeXHHYECKMM IIpolieccaM u
YCTPOUCTB YCTpOMCTB pabote TeXHUUYECKUX | paboTte TeXHUUYECKUX | paboTte TEXHUYECKUX
YCTPOICTB YCTPOMCTB YCTPOICTB
3HaTh: 39 TexHuKy | He 3HaeT TEXHUKY | 3HaeT Ha HHU3KOM YypoBHE | 3HaeT Ha CpeAHEM YpOBHe | 3HaeT Ha BBICOKOM YpPOBHE
MIPOBEACHUSI HEOOXOMUMBIX | MPOBEACHUS HEOOXOIUMBIX | TEXHHKY MIPOBEACHUS | TEXHUKY MIPOBEACHUS | TEXHUKY MIPOBEICHUS
9KCIIEPUMEHTOB C | DKCIIEPHMEHTOB ¢ | HEOOXOIMMBIX HEOOXOIUMBIX HEOOXOTUMBIX
HCTONb30BaHUEM UCTIOJIb30BaHUEM SKCHEPUMEHTOB C | BKCIIEPUMEHTOB C | BKCIIEPUMEHTOB c
MPUKIAJHBIX MPOrPaMMHBIX | NPUKIAJHBIX MPOrPaMMHBIX | HCIIOJIb30BAHMEM MPUKIAJHBIX | UCIONb30BaHUEM HCIOJIb30BaHUEM MPUKIIAJHBIX
MIPOAYKTOB MPOAYKTOB IPOTPaMMHBIX NIPOAYKTOB MPUKIAJAHBIX  HPOTPAMMHBIX | MPOrPaMMHBIX IPOIYKTOB
MIPOAYKTOB

Ymers: Y9 nnanupoBarts u

MPOBOJUTE  HEOOXOJHMMBIC
JKCIIEPUMEHTBHI,
00pabaTeIBaTh c

MIPUMEHECHNEM  TIPUKIATHBIX
MIPOTPAMMHBIX MPOIYKTOB

He yYMEECT IJIaHUPOBATh U

MPOBOIUTE  HEOOXOIUMBIC
JKCIIEPUMEHTBI,
00pabaTbIBaTh c

MPUMEHEHUEM TPHUKJIATHBIX
MIPOTPAMMHBIX ITPOIYKTOB

YMeeTr Ha HH3KOM YpOBHE
IUTAHUPOBATh H  TMPOBOJUTH
HE0OXOUMBIC SKCTIEPUMEHTHI,
00pabaTeIBaTh c
MPUMEHCHHEM  MPHUKJIAIHBIX
MIPOTPAMMHBIX ITPOAYKTOB

YMeeT Ha CpeiHEM YpOBHE
IUIAHUPOBaTh M TNPOBOJHTH
HE00XOIUMBIE SKCTIEPUMEHTHI,
00pabaTeIBaTh c
NPUMEHEHHEM  IPHUKIATHBIX
IPOrPAMMHBIX IIPOAYKTOB

YMeeT Ha BBICOKOM YPOBHE
IUIAHUPOBaTb W  TPOBOJUTH
HEOOXOTUMBIE KCTIEPUMEHTEI,
00pabaTeIBaTh c
NPUMEHEHHEM  IPHKIIAJHBIX
IIPOrPaMMHBIX IIPOAYKTOB
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Kon Kon u HaumeHnoBaHue Kpurepun onileHHBaHMs pe3yIbTaTOB 00yYSHHUS
KOMITETEHIINU pe3ynbTata 00y4eHus 1o 1-2 3 4 5
JUCLUTUINHE
Brnamers: B9 cnocobamm | He Bmageer cmocobamu | Brameer Ha HI3KOM ypoBHe | Brmameer Ha cpemHem ypoBHe | Briageer Ha BBHICOKOM YpOBHE
OILIEHKH CTETEHU | OLIEHKU CTEIICHM | CIIOCO0aMU OIICHKM CTETEHH | CIOCO0aMH OLEHKH CTENEHH | CHOCOO0aMH OLEHKH CTEICHH
JOCTOBEPHOCTH PE3YIBTATOB, | JOCTOBEPHOCTH JIOCTOBEPHOCTH PE3yNbTAaTOB, | JOCTOBEPHOCTU pPE3YIbTATOB, | JOCTOBEPHOCTH PE3YNBTATOB,
IIOCTPOEHHEM  BBIBOJA Ha | PE3yJbTAaTOB, IOCTPOEHHEM | IOCTPOCHHWEM  BBIBOAA  Ha | MOCTPOEHHEM  BBIBOJA  HA | MOCTPOGHHEM  BBIBOJA  HA
OCHOBE pe3ynpTaToOB | BBIBOJA Ha OCHOBE | OCHOBE pe3ynbTaToOB | OCHOBE pe3yIabTaToOB | OCHOBE pe3yIbTaTOB
HCCIIEOBaHUS pE3yabTaTOB UCCIENOBAHNS | MCCIEIOBAHUS HCCIIEAOBaHHS HCCIIEIOBaHHS
3HaTh: 310 ¢usuko- | He 3HaeT ¢u3nko- | 3HaeT Ha HW3KOM YpOBHE | 3HAaeT Ha CpelgHeM YypoBHE | 3HaeT HA BBICOKOM YPOBHE
MaTeMaTH4eCKUH anmapaTr | MaTeMaTH4ecKuid  ammapar | (GU3MKO-MaTeMaTH4ecKuil (U3HKO-MaTEeMaTH4YECKHUH (U3MKO-MaTEeMaTH4YECKUH
JUIL  PpeIIeHHS  pacueTHO- | JUId pELIeHHs pacyeTHO- | ammapar JUIs pemeHus | ammapaT Ui pemieHus | ammapar Ui pemeHus
AaHATTUTUYECKUX 3a]a4 AQHAJTUTUYECKUX 3a/1a4 pacueTHO-aHAIUTHYECKUX pacueTHO-aHAIUTHYECKUX pacueTHO-aHAIUTHYECKUX
3aja4 3a1a4 3a1a4
Ymers: Y10 wucnons3oBath | He  yMeeT wucmonb3oBaTh | YMeEET Ha HHU3KOM YpOBHE | YMEET Ha CpelHEeM YpOBHE | YMeeT Ha BBICOKOM YpPOBHE
(U3HKO-MaTeMaTHYECKHit (pU3MKO-MaTEeMaTHYECKHUH HCTIONb30BaTh (GU3MKO- | UCTIONH30BATH (HM3MKO- | UCTIONIBH30BATH ¢usmxo-
anmapat Ui pelIeHMs | ammapar Ui pEIIeHUs | MaTeMaTW4eCKHi ammapaT Uil | MaTeMaTHYeCKUH ammapar Ui | MaTeMaTH4eCKHUH ammapaT IJis
pacYeTHO-aHAINTHYECKUX pacUeTHO-aHAIUTUYECKUX peleHus pacueTHO- | peleHHs pacUeTHO- | peIIeHHs pacueTHo-
3a[a4, BO3HUKAIONINX B XOJA€ | 33[a4, BO3HUKAIOUINX B XOJ€ | aHATUTUYECKHUX 3a/a4, | aHATUTUIECKHX 3a/a4, | aHATUTHIECKUX 3a1ad4,
npodeccHoHAIBEHOM npodeccrnoHabHOM BO3HHUKAIOIUX B XOJI€ | BO3HUKAIOIINX B X0JI€ | BO3HUKAIOIIHNX B Xofe
JESITeNbHOCTU JIeSITEIbHOCTH npodeccrnoHaIbHOM podecCHOHANBHOM TIpodecCHOHANTBHOMN
JIeSITEIbHOCTH JESITeAbHOCTU JESITEIbHOCTH

Bnanmets: B10 cioco6nocThi0 | He Bmageer cmocoOHocThIO | Biameer Ha HEH3KOM ypoBHe | Brmameer Ha cpemHeM ypoBHe | Bmageer Ha BBICOKOM YpOBHE
HCTIONB30BaTh (U3MKO- | UCTIONIL30BAThH (hU3KKO- | CHOCOOHOCTRIO HCIOJB30BATh | CIIOCOOHOCTHIO HCIOIB30BATH | CHOCOOHOCTBIO HCIIOIB30BaTh
MaTeMaTHYECKUH ammapar | MaTeMaTHYeCcKHH  ammapar | (U3MKO-MaTeMaTHUeCKUit (U3MKO-MaTEeMaTHYECKUH (U3MKO-MaTEeMaTHYECKHUH
JUIA  peIIeHHS  pacueTHO- | i1 pElIeHHs pacyeTHO- | ammapar JUIs pemeHus | ammapaT IS pemieHus | ammapar IS pemeHHs
AHATTUTHYECKHIX 3a/a4, | aHATUTHUIECKUX 3a/a4, | pac4eTHO-aHAJTHUTUIECKUX pacueTHO-aHAIUTHYECKUX pacueTHO-aHAIUTHYECKUX
BO3HHUKAIOIINX B XOJie | BOBHHMKAIOMMX B XOJAE€ | 3a7a4y, BO3HHKAIOIIMX B XOJ€ | 3a/a4, BO3HUKAIONIMX B XOJ€ | 337a4, BOSHHUKAIOUIUX B XOE
po¢eCCHOHATBHOMI npodeccnoHanbHOMI npodeccnoHanbHOMI npoQeCCHOHATBHOM npodeCCHOHATBHOM
JeSITeIbHOCTU JIeSITEIbHOCTH JIeSITEIbHOCTH JeSITeAbHOCTU JeSITEIbHOCTH

[IKC-11 3HaTh: 311 ocHoBHble | He 3HAeT OCHOBHbIE | 3HAeT Ha HHM3KOM YypOBHE | 3HaeT Ha CpeJAHEM YpOBHE | 3HaeT Ha BBICOKOM YpPOBHE
HampaBJIeHUS HAy4YHBIX | HaIpaBIECHUS HAy4YHBIX | OCHOBHBIE HaMpaBJICHUSI | OCHOBHBIE HAIpaBJICHUS | OCHOBHBIE HaNpaBJICHUS
HCCIIeI0OBaHUI B | HCCII€OBAaHHUH B | HAYYHBIX MCCIEJOBAHMN B | HAyYHBIX HUCCIEAOBAaHMM B | HAYYHBIX HCCIEJOBaHUIl B
HedTerazoBoii orpaciu Hedrera3zoBoii oTpaciu Hedrera3zoBoii oTpaciu HedTerazoBoi orpaciu Hed)TerazoBoi orpaciu
VYmers: V11 anamusupoBars | He ymeeT aHanusupoBaTh | YMeET Ha HU3KOM YpPOBHE | YMEET Ha CpeJHEM YPOBHE | YMEET Ha BBICOKOM YpPOBHE
OCHOBHBIE HaMpaBJICHUs | OCHOBHEBIE HalpaBJICHUsS | aHAIM3UPOBATh OCHOBHBIE | aHAIU3UPOBAThH OCHOBHBIE | aHAIM3UPOBAThH OCHOBHBIE
HAyYHBIX HCCJICIOBAaHMH B | HAyYHBIX HCCICIOBAHWHA B | HAIPaBICHUS HAy4YHBIX | HaIpaBJICHUS HAyYHBIX | HaIpaBJICHUSA Hay9IHBIX
He(TerazoBoi oTpaciu He(Tera3oBoi oTpaciu Hcche0BaHuM B | HCClIeI0BaHUI B | UCCle0BaHUI B

He(Tera3oBoi oTpacyu

He(Tera3oBoi OTpaciu

He(Tera3oBoi OTpaciu
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Kon
KOMIICTEHIIMHU

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHMs pe3yIbTaTOB 00yYSHHUS

pe3yabTata 00y4eHuUs 1Mo 1-2 3 4 5
JUCHUTIINHE
Bnagers: Bl1l  naseikoMm | He BJIAJEET HaBbIKOM | Bnameer Ha Hu3koMm ypoBHe | Bmameer Ha cpenHem ypoBHe | Biageer Ha BBICOKOM ypOBHE
aHajau3a HaTpaBJICHUS | aHaJ3a HaIpaBJICHUS | HABBIKOM aHajJn3a | HaBBIKOM aHajJu3a | HaBBIKOM aHamm3a
HAay9YHBIX HCCJICOOBAaHWH B | HAyYHBIX WCCICIOBAHUN B | HAIPaBIICHUS HAy4YHBIX | HaIpaBJICHUS HAyYHBIX | HAIPaBJICHUS HayYIHBIX
HedTera3zoBoil oTpaciu HedTerasoBoit oTpaciu HCCIEeI0OBaHUI B | HCCIIeIOBaHUM B | MCCIEeNOBaHUN B

HedTera3oBoit oTpaciu

He(Tera3oBoi oTpaciu

He(Tera3oBoi OTpaciu

3nate: 312 oOocHOBaHUE
aKTyaJIbHOCTH u e
COOCTBEHHBIX HCCIIEIOBAHUM
¢ MOCTIC Y FOLITUM X
MIPECTABICHUEM Ha
KOH(epeHIMAX U CeMHUHapax

He 3maer o0OocHOBaHMeE
aKTyallbHOCTH u neau
COOCTBEHHEIX HCCIIEI0BAHMIT
c MOCTIC Y FOLITUM ux
MPE/ICTaBICHUEM Ha
KOH(epeHIUsIX 1 CeMUHapax

3HaeT Ha HH3KOM YypOBHE
000CHOBaHHE AKTYaJbHOCTU H

(S0 COOCTBEHHBIX
HUCCJIeIOBaHUI c
MOCIEAYIOIUM X
MpecTaBIeHHEM Ha

KOH(epeHIUsIX ¥ CEeMUHapax

3HaeT Ha CpeOHEM YpOBHE
000CHOBaHUE aKTyaIbHOCTH U

eau COOCTBEHHEIX
HcclieTI0BaHUN c
MOCJIE Y FOLITUM nux
npe/CTaBICHUEM Ha

KOH(pEpEHIUIX ¥ CEeMUHApax

3HaeT Ha BBICOKOM YpOBHE
000CHOBaHHE aKTYaIbHOCTH U

LIeJTH COOCTBEHHBIX
HCCJIeIOBaHMI C
MOCJIC Y FOLITUM ux
npeJICTaBICHUEM Ha

KOH(pEPEHLUIX ¥ CEMUHApax

YMers: Y12 natb | He ymeer nate oOocHOBaHME | YMeeT Ha HH3KOM YpOBHE | YMeeT Ha CpeJHEM YpOBHE | YMeeT Ha BBICOKOM YpOBHE
000CHOBaHHE aKTyaJdbHOCTH | aKTyaJbHOCTH M  IeJId | JaTh 00OCHOBaHUE | IaTh 000CHOBaHHE | OaTh 000CHOBaHHE
u Leau COOCTBEHHBIX | COOCTBEHHBIX HCCIICOBAHUH | aKTyallbHOCTH u LENH | aKTyaJbHOCTH u LENH | aKTyaJbHOCTHU u Lenu
HCCIeI0BaHUI c|c MOCJIEAYIOIUM WX | COOCTBEHHBIX MCCIICIOBAHUN C | COOCTBEHHBIX HCCIICIOBAHMIL C | COOCTBEHHBIX MCCIICIOBAHUHN C
MOCJIEAYIOIUM UX | OpeacTaBICHUEM Ha | MOCIEAYIOLUM UX | TOCHENYIOIINM UX | TIOCIENYIOLIUM ux
MpeACTaBICHUEM Ha | KOH(EpeHIUIX U CEMUHApaX | MPeICTaBICHUEM Ha | MpelcTaBIeHUEM Ha | MpeacTaBiIeHUEM Ha
KOH(EpEHIUAX U CEMHHApax KOH(QEpEeHIUIX U CeMUHApax KOH(EpEHIUIX U CEMHHApax KOH(pEPEHIUIX H CEMHHApax
Bunagers: B12 HaBbikamu | He  Brmageer  HaBbikamu | Brmageer Ha HuM3kOM ypoBHe | Bnameer Ha cpenHem ypoBHe | Bnaneer Ha BBICOKOM YpOBHE
KPUTHYECKOTO  OLIEHMBAHMA | KPUTHYECKOTO OLIEHHBAHUS | HaBBIKAMHU KPUTHYECKOTO | HaBBIKAMHU KPUTUYECKOTO | HaBbIKAMH KPUTHYECKOTO
HaTpaBJIeHUI HAYYHBIX | HalpaBJICHUI HAyYHBIX | OLIEHHUBAHHUSA HaTIpaBIECHUH | OI[CHUBAHUS HaIlpaBJIEeHUI | OIlEHUBAaHUS HaTpaBJIeHUH
HCCIIEeI0BaHUI B | UCCIIEJOBAHUN B | HAy4YHBIX HCCJIENOBAaHUI B | HAyYHbIX UCCJICJOBAaHUM B | HAy4HBIX MCCIEAOBAaHUH B
He(dTerazoBo oTpaciu He(TerasoBoil oTpaciu He(TerasoBoil oTpaciu HedTera3oBoi oTpaciu HeTera3oBoi oTpaciu

3HaTh: 313 meronsl | He 3HaeT MeTozB! | 3HaeT Ha HHM3KOM YypOBHE | 3HaeT Ha CpeJHeM YpOBHe | 3HaeT Ha BBICOKOM YpPOBHE
MIPEJCTAaBICHNS DPE3YJIbTAaTOB | MPEACTABICHUS PE3YJIbTATOB | METO/BI MIPEJCTABICHUS | METOABI NPEACTaBICHUS | METOBI MIPECTaBICHUS
HCCIIEeI0BaHUI HCCIIEI0BaHUI pE3yJIbTAaTOB HCCIEAOBaHUI pE3yJIBTaTOB UCCIEN0BAHUN pE3yJITaTOB MCCIEN0BAHUN
Ymers: VY13 cocraBmare | He ymeer ‘YMeer Ha HU3KOM YPOBHE YMeeT Ha cpeiHEM ypOBHE ‘YMeeT Ha BBICOKOM YPOBHE
Hay4YHO-00OCHOBaHHbBIE

JOKJIazpl 1Mo TpodiieMaM B

HedTerazoBoii orpaciu

Bunagers: B13 wmeromamu | He  Bmameer  Meronmamu | Brnageer Ha HuM3kOM ypoBHe | Bnameer Ha cpenHem ypoBHe | BianeeT Ha BBICOKOM YpOBHE

IIPEACTABICHUS PE3YyIbTaTOB
COOCTBEHHBIX HCCIIEIOBaHUI
B BHMIE  KOMIIBIOTEPHOMU
IIPE3CHTALMN

IIPEACTABICHUS PE3YJITaTOB
COOCTBEHHBIX HCCIIEIOBAHUH
B BHUAEC  KOMIBITEPHOH
MPE3eHTALUN

METOJIaMU NpEeACTaBICHUS
pe3yJIbTaToOB COOCTBEHHBIX
HCCJIeIOBaHUI B BUJIC

KOMIIBIOTEPHOM Mpe3eHTAIUN

METOJaMU NIpeACTaBICHUS
pe3yJbTaToOB COOCTBEHHBIX
HUCCIIEIOBaHUMN B BHJIC

KOMIBIOTEPHOUN NPE3EeHTALNN

METOoJaMU MpeACTaBICHUS
pe3yJIbTaToOB COOCTBEHHBIX
HCCJIEIOBAHUI B BHUJIC

KOMIBIOTEPHON NPE3EHTALNK
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[Tpunoxenwue 2

KAPTA
o0ecre4eHHOCTH TUCHHMILUINHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Jucnunnuna HelipoHHbIE ceTu

Kon, ciermanbHocTh 21.05.06 Hedrerazosble TEXHUKA U TEXHOJIOTHU
Hampasnennocts TexHonorust OypeHus: HEPTSHBIX ¥ Ta30BbIX CKBAXKUH
Pa3zpaboTka u skcrutyaTaius HeTSHBIX U Ta30BBIX MECTOPOKIACHUI
MarucTtpanbHble TpPyOOIpOBOIbI M ra30He()TEXpaHUIIHILA

Marmuasl 1 000py10BaHKHE HEPTETa30BbIX TPOMBICIIOB

Konruurent Hamuuue
OGeceYyeHHOCTh,
HasBanue yye6Horo, yuebHo-meroanueckoro | Kosmuecto|oOydarommuxcs, - PIEKTPOHHOIO
U3gaHusd, 3K3eMHHHpOBI/ICHOJ'Il)3yIOHII/IX v o BapI/IaHTa B
JIUTEPATyPOH,
aBTOp, U3AATENLCTBO, BUJ U3JaHUs, FOJl U3/IaHUA B BUIK YKa3aHHYIO % 9bC
JIMTEPATYPy (+/-)

Ne

n/n

HetipoHHBIC CeTH: OCHOBBI Teopuu / A. U.
Fanymkud. - [b. M.] : Topsiaast muaus-Tenekom,

1 2017. - 496 c. - OBC Jlans. : [caiit]. - URL:
https://e.lanbook.com/ book/111043

Hetiponusie cety : YuebHnoe nocodue / E. 1.
lopoxanuna. - Camapa : [loBoimkckuit
rOCYAapCTBEHHBIN YHUBEPCUTET

2 renexomMmyHuKanuii u uapopmaruku, 2017. - 84 C.
- OBC "IPR BOOKS" — URL.:
http://www.iprbookshop.ru/75391.html
Heiiponnsie cetu : yueoHoe nocodue / C. A.
Bakynenko, A. A. XXuxapesa. - Cankr-IletepOypr :
Cankr-IleTepOyprckuii rocymapCTBEHHBIH

3 yHHMBEPCHTET IPOMBIILIEHHBIX TEXHOIOTHil 1
mu3aitaa, 2019. - 110 c. - 35C "IPR BOOKS" —
URL.: http://www.iprbookshop.ru/102447 .html

OP — DoneKkTpoHHBIA pecypc JUId aBTOp. IIONb30BaTeNed JOCTYNEH 4epe3  OIEKTPOHHBIN
KaTasor/Jnektponnyto oubnmorexy TUY http://webirbis.tsogu.ru/

OpP* 30 100 +

Op* 30 100 +

OP* 30 100 +
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