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1.Iestn ¥ 321241 OCBOEHUS THCHUILIMHBI

Lenp IUCHMITIMHBI 3aKIIOYAETCS B OBJIAJCHUM (YHAAMEHTAJIbHBIMH 3HAHUSAMH B
001aCTH HEHPOHHBIX CETeH M UX UCIOIB30BAHUHU NPU PEHICHUN HAYYHBIX U MPUKJIAJHBIX 3a/1a4.

3agaun JUCIUILIHHEL:

— u3ydyeHue Oa30BBIX TEOPETHUECKHMX OCHOB METOJOJOTHH HEHPOHHBIX CeTeH,
MaTeMaTUYECKUX MOJEIEH U METO/IOB, JISKAIINX B OCHOBE HEHPOHHBIX CEeTeH;

— (¢opmupoBaHME YMEHHUI BbIOOpa aAPXUTEKTYPbl HEHPOHHOH ceTH C Y4ETOM
0COOCHHOCTH pelIaeMbIX 3371ad;

— (dopMHpOBaHHE YMEHUI peann30BaTh HEWPOHHYIO CETh C UCIOJIB30BAaHUEM MAKETOB
porpamm;

— (¢opMHpOBaHHE HABBIKOB pPabOTHl ¢ HabopamMH HaHHBIX, HCIOIB3YEMBIMH IS
00y4eHUsl HEHPOHHOM ceTH;

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

IIOCTPOEHHBIX MOJEIEH.

2.Mecto qucuuminnsl B ctpykrype OIIOII BO

Hucuummua b1.B.JIB.06.02.03 «HeiipoHHble ceTh»  OTHOCUTCS K JUCIUILIMHAM
anektuBHOrO Moayns «Digital & IT. MamuHHOe 00yueHHe U aHAJIM3 TaHHBIX» YacTH Y4eOHOTO
maHa, GopMUPYEMOM YHaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIIEHUH.

Heo6xoauMbpIMU yCIOBUSAMH JUIsI OCBOSHUS! TUCIMITIIMHBI SBIISIOTCS:

— 3HAaHUE OCHOBHBIX MOHATHM JUCKPETHONM MaTeMaTHKH, NPUKIATHOW aireOpsl,
BBIUNCIIUTEIbHON MaTeMaTHKU;

— 3HaHME OCHOB s3bIKa TporpamMupoBanue Python, ymenue paspabaTbiBaTh
ITOPUTMBI PEIIEHNUS 33]a4 U 3alIAChIBaTh UX Ha SI3bIKE IPOrpaMMHUPOBaHUS;

— BJAJICHUE HABBIKAMHM HCIIOJIb30BAHHUS KOMIIBIOTEPHBIX TEXHOJOTHMH M CpPEICTB
00paboTKM HHpOPMALIUH.

CopepxaHue JUCHMIUIMHBI CIIY)KMT OCHOBOHM ISl OCBOEHMSI TuCHUIUIMH «lIpukiagHbie

3aaa4M aHaIn3a JaHHBIX», JJI ITPOXOXKACHUA ITPAKTUKH, Hay‘-IHO-I/ICCJ'Ie,ZIOBaTeJ'II)CKOI\/’I pa6OTI)I.

3.Pe3yabTaThl 00y4eHHs MO TUCIUTLINHE
[Ipomiecc wm3yuyeHus AWCIUIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE  CIICTYIOIINX

KOMIIETEHIINN:



Tabmuma 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

Kon u HaumenoBanue
HUHNKATOpa JOCTHKEHHS
komnerenumu (MIAK)

KOZ[ 1 HAaMMCHOBAHUE pPE3yJibTaTa O6y’~IeHI/I51
10 JTUCHHMITTIMHEC

VK-1. Cnocoben
OCYILECTBIIATh KPUTHUCCKHUIA
aHau3 IPOOIEMHBIX
CUTYyalUi HAa OCHOBE
CHCTEMHOIO IIOIXO0/1a,
BBIpa0aTHIBaTh CTPATETHIO
NEUCTBUMN

VK-1.1. Amamuszupyet
MpOOJIEMHYIO CUTYaIUIO
(3amavy) ¥ BBIICTACT €€
0a30BBIE COCTABIISIOIIHE.
PaccmartpuBaeT paznuuHble
BapUaHTHI PEIICHUS
TIPOOJIEMHO CHUTYaIIH
(3amaum), pazpabaTeIBacT
ITOPUTMBI UX peaTH3aliH.

1.1 3HaeT KJIacCHYECKHE MaTEMAaTUUECKHUE
MOJIENH, IPUMEHSIEMbIE B PA3IUYHBIX
00/1aCTAX YETOBEYECKOM AEATENHHOCTH

1.2 MomudpuIHUPyeT KIACCHIECKHUE
MaTeMaTHYeCKUe MOCIH ISl PEIICHUS
KOHKDETHBIX 3aJa4 Npo(hecCHOHAIBHON
JIeATeIbHOCTH

1.3 mpuMeHseT MeTOIbI MaTeMaTHIEeCKOTO
MOJICTMPOBAHMUS IS PEIICHHUST KOHKPETHBIX
3a7a4 npodeCcCHOHAILHON eI TeIbHOCTH.

VYK-1.2. Onpenensietr u
OIICHUBAET MPAKTHUECKHE
MOCJIEACTBHS BO3MOXKHBIX
pelIeHni 3a1a4n.

2.1 3HaeT crocoObI MPUMEHEHHS MOIeNeiH
HEWPOHHBIX ceTel I 00padOTKU
nH(opManuy u pacro3HaBaHusi 00pa3oB

2.2 OLICHUBAET KauecTBO 00y4eHHs MoJesel
MAaIIMHHOTO 00Yy4eHus;

2.3 BiazieeT TEXHOIOTUAMHU aHAIN3a U
I/IHTepHpeTaHI/IH HOHy‘IeHHbIX JAaHHBIX B
00JIaCTH MHTEJUIEKTYaIbHBIX CHCTEM.

VYK-1.3. OcymectBusieT
CHCTEMATH3ALUIO
HHPOPMALINH Pa3THIHBIX
THIIOB ISl aHAJIA3a
TPOOJIEMHBIX CUTYalHH.
BripabateiBaet cTpaTeruro
JIEACTBUH [JIs1 HOCTPOEHUS
aJITOPUTMOB PEIICHHUS
IOCTaBJICHHBIX 3a7a4.

3.1 3HaeT MaTeMaTUYECKHE,
€CTECTBEHHOHAYYHbIC U COLUAITLHO-
SKOHOMHYECCKHE METOIBI IS HCIIOIb30BaHUS
B IPO()ECCHOHAITBHOM JACATEIHbHOCTH

3.2 penraet HeCTaHAAPTHbHIE
npodeccrnoHaNbHEIC 3a]]a9H, B TOM YHCIIC B
HOBOM MJIM HE3HAKOMOM CpeJie U B
MEXIUCIHATUIMHAPHOM KOHTEKCTE, C
MPUMEHEHUEM MaTeMaTHYECKUX,
€CTECTBEHHOHAYUYHBIX, COI[UATBHO-
9SKOHOMHYECKHUX U MPOGECCHOHATBHBIX
3HAHUM

3.3 BraieeT HaBbIKAMH TEOPETUYECKOTO U
9KCTIEPUMEHTAIILHOTO UCCIICAOBAHUS
00BEKTOB TIPOPECCHOHANBHOM JCITEIBHOCTH,
B TOM YHCJIC B HOBOI HJIM HE3HAKOMOM cpere
Y B M&KIHMCIUIUIMHAPHOM KOHTEKCTE

VK-1.4. Bnageet HaBBIKAMU
MIPOTPaMMHUPOBAHHUS
pa3pabOTaHHBIX AITOPUTMOB U
KPUTHIECKOTO aHAIH32a
MOJIYYE€HHBIX Pe3yJIbTaTOB.

4.1 3HaeT COBpEMEHHBIE METO/IBI Pa3pa0OTKH
W peajM3aliy arOpUTMOB MaTeMaTHYECKUX
MoJerneld Ha 06a3e SA3bIKOB M TAKETOB
MPUKJIAIHBIX IPOTPaMM MOJEIHPOBAHUSI.

4.2 pa3pabaTbIBaeT U peas30BbIBACT
ANTOPUTMBI MaTEMaTHUECKUX MOJIeNeil Ha
6ase A3BIKOB U IAKETOB MPHUKIATHBIX
IPOTPaMM MOJICITHPOBAHHUS.

VYK-2. CnocobeH ynpaBisiTh
MPOEKTOM Ha BCEX dTalax ero
’KU3HEHHOT'O 1IMKJIa

YK-2.1. ®opmynupyet B
paMKax MOCTABIEHHOM LeJTH
MPOEKTa COBOKYITHOCTh
B3aNMMOCBA3aHHBIX 3a/a4,
00eCceYrBarOINX €
noctmxenue. Onpeaenser
OKHIaeMBIE PE3YIILTATHI
pelIeHusI BBIICICHHBIX 3a/a4.

1.1 3HaeT MOCTaHOBKY OCHOBHBIX 33]1a4
MAaIlTMHHOTO 00y4YeHHsl, OCHOBHBIC TTOHSITHS U
0a30BbIf MaTEMaTHYECKHUII anapaT HEYETKOI
JIOTUKH; CTTOCOOBI THOPUIU3AIIMHA METOIOB
BBIYHCIIUTENLHOTO UHTEJIEKTA C
HCIOJIb30BaHUEM

TPaJAULIMOHHBIX METO/I0B ONTUMHU3ALINU U
pacro3HaBaHHs 00pa3oB

1.2 mpoBOAUT aHANK3 33aa9U I BEIOOpa
HaWJIY4ILEro MeTo1a BBIYUCIUTEIBHOTO
WHTEJUICKTA WM THOPHIHOTO METO/IA,
MOAXOJISATIETO JIJIsl KOHKPETHOH 3a/1a4H;

1.3 BasieeT HHCTPYMEHTAMH POCKTHPOBAHUS
U OLIEHKA KauecTBa MOJIee HEHPOHHBIX




ceTen

VK-2.2. TIpoextupyet
pelieHne KOHKPETHON 3a/1auu
MIPOEKTa, BEIOUpast
ONTHMAJIBHBIH CIIOCO0 ee
pEeLICHUs, UCXOAS U3
JEWCTBYIOIINX TPABOBBIX
HOPM M UMEIOIINXCS PECYPCOB
U OTPAHUYECHUI

2.1 3HaeT OCHOBHbIE apXUTEKTYPbI

HNHC u obnacti uX MpUMEHEHMsI; OCHOBHBIE
cnocoOrI U ipasmia ooydenus MHC.

2.2 OlleHHBAET KaueCTBO OOYUICHHUS
pasmmanbix Mogeneit MTHC; monenmmpoBath
WHC cpencrBamu HeiipomakeToB Matlab
NNTool.

2.3 BraieeT HaBBIKAMH PELICHHS 3a71ad
amnMpOKCUMAIINH, TPOTHO3UPOBAHUS,
Kiaccu(uUKauy TaHHBIX, PACIIO3HABAHUS
00pa3oB

VK-2.3. Pemaet KOHKpeTHbIE
3aj1a4 MPOEKTa 3as1BJICHHOTO
Ka4yecTBa M 3a YCTaHOBJIIEHHOE
BpeMs

3.1 3HaeT BHBL, CTPYKTYPY,

NPUHLIUIBI 1 METOABI CHCTEMHOM
OpraHu3aluy HEUPOHHBIX CETEH

3.2 ucnomnb3yeT OCHOBHBIE HEIPOHHBIE CeTU
Juist 00pabOTKH HHPOPMAIUU

3.3 BraieeT METOJaMM aHallu3a ¥ CUHTE3a
IIPU CO3JIaHUHU, UCCIEIOBAHUU U
9KCIUTyaTallud HEMPOHHBIX CeTel

[IKC-3

CriocobeH MOoIenpoBaTh
THIIPOTEOJIOTHUECKUE U
HWH)XEHEPHO-TEOJIOTHIECKUE
TIPOTICCCHI U SIBIICHHSL.

I1IKC-3.3 Brnaneet HaBBIKAMU
MOCTPOCHHS HHKEHEPHO-
re0JIOTHYECKOM U
THIPOTE€OIOTHIECKON MOIeNH
HN3yJaeMbIX 00BEKTOB.

3.1 pa3zpabatbIBaeT U peaan30BhIBACT
AITOPUTMBI MaTEMaTHYECKUX MoJesIeil Ha
0a3e A3BIKOB M MAKETOB MPUKIIATHBIX
HPOrpaMM MOAEIUPOBAHUSL.

4.00neM aucuu

IIJINHBI

OO0umii 00beM UCHMIIMHBI COCTABISAET 3 3a4ETHRIX eAUHHUIIEI, 108 yacos.

Tabmuna 4.1.
AyIUTOpHBIE 3aHATHS/KOHTaKTHAst paboTa,
®opma
dopma Kypc/ qac. CamocrosiTenbHas .
POMEKYTOYHOM
00yueHHs cemMecTp Ipaktrueckue | JlaGoparopHble paborta, yac.
Jlexkuun aTTeCcTalluu
3aHATUSL 3aHATUA
o4Has al7 18 34 - 56 3a4éT

5.CTpyKTYpa U coep:KaHue TUCHUIINHBI

5.1. CtpykTypa AUCITUTUIHHBI

oyHas ¢popma o0ydenusi (OPO)

Tabmuna 5.1.1

CrpyxkTypa AynuTopHbIe
No JUCIUTUTAHBI/ MOTYJIS 3aHATHSA, Yac. CPC, | Bcero, OLICHOUHbBIE
Kon MK
n/m | Homep Haumenosanue 1 N Jla6 | wuac. qac. cpeacTBa
paszena pazzena ’ P
3aganue Ha
1abopaTopH
Beeaenue B zijé 3]\;;)1 padoty
1 1 ;‘Zﬁ;ﬁfﬁ’emmx 1| 2 - 5 8 VK-1.3. BONPOCH
HEUPOHHBIX ceTen YK-14. LA
VK-2.1. 3aIIMTHI,
YK-2.2. BOTIPOCHI
YK-2.3. TeCTa
TIKC-3.3 3amanve Ha
ITakeTts! nporpamm HaGOPATODH
2 2 JUTst paboTHI C 2 4 - 5 11 patop
. yio pabory
HEHPOHHBIMHU CETAMHU No 2




OO0yueHue
HEWPOHHOU CEeTH.
HaGops! nanHBIX

TlonmHocBs3HAs
HEHUpOHHas CETh
TPSMOTO
pacmpocTpaHeHUs
(FNN)

11

[TocTpoenue
APXUTEKTYPHI
HEHUPOHHOW CETH U ee
oOyueHwme

Pat6ota ¢ TensorFlow
u Kaggle

BOTIPOCHI
IS
3aIATHI,
BOTIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yio pabory
Ne 3,
BOIIPOCHI
TSI
3aIlIUThI,
BOIIPOCHI
TecTa

3amanue Ha
nmabopaTopH
yio paboty
Ne 4,
BOIIPOCHI
ULt
3aIIUTH,
BOIIPOCHI
TecTa

3amanue Ha
n1abopaTopH
yio paboTy
Ne 5,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio pabotry
Ne 6,
BOTIPOCHI
JUIs
3aIIHTHI,
BOTIPOCHI
TecTa

AHanu3 xayecTBa
o0Oy4ueHHs HEHPOHHOM
ceTH

IIpumenenue
HEHPOHHBIX ceTeil
JUI pelIeHus 3a0a4Kl
perpeccun

10

CaépTouHsie
HEWpOHHBIE CETU

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
IIKC-3.3

3aganue Ha
nmabopaTopH
yio paboty
Ne 7,
BOIIPOCHI
ULt
3alIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nmabopaTopH
yio pabory
Ne 8,
BOTIPOCHI
JUTS
3aIIHTHI,
BOTIPOCHI
TecTa

3amaHue Ha
nmabopaTopH
yio paborty




10

10

[peaBaputenbHO
00yUYCHHEBIC
HEWPOHHBIE CETH

11

11

Heliponnsie cetu nmns
3amaq 00paboTKU
€CTECTBEHHOTO S3bIKa

11

12

12

PexyppeHTHBIE
HEWPOHHBIE CETU

13

19

Ne 9,
BOIIPOCHI
IS
3AIIUTHL,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yiO paboty
Ne 10,
BOIIPOCHI
JUTSt
3aIUTHI,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yio pabory
Ne 11,
BOIIPOCHI
JUISL 3aI0UTHI

3amanue Ha
n1abopaTopH
yio paboTy
Ne 12,
BOTIPOCHI
ULt
3aIIUTHI,
BOIPOCHI
TecTa

13

3auér

34

YK-1
YK-2
ITIKC-3

Bormpocet
g 3adéra
(B  dopme
TeCcTa)

Hroro:

18

34

108

5.2. ConeprkaHue TUCLHUIIIVHBI.

5.2.1. Coneprxanue pa3esioB JUCIUTUIUHBI (TUIAKTUUECKUE €IUHUILIBI).

Paznen 1. «BBeneHne B TeMAaTHUKy UCKYCCTBEHHBIX HEMPOHHBIX CeTeil». XPOHOJIOTHYECKHE

ATalbl Pa3BUTUS HEMPOHHBIX ceTed. Monenb nckyccrBeHHoro Helipona Mak-Kamnoka n [lnrca,

ITepcentpon Pozen6narra. OpHOCIIONWHBIE M MHOTOCIONHbBIE HepoHHble ceTu. CeTd MpsIMOro

pacipoCTpaHCHUA U CETU C O6paTHI>IMI/I cBa3sMU. lloHsATHE «T J'IY6OKI/Ie HeﬁPOHHBIe CCTHN» U UX

npeumyinectsa. Knaccudukanys HEHpOHHBIX ceTell B pa3pe3e pacHpOCTpaHEHHs CUTHAlA U

[JIyOMHbI HEHPOHHOW CceTH. 3aJaud, pellaeMble TIIYOOKUMHM HEHpOHHBIMU ceTsMH. DYHKIMU

aktuBanmu. OO6opynoBaHue, npumensemoe Uil HelpoHHbIX cereil. CUDA — mnporpamMMHbIHA

unrepdeiic st GPU ot komnanuu NVIDIA.

Pazpmen 2. «[lakeTsl mporpamMm it pabOTBI ¢ HEWPOHHBIMH ceTssMi». O030p TaKeToB

nporpamm. ITakers! s padotsl ¢ ganHbiMA. [Takersr NUMPY u Pandas. IakeTs! i MaIimHHOTO

oOyuenus. uctpuOyruB Anaconda, makerst JupyterLab, Jupyter Notebook. bubmmorekn Python




JUISL MOZIETPOBaHus 1 00yueHus HeliponHo# cetu. Ilakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenne HeiiponHoil cetn. HaOopel nmanHbIX». OOy4yeHHE C Yy4YHTElEM,
oOyueHue Oe3 yuurens, o0ydeHHE C HOAKpEIUIEHHEM. AJTOpUTM OOpaTHOrO paclpoCTpaHEHHs
ommOku. Tumbl 33124, 3G(HEKTUBHO pelIaeMbIX C MOMOIIBIO TIIYOOKMX HEMPOHHBIX CeTell (3amaun
pacro3HaBaHusl, 3a7a4d KiIacCU(UKALUK, 3aauyll PEerpeccHd, 3a1aud Kiactepusaimu). Habopsl
JaHHBIX 11 00y4eHHs HEHpOHHOW ceTH. TpeHUpOBOUYHBIE, TECTOBBIC M MPOBEPOYHBIC JAHHBIC.
Bo3morkHocTH nakeToB 1o pabote ¢ Habopamu JaHHbIX. [lonsTre smoxu o0yuenus. [Touck HabopoB
JAHHBIX M3 pa3IMYHbIX HCTOYHUKOB (Githab u npyrux).

Pa3nen 4. «IlonHocBsi3Has HelpoHHast ceTh npsimoro pacrpoctpaneHust (FNN)». Ananus
Habopa JaHHBIX C TOYKHM 3PEHHUs JalbHEWILIEro NOCTPOeHUs HeWpoHHOM certu. KommuecTBo
CKPBITBIX CJIOEB U KOJMYECTBO HEMPOHOB. ba3oBble 00BEKTHI U MapaMeTpbl 0OBbEKTOB INIyOOKHX
HelpoHHBIX cereil B TensorFlow.

Pa3znen 5. «IloctpoeHne apXUTEKTypbl HEHPOHHOM ceTH U ee oOydeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkuuu noreps u
onTUMH3aTOpbl O0ydeHus. DyHKIUU MOTepb U ontumuzatopsl o0ydenus. Oynkuuu SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexabl — Habop manusix MNIST. TIpenckaszanue
00y4eHHOI HEMpPOCETH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexThl, GyHKIMH U TapaMeTpbl 00BEKTOB
rnyOokux HedpoHHbIx cereit B TensorFlow. Pabora ¢ miardopmoit Kaggle. BosmoxuocTtu
cepeuca. OcHoBHO# pyHkunonan mardopmer Kaggle. CopeBaoBanus na Kaggle.

Paznen 7. «AHanu3 kadectBa 00yueHUs] HEUPOHHOU ceTry». OIeHKa pealbHOr0 KadyecTBa
MOJIENId HEHUPOHHON ceTh M Habopwl MaHHBIX. [loHsATHE «mepeoOydeHue» HEHPOHHOU CETH.
Omnpenenenue nepeoOydeHuss 1 METOAbI OOPHOBI C HUM.

Paznen 8. «IIpuMeHeHre HEHPOHHBIX CeTeW Ui pELIeHHs 3aJaud  PErpeccHu».
[lkanupoBaHue M HOpMaIM3alMs BXOJHBIX JaHHBIX. BbIOOp MeTpuk KaudecTBa, (YHKIUI
OIIMOOK M aKTUBAIIUU B 3aBUCUMOCTH OT pelIaeMo 3aJ1auH.

Paznen 9. «CépTounble HellpoHHbIE ceTW». CpaBHEHUE IOJHOCBS3HOM U CBEPTOYHOM
HEHPOHHBIX CeTel MpH pelIeHUH 3aay pacro3HaBaHus n3o0paxenuil. SAapo ceéptku. Marpuna
nzobpaxenuit. Cinou cBEPTKU U ciou mnoaBbiOOpku. WucTpymentsl Keras um TensorFlow,
KOTOpBIE TO3BOJISIIOT TMOCTPOUTH CBEPTOUHYIO HEHpPOHHYIO ceThb. CBsA3b Mexay Habopamu
JMAHHBIX W apXuUTeKTypoil HeiponHoil ceru. HaGop nanubix CIFAR-10. ApxutexTypa
cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBaputensHO  oOydeHHBIE  HEHpOHHBIE  ceTW». lIpemmyIiecTBa

WCIIOJIb30BaHUs MpEeABApUTEIbHO OOYUYEHHBIX HEHpOHHBIX cereil. HelipoceTn, oOyueHHbIE Ha

8



Habope manHbIX ImageNet. O030p COBpPEMEHHBIX MPEIBAPUTEIHLHO OOYYEHHBIX apPXUTEKTYP
HEHpPOHHBIX CeTeW /s pelleHus 3aJaud pacrlo3HaBaHUs u3o0paxkeHuil. IlpeaBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HEHUPOHHBIX ceTsAX. [lepeHoc 00ydeHUs Ha MpuUMepe NpPeaBapUTEIbHO OO0YYECHHOW HEHPOHHOM
cetn VGG16.

Paznen 11. «Heliponusle cetu i 3a1a4 00pabOTKH €CTECTBEHHOTO sI3bIKa». BBeneHue B
00pabOTKy €CTeCTBEHHOrO S3bIKa. AJITOPUTM TOATOTOBKM TeKcTa (IMPUBEICHHE TEKCTa K
€MHOMY PETruCTPY, OYUCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKCHHM3AIMHS TEKCTa, Pa3METKY
CJIOB 10 YacTSIM peyH, IPUBEJICHUE CJIOB TEKCTa K HOPMaJbHOM (hopme, BeKTopu3anus). 3aaauu
00pabOTKM €CTECTBEHHOTO SI3bIKA. APXUTEKTYPbl HEHPOHHBIX CETEW, MPHUMEHSEMBIX IpU
pelieHny 3a1a4 oOpabOTKM €CTECTBEHHOIO f3bIKAa - CBEPTOYHBIE OJJHOMEPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppentHbie HeifpoHHbie ceTr (RNN).

Paznen 12. «PekyppeHTHbIE HEHpPOHHBIE CETH». APXUTEKTYPhl PEKYPPEHTHBIX HEHPOHHBIX
CeTel, MPUMEHIEMbIX JUIs peleHus npaktndeckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Meronbl upoBbIX Tpe/ICTaBICHAN TEKCTa!
YaCTOTHBIM  MOAXOJA,  TEMAaTHYECKOE  MOJECIUpPOBAHUE,  OUCTPUOYTHBHAs  CEMaHTHKA.
Hncrpymentapuii Keras u TensorFlow ajst moctpoeHust MoAenl peKyppeHTHOW HEUPOHHOM ceTH,
pemaromieit 3anauy kiaccudukanmu TekcToB. [loctpoenue Helipocereit ¢ apxurekrypamu LSTM u

GRU ua ocnose nakeros Keras u TensorFlow.

5.2.2. ConeprkaHue AUCLMIUIMHBI IO BUJaM YUeOHBIX 3aHATHH.

JleKIIHOHHBIE 3aHSITUS

Tabmuma 5.2.1

Ne | Howmep paznena O0nbew, gac.
Tema nexuu
n/m jucuuiuineel - | O®O | 300 | 0390
7 cemecTp
1 1 1 - - BBezienne B TeMaTHKy MCKYCCTBEHHBIX HEMPOHHBIX ceTeH
2 2 1 - - [TakeTs! mporpaMM aist pabOTHI ¢ HEHPOHHBIMU CETSIMHU
3 3 1 - - OO0yuenne HelipoHHOM ceTn. Habopsl JaHHBIX
[TonHOCBsI3HAsT HEMPOHHAS CETh MPSIMOT0 PACTIPOCTPAHEHUS
4 4 1 - -
(FNN)
5 5 1 - - [octpoeHne apXUTEKTypsl HEHPOHHOW CETH M ee 00yICHHE
6 6 1 - - Pa6ota c TensorFlow u Kaggle
7 7 1 - - Amnanu3 kauecTBa 00y4eHHs HEHPOHHOU CeTH
8 8 1 ) ) [IpumeHeHne HEHPOHHBIX ceTel /ISl pelIeH s 3a/1a41
perpeccun
9 9 1 - - CBEpTOoUHbIC HEHPOHHBIE CETH
10 10 1 - - [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETH
11 11 1 - - HetipoHnsie cetu ams 3aga4 00pabOTKN €CTECTBEHHOTO SI3bIKa
12 12 3 - - PexyppeHTHBIE HEHPOHHBIE CETH
Hroro: 14 - -




JlabopaTopHbie padoThI

JIaGopaTopHble 3aHATUS YI€OHBIM IJITAHOM HE MPEYyCMOTPEHBI.

HpaKTI/I‘lQCKI/Ie 3aHATHUA

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

CamocrosiTeabHasi paGOTa CTyACHTA

Tabmuua 5.2.3

Ne Homep O0mweMm, gac.
w paznena Tema Bug CPC
mucmmmmsr | OPO | 300 | 000
7 cemecTp
Beenenue B TeMaTuky [oxroroska K
1 1 2 ) ) HCKYCCTBEHHBIX HEHPOHHBIX nabopaTopHeIM paboTawm,
cereit odopmIIcHHE OTYETOB O
nabopaTopHBIM paboTaM
[Taketsr mporpamm 11t pabotst ¢ | [ToaroroBka K
2 2 4 i i HEWPOHHBIMU CETSIMU J1abopaTopHBIM  paboTam,
oopmiICHHE OTYETOB IO
nabopaTopHBIM paboTaMm
OO6yueHne HEHPOHHOMU ceTH. IToaroroBka k
3 3 4 ) ) HaGops! naHHbIX nabopaTopHBIM paboTam,
odopMIICHHE OTIETOB IO
1ab0paTOpHBIM paboTam
[MonnocBs3Has HelipoHHas cetb | [loaroroBka k
4 4 4 i i HPSIMOTO pactpoCTpaHEeHHs 71abopaTopHBIM paboTam,
(FNN) odopmileHHE 0TYETOB IO
1a00opaTopHBIM paboTam
[TocTpoeHne apXUTEKTYpEI IoxaroroBka k
5 5 4 _ ) HEWpOHHOM ceTH n ee oOyueHne | 1abopaTopHBIM paboTam,
o(pOopMIICHHE OTYETOB IO
712060paTOPHEIM paboTam
Pa6ora ¢ TensorFlow n Kaggle IMoxaroroBka K
6 6 4 ) ) nabopaTopHBIM paboTaM,
o opMIIEHHE OTYETOB IO
712060paTOPHEIM paboTam
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AHanu3 kayecTBa 00y4eHHUs
HEUPOHHOU ceTn

IToaroroBka k

nabopaTopHBIM paboTaM,
o OopMIICHHE OTYETOB IO
7a00paTOpHBIM paboTam

[IpumeneHne HEHPOHHBIX CETEH
JUISL pETLICHNUS 3aJa9H PErPECCUH

IToaroroBka k

nabopaTopHBIM paboTam,
odopmIIeHEe OTIETOB O
1a00paTOpHBIM paboTam

CBépTOoUHBIC HEHPOHHBIE CETH

IToaroroBka k

71a60paTOpHBIM paboTam,
o opMIICHHE OTYETOB IO
71a60paTOpHBIM paboTam

10

10

[TpenBapuTensHO 00yUYEeHHBIE
HEeHpOoHHBIE ceTn

IToaroroska k

nabopaTopHBIM paboTam,
o opMIICHHE OTYETOB IO
n1ab0paTOpHBIM paboTam

11

11

Heiiponnsie cetu ns 3anay
00pabOTKN €CTECTBEHHOTO
SI3BIKA

IToaroroBka k

nabopaTopHBIM paboTam,
oopmileHHE OTYETOB IO
71a00paTOpHBIM paboTam

PexyppeHTHBIE HEHPOHHBIE CETU

ITonroroska k

nabopaTopHBIM paboTam,
o(hOopMIICHHE OTYCTOB TI0
1ab0paTOpHBIM paboTam

12 12 11 - -

15 1-12 - - - 1-12 IToaroroBka k 3auery

Uroro: 56 - -

5.2.3. llpenojaBaHue JUCLMIUIMHBI BEJETCSA C IPUMEHEHMEM CIEAYIOIIHUX BHJOB
00pa30BaTeNbHbIX TEXHOJIOTUMN:
- BU3yallM3alus y4eOHOro Marepuasia B O(QHCHOM IAaKeTe B JAMAJIOrOBOM
pexuMe (JIEKIIMOHHBIE 3aHSTHS);
- paboTa B MaJbIX Tpymnmnax (JJabopatopHble padoThI);

— UHAMBUyalIbHBIE 3a71aHuA (J1abopaTopHbIE pabOTHI).

6. TeMaTnKa KypCOBBIX IPOEKTOB
KypcoBble IpoeKThl yueOHbIM MJIAHOM HE IPEAYCMOTPEHHBI.
7. KoHTpOo/bHBIE PAa0OTHI

KoHTposbHble paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

8.0ueHka pe3y/1bTaTOB OCBOEHUSI AU CHUILIMHBI
8.1. Kpurepuu oneHUBaHUs CTENEHU IMOJHOTHI M KauecTBa OCBOCHHS KOMIIETEHIIMI B
COOTBETCTBUU C TUTAHUPYEMBIMH pe3yJbTaTaMu 00y4deHus npuBeeHsl B [Ipmnoxenun 1.
8.2. PeliTmHTOBasS CHCTEMa OIICHHUBAHHUS CTEIIEHW TOJHOTHI M KadecTBa OCBOCHHA
KOMIIETSHIINI 00yJaromuxcst o9HoN (HopMbl 00yueHus mpecTaBieHa B Tadmuie 8.1.

Tabnuua 8.1

Ne /i | Buzbl meponpusTuil B paMKax TEKYLLEro KOHTPOJIS | KommgectBo 6ammos

2 cemecTp
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1 Tekymias aTTecTaIus

1 JlabopatopHas padora Nel-4 0-20
2 KonTtponsnslii TecT Nel 0-10
WTOI'O 3a nepByIO TEKYUIYIO aTTECTALIUIO 0-30

2 TekyIas aTTecTausl
3 JlabopaTopHnas paboTta Ne5-8 0-20
4 KonrponbHblii TecT Ne2 0-10
HTOI'O 3a Bropyo TEKYIIYIO aTTECTALHIO 0-30

3 TekyIuas aTTecTanusl
5 JlabopaTopHast padoTa Ne9-12 0-20
6 Konrposnbhslii TecT Ne3 0-20
HTOI'O 3a TpeThio TEKYILYIO aTTECTAlUI0 0-40
BCEI'O 0-100

9.YyeOHo-MeTOIMYeCKOe H HHPOPMAIMOHHOE 00ecniedeHue THCIUIIMHbI
9.1. IlepeueHpb peKOMEHIyeMOH JINTEpaTyphl npeacTasiieH B [Ipunoxenun 2.
9.2. CoBpemenHnble npodeccruoHabHbIe 0a3bl JAaHHBIX U MH(POPMAIIMOHHBIE CIPABOYHbIE
CUCTEMBbI
—Cob6ctBennas nonnorekcroBas 6a3za (I1bJ]) BUK TUY http://elib.tyuiu.ru/
—Hayuno-texanueckas 6ubnmmoreka ®I'AOY BO PI'Y Hedrtn u raza (HUY) wuwm.
WM. I'yokuna u ®T'BOY BO «TUVY» http://elib.gubkin.ru/
—Hayuno-texnuueckas 6ubnuoreka ®I'60OY BIIO YI'HTYV http://bibl.rusoil.net
—Hayuno-texunueckass Oubnuoreka @I'BOY BIIO «YXTHUHCKMII rocynapcTBEHHBIN
TexHHueckuil yuusepcuteT» http://lib.ugtu.net/books
—ba3za nannbpix KoHcynbTaHT cTyneHTa «OJEKTpOHHAss OMOIMOTEKa TEXHUYECKOIO
By3a» http://www.studentlibrary.ru
—DnexkTpoHHO-O0nbaHoTeYHas cuctema IPRbooks http://www.iprbookshop.ru/
—-000 «M3narensctBo JIAHDB» http://e.lanbook.com
—000 «2neKTpOHHOE U3AATEIHCTBO FOPAMT» www.biblio-online.ru»
—000 «PYHDby http://elibrary.ru/
—DnekTpoHHO-0nbMoTeyHas cucrema BOOK.ru https://www.book.ru
—HanmonanbHas snekTpoHHas 6u0iaMoTeKa
9.3. JIu1eH3MOHHOE U CBOOOIHO pacHpoCTpaHseMoe MpOorpaMMHOE oOecriedeHue, B T.4.
OTEYECTBEHHOTO TIPOMU3BO/ICTBA.
—Microsoft Windows;
—Microsoft Office Professional Plus;
—Python;

—Anaconda;

10.MaTepuajbHO-TeXHHYECKOE 00ecnevyeHne JUCHHIITHHBI/ MORYJIsS
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[Tomemnienus A mpoBeaEHUS BCEX BUJIOB paObOThI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,
YKOMILIEKTOBaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHHUUYECKUMHU CPEICTBAMHU O0yUECHUSI.

Tabmuma 10.1

Ilepeuens obopynoBanus, | IlepeueHb TEXHUYECKUX CPEIACTB OOYUCHIS, HCOOXOTUMBIX 11 OCBOCHUS
Ne /m HEOOXOIUMOTO IS UCLIMIIIAHEI
OCBOEHHS TUCLUIIINHEI (IeMOHCTpaIMOHHOE 000pyIOBaHHE)
KoMruiekT  MyJIbTUMEIMHHOrO  OOOpYIOBaHHsS: TMPOSKTOpP, OKpaH,
1 - KOJIOHKH,  WHTEPAaKTHBHAs  JIOCKA, IEPCOHAIbHBIC  KOMIBIOTEPHI.
JlokanbHasi ¥ KOPHOPATHBHASI CETh.

11. MeToauyeckue ykazanus no opranuszauuu CPC

11.1. MeToauueckue yKa3aHus 110 OJATOTOBKE K IPAKTUYECKUM 3aHITHUSIM.

[IpakTuyeckne 3aHATHS CHOCOOCTBYIOT YITyOJIEHHOMY W3YYEHHIO TUCHMIUIMHBI U
CIIly’)kaT OCHOBHOM (hopMOI MOABENEHHs] HUTOrOB CaMOCTOATENBbHOM paboOThl CTYIEHTOB.
OcHOBHas 1eNb 3aHATUN 3aKIIOYAeTCs HE TOJbKO YIIyOMTb M 3aKpEluTh TEOPETHYECKHE
3HaHUS, HO U c(OpMUPOBaTH MPAKTUYECKHE KOMIIETEHIMH, HEOOXOqUMbIe OyayImuM
CHeIHaJINCTaM.

Ha 3aHATHAX NPUBETCTBYETCS] aKTUBHOE y4acTHE B OOCYX/IEHUH KOHKPETHBIX CUTYyalluil,
CHOCOOHOCTh HAa OCHOBE IOJYYEHHBIX 3HAaHUH HaXOIuTh Hambosee HPPEKTHUBHBIE pEIICHUST
IIOCTaBJIEHHBIX NMPOOJIEM, YMETh HAXOAUTh MOJIE3HBIN TONOJHUTENbHBIM MaTepuai 1o TeMaTHKe
3aHATHIA.

MarucTtpaHTy peKOMEHyeTCsl CIelyIoIasi cXemMa IOArOTOBKH K 3aHSATHUIO:

1. [IpopaboTaTh KOHCIIEKT JEKIUH;

2. U3yunTh peKOMEHI0BaHHYIO JIUTEPATYPY;

3. IIpu 3aTpynHeHusX copMyIHpoOBaTh BOPOCHI K IPETIOAABATEIIO

4. Tlocne BbIMONHEHUs JaOOpaTOpPHON pabOThl O(GOPMUT OTYET M MOATOTOBUTHCA K
3alluUTe.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHU3allii CaMOCTOSITENIbHOM pabOTHI.

CamocrosiTenbHast paboTa sBISETCS OAHOW M3 BaXHEWIIUX (OpM u3yudeHus Jro0oi
JUCUMIUIMHBL. OHa TMO3BOJISIET CUCTEMaTU3UpOBaThb M YINIYOMTh TEOpPETUYECKHE 3HAHUS,
3aKpenuTh YMEHHMS M HaBBIKH, CIIOCOOCTBYET PAa3BUTHIO YMEHHUH MOJb30BATHCS HAYYHOH U
yueOHO-MeToiudyeckoil  sureparypoil.  Ilo3HaBarenbHas  JA€ATEIbHOCTH B Ipoliecce
CaMOCTOSITENIbHOM paboThl TpedyeT OT MAarucTpaHTa BBICOKOTO YpPOBHS AaKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mporiecce BBIACISIOT JIBa BHJA CAMOCTOSITENIHOW paboThI: ayaUTOpHAas U
BHEAyIUTOPHAS.

AynuTopHas caMocCTOoATeNIbHas paboTa MO JUCHMILIMHE BBIIOJIHSAETCS Ha Y4eOHBIX

3aHATUAX IO HETIOCPECACTBCHHBIM PYKOBOACTBOM IIPCIIOAABATCIIA U 110 €ro 3a/IaHUIO.
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BueaynutopHas camocrosiTenbHas paboTa MarucTpaHTOB TpPEACTaBIseT  coOOM
JIOTUYECKOE TIPOJOJDKEHUE AYAMTOPHBIX 3aHSITUNA. 3aTpaThl BPEMEHU Ha BBIMOJTHEHHE JTOU
paboOTBl PErIaMEHTUPYIOTCS pabodnM y4eOHBIM IUIaHOM. Pexxum paOoThl BBIOMpAET cam
oOy4aronuiicsi B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN M KOHKPETHBIX YCIOBUH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBISATHCA HWHAMBUAYAJIbHO WU TPYIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT II€TH, 00beMa, KOHKPETHOW TEMAaTUKH CaMOCTOSTEIbHOM
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUI MaruCTPaHTOB.

CamocTosiTenbHas paboTa BKIIIOYaeT B ce0sl paboTy ¢ KOHCIIEKTOM JICKIIHM, U3yYeHUE U
KOHCIIEKTUPOBAHUE pEKOMEH1yeMOii JUTEPaTyphl, MOJrOTOBKA MyJIbTUMEHA-
COOOIICHNI/OKIIAI0B, TIOATOTOBKA pedepara, TECTUPOBAHUE, DELICHUE 33aad U YIPaKHEHUH
no oOpasiy, pelicHHEe BapUATHBHBIX 3ajad, BBIMOJTHCHHE YEPTEKEH, CXeM, pacdyeToB
(rpaduueckux paboOT), pelIeHHe CUTYallMOHHBIX (MPOoQecCHOHANbHBIX) 3a]a4, MOATOTOBKA K
JIEJIIOBBIM HWIpaM, TMPOCKTUPOBAHHWE M MOJETUPOBAHUE pA3HBIX BUJAOB M KOMIIOHEHTOB
npodeCcCHOHATIBLHOMN e TETFHOCTH, HAYYHO-HCCIIEIOBATEIBCKYIO padOTy U JIp.

KoHTpOob pe3ysibTaToB BHEAYTUTOPHOU CAMOCTOSITEIIBHON Pa0OTHl MAaruCTPAHTOB MOYKET
OCYIIECTBIISITCSL B Ipe/esaX BPEMEHHU, OTBEJEHHOTO Ha 00s3aTeNbHbIE YUEOHBIE 3aHATHUS IO
JTUCIUIUIMHE W BHEAYJUTOPHYIO CaMOCTOSITENbHYIO pa0OTy MAarucTpaHTOB IO TUCIUILIMHE,

MOYET MPOXOANUTH B MUCbMEHHOM, YCTHOM MIJIM CMEIIaHHOH (opme.
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[Ipunoxenue 1

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

Hucnumnaa: HelipoHHbIE ceTH
CrrertmansHOCTS 21.05.02 IMpukinamHas reoxorus

cneuuanu3anus «llouck u pa3BEaKa NOA3CMHBIX BOJ U MHIKCHCPHO-TCOJIOTHUUCCKUEC U3BICKAHUA»

Kon
KOMIIETEHIUHU

Kon n HanmeHnoBanue
WHANKATOpa
JIOCTHIKCHHS

komneTernmn (1K)

Kon n HanmMeHnoBaHue
pe3ynbpTaTa 00y4eHus
0 TUCTIUIUTIHE

Kpurepun onieHHBaHNS pe3yIbTaTOB 00yUCHHS

1-2

3

4

VK-1. Cnocoben
OCYLIECTBJIATD
KPUTUYECKUI
aHaIu3
MPOOJIEMHBIX
CUTyalui Ha
OCHOBE
CHCTEMHOT'O
MoIX0/a,
BEIpAa0aTHIBATh
CTpaTEeTUI0
HEeUCTBUI

VK-1.1. Amanusupyer
poOJIeMHYTO
CUTYyaIuIo (3a1a4y) u
BBIZIENISIET ee Oa30BbIe
COCTaBJISIOLINE.
Paccmarpusaer
pa3IuYHbIC BApUAHTHI
pemneHust mpoOIeMHON
CUTYyaIlNH (3a/1a4H),
paspabaTbiBaeT
AJITOPUTMBI X
peanm3aIym.

1.1 3HaeT KiIaccu4yecKue
MaTeMaTH4YCCKUe

MOaCIn, HpI/IMeH)IeMI)Ie
B Pa3IMYHBIX 001aCTAX

He 3Haer kiaccuueckue
MaTeMaTH4ecKHe

MOJIEIIH, TIPUMEHSIEMbIE
B Pa3IMYHBIX 00J1aCTIAX

3HaeT Ha HU3KOM
YpOBHE KJIaCCHYECKUE
MaTEMaTHYECKHE
MOJIETIH, TPUMEHSIEMbIE

3HaeT Ha cpelHEM
YpOBHE KJIaCCHYECKUE
MaTeMaTHYeCKUe MOJIEIIH,
MPpUMCHSICMBIC B

3HaeT B COBEPIIECHCTBE
KJIaCCUYECKUE
MaTeMaTHYecKHe
MoA€n, MPUMECHACMbIC

YEJI0BEYECKOU YEJI0BEYECKOU B Pa3IMYHBIX O0JIACTSAX | Pa3IMYHBIX 00IACTIX B PA3IUUHBIX 00J1aCTAX
JESTEIIBHOCTH JIeSITEIIBHOCTH YEJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU
JeATEIbHOCTH JeATEIbHOCTH JIeSITEIIBHOCTH
1.2 Momudunupyet He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEPILIEHCTBE
KIIACCHUYECKHE Moau(UIMPOBaTh yYpOBHE ypoBHE MOIU(UIIMPOBATE | BEIOMpATh
MaTeMaTHIeCKHe KIIaCCHUYECKHE MoauduIMpoBaTh KJIaCCHUYECKHE MOIU(UIMPOBATH
MOJIETIH AJISI PELICHUS MaTeMaTHIeCKHe KJIaCCHUYECKHE MaTeMaTHYeCKHE MOJIENN | KIACCHYECKHE
KOHKPETHBIX 33/1a4 MOJIETIH AJISl PELICHUS MaTeMaTH4eCcKHe JUISL peTICHNUS MaTeMaTHIeCKHe

npodeccHoHaNTBEHOM KOHKPETHBIX 33/1a4 MOJIEIIH AJISl PELICHUS KOHKPETHBIX 337124 MOJIETIH AJISI PEIICHHS
JeSITeIbHOCTH npodeccuoHaTbHOM KOHKPETHBIX 3aJ71a4 npodeccuoHabHOM KOHKPETHBIX 3a]a4
JeSITeIbHOCTH npodeccuoHabHOM JeATeIbHOCTU npodeccuoHaIbHON
JCATCIBHOCTHU JACATCIBbHOCTU
1.3 mpumensier metoas! | He BnameeT onsIT Buageer Ha HU3KOM Bunapneer Ha cpeiHeM Buageer B

MaTeMaTH4eCKOTo
MOJIETMPOBAHUS IS
peIeHust KOHKPETHBIX
3amaq
npodecCHOHAIBLHOM
JeATETLHOCTH.

HNPUMEHEHHUS METOJIOB
MaTeMaTHYECKOTr0
MOJICITUPOBAHUS IS
pelIeHs] KOHKPETHBIX
3a1a4
podecCHOHANTBHOM
JESITEIbHOCTH.

YPOBHE OTIBIT
MPUMEHEHHUS METOJIOB
MaTEeMaTHYECKOTr0
MOJICTTMPOBAHHMS [T
peLIeHUs] KOHKPETHBIX
3a1a4
podecCHOHANTBEHOMN
JeSITEIbHOCTH.

YPOBHE OTIBIT
HNPUMEHEHHUS METOJIOB
MaTEeMaTHYECKOTr0
MOJIETTUPOBAHHMS [T
peLIeHuUs] KOHKPETHBIX
3aj1a4 MpoQecCHOHAIBEHON
JIeATEeIIbHOCTH.

COBEPILEHCTBE OIBIT
IIPUMEHEHUS METO/I0B
MaTeMaTHYECKOTO
MOJIETIMPOBAHMUS JUIs
PpeLIeHUs] KOHKPETHBIX
3a1aq
npodeccnoHaIBEHOM
JIESITEIbHOCTH.




Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermyn (1K)

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

VYK-1.2. Onpenenser u
OILICHHUBACT
MPaKTHIECKNE
TIOCIIEACTBHA
BO3MOXHBIX PEIICHUN
3aqauu.

2.1 3HaeT crrocoOnl
NIPUMEHEHUS MOAEEH
HEHUPOHHBIX CETEH I
00paboTkn
nHpOpPMALIU 1
pacro3HaBaHUs
00pa3oB

He 3naet crroco6n1
NIPUMEHEHUS MOAETIEH
HEHUPOHHBIX CETEU ISt
00paboTkn
nHpOpMAN 1
pacrno3HaBaHHS
00pasoB

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAETIEH
HEHUPOHHBIX CETEN ISt
00paboTkn
nHdopmanuu u
pacrio3HaBaHusi 00pa3oB

3HaeT Ha cpenHeM

YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEIEH
HEHUPOHHBIX CETEN ISt
00paboTku nHGOpMAaIIH
U pacrio3HaBaHUs 00pa3oB

3HaeT B COBEPIIICHCTBE
crocoOBI IPUMEHEHUS
Mozeneil HeWPOHHBIX
ceTelt A 06paboTKH
nHpOPMALIUN 1
pacrio3HaBaHuUs
00pa3oB

3.2 onieHUBaeT
Ka4yeCTBO OOYUCHUS
MOJieJIel MallluHHOTO
00yueHwUs;

He ymeer onenuBarb
Ka4yeCcTBO OOYYCHUS
MO/JIeel MalllMHHOTO
o0yucHHS;

YMeeT Ha HU3KOM
YpOBHE OLICHUBATh
Ka4yecTBO 00yUeHHUS
MoJieJiel MallIMHHOTO

YMeer Ha cpenHeM
YPOBHE OLIEHUBATh
Ka4yecTBO 00yUCHHUS
MojieJiel MallIMHHOTO

YMeeT B COBEPILECHCTBE
BBIOMPATh OLICHUBATh
Ka4yecTBO 00y4YeHUs
MOJeJIEH MAlIMHHOTO

o0yueHus; o0yueHus; 0o0yueHus;
3.3 Bimazgeet He Bmageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
TEXHOJIOTUSIMY aHANIN3a | TEXHOJOTHSMH aHAJH3a | YPOBHE TEXHOJOTHUSIMHU YPOBHE TEXHOJIOTHAMHU COBEPILICHCTBE

U MHTEPIPETaIuu
MOJYYEHHBIX JAHHBIX B
obnactu

U MHTEPIIPETaluu
MOJYYEHHBIX JAHHBIX B
obmacTu

aHaJIn3a u
HUHTCpIIpETAlluN
NOJTYYCHHBIX TaHHBIX B

aHaJIn3a u
HUHTCpIIpETAllun
MOJTYYCHHBIX TaHHBIX B

TCXHOJIOTHAMHU aHaJIn3a
1 MHTCPIIpECTAllH
IMOJYYCHHBIX TaHHBIX B

HHTEIUICKTYaIbHBIX HHTEIUICKTYaTbHBIX obnacTu obnacTu obnactu
CHCTCM. CUCTCM. HUHTCJIJICKTYaJIbHbBIX HWHTCJIJICKTYaJIbHbBIX HWHTCJUICKTYaJIbHbIX
CHCTEM. CHCTEM. CHCTEM.

VYK-1.3. Ocymectnsger | 3.1 3Haer He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIICHCTBE
CUCTEeMaTH3aLUIO MaTeMaTH4ecKue, MareMaTHYecKHe, yYpOBHE YpOBHE MaTeMaTH4ecKhe, | MaTeMaTHYecKHe,
I/IH(bOpMaL[I/II/I €CTCCTBCHHOHAYYHBIC U €CTCCTBCHHOHAYYHBIC U MaTE€MaTU4YCCKUC, €CTCCTBCHHOHAYYHBIC U C€CTCCTBCHHOHAYYHBIC U
Pa3JINYHBIX TUIIOB JJIA COIHAJIbHO- COIIMAJIbHO- €CTCCTBCHHOHAYYHBIC U COIIMAJIbHO- COLIHMAJIbHO-
aHaIIN3a IPOOIEMHBIX 9KOHOMHUYECKHE 9KOHOMHYECKHE COIMANIbHO- 9KOHOMHUYECKHE METOJIbl | SKOHOMHYECKHE
CHTYaLHUH. METOIBI ISt METOIBI ISt 9KOHOMHUYECKHUE JUTSL NCTIOJTE30BaHMS B METOIBI IJIsI
BeipabaTbiBaeT UCIIONB30BaHUs B HCIIONB30BaHUS B METOJIBI IS npodhecCHOHAIBLHOM UCIIOTE30BaHMS B
CTpAaTErHIo IeHCTBUI npodhecCHOHATBHON npohecCHOHABHOM UCIIOB30BaHUS B JeATEIEHOCTH npohecCHOHATBLHON
JUISL IOCTPOCHHS JeATEIEHOCTH JeATEIEHOCTH npodhecCHOHABHOM JeSTEeIbHOCTH
ANTOPUTMOB PEILCHUS JeATEINEHOCTH
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Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

MOCTABJICHHBIX 32/1a4.

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

3.2 pemaet
HEcTaHJapTHbIE
po¢ecCHOHATbHEIC
3a71a4d, B TOM YHCIE B
HOBOM WJIM HE3HAKOMOM

He ymeer pewath
HEecTaHIapTHbIE
po¢eCCHOHATbHEIC
3a7ja4d, B TOM YHCIC B
HOBOM MJIM HE3HAKOMOM

YMeer Ha HU3KOM
YPOBHE pelnIaTh
HecTaHIapTHbIE
po¢eCCHOHATIHHEIC
3a7a4yd, B TOM YHCIC B

VYMeer Ha cpenHeM
YPOBHE pelnIaTh
HecTaHJapTHbIE
po¢eCCHOHATbHEIC
3aJa4yd, B TOM YHCIC B

‘YMeer B COBEpLIEHCTBE
BEIOMpATH pemaTh
HECTaHJapTHbIC
npogeccruoHaNbHEIC
3a71a4d, B TOM 4YHCIE B

cpene u B cpelne u B HOBOWM MJIM HE3HAKOMOM | HOBOM MJIH HE3HAKOMOM HOBOWM MJIM HE3HAKOMOM
MEXKTUCIIUIUTHHAPHOM MEXTUCIIUIUTHHAPHOM cpene u B cpene u B cpene u B
KOHTEKCTE, C KOHTEKCTE, C MEXTUCIIUIUTHHAPHOM MEXTUCIIUIUTHHAPHOM MEXKTUCIIUTUTMHAPHOM
MIPUMCHCHUEM MIPUMCHCHUEM KOHTEKCTE, C KOHTEKCTE, C KOHTEKCTE, C
MaTeMaTHYECKHX, MaTeMaTHYECKHX, NPUMEHEHUEM NPUMEHEHUEM MIPUMEHCHHUEM
€CTeCTBCHHOHAYYHBIX, €CTeCTBCHHOHAYYHBIX, MaTeMaTHYECKHUX, MaTeMaTHYECKHUX, MaTeMaTHYECKUX,
COLIMAIbHO- COIHAIBHO- €CTeCTBCHHOHAYYHBIX, €CTeCTBCHHOHAYYHBIX, €CTECTBEHHOHAYYHBIX,
SKOHOMHYECKHUX U SKOHOMHYECKUX U COIHATBHO- COIHATBHO- COLIAIbHO-
po¢heCCHOHATHHBIX po¢heCCHOHATHHBIX SKOHOMHYECKHUX U SKOHOMHYECKUX U SKOHOMHYECKHUX U
3HAHUH 3HAHUH po¢heCCHOHATHHBIX po¢heCCHOHATHHBIX po¢eCCHOHATHHBIX
3HAHUI 3HAHUI 3HAHMI
3.3 BiajeeT HaBBIKAMU He Bimageet HaBBIKAaMU Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
TEOPETUYECKOTO U TEOPETUUECKOTO U YpOBHE HaBBIKAMHU YpPOBHE HaBBIKAMU COBEPIIICHCTBE
SKCIIEPUMEHTAILHOTO SKCIIEPUMEHTAILHOTO TEOPETUIECKOTO U TEOPETUYIECCKOTO U HaBBIKAMHU
HCCIICIOBAHUS HCCIICIOBAHUS SKCIIEPUMEHTAILHOTO SKCIIEPUMEHTAILHOTO TEOPETUYECKOTO U
00BEKTOB 00BEKTOB HCCIICA0OBaHUS HCCIICA0OBaHUS AKCIIEPUMEHTAIILHOTO
poeCCHOHATBHOM npoQeCcCHOHANTBHOM 00BEKTOB 00BEKTOB HCCIICIOBAHHUS
NeSITeIbHOCTH, B TOM JeSITeIbHOCTH, B TOM npodeccuoHabHOM npodeccroHabHOM 00BEKTOB
YHUCjie B HOBOM MK 4uciie B HOBOU HITH JIEATEeIILHOCTH, B TOM JIEATEeIILHOCTH, B TOM npogecCHOHATBHOM

HE3HAKOMOM cpeac u B
MCKAUCUIITIMHAPDHOM
KOHTCKCTEC

HE3HAKOMOM cpeac u B
MCKAUCTUIIIIMHAPDHOM
KOHTCKCTC

YHcIIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC

YHclie B HOBOM WIIN
HE3HAKOMOM cpeac u B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC

ACATEIBbHOCTHU, B TOM
YHCcIie B HOBOM WX
HE3HAKOMOU cpeac u B
MCKAUCIIUIITIMHAPDHOM
KOHTCKCTC
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Kon
KOMIICTCHIINH

Kon u HanmeHnoBanue
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

VK-1.4. Bnaneer
HaBBIKAMU
MPOrpaMMHUPOBAHUSI
pa3paboTaHHBIX
AITOPUTMOB U
KPUTUYECKOTO aHaln3a
MOJTyYCHHBIX
PpEe3yJIbTaTOB.

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

4.1 3HAeT COBpEeMEHHBIE
METOIBI pa3paboTKU 1
peanu3anuu
aNTOPUTMOB
MaTeMaTHYeCKHX
Mojeneii Ha 6aze
SI3BIKOB M [TAKETOB

He 3HaeTr coBpemeHHbIE
METOIBI pa3paboTKu 1
peanuzanun
AJITOPUTMOB
MaTeMaTHIECKUX
MoJjieneii Ha 6aze
SI3BIKOB ¥ [TAKETOB

3HaeT Ha HU3KOM
YPOBHE COBPEMEHHBIC
METOIBI pa3paboTKu 1
peanuzanun
AITOPUTMOB
MaTeMaTHYECKUX
MoJjienei Ha 6aze

3HaeT Ha cpenHeM
YPOBHE COBPEMEHHBIC
METOIBI pa3paboTKu 1
peanu3aiyy aJropuTMOB
MaTeMaTHYECKUX
MoJjieseii Ha 0a3e I3BIKOB
U TIAKCTOB MPHUKJIATHBIX

3HaeT B COBEPIIICHCTBE
COBPEMEHHBIC METOIbI
pa3paboTKu 1
peanu3anin
AITOPUTMOB
MaTeMaTHYeCKHX
MoJjenell Ha 0aze

MPUKIIAJHBIX MPOTPAMM | TPUKIATHBIX IPOTPaAMM | SI3BIKOB M MAKETOB porpamMm SI3BIKOB M TTAKETOB

MOJICITUPOBAHUSL. MOJICIIAPOBAHHUS. MPUKIIAJHBIX IPOTPaMM | MOJCITUPOBAHUS. MPUKIIAHBIX MPOrPaMM
MOJICJIMPOBAHUSL. MOJICTIUPOBAHHUSIL.

4.2 pa3pabaTbiBaeT U He ymeer YMeeT Ha HU3KOM YMeeT Ha cpeiHEM YMeeT B COBEPILICHCTBE

peaan30BbIBACT pa3pabaTbIBaTh U ypOBHE pa3pabaTbiBaTh | ypOBHE pa3pabarhiBaTh U | BHIOHpATh

AITOPUTMBI peaau30BBIBATH U peaan30BbIBaTh peanu30BhIBATH pa3pabaThIBaTh U

MaTeMaTHYECKHX AITOPUTMBI AITOPUTMBI AITOPUTMBI peanu30BbIBATh

Mojeneii Ha 0ase MaTeMaTHYECKUX MaTeMaTHYECKUX MaTeMaTHYECKUX ANTOPUTMBI

SI3BIKOB M [TAKETOB MoJieneii Ha 0ase Mo/ieneii Ha 0ase MoJienieii Ha 0a3e SI3BIKOB | MaTeMaTH4eCKUX

MIPUKIIAHBIX IIPOTPaMM
MOJEIMPOBAHHUS.

SI3BIKOB M TAKETOB
MIPUKJIAIHBIX IPOrpPaMM
MOJIENUPOBaHHUS.

SI3BIKOB M TAKETOB
IIPUKJIAJHBIX IIPOTPaMM
MO/JIEJINPOBAHHUS.

1 TIAKETOB MPHKJIITHBIX
HIporpaMM
MOJICTTMPOBAHUSI.

Mozeen Ha 6aze
SI3BIKOB U [TIAKETOB
MPUKJIAJHBIX MPOrPaMM
MOJICIIUPOBAHHUSL.
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Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermyn (1K)

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

VK-2. Cocoben
YIPaBISTH
MPOEKTOM Ha
BCEX DTAllax ero
KU3HEHHOTO
LIAKJIA

VK-2.1. ®opmynupyer
B paMKax
MOCTaBJICHHON LIETN
MIPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a7ad4,
00eCIIeYnBalOIINX €€
JIOCTHIKEHHE.
Ormpenensier
OXXHngacMbIC
Pe3yIBTATH PEIICHAS
BBIJIEJIEHHBIX 3a/1a4.

1.1 3HaeT NOCTaHOBKY
OCHOBHBIX 33/1a4
MAaIInHHOTO O0Y4eHus,
OCHOBHBIC ITOHSATHUS U
6a30BbIi
MaTeMaTH4eCcKui
anmapar He4yeTKOH
JIOTMIKH; CITOCOOBI
rHOpUIU3AIIMH METO/IOB
BBIYUCIIUTCIBHOT'O
MHTEJUIEKTA C
UCIIONB30BaHHEM
TPaJIULHOHHBIX
METOJIOB ONTUMH3ALIHI
U pacIo3HaBaHUS
00pa3oB

He 3naer noctaHOBKY
OCHOBHBIX 3aJ1a4
MaIInHHOTO O0Y4eHHs,
OCHOBHBIC IOHATHS U
6a30BbIi
MaTeMaTH4eCKHi
anmapar He4yeTKOH
JIOTMKH; CIIOCOOBI
rHOpUI3AIIMU METO/IOB
BBIYUCJIUTCIBHOT'O
HHTEJUIEKTA C
UCIIONB30BaHHEM
TPaJULUOHHBIX
METOJIOB ONTHMH3ALIHI
U PacIO3HABAHUS
o0pazoB

3HaeT Ha HU3KOM
YPOBHE MOCTAHOBKY
OCHOBHBIX 33124
MaIInHHOTO O0YYeHHS,
OCHOBHBIE TTOHATHS U
0a30BEIit
MaTeMaTHYECKH
anmapar HeYeTKOM
JIOTHKH; CITOCOOBI
THOPUIU3AIMHA METOIOB
BBIYHMCIIUTEIILHOTO
HMHTEJIEKTA C
HCITOIE30BAHUEM
TPaAUIHOHHBIX
METO/IOB ONITHMHU3AINH
U pacro3HaBaHUs
00pa3oB

3HaeT Ha cpenHeM
YPOBHE ITOCTaHOBKY
OCHOBHBIX 3a/1a4
MaIInHHOTO O0Y9YeHHS,
OCHOBHBIC IOHATHSA U
0a30BbIii
MaTeMaTHYeCKHil arnmapar
HEYETKOH JIOTHKH;
CIIOCOOBI THOPHUIN3ALIUH
METOJI0B
BBIYHCIIUTEIBHOTO
HHTEIUICKTA C
HCIIOB30BaHHEM
TpaIUIHOHHBIX METO/IOB
ONTHUMHM3ALNH U
pacro3HaBaHUs 00pa3oB

3HaeT B COBEPIIICHCTBE
MTOCTaHOBKY OCHOBHBIX
3aa4 MaIuHHOTO
00ydeHHs, OCHOBHEIC
TOHATHS U 6A30BBIH
MaTeMaTH4eCKui
anmapar He4eTKOu
JIOTMKH; CITOCOOBI
rHOpUIU3AIINY METOIOB
BBIYUCIIUTCIIBHOT'O
HWHTEJUICKTA C
HCTIOJIb30BaHUEM
TpaIUIMOHHBIX
METOJIOB ONITHMH3ALINU
1 pacTiO3HaBaHUS
00Opa3oB

1.2 npoBOAUT aHANU3
3a/1auu sl BEIOOpa
HAMITYYIIIero METo/1a
BBIYHMCITUTETLHOTO
HMHTEJIEKTA HIIH
THOPUIHOTO METO/1a,
MOAXOIAIIETO ISt
KOHKPETHOH 3a/1a4H;

He ymeer npoBoauts
aHaNM3 3a/1a4u JUIs
BbIOOpA HAMTYUIIETO
MeToJa
BBIYUCIUTEIHFHOTO
UHTEJUICKTa UITH
THOPUTHOTO METO/1a,
TIOJIXOISIIIIETO JUIS
KOHKPETHOH 3a1auu

YMeer Ha HU3KOM
YpOBHE IPOBOJIUTH
aHaJU3 3aa4M Ui
BBIOOpa HAWITYUIIIEero
MeToAa
BBIYUCITUTEIIFHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/a,
TIOJIXOISIIIETO /IS
KOHKPETHOH 3aJa4u

YMeer Ha cpeiHEM
YpOBHE IPOBOJIUTH
aHaIM3 33124 JUIs
BBIOOpa HAWITYUIIIEro
METO/a BEIYUCIUTEIHHOTO
UHTEJUICKTa UIH
THOPUTHOTO METO/a,
TIOJIXOISIIIETO JIIS
KOHKPETHOH 3a1auu

YMeeT B COBEPILECHCTBE
BBIOMPATh MPOBOJUTH
aHaIM3 3a7a4u AT
BbIOOpA HAMITYUIIIETO
MeToza
BBIYHUCIIUTEIBHOTO
MHTEJJIEKTa WIH
THOPHUTHOTO METO/a,
MOAXOISIIETO JUIS
KOHKPETHOH 3aJa4u

1.3 Bimageet
HHCTPYMEHTaMH
HpoeKTHpOBaHI/Iﬂ n
OIIEHKA KayecTBa
MO/ieel HeMPOHHBIX
ceTen

He Bmageer
HHCTPYMEHTAMU
MPOEKTUPOBAHUS U
OIIEHKA KayecTBa
Mo/ieeil HeMPOHHBIX
ceTen

Bianeer Ha HH3KOM
YpOBHE UHCTPYMEHTAMHU
MPOEKTUPOBAHUS U
OIIEHKA KayecTBa
Mo/ieeil HeMPOHHBIX
ceren

Bunaneer Ha cpeiHemM
YpOBHE UHCTPYMEHTAMHU
MPOEKTUPOBAHUS U
OIIEHKA KayecTBa
Mo/iesiel HeMPOHHBIX
cerelt

Biageer B
COBEPILEHCTBE
HHCTPYMEHTAMU
MIPOCKTUPOBAHMSI U
OIIEHKAa KayecTBa
MozeJIel HEMPOHHBIX
ceTen
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Kon
KOMIICTCHIINH

Kon u HanmeHnoBanue
MHJIMKaTopa
JOCTHKEHHSA

kommeTermn (1K)

VYK-2.2. Ilpoextupyet
pelIeHne KOHKPETHOM
3a7a4M IPOEKTa,
BBIOHpast ONITHMaJbHBII
croco0 ee pemnieHus,
UCXOJIS U3
JeUCTBYIONIIX
MIPaBOBBIX HOPM U
HUMEIOIUXCS PECYPCOB
U OTpaHUYEHUN

VK-2.3. Pemaer
KOHKpPETHBIE 32129
MIPOEKTa 3asBICHHOTO
KayecTBa  3a
YCTaHOBJIEHHOE BpeMsI

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

2.1 3HaeT OCHOBHBIE
APXUTEKTYPBI

WHC n obmactu ux
MIPUMEHEHUS;
OCHOBHBIE CITOCOOBI M
npaBuia 00ydeHHS
HHC.

He 3HaeT ocHOBHEBIE
APXHUTEKTYPHI

MHC u obmactu ux
TIPUMEHECHHUS;
OCHOBHBIE CIIOCOOBI K
mpaBuia 00ydcHHS
HHC.

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
ApXUTEKTYPBI

WHC n obnactu ux
NPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI ¥ IIpaBuUiIa
o6yuenus MHC.

3HaeT Ha cpenHeM
YPOBHE OCHOBHBIE
apXUTEKTYPBHI

WHC n obnactu ux
NPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI ¥ IIpaBUIIa
o6yuenus MHC.

3HaeT B COBEPIIICHCTBE
OCHOBHBIE
APXUTEKTYPHI

HUHC u obmactu ux
MIPUMEHCHUS;
OCHOBHBIE CITOCOOBI 1
npaBuia 00ydeHHUS
HHC.

2.2 OLIEHUBAET
Ka4yecTBO 00y4eHUs
pa3IUYHBbIX MOJenei
HNHC; monenupoBatb
HUHC cpeacrBamu
HeifporaketoB Matlab
NNTool.

He ymeer onenuBarb
Ka4yecTBO 00y4eHUs
Ppa3MYHbIX MOJeneit
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiporaketoB Matlab
NNTool.

YMeeT Ha HU3KOM
YpOBHE OIICHUBATh
Ka4yecTBO 00yUeHHUS
Pa3IHYHBIX MOJeTnei
HNHC; moaenupoBatb
HNHC cpeacrBamu
HelipomaketoB Matlab
NNTool.

YMeer Ha cpenHEM
YPOBHE OLIEHUBATh
Ka4yecTBO 00yUeHHUS
Pa3IUYHBIX MojeNei
HNHC; moagenupoBatb
HNHC cpeacrBamu
HeliporaketoB Matlab
NNTool.

YMeeT B COBEPILECHCTBE
BBIOMPATh OLICHUBATh
Ka4yecTBO 00y4YeHUs
Pa3INYHBIX MOAENIEH
HNHC; monenupoBatb
HUHC cpeacrBamu
HelfporakeroB Matlab
NNTool.

2.3 BIIageeT HaBBIKAMU
pelIeHus 3a1a4q
ATnMpPOKCUMAITHUH,
MIPOTHO3UPOBAHUS,
KIaccupuKanuu
JIAHHBIX,
pacro3HaBaHUs
00pa3oB

He Bnaneer HaBbIKaMu
peteHust 3a1a4
anmpoKCUMAIIHH,
MIPOTHO3UPOBAHUSI,
KIIacCU(pUKAITUU
JIAHHBIX,
pacro3HaBaHusI
00pazoB

Biageer Ha HU3KOM
YPOBHE HaBBIKAMH
peureHus 3a1a4
anmpOKCHMAIIHH,
TPOTHO3UPOBAHUSI,
KITacCUpUKAITUN
JIAHHBIX,
pacrio3HaBaHusi 00pa3oB

Brazneer Ha cpegHeM
YPOBHE HaBBIKAMH
peueHus 3aaa4y
annpoKCUMAIlHH,
HPOTHO3UPOBAHMS,
KITacCU(UKAIIUU JaHHBIX,
pacrio3HaBaHusi 00pa3oB

Bnageer B
COBEPILICHCTBE
HABBIKAMU
peuieHus 3anad
anmMpPOKCUMAITUH,
MIPOTHO3UPOBAHUS,
KiaccuUuKaIuu
JTAHHBIX,
pacrio3HaBaHUs
00pa3oB

3.1 3HaeT BHHI,
CTPYKTYpPY,
MIPUHLIMIIB U METO/IbI
CHUCTEMHOM
OpraHu3aIuu
HEHUPOHHBIX CETEeH

He 3HaeT BujEI,
CTPYKTYDY,
TIPUHLIMIIB 1 METO/IbI
CHCTEMHOM
OpTraHHu3aIH
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YpOBHE BUbIL,
CTPYKTYPY,
TIPUHLIMUIIB 1 METO/IbI
CHCTEMHOM
OpTraHHU3aIH
HEHPOHHBIX CeTeH

3HaeT Ha CpeHEM
YPOBHE BUIBI, CTPYKTYDY,
MIPUHIUIBI 1 METOBI
CHCTEMHOH OpraHu3aluu
HEHPOHHBIX ceTel

3HaeT B COBEPILIECHCTBE
BUJIBL, CTPYKTYPY,
MIPUHLIMIIBI 1 METOIbI
CUCTEMHOM
OopraHu3aIuu
HEHUPOHHBIX CETEeH
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Kon
KOMIICTCHIINH

ITKC-3

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

TIKC-3.3 Bnaneer
HaBbIKaMU IIOCTPOEHUS
HMHXEHEPHO-
TreoJI0Orn4YecKon u
TUAPOre0IOTHYECKOM
MOJIETTU U3y4aeMBbIX
00BEKTOB.

KOZI 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbTara o0ydeHus 1-2 3 4 5
10 JUCLUIUIMHE
3.2 ucnonp3yeT He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM ‘YMeer B COBEpLIEHCTBE
OCHOBHBIC HEHPOHHBIE | HCIOJB30BATh YPOBHE HCIIOJIBb30BATh YPOBHE HCIIONIb30BATh BBIOHpATh
ceTH st 00paboTKH OCHOBHBIC OCHOBHBIC OCHOBHBIC UCIIONB30BaTh
uHpOpMaLUH HEWpPOHHBIE CeTH IS HEWpPOHHBIE CeTH TS HEWpPOHHBIE CeTH IS OCHOBHBIE
00paboTkn 00paboTkn 00paboTkn HEHpPOHHBIC CETH IS
nHdopmannu nHdopmanuu nHdopManuu 00paboTku
nHdopmanuu
3.3 Bmageer metonamu | He Biageer Mmetonamu | Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
aHanM3a M CUHTE3a IpY | aHaiu3a u YPOBHE METOJIaMHU YPOBHE METOJIaMHU COBEPILIECHCTBE

CO3JIaHuH,
HCCIICIOBAaHUU U
SKCIITyaTalin
HEHUPOHHBIX CETEH

CHHTe3a IIPU CO3/[aHHUM,
HCCIICIOBAaHUU U
9KCIITyaTallx
HEHUPOHHBIX CETEH

aHanu3a u
CHHTE3a IIPU CO3/[aHHUH,
HCCIIEIOBAaHUHU U
9KCILTyaTallH
HEHUPOHHBIX CETeH

aHanu3a u

CHHTE3a IPU CO3JJaHMH,
HCCIIEIOBAaHUN H
9KCIITyaTallx
HEHUPOHHBIX CETEH

METOJlaMH1 aHa/Iu3a U
CHHTE3a IIPU CO3/aHHUH,
HCCIIEJOBAaHUU H
SKCIITyaTaIin
HEHPOHHBIX CETEeH

3.1 pa3pabatbiBaeT u
peaan30BBIBACT
AJITOPUTMBI
MaTeMaTHIeCKHX
Mozeneil Ha Oa3e
SI3BIKOB M [TAKETOB
MPUKIIAIHBIX IPOTrPaMM
MOJIETTUPOBAHUS.

He ymeer
pa3pabaThIBaTh U
peaau30BBIBATH
AITOPUTMBI
MaTeMaTHYEeCKUX
Mozeneii Ha 6ase
SI3BIKOB U TTAKETOB
NPUKJIAIHBIX TPOrPaMM
MO/JICITUPOBAHHS.

YMeeT Ha HU3KOM
YpOBHE pa3pabaTeIBaTh
1 peaNn30BBIBaTh
AITOPUTMBI
MaTeMaTHYECKUX
MoJelei Ha 6ase
SI3BIKOB U [TAKETOB
TPUKJIAIHBIX TPOrPaMM
MOJICTTUPOBAHUSI.

VMeer Ha cpetHeM
YpOBHE pa3pabaThBaTh U
peaNn30BEIBATE
AIITOPUTMBI
MATCMATHUUYCCKHUX
MoJiellel Ha 0a3e SI3BIKOB
U ITAaKCTOB HpI/IKJ'Ia)IHI)IX
nporpamMm
MOJIETMPOBAHUSL.

VMeeT B COBEpILICHCTBE
BEIOMpATH
pa3pabaThIBaTh U
peaN30BHIBATh
ANTOPUTMBI
MaTeMaTHYECKHX
Mojieneit Ha 6aze
SI3BIKOB M [TAKETOB
MPUKJIAJIHBIX IPOTrPaMM
MOJICIIMPOBAHHSI.
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JonosiHeHUs1 U U3MEHEHUS
K paloyeil nporpaMMe THCHUNIMHBI (MO1YJIs1)

Ha 20 —20 y4eOHBIN TOx

B pabouyio nporpamMmy BHOCSTCS CIIEAYIOIINE JOTTOTHEHUS (M3MEHEHUS):

I[OHOIIHCHI/ISI 1 U3BMCHCHUA BHEC!

(OondcHOCMb, YUeHOe 36aHue, Cenets) (noonucw) (1.0. ©amunus)

JormonHnenus (M3MeHeHNs1) B pabody0 MPOrpaMMy PacCMOTPEHBI M OJ00pEHbI Ha 3aceqaHuH
Kadeaps

(HaumeHnosanue Kageopwt)

[IpoTtoxon ot « » 20 1. Ne

3aBenaytomuii kadeapoit N.0. damunus
COI'/TACOBAHO:

3aBeqyIoLIMi BBITyCKalOIIeH Kadeapoi

PykoBonuTens 00pa3oBaTeIbHON POrpaMMBI N.0. Gamunus
« » 20 1.
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