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1.Ilestn ¥ 321244 OCBOEHHUSI THCHHUILIHHBI

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 TEOPETHUECKUX OCHOB METOJOJOTHH HEHWPOHHBIX CETeH,
MaTeMaTUYECKUX MOJEIEH U METOJIOB, JISKAIINX B OCHOBE HEHPOHHBIX CeTell;

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

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

— (opMHpOBaHHME HABBIKOB pabOTHl ¢ HaOOpaMu JaHHBIX, HMCHOJIb3YEMbIMU IS
00y4eHUsl HEHPOHHOM ceTH;

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

IIOCTPOEHHBIX MOJEIEH.

2.Mecto qucuuminnsl B ctpykrype OIIOII BO

HucuuruinHa «HeWpoHHbIE CeTH» OTHOCUTCS K JUCLUIUIMHAM 3JIEKTUBHOTO MOJYJIS
«Digital & IT. MamuHHOE 00y4YCHHE M aHAJIU3 TaHHBIX)» YaCTH y4eOHOTO IUiaHa, OPMUPYEMO
Y4aCTHUKAMHU 00Pa30BaTEeIbHBIX OTHOIICHUH.

Heo6xoauMbpIMU yCIOBUSAMH JUIsI OCBOSHUS! TUCIMITIIMHBI SBIISIOTCS:

— 3HaHUE OCHOBHBIX IOHATHH JTUCKPETHOM MAaTeMaTUKH, NPUKIATHOW aireOpsl,
BBIYUCIIUTENILHOW MaTeMaTHKH;

— 3HaHME OCHOB s3bIKa TporpamMupoBanue Python, ymenue paspabaTbiBaTh
QITOPUTMBI PELLICHH 33a]a4 U 3alMChIBATh UX Ha S3bIKE IPOTrPaMMUPOBAHMS;

— BIIQJICHUE HaBBIKAMH HCIIOJIB30BAHUS KOMIBIOTEPHBIX TEXHOJOTHUH U CpelcTB
00paboTKK HHPOpPMALIKH.

ConeprxaHue AMCIUIUIMHBI CITYKUT OCHOBOW JJIsl OCBOEHHS MucuuiuinH «lIpukimagHbie

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.

3Hats (31): kIaccuyeckue MaTeMaTHYeCcKre
MOJIENH, IPUMEHSIEMbIE B PA3IUYHBIX
00J1aCTSIX YeTI0BEYECKOH e TETPHOCTH

Yumets (V1): MoanpuImpoBats K1acCHIecKue
MaTeMaTUYECKHe MOJICIH IS PEIICHHs
KOHKPETHBIX 33/1a4 PO(eCCHOHATBHOM
JIEATENBHOCTH

Bnanmets (B1): HaBBIKOM aHaNM3a pPeLICHUS
KJIACCHYECKUX MaTEMAaTHUECKUX MOJICTIeH st
peLICHUS] KOHKPETHBIX 33134
poeCCUOHANBHO JCSITEIBHOCTH

YK-1.2. PaccmatpuBaet pas-
JIUYHBIE BAPUAHTHI PEIICHUS

npobaeMHoM cuTyanuu (3ana-

4mn), pa3pabaTbiBacT
ITOPUTMBI UX peaTH3aiuu

3Hath (32): METOIbI MATEMaTHIECKOTO
MOJIEIUPOBAHUS ISl PEIIeHUs] KOHKPETHBIX
3a7a4 NpoQecCHOHANBHOM NIeSITENEHOCTH

Vmeth (V2): IPUMEHSITH METOIBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS IS
pelIeHus KOHKPETHBIX 3a1a4
podecCHOHAIBHOH NeTeIBHOCTH

Brnaners (B2):HaBbIKOM pa3paboTku
AITOPUTMOB PeallM3allii KOHKPETHBIX 33714
npoecCHOHAILHON eITeIBHOCTH

VYK-1.3. Onpenensier u
OIICHUBACT MPAKTUICCKHE
ITOCJIEICTBUS BO3MOKHBIX
pelIeHni 3aJauu.

3uaTh (33): criocoObl MpUMEHEHHS MOEIEH
HEHPOHHBIX ceTel U1 00padoTKU
WHPOPMALINU U PACIIO3HABAHUSA 00pa30B

Ymets (Y3): olieHHBaTh Ka4€CTBO OOyUeHHUS
MoJIeNIeil MAIITMHHOTO 00yUYCHHS

Buaners (B3):TexHOIOrUsIME aHAIIN3a 1
MHTEPIPETAINH MTOJyUYSHHBIX JaHHBIX B
00J1aCTH UHTEJUIEKTYAJIbHBIX CUCTEM.

VYK-1.4. OcymecTBuser
CHCTEMaTH3aIHIO
HHGOPMALHU Pa3IUIHBIX
TUIIOB JJIS aHAJIN3a
MPOOJIEMHBIX CUTYyallni.

3Hath (34): MaTeMaTHIECKHE,
€CTCCTBCHHOHAYYHBIC U COIIUAIBHO-
SKOHOMHYECCKUC METOAbI AJIs1 UCIIOJIb30BAHUA
B Ipo(hecCHOHANBLHOM e TEILHOCTH

VYmers (V4): peliath HeCTaHIaPTHBIE
npodeccroHanpHbIE 331241, B TOM YHCIIE B
HOBOW MJIM HE3HAKOMOM CpeJie U B
MEXIUCIHATUIMHAPHOM KOHTEKCTE, C
MPUMEHCHAEM MaTeMaTHICCKUX,
€CTECTBEHHOHAYYHBIX, COIIHAIBHO-
HSKOHOMHYECKHUX U MPO(eCCHOHATHHBIX
3HAHUM

Brnaners (B4):HaBbIKaMu TEOPETHUECKOTO U
OKCIICPUMEHTAJIBHOT'O UCCIIEAOBAHNA
00BEKTOB TIPOPECCHOHANBHOM JCSITEIBHOCTH,
B TOM YHCJI€ B HOBOM MJIM HE3HAKOMOMH cpejie
1 B MCKJIUCHUTUIMHAPHOM KOHTCKCTC

YK-1.5 BripabaTeiBaet
CTpaTeruio AeCcTBUM It
HMOCTPOCHHUS AITOPUTMOB
pelleH:s NOCTaBIEHHBIX
3ajau.

3HaTh (35): COBpeMEHHbIE METO/IBI
pa3paboOTKU U peanu3alii aaropuTMOB
MaTeMaTHYECKUX MOJIeliel Ha Oa3e SI3BIKOB U
MAKeTOB NPUKJIAJHBIX IPOTPaMM
MOJICTMPOBAHHUS

Vmets (V5): HCTIOTB30BaTh COBPEMEHHbIC
METOBI pa3pabOTKU U peaTn3auu
AITOPUTMOB MaTEeMaTHIECKUX MOJIeNIel Ha
0a3e A3BIKOB W MAKETOB IPUKIIATHBIX
IPOTPaMM MOJICITHPOBAHHS




Brazmets (BS):HaBbIkaMu paboThI ¢
ITOPUTMaMH MaTEMAaTHIECKUX MOJeIIeH Ha
6a3e SI3BIKOB M MTAKETOB MPUKIIAJHBIX
MPOrpaMM MOJECTHPOBAHNUS

YK-1.6 [Iporpammupyet
pa3paboTaHHbIC aNTOPUTMEL U
KPUTHYCCKH aHAITM3UPYET
HIOJTy4eHHBIE PE3YJIbTATHL

3uats (36): mporpaMMHpPOBATH
pa3paboTaHHBIE AJTOPUTMBI MATEMaTHIECKUX
MoJenen

VYmerts (Y6): paspabarsiBaTh U
PEaTU30BBIBAT AITOPHTMBI MATEMATHIECKHX
MoJieneil Ha 6a3e SI3BIKOB U IIAKETOB
[PUKIIAIHBIX IPOrPAMM MOJICTHPOBAHUSL.

Bnaners (B6):HaBBIKOM aHaJM3a MOTYyICHHBIX
pE3yIbTATOB MATEMATUYCCKUX MOJICIICH

VYK-2. CnocobeH ynpaBisTh
IPOSKTOM Ha BCEX JTAIax ero
JKU3HEHHOTO IIMKJIA

VK-2.1. ®opmynupyer B
paMKax IOCTaBJICHHOH LieIn
TIPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a1a4,
00€eCIIEUNBAIOIINX €€
nmoctikeHue. Onpenenser
OKU/TaeMBbIe Pe3yIIbTAThI
peI]_ICHI/ISI BBIJACJICHHBIX 3a1a4.

3uaTh (37): MOCTAHOBKY OCHOBHBIX 3a/1a4
MAIIMHHOTO O0YYeHNs, OCHOBHBIE TIOHATHS 1
0a30BbI MaTEMaTHYECKUI1 anapaT HEYETKOM
JIOTHKH; CTIOCOOBI THOPHUIM3AIINN METOIOB
BBIYUCIUTEIFHOTO HHTEIIICKTA C
HCTIOJIE30BaHUEM TPAIUIIMOHHBIX METOJIOB
ONTUMU3AIMY U PacIiO3HaBaHUI 00pa30B

Ymers (Y7): npoBOANTH aHATH3 334U JJIs
BHIOOpa HAMITy4IIIEr0 METOa
BBIUHMCIIMTEIHLHOIO0 UHTEICKTA TN
THOPUTHOTO METO/1A, MOIXOASIICTO IS
KOHKPETHOM 3a/1auy;

Branets (B7):uHCTpyMEHTaM U
IIPOEKTUPOBAHUS U OLIEHKA KauecTBa Moenei
HEHUPOHHBIX CeTel

VK-2.2. Ilpoextupyer
pelleHre KOHKPETHOH 3a1a4uu
MPOEKTa, BBIOUpast
ONTHMAJIBHBIH CIIOCO0 ee
pEIIeHHs, UCXOs U3
JIEHCTBYIOIUX MPABOBBIX
HOPM U UMEIOIIIXCS PECYPCOB
Y OTpaHUYEHUN

3uaTh (38): OCHOBHBIC APXUTEKTYPBI
HHC u o0nacTi X MpIMEHEHUST, OCHOBHBIC
cniocoOrI U ipasmia ooydenus MHC.

Ymets (V8): olieHHBATh Ka4e€CTBO O0yUCHHUS
paznuunbix Moaeneit UHC; monenupoBatsb
HHC cpencrBamu HeifipomakeToB Matlab
NNTool.

Brnaners (B8):HaBbikaMu perieHus 3a1a4d
anmpoKCUMAaIlU1, MPOTHO3UPOBAHUS,
Kiaccu()UKAIUK JAHHBIX, PACIIO3HABAHHUS
00pazoB

YK-2.3. Pemaer KOHKpETHBIE
3a7a4 IPOEKTa 3asBJICHHOTO
KauecTBa U 32 YCTAHOBJICHHOE
Bpemsi

3uats (39): BUBL, CTPYKTYPY,
MIPUHIUIIBI U METOABI CUCTEMHOM
OpraHu3aluy HEUPOHHBIX CETEH

Yumets (V9): UCIop30BaTh OCHOBHbIE
HEHpOHHBIE ceTH AT 06paboTKH
HHPOPMAUU

Buazgers (B9):MeTonamu aHaau3a ¥ CHHTE3a
TIPH CO3JIAHHH, FICCIEIOBAHUH H
9KCIUTyaTallul HEWPOHHBIX CeTel

IKC-3

CnocobeH Mo/ieTMpoBaTh
THAPOTeONOTHIECKHIE 1
HHXXEHEPHO-TEOIOTHIECKHE
IMPOUECCHI U ABJICHUA.

I[1IKC-3.3 Brnageet HaBBIKAMU
MOCTPOCHUS UHKEHEPHO-
T€0JIOTHYECKOH 1
THJIPOTEOJIOTHIECKOW MOIETTH
M3y4aeMbIX 0OBEKTOB.

3uath (310): 0COGEHHOCTH IPUMEHEHUSI
HEWPOHHBIX ceTel B MPo(ecCHOHANBEHON
JIESITETTHHOCTH

VYumers (Y10): npuMeHsTh HEHPOHHBIE CETH B
npodeccHOHAIBEHOM eITeIbHOCTH

Burazgets (B10):TexHonorneit HEHPOHHBIX
ceTell ISl pemeHus MpoQecCHOHATBHBIX
3a1a4




4.00bpeM JUCHUILIHHBI
OO0uMii 00beM IUCLMIUIMHEI COCTABIAET 3 3a4ETHRIX eauHUII, 108 yacos.

Tabnuua 4.1.
AyIUTOpHBIE 3aHTHS/KOHTaKTHas paborTa,
®opma
®dopma Kypc/ qac. CamocrosiTenbHas N
TIPOMEXYTOUHOH
00y4eHus ceMecTp [paktnueckue | JlabopaTopHbie pabora, Jac.
Jlexuyu aTTeCTalluu
3aHATHA 3aHATHA
OuHas .
4/7 18 34 - 56 3a4éT

5.CTpyKTYpa M cojiep:KaHue JUCHUIIHHbI

5.1. CtpykTypa AUCIUIUIMHBI

ouHas ¢popma o0ydenusi (OPO)

Tabmuna 5.1.1

CTpyKTypa OUCIUILTNHBI AyRUTOpHEIE
Ne 3aHATHS, Yac. CPC, | Bcero, O1eHOYHBIE
Kox MJIK
n/m | Homep HanmenoBanue 1 Tp JIab | w4ac. yac. cpencrsa
paszena paszena
3agaHue Ha
nmabopaTopH
BBenenue B 3\}}001 paboty
1 1 TEMATHIKY 1 2 - 5 8 BOTIPOCHI
MCKYCCTBEHHBIX s
HEWPOHHBIX ceTel
3aIlIUTHI,
BOTIPOCHI
TecTa
3ajgaHue Ha
nmabopaTopH
yio paboty
ITakets! nporpamm Ne 2,
2 2 JUTSL pabOTHI C 2 4 - 5 11 BOTIPOCHI
HEHPOHHBIMU CETIMU YK-1.1. hiuvs
VK-1.2. 3aIIUTHI,
VK-1.3. BOIPOCHI
YK-1.4. TeCcTa
YK-1.5. 3ajgaHue Ha
YK-1.6. nabopaTopH
YK-2.1. yio paboty
OO6yuenue YK-2.2. Ne 3,
3 3 HEWpPOHHOM CeTH. 1 - - 5 6 YK-2.3. BOIIPOCHI
Habops!1 naHHBIX TIKC-3.3 IS
3aIINTHI,
BOIIPOCHI
TecTa
3anaHue Ha
1abopaTopH
TTonHOCBs3HAS yio pabory
HEUpPOHHAs CETh Ne 4,
4 4 MPSMOTO 2 4 - 5 11 BOTIPOCHI
pacmpocTpaHeHus JUIst
(FNN) 3alIUThI,
BOTIPOCHI
TecTa
ITocTpoenue 3ajgaHue Ha
5 5 APXUTEKTYPHI 2 2 - 5 9 1abopaTopH
HEHPOHHOM CeTH U ee yio pabory




o0OyucHme

Pa6ora ¢ TensorFlow
u Kaggle

Ne 5,
BOIIPOCHI
IS
3AIIUTHL,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yiO paboty
Ne 6,
BOIIPOCHI
JUTSt
3aIUTHI,
BOIIPOCHI
TecTa

AHanu3 KagecTBa
o0y4ueHHs HEHPOHHOM
cetn

IIpumenenue
HEHUPOHHBIX ceTel
JUIA pelIeHus 3a0a4l
perpeccun

10

CaépTouHsbIe
HEWpOHHBIE CETU

10

10

IIpenBapurenabHO
00y4ueHHbIE
HEWpOHHBIE CETU

11

11

Hetiponnsie cetu ans
3ama4 00paboTKn
€CTECTBEHHOTO S3bIKa

11

12

12

PexyppentHbie
HEWpOHHBIE CETU

13

19

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-1.5.
YK-1.6.
YK-2.1.
YK-2.2.
YK-2.3.
IKC-3.3

3amanne Ha
nmabopaTopH
yio pabory
Ne 7,
BOIIPOCHI
ULt
3aIUThI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboTy
Ne 8,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yi0 paboty
Ne 9,
BOTIPOCHI
IS
3aILUTHI,
BOTIPOCEI
TecTa

3aganue Ha
nmabopaTopH
yio paboty
Ne 10,
BOIIPOCHI
ULt
3alIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nmabopaTopH
yio paboty
Ne 11,
BOTIPOCHI
JUTSL 3AIATHI

3anaHue Ha
1abopaTopH
yio pabory
Ne 12,
BOIIPOCHI




it
3QIMTHL,
BOTIPOCHI
TecTa
YK-1.1. Bonpocst
VK-1.2. s 3auéra
YK-1.3. B  dopme
YK-1.4. TecTa)
.. VK-1.5.
13 | 3auér - - 34 - - VK-16.
VK-2.1.
VK-2.2.
VK-2.3.
TIKC-3.3
Uroro: | 18 34 108

5.2. ConeprxaHue TUCHUTIIUHBI.

5.2.1. Copepxanue pa3aenoB AMCUUIUINHBL (IUJAKTUYECKUE €MHHULIBI).

Pa3nen 1. «BBeneHne B TeMaTUKy MCKYCCTBEHHBIX HEHPOHHBIX CEeTei». XPOHOJIOIMYECKHe
STanbl pa3BUTHsSL HEMPOHHBIX cerell. Mopens MckyccTBeHHOro Helipona Mak-Kamioka u Ilutca,
[Tepcentpon PozenOmarra. OpHOCIIOWHBIE W MHOTOCIOHHBIE HEHpoHHBIE ceTH. CeTH MPsIMOTro
pacnpocTpaHeHUsI U CeTH C OOpaTHbIMU CBS3AMH. [loHsTHE «TiTyOOKHME HEHpPOHHBIE CETH» M HX
npeumyiiectsa. Kiaccudukainus HEHpOHHBIX ceTell B paspe3e paclpoCTpaHEHHs CUTHajda MU
IyOuHBl HEHpOHHOH ceTH. 3ajgauM, perraeMble TIIyOOKMMHM HEWPOHHBIMH ceTsMH. DyHKUIUU
aktuBanmu. OOopynoBaHue, npumeHsiemoe Juisi HelpoHHbIX cereil. CUDA — mporpamMMHbIA
unrepgetic 1 GPU ot komnanuu NVIDIA.

Pasnen 2. «I[lakeTsl mporpamMm s pabOTbl ¢ HEWPOHHBIMH ceTaMi». O030p MakeToB
nporpamm. [Takersr st paboTel ¢ nanubivMu. [Takerst NUMPY u Pandas. TTakeTsl 171 MAIIMHHOTO
obyuenus. JluctpubytuB Anaconda, makersr JupyterLab, Jupyter Notebook. bubmrorexku Python
JUTsl MOJICTIMPOBaHUs M 00y4eHus HeliponHoit cetu. [lakersl TensorFlow, Theano, Keras. Pa6ora ¢
cepsrcom Google Colaboratory.

Paznen 3. «O0yuenne HelipoHHOi cetn. HaGopel naHHbIX». OOy4yeHHE C y4yHUTeleM,
oOydyeHue Oe3 yuutensi, oOydyeHHE C MOJKPEIUIEHHMEM. AJTOPUTM OOpaTHOrO pPacHpOCTpaHEHUs
omOku. Tumsl 3a1a4, 3((HEeKTUBHO pPelIaeMbIX C MOMOIIBIO MTyOOKHX HEHPOHHBIX ceTel (3amaun
pacrmo3HaBaHus, 3a7a4d Kilaccu(HKallUM, 3aJlaull perpeccud, 3agaud Kiactepusanmu). Habopsl
JAHHBIX U1 00y4eHHs HEHpOHHOW ceTH. TpeHUpOBOUYHBIE, TECTOBBIE M MPOBEPOYHBIE JaHHBIC.
BosmoxkHOCTH MakeToB 10 pabote ¢ Habopamu AaHHBIX. [loHsTHE 3110XM 00yueHus. [lorck HabopoB
JAHHBIX U3 pa3InYHbIX HCTOUHUKOB (Githab u apyrux).

Paznen 4. «IlomHOCBsA3HAsA HelipoHHast ceTh npsimoro pacrnpoctpaneHus (FNN)». Ananus

Ha6opa HAaHHBIX € TOYKH 3pPCHUA JalbHEUIIEro MOCTPOCHUMA HCﬁpOHHOﬁ cetn. KommuectBo




CKPBITBIX CJIOEB U KOJMYECTBO HEWPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INTyOOKHX
HelpoHHBIX cereit B TensorFlow.

Pa3znen 5. «IlocTtpoeHne apXUTEKTypbl HEHPOHHOM ceTH U ee oOydeHue». MeTpuku
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yskiuu noreps u
ONTUMHU3ATOPBl 00ydeHUs. DPYHKIMKU TOTeph W onTtuMu3aropbl oOydeHus. Dynkmuum SGD,
RMSprop, Adam. PacnioznaBanue npenmetoB oaex bl — Habop naHubix MNIST. Tlpenckazanue
00y4eHHOI HEUPOCETH.

Pasnen 6. «Pabora ¢ TensorFlow u Kaggle». O6bexTsl, QyHKIMH 1 TapaMeTPbl 00bEKTOB
riybokux HedponHbix cereil B TensorFlow. Pa6ora ¢ mmardopmoii Kaggle. Bo3moxuocTr
cepBuca. OcnHoBHol ¢yHkimoHan mwiatrgopmbel Kaggle. CopesroBanus na Kaggle.

Paznen 7. «AHanu3 kaduectBa 00yueHUs] HEUPOHHOU ceTry». OleHKa pealbHOr0 KavyecTBa
MOJIeNId HEHMpOHHOM ceTH M Habopbl AaHHBIX. lloHsATHE «mepeoOyyeHre» HEWPOHHOU CeTH.
Omnpenenenue nepeodydeHuss 1 METOAbI OOPHOBI C HUM.

Paznen 8. «[IpuMeHeHre HEHPOHHBIX CETEW U pPELICHHS 3aJa4d  PETPECCHH.
HlkanupoBaHne W HOpMaTW3alUsl BXOAHBIX MaHHBIX. BBIOOp MeTpuK KadecTBa, (QYyHKIUI
OLIMOOK M aKTUBAILIMK B 3aBUCUMOCTH OT peIaeMoi 3a1a4H.

Paznen 9. «CépTounble HellpoHHblE ceTu». CpaBHEHHE IOJHOCBS3HOM U CBEPTOYHOM
HEHUPOHHBIX CETEH NMpU pelIeHUH 3a7a4 paclo3HaBaHUs n300paxeHuid. SAnpo cBEéprku. Marpuna
nzo0paxenuil. Cinou cBEpTkU U cinou noaBbiOOpku. HMHcTpymentsl Keras um TensorFlow,
KOTOpbIE TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEWpOHHYIO ceTh. CBsA3b Mexay HabopaMu
JMAHHBIX W apXuTeKTypoill HeiponHoil ceru. HaGop nanHbix CIFAR-10. ApxutexTypa
cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBaputensHo  oOydeHHBIE  HEHpOHHBIE  ceTW».  llpemmyriecTBa
UCIIOJIb30BaHUS MPEBApUTENILHO OO0Y4YEeHHBIX HEeHpoHHBIX ceTeil. Heilipocetn, oOyueHHblE Ha
HaOope naHHbIX ImageNet. O0G30p COBpeMEHHBIX NPEABAPUTEIBHO OOYUEHHBIX aApXHUTEKTYp
HEHUPOHHBIX ceTel /s pelleHMs] 3aJayd pacro3HaBaHUs u300paxkeHuil. [IpenBapurtenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B
HeHpoHHBIX ceTsX. [lepeHoc oOyueHMsI Ha mpumepe MpeABapUTEIbHO O0yYEeHHON HEWpOHHOM
cetu VGG16.

Paznen 11. «Heiltponnsie cetu s 3a1a4 00pabOTKHA €CTECTBEHHOTO s3bIKay. BBeneHue B
00paboOTKy €CTEeCTBEHHOTO sf3blKa. AJITOPUTM TMOJATOTOBKM TeKCTa (IMPHUBEIEHHUE TEKCTa K
€MHOMY PETUCTPY, OUMCTKY TEKCTAa OT JIMIIHUX CHUMBOJIOB, TOKECHHM3AIMMs TEKCTA, PA3METKY
CJIOB IO YaCTSIM peuH, IPUBEJCHUE CIOB TEKCTAa K HOPMaJIbHOW (opMe, BeKTOpH3anus). 3a1auu

00pabOTKM €CTECTBEHHOIO $3bIKa. APXHUTEKTYpbl HEUPOHHBIX CETEW, NPUMEHSEMBIX IpHU



pelieHnu 3a7a4 00pabOTKH €CTECTBEHHOIO SI3bIKa - CBEPTOYHBIE OJHOMEPHbIE HEMPOHHBIE CETU
(CNN 1D) u pexyppenTHble HeilpoHnHble ceTh (RNN).

Paznen 12. «PexyppeHTHBIE HEWPOHHBIE CETH». APXUTEKTYPhl PEKYPPEHTHBIX HEHpPOHHBIX
CeTei, MPUMEHIEMBIX JUIS pelneHus npaktndeckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Meroap! 1tudpoBbIX MpeCcTaBISHUN TEKCTa:
YaCTOTHBI  MOJXOJ,  TEeMaTW4YeCKOE  MOJEIMPOBAaHME,  IUCTPUOYTHBHAs ~ CEMaHTHUKA.
Nuctpymentapuii Keras u TensorFlow i moctpoeHust MoJiel peKyppeHTHOM HEHMPOHHOW CETH,
pemaroniei 3agady kinaccudukanuu TekcroB. [loctpoenue Hetipoceteit ¢ apxutektypamu LSTM u

GRU na ocnose nakeros Keras u TensorFlow.

5.2.2. CopeprkaHue TUCLMIUIMHBI 110 BUJaM Y4€OHbBIX 3aHSTHUIL.

JlekninoHHbBIE 3aHATHSA

Tab6muua 5.2.1

Ne | Homep pa3znena O6BeMm, gac. T
n/n quctuiuiuael - | ODO | 3P0 | 0390 eMa SR
7 cemecTp
1 1 1 - - BBeneHue B TEMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [TakeTsl nporpamMm asist paboThl ¢ HEHPOHHBIMH CETSIMH
3 3 1 - - OOy4enue HelipoHHO# ceTu. Habopbl TaHHBIX
ITonHOCBsA3HAs HEUPOHHAS CETh IPSMOTO PACIPOCTPAHECHUS
4 4 1 - -
(FNN)
5 5 1 - - ITocTpoeHne apXUTEKTyphl HEHPOHHON CeTH U ee 00ydeHne
6 6 1 - - Pabota ¢ TensorFlow u Kaggle
7 7 1 - - AHanu3 KauecTBa 00y4eHHs HEHPOHHOU CEeTH
8 8 1 ) ) IIpumeHeHre HEHPOHHBIX CETEH [yl PELICHUS 3aaul
perpeccun
9 9 1 - - CBépTOoUHBIC HEHPOHHbIE CETH
10 10 1 - - [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETH
11 11 1 - - HeiiponHsle ceTn a1 3a1a4 06pabOTKM €CTECTBEHHOTO SI3bIKa
12 12 3 - - PexyppeHTHBIE HEHPOHHBIE CETH
Hroro: 14 - -
JlabopaTtopHbie paGoThI
JlaGoparopHble 3aHATHS y4€OHBIM MJIAHOM HE IPEyCMOTPEHBI.
IIpakTHyeckue 3aHATUSA
Tabmmua 5.2.2
Ne | Howmep pa3gena O6meMm, gac. .
n/n el | OG0 | 300 [ 0300 Tewa naGopatoproii paboret
2 cemecTp
1 1 2 - - IporpammupoBanue mpocreiiniei Heiipocetn Ha Python
2 2 4 - - PaGota ¢ nakeramu s3p1ka Python: NumPy, Pandas
3 3 - - PaboTa c HabopaMu JTaHHBIX
- - [TocTpoenue MOTHOCBA3ZHON HEMPOHHOM CETH MPSIMOTO
4 4 4
pacnpocrpanenus (FNN)
5 5 2 - - ITocTpoeHne apXUTEKTYpbl HEHPOHHOM CETH M ee 00ydeHHe
6 6 2 - - Pabota c Kaggle
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7 7 2 - - AmHanu3 kauecTBa 00y4eHHs HelpoHHOH ceTH. bopnba ¢
nepeodydeHueM
8 8 4 - - [TocTpoenne HEMPOHHOM CETH AJI peUIeHUs 3a1a9u
perpeccuu
9 9 2 - - ITocTpoeHne cBEPTOIHON HEHPOHHOH CETH
10 10 2 - - Pabora ¢ mpeaBapuTeTbHO 00YICHHBIMH HEHPOHHBIMH
CEeTAMHU
11 11 4 - - Wzyuenne HeHpOHHBIX ceTeil i 3a1ad 00paboTKH
€CTECTBEHHOTO SI3bIKA
12 12 4 - - ITocTpoeHne pekyppeHTHON HEMPOHHON CeTH
Htoro: 34 - -
CamocrosiTesibHAsi padoTa CTy/leHTa
Tabmuna 5.2.3
Ne Homep O6mweMm, gac.
i pasznena Tema Bun CPC
muemnmmner | OO | 300 | 000
7 cemecTp
BBeneHue B TeMaTuky IToaroroska K
1 1 2 ) ) HCKYCCTBEHHBIX HEHPOHHBIX JTabopaTopHBIM paboTam,
cereit oopmiieHrE OTYETOB TIO
71ab0paTOpHBIM paboTam
[MTaxets! mporpamm s padotsl ¢ | [Toaroroska K
2 2 4 ) ) HEWPOHHBIMU CETSIMU 7TabopaTopHBIM paboTam,
odopmiieHrE OTYETOB TIO
n1abopaToOpHBIM paboTam
OO0ydJeHue HEHPOHHOH CETH. IloaroroBka k
3 3 4 i i HaGops! jaHHBIX J1a00paTopHBIM paboTam,
o opMIICHHE OTYETOB IO
71ab0paTOpHBIM paboTam
[TonHOCBsI3HAs HEHPOHHAS CETh IloaroroBka k
4 4 4 i i MPSIMOTO PaCTIPOCTPAHCHUS nabopaTOpHBIM paboTam,
(FNN) oopmileHHE O0TYETOB IO
n1a60paTopHBIM paboTaM
[MocTpoeHHe apXUTEKTYPBI [MoaroroBka k
5 5 4 ) ) HEWpOHHOM ceTH u ee oOyueHne | JabopaTopHBIM paboTam,
oopmileHHE OTYETOB IO
1ab0paTOpPHBIM paboTaM
Pabora ¢ TensorFlow u Kaggle [oxaroroBka k
6 6 4 ) ) nabopaTopHBIM paboTaMm,
oopmileHHE OTYETOB IO
nabopaTopHBIM paboTaM
AHanu3 kagecTBa 00ydIeHHS IToaroroBka k
7 7 4 ) ) HEHUPOHHOU CeTH nabopaTopHBIM paboTam,
odopMIICHHE OTYETOB IO
nabopaTopHBIM paboTaMm
IIpumenenue HelipoHHbIX cereld | IloaroroBka k
8 8 4 ) ) JUTSL pEIICHUS 3aJ1a4H PETPECCHH | TaOOPaTOPHBIM paboTam,
o(pOopMIICHHE OTYETOB IO
1abopaTopHBIM paboTam
CBépTOUHBIE HEMPOHHBIE CETU IMoxaroroBka k
9 9 5 ) ) 71abopaTopHBIM paboTam,
odopMIICHHAE OTIETOB IO
1a00paTopHBIM paboTam
[TpenBapuTensHO 00yUEeHHbIE [Moaroroska
10 10 5 i i HEeWpOHHBIE CETH 71abopaTopHBIM paboTam,
odopmileHHE O0TYETOB IO
712a060paTOPHEIM paboTam
11 11 5 - - Heiiponnsie cetu st 3aay Tloaroroska k
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00paboTKN €CTECTBEHHOTO 71abopaTopHBIM paboTam,
A3bIKa o(hOopMIICHHE OTYETOB TI0
712a060paTOPHEIM paboTam

PexyppenTHbie HelipoHHble ceTH | [loarotoBka k
nabopaTopHBIM paboTam,

12 12 11

odopmIIeHEe OTIETOB O

nabopaTopHBIM paboTam

15 1-12 - - - 1-12 [ToxroToBka Kk 3a4eTy

Uroro: 56 - -

5.2.3. llpenojgaBaHue AWCUUIUIMHBI BEIETCS C TPUMEHEHHEM CIECAYIOUIMX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTUM:
- BU3yaIM3alus y4eOHOro Marepuana B O(UCHOM MakeTe B JAUAIOTOBOM
pexxuMe (JIEKLIMOHHBIE 3aHSTHS);
— pabota B ManbIX rpynmax (J1adopaTopHbie paboTh);

- WHIMBUIYAIbHBIC 3a1aHus (71TabopaTopHbIC pabOTHI).

6. TeMaTHKa KypCOBBIX IPOEKTOB
KypcoBble IpoeKThl yueOHbBIM IJIAHOM HE IPEAYCMOTPEHBI.
7.KoHTpobHbIE padoThI

KoHnTposbHble paboThl y4eOHBIM IIJITAHOM HE IPEIYyCMOTPEHBI.

8.01eHKa pe3yJbTATOB OCBOCHUS! M CHUIIMHBI
8.1. Kpurepuu olieHMBaHUS CTENEHW IMOJHOTHI M KadecTBa OCBOCHHUS KOMIIETEHLIMH B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yibTaTaMu 00ydeHus npuseaeHsl B [Ipunoxenun 1.
8.2. PelitnHrosas cucremMa OLIEHUBAHUSA CTEIEHHM IIOJIHOTBI M KadeCTBA OCBOCHHUS

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

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

1 Texymiast aTTecTaIus
1 JlabopatopHnas padborta Nel-4 0-20
2 KonTponbusbiii TecT Nel 0-10
HTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-30

2 TeKymIasi aTTeCcTaIHs
3 JlabopatopHras padorta Ne5-8 0-20
4 KonrpoubHblii TecT Ne2 0-10
HTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIMIO 0-30

3 TekyImias aTTecTaIus
5 JlaboparopHas padora Ne9-12 0-20
6 KonTposbHblii TecT Ne3 0-20
HTOI'O 3a TPEThIO TEKYIIYIO ATTECTALIUIO 0-40
BCET'O 0-100

9.YuedHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHre TN CIUIIIHHbI
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9.1. [lepeueHb peKOMEHIyEMOM JIUTEPATYPHI NpeacTanieH B [Ipunoxennn 2.
9.2. CoBpemeHHbIe TpodeccuoHaNbHbIe 0a3bl JaHHBIX U MH(POPMAIMOHHBIE CIIPABOYHBIC

CHCTEMBI

- DJIeKTPOHHBIN KaTajor/DnekTponHas oubiaunoreka THUY http://webirbis.tsogu.ru/

- lludpoBoii oOpazoBaTenbHbIN pecypc — Oubnuoreunas cucreMa [IPR SMART —
https://www.iprbookshop.ru/

- DneKTpoHHO-0nbIMoTeuHas cuctema «KoHcynpTanT cryneHTa» www.studentlibrary.ru

- DeKTpOHHO-O0MOMMoTeuHas cuctema «Jlaab» https://e.lanbook.com

- O6pazoBatenbHas miardopma FOPANUT www.urait.ru

- Hayunas snexrponnas 6ubnmorexka ELIBRARY.RU http://www.elibrary.ru

- HartmonaneHas snexrponnas oudmuoreka (HOB)

- bubimoreku HedTsIHBIX By30B Poccuu :

- DnektponHas Hedrerazopas oubnuorexa PI'Y nedTu u raza um. ['yOkuna
http://elib.gubkin.ru/,

- DnexTpoHHas 6ubnmoTeka Y PUMCKOTr0 TOCYIapCTBEHHOTO HEPTSIHOTO TEXHUYECKOTO
yauBepcuteTa http://bibl.rusoil.net/ ,

- bubimoreyno-uHGOPMAITMOHHBINA KOMIUIEKC YXTHHCKOTO TOCYJapCTBEHHOTO
texHndeckoro yausepcurera YI'TY http:/lib.ugtu.net/books

- DIEKTPOHHAS CIIPAaBOYHAsI CUCTEMa HOPMATUBHO-TEXHUYECKOH TOKYMEHTAUU
«TexHOpMaTHB

- OKBCOH- nndopmannoHHas cucrema JI0cTymna K 3JIeKTPOHHBIM KaTajgoraMm OuOIMoTex

chepsl  00pa3oBaHUS U HAYKH

9.3. .HI/II_IGH3I/IOHHOC )51 CBO60,I[HO pacipoCcTpaHdIeMO€C IMPOTpaMMHOC O6CCH6‘{6HI/IC, B T.4Y.
OTCUYCCTBCHHOT'O ITPOU3BOACTBA.
—Microsoft Windows;
—Microsoft Office Professional Plus;
—Python;

—Anaconda;

10.MaTtepuajibHO-TEXHUYECKOE OOecnedeHue JUCHUTLITUHBI
[Tomemnienus A mpoBeaEHUS BCEX BUJIOB padOTHI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,

YKOMIIJICKTOBAHBI HCO6XO)II/IMI)IM 060py)1013aH1/IeM U TEXHUYCCKHUMHU CPEACTBAMU 06yquH51.
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Tabauua 10.1

Ne | HaumeHoBaHUE y4eOHBIX HanmeHoBaHHE MOMEIICHUIH JUTs Anpec (MECTOIIOTIOKEHHE) TIOMEIICHHIA
n/n HpeIMETOB, KypCOB, HPOBEICHHS JUTSI IPOBEJICHHS BCEX BUIOB yueOHOM
JMCIUIIIAH BCEX BHIOB y4EOHOIT NesATEIBHOCTH, JIeATENBHOCTH, IIPEyCMOTPCHHOM
(Momyeit), MpaKTHKH, UHBIX | IPEAYCMOTPEHHOM yU4eOHBIM TUIAHOM, B TOM y4eOHBIM TUIAHOM (B Clly4yae
BUJIOB y4eOHOI YHCIIe TIOMEICHHS JUIS CAMOCTOSITEIIBHOI peaisaryy 00pa3oBaTeNbHOMH
JeATEeNbHOCTH, paboTHL, ¢ yKa3aHHUEM NIEPEUHS] OCHOBHOTO IpOrpaMMEI B ceTeBoi Gopme
HPETYCMOTPEHHBIX Y4eOHBIM 00opynoBaHuUs, yaeOHO- HATJISTHBIX JIOTIOJTHUTEIILHO YKa3bIBACTCS
TJIAHOM 00pa30BaTeIbHON nocoOuit HaNMEHOBaHHUE OPTaHU3AINH, C
HPOTPaMMBI KOTOPOH 3aKJII0YEH JI0OTOBOP)
1 2 3 4
1 |Maremaruka u Python nnst |JlekuoHHbIe 3aHATHA:
aHaJIN3a JaHHBIX VYueOHast ayTUTOpHS AJIsl IPOBECHUS 625001, TromeHckass obnacTb, T.
3aHATHUH JEKIIMOHHOTO THMA; TPYNNOBHIX U |Ttomens, ym. JlyHawapckoro, 1.2,

WHIUBHUYaIbHBIX KOHCYIBTAalN;
TEKYIIEro KOHTPOJIS M MPOMEXXYTOUHOH
aTTeCTallNu.

OCHaIIEHHOCTb:

YueOHas MeOeb: CTOJBI, CTYIIbSL.
MoHO0650K - 1 WT., TpoexTop - 1 mr.,
MIPOEKITMOHHBIN 3KpaH - 1 mT.,
aKycTudeckas cucrema (KOJIOHKH) - 4 IIT.,
MuKpodoH - 1 mr., oKymeHT-Kamepa - 1
IT., TEJIEBU30p - 2 IIT.

KoprL.1, (ayoutopusi ompenenseTcs B
COOTBETCTBHUH C PACIIIICAHUEM)

JlabopatopHsble 3aHITHSL:

VYueOHast ay JUTOpHs JJIsl IPOBEICHUS
3aHATUHA CEMUHAPCKOI0 TUIA
(mabopaTopHbIe 3aHATH); TPYIIIOBBIX U
WHIUBHUYaIbHBIX KOHCYIBTalni;
TEKYIIEro KOHTPOJISI H IPOMEXXYTOUHOM
aTTecTalny,

OCHaILIEHHOCTD:

VYueOHast MeOellb: CTOJIbI, CTYJIBSL.
MoH06510KH, poekTop - 1 mr.,
aKycTudeckas cucrtema (KOJIOHKH) - 2 MIT.,
HPOEKITMOHHBIH 9KpaH - 1 mT.

625001, Tromenckas o06macth, T.
Tromenb, yn. Jlynauapckoro, 1.2,
kopi.l, (aymuropus ompenensieTcsi B
COOTBETCTBHUH C PACITHCAHHUEM )

CamocTtosTrenbHast paboTa:

ITomereHue a1 CaMOCTOSTENIBHOM
paboThl 00YUAIOIIUXCSI C BOBMOXHOCTBIO
TIOJIKJIIOYEHHS K ceTH «IHTepHeT» U
o0ecrieyeHneM JI0CTYTA B JJICKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIbHYIO
cpeny. YueOHas MeOeIb: CTOJIBI, CTYIbS,
Jocka aynuropHas. KommeioTtep B
KOMIUIEKTE — 5 IIT., IpoeKTop — 1 wmr.,
HPOEKITMOHHBIHN 9KpaH — | mT.

625001, TromeHCcKast 00J1aCTh, T.
TromeHnsb, yi1. JlyHauapckoro, 1.2
Kopi.1

11. MeToanyeckue ykazanus no opranusanuu CPC

11.1. MeTtoaudyeckue YKa3aHu: 10 NOATOTOBKE K MMPAKTUYCCKUM 3aHATUSAM.

[IpakTiueckue 3aHATHS CIOCOOCTBYIOT YIAyOJNEHHOMY HW3YYEHHUIO JUCLUIUIMHBI U

CIy)XaT OCHOBHOW (HOpMOM TOABEACHUS HMTOTOB CaMOCTOSATEIHLHONW pabOThl CTY/IEHTOB.

OcHOBHAA IIeIb

3HAHHUS,

CHEUAIUCTAM.

HO U C(l)OpMHpOBaTL MMPAKTUYCCKUEC KOMIICTCHIIUU,
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Ha 3aHATHSAX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYKIEHUH KOHKPETHBIX CUTYaluH,
CIOCOOHOCTh Ha OCHOBE TOJYYEHHBIX 3HAHUN HaXOIUTh Hambosee HPQPEKTHUBHBIC pEIICHUSL
MOCTABJICHHBIX MPOOJIEM, YMETh HAXOAUTH IMOJIE3HBIA JOMOJHUTEIBHBIM MaTepHral 1Mo TeMaTUKe
3aHATHUI.

MaructpaHTy peKOMEeHyeTCs ClIeAyIoas CXeMa MOJArOTOBKH K 3aHATHIO:

1. [IpopaboTaTh KOHCIIEKT JICKIUH;

2. 3yuuTh peKOMEHIOBAaHHYIO JIUTEPATYPY;

3. IIpu 3aTpyaHEeHUsAX CPOPMYITUPOBATH BOIIPOCHI K MPETIOIABATEIIIO

4. Tlocne BbIMONHEHHS JTa0OPAaTOPHOM PabOTBHI O(GOPMHUT OTYET W MOATOTOBHTHCS K
3alIuTe.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHu3aliy CaMOCTOSITENIbHOM pabOThI.

CamocrosiTenbHas paboTa SBISETCS ONHOW W3 BaXHEUIIMX (OPM HM3YyUCHHS IHOOOM
muciuiiiHel. OHa  TO3BOJSIET CHCTEMAaTH3MPOBaTh M YIUIYOUTh TEOPETHUYECKHE 3HAHWS,
3aKpenuTh YMEHHS M HaBBIKH, CIIOCOOCTBYET PAa3BUTHIO YMEHHUH MOJb30BATHCS HAYYHOH U
yueOHO-MeToiuyeckoil  sureparypoil.  Ilo3HaBarenbHas ~ AEATENBHOCTH B IIpoliecce
CaMOCTOATENIFHONH pPa0OTHl TpeOyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTHBHOCTH H
CaMOOPraHU30BAHHOCTH.

B ydeGHOM mporecce BBLACISIOT JIBa BHJA CAMOCTOSITENIHOW pabOTHI: ayJUTOpHAs U
BHEAYJAUTOPHASI.

AymuTopHasi camocToATelbHas paboTa MO JUCHUIUIMHE BBIMOJHAETCS Ha Y4eOHBIX
3aHATUAX O] HEMTOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIaBaTeNsl U MO €ro 3a/1aHulo.

BreaynutopHass camocTrosTenbHas paboTa MarruCTPaHTOB — MPEICTaBISET  CcOoOOi
JIOTHYECKOE TPOJODKEHUE AayJUTOPHBIX 3aHATHH. 3aTpaThl BPEMEHH Ha BBITIOJHEHHE STOU
paboThl periIaMeHTHPYIOTCS pPadoyuM y4yeOHbIM IUTaHOM. PexxuM paboThl BBIOMpaeT cam
00yyaroImuiics B 3aBUCUMOCTH OT CBOMX CITOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CamocrosaTenbHas paboTa MOXET OCYIIECTBISATHCS WHAMBHIYATbHO WM TPYIIAMH
MarucTpaHTOB B 3aBUCHUMOCTH OT IIE€JH, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIHHON
paboThl, yPOBHS CII0)KHOCTH, YPOBHSI YMEHHM MarucTpaHTOB.

CamocrosrenbHas padoTa BKIIOYAeT B ceOs paboTy ¢ KOHCIIEKTOM JIEKIHMHA, U3ydeHHe U
KOHCIIEKTHPOBaHHE pEKOMEHIyeMOH JUTEPATYPHI, MOJITOTOBKA MyJIbTHMEIHA-
COOOIIIEHUH/TOKIAI0B, TIOATOTOBKA pedepara, TECTUPOBAHUE, PEIICHHUE 3a7ad U YIpaKHEHUH
no oOpa3ly, pelieHHe BapUaTUBHBIX 3a]ad, BBIIOJHEHHE YEpTeXei, CXeM, pacueToB
(rpacdmyeckux paboT), pelIeHHe CUTYaIMOHHBIX (MPOECCHOHATBHBIX) 3a7ay, MOJATOTOBKA K
JIEIOBBIM WTpaM, TPOCKTHPOBAHWE M MOJCITUPOBAHHWE pA3HBIX BWJIOB W  KOMIIOHEHTOB

npodeccuoHanbHOM NesSTeIbHOCTH, HaAyYHO-UCCIIEe0BaTENbCKYI0 paboTy U Ap.
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KoHTposb pe3ynpTaToB BHEAYAUTOPHON CAaMOCTOATEILHON PabOThl MarCTPAHTOB MOYKET
OCYHICCTBJIATHCA B MPCACiaXx BPEMCHHU, OTBCACHHOI'O Ha 065133.T€JIBHBIC yqe6HHe 3aHATUA 110
JAUCHUIINIMHE W BHCAYAHUTOPHYIO CaMOCTOATCIILHYIO pa60Ty MAarvuCTpaHTOB IO JUCHUILIIMHE,

MOJKET MPOXOJUTh B MUCbMEHHOM, YCTHOM WM CMellIaHHOM (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 «lloucku u pa3BE€AKa NOA3CMHBIX BOJ U UHKCHCPHO-TCOJIOTUUCCKUEC U3BICKAHUA»

Kon
KOMIIETEHIUHU

Kon n HanmeHnoBanue
WHANKATOpa
JIOCTHIKCHHS

komneTernmn (1K)

Kon n HanmeHnoBanue
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
COCTaBIIAIOLINE.

3uath (31):
KJIaCCUYECKUE
MaTeMaTH4ecKHe
MOJIEIIH, TIPUMEHSIEMBbIE

He 3Haer kiaccuueckue
MaTeMaTH4ecKHe

MOJIEIIH, TIPUMEHSIEMbIE
B Pa3IMYHBIX 00J1aCTIAX

3HaeT Ha HU3KOM
YpOBHE KJIaCCHYECKUE
MaTEMaTHYECKHE
MOJIETIH, TPUMEHSIEMbIE

3HaeT Ha CpeJlHEM
YpOBHE KJIaCCHYECKUE
MaTeMaTHYeCKUe MOJIEIIH,
MPpUMCHSICMBIC B

3HaeT B COBEPIIECHCTBE
KJIaCCUYECKUE
MaTeMaTHYecKHe
MoA€n, MPUMECHACMbIC

B Pa3JIMYHBIX O0JNACTSAX | YEIOBEYECKOH B Pa3IMYHBIX O0JIACTSAX | Pa3IMYHBIX 00IACTIX B PA3IUUHBIX 00J1aCTAX
YEJI0BEYECKOU JIeSITEIIBHOCTH YEJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU
JEeATETbHOCTH JeATEIbHOCTH JeATEIbHOCTH JIeSITEIIBHOCTH

Ymets (V1): He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEPILIEHCTBE
MOIU(UIMPOBATH Moau(UIMPOBaTh yYpOBHE ypoBHE MOIU(UIIMPOBATE | BEIOMpATh
KIIACCHUYECKHE KIIaCCHUYECKHE MoauduIMpoBaTh KJIaCCHUYECKHE MOIU(UIMPOBATH
MaTeMaTHIeCcKHe MaTeMaTHIeCKHe KJIaCCHUYECKHE MaTeMaTHYeCKHE MOJIENN | KIACCHYECKHE

MOJIETIH JJISI PELICHUS MOJIETIH AJISl PELICHUS MaTeMaTH4eCcKHe JUISL peTICHNUS MaTeMaTHIeCKHe

KOHKPCTHBIX 3a1a4

KOHKPCTHBIX 3a1a4

MOACIN AT pCHICHUS

KOHKPCTHBIX 3ada4

MOJACIHN IJIA PCHICHUSA

npohecCHOHAILHON npodecCHOHATIBHON KOHKPETHBIX 3aJ71a4 npodeccuoHabHOM KOHKPETHBIX 3a]a4
JIeSITeIbHOCTH JIeSITeIbHOCTH npodeccuoHabHOM JIEeSITeIbHOCTH npodeccuoHAIBHO
JCATCIBHOCTHU JACATCIBbHOCTU
Bnanets (B1): He Bnaneer HaBbIKOM Buageer Ha HU3KOM Bunapneer Ha cpeiHeM Buageer B
HaBBIKOM aHaJM3a aHaJM3a peleHus YpOBHE HaBBIKOM YpOBHE HaBBIKOM aHAJIN3a | COBEPILEHCTBE

peIeHust KIaCCHYECKHIX
MaTeMaTHYECKUX
MoJIeTIel ISl pelIeHus
KOHKPETHBIX 33/1a4
npodeccHoHAIBEHOM
JeATeTbHOCTH

KJIACCUYECKHUX
MaTeMaTHYECKHUX
MoOJIeNeH s PeIeHHS
KOHKPETHBIX 3a/1a4
po¢eCCHOHATBHOM
ESITENHLHOCTH

aHaJN3a peleHNs
KJIACCUYECKHUX
MaTeMaTHIeCKUX
MoOJIeTIe! TSl peIIeHHs
KOHKPETHBIX 33/1a4
podecCHOHANTBEHOMN
JESITeIbHOCTU

peIIeHHs KIIAaCCUYECKUX
MaTeMAaTHYECKHUX
MoOJIeNeH sl PeIeHHS
KOHKPETHBIX 3a/1a4
po¢heCCHOHATBHOM
NEeSITENHLHOCTH

HaBBIKOM aHAJIN3a
pemeHHst KITaCCUYECKHIX
MaTeMaTHYECKUX
MoJieTIel JUTS peIIeHHs
KOHKPETHBIX 33/1a4
npodeccnoHaIBEHOM
JIeSITeTIbHOCTH




Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermyn (1K)

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

YK-1.2.
PaccmarpuBaer pas-
JITYHbIE BApUAHTHI
perreHus mpooIeMHOI
CUTYyaIlNH (3a1a4H),
paspabaTbiBaeT
ITOPUTMBI X
peanuzanuu

3uaTth (32): METOMBI
MaTeMaTH4ECKOro
MOJIEMPOBAHUS IS
pelleHHsT KOHKPETHBIX
3a1a4

He 3maeT metoabt
MaTeMaTHYECKOTO
MOJICITHPOBAHUS IS
pemIeHust KOHKPETHBIX
3a1a4

3HaeT Ha HU3KOM
YPOBHE METOJIBI
MaTeMaTHIECKOTO
MO/JICITUPOBAHHUS JJIS
peLIeHHs KOHKPETHBIX

3HaeT Ha cpeHeM
YPOBHE METOJIBI
MaTeMaTHYECKOTO
MO/JICITUPOBAHHUS JJIsI
peLIeHHs KOHKPETHBIX

3HaeT B COBEPIIICHCTBE
METOZBI
MaTeMaTHIeCKOro
MOJCIUPOBAHUS IS
peLIeHns] KOHKPETHBIX

poheCCHOHATBHOM npoheCCHOHATBHOM 3a1a4 3a/a4 npoeCcCUOHANBHON | 3amau

JIeSITEIbHOCTH JIeSITEIbHOCTH npoeCCHOHATBHOM JIeSITCIbHOCTH npodeCCHOHATBHOM
JIeSITCIbHOCTH NEeSITCILHOCTH

Ymers (V2): He BrmageeT onsIT Bnangeer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B

MIPUMEHSTh METOIBI MIPUMEHECHHUS METO/IOB YPOBHE OTIBIT YPOBHE OTIBIT COBEPIIICHCTBE OITBIT

MaTEeMaTHYECKOTO MaTeMaTHYECKOTO MPUMEHEHHUS METOIOB MPUMEHEHHUST METOIOB MIPUMEHEHUS METOJIOB

MOACIMPOBAHUA IJId
peUICHUA KOHKPETHBIX
3aaa4

MOACIMPOBAHUA IJId
peUICHUA KOHKPETHBIX
3aga4

MaTCMaTH4YCCKOIO
MOJCIUPOBAHUA IJIA
peUICHUA KOHKPETHBIX

MaTCMaTH4YCCKOIO
MOJCIUPOBAHUA IJIA
peUICHUA KOHKPETHBIX

MATEMaTUYCCKOI'O
MOACJIMPOBaHUA IJId
peUICHUA KOHKPETHBIX

npo¢eCCHOHATBHOM npoeCCHOHATBHOM 3amay 3a/a4 IpoeCCUOHANBHON | 3amay
JIEATEeILHOCTH JIEATEeILHOCTH. po¢heCCHOHATBHOM JIEATEeILHOCTH. npogecCHOHATBHOM
JIEATEILHOCTH. JIeITeIbHOCTH.
Buaners (B2):HaBbikoM | He BiageeT HaBBIKOM Bnangeer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
pa3paboTku pa3paboTku YpOBHE HABBIKOM YpOBHE HABBIKOM COBEPILICHCTBE
IITOPUTMOB AITOPUTMOB pa3paboTku pa3paboTKK anrOpuTMOB | HABBIKOM pa3pabOTKU
peanuzanuu peanu3anum AITOPUTMOB peanu3aniy KOHKPETHBIX | aJrOPUTMOB
KOHKPETHBIX 3a/1a4 KOHKPETHBIX 33724 peanu3aum 3a/1a4 IPOPECCHOHAIBHON | peanu3aiuu
poeCCHOHATBHOM npoQeCcCHOHANTBHOM KOHKPETHBIX 337124 JIEATEIbHOCTH KOHKPETHBIX 33a/1a4
JeSITeIbHOCTH JeSITeIbHOCTH npodeccuoHabHOM podeccHOHAIBHO
JIeATEeILHOCTU JIeSITEIbHOCTH

VYK-1.3. Onpegenser u
OLICHUBAET
MIPAKTUICCKHE
MOCJIEACTBUS
BO3MOJKHBIX PEUICHUN
3aJ]aum.

3nats (33): crocoObt
MIPUMEHEHHS MOJIeIeH
HEHUPOHHBIX CeTeH s
00paboTku
HHpOpPMALUU 1
pacrio3HaBaHHUs
00pazoB

He 3Haet cioco0st
MIPUMEHECHUST MOJIeTeH
HEUPOHHBIX CeTeH Ist
00paboTKn
uHpOpMALIU 1
pacro3HaBaHHS
00pa3oB

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
TIPUMEHEHHST MOIeNIei
HEUPOHHBIX CeTeH JIst
00paboTKn
nHdopmanuu n
pacrio3HaBaHHs 00pa3oB

3HaeT Ha CpeTHEM

YPOBHE CIIOCOOBI
MIPUMEHECHUST MOJIeTeH
HEUPOHHBIX CeTeH Ist
00paboTku nHGOpMAIIH
Y pacro3HaBaHUs 00pa3oB

3HaeT B COBEPIICHCTBE
CcrocoOBI IPUMEHEHHUS
Moeneil HeHPOHHBIX
ceTelt A 00padoTKH
HHPOPMALIUHU
pacro3HaBaHUs
00pazoB
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Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

Yumers (V3):
OLICHUBATh Ka4eCTBO
00ydeHms MoIeNei
MAaIIAHHOTO O0yYICHHUS

He ymeer ouenuBath
Ka4yecTBO 00yICHUS
MOJIeIeH MAIIMHHOTO
o0yueHus;

VMmeeT Ha HU3KOM
YpOBHE OIIEHMBAThH
Ka4yecTBO OOy4CHUS
MOJIeIEH MAIIMHHOTO

VYMeeT Ha cpenHeM
YpOBHE OIIEHMBAThH
Ka4yecTBO OOy4CHUS
MOJIeIEH MAIIMHHOTO

‘YMeer B COBEpLIEHCTBE
BEIOMpATH OLICHUBATH
Ka4ecTBO 0OyUeHUS
MoOJIeNed MallIMHHOTO

o0y4eHHS; o0y4eHHs; 0o0yUeHus;
Bnanets He Bmageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
(B3):TexHonorusiMu TEXHOJOTHSIMHU aHau3a | YPOBHE TEXHOJIOTHSIMHU YpOBHE TEXHOJIOTUAMHU COBEPILIEHCTBE

aHaliu3a u
HUHTEpIIpETAllun
TOJTYYCHHBIX TaHHBIX B

U MHTEPIPETAIUU
MOJYYEHHBIX TAHHBIX B
obJacTu

aHaJiu3a u
HUHTEpIpEeTallun
MOJIYYCHHBIX JaHHBIX B

aHaJiu3a u
HUHTEpIIpEeTallun
MOJIYYCHHBIX JaHHBIX B

TCXHOJIOTHAMHU aHaJInu3a
1 UHTEPpIIpECTallU
TNOJYYCHHBIX JaHHBIX B

o0mactu HMHTEIUICKTYaTbHBIX obnacTu obnacTu o0actu
MHTEJIEKTYaTbHBIX CHCTEM. MHTEJIIEKTYalbHBIX MHTEJJIEKTYalbHBIX MHTEJIEKTYaTbHBIX
CHCTEM. CHCTEM. CHCTEM. CHCTEM.
VYK-1.4. Ocymectiusier | 3uath (34): He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPILICHCTBE
CHCTEMaTH3ALUIO MaTeMaTH4ecKue, MaTeMaTH4ecKue, yYpOBHE YPOBHE MaTeMaTH4ecKHe, | MaTeMaTHYEecKHe,
nHdopmanun €CTECTBCHHOHAYYHBIC 1 | €CTECTBEHHOHAYYHbBIC U | MaTeMaTH4ECKHE, €CTECTBEHHOHAYYHbIC 1 €CTECTBEHHOHAYYHbIE U
Pa3IUYHBIX TUIOB UI | CONMAIbHO- COIMAJIbHO- €CTECTBEHHOHAYYHBIE 1 | COIMAIBHO- COLIMATBHO-
aHanM3a MpoOIEMHBIX 9KOHOMHYECKHE SKOHOMHYECKHE COIMAJIBHO- 9KOHOMHYECKHE METOIbI SKOHOMHYECKHE
CUTYaIHH. METOBI IS METOIBI JUIs SKOHOMHYECKHE JUIS UCTIONIb30BaHUS B METOBI I

IIOCTABJICHHBIX 3aJa4.

UCIOJIB30BAHMS B
poeCCHOHATBHOMI
JEeSATEBHOCTH

UCIIOJIB30BAHMS B
npoQeCcCHOHATBHOM
JeSATETLHOCTH

METOJBI JJIs
UCITIOJIB30BAHMUS B
npoQeCCHOHATBHOM
JEATETLHOCTH

npoQeCcCUOHATBHOM
JEeSATELHOCTH

HCTIOJIb30BaHUsI B
npodeccruoHaTbHOM
JIESITeIIbHOCTH
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Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

Vmets (V4): pemath
HECTaHIAPTHEIC
po¢ecCHOHATbHEIC
3aa4u, B TOM YHCIIC B
HOBOM WJIM HE3HAKOMOM

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

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

VYMeer Ha cpenHeM
YPOBHE pelnIaTh
HecTaHIapTHbIE
npo¢ecCHOHAIbHEIC
3aJa4yd, B TOM YHCIC B

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

cpene u B cpelne u B HOBOM WJIM HE3HAKOMOW | HOBOH WJIM HE3HAKOMOM HOBOI HJIM HE3HAKOMOM
MEXKTUCIIUIUTHHAPHOM MEKAUCIUILTTUHAPHOM cpene u B cpene u B cpene u B
KOHTEKCTE, C KOHTEKCTE, C MEXKIUCIUILTTUHAPHOM MEXTUCIIUIUTHHAPHOM MEXKTUCIIUTUTMHAPHOM
MIPUMCHCHUEM MIPUMEHEHUEM KOHTEKCTE, C KOHTEKCTE, C KOHTEKCTE, C
MaTeMaTHYECKHUX, MaTeMaTHYECKHUX, 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
Bnanets He Bimageet HaBBIKAaMU Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
(B4):HaBbIKaMH TEOPETUYECKOTO U YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMHU COBEPILEHCTBE
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO TEOPETUIECKOTO U TEOPETUIECKOTO U HaBBIKAMU
SKCIIEPUMEHTAILHOTO HCCIICIOBAHUS SKCIIEPUMEHTAILHOTO SKCIIEPUMEHTAILHOTO TEOPETUYECKOTO U
HCCIIeIOBAHUS 00BEKTOB HCCIICA0OBaHUS HCCIICA0OBaHUS AKCIIEPUMEHTAIILHOTO
00BEKTOB npoQeCcCUOHATBHOM 00BEKTOB 00BEKTOB HCCIICIOBAHHUS
poeCCHOHATBHOM JIeATEeIILHOCTH, B TOM npoQeCCHOHATBHOM npoQeCcCHOHATBHOM 00BEKTOB
JIEATEIILHOCTH, B TOM 4uciie B HOBOU HITH JIEATEeIILHOCTH, B TOM JIEATEeIILHOCTH, B TOM npogecCHOHATBHOM

YHCcIIe B HOBOM WX
HE3HAKOMOM cpeac u B
MCKAUCUITTIMHAPDHOM
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

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTIDKEHUS

kommeTermn (1K)

VYK-1.5 BripabatriBaer
CTpaTeruio AeHCTBUM
JUTSL IOCTPOCHUS
AITOPUTMOB PEIICHUS
MTOCTaBJICHHBIX 3a1ad.

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

3uaTth (35):
COBPEMEHHBIE METO/IbI
pa3paboTku u
peanuzanuu
AITOPUTMOB
MaTeMaTHYECKHX
Mojieneit Ha 6ase

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
peanu3aluy anropuTMOB
MaTeMaTHYECKUX
MoJjieseii Ha 0a3e I3BIKOB
U TIAKCTOB MPHUKJIATHBIX

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

SI3BIKOB U MTAKETOB MIPUKJIAJHBIX IPOTPaMM | S3bIKOB U NTAaKETOB IIporpamMmm SI3BIKOB U MTAKETOB
MPUKIIAJHBIX IPOrPaMM | MOJETHUPOBAHUS. MIPUKJIAJHBIX IPOTPaMM | MOJETUPOBAHUS. MPUKIIAJHBIX IPOrpaMM
MOACINPOBAHUSA MOJCIMPOBAHM. MOACJIUPOBAHNA.
Ymets (V5): He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
HCIIOJIH30BaTh HCTIONIb30BATh YPOBHE HCIIONIB30BAThH YPOBHE HCIIOIB30BAThH HCTIONI30BATh

COBPEMEHHBIC METOIbI
pa3paboTKy u
peanu3anuu
ITOPUTMOB
MaTeMaTHYeCKUX
MoJeneli Ha 0aze
SI3BIKOB U MTAKETOB
MPHUKIIATHBIX TPOrPaMM

COBPEMEHHBIC METO/IbI
pa3paboTku u
peanu3anuu
aNTOPHTMOB
MaTeMaTHIeCKUX
Mozenei Ha 0ase
SI3BIKOB M [TAKETOB
MPHUKIIATHBIX IPOrPaMM

COBPEMCHHBIC METOMBI
pa3paboTku u
peanu3anuu
ANITOPHTMOB
MaTeMaTHICCKUX
Mozelneii Ha 6a3e
SI3BIKOB M IAKETOB
OPHUKIATHBIX TPOTPaMM

COBPEMEHHBIC METO/IBI
pa3paboTKy U peasiu3annuu
JITOPUTMOB
MaTeMaTHIeCKUX
Mojieneld Ha 6ase SI3BIKOB
U TaKeTOB MPUKJIAJIHBIX
HIporpaMM
MO/JICTUPOBAHUS

COBPEMEHHBIC METOIbI
pa3paboTKu u
peanusann
AITOPUTMOB
MaTeMaTHIECKHX
Mojieneit Ha 6ase
SI3BIKOB M [TAKETOB
NPUKIIAAHBIX IPOTrPaMM

MOJCJIMPOBAHUS MOJCIUPOBAHUA MOJCIUPOBAHUA MOACINPOBAHUA
Bnagers He Bimageet HaBBIKaMU Bnaneer Ha HU3KOM Bunaneer Ha cpeiHemM Biageer B
(B5):HaBbIkamMu pabOThI | PabOTHI C ATOPUTMAMHU | YPOBHE HABBIKAMHU YpOBHE HaBBIKAMH COBEPILEHCTBE

C aIropuTMaMu MaTeMaTHICCKUX paboTHI ¢ anropuTMaM# | PabOTHI C aITOPUTMAMHU HaBBIKaMU pabOTHI C
MaTeMaTHICCKUX MoJienei Ha Oase MaTeMaTHICCKUX MaTeMaTHICCKUX aJqropuTMaMu
MoJienel Ha Oase SI3BIKOB U ITAKETOB MoJieseit Ha 0aze Mo/iejieit Ha 0a3e S3BIKOB MaTEeMaTHIECKUX

SI3BIKOB U IIAKETOB
MIPUKJIAIHBIX IPOrpaMM
MOJEIUPOBAHUS

MPUKIIAJHBIX [IPOTpaMM
MOJCIUPOBAHUA

SI3BIKOB U IIAKETOB
IIPUKJIAJHBIX IIPOTPaMM
MOJIETIMPOBaHUS

1 TIAKETOB MPHKJIITHBIX
HporpaMM
MO/JICTNPOBAHUS

Mozeien Ha 0ase
SI3BIKOB U [IAKETOB
MPUKJIAJHBIX MPOrPaMM
MOJICJIMPOBAHHUS
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Kon
KOMIICTCHIINH

Kon u HanmeHnoBanue
MHJIMKaTopa
JOCTHKEHHSA

kommeTermn (1K)

YK-1.6
[Iporpammupyer
pa3paboTaHHEIC
aJITOPUTMBI U
KPUTHYECKH
aHaNU3UpPyeT
MIOJTyYCHHbIe
PEe3YNbTATHL

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

3Hath (36): KaKk

He 3naeT xak

3HaeT Ha HU3KOM

3HaeT Ha cpenHeM

3HaeT B COBEPIIICHCTBE

HpPOrpaMMHpPOBATH IIPOrpaMMHPOBATh YPOBHE Kak YPOBHE Kak KaK IPOrpaMMHpPOBaTh
pa3pa60TaHHHe pa3pa60TaHHLIe IporpaMmMmnpoOBaTh IporpaMmMmnpoOBaTh pa3pa60TaHHLIe
AT OPUTMEL AITOPUTMBI pa3paboTaHHBIC pa3paboTaHHBIC ANTOPUTMBI
MaTEMATHUECKUX MAaTEMATHYCCKUX AJITOPUTMBI AJITOPUTMBI MAaTEMATHYCCKUX
Moenen Moenen MaTeMaTUYeCKUX MaTeMaTUYECKUX Mozenen

Mozenen Mozenen
Ymets (V6): He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
pa3pabaTbIBaTh U pa3pabaTeIBaTh U ypOBHE pa3pabaTbiBaTh | ypoOBHE pa3palaTbiBaTh U | BEIOMpaTh
peanu3oBbIBaTh peann3oBbIBaTh U pPeann30BbIBaTh peann3oBbIBaTh pa3pabaTbIBaTh U
AJITOPUTMBI aITOPUTMBI aJITOPUTMBI aJITOPUTMBI peanu3oBLIBATH
MaTEMaTUYECKUX MaTEMaTUIECKUX MaTEMAaTUIECKUX MaTEMaTUIECKUX ANTOPUTMBI
Mojeneil Ha 0aze Mojeneil Ha 6aze Mojeneil Ha Oaze Mojenel Ha 06a3e SI3BIKOB | MaTeMaTHYeCKUX

SI3BIKOB U [IAKETOB
MIPUKIAIHBIX IPOrpaMM

SI3BIKOB U IIAKETOB
MIPUKJIAIHBIX IPOrpPaMM

SI3BIKOB U IIAKETOB
IIPUKJIAJHBIX IIPOTPaMM

1 TIAKETOB MPHKJIITHBIX
HIporpaMM

Mozeen Ha 0ase
SI3BIKOB U [TIAKETOB

MOJICTTUPOBAHUS. MOJIENUPOBAHHUS. MO/JICIIUPOBAHUS. MO/JICITUPOBAHUS. MIPUKJIAJHBIX IPOrpaMM
MOJICIMPOBAHMUSL.

Brnanets (B6):HaBeikOM | He BiajeeT HaBBIKOM Buageer Ha HU3KOM Bunageer Ha cpeiHeM Buageer B

aHaJin3a MOJTYYCHHBIX aHaJin3a MOJTYYCHHBIX YPOBHE HAaBBIKOM YPOBHE HABbBIKOM aHaJIU3a COBEPIICHCTBE

pe3yIbTaToB pe3yIpTaToB aHaJM3a MOJTyYeHHBIX MOJY4YEHHBIX Pe3yJbTaTOB | HABBIKOM aHAJIN3a

MAaTEMaATUYCCKHUX MATCMaTHYCCKUX PE3YJIBTATOB MATCMaTHYCCKUX TOJTYYCHHBIX

Mojenen Mojenen MaTeMaTHIeCKhX Mojenen Ppe3yJIbTaToB

Mojenen MaTeMaTHYECKUX

MoJieNnen
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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.

3Hath (37): MOCTaHOBKY
OCHOBHBIX 33/1a4
MAaIInHHOTO O0Y4eHus,
OCHOBHBIE MMOHSATHS U
6a30BBIi
MaTeMaTHYECKHH
anmapar HeYeTKOM
JIOTMIKH; CITOCOOBI
TUOPUIU3AIINH METOIOB
BBIYUCIIUTCIBHOT'O
HHTENJICKTA C
HCIOJIb30BaHHEM
TPAUIIUOHHBIX
METO/IOB ONITHMHU3AIIUN
U pacro3HaBaHUs

He 3naer noctaHOBKY
OCHOBHBIX 3aJ1a4
MaIInHHOTO O0Y4eHHs,
OCHOBHBIC IOHATHS U
0a30BBIi
MaTeMaTH4eCKHi
anmapar He4yeTKOH
JIOTMKH; CIIOCOOBI
rHOpUI3AIIMU METO/IOB
BBIYUCJIUTCIBHOT'O
HHTEJUIEKTA C
UCIIONB30BaHHEM
TPaJULHUOHHBIX
METOJIOB ONTHMH3ALIHI
U PacIO3HABAHUS

3HaeT Ha HU3KOM
YPOBHE MOCTAHOBKY
OCHOBHBIX 331124
MaIInHHOTO O0YYeHHS,
OCHOBHBIE IIOHATHS U
0a30BEIit
MaTeMaTHYECKH
anmapar HeYeTKOM
JIOTHKH; CITOCOOBI
THOPUIU3AIMHA METOIOB
BBIYHCIUTEIHHOTO
HMHTEIJIEKTA C
HCIIOIb30BAHUEM
TPaAUIHOHHBIX
METO0B ONTHUMU3ALINKA

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

3HaeT B COBEPIIICHCTBE
MTOCTaHOBKY OCHOBHBIX
3aa4 MaIuHHOTO
00ydeHHs, OCHOBHEIC
TOHATHS U 6A30BBIH
MaTeMAaTUYCCKUI
anmapar He4eTKOu
JIOTMKH; CITOCOOBI
THOPUIM3AIMY METOIOB
BBIYUCIIUTCIIBHOT'O
HWHTEJUICKTA C
HCTIOJIb30BaHUEM
TpaIUIMOHHBIX
METOJIOB ONITHMH3ALINU
1 pacTiO3HaBaHUS

o0pazos 00pa3oB U pPacIO3HaBaHUs pacIio3HaBaHHUs 00pa3oB o0pazoB
00pa3oB
Ywmets (V7): He ymeer npoBoauts YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE

MPOBOUTH aHAJIH3
3a/1auu Iyl BEIOOpa
HAWITYYIIIEro MeTo/a
BBIYKCITUTEIBHOTO
HHTEJJIEKTA WK
THOPHIIHOTO METO/Ia,
TOAXOIAMIETO IS
KOHKPETHOH 3a/1a4u;

aHaNM3 3a/1a4u JUIs
BbIOOpA HAMTYUIIETO
MeToJa
BBIYUCIUTEIHFHOTO
UHTEJUICKTa UITH
THOPUTHOTO METO/1a,
TIOJIXOISIIIETO /IS
KOHKPETHOH 3a1auu

YpOBHE IPOBOJIUTH
aHa/IM3 3a/1a4u JUIs
BBIOOpa HAWITYUIIIEero
MeToJa
BBIYUCITUTEIIFHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/a,
TTOJIXOISIIIETO JIIS
KOHKPETHOH 3aJa4u

YpOBHE IPOBOJIUTH
aHaIM3 33124 JUIs
BBIOOpa HAWITYUIIIEero
METO/a BEIYUCIUTEIHHOTO
UHTEJUICKTa UIH
THOPUTHOTO METO/a,
TIOJIXOISIIIETO JIIS
KOHKPETHOH 3a1auu

BBIOMPATh MPOBOJUTH
aHaJIU3 33724 UL
BbIOOpA HAMITYUIIIETO
MeToJa
BBIYHUCIIUTEIBHOTO
MHTEJJIEKTa WIH
THOPHUTHOTO METO/a,
MOAXOISIIETO JUIS
KOHKPETHOH 3aJauu

Bnanets
(B7):uHCTpYyMEHTaMU
MIPOSKTUPOBAHUS U
OIIEHKA KaueCcTBa
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/ieseil 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

3uaTh (38): OCHOBHBIE
APXUTEKTYPBI

WHC n obmactu ux
MIPUMEHEHUS;
OCHOBHBIE CITOCOOBI M
npaBuiia 00ydeHus
HMHC.

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 M IIpaBuUIIa
o6yuenus MHC.

3HaeT Ha cpenHeM
YPOBHE OCHOBHBIE
apXUTEKTYPBHI

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

3HaeT B COBEPIIICHCTBE
OCHOBHBIE
APXUTEKTYPHI

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

Ymets (V8): oneHuBath
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
HeiipornaketoB Matlab
NNTool.

Bnagets He Bimageet HaBBIKAMU Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
(B8):HaBeIKaMu pelIeHus 3a1a4q YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEPILICHCTBE
petieHus 3anaq anmnpoKCUMAIIUH, pelIeHus 3a1ay pelIeHus 3a1ay HaBBIKAMU
ATNMpPOKCUMAITHIH, MIPOrHO3UPOBAHUS, ANMpPOKCUMAITUH, aTNMpOKCHMAITUH, pelieHus 3a1a4
MIPOTHO3UPOBAHUS, KIaccuUKAIUH NPOTHO3UPOBAHUS, NPOTHO3MPOBAHUS, anmMpPOKCUMAITUH,
KIaccupuKanuu JIAHHBIX, KJIaccupUKaIK KiIaccu(UKAIMK JaHHBIX, | MPOTHO3UPOBAHUS,
JIaHHBIX, pacrio3HaBaHus JIaHHBIX, pacrio3HaBaHusi 00pa3oB kiaccudukanuu
pacro3HaBaHUs 00pazoB pacro3HaBaHus 00pa3oB JIaHHBIX,
00Opa3oB pacrio3HaBaHUs
00pa3oB

3uats (39): BUIBL,
CTPYKTYDPY,
TIPUHITUIIEI © METOBI
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
CHCTEMHOM 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
HaBBIKAMH TIOCTPOCHUS
HH)KEHEPHO-
Ire0J0THYECKOHN 1
TUAPOre0IOTHYECKOM
MOJIETTU U3y4aeMBbIX
00BEKTOB.

KOZI 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbTara o0ydeHus 1-2 3 4 5
10 JUCLUIUIMHE
Ymets (V9): He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM ‘YMeer B COBEpLIEHCTBE
HCIIONB30BaTh HCIIONB30BaTh YPOBHE HCIIOJIBb30BATh YPOBHE HCIIONIb30BATh BBIOHpATh
OCHOBHBIC HEHPOHHBIC | OCHOBHBIC OCHOBHBIC OCHOBHBIC UCIIONB30BaTh
ceTH st 00paboOTKH HEWpPOHHBIE CeTH IS HEWpPOHHBIE CeTH TS HEWpPOHHBIE CeTH IS OCHOBHBIE
nHpOpMAUH 00paboTkn 00paboTkn 00paboTkn HEHpPOHHBIC CETH IS
nHdopmannu nHdopmanuu nHdopManuu 00paboTku
nHdopmanuu
Bnaners He Bnaneer metonamu | Braneer Ha HU3KOM Bnaneer Ha cpenHem Brnaneer B
(B9):meTomamu aHanM3a u YPOBHE METOJIaMHU YPOBHE METOJIaMHU COBEPILIECHCTBE

aHaJIM3a U CUHTE3a IIpU
CO3JIaHuH,
HCCIIEIOBAaHUU U
9KCIITyaTalin
HEHPOHHBIX CETEH

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

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

aHanu3a u
CHHTE3a IIPU CO3[aHUH,
HCCIIEIOBAaHUN H
9KCIITyaTallx
HEHUPOHHBIX CETEH

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

3uats (310):

He 3HaeT BuHI,

3HaeT Ha HU3KOM

3Haer Ha cpeaHeM

3HaeT B COBCPLICHCTBE

0COOCHHOCTH 0CcOOCHHOCTH YpOBHE 0COOCHHOCTH YpOBHE 0COOCHHOCTH 0COOCHHOCTH
TIPUMEHCHHUS TIPUMEHECHHUS TIPUMEHECHHUS MIPUMEHECHHUS HEHPOHHBIX | MPUMEHECHUS
HEHPOHHBIX CETEH B HEHUPOHHBIX CETEH B HEHUPOHHBIX CETEH B ceTeil B HEHPOHHBIX CETEH B
po¢eCCHOHATIBHOM poheCCHOHATBHOM npoQeCCUOHATBHOM npoQeCCHOHATBHOM npo¢eCCHOHATBHOM
JeSITeTPHOCTH JeATEILHOCTH JeATEIbHOCTH JeATEILHOCTH JIeSITEILHOCTH

Ymets (Y10): He ymeer npumeHsTh YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE

IIPUMEHSTh HEUPOHHBIE

HEWpOHHbBIE CETH B

YpOBHE NPUMEHSThH

YpOBHE NPUMEHSThH

IPUMEHSTh HEUPOHHBIE

CETU B npodeccuoHaTbHOM HEHPOHHBIE CETH B HEHPOHHBIE CETH B CETU B
npodeccHoHaNbLHON JeATeIbHOCTH npodeccuoHabHOM npodeccroHabHOM npodeccuoHaIbHOI
JeSITeIbHOCTH JESTeNbHOCTU JESTENbHOCTU JIeSITEIIEHOCTH
Bnaners He Bmageer Bnaneer Ha HU3KOM Bunaneer Ha cpenHemM Biageer B
(B10):Texnomorueit TEXHOJIOTHEH YPOBHE TEXHOJIOTHEH YPOBHE TEXHOJIOTHEH COBEPILEHCTBE
HEHUPOHHBIX CETeH I HEHPOHHBIX CeTel MJIs HEHPOHHBIX CeTel AJIs HEHPOHHBIX CEeTEN AJIs TEXHOJIOTUEHN
pemeHus pereHus pemeHus peeHus HEHPOHHBIX ceTel s
Ipo¢heCCHOHATBHBIX po¢eCCHOHATBHBIX po¢heCCHOHATBHBIX po¢eCCHOHATBHBIX peuieHus
3a1a4 3a1a4 3a7a4 3amadq po¢eCCHOHATBHBIX
3amadq
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