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1. Ileau u 3axa4H OCBOCHUSI IMCHUIIMHBI

Llenp AMCUMIUIMHBI — OBNIa/IeHUE (PYHIaMEHTAIbHBIMU 3HAHUSAMHU B 00JIaCTH HEHPOHHBIX CETeH
Y UX HUCIOJIb30BaHUU IIPU PEIIEHUHU HAYYHBIX U IPHUKJIAJHBIX 3a1a4.

3aauy U3y4eHUs! TUCLHUIUIMHBL

e l3yuenne 0a30BbIX TEOPETUYECKMX OCHOB  METOAOJIOTMH  HEUPOHHBIX  CETeH,
MaTEMaTHYECKUX MOJENIEH U METOJOB, JIEKAINX B OCHOBE HEMPOHHBIX CETEH;

e  @®opMHpOBaHWE YMEHUH BBIOOpA apXUTEKTYPbl HEHPOHHOH CeTH ¢ Y4€TOM OCOOCHHOCTH
pelaemMbIX 3a1ad;

e dopMHpOBaHME YMEHUN pEaJIN30BaThb HEHMPOHHYIO CETh C HCIOJb30BAHHUEM IIAKETOB
IIPOrpamM;

e  QDopMHpOBaHUE HABHIKOB Pa0OTHI C HAOOpPaMHU NAHHBIX, MCIIOJIB3YEeMBIMH Uil OOy4YeHHUS
HEUPOHHOW CETH;

e @dopmHpoBaHHME YMEHMH aHalu3a pe3yJbTaToB pabOThl HEMPOCETH U KOPPEKTUPOBKU
IIOCTPOCHHBIX MOJEIEH.

2. Mecro rucuuniaunabl B crpykrype OIIOII BO

JluciumuinHa OTHOCUTCS K JAMCHHILIAHAM dJiekTuBHOro monyis «Digital & IT. MamuaHOe
oOyueHue U aHajIu3 JaHHBIX» YacTH Y4eOHOro IjiaHa, GOopMUPYEMON YHaCTHUKaMH 00pa30BaTeIbHBIX
OTHOIIEHUH.

Heo0xoauMbpIMu yCIIOBUSIMU J1JI1 OCBOSHUS AUCLHUILTUHBI SBISIOTCS:

3HaHHE OCHOBHBIX  TOHATUH  JWUCKPETHOM  MaTeMaTWUKW, NPUKIAJHOW  aireOphl,

BBIYHCITUTEILHON MaTeMaTHKH; OCHOB s3bIKa IporpammupoBanue Python;

yMeHHEe pa3pabaTblBaTh QITOPUTMBI pPEIICHWS 3ajad M 3alUChiBaTh WX Ha S3BIKE

IpOrpaMMUPOBaHUS;

BJIAJICHHNE HABBIKAMU HCIOJb30BAHUS KOMIIBIOTEPHBIX TEXHOJOTHH M CPEIACTB 00pabOTKH

uHpopmanuu.

CopnepxaHue OUCUMILIMHBI CIIY>)KUT OCHOBOM i1 ocBoeHUs quciuiuivl «lIpukinanseie 3agaun
aHaJlM3a JAaHHBIX», IS IPOXO0XKACHUS MMPAKTUKU, HAYYHO-UCCIIEI0BATEILCKOM pabOTHI.

3. Pe3yabTarbl 00y4eHusi M0 JMCUHUNIHHE
[Tporniecc n3ydeHus: AUCIUILIMHBI HANIPaBIIeH Ha GOPMHUPOBAHUE CIEAYIONUX KOMITCTESHITHI:
Tabmuna 3.1

Kon 1 HanMeHOBaHUE Kox 1 HanmeHOBaHNE HHANKATOPA Kox n HanMeHOBaHUE pe3yabpTara
KOMIIETEHIINH noctkeHus komnerenuu (MJIK) 00y4YeHHS IO AUCIUTLTHHE (MOIYITIO)

3HaTh: 31 KJIaCCHYECKHe
MaTeMaTHYeCKUe MOJIETIH,
MpPUMEHSIEMBIC B Pa3IMYHBIX 00TACTIX
YeJI0BEYECKOH IeSITeIbHOCTH

YMeTs: Vi1 MOIU(PUIHPOBATH
KITACCHYECKHE MaTeMaTHYECKUe
MOJENU JUJISl PEIICHUS KOHKPETHBIX

. 3a1aq npodeccroHabHOM
nH(pOpMaIU, HEOOXOAUMON IJIST PEIIECHUS

MOCTaBJICHHOM 3a1a9u ACATCITEHOCTH
VK-1. Cniocoben ’ Buanets: B1 MmeeT onbIT MPUMEHEHHS

OCYIIECTBIISITH MTOUCK, METOZIOB MaTeMaTHIECKOTO
KPUTHUYECKHI aHAIIN3 U CHHTE3 MOJICITUPOBAHHS TS pemeHus
nH(pOopMaLUK, TPUMEHSTh KOHKPETHBIX 3a]a4 NpodeccHoHaAIEHON
CHCTEMHBIH MOJXO0] JUIs JIeSITEJIbHOCTH.

peLIeHus TOCTAaBICHHBIX 33/1a4 3Hate: 32 crmocoObl  NpUMEHEHHUs
Mozeneil  HEWpPOHHBIX  ceTed  Jyid
00paboTku nHpOpMaIU "
VYK-1.2 Cucremarnsupyer U KpUTHIECKH pacrio3HaBaHusi 00pa3oB

aHAIM3UPYET HH(POPMALHIO, TTOJTyYEHHYIO VYmers: VY2  oneHHBAaTH  KadecTBO
13 Pa3HBIX UCTOYHUKOB, B COOTBETCTBUH C | OOyUeHHS Moienei MAaIIAHHOTO
TpeOOBAaHUSAMHY U YCIOBUSAMH 3a/1a91 0o0yueHus;

Bnaners: B2 TexHONOrusIMM aHanuza u
MHTEPIPETALUH TIOJyYSHHBIX JIaHHBIX
B 00JIACTH MHTEIJICKTYaIbHBIX CHCTEM.

VK-1.1. OcymiecTBisieT BEIOOP aKTyaIbHBIX
POCCHIICKHX U 3apyOEKHBIX HCTOYHHUKOB, a
TakK ke IIOUCK, cOop 1 00paboTKy




KOIL 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

Kox 1 HanmeHOBaHNE UHANKATOPA
noctmwxenns komnereHuuu (MJIK)

Kon 1 HanmeHoBaHue pe3yibTara
00y4eHHs 10 TUCHUILIMHE (MOIYIIIO)

VK-1.3. Ucnone3yeT METOAUKH
CHCTEMHOT'0 ITOJIX0/1a MIPY PEILICHUN
MIOCTABJICHHBIX 3a/1a4.

3HaTh: 33 MaTEeMaTHYECKHE,
€CTECTBCHHOHAYYHbIE ¥ COIMAJIbHO-
SKOHOMUYECKHE METOIbI IS

UCTIONB30BaHUA B MpodeccrnoHaIbHOM
JIESITEIIbHOCTH

YMmeth: Y3 pemats HecTaHAAPTHBIC
npodeccHoHaNbHEIC 3aJa9H, B TOM
YyCJie B HOBOM MJIM HE3HAKOMOM cpezie
U B MEXJIUCIUIUTMHAPHOM KOHTEKCTE, C
MPUMEHEHUEM MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX, COLIMAJIBHO-
9KOHOMHYECCKUX U MPO(HECCHOHATBHBIX
3HAHUM

Bnaners: B3 HaBbikamu
TEOPETUYECKOTO H
IKCIIEPUMEHTAIBEHOTO HUCCIICIOBAHUS
00BEKTOB npo¢eCcCHOHATBHOM
JEATEeIbHOCTH, B TOM 4YHMCJIE B HOBOI
WM  HEe3HaKOMOH cpexe U B
MEXIUCIHMIUIHAPHOM KOHTEKCTE

YK-2. CriocobeH onpenensiTh
KPYT 33/1a4 B paMKax
[IOCTABJICHHOW LIEIU U
BBIOMPATH ONTHMAJIbHBIC
CIOCOOBI UX PEIICHHUS, HCXOI
U3 ICHCTBYIOINX MPABOBBIX
HOPM, HIMCIOIIUXCS PECYPCOB U
OrpaHUyYeHui

VK-2.1. IIpoBoAXT aHATW3 MOCTABIEHHOM
ey 1 GopMyITUpyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33124, KOTOPBIS
HEOOXOIUMO PEUINTH IS €€ TOCTIKCHUS.

3HaTh: 35 MOCTAaHOBKY OCHOBHBIX 33144
MaIIMHHOTO 00y4eHHsl, OCHOBHBIC
MOHATHA U 0a30BBIM MaTEMAaTHUECKUI
amnmapar HeYeTKOM JIOTMKH; CIIOCOOBI
THOpUIM3AIMY METOIOB
BBIYHMCJIMTEILHOIO MHTEJICKTA C
HCII0JIb30BaHUEM

TPaAULIMOHHBIX METOAOB ONTHUMM3ALUHI
W pacro3HaBaHMs 00pa30B

YMers: V5 mpoBOAUTH aHAIU3 3aJaud
UIA  BBIOOpAa HAWIY4IIETO METona
BBIYMCIIMTEIIEHOIO HMHTEIUIEKTa MU
THOPUIHOTO METO/IA, TIOAXOISIIETO IS
KOHKPETHOM 3a/1auu;

Buagers: BS UHCTPYMEHTaMHU
MIPOEKTUPOBAHUS U OIIGHKAa KauecTBa
MOJ€eJIC HEUPOHHBIX CETEM

ITIKC-3. I'oToBHOCTH
IIPUMEHATH Ha NIPAKTUKE
6a3oBbIe
o01enpoecCHOHAbHBIC
3HAaHUS M HABBIKU MOJIEBBIX
re0JIOrMYeCKuX,
reo(hU3NIeCKuX,
TFEOXHUMHYECKHX,
THAPOTCONIOTHIECKHX,
HeTerazoBbIX M 3KOJIOro-
Te0JIOTHIECKHUX paboT mpu
PEHICHUHN MMPONU3BOJICTBCHHBIX

IIKC-3.3

C nomolits. HHGOPMAMOHHBIX TEXHOIOT U
BEITIOJTHSIET 0000IIeHNEe TaHHBIX 00paboTKH
Y aHAITU3a HAYYHO-TEeXHUYECKOU
uH(OpPMAIINY U Pe3yTbTATOB HCCIICIOBAHHIMA

3Hatb: 31 BUIBL, CTPYKTYPY,
NPUHIUIBI W METOABl  CHCTEMHOM
OopraHu3aluy HEMPOHHBIX CETEH.

YMmeTh: Vi pa3zpabaTbiBaeT U

pCain30BbBIBACT AJITOPUTMBI
MaATEMaTUYCCKUX MO,E[GHGi/‘I Ha Oase
S3BIKOB n ITIaK€TOB MPUKIIAAHBIX

IporpaMm MOJACINPOBAHUS.

Bmagers: Bl MeromamMu aHamusa U
CUHTE3a MPHU CO3JAHUH, UCCIIECJOBAHUU
1 SKCIUTyaTallul HEHPOHHBIX CETEH.

ITKC-4. T'otoBHOCTH K paboTe
Ha COBPEMEHHBIX TOJIEBBIX H
71a00paTOPHBIX
Te0JIOTHYECKHUX,
reo(hU3NIECKuX,
TEOXUMUYECKUX npubdopax,
YCTaHOBKax M 00OpYHOBaHUH
(B COOTBETCTBUH c
HarpaBJIeHHOCTHIO
(mpodunem)
OakamaBpuaTa)

MIPOTPaMMBbI

[IKC-4.1  Cmocoben  pabGorath  Ha
COBPEMEHHBIX TIOJIEBBIX M JIaOOpaTOPHBIX
npudopax, ycTaHOBKax M 000py10BaHUN

3Hath: 32 pelnieHne TeoJOTUIECKUX
337ad € Yy4E€TOM  BO3MOXKHOCTEH
COBPEMEHHOMN puOOpHO-

nabopaTtopHoi 6a3bl.

YMets: Y2 TpOBOAWTH HM3MEPEHHS H
oOpabaTbIBaeT JJaHHBIE KOHTPOJIGHO-

HU3MEPUTEITbHBIX npuOOpoB u
000pyI0BaHUSI.

Bnanets: B2 COBpPEMEHHBIMHU
[TOJIEBBIMH u a00paTOPHBIMH
TCOJIOTHYECKUMH,  Teo(hU3NICCKUMU,
FeOXUMHYECKUMHU npuOopamu,
YCTAaHOBKAMHU M 00OpYyJIOBaHHEM;




Kon 1 HaumeHoBaHue Kox 1 HanmeHOBaHNE UHANKATOPA
KOMIIETCHLIUH noctmwxenns komnereHuuu (MJIK)

Kon 1 HanmeHoBaHue pe3yibTara
00y4eHHs 10 TUCHUILIMHE (MOIYIIIO)

pa3pabaTbiBacT METONMKY H3MEPCHHUM,
00€eCIIEUNBAIOIINX HEOOXOIUMYIO
TOYHOCTb.

3nate: 33 TpeOoBaHUA K MPOBEICHHIO
re0JOrMYecKon JOKYMEHTAIHU
TOpHOPa3BEIOYHbIX BEIPaOOTOK.

IIKC 4.2
CrocobeH  TPOBOOUTH  T'EOJIOTHYECKOE
HabJIIOIeHHE u OCYIIECTBISATH X

Ymets: Y3 paboTok YMETh: MPOBOANUTH
HaOJIONCHUST 32  T'COJIOTHYCCKHMH
mporieccaMi ¥ 00bEKTaMu.

JOKYMCHTAIUIO Ha 00BeEKTE HU3YyUYCHUA

Buagers: B3 npuéMaMu
Te0JIOTHYeCKOll TOKyMEHTAalluU KaHaB,
TOPHBIX BBIPAOOTOK M CKBaXWH Ha
00bEKTe N3yUYeHHsI.

4. O0beM TUCHUNINHBI

OO0 00bEM JUCHUILUINHBI COCTABIIAET 3 3a4ETHBIX enuHuLbl, 108 gacos.

Ta6numa 4.1.
AyIuTOpHBIE 3aHATHSI/KOHTaKTHAs paboTa, Jac. dopma
dopma Kypc/ YAUTOD D 2 CaMocTosiTenbHas p .
IMpaktryeckne | JlaGopaTopHbIE POMEKYTOYHOM
00yueHHs cemMecTp Jlexryu paboTa, yac.
3aHATHUA 3aHATHA aTTeCTalluu
OYHas 417 16 30 - 62 3a4éT

5. CTpyKTypa u cojep:KaHue TUCHUILINHBI

5.1. CTpykTypa AMCUUILITHUHBIL.

ouyHasi popma o0yuenus (ODPO)

Tabmauua 5.1.1

CrpyKTypa qUCUUIUINHBL AyRuTOpHbIE
No 3aHATHSA, Yac. CPC, | Bcero, Kon WJIK OLieHOYHbBIC
n/n | Homep HaunmenoBanue | Tip. | Jas. gac. gac. cpencTaa
paszena paszena

3aganue Ha
BBenenue B reMaTuky nagop aTOp;ZT
1 1 HCKYCCTBEHHBIX 1 2 - 5 8 E 21_[0?(;’1 -
HEHUPOHHBIX ceTel P AT

3aIINTHI,
BOIIPOCHI TeCTa
3aganue Ha
ITakeTsl mporpamm Juist nagop aTOp;ZI;)
2 2 paboTsI ¢ 1 2 - 5 8 E zng?(,:m I_UIS;

HEUPOHHBIMHU CETSIMU

3aLIUTHI,
YK-1.1. BOIIPOCHI TECTA
YK-1.2. 3ananue Ha
YK-1.3. 71a00paTOPHYIO
3 3 OO0ydenue HEHPOHHOM 1 5 i 5 8 YK-2.1. pabory  Ne 3,
cetu. Habopbl JaHHBIX ITKC-3.3 BOIPOCHI TSt

IIKC-4.1 3aIUTHI,
ITIKC-4.2 BOIPOCHI TECTA
ITonnocesA3Has izgzzzjopﬂyf
HEHpOHHAs ceTh paory  Ned
4 4 HIPSMOTO 1 2 - 5 8 v
pacnpocTpaHeHus BOMPOCHL At

(FNN) 3aLIUTHI,
BOITPOCHI TeCTa
IMocTpoeHne anamme  Ha
APXUTEKTYPBI naboparopiyio
5 5 . . 1 2 - 5 8 pabdory  Ne 5,

HEeWPOHHOI CeTH U ee

0GyueHHe BOIIPOCHI ISt

3aLIUTH,




BOIIPOCHI TECTA

3anaHue Ha
71a00paToOpHYIO
Pa6ora ¢ TensorFlow pabory  Ne 6,
u Kaggle BONIIPOCHI TSt
3aIINTHI,

BOIIPOCHI TECTA

3amanue Ha
1ab0paTopHYIO
pabory Ne7,
BOIIPOCHI ISt
3aIIUTHI,

BOITPOCHI TECTa

AHanu3 KagecTBa
7 7 00y4eHHs HeHPOHHOU 1 2 - 5 8
ceTH

3anaHue Ha
Ipumenenue 71a60PaTOPHYIO
HEHPOHHBIX CETEH IS paboty  Ne 8,
peIIeHuS 3a1a9n BOIIPOCHI ISt
perpeccun 3aIIUTHI,

BOITPOCHI TECTa

3agaHue Ha
nabopaTopHYIO
CeépTouHbIe pabory Ne 9,
HEWPOHHBIE CETH BOTIPOCHI  JUIS
3aLIUTHI,

BOITPOCHI TECTa

3ananue Ha
71a00paTOPHYIO
paboty Ne 10,
BOIIPOCHI AJIsL
3aIUTHI,

BOIPOCHI TECTa

IIpenBapurensHO
10 10 00y4eHHbIe 2 4 - 5 11
HEWpOHHBIE CETU

3agaHue Ha
Hetiponnsie cetn s 71a00paTOpHYIO
11 11 3a7a4 00paboOTKH 2 4 - 5 11 paboty Nell,
€CTECTBEHHOTO SI3bIKA BOIIPOCHI  JUISt
3aIIUTHI

3aganue Ha
nabopaTopHyIO
PexyppentHbie padory Ne 12,
HEHPOHHBIC CETU BOIIPOCHI ISt
3aIHTHI,

BOITPOCHI TeCTa

12 12

Bonpocer s
3auér | - - - - - 3auéra (®
(dopme TecTa)

Uroro: | 16 30 - 62 108

5.2. Coneprxanue AUCIUILTHHBL.

5.2.1. Coneprkanue pa3aesioB TUCITUTUTHHBI (JIUJaKTHICCKUE STUHUIIBI).

Paznen 1. «BBeneHue B TeMaTUKy UCKYCCTBEHHBIX HEHPOHHBIX CeTei». XPOHOIOIrMYEeCKUE ITaIlbl
pa3BUTHS HEWPOHHBIX ceTed. Mozens McKyccTBeHHOro HeripoHa Mak-Kamoka u Ilutca, Ilepcentpon
Po3enOmnarra. OnHOCIONHBIE U MHOTOCIIOIHBIE HEHPOHHBIE ceTH. CeTH MPsIMOro paclpoOCTPAHEHHS U CEeTH
c obOparHbIME CBsi3siMH. [loHsATHE «TITyOOKME HEHpOHHBIE CETH» W WX NpeumymiectBa. Kimaccudukarms
HEWPOHHBIX CeTell B pa3pe3e pacnpoCTpaHEHUs CUTHAJIA U TTTyOMHBI HEHPOHHOM ceTu. 3aiaunl, peraeMble
[ITyOOKUMH HEHMpOHHBIMH ceTssMu. DyHKIMK akTuBamu. OO0pynoBaHue, MPUMEHSIEMOe JJIsl HEHPOHHBIX
cereil. CUDA — nporpammusiit untepdeiic st GPU ot komnanuu NVIDIA.

Paznen 2. «[lakeTs! iporpaMm [uist paboThl ¢ HEHPOHHBIMU ceTsiMA». O030p TaKeTOB MPOTPAMM.
[Makersr anst pabotel ¢ maHHbIMH. [laketbt NUMPY u Pandas. Ilakersl ajisi MamMHHOTO OOYYCHHSI.
Juctpubytus  Anaconda, makersr JupyterLab, Jupyter Notebook. Bubmuorekn Python mis
MOJICITPOBaHMs U 00y4deHus HelipoHHoii cetu. [Takersr TensorFlow, Theano, Keras. Pabota ¢ cepBrucom
Google Colaboratory.




Paznen 3. «O0y4enue HeiiporHoit cetn. Habopel nanubixy». O0ydeHue ¢ yuutenem, ooydeHue 6e3
yuuTens, o0ydeHue ¢ MOJKperyieHueM. AJITOPUTM OOpPaTHOTO paclpoCTpaHeHHs OMIHMOKH. THIbI 3a1ad,
3¢ (HEKTUBHO pelIaeMbIX C TMOMOIIBIO TIIYOOKMX HEWPOHHBIX CeTed (3aaud pacrio3HaBaHMS, 3a/1a4d
KJIaccu(UKaLuK, 3a/1a4l PErPecCHH, 3aaun Kiactepusanuu). Habops! 1aHHBIX U1 00ydeHUs] HEHPOHHOM
cetu. TpeHUpPOBOYHBIE, TECTOBBIE U MPOBEPOUHbIE JaHHBIe. BO3MOXHOCTH MakeToB Mo pabote ¢ Habopamu
nanHbIX. [loHsTre smoxu oOyuenus. [lorck HaOOpOB JaHHBIX M3 paziM4HbIX McTO4HHMKOB (Githab u
JPYTUX).

Paznen 4. «[lonHocBsi3Hass HelipoHHass ceTh npsimoro pachpocrpanenus (FNN)». Ananus
Habopa JaHHBIX C TOYKU 3pEHUs JallbHEHIIEero MmocTpoeHus: HeipoHHOU ceTH. KonnyecTBO CKpBITHIX
CIIOEB U KOJMYECTBO HEHpPOHOB. ba3oBbie OOBEKTHI U MapamMeTpbl OOBEKTOB IIYOOKMX HEWPOHHBIX
cereid B TensorFlow.

Paznen 5. «IlocTtpoenre apXuTeKTypbl HEUPOHHOM CeTH M ee o0ydeHue». MeTpuKu KadecTna.
Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkIuu notepb 1 ONTUMHU3ATOPBI
o0yueHus. DYHKIUH IOTEPh W ONTHMH3ATOphl 00yueHus. Pynkuuu SGD, RMSprop, Adam.
PacnioznaBanue npeametoB oaexanl — Habop nanHbix MNIST. IIpencka3anue 00ydeHHON HEHPOCETH.

Pasnen 6. «Pabora ¢ TensorFlow u Kaggle». O0bekTbl, GyHKIMA U TapaMeTpsl OOBEKTOB
riybokux HerpoHHbix ceteir B TensorFlow. Pabota ¢ miardopmoit Kaggle. BosmoskHocT cepBrca.
OcuosHoii ¢pyukimonan miardpopmber Kaggle. CopesnoBanus na Kaggle.

Paznen 7. «AHanu3 kadecTtBa 00y4deHHs HEHpOHHOM ceTw». OlleHKa peaJbHOro KayecTBa
MOJENN HEHpoHHOW ceTH W Habopbl HaHHbIX. [loHsATHE «mepeoOyyeHHe) HEUPOHHON CeTH.
Onpenenenue nepeoOyICHHS 1 METOIbI OOPHOBI C HUM.

Paznen 8. «[IpumeneHre HEWPOHHBIX ceTel /I perieHus 3aaaun perpeccun». Llkanuposanue
Y HOpMaJIM3alusi BXOJHBIX JaHHBIX. BBIOOp MeTpuK KaudecTBa, (pyHKIMH OMHMOOK M aKTUBAIlMH B
3aBHCHMOCTH OT PelIaeMoOi 3a/1auH.

Paznen 9. «CBéprounble HeWpoHHBIE ceTh». CpaBHEHHE TIOTHOCBSI3HOW W CBEPTOYHOMN
HEHWPOHHBIX CETEeH NpHU PElICHWH 3aJa4 pPaclo3HaBaHUA H300pakeHuiu. Snmpo cBEpTkuU. Marpuia
n3zobpaxxenuit. Cron cBEPTKH M ciou noABbIOOpKU. MuHcTpymentsl Keras u TensorFlow, kotopsie
MO3BOJISIIOT TIOCTPOUTH CBEPTOUHYIO HEHpOHHYI0 ceTh. CBA3p Mexay HabopamMH [daHHBIX U
apxuTekTypoii HeiiponHoii cetn. Habop manubeix CIFAR-10. Apxutektypa cBéprounoii cetn LeNet 5.

Paznen 10. «IIpenBapurenbHo 00ydyeHHbIE HEWPOHHBIE ceTuy. [IpenmyIiecTBa UCIONb30BaHUS
MpeABapUTEIbHO OOYUYEeHHBIX HEWpOHHBIX ceTel. Heilpocern, oOydeHHBbIe Ha HabOoOpe MaHHBIX
ImageNet. O630p cCOBpeMEHHBIX NpPEABAPUTEIBHO OOYUEHHBIX ApPXUTEKTyp HEHPOHHBIX CeTed JUIs
pelieHrs 3aJaydM pacro3HaBaHUs w3o0pakeHuil. [IpeaBapurenpHo oOydeHHbIe Helipocetn VGG,
ResNet, Inception, DenseNet, Exception. ITeperoc 00yueHus B HelpoHHBIX ceTsix. [lepeHoc 0OydyeHust
Ha MpUMepe MpeBapuTeIbHO 00ydeHHo! HeliponHoii cetn VGG16.

Paznen 11. «HeliponHsle cetn Uit 3aiady oOpabOTKM €CTECTBEHHOIO s3blkay. BBeneHue B
00pabOTKy €CTECTBEHHOTO $3bIKa. AJITOPUTM MHOJTOTOBKM TEKCTa (IIPUBEAECHUE TEKCTAa K EAMHOMY
PETUCTPY, OUMCTKY TEKCTA OT JIMIIHUX CUMBOJIOB, TOKEHU3ALUHS TEKCTA, Pa3METKY CJIOB I10 4acTsIM
pedd, MpHUBEACHHE CJIOB TEKCTa K HOpPMaIbHOM ¢opMe, BekTopuszauus). 3anadyud oOpabOTKH
€CTECTBEHHOI'O s3bIKa. APXUTEKTypbl HEHPOHHBIX CETE€H, NPUMEHAEMBIX IPU PEUICHUM 3ajad
00pabOTKH €CTECTBEHHOrO s3blKa - CBEPTOYHBbIE OJHOMEpHble HeMpoHHble cetu (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTH (RNN).

Paznmen 12. «PexyppeHTHBIE HEUPOHHBIE CETH». APXUTEKTYPhI PEKYPPEHTHBIX HEHPOHHBIX CETEH,
NPUMEHSIEMBIX JUIS pellieHus: mpaktiudeckux 3amad:. LSTM (Long short-term memory), GRU (Gated
Recurrent Units), ELMO, Transformer, BERT. MeToms! 1iidpOBBIX MMPEACTABICHHH TEKCTA. YaCTOTHBIN
MOAXOM, TEMAaTUYecKoe MOJIEIMPOBaHMe, IUCTpUOyTHBHAs cemaHTHKa. MHcTpymentapuii Keras wu
TensorFlow s mocTpoeHuss MoAeNM PEKyppeHTHONW HEHPOHHOM CeTH, pellarmeld 3anaqy
Kkiaccugukanum TekctoB. [loctpoenue Heiipocereii ¢ apxurekrypamu LSTM u GRU Ha ocHoBe makeToB
Keras u TensorFlow.

5.2.2. ConeprkaHre TUCIATUTAHBI 11O BUAM YICOHBIX 3aHSTHI.

JlekLIMOHHBIE 3aHATHSA
Tabmuua 5.2.1



Ne Howmep pasznena | OObeM, yac. Tema nexuit
n/n JTUCLMITIAHEI OdO
1 1 1 BBenenue B TeMaTHKy MCKYCCTBEHHBIX HEHPOHHBIX ceTel
2 2 1 [TakeTs! IporpamMM Juist paboThl ¢ HEHPOHHBIMHU CETSIMU
3 3 1 OOyuenune HelipoHHO# ceTn. Habopsl TaHHBIX
4 4 1 ITonmHOCBs3HAs HellpoHHAs ceTh npsaMoro pacnpoctpaHeHus (FNN)
5 5 1 [TocTpoeHHe apXUTEKTYpbl HEHPOHHOM CETH M ee 00ydeHHe
6 6 1 Pabora ¢ TensorFlow u Kaggle
7 7 1 AHanu3 KauecTBa 00y4eHHs HEHPOHHOU CETH
8 8 1 [TpumeHeHne HEHPOHHBIX CeTel JUIs PEIICHHs 3a/1a4l PErPecCuu
9 9 1 CBépToUHBIC HEHPOHHBIE CETH
10 10 2 [TpenBapuTensHo 00yUYeHHbBIE HEHPOHHBIE CETH
11 11 2 HeiipoHHsle ceTH a1 3aja4 00pabOTKH €CTECTBEHHOTO SI3bIKa
12 12 3 PexyppeHTHBIC HEHPOHHBIE CETH
HUroro: 16
HpaKTI/I‘leCKI/Ie 3aHATUA
Tabmnuma 5.2.2
O0OnemMm, o
° Howmep paznena ac. Tema nabopaTopHOii paboTHI
n/m JHCIATUTHHBL 000
1 1 2 [IporpammupoBanue npocreiiiieit Heiipocetn Ha Python
2 2 2 Pabora ¢ makeramu si3pika Python: NumPy, Pandas
3 3 Pabora ¢ HabopamMu TaHHBIX
4 4 2 [TocTpoeHne NOTHOCBA3HONW HEHPOHHOU ceTr mpsiMoro pactpoctpareHus (FNN)
5 5 2 [MocTpoeHne apXUTEKTypbl HEHPOHHOU CETH U ee 00yIeHHE
6 6 2 Pabora c Kaggle
7 7 2 AHanu3 KauecTBa 00y4eHus: HepoHHO# ceTr. boppOa ¢ mepeodydeHnemM
8 8 2 [TocTpoeHne HEHPOHHOM CETH ISl PEILCHUS 3a1a4ll PErPEeCCUH
9 9 2 [ToctpoeHne cBEPTOUHON HEHPOHHOH CETH
10 10 4 Paborta ¢ nmpeaBapuTeIbHO 00YICHHBIMA HEHPOHHBIMHU CETSIMHU
11 11 4 W3y4yeHne HEHPOHHBIX ceTel /Ui 33/1a4 00pabOTKU €CTECTBEHHOTO sI3bIKa
12 12 4 ITocTpoeHue peKyppeHTHONH HEUPOHHOH CeTH
Uroro: 30
JlaGopaTtopHbie padoThl y4eOHBIM IJIAHOM He NMPeIyCMOTPEHbI.
CamocrosiTeabHast paﬁoTa CTya€eHTa
Tabmuma 5.2.3
O6Bvem
o Hom ’
ri\/rr[ noncilrl)dﬁi;i[{eia yac. Tema Bun CPC
0®0
TTonroroska K
1 1 5 BBeneHne B TeMaTHKy UCKYCCTBEHHBIX HEHPOHHBIX 71abopaTopHEIM  paboTam,
cereit oopMIIEHHE OTYETOB IO
nabopaTOpHBIM paboTam
IoxaroroBka K
2 2 5 [MakeTs! mporpamMm a1t paboThI ¢ HEHPOHHBIMHU nmabopaTopHeIM  paboTam,
CeTsIMH odopmiieHHE OTYETOB 110
71a060paTOPHEIM paboTam
IToaroroBka k
3 3 5 OOyuenue HeiipoHHOM ceTr. HabOpsI JaHHBIX 1abopaTopHELIM padoTan,
o opMIICHHE OTYETOB IO
1a060paTOPHEIM paboTam
IToaroroBka k
4 4 5 [TonHOCBsI3HAS HEHPOHHAS CETh MPSIMOTO nabopaToOpHEIM paboTam,
pacupoctpanenus (FNN) o OpMIICHHAE OTYETOB IO
J1a00paTopHBIM paboTam
Ioaroroska k
5 5 5 [TocTpoeHue apXuTeKTypbl HEHPOHHOMH CeTH U ee JTabopaTopHBIM paboram,
o0yueHue odopmileHHE OTYETOB MO
J1a00paTopHBIM paboTam




IToaroroBka k

71a00paTopHBIM paboram,
opopMIICHHE OTYETOB IT0
71a00paTOpHBIM paboTam

6 5 Pab6ora ¢ TensorFlow un Kaggle

ITonroroBska k

nabopaTopHEIM paboTam,
o(opMIICHHE OTIETOB 10
71a00paTOpHBIM paboTam

7 5 AHanmm3 KauecTBa 00ydeHUs HeHPOHHOH ceTH

ITonroroBska k

8 5 [IpumMeHeHne HEHPOHHBIX CETEH IS pelIeHus 3a0aqn | JabopaTopHEIM paboTam,
perpeccuu odopmileHHE OTYETOB MO
J1a00paTopHBIM paboTam

IToaroroBka k

J1abopaTopHBIM paboram,
0 OpMIICHHE OTYETOB IO
J1a00paTopHBIM paboTam

9 5 CBEpTOUHBIC HEHPOHHBIE CETH

10

IToaroroBka k

nabopaTopHEIM paboTam,
oopmileHHE OTYETOB TO
71abopaTOpHBIM paboTam

10 5 [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETH

11

TTonroroBska k

11 5 HeifiporHsie cetn A 3axa4 00paboTKH nabopaTopHBIM paboTam,
€CTECTBEHHOTO SI3bIKa oopmiieHHE OTYETOB MO
n1abopaTOpHBIM paboTam

12

TTonroroska k

nabopaTopHBIM paboTam,
0(OpMIICHHE OTYETOB IO
71a00paTOpHBIM paboTam

12 7 PexyppeHTHBIC HEHPOHHEIE CETH

15

1-12 - 1-12 IToaroTroBka k 3auery

Uroro: 62

5.2.3. [IlpenomaBaHume JUCHMIUIMHBI BEAETCS C NPUMEHEHHEM CIEIYIOUIMX  BHJIOB

O6pa30BaTeJ'II>HbIX TEXHOJOT UM

— BU3yanu3alus ydyeOHOro martepuaisa B O(HCHOM TIakeTe B JHMAJOrOBOM pEXHME

(JIeKLIMOHHBIE 3aHATHUSA);

— pabora B ManbIx rpymnmax (1abopaTopHbie paboThI);
—  MHIUBHUAYyaJbHbIE 3a/1aHus (JaObopaTOpHbIE paboThI).

6. TemaTmka KypcOBbIX IPOEKTOB
KypcoBble poekThl yueOHbIM MJIAHOM HE IPEAYCMOTPEHHBI.

7. KoHTpoabHbIe padoThl
KoHnTponbHble paboThl y4eOHBIM IJIAHOM HE IPEyCMOTPEHBI.
8. OueHka pe3yJIbTATOB OCBOCHHUS AU CHUIIITHHBI
8.1. KpI/ITepI/II/I OILICHUBAaHUA CTCIICHU IIOJIHOTBI M Kadye€CTBa OCBOCHUA KOMHCTCHHI/Iﬁ B

COOTBCTCTBHUHU C IINITAHUPYCMbIMHU PC3YJIbTaTaMU 06y‘-ICHI/I}I NIpUBCACHLI B HpI/IJIO)KCHI/II/I 1.

8.2. PeliTiHrOBas cucreMa OLIEHUBAHUS CTEIIEHU ITOJHOTHI U KAUEeCTBA OCBOCHUS KOMIIETEHIIUI

o0yyaromuxcs ouHOH (opMbl 00ydeHus mpescTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
New/n | Bujibl MeponpusTHil B paMKaxX TEKYIIEro KOHTPOJIS | KosmnuecTBo 6amios
2 cemecTp

1 Tekymias artecTaius

1 JlabopatopHnas padora Nel-4 0-20

2 KonrposbHblii Tect Nel 0-10
HTOT'O 3a nepByi0 TEKYIILYIO aTTSCTAIHIO 0-30

2 TeKylas aTTecTalus

3 Jlabopatopnas pabora Neb-8 0-20

4 KonrpounbHblii Tect Ne2 0-10
HTOTI'O 3a BTOPYIO TEKYIYIO0 aTTECTALHIO 0-30

3 TeKyIIast aTTeCTaIus




5 JlabopaTopHast paborta Ne9-12 0-20
6 KonTponbnsliil TecT Ne3 0-20
NTOI'O 3a TpeThl0 TEKYUIYIO aTTECTALUIO 0-40

BCEI'O 0-100

9. VYuyeOHO-MeTOAMYeCKOE U HHPOPMAIIMOHHOE 00eciedeHUe TN CIUTIMHbI

9.1. IlepedeHb peKOMEHIyeMOM JTUTEepaTyphl peacTaBieH B [Ipunoxennn 2.

9.2. CoBpemMenHble mnpodeccHuoHaIbHbIE 0a3bl AAHHBIX W WH(POPMALMOHHBIC CIPABOYHBIC
CHCTEMBI

—  CoOctBennast monHorekcroas 6asa (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texamnueckas 6ubnmoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxkuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

—  Hayuno-texuuueckas 6ubnmoreka ®I'bOY BITO YI'HTYV http://bibl.rusoil.net

— Hayuno-texuunueckas Oubmuoreka @PI'BOY BIIO «VYXTHHCKHNA TrocynapCTBEHHBIN
TexHu4eckuii yuusepcute» http://lib.ugtu.net/books

— baza gannpix KoHCynbTaHT cTyneHTa «JJEKTpOHHAs OMOIMOTEKa TEXHHYECKOTO BY3a»
http://www.studentlibrary.ru

—  DrekrponHo-6ubnoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «AnekrporHoe u3garenbectso FOPAMTY www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

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

— HaumonaneHas snexkTpoHHas 6ubIMOTEKA

9.3. JlumeH3uoOHHOE W CBOOOTHO paCIpOCTpaHsSEMOE IPOrpaMMHOE oOecreueHune, B T.4.
OTEYECTBEHHOTO MIPOHU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepI/IaJIbHO-TeXHI/I‘-leCKOG odecneyeHue AUCHUIIJIMHBI

[Tomemenust Uil TPOBEACHUS BCEX BHJIOB PabOTHI, MPEIyCMOTPEHHBIX YYeOHBIM IUIAHOM,
YKOMILIEKTOBAaHBI HEOOXOIUMBIM 000PYJIOBAaHUEM U TEXHUYECKUMU CPEICTBAMH O0yUYEHHUSI.
Tabmuua 10.1

O0ecne4eHHOCTh MATEPHAJIBHO-TeXHHYEeCKHX ycaoBuil peanusanun OITOII BO

HanmenoBanue HanmvenoBaHue momeneHui as Anpec (MECTOTOIOKEHNE)
/1 | y4eOHBIX IPEIMETOB, KYPCOB, TIPOBE/ICHUS BCEX BHIOB yUeOHOM MTOMEIICHUH [T IPOBEICHUS BCEX
JTUCTIUATUIAH (MOITyJIeH), JIESITeTbHOCTH, TIPEITyCMOTPEHHOM BHJIOB y4eOHOM AEATEIbHOCTH,
MPAKTHUKH, UHBIX BUJIOB y4eOHBIM IUTAaHOM, B TOM YHCIIE MIPEIYyCMOTPEHHON y4eOHBIM INTAaHOM (B
y4eOHOU e TeIbHOCTH, MIOMEUIEHUS ISl CAMOCTOATENbHOM cilydae pean3zanuu 00pa3oBaTebHOM
MIPEyCMOTPEHHBIX YYCOHBIM | pabOTHI, C yKa3aHHEM IepPeYHs] OCHOBHOTO MPOTPaMMEI B CETEBOU (opme
IJIaHOM 00pa3oBaTebHOM obopymoBaHus, y4eOHO- HATJISITHBIX JIOTIOJTHUTEITFHO YKa3bIBAETCS
POTPaMMBbI mocoouit HAUMEeHOBaHUEe OPTaHM3AIINH, C
KOTOPOH 3aKJIIOUEH JI0TOBOP)
2 3 4
Heiipouusie cetn JlekoHHbBIE 3aHATHUS:




1 VYuebnast aynmutopust s npoBeneHus|625001, Tromenckas  oOmacTb, T.
3aHATHUH JIEKLIMOHHOIO THIA; IPyNnoBkX U|TroMens, yi. Bomomapckoro 1.56, ay.
WHJIUBHyaIbHBIX KOHCYJIbTAIUH;
TEKyIIET0 KOHTPOJS M IPOMEXYTOTHOH
arrectanyu, YdeOHas MeOenb: CTOJIBI,
CTYJIbSI, JOCKA ayAUTOPHAsL.

Komnerorep B kommuexkre — 1 T,
npoekTop — 1 mr., 3kpad — 1 wr.

IIpakTHueckue 3aHATHS: 625001, Tromenckas o06macTh, T.
Tromens, yi. Bononapckoro 1.56, aya.
YuebHas ayouTopus JUIA  TIPOBEICHUS

3aHATUH CEMUHAPCKOro THIA
(mpakTHYeCKUE 3aHATHSA); TPYNIOBBIX U
WHIUBHUIYaJIbHBIX KOHCYJIbTaINH;
TEKYIIEro KOHTPOJS M IPOMEXYTOUHOU
aTTecTaluy,

VYueOHas MeOelb: CTONBI, CTYJbs, HOCKA
ay[UTOpHAsL.

11. Meroanyeckue ykazanus no opranuzauuu CPC

11.1. Meroauyeckue ykazaHus 110 MOATOTOBKE K JJaAOOPATOPHBIM 3aHATHUSM.

JlaGopaTopHbIe 3aHATHS CHOCOOCTBYIOT YIITYONEHHOMY H3YYEHHUIO IUCHUIUIMHBI M CIY)KaT
OCHOBHOH (hOpMOI TMO/ABEJEHUS MTOTOB CaMOCTOATENbHOW paboThl cTyAeHTOB. OCHOBHas Ieib
1a00paTOPHBIX 3aHATHUN 3aKJIIOYACTCS HE TOJBKO YIIIYOUTh U 3aKPEIUTh TEOPETUUYECKUE 3HAHUS, HO U
c(OopMHPOBATH NPAKTUYECKUE KOMIIETCHIINU, HEOOXOUMbIe OYAYIIIUM CHEelMaInCTaM.,

Ha naGopatopHbIX 3aHATHSIX MPUBETCTBYETCS aKTHUBHOE ydacTHE B 0OCYK/IEHUU KOHKPETHBIX
CUTYyallui, CHOCOOHOCTh Ha OCHOBE IOJIYYEHHBIX 3HAaHUM HaXxOAUTh Haubosee 3(pPpeKTUBHbIE peIIeHUs
MIOCTABJIEHHBIX MpO0JieM, YMETh HaXOAWUTh TIOJIE3HBIH JOIMOJIHUTENbHBII MaTepuan IO TEMAaTHKe
3aHATHUM.

MaructpaHTy peKOMEHyeTCs CIIeIyIolIasi cXemMa MOJArOTOBKH K 3aHATHUIO:

1. IlpopaboTaTh KOHCIEKT JICKIIHIA,

2. VI3yunTh peKOMEH/IOBAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpynHeHUIX CHOPMYINPOBATH BOIIPOCH! K MPENO1aBATEIIO

4. Tlocne BbIMONMHEHUS 1a00OPaTOPHON pabOTh OQPOPMUT OTUET U MOATOTOBUTHCS K 3allUTE.

11.2. Metoauueckue yka3zaHus 110 OpraHU3ally CaMOCTOSTEIbHON PaOOTHI.

CamocTrosaTenbHass pabora sBISETCS OJHOW W3 BaXHEHIMX (opM H3YydeHHs JI000i
AUcUUIUIMHBL. OHa TO3BOJISIET CUCTEMAaTU3UPOBaTh U YINIyOUTh TEOPETUYECKHUE 3HAHUS, 3aKPENUTh
YMEHHS M HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHUH MOJIb30BAThCS HAYYHOU U y4eOHO-METOANYECKOM
muteparypoil. [lo3HaBaTenbHas NEATENBHOCTh B IPOLECCE CAMOCTOATENbHON pPaboThl TpeOyeT OT
MarucTpaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CAMOOPTaHU30BAHHOCTH.

B yueGHOM mporecce BBIIENAIOT JBa BHAA CAMOCTOATENbHON pabOThI: ayauTOpHas U
BHEay/IUTOpPHAs.

AynuropHas camocCTosITeNlbHas paboTa MO AMCUUILIMHE BBITOJHSETCS HAa YUEOHBIX 3aHATHUAX
101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATENS U 110 €T0 3a/1aHHUIO.

BHeaynutopHass camocTosiTenbHasi paboTa MarucTpaHTOB IpPEACTaBIsieT COOOM JIOrHyecKoe
NPOAOIDKEHUE ayJUTOPHBIX 3aHATUH. 3aTpaThl BpPEeMEHHM Ha BBIIOJHEHHE JTOH  PabOTHI
periaMeHTHPYIOTCS padouuM Y4eOHBIM IJIaHOM. Pexkum paboThl BBIOMpaeT cam OOYYaroIIHiics B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocTrosaTenbHass paboTa MOXKET OCYHIECTBISTHCS HMHIMBUIAYadbHO WM TpPYyNIaMU
MarucTpaHTOB B 3aBHCHMOCTH OT L€JH, 00beMa, KOHKPETHONH TEMaTHKH CaMOCTOSATENbHOW pabOThl,
YPOBHS CIIOKHOCTH, YPOBHSI YMEHUI1 MarucTpaHTOB.

CamocrosTenbHas paboTa BKJIIOYaeT B ce0s paboTy C KOHCIIEKTOM JIEKIMH, HU3ydeHHe M
KOHCIIEKTUPOBAHHUE PEKOMEHIYEeMOM JUTepaTyphl, MOJArOTOBKAa MYJIbTHMEANa-COOOIIEHNI/JOKIIaI0B,




MOJrOTOBKAa pedepaTa, TECTHUPOBAHUE, pEIICHHE 3aJa4 W YIPKHEHWH 10 00pasily, peuicHHe
BapUATHBHBIX 3a/lad, BBHIMIOJHEHHE YEpTEekKel, cxeM, pacueToB (rpaduueckux paboT), pelieHue
CHUTYallMOHHBIX (MPO(ECCHOHANBHBIX) 3a/a4, MMOATOTOBKA K JIEJOBBIM HIpaM, TMPOCKTHPOBAHUE W
MOJICTUPOBAHUE PA3HBIX BHJIOB W  KOMIIOHCHTOB MPO(ECCHOHAIBHON ACSITENbHOCTH, HAYyYHO-
HCCIIEIOBATEILCKYI0 PaboTy | Jp.

KoHTponb pe3yiabTaToB BHEAYAUTOPHOW CAMOCTOSATEIHHONW pabOThl MaruCTPAaHTOB MOXKET
OCYIIECTBISITBCSL B TpENeax BpPEMEHH, OTBEICHHOTO Ha o00s3aTelibHble y4eOHBIC 3aHSATHS 110
TUCIUIUIMHE W BHEAYJAUTOPHYIO CAMOCTOSATEIbHYIO PabOTy MaruCTPaHTOB MO JUCHUIUIMHE, MOXKET
MPOXO/IUTH B MMCbMEHHOM, YCTHOM WIJIM CMEIIaHHOH Gopme.



[Ipunoxenue 1

IInanupyemble pe3yjbTaThl 00yueHHs 151 GOPMHUPOBAHNS KOMIIETEHIIMHA U KPUTEPUH UX OLlEHNBAHUS

Huctunnuua: HelipoHHble ceTu

Kon, nanpasnenue: 05.03.01 I"'eosiorus
Hanpasnennocts (mpoduis): ['eokprosiorus, UHKEHEpHAs Te0JIOTUS U THIPOTeOTOTHs

Kon u Kpurepnn onieHMBaHUS pe3yNbTaTOB O0OYICHHUS
HaNMEHOBaHNE Kon n HanmeHoBaHue
Kox xomnereHuun HUHIMKATOpa pe3yibpTaTa 00y4eHus 1o 1-2 3 4 5
JOCTHIKEHHS JUCIUIUINHE
komnereHumu (MIAK)
3nate: 31 kmaccuueckue | He 3HaeT | 3HaeT HAa  HM3KOM | 3HaeT Ha cpelHeM | 3HaeT B COBEPIICHCTBE
MaTeMaTHuecKHe KJIaCCHYECKUE YpOBHE KJIACCHUYECKUE | YPOBHE KJIACCHYECKHE | KIacCHYeCKue
MOJICTIH, TIPUMEHSIEMBIE B | MaTeMaTU4YeCKUE MaTreMaTHYeCKHe MaTreMaTHYeCKHe MareMaTHYecKHue
Pas3IUYHBIX o0nacTax | MoJenH, MPUMEHsEMbIE | MOJIEIH, IPUMEHSEMbIE | MOJICIH, IPUMEHSIEMbIC | MOJEJIH, IPUMEHsIeMbIe
YeIJIOBEUECKOM B Pa3IMYHBIX O0JIACTAX | B Pa3NUYHBIX OOJIACTAX | B Pa3JIMUHBIX OOJACTSIX | B PAasIHUYHBIX 0OTACTSIX
JIESITEIIHOCTH YeJI0BEUECKOM YEJI0BEUECKOM YEJI0BEUECKOM YeJI0BEUECKOM
VE-11 JIeSITeIIbHOCTH JIeATeIbHOCTH JIeATeIbHOCTH JIeATeIIbHOCTH
OC};H.[-C(.:TBJ'IHGT YMersb: Y1 | He yMmeeT | YMeer Ha  HU3KOM | YMEET Ha CpeAaHeM | YMeer B
BLIGOp  aKTyaTbHbIX MOJIU(ULIPOBATH MOJIU(ULINPOBATH yYpOBHE ypOBHE COBEPIIEHCTBE
poccHitcKHX 4 | Kraccuueckue KJIaCCHYECKHE Mo uduIMpoBaTh Mo uduIMpoBaTh BEIOMpATh
3apyBEIKHBIX MaTeMaTHYeCKHe MOJIENN | MaTeMaTH4YeCKue KJTaCCHYECKHUe KJTaCCHYECKHUe MOAM(DUIIPOBATH
JUISt peuieHusl | MOJeNu JJIsl PEUIeHUs] | MaTeMaTH4ecKHe MareMaTHYeCcKHue KJIaCCHYECKHUe
YK-1. Cnocoben ::;Tozgﬁzzls’ cgopTaE KOHKPETHBIX 3a/1a4 | KOHKPETHBIX 3a/1a4 | MOZENH IS PEIICHUS | MOAENH IS DPELIeHHs | MaTeMaTHYECKHUe
OCYIECTBIIATS TIOUCK, o6pa60TKy’ npodeccroHaNbHOMI npodeccroHabHOI KOHKPETHBIX 327184 | KOHKPETHEIX 3ajad | MOJIENH JUIA pelleHNs
KPUTHUECKHA  aHamu3 W | (bopMatn JIESITETIBHOCTH JIeSITeIbHOCTH npodeccroHabHOM npodeccuoHabHOM KOHKPETHBIX 3a%ad
CUHTE3 nHpOpMaNy, N JeSITeIbHOCTH JeSITeIbHOCTH npodeccroHabHOM
NPUMEHSATh  CUCTEMHBIN HEOOXOMAMOR s JIeITeIbHOCTH
pemeHus
NOAXOM A PELICHUS | | o o HOi Bmagers: Bl HWwmeer | He  Bmameer  ombiT | Baageer Ha Hm3kom | Brmameer Ha cpenmnem | Bmageer B
MIOCTABJIEHHBIX 3a/1a4 — OIIBIT NPUMEHEHHUS | IPUMEHEHUs METOOB | YpOBHE OIIBIT | YPOBHE OIIBIT | COBEPIICHCTBE  OIBIT
METOJI0B MaTeMaTH4eCKOTo MIPUMEHEHHST METO/IOB | MPUMEHEHUSI METOJOB | IPUMEHEHUS! METOJIOB
MaTeMaTHYeCKOTo MOJICTIMPOBAHUSl  JUIA | MareMaTHYeCcKOTo MaTeMaTH4ecKoro MaTeMaTH4ecKoro
MO/IETTMPOBAHHUS JUISl | peICHNS] KOHKPETHBIX | MOJAEIWPOBAHUS  JUI | MOJICNUPOBAaHHUSA ISl | MOJCIMPOBAHMUSA IS
pelieHuss  KOHKPETHBIX | 3a/1ad pelIeHns] KOHKPETHBIX | PEIICHUs] KOHKPETHBIX | PELICHUs] KOHKPETHBIX
3amaq npodeccrnoHaNbHOM 3amadq 3amadq 3amaq
npodeccrnoHaTbEHOM JIeATEITBHOCTH. npodeccHoHATEHON npodeccHoHATEHOM npodeccHoHATEHOM
JIESTEIILHOCTH. JEATEIbHOCTH. JEATeIbHOCTH. JEATeIBHOCTH.
YK-1.2 3uare: 32  cmocoOwr | He 3Haer cmocoObl | 3HaeT Ha  HHM3KOM | 3HAST HAa  CpeOHEM | 3HAeT B COBEPIICHCTBE
CucremaTu3upyeT W | IPUMEHEHUsS  MOJeJeH | IpUMEHeHusT MoJesel | ypoBHe CITIOCOOBI | YpOBHE CITIOCOOBI | CITOCOOBI TIPUMEHEHUS
KPUTHYECKHU HEUpPOHHBIX CETeH Ui | HEHPOHHBIX CETeW I | MPUMEHEHUs MOJeleil | MPUMEHEHUs] MOJeNield | MojaeNed  HEHWPOHHBIX
aHATU3UPYET o0paboTkn uMHpOpMaAIMU | 06pabOTKH HEHpOHHBIX ceTeil Al | HEWpOHHBIX ceTeil JiIs | ceredl Juii 00paboTKM
nHdopmanuio, u pacrio3HaBaHusi | HHGOpMaIMU u | obpaboTku 00paboTku nHpopManuu u




MOJTYYCHHYIO n3 | obpa3oB pacro3HaBaHuUs nHdopMannu u | nHpopmMauuu U | pacro3HaBaHUs
pa3sHbIX MCTOYHHKOB, o0pa3zoB pacrno3HaBaHUA pacrno3HaBaHUA o0pazoB
B COOTBETCTBHH C 00pa3oB 00pa3oB
TpeOOBaHUIAMHI U | Ymers: Y2 ounenmBats | He ymeer omeHuBath | YMeer Ha  HH3KOM | YMeeT Ha CpemgHeM | YMeer B
YCIIOBUSIMH 33/1a41 Ka4ecTBO 00y4eHHUs | Ka4ecTBO 0o0y4eHust | ypoBHE OLICHHUBATh | YPOBHE OLICHUBATh | COBEPIICHCTBE
Mozenen MAaIIMHHOTO | MOJENCH MAIIMHHOTO | KadeCTBO 00ydeHUs | Ka4ecTBO o0ydeHus | BEIOMpaTh  OLICHWBATH
o0OyJeHwus; o0Oy4eHwus; Mozenell MAIIWHHOTO | MOZENeH MAIIMHHOTO | Ka4eCTBO o0yueHHs
o0OyueHwns; o0OyueHus; Mozeneld MamuHHOTO
o0yueHns;
Bnanets: B2 | He Brageer | Bnameer Ha HuskoM | Bmaneer Ha cpenHeMm | Brmageer B
TCXHOJIOTHUAMHU aHaJIN3a U | TCXHOJIOTHAMU YPOBHE TCXHOJIOTUAMU | YPOBHC TEXHOJOTUAMU COBCPUICHCTBE
HUHTEPpIIpECTallU aHaJIn3a u aHaJinu3a n aHaJinu3a n | TCXHOJIOTHUAMU
TMOJYYCHHBIX HOaHHBIX B HUHTEPpIIpECTallU HUHTEpIIpECTallU HUHTEpIIpECTallU aHaJinu3a u
obnactu TMOJYYCHHBIX JAaHHBIX B IMOJIYYCHHBIX JaHHBIX B MOJIYYCHHBIX JaHHBIX B HUHTEpIIpECTallU
HHTEJUIEKTyaIbHbIX obnactu obyactu obyactu MOJY4YEeHHBIX AHHBIX B
CHCTEM. MHTEJUIEKTYaIbHBIX MHTEJIIEKTyalbHBIX MHTEJIIEKTyalbHBIX obnactu
CHCTEM. CHCTEM. CHCTEM. MHTENJIEKTYalbHBIX
CHCTEM.
3HaTh: 33 | He 3HaeT | 3HaeT HAa  HU3KOM | 3HAeT Ha  CpPEAHEM | 3HAET B COBEPILEHCTBE
MaTeMaTHYeCKHe, MaTeMaTHYEeCKHE, yYpOBHE ypOBHE MaTeMaTH4ecKue,
€CTECTBEHHOHAy4YHbIE U | €CTECTBEHHOHAYUYHbIE MaTeMaTH4ecKue, MaTeMaTH4ecKue, €CTECTBEHHOHAYYHBIE
COIMABHO- " COIMAIBHO- | €CTECTBEHHOHAYYHBIC €CTECTBEHHOHAYYHBIE n COIMAJIbHO-
HSKOHOMHYECKHE METObl | SKOHOMUYECKHUE u COLMAJIBHO- | U COLIMAJIBHO- | APKOHOMHYECKHE
JUIA HCIIOJIb30BAaHUA B METOAbI JUI OKOHOMHYCCKHEC OKOHOMHYCCKHEC MCTObI JUIA
HpO(i)eCCI/IOHaHI)HOi/JI HCIIOJIb30BaHUA B MCTObI JJIsL MCTObI JJIsL HCIIOJIb30BAHUA B
JIESITETIBHOCTH npodeccrnoHaNbHOMI HCTIOJIB30BaHUS B | MCIOJB30BAaHUSA B | npodeccnoHanbHOM
JIESITETIBHOCTH npodeccroHabHOM npodeccuoHabHOM JeSITeTbHOCTH
JCATCIIBHOCTHU JCATCIBHOCTHU
VK-1.3. Ucnons3yer | Ymers: Y3 pemars He ymeer pewats YMeer Ha HU3KOM YMeer Ha cpeiHEM YmMmeer B
METOJIUKHI HecTaHJapTHbIC HecTaHJapTHbIC YPOBHE peniaTh YPOBHE peniath COBEPIIEHCTBE
CHCTEMHOTO TOAX0Aa | MpodecCHOHATbHBIC npodeccroHabHbBIE HecTaHJlapTHbIE HecTaHJlapTHbIE BBIOMpATh pemarb
pu pELIEHNH | 33a7a4d, B TOM YHCIE B 33124, B TOM 4yHcie B | mpodeccroHabHbIe npodeccHOHANBHBIE HecTaHJlapTHbIE
MOCTABJICHHBIX 3a/1a4 | HOBOM WJIM HE3HAKOMOK HOBOM MJIH 3ajJa4yd, B TOM YMCJIe B | 3aa4d, B TOM 4Hcie B | npodeccroHaibHbIe

cpenie u B
MEXIUCITUIITIMHAPDHOM
KOHTEKCTE, C
MIPUMEHCHUEM
MAaTEMaTUYCCKHUX,
€CTECTBEHHOHAYYHBIX,
COLMAIBHO-
IKOHOMHUYECKUX
npo¢heCCHOHATBHBIX
3HaAHUU

HE3HAKOMO cpejie U B
MEXKIUCITUIITTMHAPHOM
KOHTEKCTE, C
MIPUMEHCHUEM
MAaTEMaTUYCCKHUX,
€CTECTBEHHOHAYYHBIX,
COLMAIBHO-
IKOHOMHUYECKUX "
npo¢heCCHOHATIBHBIX
3HaAHUU

HOBOM WK
HE3HAKOMOMH CpeJie U B
MEXIUCIUIUTMHAPHOM
KOHTEKCTE, C
MIPUMEHCHUEM
MaTeMaTHIECKUX,
€CTeCTBCHHOHAYYHBIX,
COLIMANIBHO-
SKOHOMHUYECKUX u
poheCCHOHATBHBIX

HOBOM WM
HE3HAKOMOM CpeJie U B
MEXIUCIUIUTMHAPHOM
KOHTEKCTE, C
TMPUMEHCHUEM
MaTeMaTHIECKUX,
€CTeCTBCHHOHAYYHBIX,
COLIMAIILHO-
SKOHOMHUYCCKUX u
po¢heCCHOHATBHBIX

3aJ1a4u, B TOM 4HCIIE B
HOBOU WJIN
HE3HAKOMOI1 cpesie U B
MEXIUCHUIIIMHAPHOM
KOHTEKCTE, C
MIPUMEHEHHEM
MaTeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX,
COLIUANIBHO-
SKOHOMHUUYECKUX u




3HaHUHA

3HaHUHA

poheCCHOHATBHBIX
3HAaHUUN

Bnaners: B3 HaBbIkamMu
TEOPETUYECKOI0 U
9KCIIEPUMEHTAIbHOTO
HCCJICTOBAHUSA

00BEKTOB
npodeccHoHaTbHOMN
IEATCILHOCTH, B TOM
Yyypclle B HOBOW WIH
HE3HAaKOMOH cpene u B
MC)K[[I/ICHI/IHHI/IHapHOM
KOHTEKCTE

He Bnageer HaBbIKaMH
TEOPETHYECKOTO U
9KCTIEPUMEHTATBHOTO
HCCIIEOBaHNS
00BEKTOB
npodeccHoHaTBHOM
JEATEIPHOCTH, B TOM
YHuCJie B HOBOM WM
HE3HAaKOMOH cpele U B
MECKIUCHUIITIMHAPHOM
KOHTEKCTE

Brnaneet Ha HU3KOM
YPOBHE HaBBIKAMH
TEOPETHIECKOTO 1
9KCTIEPUMEHTAIBHOTO
HCCIIEIOBAaHUS
00BEKTOB
poeCCHOHATBHOM
JeSTEeIbHOCTH, B TOM
Yyuci€e B HOBOM WIH
HE3HAaKOMOH cpene U B
MEKIUCIUIIIMHAPpHOM
KOHTEKCTE

Brnaneer Ha cpenHeM
YPOBHE HaBBIKAMH
TEOPETHIECKOTO 1
9KCTIEPUMEHTAIIBHOTO
HCCIIEIOBAaHUS
00BEKTOB
po¢eCCHOHATBHOM
JeSITeIbHOCTH, B TOM
Yyuci€ B HOBOM WIH
HE3HAaKOMOH cpene U B
MEKIUCITUIIMHAPHOM
KOHTEKCTE

Bnaneer B
COBEPILIEHCTBE
HaBBIKAMH
TEOPETUUECKOI0 U
SKCIIEPUMEHTAIILHOTO
HCCIICIOBAHUS
00BEKTOB
npoQeCCUOHATBHOM
JACATCIBbHOCTH, B TOM
YHCJIe€ B HOBOM WM
HE3HAaKOMOH cpelie U B
Me)KI[I/ICLH/IHJ'II/IHapHOM
KOHTEKCTE

YK-2. Criocoben
ONpeeATh KPYyr 3a/au B
pamkax MOCTaBJIEHHOMN
Lenu u BEIOMpATH
ONTUMAIIBHBIE  CITOCOOBI
HUX pELIeHUs, UCXOAs U3
JIEUCTBYIOIIMX MPABOBBIX
HOPM, HAMEIOLIUXCSA
PECYpCOB M OIrpaHUYECHHI

YK-2.1.
aHanu3
[IOCTABJICHHOW 1IeJIn
u dbopmynHpyeT
COBOKYITHOCTh
B3aHMOCBSI3aHHBIX
3a71ad, KOTOpBIE
HEOOXOANMO pEINTh
JUISL €€ TOCTHIKECHUSL.

IIpoBogut

3naTh: 35 MOCTaHOBKY
OCHOBHBIX 337124
MAaIIMHHOTO O0YYeHUS,
OCHOBHEBIC ITOHATHS 1
0a30BEIi
MaTeMaTHIECKUI
arnapaTr He4eTKOU
JIOTMKH; CITOCOOBI

He 3Haer moctaHoBKY
OCHOBHBIX 33124
MAaIIMHHOTO O0YYCHUS,
OCHOBHBIC TIOHITHS U
0a30BbIi
MaTeMaTHYeCKui
arnapaTr He4eTKOU
JIOTMKH; CITOCOOBI

3HaeT Ha HU3KOM
YPOBHE TIOCTAaHOBKY
OCHOBHBIX 3aJ1a4
MaIInHHOTO O0YYeHHS,
OCHOBHBIE TTOHATHS U
0a30BBbIi
MaTeMaTU4eCKUH
arnmnapaTr He4eTKO!

3HaeT Ha CpEeHEM
YPOBHE TIOCTAaHOBKY
OCHOBHBIX 3aJ1a4
MaIInHHOTO O0YYeHHS,
OCHOBHBIE TTOHATHS U
0a30BBbIi
MaTeMaTHYCCKUM
arnmnapaT He4eTKO!

3HaeT B COBEPLICHCTBE
TIOCTAHOBKY OCHOBHBIX
3a/1a4 MalllMHHOTO
00y4YeHHsI, OCHOBHBIC
TTOHATHUS 1 0a30BEIH
MaTeMaTU4YECKH
arnmnapaTr He4eTKOH
JIOTHKH; CIIOCOOKI

ruOpuaAU3aIi METOI0B ruOpuAU3aIH JIOTUKU; CTIOCOOBI JIOTUKU; CTIOCOOBI TUOpUAN3AIIN
BBIYHUCITUTEIHLHOTO METOJIOB THOpUAM3AIIH THOpUAM3AITIH METOJIOB
WMHTEJJIEKTa C BBIYHUCITUTEIHLHOTO METOJIOB METOJIOB BBIYHUCITUTEIEHOTO
WCIIOJIb30BaHUEM WHTEIJIEKTa C BBIYHCITUTEILHOTO BBIYHCITUTEILHOTO WHTEIJIEKTa C
TPaJAULIMOHHBIX METOJIOB | MCIOJb30BAHUEM HMHTEJJIEKTA C HMHTEJJIEKTA C HCIOJIb30BaHUEM
ONTUMM3ALUH U | TpaJAWLMOHHBIX HCIOJIb30BaHUEM HCIOJIb30BaHUEM TpaJAULIMOHHBIX
pacro3HaBaHus 00pa3oB | METOJOB ONTHMH3ALWHU | TPATUIUOHHBIX TpPaJAULIMOHHBIX METO/IOB ONTHUMU3ALUU
u pacno3HaBaHUsl | METOJOB ONTUMHU3ALUWU | METOJIOB ONTUMHU3ALUU | U pacrno3HaBaHus
00pa3oB u pacno3HaBaHus | U pacro3HaBaHus | 00pa3oB
00pa3oB 00pa3oB
VYmers: Y5 mnpoBoauth | He ymeer mpoBoauTh | YMeeT Ha  HU3KOM | YMEET Ha CpellHEeM | YMeer B
aHanmM3  334a4d Ui | QaHANM3  3a7add UL | YpOBHE MIPOBONTH | YPOBHE MIPOBOJUTH | COBEPIIICHCTBE
BEIOOpa HAWIYYINETro | BBIOOpa  HAWIYYINETO | aHAIW3 3aJa4ydl Ul | aHaIu3 3a]aq4d  JJs | BEIOMpaTh TMPOBOJIUTH
MeToza MeToza BEIOOpa  HAWJIYYIIETO | BRIOOpAa  HAWIYYIIero | aHa W3 3aJa4d Ui
BBIYHUCITUTEILHOTO BBIYHUCITUTEILHOTO MeTo/1a MeTo/1a BbIOOpa  HAWIIYYIIETO
MHTEIIEKTa WM | MHTEJUIEKTa WM | BBIYUCIUTEIBHOTO BBIYHMCIIUTEIILHOTO MeToaa
THOPHTHOTO METOJIa, | THOPUIHOTO  METOJa, | MHTCIUICKTa WM | UHTEJUIEKTa WM | BBIYUCIUTEIHHOTO
MOAXOISIIIETO ISl | TIOJIXOJSIIETO JUIs | THOPHIHOTO — METOAa, | THOPUAHOTO  METOJa, | WHTEJUICKTa U
KOHKPETHOM 3a7auu; KOHKPETHOM 3a7auu MOAXOJISALIETO JUISL | IOIXOMSIIEro JUIS | THOPHIHOTO  METOJa,
KOHKPETHOM 3aJ1auu KOHKPETHOM 3aJ1auu MOAXOIALIETO JUTST




KOHKpCTHOﬁ 3aJa4u

Bnanets: B5 | He Brageer | Bnameer Ha HuskoMm | Bmageer Ha cpemneM | Brmageer B
MHCTPYMEHTaMH MHCTPYMEHTaMH YpOBHE YpOBHE COBEPIIIEHCTBE
MPOEKTUPOBAHUS U | IPOCKTUPOBAHUS U | HHCTPYMEHTaMHU MHCTPYMEHTaMH MHCTPYMEHTaMH
OLICHKa Ka4yecTBa | OLCHKA Ka4ecTBa | MPOEKTHPOBAHUS 1 | IPOEKTHPOBAHUSA 1 | TIPOEKTHPOBAHUSA u
MoJenen HEHPOHHBIX | MoJieNiell  HEWPOHHBIX | OIIEHKa Ka4yecTBa | OICHKA KayecTBa | OICHKa KayecTBa
cerei cerei Mozenell  HEHpPOHHBIX | MOAened HEHpOHHBIX | Mojenell  HeHpOHHBIX
cereit cereit cereit
3nats: 31 — He 3HaeT BUABL, | 3HaeT Buabl, | Xopomo 3HaeT Buabl, | OTINYHO 3HAET BUIHI,
CprK.Typy " | cIpyKTYDY, CTPYKTYDpY, CTPYKTYDpY, CTPYKTYDY,
’ NPUHLIUIBI W METOABI | NPUHLUIBI W METOABI | NPUHLMUIBI W METOJABI | IPUHLUIEI U METOJbI
NPUHLIUIBL ¥ METOJbI ., . . .
. CHCTEMHOM CHCTEeMHOU CHCTEeMHOU CHCTEMHOU
CHCTEMHOH OpTraHU3alnu
. . OpTaHM3aIN OpTaHM3aINN OpTaHM3aINN OpTaHM3aINH
HEWPOHHBIX CeTEH. 9 . . N . N N .
HEWPOHHBIX CeTEH. HEHPOHHBIX CeTEH. HEWPOHHBIX CeTEH. HEHPOHHBIX CeTEH.
[KC-3. l'oTroBHOCTH
IIKC-3.3 He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YmMmeer B
NPUMEHATh Ha MpPaKTHKE
6a30BbIC C MOMOMIb. | v/ . v pa3pabaTbIBaTh 1 ypOBHE pa3pabaTeiBaTh | ypOBHE pa3padaThIBaTh | COBEPIICHCTBE
nH(pOpMaMOHHBIX ) peann3oBBIBaTh 1 peaIn30BbIBaTh 1 peaan30BbIBaTh BEIOMpATh
oOmenpogeccuoHaIbHEIC . pa3pabatbIBacT 1
TEXHOJIOTUI AITOPUTMBI JITOPUTMBI JITOPUTMBI pa3pabaTsIBaTh U
3HaHMA u HaBBIKU peann3oBbIBaCT
BBITIOJTHSIET MaTeMaTHYeCKHX MaTeMaTHYECKUX MaTeMaTHYECKUX pean30BBIBATh
TMOJIEBBIX I'€0JIOTHYECKHUX, AJITOPUTMBI . . .
00001IeHne  JaHHBIX MoJiernel Ha 0a3e Mojesei Ha Oa3e Mojiesiel Ha Oa3e AJITOPUTMBI
reopu3n4ecKuXx, MaTeMaTHYeCKHX
00paboTKu " . SI3BIKOB M [TAKETOB SI3bIKOB M [IAKETOB SI3IKOB M [IAKETOB MaTeMaTHYECKUX
TrE€OXUMHUYECKUX, Mojieneit Ha 6a3e S3bIKOB .
aHaiM3a Hay4HO- MPUKIIAIHBIX NPUKJIAIHBIX HPUKIJIAJTHBIX Mojiesiel Ha Oa3e
THPOTr€0JIOTHYECKUX, . Y MIAKETOB MPUKIIAIHBIX
TEXHUYECKOM nporpamMmm nporpamMm nporpamMmm SI3BIKOB M [IAKETOB
HedTerazoBbIx U porpaMm
nHpopmanuu u MO/ICTTUPOBAHUSI. MOJICIIMPOBAHUSL. MOJICIIMPOBAHUSI. NPUKJIAJTHBIX
9KOJIOTO-T€OJIOT MIECKUX MO/JIETTMPOBaHHSI.
Ppe3yNIbTaToB MIporpamMm
paboT TpH  peuIeHUH .
HCCIEJOBaHNI MO/JICITHPOBAHHSI.
IIPOM3BO/ICTBEHHBIX
He Bnameer meromamu | Brageer Merozamu | Xopomio BiageeT | OTIMYHO BIIaJeeT

Bnagers: Bl meromamu
aHamM3a W CHHTe3a IIpH
CO3JaHUH, UCCIIEIOBAHUN

aHaM3a U CHHTE3a TPU
CO3IaHUH,

aHalM3a U CHHTE3a MpH
CO3aHMH,

METOJaMHM aHajlnu3a Hu
CHUHTE3a IpH CO3AaHUH,

METOJaMH aHajInu3a H
CHHTE3a IIpH CO3JaHUHU,

HCCIIeJOBaHUI U | WCClIeI0BaHUN U | HCCIIeI0OBaHUN U | MCCIIeI0BaHUH u
" 9KCIUTyaTaLIH
. M 9KCIUTyaTalUH 9KCILTyaTallx 9KCILTyaTallx 9KCILTyaTalH
HEWPOHHBIX CeTeH. - . - . - . o .
HEWPOHHBIX CeTeH. HEMPOHHBIX CETeH. HEWPOHHBIX CETeH. HEWPOHHBIX CeTeH.
I[IKC-4. ToroBHOCTH K Xoporo 3Haer | OTaudHO 3HaeT
) He 3maer pemenue | 3Haer pelieHue
paboTe Ha COBpPEMEHHBIX 3uare. 32 pemeHue pelieHue pelieHue
TIKC-4.1 Cmocoben reoJIOTMYECKHX 3a/a4 C | TeOJIOTMYECKUX 3a71ad C
TOJIEBBIX 1 TEOJIOTHYECKUX 3a/1ad C N . | TEOJIOTHYECKHX 3a/1a4 C | TEOJOTHIECKHX 3a7ad C
paboTats Ha . | Y4eTOM BO3MOXKHOCTEH | Yy4E€TOM BO3MOXKHOCTEH . .
mabopaTOPHBIX YYETOM  BO3MOXKHOCTEH . . Y4ETOM BO3MOYKHOCTEHl | y4eTOM BO3MOXKHOCTEH
COBPEMEHHBIX . COBPEMEHHOU COBPEMEHHOMU . .
re0JIOrMYECKUX, COBPEMEHHOU MPUOOPHO- COBPEMEHHOU COBpPEMEHHOU
TIOJIEBBIX " . pubopHO- puOOpPHO-
reopu3UIeCcKux, nabopaTOpHOIt Oasbl. . N puOOpHO- pUOOPHO-
1a00paTOPHBIX nabopaTOpHOIt 6asbl. nabopaTopHOii 6a3bl. N N
IE€OXUMHUYECKUX HDHGOPAX J1abopaTopHOi Oassl. J1abopaTopHoOi 0asbl.
npudopax, YCTaHOBKax M (I:)TaH(f)BKE:X " VYmers: V2 mnposoguts | He ymeer mnpoBoauts | YMmeer MIPOBOJIUTH | XOpOILIO ymeet | OtanuHO yMeeT
o0opynoBaHuH (B 33160 OBAHUH N3MEpEeHUs U | u3MepeHus U | u3MepeHus U | IPOBOAMTH HW3MEPEHUS | NMPOBOAUTH H3MEPEHUS
COOTBETCTBUU c Py oOpabaTbiBaeT  JaHHBIC | 0OpadaThiBacT NaHHbIE | 0OpabaThIBacT IaHHBIE | U oOpabaTbIBacT | u obpabaTbIBaeT
HAaIpaBJICHHOCTHIO KOHTPOJIbHO- KOHTPOJIbHO- KOHTPOJIbHO- JJaHHBIE  KOHTPOJILHO- | JaHHBIE KOHTPOJIBbHO-




(mpodunem) mporpammsl
OakanaBpuara)

N3MEPHUTEIIBHBIX N3MEPHUTEIILHBIX N3MEPUTENBHBIX N3MEPUTENBHBIX HU3MEPUTEIBHBIX
npudopoB u | mpudopos u | mpudbopos u | mpubopoB u | mpubopos u
000pynoBaHusl. 000pynOBaHUs. 000pyIOBaHUs. 000pyIOBaHUs. 000pyIOBaHUs.
Buiazets: B2 He Brageer | Buaneer Xopouio Buaneer | OTnHIHO BJIAZIEET

COBPEMEHHBIMHU COBPEMCHHBIMHU COBPEMCHHBIMH COBPEMCHHBIMH
COBPEMEHHBIMHU
TIOJIEBBIMHU U | TIONICBBIMH U | TIOJIEBBIMHU U | TIOJIEBBIMHU u
TIOJIEBBIMU u
1360DATODHEMI nmabopaTOPHBEIMH 1a00paTOPHBIMA 1a00paTOpPHBIMA na00paTOpPHBIMA
parop TEOJIOTHIECKUMH, TCOJIOTHIECKUMH, T€OJIOTHIECKUMH, TEOJIOTHIECKUMH,
TEOJIOTHIECKUMH,
P S — reo(hU3NIeCKUMH, reo(pU3NIEeCKUMH, reo(pU3NIEeCKAMH, reo(pM3NIeCKUMH,
’ TeOXUMHUYECKUMH TrC€OXUMUYECKUMHU TrE€OXUMUYECKUMHU TrE€OXUMUYECKUMHU
reOXHMMHUYECKHUMHU
HoHGOpAMH npubopamuy, npubopamu, npubopamu, npudopamu,
PHOOPaMI, yCTaHOBKaMH U | yCTaHOBKaMH U | yCTaHOBKaMHu U | yCTaHOBKaMHu u
yCTaHOBKaMH u
060Dy TOBAHHEM: 000pyI0BaHUEM; 000pyI0BaHUEM; 000pyI0BaHUEM; 000pyI0BaHUEM;
a3 p;/6aTLIBaeT ’ pa3pabatbiBacT paspabartbIBaeT pa3zpabartbiBaeT pa3pabatbiBaeT
pasp ., | METOIMKY H3MEpPEHHH, | METOAUKY W3MEPEHMH, | METOIUKY W3MEPECHUH, | METOOUKY HW3MEPEHHMH,
METOIUKY  HM3MEpEHHH,
S A— o0ecIeunBarONINX 00ecIeynBaOIINX 00ecIeyNBaOIINX 00ecIeYNBaONIINX
HEOOXOTUMYIO HEOO0XOIUMYIO HEOO0XOIUMYIO HEO0XOIUMYIO
HEOOXOANMYIO TOUHOCTb.
TOYHOCTB. TOYHOCTb. TOYHOCTb. TOYHOCTb.
Xopouio 3HaeT | OTIMYHO 3HaeT
3nate: 33 TpeboBaHuA k | He 3Haer TpeGoBaHus k | 3HaeT TpeOOBaHUA K
TpeOoBaHUS K | TpeOoBaHUS K
MPOBEICHUIO MPOBEICHUIO MIPOBECHUIO
. N . TIPOBECHUIO TIPOBECHUIO
Te0JIOTHYECKOH Te0JIOTHYECKOH Te0JIOTHYECKOH . .
Te0JIOTUIECKOM re0JIOTHYECKOM
JIOKyMEHTalN JIOKyMEHTal[N JOKyMEHTAIUN
JOKyMEHTAIUN JIOKyMEHTAIUN
TOPHOPa3BEJOYHBIX TOPHOPAa3BEJOYHBIX TOPHOPAa3BEJ0YHBIX
TOPHOPAa3BEJ0YHBIX TOPHOPAa3BE0YHBIX
BBIPAabOTOK. BBIPAbOTOK. BBIPabOTOK.

I[IKC 4.2 BBIPabOTOK. BBIPabOTOK.

Cnocoben Xoporiio ymeer | OTin4HO yMeer
Ywmers: Y3  mpoBonuth | He ymeer mpoBoauts | YmMeer IIPOBOAUTH

MIPOBOANTD HPOBOJIUTH HPOBOJIUTD
HaOOAeHUs 3a | HaOmoaeHHs 3a | HaOJIIOACHUS 3a

T'e0JIOTHIECKOe HaOJrOIeHUS 3a | HaOroeHus 3a
Te0JIOTHIECKUMH Te0JIOTHIECKUMH T€0JIOTHYECKUMHU

HaOoIeHue u re0JIOTHIECKUMH Te0JIOTHYECKUMHU
nporeccamMmu u | mpoueccamu u | mporeccamu "

OCYIIECTBIISITh nux IIpoleccaMu U | mpolueccaMu u
o0beKTamu. o0beKTaMu. 00beKTaMu.

JOKyMEHTAIMI0  Ha 00bEKTaMHu. 00BEeKTaMHu.

00BEKTE N3yUeHHUs . N . Xopomo Biazeer | OTIMYHO BIIaJeeT
Bnagers: B3 mnpuémamu | He Bnageer npuémamu | Brageer npuéMaMu . N

. M o npuéMamu npuéMamu

Te0JIOTHYECKOH Te0JIOTHYECKOH Te0JIOTHYECKOH . .

Te0JIOTHYECKOH Te0JIOTHYECKOH
JOKyMEHTallUM  KaHaB, | JIOKYMEHTALlMH KaHaB, | JIOKYMEHTALMH KaHaB,

JOKYMEHTAl[MM KaHaB, | JOKyMEHTAl[ud KaHaB,
TOPHBIX BBIPAaOOTOK W | TOPHBIX BBIPAOOTOK M | TOPHBIX BBIPAOOTOK M

TOPHBIX BBIPA0OTOK M | TOPHBIX BBIPAOOTOK M
CKBOXXHH Ha OOBEKTE | CKBXMH Ha OOBEKTE | CKBAXXMH Ha OOBEKTe

CKBaXXMH Ha OOBEKTEe | CKBaXMH Ha OOBEKTe
W3yYCHUSI. W3yYCHUSI. H3y4YEHUsI.

HU3Yy4YEHMUSI.

U3YYEHHUSL.




[Tpunoxenue 2

KAPTA
o0ecre4eHHOCTH MO/YJIsl y4eOHO! M y4eOHO-MeTOAM4eCKOoi JInTepaTypoi
Monys Digital & IT. Mammmnnoe o0y4YeHre U aHAIN3 TaHHBIX
Kon, nanpasnenue noaroroku 05.03.01 I'eosiorust
Hamnpasnennocts (poduinb) ['€okproaorus, HHKEHEPHAs T€0JIO0THs i THPOTeOIOTUS
Jucuunnmna HelipoHHbIE ceTh

Ne
n/m

HazBanme yueOHOTO, y4eOHO-METOIMIECKOTO
W3JIaHUS,
aBTOp, W3JATENILCTBO, BUA U3AHUS, TOX
U3JIaHUS

KomnaectBo
AK3EMILLIPOB
B BUK

KonTunrent
oOyJarormuxcs,
HCTIOJNB3YIOMINX

YKa3aHHYIO

IUTEpPaTypy

O06ecIeYeHHOCTh
oOyJaromuxcs
JIUTEPATYpPOH,

%

Hammaue
3JIEKTPOHHOTO
BapHaHTa B
9BC
(+-)

Heiiponnsble ceTu: ocHOBBI Teopuu / A. U.
Tlanymkvd. - [b. M.] : Topsaas muHwms-
Tenexkom, 2017. - 496 c. - OBC Jlans. :
[caiit]. - URL: https://e.lanbook.com/
book/111043

OP

54

100

Heiiponnsle cetu : Yueonoe nocobue / E. U.

I'opoxxanuna. - Camapa : IToBomkckuit
TOCYAApCTBEHHBII YHUBEPCUTET
TeleKOMMYHHUKaIwii U uapopmaTuku, 2017. -
84 c. - OBC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html

OP

54

100

Heiiponnsble ceTu : yaeOHOe mocobue / C. A.
Bakynenko, A. A. )Kuxapesa. - CaHkT-
ITerepOypr : Cankr-IleTepOyprekuii
rOCyIapCTBCHHBIH YHHBEPCUTET
MIPOMBITIJICHHBIX TEXHOJIOTUH U AW3aiiHa,
2019.- 110 c. - 3BC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/102447.html

OP

54

100

3P — 35IeKTPOHHBIH pecypc IS aBTOP. MOJIb30BATENICH JOCTYIICH Yepe3 DICKTPOHHBIN KaTaaor/DIEKTPOHHYIO
6ubnmorteky TV http://webirbis.tsogu.ru/
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