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1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

dopMHUpOBaHHWE Y CTYJEHTOB CHUCTEMHBIX 3HAHUM, MPAKTUUYECKUX HABBIKOB W
KOMITETCHIIMK B 001acTH 0OpaOOTKM €CTECTBEHHOTO S3bIKA W 3BYKOBBIX JaHHBIX, BKJIHOYAs
pacno3HaBaHUE W CHHTE3 pPEYM — KIIOUEBBIX HAIpaBJICHUH COBPEMEHHOI'O0 HCKYCCTBEHHOIO
uHTe/uiekTa. OCBOEHUE IUCIUILUIMHBI HAMPABICHO Ha IMOJATOTOBKY CHEIHAIMCTOB, CIIOCOOHBIX
pa3pabateiBaTh, 00y4aTh U HHTETPUPOBATH MOJEIIA 00PaOOTKH PEUEBBIX U TEKCTOBBIX CHUTHAJIOB
B TMPUKIATHBIC HMHTEIUICKTYaJIbHBIE CHCTEMBI, YTO HEOOXOAUMO i MPOQECCHOHATBHON
JESTEIIbHOCTH aHAJIMTUKA JaHHBIX, Al-mHkKeHepa, pa3paboTyrKa MAaIIMHHOTO OOydYeHHUsS U
WH)KEHEepa M0 PEYECBBIM TEXHOJIOTHSIM.

1.2 3agauu M CHUILIHHEI

1. O3HAaKOMUTH CTYACHTOB C apXUTEKTYpPOH U MPUHIUIAMH PabOThl COBPEMEHHBIX
cucteM 00paOOTKM eCTECTBEHHOTO s3bIKa M 3BYKOBBIX JAaHHBIX, BKIIOYas MOZIEIH
aBTOMATUYECKOT0 pacno3HaBanus peur (ASR), cuntesa peuu (TTS), u s3p1K0BBIE MOAETH (LLM).

2. N3yunTh METOIBI IPEICTABICHUS, aHAIIN3a U TPEJ0OPaOOTKH 3BYKOBBIX CHTHAJIOB
U TEKCTOBBIX JIAaHHBIX, BKItouas usBieueHue npuszHakoB (MFCC, spectrogram, embeddings) u
HOPMAaJTU3aIHIO TEKCTOB.

3. HayuuTp  ucmonb3oBaTh  COBPEMEHHBIE  HMHCTPYMEHTBI M OMOIMOTEKH
(SpeechRecognition, torchaudio, librosa, Hugging Face Transformers, FastSpeech u np.) mns
peleHus MPUKIATHBIX 3a7a4 PacllO3HABaHUS U TeHEPaIH PEUU.

4. Pa3BuThH HaBBIKM MOCTPOCHUS M MHTETPALNN TAUILIAHHOB 11T 00pabOTKU pEeUeBBIX
U TEKCTOBBIX JAHHBIX — OT cOOpa M MOATOTOBKH JAaHHBIX O OOYYECHHs, OLEHKH KauecTBa U
BHEJPECHUS MOJEIEH.

5. [ToAroTOBUTH CTYAEHTOB K MPOCKTHPOBAHUIO M AaHAIU3y CHCTEM pPEueBOTO
B3aMMOJEHCTBUS  (4aT-00ThI, TOJOCOBBIE ACCUCTEHTBI, CHCTEMbl CyOTUTPUpPOBAHUS U
03BYYHBAHUS).

6. [Tokazats mpodeccnoHaTbHBIE KEHCHI MPUMEHEHUS TEXHOIOTHI PAacIiO3HABAHUS U
CHUHTE3a peYd B WHIYCTPUU (aBTOMATH3AlUsl KOJIJI-IIEHTPOB, JOCTYIMHOCTh KOHTEHTA,
Me/INacepBUCHI, aHAJTMUTHKA 3BOHKOB H JIp.).

1.3 MecTo aAucuMIuInHbI (MOYJ51) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

HucuuruimHa  «TexHonmoruu  oOpaOOTKM  si3bIKa, 3BYKOBBIX JIAaHHBIX, BKJIIOYast
pacno3HaBaHME€ W CHHTE3 peun» oOTHocutcs K «Yactu, Qopmupyemas ydacTHUKAMU
oOpa3oBaTenbHbIX OTHOIIEeHUI» broka 1 «/{uctmnaussl (Moaysn)» y4eGHOro IIaHa.

1.4 IIpogeccnonabHBIC POJIN B CTPYKTYpe 00pa30BaTe/IbHONH NPOrPaMMbl

Ponw 1: NLP Engineer / Speech Al Engineer (Hnoicenep no oopabomre s3vlka u peuegolx OQHHbLX)
Paspabomyka, obyuenue u eneopenue mooeneii 06pabomku ecmecmeeHHO20 A3bIKA U 36YKOBbIX
CUCHATI08.

3aoauu:

1. I[Ipoexmuposanue u peanuzayus cucmem asmoMamu4ecko20 pacno3Ha8anus U CUHme3a
peuu.

2. HUcnonvzosanue oubauomex u ¢petimsopkos (PyTorch, Hugging Face, torchaudio,
Whisper, Tacotron u 0p.) 0111 cO30anusl peuesvix U sA3bIKO8bIX MOOeIell.

3. Onmumu3zayus u HeOpeHue mooeell 8 NPoU3B00CMEeHHble NAUNIAUHDL.
Ponw 2: Data Scientist (Cneyuanucm no aHanu3zy OaHHbIX U MAUUHHOMY 00Y4eHUio)
Ananuz mexcmogwix u ayouoOanHblX, NOCMPOeHUe UHMENTeKMYATIbHbIX MOOeLel U UCCIe008AHUE
3aKOHOMeEPHOCMEll 8 OAHHDIX.

3aoauu:

1. Ilpedobpabomka u aHanu3 36yKO6bIX U MEKCMOBbIX OAHHbIX.



2. Paspabomxa u oyenxa modeneil kiaccuurxayuu, Kiacmepuzayuu, pacno3Hasanus u
eenepayuu peyu.

3. Uumepnpemayus u eusyanuzayusi pe3yibmamos,
PACno3Hasanus u CuHmesd.
Ponv 3: Al Product / Project Manager (Meneoscep npoexkmos 6 obaracmu MU u peuesvix
MexHO102Ull)
VYnpaesnenue npoyeccamu npoexmuposanus u 6HeOpeHuUs: peueHul, UCHOIb3YIOWUX MEeXHOL02UU
00pabomKu peyu u A3viKa.

3aoauu:

1. Ilocmanoska
83AUMOOeCMBUS.

2. Ilnanuposanue u KOOpOUHAYUSL NPOEKMO8, CEA3AHHBIX C PACNOZHABAHUEM U CUHINE30M

OYeHKa mempuKk kKauvecmeda

3a0au u onpeoeneHue mpeOOBAHUU K CUCMEMAM Peuesozo

peuu.
3. Oyenka s¢hgpexmusnocmu UH-pewienuti, OCHOBAHHbIX HA PEUEBbIX MEXHOIO2UAX, U UX
BIUAHUSL HA OU3HEC-NPOYECChl.

Ilepeyenb mIaHMPYeMBIX pe3yJabTATOB OO0y4YeHHsl IO JMCHMILVIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMBbIMH Pe3y/JIbTATAMH OCBOECHHA 00pPa30BaTeJbHOI IPOrPaMMBbl

N3yuenue

JaHHOW y4yeOHOW AMCLUILIMHBI

00y4aroIuXxcsl CAeAYIOIUX KOMIIETEHIUI:

HaIIpaBJICHO

Ha ¢opMuUpOBaHUE Y

(bpOHTUpPHBIE WCCIIEJIOBaHUS B
o0iacti (QyHIaMEHTAIBHBIX U
T€HEepaTUBHBIX MOJIEIEH

si3p1KOBBIe Moaenn (LLM) u
JPYyTHe MOJICIH JJIst
CUMBOJIbHBIX JIAHHBIX

Kon, ypoBens n HNupuxaTopsl YpoBHH ocBOeHHS
(popmyIMpoBKa KOMIETeHINHT HHIMKATOPOB KOMIIETEHIUH
DL-4 11 DL-4.1 Ilpumenser (npoBoxas | Beibupaer u  00OCHOBBIBaeT
CriocobeH mpuMeHsATh U (WiH) | BRIOOD u SKCTIIEPUMEHTHI) | UCTIOJB30BAHUE  COBPEMEHHBIX
pa3pabateiBaTh AITOPUTMBI, | H3BECTHBIC ITOPUTMBI u | Mmozeneir oOpaboTku  Tekcra
METO/TBI " TexHonornu | Onbmmorekn nis obpabotku | (BERT, RoBERTa, GPT u mp.)
00paboTKu €CTECTBEHHOTO | €CTECTBEHHOTO A3bIKa, | IOJ ~ KOHKPETHYIO  3ajady;
SI3BIKA npenoOydeHHbIe riyOOKHe | MPOBOAUT NOOOYUYEHHE U OLICHKY
HellpoceTeBble  MOJENM Ul | KA4ecTBa; aHAJM3UPYET
NPUKIATHBIX  337a4  aHaJW3a | pe3yJabTaTbl C TOYKH 3pPEHUS
TEKCTOB, TpPHU HEOOXOAWMOCTH | apXUTEKTYpHl, Ha0Opa JaHHBIX U
nooOyyass M BaIMAMpys Ha | OPUMEHUMOCTH  MOJAEIM B
coOCTBEHHBIX HA0Opax JaHHBIX | peaJIbHBIX YCIOBHUSIX.
FC-2Bb FC-2.1 Uccnenyet u IIpoBOIUT  DKCIIEPUMEHTHI €
CrniocobeH MPOBOJMTE | pa3zpadarbiBaeT OoJbIINE MOJIEJISIMH, BBIIBUT'A€T TUIIOTE3bI

LLM-1B
CriocobeH mpuMeHsATs U (WIIH)
pa3pabarTeiBaTh T'€HEpaTHUBHBIC

moaenu u bAM

LLM-1.1 3nHaer apXuUTEKTypHI
reHEepaTUBHBIX MOJEIEH

OnuchiBaeT  TPUHIMIBI |
OTIIHYHS APXUTEKTYP
COBPEMCHHBIX TCHCPATUBHBIX
moneneit (Transformer, seq2seq,
Diffusion, GAN, VAE,
Tacotron, Whisper u ap.).
CormocTaBsieT ux
OPUMEHUMOCTh  JUIS  3a]ad
CHHTE3a M PacliO3HABAHUS PeUH,
reHepaunn TCKCTAa,
MYJIbTUMOJABHBIX CICHAPHEB;
000CHOBBIBAET BBIOOp
APXUTEKTYpPhl MOJ KOHKPETHYIO
3a1auy.




2. CTpyKTypa M cofepKaHue AUCHUIITHHbI
2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT
OOm1ast Tpy10EMKOCTb TUCIUILIMHBI cocTaBiseT 4 3a4. ef1. (144 yacoB), ux pacnpenenenue

10 BuaamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_Ie

CemecTpnl
Bun yueoHoii padoTnl Beero (4achl)
YyacoB 7
KonTtakTHas pa6oTa, B TOM 4HCJIe€: 72,3 | 72,3
AyauTopHbIe 3aHATHA (BCEro): 68 68
3aHATHSA JIEKIIMOHHOT'O THIIA 34 34
JlabopatopHble 3aHATHUS 34 34
3aHATHS] CEMHHAPCKOTO TUIA (CEMUHAPHI,
MIPAKTUICCKHEC 3aHSITHSI)
HNHas koHTaKkTHasA padora: 4,3 4,3
Koutpons camoctosrensHoi paboTsl (KCP) 4 4
ITpomexyTtounas arrectauus (MIKP) 0,3 0,3
CamocrosiTeTbHasi padoTa, B TOM YHCJIE: 36 36
KypcoBas pabota
ITpopaboTka yueOHOro (TEOPETUIECKOr0) MaTepuaia 10 10
BrlnonHeHre HHAWBUTyalIbHBIX 3a1aHui (ITOATOTOBKA 16 16
COOOIIEeHHH, Tpe3eHTANNH)
Pedepar
IToaroToBka K TEKyIIEMY KOHTPOJIIO 10 10
Kounrtpoasb: 35,7 | 35,7
[ToaroroBka K 3K3aMeHy
Jac. 144 144
B TOM YHCJIe
OO0mas Tpy10eMKOCTh T e T 72,3 | 72,3
3a4. e 4 4

2.2 CTpyKTYypa AUCHUNINHBI

Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCIUITUHBI.
Paznensl (TeMbl) TMCHUIUIMHBI, U3y4yaeMmble B 1 ceMecTpe

KoaunuecTBo yacoB

Buea
YAUTO
Ne HaumenoBanue pasgesioB (Tem) Bce AyauropHas pHas
padora
ro padot
a
JI 3 | JP | CPC
1 2 3 4 ) 6 7
1 BBenenue B TexHonoruu 00paboTKHU s3bIKA U ] ) ) 4
" | 3BYKOBBIX JaHHBIX
7 OcHoBbI TN POBOIT 00PaOOTKH 3BYKOBBIX 12 4 4 4
CUTHAJIOB
3. [IpenoOpaboTka 1 aHAIN3 PEUEBBIX U TEKCTOBBIX 12 4 4 4
JAHHBIX
ApPXUTEKTYpPbI U IPUHIUIIBI pabOTH MOJETEH 4
4. 12 4 4
pacno3HaBanus peun (ASR)
5 Mognenu cuntesa peun (TTS) u renepanus 12 4 4 4
" | 3BYKOBBIX CUTHAJIOB




KoanuecTBo yacoB
Buea
AyauTopHasi o
Ne HanmeHnoBaHue pa3aesioB (TeM) Bce pHas
padora
ro padoTt
a
J n3 | JP | CPC
1 2 3 4 6 7
6. SI3bIKOBBIEC MOJIENIA U MHTETPALIUsI C PEUEBBIMU 12 4 4 4
CUCTEeMaMHU
7 MeTo/1bl OIIEHKHM KauecTBa pacliO3HaBaHUS U 12 4 4 4
CHHTE3a peuu
3 HNuTterpanust pe4eBbIX TEXHOJIOTUHN B 12 4 4 4
MIPUKJIATHBIE CUCTEMBbI
9. DTudeckue u COLMANILHBIC ACTIEKTbI IPUMEHEHHS | 4 4 4
pEYEBBIX TEXHOJIOTHI
HUTOI'O no pa3gesam THCUUNIMHBI 104 34 34 36
KonTpons camocrositensHoi pabotsl (KCP) 4
ITpomexxyrounas arrectanus (MKP) 0.3
[TonroTroBKa K TEKyLIEMY KOHTPOJIIO 35,7
O01masi Tpy10€MKOCTD 1O JUCHUIIIIHHE 144

Ipumeuanue: JI — nexyuu, 113 — npaxmuyeckue 3anamus/cemunapel, JIP

camocmosamenbHas pa6oma cmydeHma

2.3 Conepxxanue pas3aejioB (TeM) IMCHUANIAHbBI
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA

— nabopamopuvie 3anamus, CPC —

HaumMmeHnoBaHue
pasaesia (TeMbl)

Coaepxxanue pasaesia (TeMbl)

dopma
TeKyLIero
KOHTPOJIsI

2

3

4

BBenenue B TeXHOIOTUU
00paboOTKH SA3BIKA U
3BYKOBBIX JJAHHBIX

[Monsitue 00paboTku ectecTBeHHOTO si3bika (NLP) 1
3BYKOBBIX JIaHHBIX. MICTOpHSI pa3BUTHS peUueBbIX
TexHOJoTui. OCHOBHBIE 33/1a4y: PACIIO3HABAHHUE PEUH
(ASR), cunres peun (TTS), aHamu3 TeKCTOB,
MyJIbTHMOIaNbHbIe Moenn. O030p COBPEMEHHBIX
HanpasieHuit: Speech Al, Multimodal Al, Voice User
Interfaces (VUI). ApXUTEKTYpHI ¥ CTAaHIAPTHI
MPE/ICTABIICHUS ayJMO- U TEKCTOBBIX JIAHHBIX.
CoBpeMeHHbIe OMOIHOTEKH U 3KocucTeMbl: Hugging

Face, torchaudio, Whisper, SpeechBrain, Mozilla TTS.

Pounb peueBbix TexHosnoruil B M u unayctpuu.

Bonpocwi
aKkzamerna 1-5

OcCHOBHI ITUGPOBOH
00pabOTKN 3BYKOBBIX
CHTHAJIOB

dusnyeckue OCHOBBI 3ByKa: 4aCTOTa, aMILTUTY 1A,
TemOp. Jluckperu3anus 1 KBaHTOBaHHE 3BYKOBOI'O
curHaia. CrekTpaibHOe U BpEMEHHOE MPe/ICTaBlICHHE
3ByKa. [Ipeo6pazoBanne dypbe, Men-mIkana,
(unbTpannoHHbIe 6aHKU. VI3BIeUeHNe TPH3HAKOB:
MFCC, Mel-spectrogram, chroma features, zero-
crossing rate. Pabora ¢ nrymom n pesepOeparueii.
Merto/ipl BU3yaJIM3aliy U aHAJIN3a 2y JHOCHTHAJIOB C
HCII0/Ib30BaHreM OnbauoTrek librosa, torchaudio,
matplotlib.

Bonpocul
axzamena 6-20

IIpemobOpadoTka u aHaTN3
PEYEBBIX M TEKCTOBBIX
JIAHHBIX

Oransl mpe00pabOTKH PEYCBBIX JAHHBIX: YAAJICHHE
IIYMOB, HOPMaJIH3alus TPOMKOCTH, pa3MeTKa U
cerMmeHTanus ayano. [IpeqoopaboTka TEKCTOBBIX
JAaHHBIX: TOKCHU3alusg, CTCMMUHT, JICMMAaTHU3al1A,
yaajaeHue cromn-cioB. [IpencraBieHre TEKCTOB B BHIIE
npu3HakoB: bag-of-words, TF-IDF, word2vec,

Bonpocwi
akzamena 21-23




HanmenoBanmue
pasaeiia (TeMbl)

Conep:xanue pasaesia (TeMbl)

®opma
TeKyLIero
KOHTPOJISI

2

3

4

embeddings. Mcronp30BaHne COBPEMEHHBIX MOJIENeH
npeacrasnenus tekcra (BERT, RoBERTa). Ananus
B3aUMOCBSI3el MEX/y ayAno- U TEKCTOBBIMHU
naHHbIMH. DopMHpoBaHUE 00yYarOIIMX BEIOOPOK U
OaslaHCHPOBKA JaHHBIX

ApPXUTEKTYPHI U
TIPUHITAIIE] PaOOTHI
MOJENEN pacliO3HABaHU
peuan (ASR)

0630p knaccuueckux moneneit ASR: HMM, GMM, n-
TrpaMMHBIE S3bIKOBbIE MOsiesid. CoOBpeMEHHBIE
HelpocereBble apxuTekTypsl: RNN, LSTM, GRU,
attention-mexaum3msl. [Ipuaiuner CTC-06y4eHus.
Apxutextypa TpaHchopMepoB B 3a1adax
pacniozHaBanus peun (Wav2Vec2, Whisper). Padora ¢
IpeIBapUTEIEHO 00yYEHHBIMHI MOACIISIMU
pacmio3HaBanus peun. Hactpoiika u qooOydueHme
MoJIeJIel 10l KOHKPETHbIE 3a1a4n. MeTo bl
MOBBIIIIEHHsT TouHOCTH: language model fusion, data
augmentation, fine-tuning.

Bonpocwi
ax3zamena 24-28

Mogenu cuHTe3a pedn
(TTS) u reneparus
3BYKOBBIX CUTHAJIOB

Hcropus ¥ moaxobl K CHHTE3y pedr: (POpMaHTHBIH,
KOHKaTE€HAaTUBHBIN, IapaMEeTPUUECKUM, HEHPOCETEBOM.
Apxurextypsl Tacotron, Tacotron2, FastSpeech,
Glow-TTS, VITS, HiFi-GAN. Ocob6ennoctu
TeHEepaIuy CIIEKTPOrpaMM M IpeoOpa3oBaHus B
ayauocurHal. MeTo sl ynpaBieHHs TapaMeTpaMu
CHHTE3MPOBAaHHON pedn (IMOIINH, TEMII, AKIICHT).
0030p MyJIBTHAZBIYHBIX W MYJIBTHMO/IAIBHBIX CHCTEM
cuHresa. [IpakTideckas padora ¢ oudbmmorexamu TTS,
SpeechT?5, pyttsx3, gTTS.

Bonpocwi
akzamena 29-33

SI3BIKOBBIE MOJIENH U
WHTErpalus ¢ peuyeBbIMU
cUCTEMaMU

Cssi3b NLP u Speech Al. Apxutektypsl 00JbLIIMX
s3BIKOBBIX Mogieneit (LLM) u ux npumeHeHue B
JIMAJIOTOBBIX CHCTeMax. MIHTerpanus pacrio3HaBaHU
peuu ¢ rerepanueit orBeToB (speech-to-text-to-speech
pipeline). [Ipumeps! komIiekcHbIX pettenuii: Whisper
+ GPT, SpeechT5, SeamlessM4T, Gemini. O6paboTtka
KOHTEKCTa M Anaiora. PeXUMBI peaIbHOTO BPEMEHH U
ctpuMuHT peud. Mcnons3oBanne API u ppeiiMBopkoB
JUISL TIOCTPOCHUSI TOJIOCOBBIX aCCHCTEHTOB.

Bonpocwi
akzamena 34-37

MeTo/bI OIIEHKH KadecTBa
pacro3HaBaHUs U CHHTE3a
peun

[ToHsATHE TOYHOCTH U €CTECTBEHHOCTH pedr. MeTpuKu
kadgectBa pacniozHaBaHus: WER (Word Error Rate),
CER (Character Error Rate). MeTpuku cunTe3a pedu:
MOS (Mean Opinion Score), STOI, PESQ.
CyObeKTHBHAs 1 aBTOMaTHYECKasl OIleHKa KayecTBa.
AHanu3 omuO0K pacro3HaBaHUsI: TIOJICTAHOBKH,
MPOIYCKHU, BCTABKH. MeTO/bI IOBBIIICHHS
YCTOMYUBOCTH MOJENEH K IIIyMy U aKLIEHTaM.
WurtepnpeTaist u BaJuaanus pe3yibTaToB
9KCIIEPHMEHTOB.

Bonpocwi
akzamena 38-41

HHurerpauust peueBbIx
TEXHOJIOTHH B
MPUKIIaJHBIE CUCTEMBI

ApPXUTEKTypa MPHUIOKEHUH ¢ Paclio3HaBaHHEM H
cuHTe30M peu. [lalinaiiHel 00paboTKM ayuo u
TekcTa. Peanusanus ronocoBsIx HHTEPQEHCOB U Yat-
60TOB € peUYEeBBIM BBOJIOM U BEIBOJIOM.
ABTOMaTuuecKas reHepanusi cyOTUTPOB 1
03BYy4MBaHHE BHJEO. [IpuMeHeHne peyeBbix
TEXHOJIOTHH B KOJIJI-IIEHTPaX, 00pa30BaTeIbHBIX
cucremax, meauacepBucax. Mcnonb3zoBanue API
(OpenAl, Google Speech, Azure Speech, Yandex
SpeechKit). PazpaboTka MHHHU-TIPOEKTA 11O
uaTerparn ASR u TTS.

Bonpocul
aKzamena 42-46




®opma

HaumeHnoBaHue
Ne Conep:xanue pasaesia (TeMbl) TeKyIIero
pasaeiia (TeMbl)
KOHTPOJIsI
1 2 3 4
DTHYECKUE U COIlMaJIbHBIC DTHYECKHE BOIIPOCHL c6opa 1 UCIOJIb30BaHUA PEUCBBIX Bonpocm
ACTICKThI IPUMCHCHUA JaHHBIX. KOH(IJI/IL[GHHI/I&HLHOCTL U 3a1uTa axzamena 47-48
PEeYEBBIX TEXHOJIOTUI nepcoHaIbHON MH(popMary. [IpobiaeMbl UCKaXeHUs 1
MpCAB3ATOCTH B JaHHBIX. Bnusuue PEUCBBIX
9. TEXHOJIOTHI Ha 00IIeCTBO, 00pa3oBaHuE,

nmocTynHoCcTh. [IpoTuBoeiicTBre qundeiikaM u
MaHUIYJSIUSIM ay AMOKOHTEHTOM. CTaHIapThI
Ka4ecTBa M HOPMAaTHBHBIE ACTIEKTHI IPUMEHEHNUS
Speech Al ITpuranumner otBeTcTBeHHOT0 M.
Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komroxeuym, T —
mecmupogaHue, P3 — peuienue 3a0au.

2.3.3 JlaGopaTtopHble 3aHATHUSA

dopma
TeKyle
HaumenoBaHue J1a00paTOpHBIX padoT ro
KOHTPO
Jsi
1 2 3 4
0O0630p OCHOBHBIX OMOIMOTEK IS pabOTHI €
ayJaHno- ¥ TeKCTOBBIMU AaHHBIMH (librosa,
Beenenne B TEXHOIOTHH torchaudio, nltk, transformers).
1. | 0OpaboTKH sI3bIKa U 3BYKOBBIX 00630p 1 TeCTHPOBaHUE COBPEMEHHBIX JIP
JaHHBIX OTKPBITBIX MOJENEH ISl paclo3HaBaHUs U
cunresa peun (Whisper, SpeechT5,
FastSpeech, Tacotron).
AHanmu3 ¥ BU3yaliu3alius 3ByKOBBIX CHT'HAJIOB!
BpeMEHHasl U YaCTOTHasl 00J1aCTH, IOCTPOCHUE
OcHoBBI IU(PPOBOI 00padOTKH CIIEKTPOTPaMM.
3BYKOBBIX CHTHAJIOB W3BneueHne Npu3HAKOB U3 ayAMOCHTHAJIOB!
Berunciienrie MFCC, chroma features, mel-
spectrogram; MHTEpPIIPETalXs IPU3HAKOB.
[IpenobpaboTka ayqrogaHHBIX: JIP
HIyMOTOJaBIICHHE, HOPMAITU3alisl YPOBHS
IPOMKOCTH, CETMEHTAILIHs PEYEBbIX
(parmenToB. [1peno6paboTKa TEKCTOBBIX
JAHHBIX: TOKCHU3AIUS, JIeMMaTH3aIlusl,
3 IIpenoGpaborka 1 anamms CTEMMUHT, YIAJIEHUE CTOM-CIIOB, IOCTPOCHUE
PCHEBLIX U TEKCTOBBIX TaHHBIX CJIOBapey U 4aCTOTHBIX pacIpeeIICHUI.
[pencraBieHne TEKCTOB C TOMOIIBIO
BektopHbIX Mojenei (TF-IDF, Word2Vec,
BERT embeddings) u Bu3yanu3amus
CEMaHTHYECKOTO MMPOCTPAHCTBA.

HaunmeHoBaHue pasaeiia
(TembI)

JIP

Hcnonp3oBaHne npepoOydeHHBIX MOJETeH JIP
pacno3naBanus peun (SpeechRecognition,
ApPXUTEKTYpBI U IPUHIUIIBI Whisper API) niis npeobpa3oBanus ayano B
4. | paboTsl MOsEJIEH pacoO3HaBaHUs | TEKCT.

peun (ASR) JlooOydeHre MoIeTTu paclio3HaBaHMsI peId Ha
MOJIb30BATEILCKOM HAaOOpe TAaHHBIX M aHAIN3
pE3yIIbTATOB.




®opma
HaumenoBanue pasaesia rexyie
Ne (Tembi) HaumeHnoBanne 1a00paTopHbIX padoT ro
KOHTPO
Jas
1 2 3 4
OrneHka KauecTBa paclo3HaBaHMs PEUU C
ncnoapzoBanneM MeTpuk WER u CER.
CuHTE3 peun C UCTOob30BaHneM HelipoceTeBrIx | TJIP
mozenei Tacotron2, FastSpeech, VITS nmu
5 Mogpenu cuntesa peun (TTS) u oudmmorek TTS.
" | reHepalys 3ByKOBBIX CUTHAJIOB Hactpoiika napamMeTpoB CUHTE3UPOBaHHON
peun: BEIOOp TONI0Ca, CKOPOCTh, YMOIINH,
MHTOHALHUS.
HNurerpauus pacro3HaBaHus pedu ¢ sa3plkoBoid | JIP
mozenbio (Whisper + GPT): moctpoenune
SI3BIKOBEIE MOJIEIN U o o
naituraitia Speech-to-Text-to-Response.
6. | MHTErpauys ¢ pe4eBbIMU
CHCTEMAMIL Peanmauyvm JIByHAIIPaBJIEHHOTO I'0JI0COBOTO
B3auMoelicTeus (Speech-to-Text-to-Speech) ¢
nomowpo LIM u TTS.
MeTobl OIIEeHKH KauecTBa CpaBHUTENBHBIN aHAIU3 KaueCcTBa JIP
- | PACTIO3HABAHMS M CHHTE3a PEUH | PACTIO3HABAHMSA M CHHTE3A PEUH C
’ ncronb3oBanneM o0bekTHBHBIX (WER, MOS) n
CyOBECKTHUBHBIX OIICHOK; BU3YJIM3AITHs OITHOOK.
WHTerpanus pedeBoix PazpaboTka MUHU-TIPUIIOKEHHUS C PEUEBBIM JIP
8. TEXHOJIOTUM B IPUKJIAHbIE BBOJIOM M BBIBOJIOM (T'OJIOCOBOM 4aT-00T,
CHUCTEMBI ABTOMAaTHWYeCKasi 03BYYKa, CyOTUTPHUPOBaHUE).
OTUYECKHE U COLIMATIbHBIC AHanu3 pUCKOB U OTPaHUYECHUN PEUEBBIX JIP
9 aCIIEKThl IPUMEHEHUS PEYEBBIX TEXHOJIOTHIA: PaboTa ¢ HCKAKEHHBIMU
’ TEXHOJIOTUH JIAHHBIMH, IIIyMaMH, aKL[EHTaMU, OLICHKA
KOH()MJICHIINATHbHOCTH B O€30T1aCHOCTH.

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuou pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3adanus, P - manucaumue pegpepama, O - scce, K - xomnoxeuym, T —
mecmupogarue, P3 — peuwenue 3a0au.

2.3.3. IlpumepHas TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)
He npenycMmotpenst

2.4 TlepedyeHb y4eOHO-METOAMYECKOro odecneyeHus VI CAMOCTOATEIbHON PadoThl
o0y4aomuxcs Mo JMCHUIIHHE (MOYJII0)

[TepedeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI

Ne Bun CPC T10 BBINOJIHEHUIO CAaMOCTOSITENbHON paboThI
1 2 3
1 Hpopa60TKaH IOBTOPCHUE MGTOZ[I/ILICCKI/IG YKa3aHug il NOATrOTOBKU K JICKHMOHHBIM U CEMHWHAPCKUM

3aHATHSM, YTBEpXKICHHbIE Ha 3acefaHMu Kadenpsl aHaiM3a JaHHBIX |
HCKYCCTBEHHOTO HWHTEIJIeKTa ()aKyJbTeTa KOMIBIOTEPHBIX TEXHOJIOTHMH |
npukinagaod Mmarematuku PI'BOY BO «Ky6I'Y», mportokon Ne7 or

JIEKIIMOHHOT'O MaTepHaa,
Marepuasa yaeOHou u
Hay4HOH JINTEPaTypBI,

MOATOTOBKA K ceMuHapckuMm |22.03.2023 r
3aHITHIM

2 [ToaroroBka k TeKyiemMy Meronudeckue yka3aHHsS JJIsl TIOJATOTOBKH K JIGKITMOHHBIM M CEMHUHApPCKUM
KOHTPOJTIO 3aHIATHSAM, YTBEPXKICHHBbIE Ha 3acefaHuy KadeaApbl aHamu3a ITaHHBIX |

HUCKYCCTBECHHOTO HWHTECJIICKTA Q)aKym)TeTa KOMIIBIOTEPHBIX TEXHOJIOTHH H
npukiangnot matematuku DPIBOY BO «Ky6I'Yy», mporokonm Ne7 oT
22.03.2023 r




Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0YyYaloOIIUXCs W3
qucila MHBAINMJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 310poBbs (OB3) npengocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapyLIeHUSIMU CTyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist T1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. OOpaszoBaTeJbHbICe TEXHOJIOIMH, NPHMEHsieMble NPH OCBOCHMH JUCHHUILIMHBI
(Mmonmy.Jist)

B cootBerctBumM ¢ TpeboBanusiMu @I'OC B mporpamma JUCHUIUIMHBI IIPESyCMaTpUBacT
UCIOJBb30BaHUE B Y4eOHOM Ipolecce CIEAYIIMX 00pa30BaTElIbHbIE TEXHOJOTUHM: UYTCHHE
JEeKIMA € HCMHOJb30BAHUEM MYJBTUMEAUNHHBIX TEXHOJOTMH; METOA MajbIX IpymI, pa3dop
IIPAaKTHUYECKUX 3a/1a4 U KEHCOB.

ITpu 0OyueHnH UCTIONB3YIOTCS CleyIoIre 00pa3oBaTeIbHbIC TEXHOJIOTUY:

— TexHomoruss KOMMYHUKAaTUBHOI'O OOy4YeHUss — HampaBieHa Ha (OpMHpPOBAaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/EHTOB, KOTOpasl sBJsieTCsl 6a30BOM, HEOOXOAMMOM AJist
aJlaNTalliy K COBPEMEHHBIM yCIIOBUSAM MEXKYJIbTYPHOM KOMMYHHUKALMH.

— TexHonorust pa3HOypoBHEBOro (AudQepeHIUpOBaHHOI0) O0y4YeHHs — NpeAroiaraer
OCYILIECTBJICHUE I103HABATEIbHON JEATEIBHOCTH CTYIEHTOB C YYETOM MX HHAWBHIyaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBaTh CBOMl TBOPYECKUI
noreHuuan. Co3laHue W HCIOJB30BAHUE JUArHOCTHUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOMN
YacTbhIO IaHHOM TEXHOJIOTHH.

— Texnomorus MOIyJIbHOTO O0Oy4YeHHMs] — TMpeAyCMaTpUBAaeT JEJEHUE COJAEpP KAHUS
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJIN ), HHTErpUPOBaHHbIE B 00U KypC.
— HWudopmanmonHo-koMMmyHHKaMoHHble TexHojorun (MKT) - pacmumpstor pamku

00pa30BaTENILHOrO MPOIIECCa, MOBBINAS €r0 NPAaKTUYECKYI HANPaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CaMOCTOSATENIIbHOM padOThl yyallMXCs W TOBBILIEHUIO I103HaBaTEIbHOMN
aktuBHOCTH. B pamkax VKT BoigensatoTcs 2 Buja TEXHOJIOTUH:

— TexHomorus uCHONB30BaHUS KOMIBIOTEPHBIX MPOrpaMM — TMO3BOJSAET 3PPEKTUBHO
JIOTIOJTHUTD MpoIiecc 00yUeHHS A3bIKY Ha BCEX YPOBHSX.
— VIHTEepHEeT-TEXHOIOTMH — TMPENOCTABJISAIOT IHIUPOKUE BO3MOMKHOCTU JUIS  ITOMCKA

uHpOpMaNnH, pa3padOTKA HAYYHBIX IPOEKTOB, BEICHHS HAYUYHBIX UCCIICIOBAHUI.

— TexHomorusi WHAMBHIyaIH3alUd OOYyYEHHUS — TIOMOTAeT pPEaIM30BBIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYHMTHIBas HMHIUBHIyaJbHblE OCOOEHHOCTHM M MOTPeOHOCTH
YYaIIAXCS.

— IIpoekTHass TEXHOJIOTUSI — OpPWUEHTHPOBaHA HA MOJCIMPOBAHHE  COIHMAIHHOTO
B3aMMOJICHCTBUS yualllUXcs C IeNbI0 PELIeHUs 3aJjauyd, KOTopas OIpeAessiercs B paMKax
poeCCHOHATBLHOMN MTOATOTOBKH, BBIICTISIS Ty HIIM UHYIO MTPEIMETHYIO 00JIaCTh.

— TexHomorusi 00y4eHHs B COTPYJAHHYECTBE — PEATM3yeT HJACI0 B3aUMHOTO OOYUYCHHS,
OCYIIECTBIISII KaK WHIWBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a pEIICHHE
yueOHBIX 3a/1a4.



— UrpoBast TexHOJIOTHS — MTO3BOJISIET pa3BUBaTh HABBIKM PACCMOTPEHMS Psiia BO3ZMOXKHBIX
CHoco0O0B pelleHus: MpoOsieM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB U PAaCKpbIBask JTMYHOCTHBIN
NOTEHLHAJ Ka)KI0T0 y4allerocs.

— TexHosorusi pa3BUTUS KPUTHUYECKOI'O MBIIIJIEHUS — CHOCOOCTBYET (POPMUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCHUTHCA K HH(POPMALUHU, YMEHHUIO
0TOMpaTh UH(OPMALMIO I PELICHHS IOCTAaBIEHHON 3ajauu.

— KommiekcHoe ncnosbp3oBaHue B y4eOHOM MPOLIECCE BCEX BIIIEHA3BAHHBIX TEXHOJIOTUH
CTUMYJIMPYIOT JIMYHOCTHYIO, HHTEJUICKTYAJIbHYIO AKTUBHOCTb, PA3BUBAIOT I103HABATEIIbHbIC
IPOILECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1a1aTh
Oy Iyl CIEIIMAINCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTUI BKIIFOYAIOT B CEO0SI:

— paboTa B MaJIbIX Ipymnmnax (KOMaH/e) - COBMECTHasI A€ATEIbHOCTh CTYI€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIM/IEpa, HAIIPaBJICHHAS HA pEeIlIeHHE O0IIeH 3a1auu My TEM TBOPUYECKOTO CIIOKECHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl 4YICHOB KOMAaHIbl C JICJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHS - HHINBUIYaJTbHAs M KOJUIEKTHBHAS JIETEILHOCTD 0 0TOOPY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa o ONPEIEIIEHHON TeMe, B pe3ysbTare KOTOpOu
COCTABJISIETCS IIPOEKT;

— aHaJu3 KOHKPETHBIX CUTYyallMil - aHaJu3 pealibHbIX NMPOOJIEMHBIX CUTyaluid, UMEBILUX
MECTO B COOTBETCTBYIOIIEH 00sacTH Npo(eccHOHANbHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
Jy4YIIUX PEIEHUN;

— pa3BUTHE KPUTUYECKOIO MBILUIEHUS — 00pa3oBaTeIbHast 1A TEIbHOCTh, HAIIPaBJIEHHAs Ha
pPa3BUTHE Y CTYAECHTOB pa3yMHOIr0, pe(pJIeKCHBHOIO MBIIIJIEHUS, CIOCOOHOIO BBIIBUHYTh HOBBIE
UJECHU U YBUIETH HOBBIE BO3MOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMi MIMPOKO MCIOJB3yeTCs Kak
npenojaBaTesieM, Tak U CTYJAEHTaMHM BO BpeMs JIEKIUil, Ja00paTOpHBIX 3aHATUN M aHalIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW padoThl. DTO OOYCIOBJICHO TEM, YTO IMPHU HCCICIOBAaHUU U
pELIeHNHN KaX /10l KOHKPETHOMN 3a1a4u UMEEeTCs, KaK MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa30opa 1 OIIEHKH L(eJ10i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIU4eCTBO
Hcnoab3yemble HHTEPAKTUBHBbIE 00pa30BaTe/bHbIE
Cemectp | Bug 3anarus HHTEPAKTHUBHBIX
TeXHOJIOTHH
4acoB
[IpakTnueckue 3aHATUA B pexumax
1 JIP B3aUMOJICVICTBUS «IPENOJaBaTelb — CTYACHT» M 12
«CTYIEHT — CTYHACHT»
Hroro 12

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvuas paboma cmyoenma

Tembl, 3a1aHuss U BOIMPOCH JUISI CAMOCTOSITENIHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBbIKM TIOMCKa WH(OpMAalM{, YMEHHUS CaMOCTOSITENIbHO PacHIMpATh U YIIIyONsATh 3HAHUS,
MIOJTyYEHHBIE B XO/I€ JIEKIIMOHHBIX M IPAKTUYECKUX 3aHATHH.

[Tonxon pazbopa KOHKPETHBIX CUTYALIUN ITUPOKO UCIIOJIb3YETCS KaK MpernoaaBaTesieM, Tak
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONU PaOOTHI.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbsI IIPELYCMOTPEHA OpraHU3alusd
KOHCYJIbTAIMi C NCIOJIb30BaHUEM 3JIEKTPOHHOMN MOYTHI.

JUia U1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlyig U1 ¢ HapyIIeHUsIMU CiyXa:

— B Ie4aTHoi (opme,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JJist U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist Wil ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpTaHHU3aIlus
KOHCYJITAIIMH ¢ MCIOJIb30BaHUEM JIEKTPOHHOU TOYTEHI.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

4. OHeHO‘IHbIe H METOAUYIECCKUE MaTECpHAJIbI
4.1 OueHouyHble cpeacTBAa ISl TeKYIIero KOHTPOJA  YCHeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

OneHouHble CpeAcTBa IpeJHA3HAYEHBbl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTeIbHBIX
JOCTIDKEHUI 00yuaromuxcs, OCBOMBIIMX Iporpammy YydeOHOW juciuiinHbl «lIpommnT
WH)XUHUPUHT B IPOPECCHOHATBHON EATETHHOCTI.

OneHouyHbIE CpPeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHUS TeKylero
KOHTPOJIsl B (hopMe TECTOBBIX 3a/laHUI, KEHCOB M NMPOMEKYTOYHON aTrTecTanuu B (dopme
BOIIPOCOB U 33JIaHUH K 3a4eTy.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0pOBBSI BHIOUPAIOTCS C YYETOM UX WHAMBHUIYATBHBIX TICUXO()HU3UYECKIX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEIOCTABIISAETCS JONOJHUTEIBHOE BPEMS Ul [TIOATOTOBKY OTBETA HA 3a4eTe;

— [IpU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00yUeHHs] HHBAINIOB U JIULL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IPEAyCMATPUBAETCSI UCIIONB30BAHUE TEXHHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JIJIsl 00YHAIOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 310POBBS
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO JTAIOB.

ITponienypa oneHMBaHUs Pe3yJIbTATOB OOYYEHMsS MHBAIUIOB U JIUI] C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSI 10 JUCHMILIMHE (MOAYJIO) MpEeAycMaTpUBAET MPEIOCTaBIEHUE
uHpopmanuu B (opMmax, AJANTUPOBAHHBIX K OrPAaHMYCHHMSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B Mle4yaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIig U1 ¢ HapyLIeHUsIMU CiyXa:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUnist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKYIIeil U MPOMeKYyTOYHOM aTTecTAlluU

Ne Kon HanmenoBanue

n/_ KonTtponmpyemsbie pa3ienst (TEMbI) KOHTPOJIMPYEMO OLICHOYHOI'O CPEJICTBA

I JUCLATUIAHBI 1 KOMIIETEHLIUU Texkymuit IIpomexxyTouHas
(nm ee 9acTH) KOHTPOJIb aTTecTalus
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IMoka3aTenu, KpUTEPHUH U HIKAJIA OLleHKH c()OPMHPOBAHHBIX KOMIIEeTEHIHIi

CooTBeTcTBHE NOPOrOBOMY VPOBHIO OCBOEHHMS  KOMIIETEHIUHI
pe3ynbTrataM o0ydeHHUsl U KPUTEPUSAM UX OLICHUBAHUSI (OLICHKA: 3a4TEHO):
DL-11I Cnocoben npumenams u (uiu) pazpadbamvieams ai2opummol, Memoowvl u
mexHo102uU 00pPadoOmMKU ecmecmeennozo A3bIKA.
3HaeT OCHOBHBIE 3TaIlbl 00Pa0OTKH TEKCTOBBIX M 3BYKOBBIX CUTHAJIOB
(mpenobpaboTka, 3BJIEUEHHUE IPU3HAKOB, BEKTOPU3ALIMSL, KJIacCUPUKALINSA).
[TpumeHnsieT u3BecTHBIE anTOpuTMbI U OnbnoTexku (Hampumep, NLTK, spaCy,
Transformers, Librosa, SpeechBrain, torchaudio) a5 aHann3a TEKCTOB U peyu.
Hcnonb3yet npenodydeHHble MOAETH [T 3a]1au pacno3HaBaHus peun (ASR),
cunte3a peur (TTS) u ananuza tekcroB (sentiment, NER, summarization).
[TpoBOIUT HACTPOWKY M BaJIMIALIMIO MOJEJIeH Ha COOCTBEHHBIX HAOOpax JaHHBIX,
onienuBaet Metpuku kauectsa (WER, BLEU, F1, MOS u np.).
AHanu3upyeT pe3yabTaThl SKCIIEPUMEHTOB, BHIOMPAET ONTUMANIbHBIE TIOJXO/IbI U
aApXUTEKTYPHI 151 KOHKPETHOM 3a/1a4H.

IUTAHUPYEMbBIM

FC-2F  Cnocoben nposooums (hponmupHbsle uccied08anus 6 ooracmu

dynoamenmanvnvlx u cenepamusHbIx mooeJieil

[ToHrMaeT MPHHITAITEI PA0OTHI U APXUTEKTYPhl COBPEMEHHBIX TeHEPATUBHBIX U
camoobyuarormxcst moneneit (GPT, BERT, TS5, Whisper, VALL-E u np.).
[TpoBoAMT MCCIIEIOBATEIBCKHIE SKCIIEPUMEHTHI C MOJICIISIMU JIJTSL PACIIO3HABAHUS,
CUHTE3a U TeHEPAIUY PEUEBBIX U TEKCTOBBIX JaHHBIX.

Ananuzupyet nyonukanuu u TpeH sl (self-supervised learning, diffusion models
s TTS, multimodal LLM).



CpaBHUBaET pe3ysbTaThl SKCIIEPUMEHTOB C CYIIECTBYIOIIMMH PEIICHUSMU,
OIICHUBAET HOBU3HY U MEPCHEKTUBHOCTD MOIXO/I0B.

LIM-1  Cnocoben npumenams u (unu) paspadbamosieams cenepamusnsie mooenu u bAM

3naet apxutekTypsl LLM u mynstuMonansabix moaeneit (GPT-4, Gemini,
Whisper, AudioPalLM, VALL-E u np.).

[ToHnMaeT NPUHIUIBI MYJIBTUMOJIAIBHOCTH — O00BEAMHEHUE TEKCTOBBIX U
3BYKOBBIX JJAHHBIX.

[Tpumensier LLM a5 ananusa, npeoOpa3oBaHus U TEHEPALUU TEKCTOB U PEUH
(Hanpumep, auanorossie cucteMsl, audiobook TTS).

Hacrpausaer naiimuiaiinsl B3aumonercteus LLM ¢ Monensmu pacro3HaBaHus U
CHUHTE3a PEUH.

AHanu3upyeT OrpaHuYeHMs], STUUECKHUE U IIPABOBBIE ACIIEKTHI UCII0Ib30BaHU
TCHEPATUBHBIX TEXHOJIOTHH.

TunoBble KOHTPOJIbHBbIE 32 IaHNUS WU HHbIE MATEPUAJIbI, HEO0X0AUMBbIe [IJISl OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XaPAKTEPHU3YIIIUX 3TANbI
(opMupoBaHUA KOMIETEHIHH B MpoLiecce 0OCBOeHUs 00pa30BaTeIbHOM MPOrpaMMBbl

Ilpakmuueckue Keiicol no memamuxe 1a60pamopHsIX padom
JIaGoparopnas padota Nel. BBenenue B 00pabOTKy sI3bIKa M peUr

Keiic: «I'0510COBOM MOMOITHUK JUISl CTYEHTa»

3amaua: O3HAKOMUTBCS C OCHOBAMU 00pabOTKHM €CTECTBEHHOTO S3bIKAa M ay/IMOCUTHAJIOB,
Hay4uThCs padoTath ¢ Oubmmorexkamu NLTK, spaCy, SpeechRecognition.

UTo HY>KHO CJeNaTh:

3arpy3uTh U MpOAHAIU3UPOBATH ayauodaiisl ¢ peubto (SpeechRecognition);

BrInomHUTh pacro3HaBaHUE peUH U MOTYyUUTh TEKCT;

[TpoBecTu 6a30By10 MPea0OPabOTKY TEKCTa (TOKEHU3AIMS, IeMMaTH3AIIHs);

CpaBHUTH TOYHOCTH PACIIO3HABAHUS IIPU PA3HBIX HACTPOMKAX.

HNuctpymenTtsi: Python, SpeechRecognition, spaCy, NLTK, Jupyter Notebook

JlabopaTtopHas padota Ne2. AHanM3 ¥ BU3yaIn3alus peYeBbIX JaHHBIX

Keiic: «Onpenenenre aMOLMOHAIILHOTO OKpaca rojioca

3anava: IIpoBecTn CHEKTpanbHBIA aHAIW3 PEYM U BBIACINUTH NPU3HAKH, CBS3aHHBIE C
VHTOHAIIMEN, TOHOM U SHEPIUEeH CUTHAIA.

YTO HYKHO CIeNaTh:

3arpy3uTh HECKOJIBKO ayJU03aUCeN;

ITocTpouTh CHIEKTPOrpaMMBbl, OIIPEIEIUTH YaCTOTHBIE AUANIA30HbI;

Boigenuts xapakrepuctuk (pitch, energy, tempo);

CpaBHUTB NOKa3aTENN AJIS Pa3HBIX SMOLIMOHAIBHBIX COCTOSHUM.

HNuctpymenTsi: Librosa, matplotlib, pandas, Jupyter Notebook

JlabopaTtopHas padota Ne3. ApXUTEKTypbl MOJICNICH pacliO3HABAHUS U CHHTE3a PEUH
Keiic: «CpaBuenne Whisper, Wav2Vec2 u Silero»

3amava: M3yuuTh apXuTeKTypbl coBpeMeHHbIX Mojeneii ASR (Automatic Speech
Recognition) 1 mpoBecTH UX CPaBHUTENbHBIN aHATIU3.



UTo HYXHO clieNaTh:

[ToaroToBUTH HEOONBINION JAaTACET ayAHO3aINCEH;

[TpoBecTu pacmno3HaBanue ¢ momoibio Moaeneir Whisper, Wav2Vec2, Silero;
Cpasuuthb pesynbrarsl o TouHoctd (WER, CER) u ckopoct 06paboTKH.
HNuctpymentsr: Hugging Face, OpenAl Whisper, TorchAudio, Jupyter Notebook

JlaGopaTtopHas padota Ne4. TekcToBas mpenoOpa