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Pabouas ITpOoIrpaMMa JHCIHIUIIHBI pﬂBpﬂﬁﬂTﬁHﬂ B COOTBCTCTBHIH C:

—IIprnkazom MHHHCTEPCTBA HAVKH H BEICIIEro oOpaszoBaHMSA Poccurickon @Deaepaiin Ne

1006 ot 13.08.2020r. «O0 yTBRepXAcHHH (ellepalbHOIO TOCYJapCcTBEHHOIO 00pa30BaTEIIbHOIO
CTaHJapTa BBICIIErO O0pa30BaHHMS — CIEHHATIHTET IO crelaabHOCTH 30.05.03 MegumuHckast

KHOepHEeTHKA»;

—IIpukasom MuHTpyna Poccrm ot 04 aerycra 2017 Ne6l0H «OO0 yrBEpKICHHH
ITpo(eCCHOHAIILHOI O cTaHAapTa «Bpau-KnOepHEeTHKY,

—y4eOHBIM IIIaHOM IT0 cIielaTbHOCTH 30.05.03 MequnuHackas KHOEPHET HKA;

—JIOKaJIBHBIMI HOPMATHBHBIMH dKTdMIH L[EHTPEI, AJmMazoBa.

CocraButeu pado4yeil NporpaMMbl

Yuyenas
Ne dOaMHIINA, HM4,
CTeleHb, 3aHnMaemMas J0JIZKHOCTb MecTto padoThI
/11 OTYECTBO
3BAHHE
1. Koporeepa Onecs K.T.H., JOLIEHT | 3aBeIYIOLHH KadeIpoi OI'bY «HMHAIL]
BragumMupoBHa MaTeMaTHKH, Onodu3uky 1 | M. B.A. AnmazoBay
HH(OPMAITHOHHBIX Munszapasa Poccuu
TEXHOJIOTHI
2. | baxrnHa AHHa - AccHcTeHT Kadeapbl OI'bY «HMHI]
BaammoBHa MaTeMaTHKH, OHO(H3HKH H | HM. B.A. AnmazoBay
HH(OPMAITHOHHBIX Munszapasa Poccuu
TEXHOJIOTHI

PaGouas rmporpamMma paccMoTpeHa H ojo0peHa Ha 3acelaHHH Kadeapbl MAaTeEMaTHKH, OHO(DH3HKH
HH()OPMAaITHOHHBIX TEXHOJIOTHIT
«11» HOsOpsa 20251, riporokon Ne 3 3aBe YoM Kadeapoi / O.B. Kopoteepa/

JIMCT COI'VIACOBAHHUA

COI'JTACOBAHO
JlexaH nedyeGHOro (paKynbTeTa ['.A. Kyxapunk
3aBe VIO IIEHTPOM Pa3sBHTHI 00pa3oBaTEIbHON Ccpeapl MHCTHTYTa
MEMIIHHCKOr 0 00pa30BaHH H.H. IleTrposa
3aBe VIO Y4eOHO-METOAHYECKHM OT/IETIOM I[EHTPA Pa3BHTHI
o0pazoraTenbHOH cpebl MHCTHTYTa MEIHITHHCKOro 00pa3oBaHH I M.A. OBeukHHa
3apeayron OHOMHOTEKON MHCTHTYTA MEIHITHHCKOrO 00pa3oBaHmsI E.A. Heuaera

PaGouas mporpamMma paccMoTpeHa M oxoOpeHa Ha 3acelfaHHH Y4eOHO-METOMMYECKOrO COBETA
HMHucTtHTyTa MeguIHCKOro odpasoBaHusa OI'EY « HMHUIL] mm. B.A. AnmmazoBa»y MuH3sapasa PoccHu
«20» ssaBapa 2026 r., mporokon Ne 01/2026.



Coxpaimenus

[{leHTp AmmazoBa — QellepalbHOe TOCYJapcTBeHHOE OFOKeTHOe yupekacHHe «HaloHamsHBIH
MEQUIIMHCKIIT  HCCIIEMOBATENILCKHH  IIeHTp HMMeHH B.A. Amvmasopay»  MHHHCTEpPCTBa
3paBoOXpaHeHH s PoccHiickon Depepalinm

[II] — rmpakTHYecKas IIoAroTOBKa

Komier eHmumn:

YK — yHHBepcanbHasI KOMIIETEHIH S

OIIK - obmenpodeccHoHanbHAS KOMITETeHI[HS
[TIK — rpodeccrnoHanmbHasa KOMITETEHIHS

MK — HHAHKATOP JOCTIDKEHHS KOMITETEHI[HH

OneHouHbIe MATEPHAIDI:

KB — KOHTPOILHEIE BOIIPOCHI

T3 — TeCTOBEIE 3aJaHH

K3 — KOHTPOJIbHEIE 3alaHHs]

[IH — rpakTHYeCcKHe HaBBIKH

C3 — CHTYaI[HOHHEIE 3aJaul

Wb — ucropus 6omesHn

J1 — TEMBI JIJIS TTOATOTOBKH YCTHOT'O JTOKIIaJa C ITpe3eHTal[HeH
P — TemBI 11 MOATOTORKH pedepaTa



IloscHHTE/IbLHAA 3alIHCKA K pﬂﬁﬂ‘lﬂﬁ InmporpamMmMe 1THCIHILTHHDbBI

PaGouass rmporpammMa 10 aucHHIIIMHE «Metoabl mu@poBoii  0o0padoTKH  peveBbIX
CHIHAJIOB» HallpaRlIeHa Ha (pOPMHpPOBaHHE Yy OOYYaIOIMUXCS KOMIIETEHI[HII B OOIIaCTH aHaJIH3a,
Oo0pabOTKH M HHIEPIPETAIMI PedyeBhIX CHTHAIOB KaK BakKHOro OHOMETPHYECKOrO H
THAarHOCTHYECKOIO0 HCTOYHHKAa HH(pOPMAIlHH B MeAuiupHe. [IporpaMma oOpHEHTHpOBaHa Ha
ITOATOTOBKY CIIEI[HAIIHCTOB, CIIOCOOHBIX pa3padaThIBaTh M BHEAPSTH HHTEIUIEKTYAJIBHBEIE CHCTEMBI
JUIT HEHHBA3HBHOH JHArHOCTHKH (KOTHHTHBHBIX PAacCTPOMCTB, ITATOJIOIHH I'OJIOCOBOIO allllapara,
PECIIMPAaTOPHEIX 3a0O0leBaHMil), peYyeBOH OHOMETPHH M CO3JaHHS YeIIOBEKO-MAaIllHHHBIX

HHTep(eHCOB B 3/[PaBOOXPAaHEHHH.



1. HEJIb H 3AJTAYN U3YYUHEHUA JINCIHAITJINHDBI

Il es1b H3y4YeHHA QUCIHILIAHBI: ¢() OPMHPOBATH Y 00YYAIOIHXCSA CHCTEMHBIE TeOPeTHYECKHE
3HAHHS H [IPAaKTHYECKHEe HABBIKH B 00JJACTH COBPEMEHHBIX METOJOB IIH(PPOBOH 00pPaOdOTKH,
aHaJII3a, PacliO3HABaHN I H CHHTE3a PEYEBBIX CHIHAJIOB JJIS PEIleHH I ITPHKIIAIHEIX 3aa4 B
MeJUITHHE U 3 PaBOOXPaHeHHH.

3agaun H3y4YeHN A T CIHILIHHbI:

1. H3yuurs PH3HOIOTHYECKHE OCHOBBI Peue00pa30BaHHI H COOTBETCTBYIOIHE I[H()POBBIE
MOJIEITH PeYeBOr0 CHI HaA.

2. OCBOHTH OCHOBHBIE METO/IBI ITapaMeTPH3AL[HH H aHAJIHN3a PeYeBbIX CHTHAJIOB BO BpeMeHHOI
YACTOTHOH M KBA3HYaCTOTHOM OOIIaCTSIX.

3. CdopmrpoBaTh YMeHHS IIPHMEHITh METObI pacTIO3HABAHHSI PEUH H TOBOPSINETO I 3a4a
MeJHITHHCKOH JHATHOCTHKH, MOHHTOPHHTA H OHOMETPHH.

4. Pas3BHUTH IpaKTHYeCKHEe HaBBIKH ITporpaMMHpoBaHHa (Ha Python/Matlab) gins o6paGorkn
PEeUYEBBIX CHTHAJIOB, BKIIKOYas HCIIOJIb30BAaHHE MeTOL0B MAIIHHHOIO H ITTyOOKOI0 00YUEHHS.

5. Hayunth nmpoeKTHpOBaTh apXHTEKTYPY H OLIEHHBATh 3QP(PEeKTHBHOCTh CHCTEM 00paOOTKH
PEUYEBBIX CHTHAIOB A1 KOHKPETHBIX MeJHIIMHCKIX 3a1a4.

¥

Illnanapyemblie pe3yabTarbl 00yUeHHA [0 JUCIHILINHE:

B pesynemame uzyuenus npozpammul OUCHUNILHBL V 00VUaOUe20cs QopmMUpYVIOmcs cledyioujile
KOMNneneHyLiL.

VK-1.1 Ilpoeooum kpumuyeckuii ananus HpobaeMHoll cumyayiil i opmyapyent oljeHouHble

CYHCOCHUA |
VK-1.2 Ilpumensem cucmemubvlili NOOX00 nNpil WIAHUPOBAHINL 1l peuleHull 3a0ay 8

npogeccionanbHotl 0baacmil,
OIIK-1.3 [ IprmveHseT COBPEMEHHEIE HH(pOopMaIH OHHEIE TEXHOJIOTHH, BKIIFOYas

HHTEIJIEKT YallbHbIe METOEI I aHaIM3a MEIHIMHCKHX JaHHBIX,
OIIK-4.1 Hmeem npedcmaeienile 06 OCHOGHBIX UCIMOYHUKAX 1 Memooax HNOAVUeHUs

npogeccuoHanvHolli  uH@oOpMayull, — HANPAGIeHUAX  HAVYHBIX  UCCle0o6anuii 6  cgepe
npoghecclio anb oLl OesimenbH OCINLL

IIK-6.3 Paspabamuvieaem ciicmemsbl 0Opabomkil Meou Ut CKUX CULHAN0E 1 U300paicenil.

IIK-8.2 Henonvzyem cogpemerHble HOOX00bl NPl paspabomke uHmennexmyanbHovlX clucimem ons
MeOuULUH bl 1L 30PABOOXPAH eHILA.

[IK-11.2 OO6pabareiBaeT 5KCIIEpHMEHTAIBHEIE JAHHBIE H aHAIH3HPYET PE3YIbTAaThl MEIHKO-
OMOJIOTHYECKHX  HCCIEMOBAaHMH  C  HCIIOJIb30BAaHHMEM  CIIEL[HAIIM3HPOBAHHBIX  SI3BIKOB
ITPOrPaMMHPOBAHHS, CTaTHCTHYECKHX ITaKETOB.

2. MECTO JJUCHUIIJIMHBI B CTPYKTYPE OGPA30BATEJILHOH I1POI'PAMMBI

JTucrpmmmHa BXoAuT B birok 1. « J{HCIMITIHHBL (MOIYIIH)» Y4eOHOI0 IUIaHa IT0 CITeI[HAaTbHOCTH
30.05.03 MemumuHCKasi KHOePHETHKA, B €T0 YacTh (POPMHPYEMYIO Y4aCTHHKAMH
00pa3oBaTelIbHBIX OTHOIIIEHH.

JIMCIMIIIMHA H3Y4aeTCs Ha OCHOBE paHee OCBOEHHBIX JH CIIHIUIHH/TIPAKTHK Y4eOHOI O ITJIaHa:
—  «MH(popMaliHOHHEIE TEXHOIOIHI»
—  «HeHpoHHEBIE CETHY

—  «ManmnuHoe 00yUeHHE
JlucimnmHa oOeclieynBaeT H3yUeHHe ITOCIIEYIOMMX JHCIHILIHH/TIPaKTHK yueOHOr0 ITJIaHa:

— {{HH}HIHG ~-HCCIICA0BATCIIbCKAA pﬂﬁﬂT a»

— « I/IH(prMEH_[IIGHI{BIE CHCTEeMEI ¢ HCItonb30BaHHeM MM H aHaTHTHEKH OOJIBIITHX
JAHHBIX IS BP aueH



2. TPEBOBAHHA K PE3YJIbTATAM OCBOEHHA JNCIIAITJINMHDBI

B pe3ynsTare 0CBOEHHS IPOrPaMMBI AU CIUIUIHHEL Y 00 YYArOIIEr ocs (POPMHPYIOTCS CIE YEOIIHE
KOMITETEHI[HH, YCTAaHOBJIEHHEIE IPOrPaMMOH CIIEIIHATIHTETA:

BEIPa0aTHIBATh
CTPATErHIO JIEHCTBHH.

OICHOYHBIC CYRKICHILA.

(Hamp., JHarHOCTHKA I10
roJIocy), (popMyIHpOBaTh
TpeOOBaHHI K CHCTEME,
KPHTHYECKH OLICHHBATh

IIPHMEHHMOCTD Pa3IHYHBIX
MeTomoB [JOPC.

OneHovHbIe
IL.1TaHupyemble
. MAaTepHABbI,
Koa n HanmeHoBaHne | Ko 1 HanMeHOBaHHE pe3yJabTaTbl 00y4eHH A
npoBepAIoIHe
KOoMIIeTEeHIINHI NJK (mokasar e 115
OlICHUBAHHA) pESyJILTATLE
o0yueHHN A
3HaeT: MeTOLOIOTHIO
VK-1 CriocobeH IMOCTaHOBKH 3agaun [[OPC B
OCYIT[ECTRIISITH MEIHIIHE, KPHTEPHH
. OILIeHKH KauyecTBa peueBBIX
KPHTHYECKHI aHAJIH3 1 P
CHCTEeM, OIrpaHHYeHHS
ITPOOIIEMHBIX YK-1.1 [Ipoeoaur METG,I[E;B tP JI71s1 TEKVILETO
T HTHYEeCKII aHalIH3 ' KoHTpong KB, C3.
CHIyallHH Ha OCHOBC Kpﬂ S TN Oft CHTVATIF 31 YMeer: aHATH3HPOBATh s P ’
CHCTEMHOI O ITOJX0A4, 11p yall MeIHITHHCKVIO 3aJauy =
hopMyIHpYyeT IIPOMEKYTOUYHOH

aTTecTalpii: 13.




YK-1.2 [IpmmeHser
CHCTEMHBIH ITOIXO ITPH
IUIAHHPOBAHHH U
PELIEHNH 3a7a4 B
IpodecCHOHAILHOM
O0IacTH.

3Haer: >TalmI
IIPOEKTHPOBAHHS CHCTEM
00pabOTKH CHTHAIOB (cOOop
JTAHHBIX, ITpegodpaboTka,
H3BJIeYeHIE TIPH3HAKOB,
KITacCH(PHKAITH L,
BaITHJIAI[H).

¥YmMmeert: paspabaTrBaTh ITIaH
pemmeHus 3agaun [JOPC,
HHTETpHPYHA 3HaHH I 13 [[OC,
MAIITHHHOT'O OOYUYEHUS U
IIPeIMETHON 00IacTH

Me THUITHHEI.

JI71g TEKYIIErO
KoHTponsa. KB, C3.

Jst
IIPOMEKYTOUHOH
arTecTalmi: T3.

OIIK-1 CriocoGeH
HCIIOIIb30BATh H
IIPHMEHSTh
(pyHIaMeHTaJIbHBIE H
ITPHKIaHEIE
MeTHIIHH CKHE,
eCTeCTBEHHOHAYYHEIE
SHAHHS IS
ITOCTAaHOBKH H
pelleHNH CTaHAapPTHBIX
H HHHOBAIIHOHHBIX
3aj1ad
npodeccHoHaIbHOR
IEeSTEIbHOCTH.

OIIK-1.3 [IpnmeHseT
COBpPEMEHHEIE
HH(]pOpMaIHOHHEBIE
TEeXHOIIOTHH, BKTFOYAs
HHTeJUIeKTyallbHbIE
MeTOJIbI JUIS aHaIIH3a
MeTHITHHCKHX JTaHHBIX.

3HaeT: COBpEMEHHBIE
6ubmoreku auda [JOPC
(Librosa, TorchAudio),
MeTOJbI IITYOOKOTO
o0yueHH IS aHaIIH3a pedyH
(CNN, RNN, tpaHc]opMepsI
JUIS ayIHO).

¥YMeer: IIPHMEHSAITH
IIPOrPaMMHEIe HHCTPYMEHTBI
1 HHTeJIJIEKT yaJIbHEIE
MeTOJbI JUISI aHaIIH3a
peUYeBBIX CHTHAJIOB B
JTHATHOCTHYECKHX IIENISX.

JI71 TEKYIIETO
KOoHTpOoIs. KB, C3.

Js
IIPOMEKYTOUYHOH
arTecTraimi: T3.

OIIK-4 Criocoben
OIPENEISTh CTPATErHIO
H IIpOoOIIEMAaTHKY
HCCIIEJOBAHHI,
BEIOHpPATh
OITHMAaJIbHEBIE
CITOCOOBI HX PEIIEHHS,

~ aKTYyalIbHBIE HAITPaBJICHIL JIT1 TEKYILETO
IIPOBOAHTEL CHCTEMHBIN | METOAX ITOIYUEHIS - _
- HcclIeloBaHHH (quarHocTuka | koHTporns KB, C3.

aHaIIH3 OOBEKTOB IpodecCHOHAILHOM -

I10 TOJIOCY, SMOLIMOHAIBHBIN | {14
HCCIIeJOBaHHA, HH(OpMAaIH, -

aHAJIH?3). IIPOMEKYTOUHOH
OTBeYaTh 3a HaITPaBIEHHSIX HaYUYHBIX _

. ¥YMeer: OCYIIECTBIATE arTecrarmi 13.
IPABHIIbHOCTH M HCCIIEIOBaHHI B chepe
- TIOHCK M OTOOP aKTyaJIbHBIX

00OOCHOBAaHHOCTH IpodecCHOHAILHOM .

HAYYHBIX ITYOIHKAIHH 110
BBEIBOJIOB, BHEAPEHHE NesITeJIbHOCTH. - .

3aJIJaHHOH MeIHI[HHCKOH
TIOTYYEeHHBIX -

Ipo0eMe, CBSI3aHHOM C
PE3VYIILTATOB B

PEYBIO.
IPaKTHYECKOE
3/IPaBOOXPaHEHIE.

OIIK-4.1 Uneet
IpeJicTaBIeHHe 00
OCHOBHBIX HCTOUHHKAX U

3HaerT: OCHOBHBIE Hay4HEIE
KYPHaJIbl H KOH(EePeHIHH I10
[HOPC u MeIQHITHHCKOH
nHpopMmartuke (IEEE
TASLP, Interspeech, JMIR),




IIK-6 CriocobeH
TOAAEPKHBATh
esITelIbHOCTh

Me JHITHHCKIX
CITEL[HAIHI CTOB,
TIPHHSTHE
KIIMHIYECKHX H
VIIpaBIIeHYECKHX
pellleHHi Ha OCHOBE
HCITOJIH30BAaHH I
HH( OpMAITHOHHBIX
TEXHOIIOTHI.

IIK-6.3 PaspalbarriBaer
CHCTEMBI 00PabOTKH
MEIHUITHHCKIX CHTHAIIOB
H H300paKeHIIII.

3HaeT: apXUTEKTYpPY
THITOBBIX CHCTEM 00pabOTKH
PEUYEBBIX CHIHAIIOB, METO/IBI
(HIbTpaIy, 0OOHApPYKEeHH
H KJIaCCH(PHKAIHH peYeBhIX
COOBITHI.

¥YMeer: IIPOEKTHPOBATh H
IIPOrPaMMHO PealH30BbIBATh
TIOJIHEI KOHBEHED
00pabOoTKH PeueBOro
CHIHaJIa IS KOHKPETHOM
MeJHITMHCKOH 3aladH.

JIT1s1 TEKVILETO
KOHTpOnsS KB, C3.
Js
IIPOMEKYTOUYHOH
aTTecTarmu: T3.

IIK-8 CriocobeH
paspabaTeIBaTh
CHCTEMBI

HH( OpMAITHOHH OH
IO IEPKKH

VIIPABIIEHH I 3HAHHSIMHA
B MeJHI[HHE, OHOIOTHH

H 3JPdBOOXPAHCHITH.

IIK-8.2 Hcronpsyer
COBPEMEHHEIE ITOAXO/IBI
IIpH pa3paboTKe
HHTEIUIEKTYalIlb HBIX
CHCTEM JIJI1 METUITHHEL H
30PaBOOXPaHEHHS.

3Haer: IIPHHIIHITE
nocTpoeHus end-to-end
CHCTEM JIJIS aHaIIM3a PEYH,
ITOJIXOBI K padoTe ¢
MeTHITHHCKHMH JTaHHBIMH,,
MeTOJIbI
HHTEPIIPETHPYEMOCTH

MOJIETIEH.

¥YMmeer: BERIOHpATE H
HACTPaHBaTh COBPEMEHHEIE
HHTEJUIEKTYallbHEIE

Al OPUTMEI IS aHAIH3a
PEYEBBIX MEIHIIIHCKHX
JTAHHBIX.

JIT1 TEKVIIETO
KOHTpOnsS KB, C3.

Js
IIPOMEKYTOUYHOH
aTTecTarii: 13.




I11K-11 CriocobeH
IUIaHHPOBATh MEJTHKO-
OHOIIOTHYEeCKOE
HCClIeJOBaHHE,
BHEAPSTH PE3YIILTATEI
B IPAKTHKY C
HICIIOJIb30BaHHEM
MeTOJ/IOB
MaTeMaTHYeCKOH
CTaTHCTHKH H
JI0Ka3aTellbHOHN

Me JHITHHEI.

IIK-11.2 OGpabatrBaer
SKCIIEPHMEHTAIIbHBIE
TaHHBIE H aHAJIH3HPYET
Pe3YIbTAThl METHKO-
OHOIIOTr HUEeCKIHX
HCCIIeJOBAHHH C
HCITOIIb30BaHHEM
CITEI[HAIH3HP OBAHHBIX
SI3BIKOB
IPOrPaMMHPOBAHH S,
CTaTHCTHYECKHX
IIAKETOB.

3Haer: METOIEI
CTaTHCTHYECKOI'O aHaIH3a
PE3YIIBTATOB
KITaCCH(DHKAITH, KPOCC-
BaITHIAI[HH, KPUTEPHI
3HAYNMOCTH B MEJHIMHCKHX
HCCIIEJOBAaHH SIX.

¥YMeer: IIPOBOJUTE ITOIHEIH
IIHKIT 00paboTKH
SKCIIEPHMEHT AJTHBIX
PEYERBIX JaHHEIX Ha Python
(c HcImomb30BaHHEM SciPy,
scikit-learn), BEOTOITHATE
CTaTHCTHYECKHH aHAIN3 U
BH3YaJIH3aIlHIO PE3YIILTATOB.

JIT1s1 TEKVILETO
KOHTpOnsS KB, C3.
Js
IIPOMEKYTOUYHOH
aTTecTarmu: T3.




3. COJAEPKAHHUE JUCHHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PASJAEJIAM) C VYKA3AHHUEM OITBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJTEMHYECKHNX YACOB 1 BU/10B 3AHATHU

4.1 OdpeM JAHCOHILIHHBI B AKAJEMHYCCKHX YAC4AX, BbBIACJICHHDBIX HAd KOHTAKTHYH pﬂﬁﬂ'l‘}'

o0yuanmxcss ¢ TMpenoJaBarejieM H HAa CaAMOCTOATEAbHYI BHeAYAHTOPHYIO padory
odyJaronmmxcs

TpyaoemkocTb Ko/m4yecTBO 4acoB
y B
Bua yueOHol padoThI Kypc-6
aKaJeMH4YeCKHX . B
- ceMecTp -

KonrakTHas padora
00YJAIOIHXCA C 09 99
[penojaBaTteieM
(BCero)
M3 HHUX:

3aHATHS 39 39
JIEKIIHOHHOI'O THIIA

3aHATHS 60 60
CEMHHAPCKOIr0 THIIA
CamocrosTebHas
BHeayJIHTOpHasA padora 16 16
(BCero)
[IpoMeKyTOUHAS 36 36
aTTeCTal[HI — SK3aMeH
O01man Tpy10eMKOCTb 144 144
JUCIHILIHHbI

M3 mmx Ha I1I1 (13 6 6

YyuebHo20 niana)

4.2 Cogep:xkaHue JHCHHILIHHBL, CTPYKTYPHPOBAHHOE IO pa3JesaM C¢ YKAa3aHHEeM OTBeJeHHOI0
HA HUX KOJIHYECTBAa aKaJeMHYecCKHX YaCOB H BHI0B 3aHATHII

KonrakTHas padoTa,
CamocrofreibHAa
HaumeHoBanue aKajaeM. 4
A N3 Hux
pasaesioB JaHATHA JaHATHA Bceero
BHeAYAUTOPHASA Ha 1111
JTHCIINILJINHbI JEKITHOHHOI | CeMHHAPCKOT
padoTta
0 THIIA 0 THIIA
Kypc - 6 cemecTp - B
Pasznes 1. OCHOBEI
[HOPC u 8 18 4 30 2
MOJIETHPOBAHHS.
Paszneu 2. MeTonnl
aHaJIM3a U CHHTe3Ra 12 24 8 44 2
PEYIL.
Paien
3. HTenIeKT yaub HBIH 12 18 4 34 2
aHAJIH3 IS MeJHI[HHEL
[IpomexxyToUuHad 36
aTTecTald — PK3aMeH
Beero 3a cemectp: 36 72 16 144 6
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4.3 Temaru4vecknil IVIAH 3aHATHIL JIEKIIMOHHOIO0 THIIA (710 ceMecmpam)

IlepevyeHb KOI0B LA
e
NIK,
Ne | HammeHoBaHHe MAT epHAJI
Yacel | Kparkoe coaepkaHHe 3aHATHSA ¢dopMHpPYEMBIX B
/I | TeMbl 3AHATHA bl 1Al
mpouecce TeKYIIEro
OCBOEHH S TE€MbI .
KOHTPOJISA
Kypc - 6 cemectp - B
Pasges 1. Ocuosbl IHOPC 1 MoaesiHpoBaHHAL
e
1.1 | Peuepoil crmam | 2 A aAat A7 > | OIIK-4.1, TIK-8.2 | KB, C3
B Me THITITHE MOHHTOPHHT, HHTeP(EHCHI.
' OTHYECKHE aCIIEKTHI.
OH3HYeCcKHe H Mogenp «HCTOUYHHK- (PHIIETPY.
1.2 | mmdpoBrie 2 JIucKpeTH3anusg. JIHHeHHoe OIIK-4.1, 1IK-6.3 KB, C3
MOJIEITH PEYH. npeackazanme (LPC).
S;H;E;?IZ Yactora ocHoBHOro ToHa (FO0),
1.3 p b 2 (bOpMaHTEI, SHeprud. MeToabl HX YK-1.2,11K-6.3 KB, C3
PEYEBOTO
OL[EHKI.
CHT'HaJIA.
BeeneHue B KOMITIEKCHBIHN KETICTP, KETICTP
1.4 | KerncTpaabHbII 2 MoITHocTH. Mogems romomopdHoi | TTK-8.2 KB, C3
aHaJIH3. 00pabOTKI.
Pasges 2. Meroabl aHAJIH3A H CHHTE3Aa Pevi.
BpeMeHHEIE ABTOKOppersHs, (PYHKIHS
2.1 | MeToxBI aHAIIH3a 2 HyIeBBIX IepeceueHHi (ZCR), [IK-6.3, OIIK-1.3 KB, C3
PEYH. CEIrMEHTaI[HA.
YacTOTHBIE U C B "
22 | kBasmuacToTHEIE | 2 HERTPOTDAnIMa. DAttt QHILIPOE ) e 63 OTIK-1.3 | KB, C3
(Mel, Bark).
METOJIBI.
KencrpansHeie
23 | xosbdmmrerTsr | 2 B;’;fégﬁzirgmo AXPOB B | g0 MIK-112 | KB, C3
(MFCC). b '
54 CHHTE3 PeYuH 110 5 Curres Ha ocHoBe LPC u ¢popmaHT. MK-6.3 KB, 3
IapaMeTpam. OO0macTH IIPUMEHEHHS B MeIHIHHE.
OCHOBBI Bokomepsl. Kojgeku g
25 | peueBoro R hfep; .I]HIf o 8 N OINK-4.1,TIK-63 | KB, C3
KOJIMPOBAHH S AT - TAAaPLbL
BeeneHue B Apxurexrypa ASR-CHCTEMBEL
2.6 | pacriosHaBaHHE 2 CKpeITEIE MapKOBCKHE MOIEIH [IK-8.2 KB, C3
peun (ASR). (HMM).
Pasgen 3. HaTe/LIeKTYAJIBHBI AHAJMH 3 JJ1M1 MeJHIIHHbL
PacriosHaBaHIe :
3.1 | u BepHdHKALILS 5 GMM-UBM, 1-vectors, x-vectors. K-8 2 KB, 3
[ IpuMeHeHEe B OHOMETPHH.
TOBOPSIIETO.
gg}rﬁiﬁ: - [IprMeHEHHE CRBEPTOUYHBIX H
3 | ODYICHIE A 2 | peKyppeHTHBIX ceTeit s MK-8.2, OMK-13 | KB, C3
HOPC: CNN KITaCCH()HKAIHH 3BYKOB H Pe4YH
RNN. AT SEYROB 1L Pt
TpaHchopMepEI Apxurekrypel Wav2Vec?2,
33 | u 2 HuBERT. Fine-tumng a4 [TK-8.2, OIIK-4.1 KB, C3
Ipeao0yUeHHBIE MeJHIMHCKIX 3a0a4.
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MO EIN IJI
ayIHo.
Samada 1: AHanus peyd 71 BRISBIICHIS
3.4 | JlmarHocTHKa I10 2 OonesHu IlapknHcoHa, genpeccun, | YK-1.1,1IK-11.2 KB, C3
TOJIOCY. KOIrHUTHBHBIX HAPVYIIIEHHH.
3agaya 2:
AHamns O06palboTrka Karuis, XpHIIOB,
35 PECITHPAT OPHBIX : OJBIIIKH. [{eTeKIHI COOBITHI. YK-1.2, 1IK-6.3 KB, 3
3BYKOB.
[ IpoGneMBI HHTEPITPETHPYEMOCTH,
3.6 E;:ﬂe:;f:;[ 1 2 CMEIeHNS B JaHHBIX. MHTerpamma | YK-1.1, I1IK-8.2 KB, C3
AP ' B KiHHYeckue KC.
Bcero 3a 32
ceMecTp
4.4 TemaTH4ecKkHil IIJIAH 3aHATHH CEMHHAPCKOro THIIA (10 cemMecmpan)
dopma IlepeueHb O]:Iil:;q
TPOBEAE | Haumeno Yacel, LY MaTepHa
Ni H BaHHE B TOM (popmupy JbI
0 il
3aHATHA Kpartkoe cogepxaHie 3aHATHS €MbIX B
TeMbI e — TeMbI YHCIe T TeKYIIer
CKOro sanats | Ha [ OCBOECHH S 0
o KOHTPO.1
THIIA TeMbI .
Kypc - 6, cemecTp - B
Pasjgen 1. OcHoBbl IHOPC 1 Moge/tTHpOBaAHH AL
PaGora co
Jlabopar | 3BYKOM B 3armich, 3arpysKa, BH3yaIH3alH s OIIK-4.1,
L1 OPHa Python 4 cHrHamna. OCIIIorpaMMa, CIIEKT OIIK-1.3 KB, &3
pabora (Librosa, el P ’ P '
SciPy).
JlaBopar Hpezobpa OIIbTPAIISL, HOPMAaJIH3al[H g
1.2 | opHasg ooria 6 (2 SHEPIHH, IIOIaBJIEHHE IITyMa YK-1.2, KB, C3
' PEYEBOrO ITIT) ’ ’ [1K-6.3 ’
padora CETMEHTAIH .
CHIHaJIA.
JIaGopart AAHATI Onenka FO (pyin, autocorrelation),
OCHOBHEIX
1.3 | opHas 8 (opmaHT, 3HepTHH. [locTpoeHe IIK-11.2 KB, C3
5 IapaMeTp
pabora oR KOHTYPOB.
Pasges 2. Meroabl aHAJIH3a H CHHTE3Aa pPevi.
51 Jlabopar | Criekrpan 6 IIocTpoeHHE CIIEKTPOrpaMM, MEJI- IIK-6.3, KB O3
' OpHas BHBIH H criekrporpamm. Pacuer MEFCC. [IK-8.2 ’
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pabora KETICTpaib
HBIH
aHAaIIH3.
CHHTE3 H
JlaBopar | KomHpoBa
22 | opHas Hite (Ha 6(2 Brruncnenue LPC-ko3(pHIEHTOR, TK-6.3 KB, C3
IIII) | cuHTE3 peyenogoCHOro CHIHAala.
pabora OCHOBE
LPC).
[Ipocrenin
ast
M crions30BaHHe TOTOBBIX OHOIMOTEK
JlaGopat | crcema (speech recognition, kaldi) g
23 | opHas ASR (Ha 6 peetll_TECOEMUOLL A [TK-8.2 KB, C3
PAacCIIO3HABAHH S H30IIHPOBAHHEIX
padora Oase CITOR
HMM/GM '
M).
[IpoekTHp
[IpakTHu K;;a:éf . ['pyririosas padora: ImocTaHOBKa YK-1.1,
2.4 ecKoe b §) 3aJ1a4H, BEIOOP IPH3HAKOR, YK-1.2, KB, C3
aHaImM3a
3aHSATHE IIPOEKTHPOBaHIE cXeMbI 0OpadoTkn. | [1K-6.3
IIATTEPHOB
KaIILIs.
Paszgen 3. UHTeJIeKTYAJAbHBIN AHAJIA 3 A1 MeIHIHHbL
Kmaccudu
JlaBopar M3Bneuenne nmpusHakoB (eGeMAPS,
KAl 8(2 [TK-8.2,
1 OpHas - ComParE), oOyueHHne KB, C3
SMOIIIT ITIT) - [TIK-11.2
pabora Ktaccudukaropa (SVM, HEHPOCETH).
I10 TOJIOCY.
Fine-
tuning
JlaBopar | Wav2Vec Aparrranps rmpego0yueHHOH MOIEIH
[IK-8.2,
3.2 OpHas 2 U1 6 Ha JaTaceTe MeIHI[HHCKIX KB, C3
- - OIIK-1.3
paGora OHHApHOH T'OJIOCOBBIX 3aIIHCEH.
KIIaCCH(H
KaL[HH.
Hpeseria 3anmra IpoeKTa 110 KOHBEHE
[IpakTHu IS 1 alllila 11p Py
aHamm3a Karrsd. OOCyxKIeHHe YK-1.1,
33 ecKoe 3allHTa 4 - o KB, C3
OIPaHHYEHHH, STHKH, ITyTeH [IK-8.2
3aHSTHE | TPYIIIIOBOT
BHEIPEHH S
O IIPOEKTa.
Bcero 3a cemectp 60

* dopmbl npoéedeHUA 3AHAMUIL CEMUHAPCKO20 MUNA:
npaxmideckoe 3aHamiie, ceMuUHap, 1abopamopHan paboma, CUMYIAYIUOHHOe 3aHamile, KIHIYecKoe 3aHamiie,
HayYHO-npaKmiuyeckoe 3anamiue, Kpyeavlili cnoi, Macmep-Kiacc, KOAN0KEUYM.
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4.5 Coaep:ranue BHeayIHTOPHOI CAMOCT OATEJILHOI PadOThI

ITepeuensn Onenoyn
4 | rHK: bIC
MaTepHa
ﬁ% TemblI Kuf::ec Coiep:KkaHue CaMOCTO AT eJIbHOI q’?::::lfe P ;:m
o | AMCHHILTHHDI ErcoR PadoThI npomecce | TeKYIIer
0CBOEHM L
TeMLI KOHTPO.I
f1
HN3y4deHne KB, C3
Paszpen JIMTepaTypbl KOHCIIEKTHPOBAaHH
1. OCHOREI e MoJielleHn OIK-4.1.
1. | HOPCu 4 pedyeoOpazopaHisa. AHaJm3. Cpas V-1 1
MOJEITHPOBAaHH HeHHe MeTOJI0B olleHKH FO0 '
s (aBTOKOppeIHs, cepstrum,
pyin).
Hccaeqosanune. [lonck u 0030p KB, C3
OTKPBITBIX PEUEBHIX/ayIHO
Pazpgen 2. MeJTHITHHCKHX JaTaceToB K-8 2
MeTonpl (COSWARA, o
2. 8 gy IIK-11.2,
aHaJIM3a | VaiSS). IlporpammupoBanne. H V-1 2
CHHTE3a PeUH aImiCcaHie CKPHIITa JUIS
raxkeTHoro u3eneyeHHusI MFCC u3
Habopa ayIHO(aHIoB.
Kpurnueckun KB, C3
aHaJm 3. Harmncanue peleH3ui Ha
CTaThIO ITO JHATHOCTHKE OO0Ie3HH
Pazjmemn 3. [lapkIHCOHA T10
3 HMHTemeKT van A ronocy. Cucremarmsanusa. Cosx | YK-1.1,
| PHBIHM aHAaJIH3 aHH e TaOJMILI CPAaBHEHH A [IK-8.2
IUTSI MeTHIHHBI MeTOJ OB (KIIaCCHYECKHE VS.
rTyOoKoe 00yUeHHE) 1A
KOHKPETHOH MEIHMIIHHCKOH
3aJauH.
Bceero: | 10

Oﬁpﬂ&ﬂEﬂT €JIbHBIC TEXHOJIOI'HH, HCITOJIb3YEMbICE ITPH N3VUCHHH THCOHILTHHDBI.

1.
2.

Tpﬂi[III.[HGHI—[BIE GﬁpﬂSﬂEﬂTEHBHHE TEXHOIIOI'HH
ILHCTE[HI_[IIDHI{BIE DﬁpﬂBGEﬂTEHLI{BIE TEXHOJIOTIH, B TOM YWICIIE € BOSMOXHOCTBIO

CHHXPOHHOI'O H ACHHXPOHHOI' O B3aHMOJIEHCTBHA INOCPEACTBOM CETH I/IHTEPHET}}

HMH(popMallHOHHEIE TEXHONOTHH (0a3a ¢ SIeKTPOHHOH OHOIHOTEKOI/METOIHYECKHE

MaTepHalbl o JucHpIrIHHe B cicTeMe MOODLE/TectupoBanne B cucteMe MOODLE u

p.)
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5. OPTAHU3AIIUA TEKYHIEI'O KOHTPOJISI 1 ITIPOMEKYTOYHOM

ATTECTAIIHN
5.1 IIpoBegeHne TEKYINEro KOHTPOJIA 110 TeMaM/pasae/aM JHCIHILIHHbI
Tema/pasger Koabl OneHo4YHbIe )
THCIAILTHH NpPoBepAEMbIX | MAaTepHAJIbI Pe3y ibTarbl BHINOJHEHH A 32 JaHHH 110
KOMIIET EHIIHH | /IS TEKYIIEero Teme/pasaenay”
ol n /K KOHTPO.JIS
YK-1.1; VYK- KB I IpeacTaBineH KOHCIIEKT JIEKITHI H JIP.
1.2, OIIK-1.3;
Paznen OIIK-4.1; IIK-
1. OCHOBHI 6.3; IIK-8.2:
[HOPCu [IK-11.2
MoZelmnpoBaH | YK-1.1; YK- C3 CHTYal[HOHHAS 3aJauya peleHa
HS 1.2, OIIK-1.3;
OIIK-4.1; I1K-
0.3, IIK-8.2;
[IK-11.2
YK-1.1; YK- KB [IpeacTaBineH KOHCIIEKT JIEKITHI H JIP.
1.2, OlIK-1.3;
Paser 2. OIIK-4.1; IIK-
MeTomkL 0.3, IIK-8.2;
aHam3a u LIR-11.2
GHHTE38, PeH YK-1.1; YK- C3 CHTVaI[HOHHAa 3aJaya pellcHa
1.2; OIIK-1.3;
OIIK-4.1; IIK-
0.3, 1IK-8.2;
IIK-11.2
YK-1.1; YK- KB IIpeacraBieH KOHCIIEKT JIEKI[HH H Ip.
1.2; OIIK-1.3;
Pazmen 3. OIIK-4.1; IIK-
HMHuremnekrya | 6.3; 1IK-8.2;
JIbHBIH IIK-11.2
aHaJm3 JIs YK-1.1; YK- C3 CHTValMOHHAas 3aJa4ya pelcHa
Me THI[HHBI 1.2; OIIK-1.3;
OIIK-4.1; I1K-
0.3, 1IK-8.2;
[IK-11.2

*Tema/pazden cutimaemcs 0CceoeHH il NPLL GbINOAHEHLULL 6CeX 3a0aHLiil

5.2 IIpoBeaeHne NPOMEKYTOYHOH ATTECTAINH 10 JHCIHILTHHE
DopMa NPOMEKYTOYHOH ATTECTANHH 110 JUCIHHILIAHE — 5K3AMEH.

JTanbl npoBeIeHNnA MPOMEZKY TOTHOH ATTECTAIHHA:
1. Tecmoebtii KOHMPOAbL MO BCeM pa3oenam OUCHLNILH bl
S5.3. Kpurepun onieHHBAHHA POMEKYTOYHOH ATTECT AIHH
JI715 BK3aMeHa:
Bun
«HeynosuL.» «¥Y 10BJL» «X O0poI1Io» «O TIMIHO»
3aJaHHsA
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13- 09 % U MeHee 70-79 % 80-89 % 90-100%
OrieHKa ITPABHIIbHBIX MTPaBUIIbHBIX TIPABIIIEHBIX ITPABHIIbHBIX
BLITIOITHEHUSA | OTBETOB OTBETOB OTBETOB OTBETOB
TECTOBOT'O

3aTaHHI

Kputepun olfeHHBAHHA Pe3yJbTaTa MPOMEKYTOYHOH aTTecT AIHM:
MToropas oljeHKa CKIaJbIBacTCs CYMMEBI OaJUIOB, ITOMYYeHHBIX B Pe3YIIbTaTe BBIIOITHEHHS
TeCTOBBIX 3afanuii (T3).

THnoBble 3aJaHHA LI IpoBepkH GopmupoBanns /K Ha mpoMe:KyTo1HOH aTTeCT AlHH

Jaganne JTAJIOH OTBETA [Iposepsembie NJTK

IIpouHTalTe TEKCT M NMPOJAOJIZKHT €
npeaioKeHne KPpaTKHM OTBETOM B
HMEHHTEJILHOM I1a/iesKe e MHCTBEHHOI0
yucaa. MeTo OLeHKH, KOTOPBIH MO3BOISAET Kpocc-pammgagisa YK-1.1
OIIPENEINTh, HACKOJIbKO XOPOIIO MOJEIE
[JOPC oGo0r1maercsa Ha JaHHBIE OT HOBBIX
TIAI[HEHT OB, HAa3bIBAETCA

IIpounTtaiiTe TeKCT, BbIOEPHT € HECKOJILKO
NPABIIbLHBIX OTBETOB H 3aIIHIIHT € HX 0e3
pooeI0B M 3HAKOB NpennHanuga. Kaxme n3
TIepevYHCIIeHHBIX (PAKTOPOB MOT'YT ITPHBECTH K
CMellleHHIO (blas) B MOJIEH aHallH3a PeuH
JUISI IHATHOCTHKH JeIPeCCHH?

A) IIpeobnaganue 3artHceH OT ITal[HEHTOB
OIIHOTO II0JIa ABC YK-1.1
B) Wcronp30BaHie 3aImceil TOIBKO Ha OJHOM
SI3BIKE

C) Pa3Hasg 4YyBCTBHTEILHOCTH MHKPO(OHOB
TIPH 3aITHCH

D) Bricokas TOYHOCTh MOJIEIIH Ha TeCTOBBIX
JTAHHBIX

E) IIprnveHeHHe ayTMeHTaIHH JaHHBIX

IIpounTalTe TEKCT, YCTAHOBHT €
NPABHIBHYIO I0C/I€A0BATEILHOCTD H
3aNHIIAT € HH(PPbI 0e3 NpodeI0B H 3HAKOB
NpenuHHAHMA. YCTaHOBHTE
ITOCIIEIOBATEIFHOCTS IIIarOB IIPH
KPHTHYECKOH OIIEHKE I'OTOBOI'O aJIrOPHTMa
aHarmi3a Karr 111 XObBJI:

1. IIpoBepka KauecTBa H PeINpe3eHTaTHBHOCTH
oOyyaroIeHn BEIOOPKH

2. O1leHKa METPHK Ha He3aBHCHMOM Habope
JAHHBIX OT JPYIOH KIIMHHKH

3. AHami3 ITOTEHI[HAILHBIX HCTOYHIKOR
CMEIIEeHHS (BO3pacT, IOJI, YCIOBHS 3aIIHCH)
4. U3yyeHHe JOKYMEHTAIHH H

41235 YK-1.1
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BOCITPOM3BEICHHE PE3YIIBTATOB
5. DOPMYIHPOBAHHE BEIBOOB O
IIPHMEHHMOCTH B 1[€JIEBOH TIOITYIISIHH

IIpouHTalTEe TEKCT 1 YCTAHOBHTE
COOTBETCTBHE MEKAY ACHEKTOM
CHCTEMHOI' 0 MOAX0/4Aa H BOIPOCOM, HA
KOTOPLIH OH OTBeYaeT. 3anuiumTe B

TAa0J MY BLIOpaHHbIE OYKBbBI O]
COOTBETCTBYHIIHMH HOMEPAMH.

1. DYHKIIHOHAJILHOCTD

2. HagéxHocTh

3. B dexTHBHOCTD

A. KakoBa cpeaHad 3a[epKKa CHCTEMBI ITIPH
oOpaborke 10-ceKyHIHOH 3aImHCH?

B. Kakue qHarHossl JOIKHA YMETH
IpeICKa3kIBaTh CHCTEMA?

C. Kak yacrto crcrema gaét cOomn B padbore?

1B 2C 3A

YK-1.2

OneHounble CpeaCcTBA Mo JHCHHUILINHE (TIPHIoKeHHe 1 K paboueii mporpaMmMe).

17




6. XAPAKTEPHCTHUKA NTH®OPMAIINOHHO-OFPA3OBATEJILHOHN CPE/IbI

B UMO co3paHa H QyHKITHOHHPYET 3IIeKTPOHHAS HH(pOpMaI[HOHHO-00pa30BaTeIbHAS
cpena (manee - DUOC), BKmo4Yaromas B ce0s 3IeKTPOHHbIE HH(POPMAI[HOHHEIE PECYPCHI,
3JIEKTPOHHEIE 00pa3oBaTelIbHbIE pecypchl. JHMOC obecrieynBaeT OCBOEHHE O0YYAIOIIHMHCSI
00pa3oBaTEebHBIX ITPOIPAMM B ITOJTHOM 00BhEME HE3ABHCHMO OT MECTA HaXOXKIEHIS
oOy4Jaronmuxcs. ONMeKTPOHHEIe OHOMHOTEKH 00eCIIeUHBAIOT JTOCTYII K IMpod) eCCHOHAIEHEIM 0azaM
JIAHHBIX, CIIPABOYHBIM H ITIOHCKOBBIM CHCTEMAM, a TaK)Ke HHBIM HH()OPMAaI[HOHHBIM PECYPCaM.

6.1 IIporpammHoe obecniedeHne, npodgeccHoHAJIbLHBbIE 0a3b1 JAHHBLIX, HH(pOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI, pecYpPchbl HHPOPMAIHOHHO-TEJIEKOMMYHHKAITHOHHOM CeTH
«/IHTEpHET», HEOOX0ANMbIE /ISl 0CBOEHHA AUCIHILIHHDbI

1. IIporpammHoe odecniedeHne, HCIMO/Ib3YEMOE MPH OCYILECTBJIEHHH 00Pa30BaTEJILHOI0
Ipoiecca mo JUCIHILINHE:

OrepaltnoHHasa cHcTeMa Astra Linux

[Taketr OpenOffice

[Taket LibreOffice

NETOP Vision Classroom Management Software

OO6paszorarensHbId nopran OI'BY «HMHAI] uMm. B. A. Asimaszosa» MuH3apaBa PoccHu

https://moodle-new.almazovcentre.ru

CADb «HMpOuc 64» - cuctemMa aBTOMarH3aiii OHOIMMOTEK. DJIEKTPOHHBIN Karainor APM
«Uurarems» 1 Web-HpOmuc

2. IIpogdeccnonaIbHBIE 0a3b1 JAHHLIX, HCMOJIb3YEMbIE IIPH OCYNIECT BJIEHHH
00pa30BaTeJIbHOIO Mpomecca mo JHCHHILIHHE:

OneKTpoHHasa OHoOmoreyHasa cucremMa «MenuimHckas ouodimoreka « MEDLIB . RU»
(www.medlib.ru)

OneKTpoHHASI MeJHITHHCKasg OnOnHoreka « KoHcylnbTraHT Bpaday (Wwww.rosmedlib.ru)
OBC «bykamy (https://www.books-up.1/)

OBC «IOpaity (https://urait.;nu/)

OnekTpoHHasa onomoreka [Ipodgu-JInd « MeguiHCcKas MUTeparypa H3gaTenbcTra " CrielyiuT " »
(https://speclit. profy-lib.rv/)

BcenmmpHas 6a3a JaHHBIX cTaTell B MeJHITHHCKHX KypHaitax PubMed
https://www.ncbi.nlm.nih.gov/

HayunHas snekrpoHHasa OmOnmHoreka http://elibrary.rw/

3. Pecypchbl HHpOPMAINOHHO-T €JIEKOMMYHHKAIHMOHHOH ceTH «IHTepHET», Heo0X0MMbIe
JIJIS1 OCBOEHH A U CIHILTHHbBI:

ITonckopeie cucreMsl Yandex (http://www.yandex.1u/)

MymbTHMe JHITHBIH CIIOBaph IepeBoia clIoB oHiIaiH Mynstutpad (hitp://www.multitran.ru/)
YauBepcureTckas HHpopMarHoHHasg cucteMa POCCH A (hitps://wistussia.msu.rw/)
[Tyommxargmn BO3 Ha pycckoM s3p1ke (https://www.who.int/ru/publications/)
MexnyHapoaHble pyKoBoAcTRa 110 MeguiHe (hitps://www.guidelines.gov/)

DenepanbHas 3IeKTpoHHasI MegHITHHCKasI Onomioreka (DOMBE) (http://www.femb.1u)

bBomp u ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
Pycckuii MeIHITHHCKHI KypHaJI ( WWW.111].111)
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MunmcTepcTBO 371paBooxpaHeHH s Poccuiickoi Degepanmn (Www.rosminzdrav.ru/ministry/inter)
KubGepJlennaka — 310 HayyHas snekTpoHHas Onomioreka (https://cyberleninka.ru)
Poccuiickas rocymapcTBeHHas OHOmoTeKa (Www.1sl.1u)

6.2 Ilepeyenb Y4€OHOH JITHTEPATYPhI, HE00X0HMMOH /151 0CBOCHH A JHCIHILIHHBI:

1. Hedenor, B. 1. OGmmas reopHs cBs3H : yueOHHK 1711 By30B / B. . Hedemos,

A. C. Curos ; mox penaktueii B. U. Hedemora. — Mocksa : U3gatenscrBo IOpaiit, 2025, —
592 ¢. — (Bricimee ob6pazoBanne). — ISBN 978-5-534-19215-5. — TekKcT : 31IeKTPOHHBIH //
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7. YHEBHO-METOINYECKOE OBECIIEYHEHHUE JUCIHHHUITJINHDBI

YyeOHO-MeTOHYeCKHEe  MaTepHallbl  IIPeJCTaBIEHbl  HAa  CTPaHHIE  JHCIHIDIHHBI
oOpa3oBarelbHOro ImopTana hitps://moodle-new.almazovcentre.ru

8. MATEPHAJ/IbBHO-TEXHHYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

JIIIsT  OCYILECTRIIEHHS O00pa3oBaTellbHOIO IIpollecca I10 AUCIHHIUIMHE «MVeToabl
naPppoBoil 00padOTKH PpevYeBbIX CHIHAJIOB) IIPOIPaMMBI  BBICIIErO OOpa3OBaHHI -
crieranmuTeT 10 crenuaabHOocTH 30.05.03 Memunmunckas kndepHerHka [[eHTp AmnmazoBa
pacrionaraeT  MaTepHaJIbHO-TEXHHYECKOH ~ 0a30M,  COOTBETCTBVIOIIEH  JEHCTBVYIOIIIM
IIPOTHBOITOKAPHBIM IIpaBHIaM H HOpMaM H OOecCIleYHBAIOIIEH ITPOBEJcHHE BCEX BHJIOB
OUCLIMIUIMHAPHON M MeXIHCIHIUIMHAPHON  IIOATOTOBKH, IIPAKTHYECKOH M HAy4HO-
HCCIEN0BATEILCKON paboT 00yYarOIHUXCs, IIPEeAYCMOTPEHHBIX YUeOHOH JHCI{HIUTHHOH.

[IoMelneHHsT TIpeACTaBISIOT COOOH y4ueOHBIE AaYAUTOPHH IS IIPOBEAEHHS YUEOHBIX
3aHATHI, ITPeJYCMOTPEHHBIX ITPOrpaMMOH JIHCIMITIHHEL «Meroabl mudpoBoi o00padoTKH
pevYeBbIX CHITHAJIOBY, OCHAIlleHHEIE O0OPYAOBAaHHEM H TEXHHYEeCKHMH CpeJCTBaMH OO0YUEeHHH,
COCTaB KOTOPBIX onpeaeisgercs B [IpuwioxeHnH 2 K paboyeH IporpaMmMe.

[IoMerneHHns J1s1 caMOCTOSTENBHOH PadoThl OOYYAKOIMXCS OCHAINEHBI KOMITBIOTEPHOH
TEXHHKOH C BO3MOJKHOCTBIO ITOAKIFOUEHHS K ceTH «lFHTepHeT» M obecliedyeHHEM HOCTVIIa K
3JIeKTPOHHOH HH(pOPMAIHOHHO-00pa30oBaTenbHOH cpelie [{leHTpa AmvaszoBa.

9. KAITPOBOE OBECIIEYEHHUE /ITUCIHUII/IMHBI

Pearmzaimsa gucIUIUIHHEL «Meroabl mH(ppoBoH 00padoTKH pevdeBbIX CHIHAJOB)
oOecIieunBaeTcsa IIeJarorH4ecKHMH paOoTHHKamMH [leHTpa AJMma3oBa, a TakXe IIHIAMH,
IIpHBIeKaeMBIMH [[eHTpoM AMa3oBa K peaTH3allii JHCI[HIDIHHEL Ha HHBIX YCIIOBHSX.

10. OCOBEHHOCTH OPIrAHM3AIINNA OCBOEHHA JIUCHHUIIJIMHBI JJIA
NHBAJINIOB 1 JIUIl C OTPAHHYEHHBIMH BO3MOKHOCTAMM 3/10POBBA

OcBOeHHEe MIHUCIIHIUIMHBI HHBAIHJaMH H IJIHI[AMH C OIpaHHYEHHBIMH BO3MOKHOCTSIMH
3J0POBbS ITPH HeOOXOAHMMOCTH OCYHIECTBISeTCS KadeIpoil ¢ HCIIOIb30BaHHEM CIIEI[HATHbHBIX
MeTONOB OOYYEHHS H IHIAKTHYECKHX MaTepHalIOB, COCTABIIEHHBIX C YYeTOM OCOOEHHOCTEH
MICHXO(H3HYECKOT 0 Pa3BHTHS, HHAHBHAYAIIbHBIX BO3MOKHOCTEH H COCTOSHHS 3JOPOBbS TAaKHX
oOy4arorxcs (00y4aroIerocs).
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ITACIIOPT

OILHEHOYHLBIX CPEJACTB

rio gucipnumHe «MET OBl IN®POBON OFPABOTKH PEYUEBEIX CUTHAJIOB»

B pesyibTaTe H3yueHHS JHCHHILIHHBI Y 00y4aromerocs (popMHPYIOT cS cJieAy0IHe

KOMIICTCHIINN.

YK-1.1; YK-1.2; OIIK-1.3; OIIK-4.1; IIK-6.3; IIK-8.2; ITK-11.2

IIpoBepsieMble
Kpurepnn oneHHBaHHSA MertoabIl OneHo4yHble
KOMIIETeHITHH H
00pa30BaTeJIbHLIX Pe3yJibTaTOB KOHT PoJIf MaT epHAJIbI
NJ/IK (koabI)

TectHpoBaHue T3
3HaeT: MEeTOJIONIOIHIO IIOCTAHOBRKH Cobece OBaHIE KB
3agaud [JOPC B Me IHIMIHE, KPHTEPHH
OI[EHKH KayeCcTBa PEUeBHIX CHCTE

YK-1.1 IIpoBouT 1 P M JleMOH CTpaI{Hs C3

. OTPaHHYEHI METO/IOB.
KPHTHYECKIIT aHAIH3 IIPaKTHYECKHX
- N} YMeeT: aHa3HPOBATh MeJHI[IHCKYEO
MTPOOIeMHOI CHTYaI[HH HABLIKOB
N ——— 3a/lady (Halp., JHArHOCTHKA I10
3 roJocy), popMyIHpoBaTh TpeOOBAHIA K

OIEHOYHBIE CYKISHH.
CHCTEME, KPHTHYECKH OIEHHBATEH
IIPHMEHIMOCTh PA3IHUHEIX METOIOB
ITOPC.
3HaAeT: 3TAIbI IIPOEKTHPOBAHI A CHCTEM TecTipoBare 13
00paboTKH CHTHAIOB (cO0p HaHHEIX,

YK-1.2 IIpmvender - -

P pegodpadboTka, H3BIEUEHHE CobecenoBaHue KB

CHCTEMHBIH TTOAXO IIPH
IIPH3HAKOB, KIIAcCH(HKaI[HT,

TUIAHHPOBAHIH H

DEIIEHIIT 3a7aT B BaJIH JTAIH). JleMOH CTpaLHs C3

5 y YMeeT: pazpabarsIBaTh IUTAH PEIeHI aKT
mpodecCHOHATEHOIT PP P IIPAKTHACCKIX
OB TACTH sagaur [{OPC, HHTerpHpPY 3HAHHA H3 HARLIKORB

[TOC, marnmHHOr0 0O0yUeHH I I
IIpeaMeTHOH O0JIaCcTH Me I HHEI.

OIIK-1.3 IlpmveHgeT
COBpPEMEHHEIE

HH() OpMAIHOHHEIE

T€ XHOJIOTHH, BKIIFOYASL
HHTEILIEKTYaIbHbIE
METOpI IS aHATH3a

Me THITHHCKHX JTaHHEBIX.

3HaeT: cOBpeMeHHbIe OHOMHOTeKH LA
ITOPC (Librosa, TorchAudio), MeTO I
TIIYOOKOro oOyUeHIs I aHaJI3a PeuH
(CNN, RNN, TpaHcdopMepsl I
ayo).

YMeeT: IPHMeHATh ITPOTr PAMMHEIE
HHCTPYMEHTH H HHTEJIIeKTyalbHEIE
MEeTOJIEL 11 aHAH 34 PeUEBEIX
CHTHAIOB B JHATHOCTHYECKHX I[eIX.

TectHupoBaHue
ColeceloBaHHE

JleMOH CTparHs
IIPAaKTHYECKHX
HABBIKOB

T3

KB

C3
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3HaAeT: OCHOBHBIE HAVYHEIE KYPHAIEL H
OIK 4 1 Vneet YUH yp TectHpoBaHue T3
~ KoH(epeHIHH 110 [TOPC u
TPEACTABIEHIE 00 Me THITHHC Ko HHopMatike (IEEE CoBecenIoBAHIE KB
OCHOBHBIX HCTOUHHKAX A
TASLP, Interspeech, JMIR),
H MeTOJaX ITOTYYeHHT L FELE FATTDARTEHILS
mpode CCHOHAIIBHOI ALy alip JleMOH CTpaL{Hs C3
HCCIIEeJOBAHHI (JHAaTHOCTHKA 110
HH(OpPMAITHIL, . ITPaKTHYECKHX
HATABIEHILX HAYIHBLX TOJIOCY, IMOIHOHATBHEIN aHAIIH3).
wp y YMeeT: OCYILEeCTBIIATh IIOHCK H OTOOP HaBBIKOB
TCCTENIOBARILIL B Cepe aKTyalbHBIX HayUYHBIX ITy OIIHKAI[IIT 11O
IpodeCCHOHATBEHOI Ny [LYDILIRAN
3a[IaHH O MeTHIHCKOI IIpobieMe,
IeATeIbHOCTH. y
CBS3aHHOIL C PEYBIO.
TectHupoBaHue T3
3HaeT: apXHTEKTYPY THIIOBBIX CHCTEM
00pabOoTKH peueBhIX CHTHAIIOB, METOIbI CoGeceIoBaHIE KB
ITK-6.3 PazpabaremBaeT | (IUbTparim, oOHapyKeHIA I
CHCTEMEBI 00paboTKII KIIaCCH(MHKAI[HI PeYeBEIX COOBITHI. TTeMOHCTAIHS 3
MeIIHHCKIX CHTHATOB | YMeeT: IIPOeKTHPOBATh H IIPOrPaMMHO pall
H H300paKeH L. PEaATH30BEIBATE MTOJHEIH KOHBEHED IIPAKTHACCKIX
00pabOTKH PeyeBOro CHrHAIA 1A HaBbIKOB
KOHKPETHOM Me JHIIHHCKOH 3aJIauH.
TectHpoBaHue T3
3HaeT: IMPHHIMIIEI ITocTpoeHHd end-to-end CobeceToOBaHNE KB
1IK-8.2 Ucmmomb3yeT CHCTEM i1 aHAJH3a PeUH, IMOIXO0IEI K
COBpPEMEHHEIE IIOAXOMEI | padoTe ¢ MeTIIHHCKIIMI JaHHBIMH, TleMOHCT AT ok
IIPH pa3paboTKe MeTO[pl HHTEPIIPe THPYEMOCTH MOJENEN. I CKIX
HHTEILIEKTYAIbHBIX YMeeT: BRIOHpPATh H HACTPaHBaTh Hpakl
CHCTEM J{IA Me [ IHHBL COBpPeMEHHEIE HHTEIUIEKTYallbHbIE HABbIKOB
H 3IPABOOXPAHEHH 4. alT OPHTMBEI I aHAIH3Aa PEeUEBBIX
MeTHITHHCKIX TAHHBIX.
[IK-11.2 O6pabaTeBaeT TecTupoBaHue T3
SKCITepHMeHTATbHBIE 3HaeT: METOIBI CTATHC THUECKOT O aHAIH3a
IAHHBIE H aHATH3HPYeT | Pe3yIbTAaTOB KIacCH(IKAIIH, Kpocc- Co6ecelOBaHHE KR
Pe3yIbTAThI Me JJHKO- BATHIAIHH, KPHTEPHH 3HAUHMOCTH B
OH OIIOTHYECKIX Me THITHHCKH X HCCIIEJOBAHIAX. TleMOHCT AT 3
HCCIIeJOBAHII C YMeeT: IIPOBOJTHTE ITOTHBIT I[HKIT ECKIIX
HCIIOIb 30BAHHEM 00paboOTKH 3KCIePHMEHTATBHBIX PeYEeBhIX 1P
CIIEI[H A 3HPOBAHHBIX TaHHBIX Ha Python (¢ HCIIOIB30BaHHEM HaBbIKOB
I3LIKOB SciPy, scikit-learn), BEIITOTHATE
ITPOTPaMMHPOBAHH 4, CTAaTHCTHUECKHIT aHAII3 H BH3YATH3AI[HEO
CTAaTHCTHUYECKHX PE3YIBTATOB.
MTAKETOB.
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OLHEHOYHBIE MATEPHAJIBI /UIA TEKYIHIEI O KOHTPOJIA

Kp HTCPHH OLICHHBAHH .

Kputepun «HeyaoBJ1.» «YOOBJL.» «X opo1Iio» «OTIHYHO»
KB - JeMOH CTpari OTBeT He JeMOHCTpaIg JeMOHCTpaIHA
OTCYTCTBHA JTOTHUEH, TIIYOOKHX 3HAHIIT
OTEReTsI HAa IHAHI . 3aIllyTaHHOCTE FHAHIH 110 H YMEHIHE
KOHTPO.JIbHbIE IIpocTpaHHOe OTBETA. 3aJaHHOMY BOIpocy | OTBEYATh Ha
BON POCHI H3JIOKEHHE H YMEHIHE YEeTKO BOITPOCHI.
CONICPKAaHILI CYTH | |]yTaHHI[A B OTBeYaTh Ha
3aJTAHHOT'O HaAYUHBIX BOIIPOCHL. M3mimHe | SIcHoe, UyeTKoe
BOIIpOCA. TIOH ATHAX. KPaTKII OTBET. H3IIOKEHHE
COJIe DK aHHA.
IIyraHHIla B TpebyroTca
Hay4YHBIX TOIIOJIHH TEIb HEIE OTCYTCTBHE
ITOHATHAIX. BOIIPOCHI. IIPOTHB O € UHB OH
HH() OPMALIHIH.
OTCYTCTBHE
OTBETOB Ha piAL Biramewue
IOTIOTHITE IIh HBIX, TEPMHHOIIOTHETI.
HAB OJTATIHX
BOIIPOCOB.
C3 - OTCYTCTBHE JeMOHCTpaIIg JleMOHCTpaI JleMOHCTpaIHg
CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
PellieHne aHATH3HPOBATE aHATH3HPOBATH AHAITH3HPOBATH aHAITH3HPOBATH
CHTYallH OHHBIX CHTYAITHIO, CHTYAITHIO, HO CHTYAIlHIO, YMCHHC CHTYAITIHIO,
3aaa4 HEYMEHHE HAHTH HEYMEHHE HAHTH | HAiTH PEIIeHHE B YMEHHE BCET 1A
IIPAaBIILHOE IIpaBHILHOE mro0oit HaHTH PeIlleHHEe B
peILeHIe, H3-3a pelleHHe, HECTAHJAPTHOMH 00 OI
OTCYTCTBHA BCJIEJICTBHE CHTYAaIlHH, HECTAHJAPTHOH
SHAHTI. HEJIOCTATOUHOI O HCIIONMB 3y A CHTYaI[HH.
VPOBH 3HAHIII. IO VUEHHEIE JeMOHCTpaIa
3HAHHA. OTBET TITYOOKHX
HETIOTMHENL, TpeOyeT | TeopeTHUYECKHX
YTOUHEH . SHAHHH H
HABLIKOB
IIPAKTHUECKOH
PaboTHL.

24




Tema 1 « OcuoBrl IJOPC H MOJIeIPOBAHID)

[IpoBepseMbie KomrieTeHIMH H MJIK (Kome1), hopMHpyeMbIe IIPH H3YYEHHH TEMBI: IIEpeUeHb
VK-1.1; VK-1.2; OIIK-1.3; OIIK-4.1; IIK-6.3; IIK-8.2; IIK-11.2

K'DHTPDHBHBIE BOIIPOCHI ITO TEME.!

Ne /1

Jaganue

IIpoBepsieMbIe
HJIK

1. Bommpoc: Ormirmire Mojiells 5V IIPHMeHHTEIFHO K MeIIIHHCKIM OOIBIIIHM
TaHHBIM. [IpHBeHTe IIPHMEPEI I KaxJ0H XapaKTepPHCTHKH.

OtanoH oTBeTa: 1. Volume (O0seM): IleTadall TEI JaHHBIX Me IHITIHCKIX
m3o0paxenmii (MPT, KT) B macirrabax ctpassl. 2. Velocity

(CxopocTs): IIoTOK peambHOro BpeMeHH ¢ JaTunkoB oM T (MHTepHeTa

Me HIIHCKIX Belleiil) B peaHHMalii. 3. Variety

(PazHooOpasne ). CTpykTypHpoBaHHbIe EHR, HECTPYKTYpPHPOBAaHHEIE TEKCTEL
BRI COK, Te HOMHBIE ITOCIIEIOBATEIIFHOCTH, H300pakeH . 4. Veracity
(JlocToBepHOCTS): [IPOITYCKH B HCTOPHAX OONe3HH, CYObeKTHBHEIE OIHCAHHA
CIMITTOMOB, IITyM B curHanax OKI'. 5. Value (I]eHHocTs): BrisgBiaeHe
CKPBITEIX ITATTEPHOB I IIEPCOHATM3HPOBAHHON Te PaItHH HIIH
IIPOTHO3HPOBAHI SITH JIe MITI.

YK-1.1, YK4.5

-2

2. Bommpoc: Ha30BHTe OCHOBHBIE HCTOUHHKH OONBIIMNX TAHHEIX B
3[IPAaBOOXPAHEHII. B UeM 3aKIF0Yar0TC I OCHOBHBIE ITPOOIIeMbI HHTET Pallii
MAHHBIX H3 3THX HCTOUHHKOB?

OTaloH OTBeTAa: OCHOBHBIE HCTOUHHKH. OIEKTPOHHEBIE METHIMHHCKHE KapThI
(EHR), crcTeMbI MeTHITHHCKHX H300pakeHIni (PACS), TeHOMHEBIE H
IIPOTEOMHEIe JaHHBIe, VCTPOoiicTBa IoM T, MOOIIIBHELE ITPIUTOAKEHILT LA
3JI0POBEA, JaHHbIE KIIHHITUECKHX HCIIBITAHIIL, PETHCTPHI, COIHAIELHbIE CETH (C
orpaHIYeHIAMH ). [TpobieMel mHTerparn: CeMaHTHUYeCKad
HHTepoIepadellIbHOCTh (Pa3HbIe Te PMHHOIOTHI, KOTHPOBKH ), TEXHHUYECKATL
HECOBMECTHMOCTh CHCTEM, IIPOOIeMBI KaueCTBA JAaHHBIX (IIPOITYCKH,
OIIHOKH), ITPABOBEIE H 3THUECKHE Oaphephl 0OMeHaA.

YK-4.5, OIIK-6.3

3. Bompoc: UTo Takoe KH3HEHHBOT ITHKT JaHHBIX (Data Lifecycle)?
IlepeuricIHTe €r0 KIFOYEBBIE STAITBI IIPHMEHHTEIBHO K TaHHBIM
KIIHHHYECKOTO HCCIeIOBAHHA.

OTanoH oTReTa: JKIM3HEHHBN UK JaHHBIX — 3TO IIPOIECC VIIPABIEHHA
IAHHBIMH OT CO3JaHHA 10 APXHBHPOBAHNA/Y TAIEHHI. DTAIlbl A1
KIIHHHUECKOTO HccaeAoBaHua: 1. COop/TeHepalua: BHeceHIe JaHHBIX B
3nekTpoHHYI0 CRF (Case Repoit Form), cGop Omomapkepoe.

2. O0paboTrka/ouncTKa: Bamigaridg, aHOHIMI3aIIA, IIpeodpa3oBaHie
(popmaToB. 3. AHann3: CTaTHCTHUYecKasd oOpadoTKa, MaIllMHHOE 00VUEHIIE.
4. Xpa”HeHHe: B 3aIlHINEHHBIX XPAaHITHINAX C PE3€PBHEIM KOITHPOBAHHEM.
5. IlyGnuxargis/oOMeH: [IpemocTaBieHe arperHPOBAHHBIX JTAHHBIX
PErynaropy. 6. ApXHBHpPOBaHHe/ YHHUTOXKeHHe: [10 HCTeueHHH
perTaMeHTHPOBAHHEIX CPOKOB.

YK-4.3, OIIK-6.3

4. Bompoc: JlaliTe ompeaeleHIe ITOHATHA "'CeMaHTHUeCKad
HHTepolepadelbHOCTE . [ToueMy OHa KPHTIHYE CKH BaikHa LA aHaI3a
OOIBIIIX JaHHBIX B MeTHI[HHE?

YK-1.1, IIK-3.3
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OTanoH oTBeTa: CeMaHTHYeCKAasd HHTEPOIlePadellbHOCTh — 3TO CIIOCOOHOCTh
PA3IYHBIX CHCTEM H IIPHIIOKEHHIT 0OMeHHBAThCA HH()OPMAIHEI C
COXpaHeHHeM OHO3HAUHOTO, ITIOHATHOI O YeTTOBEKY CMEBICIA

TAaHHEIX. KpHTHUeCKAd BAXKHOCTE: be3 Hee HEBO3MOKHEI KOPPEKTHOE
arperHpoBaHHe JaHHBIX H3 pazHeIX JIIIY (Hamprmep, muarHos "I10" 1o
MKB-10 u "rumepreH3HA" B TEKCTe), IIPOBEJIEHIE KPOCC-IUTIaT(OopMeHHBIX
HCCIIEIOBAHII, IIOCTPOEHNE TOUHBIX ITPEHKTHBHEIX MOJIENE. 9TO OCHOBA
U1 CPAaBHHMEIX Pe3YILTATOB H BOCIIPOH3BOIIMOCTH aHATHTHKH.

5. Bompoc: KakoBsI OCHOBHEIE KAaTeT OpPHH ITpo0iIeM ¢ Kaye CTBOM JTaHHBIX B
Me THIHCKHX Big Data? I1puBemiTe mpHMep Kax 0 KaTer OPHH.

OtanoH oTBeTa: 1. [lomHora: IIpoIyIeHHEIe 3HAUEHH T B KOTTOHKE
"aprepuanbHoe AaBieHne" B EHR. 2. TouHOCTE/KOoppeKTHOCTE: OrmbKka
BBOJIA: Bec maruenTa 200 kT BMecTo 70 KT. 3. HenmpoTHBOpEUNBOCTE: [lata
BBITHCKH B OJHOM Ta0IHIle paHbIle JAThl MOCTYILIEHHA B JPYT OIf.

4. AKTYaIlbHOCTE: Y CTapeBIIIMIT KOHTAKTHBIN Telne(OH ITalHeHTa.

5. YHUKaAIBHOCTE: J[Be MyOIHPYIOIIHE 3allHCH 00 OJTHOM H TOM K€ BH3UTE
ITAITHEHTA.

[IK-3.1

6. Bompoc: B ueM 3aKT0YaeTCA IPHHIFOHATLHOE pa3imuie Mexay Data
Lake u Data Warehouse? Kakoil moaxo 6omee IOIXOMHT I XPaHEHIT
HCXOIHBIX ITOTOKOB JAHHEIX C YCTPOHCTE IoM T?

OtanoH oTBeTa: Data Warehouse — cTpyKTypHpOBaHHOE XPAHIUIHIIE 1T
OUHII[EHHBIX, TeMATHUeCKH OPTaHH30BAHHBIX JAHHBIX, OIITHMII3HPOBAHHOE
I OM3HEeC-aHATHTHKN H oT4eTHOCTH. Data L.ake — XpaHIUIMIIE CRIPBIX
ITAHHBIX B HX native-popMmare (CTPYKTYPHPOBAHHEIX,
ITONYCTPYKTYPHPOBAHHEIX, HECTPYKTYPHPOBAHHEIX ). JJ14 XpaHeHH I
HCXOMHBIX TTOTOKOB ¢ IoMT (ceIpeie cHrHamel, JSON-ITakeTsl ) Oolee
nmoaxoauT Data Lake, Tak Kak OH ITO3BONAET IIPHHIMATE JTaHHBIE BRIC OKOI
CKOPOCTH H pa3zHooOpa3nd 6e3 HeMeJIEHHOIT CTPOTrOil CXeMBE.

YK-4.3

7. Borpoc: YTo TaKkoe MeTaJaHHBIE H KAaKYI0 POIL OHH HIPArOT B YIIPABIEHHH
Me [ LIHC KM OOIBIIIMI JTaHHBIMH 7

OTaloH oTBeTa: MeTaJaHHBIE — 5TO "TAHHBIE O TAHHBIX' . B KOHTEKCTe

Me THITHCKHX Big Data: Texmmueckme (gopMar gaitia, pa3Mep, gara
CO3/aHIA), OIIHCATelIbHEIe (HIeHTH(HKATOP IIalieHTa (a1 poBaHHELi),
THII HCCIIe JOBAHILA, KIIHOUYEeBEIEe CIIOBA), aAMHHHCTPATHBHEIE (CBEJIEHI I O
I[paBax JOCTYIIa, HCTOUHHKE JaHHBIX ). Pors: ObecneunBarT discoverability
(BO3MOKHOCTE HAIITH JAHHBIE ), HHTEpOIepabelbHOCTh, KOHTPOIL BEPCHIT,
VIIpaBIEHIE JOCTYIIOM H ayJHT HCIIOTb30BaHIA TaHHBIX. be3 MeTaJaHHbIX
IAHHbIEe CTAHOBATCA "TeMHEIM JIEeTHOHOM .

OIIK-6.3

8. Bompoc: Kakme BEI30BEI 14 HH(POPMAIHOHHOIT 6€30IIaCHOCTH CO3/1aeT
padoTa ¢ OONBIIMI JAHHEIMH B 3PaBOOXPaAHEHHH?

OtanoH oTBeTa: 1. Macirrab o pasHooOpasHe: YBellueHHe ITOBEePXHOCTH LA
aTaK (MHOXECTBO HCTOUHHKOB, BKIIFOUAd He3allHieHHsIe IoMT-
ycTpoiicTea). 2. CI0OKHOCTh KOHTPOIA AocTyrna: HeobxomMocTh
TPaHYIIHPOBAHHEIX ITOTHTHK I Pa3HEIX THIIOB UYBCTBHTEIBHEIX JTAHHEIX
(TeHOM, THArHO3bI, PHHAHCH). 3. PHCKH IIPH aHOHHMH3AILHH: B O3MOKHOCTE
JIe-aH OHHMH3AIIH IIPH CBA3BIBAHIH OOIBIIMHX HAOOPOB TaHHBIX.

4. CIOXKHOCTE ayauTa: OTCIeKHBaHHE BCeX OIepaIlii ¢ JAHHBIMIH B
pacrpegeIeHHEIX cHCTeMax. 5. COOTBETCTBHE PETYIIATOPHEIM
TpeboBamitaM: GDPR, 152-@3, HIPAA B YCIOBHAX CIIOKHBIX

OIIK-6.3
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AHATTHUYE CKHX ITATUIAIHOR.

9. Bompoc: OmmHIImTe Ipolecc H el H Ipo I poBaHid JaHHEIX (Data
Profiling) Ha 3Tarme IMOAroTOBKH Me JHITHHCKHX JAaHHBIX K aHATH3Y.

OtanoH oTeeTa: [Iporecc: ABRTOMATH3HPOBAHHEL COOP CTaTHCTHK H MeTa-
HH(opMaIHH 0 Habope JaHHBIX. 1] eni: BrIgBaeHe CTPYKTYPH JaHHBIX,
OIleHKAa KaueCcTBa (IIPOLEHT IIPOITYCKOB, PacIpe/ielIeHHe 3HAUEHHI],
YAaCTOTHOCTh AaHOMAIHIT), OOHApYKEeHHE 3aBHCHMOCTEH H KIFUeii,
ITOHIMAHHE COJIePAKIMOr0 H IIPHTOJHOCTH Ha0opa JAHHBIX 11 KOHKPETHOI
AHAJMTHYECK O 3aau (HalpHMep, IIOCTPOeHHe MOJIETH PHCKA). DTO
IEPBBIT KPHTHYECKHH AT ITepe T OUHCTKOH H aHATH30M.

YK-1.1, 1IK-3.1

CHT}”BI_[HDHHLIE 3441 110 TEME.

No i/m1

Jaxanue

IIpoBepsieMbIe
HJIK

3agaua 1: Bam ITpe1oc TARIIEHEI TOJIOCOBEIE 3AITICH ITAI[HEHTOR C
nmozo3peHneM Ha 6one3Hs [TapkiHcoHa. HeoO0X0mMIMO CIIpOeKTHPORATE
KOHBeliep Impeo06paboTKH LA IOCIIeYIOIIEr0 aHATH3a OCHOBRHBIX
rmapameTpoB (FO, dopmaHTEl ). OIMHIIIITE ITOCIEI0BATELHOCTE IIIATOB H
00OCHYIITE KAk IbLl.

OTtanoH: 1) 3arpy3ka H pece MILIHPOBAHIE: IIPHBeEeHIEe BCeX 3alliceil K
eIIHOIT yacToTe MHCKpeTH3aIH (16 kI'1r). 2) Hopmamir3ainia

aMIUTHTYIEL: JeleHIe Ha MAaKCHMATBHOE 3HAYEHIEe I yCTPaHe HIT
pazmuiii B TpoMKOCTH. 3) [TogaRieHne IryMa: IIpHMeHeHHEe QHIbTPa
BiHepa WM CIIEKTPaIbHOI O BEUMTAHIA. 4) CerMeHTaI[HA IT0 TOIOCOBOIT
akTHBHOCTH (V AD): BEIJIeTIeHIe TOIIBKO PeUeBEIX (JparMeHTOR.

5) Pa30uenne Ha peiimel: mimHa 20-30 Mc, mar 10 mc. 6) Pacuet

FO (amroputM pYIN) 1 opmant (depez LPC-aHanH3) IjId KaxIoro gpeima.
7) YcpenHeHHe 1o ppeiiMam g MOIy4YeHHI CTaOHIBHBIX KOHTYPOB
ITapaMeTPOB.

YK-1.2

(R

3amaua 2: IIpH aHaIH3e 3alCH MalfHeHTa C OXPHIUIOCThI0 BBl OOHAP YKIUIH,
YTO OlleHKa F'0 MeTOIoM aBTOKOPPEILAINI JaéT MHOT O OIMHOOK (JIOKHEIE
yIaBpoeHHA/ Aenend). [IpearoxnTe albTepHAaTHBHEIN MeTO OIleHKH FO 1
OOBACHITE €r0 IPeHMYIIECTBA B JAHHOM CIIyUae.

OTanoH: /114 maToIOr HYeCKOr o TOJI0Ca ¢ HAPYIIe HIIMH ITe PHO IHUHOCTH
Tyurrre MoAxXomuT MeTod pY IN (probabilistic YIN), KOTOpPELT HCITOIB3YET
BEPOATHOCTHYIO MOJIENE UIA OTCIIeKHBaHHA FO gaxe IpH HecTaOIWIBHOCTH
CHTHala. ATbTEPHATHBHO MOKHO HCIIONB30BAaTh CIIEKTPATBHBIT METO HA
OCHOB€ KeIICTpa 14 BRIJIEIEHH KA, COOTBETCTBYIOILET O IIEPHOY, UTO
MeHee UYBCTBHTEIBHO K IIIyMY H HCKAKeHILM.

ITK-6.3

3agaua 3: Koloera npejiaraeT HCITOIb30BaTh UL MeHITHHCKOTO aHAIlH3a
peuH TOMBKO KellcTpambHble Ko3(dmneHTs (MFCC). KpHTHUe CKH OIleHITE
3TOT IOJIXOJT. HA30BHTE JBA €r0 HeJOCTATKA A JTHATHOCTHKH ITaTOIOT It
TOIIOCOBOIO TPaKTa H IIPeIOKNTE JOIOIHIUTEIbHEIE IIPH3HAKH.

YK-1.1
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StanoH: Hegoctatkn MFCC: 1) OHu crabo oTpaxarT HH(OPMAI[HIO

0 TOTOCOBOM HCTOUHMKE (FO, IKHTTEp, IIHMMep), BAKHYIO UL
HEBPOIOTHUECKHX THATHO30B. 2) HH3Kad UyBCTBHTEILHOCTE

K BBEICOKOUYACTOTHBIM KOMIIOHEHTAM (HaIlpHME P, XPHIIEL,

IITYMEI ). JIOTIOTHHTEIbHbIE IIPH3HAKH: ITapaMe Tpel HeTouHHKa (FO,

HNR), (popMaHTHEIE UACTOTHI, BpeMEHHEIE ITapaMeTPhI (TEMII Peu,
I1ay3bl), HETHHEHbIE THHAMITYECKHEe IIPH3HAKH (3HTPOIM, ()paKkTaIbHAL
Pa3MepHOCTE ).

3agaua 4: /{14 3agaui MOHHTOPHHT A COCTOSHIA marpeHTa ¢ XObBJI mo
3aIIHCAM Kalluid HeoOXOIHMO BEIOpaTh YacTOTY JHCKpeTH3aIH. FcXoIHbIe
3AITHCH caenaHsl ¢ F's =44, 1 KI'1[. M OXHO IH CHIH3HTE YACTOTY
TICKPeTH3aIIH 11 YMeHbIeHH A 00béMa TaHHEIX 6e3 IOTepH
ITHArHOCTHYE CKH 3HAUNMOI HH(popMaru? OO0CHYVIITE.

OtanoH: /{14 aHami3a Kaloisd Hanbollee HHGOPMATHBHEI YacTOTHL A0 8—10
K[ 1l (OCHOBHEIE CIIEKTPAIbHbIe KOMIIOHEHTHI XPHITIOB, IITYMOB). COrIacHO
TeopeMe KoTemsHHKOBA, MocTaTouHo Fs = 20 kI '11. CHIKeHHe 00 16 K1 11
TOITYCTHMO, HO I COXPaHEHI BEICOKOUACTOTHRIX JAeTaneil (CBHCTAIIE
XPHIIBI) Ty4Ille HCITob30BaThk Fs = 22,05 xI'. He pekoMeHyeTCA CHIIKATh
HiKe 16 K[ 11, YTOORI He IMOTePATh AHATHOCTHUYECKH 3HAUNMEIE BEICOKHE
YACTOTEL.

I1K-6.3
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3amaua 5: IIpH pasMeTKe JaTaceTa PeueBEIX 3alHce III HCCIe JOBaHH T
HelIpeCCHH BO3HHK BOIIPOC: HYAKHO JIH YIATATh H3 3aIHCEl IIay3hl H
MeKIOME THA («3-3», «M-M»)? O00CHYIITe pelleHHe ¢ TOUKH 3PeHIA
ITHATHOCTHUYE CKOH IIeHHOCTH.

OtanoH: He ymanarse. [1ay3El, HX INMTETLHOCTE H YACTOTA, a TaKKe
3aIl0JTHEHHBIE T1ay 35l (MEAKOMETHS ) ABIAFO TCA BaAXHBIMH ITPOCO IHYeCKHMH
MapKepaMH IIPH JlellpecCHH (YBeIMYeHHe I1ay3, CHIKeHHe peueBoil
aKTHBHOCTH). 11X yaaneHie IIpHBEIET K ITOTEPE MHArHOCTHYECKH 3HAUIMOI
nHpopMaI. OIHAKO IS aHAIH3a YICTO aKYCTHUYECKHX IIp3HaKoB (F0,
()OpPMAHTEI) MOKHO BEIJIEIIATH TOIbKO O3BYUEHHEIE CETMEHTHI, HO COXPaHATh
METKH I1ay3 14 OTAEIBHOIO aHATH3a TEMIIOPATBHBIX XapaKTePHCTHK.

YK-1.1

3amaua 6: Harmomroire pparMeHT Koga Ha Python ¢ mcmons3oBannem librosa,
KOTOPEII 3arpy&aeT ayanodaill, BEOIOMHAET IIpeo0padoTKy
(HOpMAIH3aI[HE0, IITYMOIIOJABIEHIE ITPOCTHIM CIIEKTPAaIh HEIM BEIUHTAHIEM)
H BEIUHCIAET OCHOBHYIO YacTOTY FO II4 IEPBEIX 5 CEKYH],.

DTaloH: python import librosa import numpy as np # 3arpyska vy, sr =
librosa.load('audio.wav', sr=16000) # Hopmamzaipa v =y / np.max(np.abs(y)) #
IIpocToe criekTpaabHOE BhIYHTAaHHE (VIIp oméHHo) D = librosa.stft(y) magnitude,
phase = librosa.magphase(D) noise profile = np.median(magnitude[:, :10], axis=1,
keepdims=True) magnitude clean =np.maximum(magnitude - 0.5 * noise profile,
0) v_clean = librosa.istft(magnitude clean * phase) # BoimeneHHe repBbIX 5 ¢eKyH]I
y_segment =y _clean[:5%sr] # Ouenka FO meTogom p YIN {0 =
librosa.pyin(y_segment, fmin=70, fmax=400, sr=sr) print(f0[ 0])

OIIK-1.3

3agaua 7: IIpH aHamH3e romoca IalHeHTa ¢ TapHHIuToM LPC-aHamH3 Jaét
HEeYCTOIYHBEIE KO3()(HI[HEHTHI 114 HEKOTOPEIX (hpeitMoB. C yeM 3TO MOKET
OBITH CBA3AHO H KaK MOKHO VIIVUIINTE CTA0OIIEHOCTE OLIEHKI?

I1K-6.3
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StanoH: [TpHurHEL: 1) BEICOKIIT YPOBEHE IITyMa/OXPHIUIOCTH HAapyIIIaeT
npemonoxenne LPC o rmagkoM criekTpe. 2) HecTaroHapHOCTh

CHTHAJA H3-3a CIIa3MOB IIH IIPePEIBHCTOCTH To0ca. YIVUIIeHHT: 1)
YeennunTs HHY gpeitva (mo 40-50 MC) g yepeJHeHH A, HO He CIIIIKOM,
yTOOBI HEe HAPYIATh CTAIHOHAPHOCTD. 2) [IpHMeHHTS IIpeIBAPHTEIbHYIO
(pHIIBTpALHEO A1 ITOJABIEHHA IITyMa. 3) HcIions30BaTh peryiapH30BaHHEIE
MeTobel LPC (HampuMep, criaaxkHBaHie Ko3QQHIHEHTOB II0 COCeTHIM
¢peimam). 4) PacCMOTpeTh albTe pHATHBHBIE METOIBI OIeHKH (JOPMAHT
(HarmpHMep, Yepes CIeKTpalbHble IHKH 1Tociie BIID).

3amaya 8: [IpoeKT Impe/onaraeT cOOp peueBbIX JJAHHBIX OT IAIHEHTOR C
KOTHHTHBHBIMH HapyIIeHHAMHI Yepe3 MOOHIEHOe IIPIIoKeHHe. CocTaBbTe
IlepeueHb U3 3-X TeXHHYeCKIX TpeOOBaHHI K 3aIlICH, KOTOpEIe o0eciieuar
IIPHT OHOCTH JAHHBIX LA IOCIIe TYIOINero aHaATH3a.

OtanoH: 1) Yactora muckpeTH3aii: He HIKe 16 K11, popmar PCM Ge3
cxaTHA (1w lossless-cxatie). 2) KoHTpoIs KauecTBa

3aIlHCH: aBTOMAaTHUYeCKad IIPOBepKa YPOBHA CHTHANIA (F30erarh KIHIOIHHTA H
CITHIIIKOM THXHX 3aIlHCell), BCTPOeHHAA 3aIliCh KaTHOPOBOYHOI O TOHA.

3) MeTagaHHsle: o0A3aTelbHad IIPHBA3KA K HIEHTH(PHKATOPY MallHeHTa

(1 dpoBaHHOMY ), (PHKCAIA JATEL BpeMeHH, YCIOBHIT 3aIlHCH (THXad
KOMHAaTa, HCIIOIh30BaHH e TaPHUTYPEI), [UIHTEIbHOCTH 3aIliCH.

3agaua 9: ITpH BEIUICIEHHH KelICTPa MOIMHOCTH NIA IHATHOCTHKH
HapyIIIeHHI TOIOCOBOI0 TPaKTa B IIOTYUIIIH 3HAYeHH, OJH3KIe K HYJII0
LA BceX K03 QHITIEHTOR, KpoMe MepBoro. O 4éM 3TO MOKET
CBHIETEILCTBOBATE?

OTalIoOH: OTO MOKET YKA3hIBaTh HA OTCYTCTBHE YETKOH (POPMAHTHOI
CTPYKTYPHL B CHTHAIIE, UTO XapaKTepHO A4 1) CHIBHO 3alllyMIEHHOTO
CHTHa’IAa (IIyM MacKHpyeT (popMaHTEI). 2) ['olloca ¢ BEIpak eHHOIT
OXPHIUIOCTHIO (HETIEPHOMIUECKH I HCTOYHIK, IITYMOIIOOOHEI CIIEKT]).

3) Peun Ha BOOXe IIH LIYMHBIX PECIIHPATOPHBIX 3BYKOB. Heo0x0mmio
IIPOBEPHTH KAUeCTBO 3aIMCH H IIPHMEHHTh O0lee arpeCcCHBHOE
IIIYMOIIOTABJIEHHE IUIH PACCMOTPETh aHAIM 3 APYTHX IIPH3HAKOB (HAIIPHMeED,

HeIMHeITHY HHAMHKY).

I1K-6.3

10

3amaua 10: Heobxomimo IpoaHaTH3HPORATh, KaK H3MEHHTCS PEUeBOIl
CHTHAJ IIPH MOJIETHPOBAHIH ITapalHya OJHOH I'0TOCOBOH CBA3KH C
HCIIOTBh30BAHHEM MOJIE N «HCTOUHHK-QITILTPY . Kakie mapaMeTphl MOJIEITH

(rcTouHHKa/(PHIBTPa) OYAYT 3aTPOHYTHL H Kak?

StanoH: Mctounnk: CHIZHTCA PeTYIAPHOCTE KoaeOaHil (VBeTHUHTCA
IKUTTED, IIFIMMED ), BO3SMOKHO

IOABJIEHIE CyOrapMOHHK WIH OHQoHaIl. @HWIbTP: M3-3a aCHMMeTPHH
TOIIOCOBOIO TPAKTA H3MEHATCI YacTOTHI H IIHpHHA (popMaHT (ocodenHo F1 u
F2), MOXKeT ITOSBHTHCA JAOIOMHUTEIbHELI CIIEKTPalIbHENT IITyM. B Moenn
LPC 3T0 oTpa3uTCa B YMEHEIIEHHH TOUHOCTH IIpe ICKa3aHid H VBeTHUeHHH
SHEPTHH ONIHOKH IIpeICcKa3aHH A

1IK-6.3

3agaHus JJI9 CaMOCTOATEILHOH PabOoTEI
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Borpoc 1: Yto Takoe «romoMopdHas oOpaboTka» CHTHAIOB H IIOUEMY OHA
IOJIe3HAa 1A pa3eIeHHd HCTOUHHKA H (PHIbTPa B peun?

StanoH: ["'omoMmopdHat 0OpadoTka — KIacc CHCTEM, KOTOPEIE IIpeodpazyioT
HeJTHHEeHHYI0 KOMOHHAIII0 CHTHAIIOB (HAIlpHMep, CBEPTKY HCTOUHHKA H
(IUIFTPA) B MIMHEITHYH CYMMY ITYTEM IIPHMeHeHIA HeIIHHEeITHOTo
npeobpazoBaHud (TorapHgma). B peur 3T0 ITO3BOIAET MEPEiiTH 0T CBEPTKI
BO BpeMeHHOII 00ITacTH K CIIOKEHHI0 B KelICTPalIbHONH 00IacTH, T'/le MOKHO
Pa3geiTh KOMIIOHEHTHI HCTOUHHKA (BBICOKHE KeIICTPaIbHbIE OTCUETHI) H
(pIIhTPa (HI3KHE OTCUETHI).

I1K-6.3
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Borpoc 2: O0BACHHTE Pa3sHHITY MeKIY IIapaMeTpaMI « [KHTTep» (jitter) i
«1mMmMepy (shimmer) B aHam3e TOI0COBOI0 HCTOUHHKA. KaK OHH CBA3aHBI
C Me THIDHCKOH THATHOCTHKOH?

OTanoH: [[KHTTep — BapHaIiA IlepHo a OCHOBHOr o ToHA (FO) oT IpKIa K
IUKITY, OTPaKaeT HeCcTaOHIFHOCTh YacTOTH. IITHMMe p — BapHaIHg
AMIUTHTY I TOIOCOBOTO CHTHANA, OTPakaeT HeCTaOIWIbHOCTE
HHTeHCHBHOCTH. [IOBBIIIEHTE KUTTEPa H IIHMMMepa XapaKTepHO LT
MATOJIOTHIT TOTOCOBBIX CBA3OK (Y3EIIKH, ITapaiiy) H HeBPOIOTr HUeCKHX
3aboneBanHil (Oone3Hsb [TapKHHCOHA), UTO JlellaeT HX BaAKHBIMI
OOBEKTHRHEIMH OHOMAPKEPaAMI.

OIIK4.1

Bompoc 3: [ToueMy IIpH aHAIH3€e JeTCKOro romoca TpedyeTca ocobad
HAacTpoiiKa IapaMe TPOR (HAIIPHMED, JHAIa30H ImoHcka FO)?

JtanoH: YacToTa OCHOBHOIO TOHA V feTeil (200400 I'1r) 3HAaUHTETBHO
BEIOIIE, YeM Y B3pocIEIX (80—-200 I'm). ITosroMy mpH olneHKe FO HeoOXomimo
VBEIIHUHTh MIHHHMAIbHYE 4acTOTy (fimin) B anropurmax (Hampumep, 10 150
['11) 1, BO3MOKHO, PACIIHPHTE IIOIOCY aHam3a. Takxe popMaHTHEIE
YACTOTHl y AeTel BhIIle H3-3a MEHBIEH [IHHEI TOT0COBOTO TPAKTA.

YK-1.2

3amaua 1: Ucrmoms3ya Python i 0ubmioreky librosa, Hammirmmre Ko,

KOTOPBII 3arpyAaeT ayaHo(aill, CTPOHT OCIJULIOr PAMMY H CIIEKTPOr paMMy
(TorapH(MIYECKVIO ) U1 IIEPBLIX 3 CEKVH]L 3aIlCH.

DTaloH: python import librosa import librosa.display import matplotlib.pyplot as plt
y, st = librosa.load('child voice.wav', si=16000) segment =y[:3*sr] #
Ocripunnorpavma plt.figure(figsize=(12, 8)) plt.subplot(2,1,1)

librosa.display. waveshow(segment, sr=sr) plt.title('OcrLimnorpamma’) #
Criextporpamma plt.subplot(2,1,2) D =

librosa.amplitude to db(np.abs(librosa.stft(segment)), ref=np.max)
librosa.display.specshow(D, sr=sr, X _axis='time', y_axis='hz")
plt.colorbar(format="6+2.0f dB") plt.title('Criextp orpanmva’) plt.tight layout()
plt.show()

OIIK-1.3
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3amaua 2: BE unTaeTe CTaTbio, B KOTOPOI LA AHMArHOCTHKI OOIe3HH
ITapKHHCOHA HCIIOB30BaAMH TONEKO MEFCC. IIpemIoxnTe, Kakie eIrné

ITPH3HAKH MOTJIH OBl YIYUIIHTE KIIacCHPHKAIHIO, H 000CHYITe HX BEIOOP.

OtanoH: Jlng 6one3un I[TapkHHCOHA XapaKTePHBL: THIIOKIH e3HA

peur (MOHOTOHHOCTE, CHH/KEHHE BapHAaTHBHOCTH F0), HapyIIeHH T
APTHKYILAIHH (Ppa3MBITHe (JOpMaHT ), TpeMOop roioca. ITone3Hsie
moroaHeHHA: 1) IIpocomirdeckie IMpH3HaKH: CTAHIAPTHOE OTKIOHeHHe FO,
miana3o” FO, Tenmar peunt. 2) [IpH3HaKH HCTOUHIKA: KHTTep, omvep, HNR

IIK-8.2
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(OTHOIIIEHIE CHTHAI/IITYM). 3) @opMaHTHUe CKHE IIPH3HAKH: CKOPOCTH
mMeHeHHd F1/F2, nnipraa gopmant. 4 ) HecTalfHOHApHEIE
MIPH3HAKH: SHTPOIH L, (PpaKTaTbHbIE PA3MEPHOCTH.

Tema 2 «MeTop! aHATH3a H CHHTE3a PEUH)

[TpoBepsiemble komrteTeHIIMH H UJIK (KomeI), ¢ opMIIpyeMble ITPH H3YYeHHH TeMBI: TIepeUeHb
VK-11; VK-1.2; OIIK-1.3; OIIK-4.1; IIK-6.3; IIK-8.2; I[IK-11.2

K'DHTPGJ]I:-I{BIE BOITPOCEI ITO TEMC.

Ne i/m1

Jaxanue

IIpoBepsieMbIe
HJIK

Borpoc 1: Ommmite mponecc BeruncaeHna MFCC (Mel-Frequency Cepstral
Coefficients). IToueMy OHH TaK IIIHPOKO HCIIOIB3YIOTCA B PAcIIO3HABAHHIH
PEUH H TOIIOCOBOIT OHOMETPHIL?

OtanoH: Otamkl: 1) [IpemobpaboTka (IipesMitdazmpoBanie,
(pervrporantie). 2) BII® xaxgoro gpeiiva — CIIEKTP MOIITHOCTH. 3)
[TpiveHeHIe OaHKa Mell-()IIILTPOB (JIorapH@MITye CKasd IIKana,
HMHTHPYIOIAA BOCIIPHATHE clIyXa). 4) JlorapH@MIIpoBaHiie SHePruit
(GHIETPOB. 5) INcKpeTHOE KOCHHYCHOE ITpeobOpazoranue ([IKII) —
MFCC. [Iprnunas! nmonyngpHocTH: MFCC KOMITAaKTHO IIPEJICTABIIAFOT
CIIEKTPaIbHYIO (popMy (HHBAPHAHTHBEI K OCHOBHOMY TOHY ), YCTOITUHBEI K
IIIYMY, XOPOIIIO OTPakarT HHIHBHAYAIbHEIE 0COOEHHOCTH ITOIOCOBOTO
TPaKTa, YTO BaKHO I OHOMETPHH H PacIIO3HABAHII .

ITK-6.3
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Bormpoc 2: Kakie cyIecTBYFOT MeTO/IbI BpEMEHHOT'O aHAIIH3a PeUH H 1A
KaKIX MeTHI[HHCKHX 3aJfad OHH ITPHMeHH MBI ?

OtanoH: 1) ABToKoppenaa: omeHka FO, IeprHoIoB TOTOCOBRIX IHKIOB.
2) OVHKIM A HYIEeBBIX ItepecedeHInl (ZCR): pa3mHueHIe 3BOHKHX/TITYXHX
3BYKOB, JIETEKI[IA IITyMa. 3) DHeprid CHTHalIa BO BpeMeHH: OIleHKa
HHTEHCHBHOCTH T'OI0CA, BRIJIETIEHIE VIAPHBIX CIOTOB. 4) JIIIHHO- I
KpaTKOBpPeMEHHAA SHEPTHA. J1A CETMEHTAIMH peuH H Imay3. Me JHIFHCKOoe
IPHMEHEHHe:. aHalI3 TeMITa PeUr ITPH AelpeccHi, oOHapyKeHHe adjoHIH,
OLIEHKA PeueBOH HATPY3KH IIPH TapHHTHTaX.

1IK-6.3

Bormpoc 3: YTo Takoe CIIEKTporpaMMa H KaKHe THITEI CIIEKTPOrpaMM
(LIPOKOITOIOCHAS Y3KOIIOIIOCHAA) TIPe IOUTHTEbHbI A aHaIH3a JOPMAHT
H OCHOBHOT'O TOHA COOTBETCTBEHHO?

OtanoH: ClieKTporpaMMa — BH3YAIH3AIIA CIIEKTPa BO BPEMEHH (BpeMs,
yacTOTa, HHTEHCHBHOCTS ). ITIHpoKonmoaocHad (KOPOTKoe OKHO, ~5-10 Mc):
XOpoIllee BpeMEHHOE pa3pelleHie, YUETKO BHAHBI (JOPMaHTHEIE IIOJIOCEL, HO
ILIOX0€ YAaCTOTHOE pa3pellieHne (TOHBI

CIIHBAKOTCA). Y3KOIIOIOCHAS ([UIHHOE OKHO, ~30-50 Mc): XopoIree
YACTOTHOE Pa3pellleHHe, BHIHBI OTAebHEIE TapMOHHKH [0, HO pasMEITEL
(opmanThl. /{114 aHam3a GOPMAHT HCIIOIB3YIOT IIIHPOKOIIONOCHYEO, I
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aHami3a F0 — y3KOIIOIOCHYIO CIIEKTPOr PaMMY .

Borpoc 4: O0BACHNTE ITPHHITHIT Pad0oTH OaHKa MelI-QIUIbTPoB. IloueMy Mell-
IITKaNa IpeIIOUTH TeTbHee JIHHEHH O I aHalH3a PeyH?

OTanoH: baHK MeT-QHIBTPOB — HAOOP IePeKPHIBAOIIIXC A ITOJIOC OBBIX
()HIIBTPOB, YACTOTHI KOTOPBIX PacIpe/ielIEHb] 110 Me-IIKalle
(morapu@dmHyecKad arrpoKCHMAI A HETHHETHOT0 BOCIIPHATHA BEICOTHL TOHA
yemopekoM). [IpenmyrnecTea: 1) YUET ICHXOAKYCTHKH: IIYUIIEE Pa3pPeIlleHIE
Ha HH3KNX YacToTaX (T7e BakHEl (J)OPMAHTEI) H MeHBIIee Ha BRICOKHIX. 2)
[ToBBIIIEHHE YCTOIUMBOCTH K IITyMY. 3) Y MeHBIIIEHHEe pa3MePHOCTH
IIPH3HAKOBOTO IIPOCTPAHCTERA.

1IK-6.3
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Bompoc 5: Kak ycTpoeH nmpoctelnimi LPC-Bokoaep A CHHTEe3a PEeUH H I'Ie
OH MOKET IIPHMEHATEC I B MeIIIHHE?

OtanoH: LPC-Bokoep: Ha cTOpOHE aHanm3a BEUHCcIAeT LPC-

K03 (HIHEHTEI H ITapaMeTPEI HeTOUHHKA (F0, 3BOHKOCTH/TIIYX0CTh). Ha
CTOPOHE CHHTEe3a: TeHepaTop B30y &K e HHA (MMITYIIhC HBIIT HIIH IITYMOBOI )
IIPOITYCKAaeTCA yepe3 PHIBLTP C IepeJaTOuHON (PYHKIHEH, OIIpe /e IaeMOlt
LPC-xoa(davu. ITprmeHeHHe B MeiIiHe: 1) [TomocoBoe ImpoTe3HpoBaHHe
LA TIAI[HEHTOR ITOCIE TapHHTAKTOMHH. 2) Y CTpOoiicTBA allb TEPHATHRHOI
KoMMYHHKAITHH (AAC). 3) OOGydeHHe ITPaBHILHON apTHKYIIAIHH B

TIOT OTTE JTF .

I1K-6.3

Borpoc 6: Yto Takoe cKpeITEie MapkoBckme moaear (HMM ) H KaK OHI
IIPHMEHAFOTCA B PACIIO3HABAHIH H30THPOBAHHEIX CIOB 1A Me THIHHCKHX
KOMAHTT?

ItanoH: HMM — cTaTHcTHUYeCcKad MOJIETE, IIPEJICTABIIIIOIIAd CHCTEMY KaK
Halop CKPBITHIX COCTOAHINI (HaIprMep, (PoHeMEI ) H HaOIFo fae MBIX
CHMBOJOB (aKyCTHUECKHE BeKTOPEI). B ASR Kaxk10e CIIOBO MOJIEeIHPYeTC
HMM, rzie cOCTOAHNA COOTBETCTBYIOT aKyCTHUECKHM eHHHII[AM, a
IePEXOIbl — BPEMEHHOMH ITOCIEOBATEFHOCTH. B Me THIIHE | HCIIOTB3YETCA
B HHTepeiicax «ToI0Cc-KOMaHIa» I VIIPABIEHHI Me THIITHCKHM
o0opyIoBaHHeM (HaIIpHMeD, «BKIIFOUHTE TOMOIpad» ) HIIH B CHCTEMAX LA
IMAIHEHTOB ¢ OT PAHHYEHHOH MOTOPHKOIL.

I1IK-8.2

BD]'[PDC 7. Kaxie CTAHIAPTEL PEUECEOI0O KOTHPOBAHIA HCITOJIE3VIOTCAH B
TEIIEMECTHITHHE H ITOHUEMY BaAHa HIEKAA BHI[EP}I{EH?

StanoH: CrtaHaapTel: OPUS (aganTHRHBLOL, HII3Kad 3ajiepxka), G.722
(IIIHPOKOITOIOCHEII ), SpeeX (OTKPHITHII). BaXHOCT: HH3KOIT 3a0e PAKKH: LA
HHTEPAKTHBHBIX CEQHCOB (TeIeMOCTHI, peabIUHTALA) 3aepAKKa JOIKHA
O®ITE MeHee 150 mc, uroOrI H30eKaTh JHCKOMQOpPTa H HApVILeHIiT oOpaTHOIT
cB3H. Takke BakHA YCTOHUHBOCTE K IIOTEPAM ITAKETOB.

OIIK+4 .1

Bompoc 8: Kak MOKHO HCIIONB30BaTh CHHTE3 PedH I10 ITapaMeTpaM LT
CO3/IaHI IIePCOHAIT3HPOBAHHEIX T'OJIOCOBEIX ITOMOIITHHKOR B
peaOHIHTAIHI ?

OtanoH: Ha ocHOBe 3armicell ImarieHTa (IWIH er0 POJACTBeHHHKA) MOKHO
oOyUHTh ITapaMe TPHUYECKYH MOJIEIIb CHHTe3a (HallpHMep, Ha ocHOBe LPC
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HITH HEeIIPOCETERYIO ) I TeHePaI[HH T'OI0Ca C IIPHBEYHBIMH

ITPOC OIHUECKHMH XapaKTePHCTHKAMH. TaKoil IIOMOIIHIK MOKET JIaBaTh
HHCTPYKIHH 110 peaOITHTAI[HH, HAITOMHHATh O IIpHEMeE JTeKApCTB, UTO
IIOBBIIIAET KOMIUIA€HC H SMOIHOHAIBHENT KOM(OPT ITal[HeHTa.

Bompoc 9: B 4UéM OCHOBHOE OTIIHYHE TTapaMeTPHUe CKHX METOAOB CHHTE3a
(LPC, (popMaHTHEIIT) OT KOHKAaTeHATHBHEIX H CTATHCTHUYECKHX?

StamnoH: [Tapamerprueckne (LPC): cHHTe3 IO YIIPaRIAe MbIM ITapaMeTpaM
(koadrarnenTsl, FO). I'nbkne, HO MOI'YT 3BYYATh

HCKYCCTBeHHO. KOHKaTeHAaTHBHEIE: CKIIEITKA 3aIlHCAaHHEIX CETMEHTOB PEUH.
EcTecTBeHHOE 3BYUaHIE, HO TPeOYIOT OTPOMHEIX 0a3 H MeHee

rHOKH. CTaTHCTHUYECKHE (HelpoceTeRble, THIIA Tacotron): TeHe pHPYIOT peydb
HaIPAMYE0 H3 TEKCTa C IIOMOIIBI0 MOJeNel, OOYUeHHBIX Ha OOJBIIIX
TAHHBIX. J[ar0T BEICOKOE KQUECTBO H €CTECTBEHHOCTh, HO TPeOYIOT GONBIIIX
BEIUHCITHTEIBHEIX PECYPCOB.

IIK-8.2
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Bompoc 10: Kakme oCHOBHBIE 3TAIlbl BKTHOUAET KOHBeHep ASR-CHCTEMEI H
KaKHe H3 HILX HanOolee KPHTHYHEL 11 MeIIIHHCKOTO IIPHMeHeHA?

OtanoH: Jtamkl: 1) AkycTHueckas o0paboTKa (IIIyMOIIoAaBIeHHe ). 2)
I13Bneyenne mpmHakoB (MFCC). 3) AxycTHueckoe MofenupoBanie (HMM-
DNN, CTC). 4) SA3sikoroe mogenupoBanie (N-rpavmer, RNN-LM). 5)
JlexopoBaHie (IOHCK HanOolee BePOATHOI ITOCIIE IOBATEIEHOCTH

CIIOB). KpHTHUHEIE I Me IIIHHEL: aKycTHYecKasd oOpaboTka (KauecTBO
3aIHCell YacTO HI3KOE), T3BIKOBASd MOJE b (Me IHIMHCKAA TEPMIHOIOTH ), a
TaK&Ke HHTePIIPE THPYEMOCTh H YCTOHUHBOCTE K aKI[e HTaM/TIATOIOTHAM PEYL.

IIK-8.2

CHT}"HI_[HDHHLIE 344 110 TSMCE!

Ne i/m1

Jaxanue

IIpoBepsieMbIe
HJIK

3amaua 1: PazpaboTaiiTe KOHBellep M1 aHAII3a 3aIlHCE Kalllld C I[EeIIBE0
MEeTeKI[IH IIPHCTYIIOB acTMBIL. OIMHMIIITEe, KaKie IIPH3HAKH (BpeMeHHBIE,
CIIEKTpalbHEIE) BRI OYJIETE M3BIEKATH H ITIOUYEMY.

OtanoH: 1) [Ipemobpaborka: GIbTP BepxXHUX yacToT (=100 I'mr) mus
yIATeHH I HI3KOUacTOTHOrO IyMa. 2) Jle TeKIa COOBITHIT KaIlUIA: 110 IIOPOTY
sHeprud H ZCR. 3) M3BneueHIe IIPH3HAKOB H3 Ka&KIOTO

COOBITHA: Bpemerroie: JNINTEIILHOCTH, IMHKOBAA aMIUIHTY Aa, KOIHYECTBO
B3PBIBHBIX (pa3. ChekmpaivHole. LEHTPOH] CIIEKTPA, IIIMPHHA IIOTIOCHI,
SHepruH B rmonocax 0.5-1 k[’ (HH3K0YACTOTHBII KOMIIOHEHT) H 1-3 K11
(BEICOKOYACTOTHEIE XPHITHEI). Kencmpamwusie: 1-3 MFCC 4 ormicaHnA
CIeKTpanbHOIl popMel. 4) Kinaccuduxarop (SVIM/pelaroiiee AepeBo) ILT
Pa3 M UeHH K HOPMATbHOTO KalIULD) H «KAIIULA C XPHITAMID.

-3

3amaua 2: ITpu nenoms3oBanui MFCC g Be pH(HKALII THKTOPa
(TOBOPAIIETO) B CHCTEME KOHTPOIA JTOCTVIIA K MeTHIIHCKOI HH()OPMAI[IH
OKa3alI0Ch, YTO TOUHOCTE IAJAeT, €CIIH YeTIOBEK TOBOPHT C HACMOPKOM.
[TpemnoxuTe criocol agarrTaii MOIEIH 10 H3MeHEHHEBII TOJI0C.

IIK-8.2
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OTanoH: 1) AyrMeHTalHd JaHHBIX. JOOABHTE B OOYUAOIIYH BEIOOPKY
3aIIHCH C HCKYCCTBEHHO HCKAKEHHBIM TOJIOCOM (Uepe3 (DI TPAITHEO,
HMHTHPYIOIIYIO 3aTI0KEHHOCTh HOca). 2) M crioms30BaHie HHBAPHAHTHBIX
IIpH3HAKOB: KoMOHHHpoBaTh MFCC ¢ nmpm3HakamMHu mpocoyi (F0, Temir),
KOTOpPHIE MeHEee ITOBe PKEHBI H3MEHEHILAM H3-3a HacMOpKa. 3) IIpumeHeHHE
aJall THRHOT O HOPMAIH 3aI[IOHHOTO CIIOA (HalpHMep, alallTHBHAS HOPMAI[HA
11O Cpe THeMY/ THCIIE PCHH ) B HEITPOCe TeBOH MOJEH, UTOOkl OHA
IIOJCTPAHBANACH TIO] AKYCTHYECKHE YCIOBHA

3amaua 3: /Ig CHHTe3a ToI0ca MalfHEHTA ITOCIIe TapHHT3KTOMIH
IpeI0KEHO HCITONE30BaTe LPC-pokogep. OMHAKO CHHTE3HPOBAHHELI T OI0C
3BYUHT «poO0oTH3HpoBaHHOY. Kakie momudukampi LPC-ciHTe3a MOKHO
IIPHMEHHTH 14 IIOBBIIIEHIT € CTECTBEHHOCTH?

OtanoH: 1) Ucnons3oBaHie Gollee TOUHON MOJIETH HCTOUHHKA: 3aMEHHTh
IPOCTOH HMITYIbCHBLIT/IITYMOBOI T€HEPATOP HA MOJEINE C JAUTTEPOM H
IIIHMMEPOM, XapaKTEPHBIMH I HATYPATIbHOI O TOJIOCA.

2) ITocTtoGpaboTka: mobaBieHIe HeOOIBIIIOrO JOHOBOTO IITYMA, TUIABHEIE
Iepexoabl MeX QY 3BOHKHMIL/TIIYXHMH ceTMeHTaMH. 3 ) KoHTpoIm
IIPOCOIHH: BHECEHHE €CTECTBEHHBIX H3MeHeHHIT FO H [T eIsHOCTH Ha
ypoBHE (ppa3sl (HHTOHAIHA). 4) PacCMOTpPeTs COBpPeMEeHHEIE HEIPOCETEBEIE
METOBI CHHTE3a (HapuMep, Ha ocHoBe WaveNet rin Tacotron), eciaH
BEIUICITHTEIBHEIE PECYPCHI TIO3BOIIAIOT.

1IK-6.3

3amaua 4: I1pu pazpaborke ASR-CHCTeMSI 1A TPaHCKPHOHMPOBAHH A
BpaueOHBIX JHKTOBOK BO3HHKIIA ITPOOIEeMA C PacIlO3HABAHHEM PeIKIX
MeJHITIHCKIX TePMIHOB. KaK MOXKHO YVIVUIINTE I3IKOBYIO MOJEIE
CHCTEMEI?

StanoH: 1) COop crerHamI3HPOBAHHOI O TEKCTOBOI O KOPITYCa: Me JHITHH CKHE
VueOHHKH, HCTOPHH O0Ie3HI, HayyHbIe CTaThH. 2) OforalleHme

CIIOBApA: ABHOE JOOAaBIEHIE TEPMHIHOB H HX YaCThIX BAPHAHTOR
IIpON3HOIIeHH . 3) HcImonbs30BaHme ITOACIOBHOH TOKEHI3AI[HH (HAIIPHMED,
BPE — Byte Pair Encoding) mis o6paboTKH pe KX H COCTABHBIX
TepMHHOB. 4) Fine-tuning mpeo0y4yeHH O A3BIKOBOI MOJeH (HaIlpHMep,
GPT) Ha MeIOIHHCKIX TeKcTaxX. 5) B3BellDBaHile TEPMIHOB B A3BIKOBOIT
MOZEIH Y14 IIOBBIIIEHIA HX IIPHOPHTETA IIPH AEKOTHPOBAHHH.

IIK-8.2
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3amaua 5: HeoOxXomIMO CpaBHUTE JIBA METOA OIleHKH FO:
ABTOKOPPEIAIHOHHENI H cepstral. B KaKHX CHTVaILMAX KaK b0l H3 HIX
IPeIIOUTHTEIFHEE JTIA aHATH3a ITaTOIOI HUe CKOH peyH?

OTaloH: ABTOKOPPEIAIHOHHBOT METO XOPOII LI YHCTHIX, TIePHOIHUECKIX
CHTHAJIOB. [IpH IATOIOTHAX C CIUIBHOI OXPHIUIOCTHIO IIIH IITYMOM OH
CKJIOHEH K oIlHOKaM (JI0KHEIe ITHKH ). Cepstral MeTo[I (ITOHCK ITHKA B
KeIcTpe) Oolee YCTOITUNB K IITyMY, TaK Kak padoTaeT B JorapH(MHUeCKOI
CIIEKTPaIbHOI 00IaCTH, T MePHOMIUHOCTS BEIZIENAETCA uéTue. /114 romoca
C BEICOKOIT HecTaOIIFHOCTEIO F( (Hamprmep, crracTHye ckad THC(OHI)
IYYIIE HCIIOIB30BAaTh AITOPHTMBI, OCHOBAHHEIE HA BEPOATHOCTHEBIX

Mozenax (pYIN), KoTopsie JaroT Oolee IIIaBHEIE KOHTYPEL.

I1K-6.3

3amaua 6: Harmomroire parMeHT Koja Ha Python, KOTOPELT BEUICIAET 13
MFCC + HX IIepBYIO H BTOPYIO IIPOH3BOHELE (IeIbTa H AelIbTa-IellbTa) I

OIIK-1.3

34




ayodailia ¢ HCIoabk30BaneM librosa.

DTanoH: python import librosa v, sr = librosa.load("speech.wav', sr=16000) #
HM3Baeuenne 13 MFCC mifcc = librosa.feature.mfcc(y=y, sr=sr, n_mfcc=13,

n_ ff=2048, hop length=512) # IlepBbie H BTOphIE IMpoH3BoAHBIE delta mfcc =
librosa.feature.delta(mifcc) delta2 micc = librosa.feature.delta(mfcc, order=2) #
O0begqHHEeHHE B ofHH IMpH3HaKoBbIi BekTop micc features = np.vstack([mifcc,
delta mfcc, delta2 mfcc]) prmt(mfcc features.shape) # (39, komiuecTBO (hp €FIMOB)

3agaua 7: I1pH aHamH3e CIIeKTPOrPpaMMEI 3aITHCH ITAlHeHTa C
OOCTPYKTHBHBEIM altHO3 CHA OOHAPYAKEHBI ITEPHOIHYECKIE «IIPOBATLI
SHEPTHH B HII3KOYACTOTHOI 00IacTH BO BpeMA xpara. Kakoit mapaMmerp
MOKHO aBTOMATHUE CKH H3BIIeYh I KOTHUYECTBEHHOH OIeHKH TAXKECTH
arrHo3?

STanoH: MoXKHO pacCUHTaTh HHAEKC alHOA3-THIIONMHO3 (AHI) Ha ocHOBe
ABTOMATHYECKOMN JeTeKI[HH COORITHIL: 1) CerMeHTAI 3aIdiCH Ha 3II0XH
(HarrprMep, 30 cexyHT). 2) JIIT KaK IO 3I0XH: BEIUICIEHHE CpeJTHe
s3HepruH B mmoaoce 50-300 I'ty (ocHOBHAA SHepTHA Xpara). 3) JleTeKIH
COOBITHA «IIPOTYID): CHIUKEHHE SHEPTHH HIKe Imopora (HarmpmMep, 50% ot
CpeJIHero) Ha IIPOOILKHTEIbHOCTE >10 cexyHA. 4) AHI = (urcio coOsITHil /
O0Ilad JINTEIBFHOCTE CHA B yacax). Takxe MOKHO aHAIH3HPOBATh YacTOTY
ITOBTOPEHHA COOBITHIL.

I1K-6.3

3agaua 8: J[14 cHCTeMEI PacIo3HABAHHA SMOIIL 110 TOJIOCY PEIEHO
HCIIONB30BATh ITPH3HAKH H3 Habopa eGeMAPS. O0BACHITE, UeM 3TOT Habop
IpeIOUTHTe ThHee cTaHAAPTHREIX MECC Mg qaHHOMN 3a/1aum.

StanoH: eGeMAPS (extended Geneva Mimmalistic Acoustic Parameter
Set) — 3To TIMATeIFHO OTOOPaHHENT HAOOp H3 88 IIPH3HAKOR,
oxBareIBarOIMX: 1) YacToTHEIe TTapaMeTPsI (FO, OopMaHTEHI).

2) DHepreTHUYeCKHe mapaMeTpsl (TpoMKocTs, HNR). 3) BpemeHHBIE
IapaMeTPhl (TeMIT peur, ay3el). 4) ClieKTpalbHEIE

mmapaMeTpsl ((pIrokTyarid, meHTpoua). B otnnune or MFCC, KOoTophIe B
OCHOBHOM OITHCHIBAOT CIIEKTPAIEHVIO hopmy, eGeMAPS

BKJTFOUAET ITPOCOANUECKHE H KaueCTReHHbIE XapaKTePHCTHKH IOI0Ca,
HaIIPAMYI0 CBSI3aHHBIE C SMOIHOHATFHEIM COCTOAHHEM (HAIIPHMED, BBICOTA
TOHA, TPOMKOCTE, UHCTOTA I0lIoca), UTO JAelaeT ero Oomnee 3peKTHBHEIM LA
AH AT 32 SMOIL[HIL.

IIK-8.2

3amaua 9: I1Ipu nmepemaue peueBEIX TAHHBIX 110 TeJIEMETHIHCKOMY KaHaIy C
HI3KOMH IIPOITYCKHOI CIIOCOOHOCTRIO HYKHO BEHIOpaTh KomeK. OO0CHYITE
BEIOOD Kozieka OPUS mepen Speex win G.711.

ItanoH: OPU S npeJIIoUTHTEIEHEE IIOTOMY UTO:

1) AZAaNITHBHOCTE: AHHAMHUECKH MeHAeT OHTPEeT H I0I0CY (Y3KOIIOIOCHAL
10 TIOJIHOYACTOTHAA) B 3aBHCHMOCTH OT KauecTBa ceTH. 2) Hu3kad
3a/iepxKa (0T 5 Mc), KpHTHUHAA I HHTEePaKTHBHBIX ceaHCOB. 3) Bricokoe
KaueCcTBO ITPH HH3KHX OHTpeiTax (HampuMmep, 8-16 KOHT/C), UTO BaXKHO 1A
MOOIUTBHEIX ceTell. 4) YCTOIUHBOCTE K ImoTepsaM makeToB. G.711 (PCM)
HMeeT BBICOKHIT OHTpeliT (64 KOHT/C), a Speex ycTapel H MeHee
s¢dextnreH, yeM OPUS.

OIIK-1.3
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3amaua 10: B ImpoekTe I10 CO3MaHII0 TOIOCOBOTO HHTepderica I

YK-1.1
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yIIpaBIIeHIA MHBAIHTHON KOILICKOI KOMaH/Ia IpejIaraeT HCIIOIb30BaTh
rororyr ASR (Google Speech-to-Text). OueHHTe PHCKH TAKOT O PEIeHHA C
TOUKH 3PeHH A KOHPHIeHITHAT,HOCTH H HAJIE KHOCTH.

OtanoH: Pucku: 1) KoHHIeHIHATHOCTE: JAHHEIE OTIIPABIAKOTCA Ha
BHEIIHIE CEPBEPHI, BO3MOKHA YTEUKAa Me/IIIIHH CKON HH(OPMAI[HH HITH
IIePCOHATBHBIX KOMAH/. 2) 3aBHCHMOCTh OT HHTEpPHeTA: CHCTeMa He OyJeT
paboTars IIpH OTCYTCTBHH CeTH. 3) HaméKHOCTh paciio3HaBaHHA: OOIIIHe
MOJEIIH MOI'YT IDIOXO paboTaTs Ha TOI0Ce IMAlHEHTOR C TH3APTPHEH HIH B
IITYMHOI OOJIBHIYHOI cpejie. ATbTepHATHBEL: pa3paboTka IoKaIbHOIT ASR
Ha OCHOBE HeOOIBINoil MofenH (HarpuMep, Ha 6aze Kaldi mwrm RNN-T),
OOy4eHHOI Ha IleJleBble KOMAaHIbl H aJallTHPOBAHHOI IO/ IIaTOIOTHI PEUH.

3aJaHHs 1719 CaMOCTOSTEIbHOH PadoTEI

Borpoc 1: YTo Takoe «JienbTa» H «AelbTa-IensTa» KoadduipieHTs MFCC u
3aueM OHH HYKHEI?

OtanoH: JlensTa (A) — neperie mpon3Bogubie MEFCC 110 BpeMeHH, OIHCEIBA0T
1 CKOPOCTh H3MeHEeHIA CIIEKTPaIbHBIX XapaKTepHCTHK. J[embTa-gensra (AA) — ITK-6.3
BTOPEIE ITPOH3BOIHEIE, OIHCHBAT YCKOpeHte. OHM J00AaRIA0T HH()OPMAITHED
O JIHAMHKE PeuH (IepexoIbl Me KTy 3BYKaMH), UTO 3HAUHTEIbHO YIIyulllaeT
KaueCTBO PaCcIIO3HABAHHA H KIIacCH(HKAINH, Tak Kak cTaTHueckie MFCC He
VUHTBIBAIOT BPpeMEHHEBIE H3MEHEHIA.

Bompoc 2: KakoBH OCHOBHEIE OTJIHUHA MeX Ty OaHKOM Mel-(QHIBTPOB H
O0aHkoM ¢rsTpoR Bapka?

StanoH: O0a HMHTHPVIOT HETHHEITHOE BOCITPHATHE YACTOTEL CIYXOM. Me-
II[KaTa OCHOBAaHA Ha CYOBEKTHRHOI OIleHKe BRICOTHI TOHA, a bapk-Ikana — Ha
KPHTHYECKHX IOJIOCaX CIIyXa (II0J0caX, BHYTPH KOTOPEIX 3BYKH MACKHPYIOT
apyr apyra). bapk-likamna 6olee TOUHO MOAEIHPYeT CIYXOBOe BOCIIPHATHE HA
BRICOKHX YPOBHIX TPOMKOCTH H IIPH HATHUIH IITyMa. Ha ImpakTHKe pasHuIa
HeOombIIad, HO 0aHK bapk-(pIIsTPoB HHOT A IIpe IOUTHTEIbHEee A 3aay, Te
Ba)KHA YCTOHUHBOCTE K IITYMY.

OIIK 4.1

3amaua 1: Hcnmoms3ya Python i 0mbmtorexy librosa, HaImimre Ko, KOTOPHIiT
CTPOHT Mel-CIIeKTpPorpaMMy A ayauHodaiiia i BH3YaIH3HPYeT eé.

DTanoH: python import librosa import librosa.display import matplotlib.pyplot as plt v,
3 st = librosa.load('audio.wav', sr=16000) S = librosa.feature. melspectrogram(y=y, sr=sr, OIIK-1.3
n_mels=128, fmax=8000) S db = librosa.power to db(S, ref=mp.max)
plt.figure(figsize=(10, 4)) librosa. display.specshow(S db, sr=sr, x_axis="time',
y_axis='mel', fimax=8000) plt.colorbar(format="4+2.0f dB") plt.title('Men-
criekTporpamvma’) plt.tight layout() plt. show()

4 3agaua 2: IIpeIokHTe apXHTEKTYPY IIPOCTOH CHCTEMEI JJIT PACIIO3HABAHI A IIK-8.2
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TPEX H30IMPOBAHHBIX KOMAH]T («CTApPT», «CTOID, «IIOMOIIEL» ) Ha ocHOBe HMM.
OnmimTe 3Tarsl 00yue IS H paboTHL.

OtanoH: 1) IToarororka JaHHEIX: 3armcaTh 110 S0—100 mprMepoB Kaxk oIt
KOMAH Il OT HECKOIbKHX JHKTOPOB. 2) M3BneueHie mpH3Hakor: MFCC
(13+A+AA). 3) Obyuerne HMM : i Kax 1o KOMAH/IEL 00yUaeM OT/Ie IbHYEO
HMM c 5-8 coCTOAHIAMH (COOTBETCTBYIOT aKyCTHYE CKIIM CeIMeHTaM) C
HCIIONB30BaHIeM anropHTMa bayma-Beniia. 4 ) PaciiosHapaHme: 14 HOBOTO
IIPOM3HECEHI BEIUICI A€M BE POATHOCTE T'€HEPAIH KK IO H3 TPEX MOJIEIeNn
(anroput™ BuTepOi), BEIOHpaeM KOMaH/Iy C HAHOOIBINEH BepOATHOCTRIO. [
MTOBBIIIIEHH I TOUHOCTH MOKHO J00ABHTEH TPHPA3ZHUECKYI0 HOPMATH3AIHIO H

aJaITTaIlHI0 K IHKTOPY.

LN

3amaua 3. OOBACHUTE, KaK MOKHO HCITONIb30BaTh aHam3 ZCR ((pYHKIHA

HYJIEeBBIX IlepeCceUeHH il ) I TeTeKIHH aj)OHHH (OTCYTCTBHA I'OlI0oca) B 3aIlCH
IAI[HeHTa.

OtanoH: IIpH ad)OHHH TOTOCOBEIE CBA3KH HE KOIEeOIOTCA, 3BYK IIPEJICTARIAET
coOO0i1 IETOT IWIH IIMYM. 3BOHKHE 3BYKH HMerT HI3KI ZCR (13-3a
MePHOIHYHOCTH ), TIIYXHe H IITyM — BRICOKHIT ZCR. AmropurM: 1) Pa30outs
3aImich Ha (ppeivel (20 mc). 2) Berumcnnts ZCR g kaxaoro gpeiima. 3)
Ecnn cpegriii ZCR 110 BceMy CETMEHTY PEUH ITPEBHIIIAET TIOPOT (HAIPHMED,
04 mua Fs=16 I'11) H 3HeprHd CHTHATa JO0CTATOUYHA, MOKHO IIPe /IO 0KHTE
a(pOHIIO IIH ITpe o0IIaJaHHe TITYXHX/IITYMOBEIX KOMIIOHEHTORB. [ OIIOMHHTESHO
CTOHT IIPOBEPHTE OTCYTCTBHE I'apMOHNUECKOH CTPYKTYPEI Ha CIIEKTPOT PaMME .

[TpoBepsiembie komrteTeHIIMH H M JIK (Koms1), ¢ opMEpyeMble ITPH H3YYeHHH TeMBI: IIepeYeHb

Tema 3 «HTeIIeKTyaTbHEIT aHATH?3 JULT Me THIHHEI )

VK-1.1; VK-1.2; OlIK-1.3; OlIK-4.1; 1IK-6.3; IIK-8.2; I1IK-11.2

KGHTPGHBHBIE BOIIPOCHI ITO TEME.!

No i/m1

Jaganue

Bompoc 1: B uémM pazHHIla Me &Iy 3aJadyaMH PacIiO3HABAHILA T OBOPAILETO
(speaker recognition) H BepH(pHKAIII TOBOpAIIero (speaker verification)?
[TpHBeIITE MeTHIHCKHE IIPHMEPSI.

OTtanoH: Pacnio3HaBaHHe (MAeHTH(OHKAIIA). OIIpeJdelleHHe, KTO H3 H3BECTHBIX

CHCTeMe Jxrofieii mpomsHeéc ¢gpazy («1 u3 N»). I[IprnMep: KOHTPOIE TOCTYIIA K [IK-8.2
IEPCOHAIIBHOI Me IIMHCKOI KapTe 110 roiaocy. BepudHxaigia

(ayTeHTH(HKAIA ). IIPOBEPKA, ABIAETCS JIH TOBOPAIIINT TeM, 3a Koro ceds

BRIIAET («Ta/HeT» ). [IpuMep: MOITBe P& IeHIE THUHOCTH ITaI[HEeHTa IIePe]T

yIATEHH O KOHCYIIbTAlHeH. B MeuIHe Be pHPHKALILA Yallle HCIIOIb3YeTCd

LA Oe30IMacHOCTH, a Paclio3HABAHHE — 1A TIePCOHAH3AIHH CEPBHCOR.

(R

Bompoc 2: OIMHIIHTe 3BOFOIHIO IIOAX0H0B B PACIIO3HABAHNI TOBOPAIIETO: OT
GMM-UBM K 1-BeKTOpaM H X-BeKTopaM. B 4éM IIpeHMyIIe CTBO X-BEKTOPOR? IIK-8.2
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Stamon: GMM-UBM: yHHBepcansHad oHOBaA Mojiens (UBM) i aganrargia
IIOJI T OBOPAILIET 0. 1-VeCtors: HI3KOpa3MepHOE IIpe ICTABIEHHE BCETO
BEICKA3BIBAHILA B OOIIEM IIPOCTPAHCTBE (PAKTOPOB H3MEHUIBOCTH. X-

vectors: HellpoceTeBOe IIpeIcTaBIeHHE, H3BIeKaeMOe H3 ITTyOOKOM CeTH
(HarrpMep, TDNN), o0yueHHOI Ha 3ajaue Kirac CH(IKAI[II

ropopsiux. [1pemMyinecTra X-vectors: Tyullle YUHTHBAKT BPEMEHHOI
KOHTEKCT, 6oee YCTOHUHBEI K IITYMY H KOPOTKHM BBICKA3BIBAHILAM,
ITOKa3bIBarOT state-of-the-art pe3yisTaTHL.

Bormpoc 3: Kak apxHureKTypa cBeprouHoil Hell poHHOI ceTH (CNN)
agar THPYeTCA A1 00pabOTKH ayTHOCHTHAIIOB?

OTalnoH: AyIHOCHTHAI CHayaia IpeodpaszyeTcd B 2D-IIpeIcTaBIeHIE
(HammpuMep, creKTporpaMMmy, Men-crekrporpammy, MEFCC), e ogHa och —
BpeMd, Ipyrad — dyacToTa. CNN IIpHMeHIeT CBEPTKH 110 BPEMEHH H YacTOTe,
BBELABILAA JTOKATBHEIE ITATTEPHBI (HAIPHMED, (POPMAHTHEIE TIePeXOIHI,
rapMOHHIUE CKHE CTPYKTYPHI). Takxke HeImonk3yrTced 1D-CNN, paboTtaroriie
HEIIOCPEICTBEHHO HAa BPEMEHHOM PsAJie IIPH3HAKOB (HAIIPHMED, Ha
ITOCIIeJOBATENBHOCTH BekTopoB MFCC).

I1IK-8.2

Bompoc 4: Yto Takoe Wav2ZVec2 H B UEM eT0 IIPeHMYIIECTBO TIepe]
TpaIHIIOHHBIM H3BIeUeHHEM IIpH3HAKOB (MFCC) mid Me IHITHCKIX 3a1a4u?

OtanoH: Wav2Vec2 — mpeno0yueHHad MOJeIs caMO00yUeHHI Ha OCHOBE
TpaHcdopMmepa, KoTopad 00yuaeTcsa Ha CRIpoM ay/ro (waveform)
IIpeICKa3bIBaTh MACKIPOBAHHEIE

cerMeHTHI. [IpermmytnecTBa: 1) KoHTeKcTyanbHbIe IIpeICTABIEHH . VUHTEIBAET
I TEIbHBOL KOHTEKCT. 2) YCcTpaHeHHe PYUYHOIO ITPOEKTHPOBAHHA

IIPH3HAKOR: MOJENIb caMa YUHTCA PelleBaHTHBIM ITpeICTaBIeHILAM. 3) Bricokas
3()QeKTHBHOCTEh Ha MAIIX JAHHEIX: ITocie fine-tuning Ha 1ereroM

Me THITHHCKOM JaTaceTe JOCTHraeT JIYUIIIX Pe3yIabTaToB, UeM MOJENIH Ha
MFCC.

OIIK-1.3

Bormpoc 5: OmmimmTe 1mporecc fine-tuning rpe qo0yueHHo Momet HUBERT
LA OHHAPHOI KITacCHPHKAINH (HAIIPHME], «3T0PpoB» / «DOIe3Hb
[lapKHHCOHA® ).

OtamnoH: 1) 3arpy3ka npenooyueHHoii HUBERT (Hampmmep, hubert-base).

2) JloGarneHHe KIacCH(PHKAIIIOHHON T'OIORE (OOBIYHO OJTHH HIH JBa
IIOTHOCBA3HEIX CIIOA ¢ dropout) moBepx yCpeTHEHHOT O IUTH B3ATOT O H3
CIIEI[HAILHOI 0 TOKeHA BEIXO4a TpaHc opMepa. 3) [IoaroToBka pa3MedeHHOrO
maraceTa (ayro3aricH + MeTKH). 4) O0yueHHe ¢ MalkIM learning

rate (Hampumep, le-5) H, BO3MOKHO, IT03TAITHEIM pa3MOpaKHBaHHEM CIOER
HuBERT, HaunHadg ¢ BepxHux. 5) OleHKa Ha BAIIJAIH OHHOM/TECTOBOM
Habope.

[IK-8.2

Bormpoc 6: Kakne criergpipyeckue IIpH3HAKH PecIIHPATOPHEIX 3BYKOB
(KaIlems, XPHIhI) HanOoIee BakHbI 1A AeTEKIIH COORITHIT H KaK HX MOKHO
H3BJIeun !

OtanoH: 1) BpeMeHHEBIE: IHTETsHOCTE COOBITHA, BpeMA HapacTaHIA/cIIaaa,
MEPHOMIYHOCTE. 2) CIIeKTpalbHEIe: IIEHTPOHI, II0JI0ca ITPOITYCKAHHA,
OTHOIIIEHHE SHEPTHIT B HI3KO- H BRICOKOYAC TOTHBIX ITOTOCAX.

3) KerncrpanpHeie: HeCKOIBEKO IMepBEIX MFCC mig ormcaHid popMEI CIIEKTPa.

1IK-6.3
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4) HecTtanHoOHapHEIE: SHTPOITA, (PpakTaTbHAd pa3MepPHOCTE. [ TeTeKIHn
COORITHII cHaYalIa IIPHMeHsAeTCA CeTMeHTAIIA 110 SHePTHH HIH JIeTeKTOp Ha
OCcHOBe Itopora ZCR/3Hepruu, 3aTeM 1A KaKIOTO CeTMeHTa H3BIeKarTCA
IIPH3HAKH.

Bortpoc 7: IToueMy HHTe pIIpeTHPYEMOCTE MOJIENeI TIIyOOKOr 0 00 YUeHH A
KPHTHYECKH Ba)KHA JI1 BHeIPEHHT B KIIHIYECKYIO ITPAKTHKY? Kakie MeTOIbI
HHTEPITPETAIH IIPHMEHIMEIL K ayIHOMO I TIM?

DTanoH: Bpady JomKeH ITOHHMATE, HA OCHOBE Uer0 MOJIEb IPHH 1A PEIleHHE,
YTOOHI IOBEPSATE €Il H HECTH OTBETCTBEHHOCTh. MeTomel: 1) AHATI3 BHHMAHNA
(attention maps): BH3yaIIH3alid, Ha KaKHe BpeMEHHEIEe IUIH YaCTOTHBIE
00IacTH MOJIeNh «CMOTpenay ciwibHee. 2) ['pamieHTHbIie MeTOIBI (Grad-C AM,
Saliency Maps): BEIJielIeHHe HAaHOOee 3HAUHMMEBIX YUACTKOB CIIEKTPOTPaMMEL.
3) LIME/SHAP 14 BpeMeHHEIX PATOB: aIdIpOKCHMAIH I MOJIEIH JIOKATIbHO
HHTEPIIPETHPYEMOIT MOJIEIBIO .

YK-1.1

Bormpoc 8: KakoBbl OCHOBHEIE HCTOUHHKH cMeIleHH I (bias) B JaTaceTax
MeTHITIH CKOM pedl H KaK 3TO MOKeT IIOBIHATh Ha paboTy MOJIenH?

StanoH: Hctounnki: 1) JeMorpaduueckoe: mpeolaagaHIe 3aliceil OT I/l
OITpe IEIEHHOI O BO3PACTA, I10Ta, STHHYECKOI I'PYIIITHL, T3BIKA.

2) AKyCTHUYeCKOe: 3aIlHCH CIeTaHbl B PA3HBIX YCIOBIUX (THXAA
KOMHATA/IITYMHBIH KOPHAOP), Pa3HbIM 000y IOBaHIEM.

3) KnmHmyeckoe: IMalieHThl Ha Pa3HbIX CTaIiaxX 3a00leBaHIA, C Pa3HOI
CTEIIeHb 0 BRIPAKEHHOCTH CHMITTOMOB. BIaHIe: MOJIeNb Oy IET XYKe
paboTaTh Ha HeIlpeCTABIEHHBIX I'PYINIAX, YTO MOKET IIPHBECTH K OIIIHOKAM
THArHOCTHKI H YCIIIMTE HEPABEHCTBO B 3PABOOXPAaHEHHIL.

YK-1.1

Bompoc 9: Kak MOXHO OpraHH30BaTh MYJIs THMO T HEIH aHAaIH3,
COYETAFOIIIIG] peueBkle JaHHBIE H KIHHHYECKHE TeKCTHI (HAIIPHME P, HCTOPHH
OOJe3HH ) 1A VIIYUIIEHHI JHArHOCTHKH JeIIpec CHH?

OtanoH: 1) PeueRad MOJATBHOCTE . H3BIIeUeHHE aKyCTHYECKILX IIPH3HAKOB
(TIpocoHs, KauecTBO roinoca). 2) TekcToBad MOJATLHOCTE: aHATH 3
TPaHCKPHOMPOBAHHOII peuH (CeMaHTHUeCKHe IIPH3HAKH, HCIIONb30BaHHE
SMOI[HOHATEHO OKPAaIlleHHOM IeKCHKH, CHHTAKCHYeCKas CIIOAKHOCTD) C
oMol NLP-mozeneii (BERT). 3) CosaHie: oOseiHeHIe IIPH3HAKOB Ha
VPOBHE ITpeCcTaRIeHHIT (paHHee HIH II03/JHee CIHAHHE) C IIOCIIe YOIl
KnaccHukarmeii. Takoii o xo T IT03B0IIgeT VUECTh KaK Kak

CKa3aHO (aKyCTHKa), TaK H YTO CKa3aHo (COHepKaHHe).

I1IK-8.2
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Borpoc 10: Kakie mpakTiueckie Iarn HeoOXoHMO IIpe I PHHATE 11
HHTeTrPaIHH pa3padoTaHHOI MOJEeIH aHATH3a PeUH B JIeifiC TRYIOIIVIO

OOMBPHIUH Y HH(OPMAIHOHHYI0 cHCTeMY (HIS)?

OtanoH: 1) Pazpaborka APIL: mojmens obopaurneaercad B REST i gRPC APIL
2) Obecmeuentie 6€30IMACHOCTH H KOH(HIEHITHATL HOCTH: III()POBAHIIE
JAHHEBIX, ayTeHTH()HKAII, padoTa BHYTPH 3alHILEHHOTO KOHTYPa OOIBHHIIEI.
3) UHTerpars ¢ pabouHMH IIPOIecCaMH: CO3aHHe HHTep()elicoB I Bpaueii
(turaruH B HIS, oTaemsHOoe BeO-ipiiioxeHHe ). 4 ) COOTBETCTRBHE HOPMATHRHEIM
TpeOGOBAHHAM: €CITH MOJEND ABIAETCA Me JHIIHHCKHM H3/IeIHeM, He 00XOIHMO
cepTH(HIpPoBaTh eé (Hampmmep, 1o 510(k) B CIITA). 5) O6yueHie

YK-1.2
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IIE€PCOHAIIA.

CHT}*’RI_[HGHHLIE 34411 11O TcMCE:

No 1r/mt

CHTyaIioHHas 3a/1a4ya

IIpoBepgeMEIe

HJIK

3amaua 1: Bel gooOywiiin Moaes Wav2Vec2 Ha JaTaceTe 3armceil Kaluid I
KIacCH(HKAIHI «BHPYCHBIT/OaKTepHATBHEIN OPOHXHUT? . MOIelb II0Ka3kBaeT
accuracy 92% Ha TecTe, HO IIPH Pa3BEPTHIBAHHH B ITOTHKITHHHKE TOUHOCTE
nmagaeT 10 70%. Ha3zoBHTe TpH HanOoIee Be POATHBIE IIPHUIHEL H ITPE JIOKITE
pelleHHT.

OtanoH: [IpmunHeL: 1) Pa3nnuie B aKyCTHUECKHX YCIOBHAX: TPEHHPOBOUHEIE
TaHHBIe OBLIH 3aIMMCAaHEl B THXOI 1a00paTopHi, a B ITOMHKIIHHIKE —
(pOHOBEIT IITYM, pa3roBOPHL. 2) PazHoe obopyaIoBaHIe i

3aIICH: MHKPO(OHEI C APYI O YaCTOTHOI XapaKkTepHCTHKOM. 3) CMellleHIe B
TIOIYIIAIHH: TPEHHPOBOYHEIE JaHHbIe cOOpaHBI HA OTHOI BO3PACTHOII IpyImdIe,
a B IIOIIHKIHHIKE ITal[HeHTH Pa3HOr o Bo3pacTa. PellleHHT: 1) AyrMeHTaI g
TAaHHEIX. M00aBIeHHe IITyMa, peBepOeparii K 00yUArOIIHM JAaHHBIM.

2) Amarrtarid 1oMeHa: JooOyUeHIe MOJIENIH Ha HeOOIbIIIOM Ha0ope MTAHHEIX,
3allCAaHHBIX B I[EJI€BBIX YCIORHAX. 3) M CIIOIB30BaHIe BXOTHOI
HOPMAaIH3aI[iH (HaIIpHMep, CTaHJAPTH3aIiA 110 KaHATY) IS KOMITe HCAI[H I
Ppa3myIti B 000pYAOBAHHH.

I1IK-8.2
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3amaua 2: JI14 CKpHHHHTA JeIPECCHH 110 KOPOTKHM I'OJIOCOBBIM COOOIIEHHAM
IIpePIOKEHO HCIIONB30BaTh X-vectors, H3BIeUEHHbIE H3 3allCH, U
Knaccuduxarop SVM. OIHIIIITE ITOTHEI ITailTuraitd, HauHHag ¢ CEIPOr 0

ayIHoO.

StanoH: 1) IIpemobpaborka: peceMiLtnporanue 10 16 K[ 1, HOpMam3aIga
TPOMKOCTH. 2) M3BIeueHHe X-vectors: IIPOITyCK ayaHo Yepe3 Mpe o0 yIeHH VIO
TDNN-Mmozems (Hampumep, H3 OHOmoTekH SpeechBrain) i moryyeHHS
512-mepHoro x-vector. 3) HopManH3aigia BeKTOPOB: IeHTPHPOBAHHE I
IIKaTHpopaHne (o L2-HopManmn3aid). 4) O0yuernne SVM c¢ aapom RBF Ha
pa3MeUYeHHBIX JAHHBIX (METKH: «IeIPecCId) / «KOHTPOIBY ). 5) OleHKa Ha
OTHEIBHOM TeCTOBOM Habope ¢ MeTpHKaMH precision, recall, F1. Jma
ITOBHITIIEHHA TOUHOCTH MOKHO O0heIHHITE HECKOIBKO X-Vectors OT OJHOr o
TaIHeHTa (eCIH eCTh HECKOIBKO 3aIlHCell).

IIK-8.2

3amaua 3: IIpu aHamm3e BHHMAHIA (attention maps) MoIel,
KiracCH(pHITHPYIOIei Oome3Hb [IapKkHHCOHA, BRISCHIIOCH, UTO MOJIETh CIUIBHO
«CMOTPHT» HA YYACTKH CIIEKTPOrPaMMEI, COOTBETCTBYIOILHE I1ay3aM MeXITy
croBaMH. KaK MOKHO HHTEPIIPETHPOBATh 3TOT (PAKT H He ABIIAETCA JIH 3TO
apTedaxTom?

JTanoH: 5To He o0A3aTenbHo apredakt. Jnd Gomeswnn I apkiHcoHa

XapaKTe PHEL YBeIHYEeHHEe JIHTENIbHOCTH H YAaCcTOTHI I1ay3 (THIIOKHHE3HI PedH).
Monmems Moria 3aKOHOMEPHO HAYUHTECS HCIIOTB30BaTh 3TOT

npH3Hak. [Iposepka: 1) CpaBHHTE CcpeHIOK JIHTEIHHOCTE 11ay3 Y IAIHe HTOB
H KOHTPOJBLHOM I'PYIOILI — €CIH 3HAYHMO Pa3IHyaeTcd, TO MOJedb padoTaer
KOPPeKTHO. 2) [IpoBeCTH aHATH3 BaKHOCTH IPH3HAKOB (HAIIPHMED, Yepe3
SHAP) 114 BpeMeHHBIX IIPH3HAKOB (IHTEIBHOCTD I1ay3) — €CJIH OHH Ba/KHBI,
TO BHHMAaHHE K I1ay3aM OIlpaBaHo. 3) ECIH &Ke MOJelh HTHOPHPYET

YK-1.1
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coOCTBEHHO peueRble CETMEHTEI, 3TO MOKeT YKa3hIBaTh HA CMeI[eHIe B
JTAHHEIX (HAIIpHMep, pa3HOoe KauyecTBO 3aIlHCH B IPYINIAaX).

3amaua 4: Pa3paboraiiTe cxeMy MyIIbTHMOJATRHON CHCTEMEI I aHAIH3a
COCTOSHHA ITAI[HEHTA II0Ce HHCYIBTA, HCIIONB3YIOIIEH peUeBhie TaHHbIe
(UTeHHe TeKCTa) H JaHHbIe KHHE3HOIOrHH (TPaeKTOPH IBIKEHIA PYKH ). Kak
OpTraHH30BaTh CIHAHHE MOJATBEHOCTEN?

OTtanoH: PeueBasd BeTBb: H3BIEUEHHE IIPH3IHAKOB (HAIIPHMED, C IIOMOIIBEO
Wav2Vec2) — BeKTOpHOe IIpeIcTaBlIeHHe. KIHe3HOIOTHYe CKasd

BeTBE: 00paboTKa JTaHHEIX C aKcelepoMeTpa/THPOCKoIa (BpeMeHHEBIE PSAIBI) —
H3BIIeYEHHE IIPH3HAKOB (CPeIHAA CKOPOCTh, LAKHTTEP, SHTPOIIA) HIIH
HcImonp30BaHme 1D-CNN — BeKTOpHOe

npencTaBiaeHne. Cimgaie: 1) ITo3aHee cidHme: KakJas MOTATBHOCTE
IIPOXOIUT Yepe3 CBOIH KIacCHPHKATOP, HTOI OBOE PEIlleHIEe — B3BeIEHHOE
rolIocOoBaHHe. 2) PanHee CIOIAHIE: KOHKATe HAI[H A BeKTOPHBIX ITpeCTaBIeHIT
o (pHHATBHOrO KiIaccudukaropa. 3) CamdHHe ¢ BHIMAHHEM: MeXaHH3M
BHHMAHHA 14 B3BEIIHBAHNA BKIa1a KaKJOH MOJATEHOCTH B KakK IBIH MOMEHT
BpeMeHH . JI14 MOCTHHCYIRTHEIX COCTOSHHIT BaXKHEI CHHXPOHHEIE HAPVIIIEHH T
peur H MOTOPHKH, II03TOMY BpeMeHHOE BEIPABHHBAHHE MOJATbHOCTE MOKET
OBITH KPHTHYHO.

IIK-8.2
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3amaua 5: ITpu cOope matacera 11d o0y4deHHA MOJEIH JHATHOC THKH
KOTHHTHBHEBIX HAPYIIIEHII II0 PEUH BBl CTONKHYIINCE C TEM, UTO ITOKIIILIE
MMAI[HEHTHI YACTO OTKA3BIBAIOTCA 3aIHCHIBATHCA IIH T'OBOPAT OUEHb THXO0. KaK
MOKHO PEIINTh 3Ty IIPo0IeMy ¢ TOUKH 3PEeHI IH3aiiHa HCClle IOBAaHHA H
TeXHHKH 3aIdICcH?

StanoH: 1) JIn3aiiH HCcaeJOBAHI A HCIIOIb30BATh €CTe CTBEHHBIE YCIIOBHA
3aIlCH (HaIIpHMep, BO BpeMd Oecesl C BpauyoM, C COTTIACHA ITal[HeHTa), a He
H30JHPOBAHHVIO CTYAHI0. 2) OG0pyIOBaHIE: HCIIOIb30BaTh UYBCTBHTEIILHEIE
KOHJIeHCATOPHEIe MHKPO(OHBI ¢ OIIH3KOr 0 PACCTOSHIA WIH ITeTIIHUHEIE
MHKPOQOHEI. 3) MoTHRaIL 00BACHATE IIOJB3Y HCCIeIOBAHIA I OV IVIIHX
nmanHeHToB. 4 ) TexHmueckad KOMIIEHC Al IIPHMeHATh alll OPHTMEI Y CIUIeHILA
THXHX 3aIlHCeN H arpe CCHBHOTO IITYMOITOABIICHHA.

5) AyrMeHTaI[HA. HCKYCCTBEHHO CO3/IaBaTh ITPHMEPEI « THXOIH peurn M3
HMEFOIIHXC I TPOMKIX 3aImceil (ITyTéM YMeHbIITeHI I aMIUTHTY IbI H
T00aBIe HILA IITYMA).

YK-1.2

3amaua 6: Hammrmite gparMeHT Koga Ha Python ¢ HcITons30BaHIEM
OmbmoTexn SpeechBrain g n3BledeHHT X-vector M3 ayaHodaiia.

DtanoH: python from speechbram.pretramed 1mport EncoderClassifier import
torchaudio # 3arpy3ka rpenodydeHHOH MoJieH 1A H3BIeueHHA X-vector classifier =
EncoderClassifier.from hparams(source="speechbrain/spkrec-xvect-voxceleb",
savedur="pretrained models") # 3arpys3ka aygHo signal, fs =
torchaudio.load('speech.wav') # I13BneueHHe x-vector embeddings =

classifier.encode batch(signal) xvector = embeddings.squeeze() print(xvector.shape) #
torch.S1ze([512])

OIIK-1.3

3amaua 7: (g 3amaul JeTeKIHH XPHIIOB B IETKHX II0 ay JHO3aITHCH
IIPeIOAHIIN HCIIONIB30RaTh ITpe Jo0yueHHYE0 Moens Y AMNet (00yueHHYIO
Ha ayHOCOORITHAX ). OO0OCHYIITE, ITOUeMy 3TO MOKET OBITh XOPOIIeil Heeil, H

OIIMIIINTE IIPOIECC a/JAIITAIHH.

I1IK-8.2
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OtanoH: YAMNet rpego6yueHa Ha 521 K1acce 3BYKOB H3 ayaHoHabopa
AudioSet, BKIIrOUAd pa3IHUYHbIE TbIXaTelbHbIe H MeTHIMHCKIE 3BYKH. OHa
MOJKET COJepKaTh II0JIe3HbIe OOIIHE

nmpeAcTaBleHHd. Anmantaiped: 1) H3pnedyeHne sMO€IIHHTOB: IIPOITY CTHTH
aymro yepe3 YAMNet o B34TE BEIXOJT ITPeIIOCIeHer 0 cl1o4 (1024 -MepHELT
BeKTOp). 2) O0yueHHe KraccH(HKaTOpa: Ha 3MOeIIHrax ¢ MeTKaMIH
«XPHITEDY/ «HOPMa» OOVUNTE JETKHIT KiIac CHPHKATOP (IOTHCTHYE CKAd
perpeccud, SVM). 3) Fine-tuning (OIOOHATRHO). «Pa3MOPO3UTE» YaCTh
cioée YAMNet i mooOyUulTh Ha I[eJIeBOM JaraceTe ¢ ManbkiM LR. 310

3¢ GeKTHBHEIN transfer learning ImpH MaIoM KOTHUECTBE MeTHI[HHCKIX
JTAHHBIX.

3amaua 8: BHeIpéHHAA CHCTEMA MOHHTOPHHTA Kalluig y marHeHToR ¢ X ObJI
BRIAaéT MHOTO JIOKHBIX cpa0aThIBaHIII (HaIlpHMep, Ha CMeX, CTYK).
[TpemoxHTe MOTH(GHKALIEO ITailTUIaiiHa A1 CHIK e HILA
TOKHOIIONOKHTEIBHBIX Cpa0aThIBAHMIL.

JtanoH: 1) YiayullleHne aeTeKTopa coOBITII: BMECTO ITOPOra IO SHEePIHH
HCIIONIB30BAaTh KOMOHHHPOBAHHEI AeTeKTOP (3Heprud + ZCR + clieKTpalbHbIe
IEHTPOHIBI ), 00YUEHHBIT KIacCH(HIPOBATh «KaIllellb» VS «He Kalllellb.

2) IlocTtoGpaboTka: BRECTH IIPaBIIIA IT0 [IHTEIBHOCTH (KaIeas 00bIdaHO 0.2—
1.5 cex) H opMe orubaroreii (pe3KIii B3PEIBHOIT onset).

3) KOHTEKCT: YUHTBIBATH, UTO KallleTh PeJIKO ObIBAET €IIHIYHEIM —

HCKaTh cepHH COORITHIL. 4) M cIonbs30BaHNe Oollee CIOAKHON MOJIeIH
KIacCH]HK A (HarpHMep, Mell-CIleKTporpaMmMsel + 2D-CNN) BMecTo
IIPOCTHIX IPH3HAKOB.

1IK-6.3

3amaua 9: ITpH olfeHKe MOJETH KIIacCH(IKAIII 3MOIHII ITO TOIIOCY
(HacTpOeHHN IMaIfHeHTa) IT0IYUeHbI BEICOKHE accuracy H F1, Ho Bpaun
OTMEYAr0T, UTO MOJEIs YacTO OIHOaeTcAd B CIydadx, KOIJia ITal[HeHT TOBOPHT
HPOHIYHO HIH C CapKa3MoM. B uéM cHcTeMHasA ImpolieMa H KaK MOKHO
IIOIBITATECA €€ PEIIHTE ?

OtanoH: [Ipobnema: Mojiens, oOyueHHAA TONBKO HA aKyCTHUYECKIX IIPH3HAKAX,
He MOKET YIIOBHTh CEMAHTHKY (CMBICI CIIOB), KOTOpas KPHTHYHA JIJIA
pacIio3HaBaHU A HPOHU I/ capKa3Ma, Korjia BepOalbHbI H aKyCTHYe CKIIT
KaHaJIbl IIPOTHBOPEYAT APYT IPYyry. PellleHie: mepexol K MyJIbTHMOJAIbHOMY
aHAIM3Y, BKIoUaroIeMy: 1) Tpanckpumipzo peur (ASR). 2) AHAIIH3 TeKCTa C
rmomMoInp0 NLP-MoienH Uid BEIABIEHHA Ce MAaHTHYe CKILX MAPKEePOB HPOHHI.
3) CoeMmecTHOe 00yUyeHHe Ha ayHo H TeKCTe IUIH HCIIONb30BaHHe MOJelelt,
ITPHHHMARIIHX Ha BXOJ H TO, H Ipyroe (HaIrpuMep, MHOTO3a/lauHble

APXUTEKTVPHI).

YK-1.1

10

3amaua 10: IIpoexT TpebyeT 0OpaboTKH peyeBbIX JAaHHBIX B PeKIME
PeaTbHOr 0 BpeMeHH (HaIlpHMep, A1 MCHOBEHHON 0OpaTHOI CBA3H IAlHEHTY
BO BpeM JIOT OIleTHUEeCKHX YIIpakHeH ). Kakie apXHTeKTypHbIe H
aNTOPHTMIUECKHE pellleHHd o0ecleyar HIH3KVIO 3aJIepKKY?

JtanoH: 1) Hcroms30BaHne MOJIeleil ¢ IIOTOKOBOI

apPXHTEKTYPOI: HAIlpHME], KBa3H-PeKYPPeHTHbIE CETH

(QRNN) i TpaHchOpMepsl ¢ OrpaHHYeHHBIM KOHTEKCTOM (HaITpHMeED,
Transformer-X1. ¢ cerMeHTHBIMH ITOBTOPEHIAMH ) BMECTO ITOTTHBIX
TpaHcgopMepoB. 2) BEIGop TErkHX MPH3HAKOR: BMeCTO IOJHEIX

[IK-8.2
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CIIEKTPOTPaMM — JIOTaPH(MHPOBAHHBIE MeTI-PIIFTPOAHK SHEPTHH IWIH JTake
ceIpeie OTCUETHI ¢ 1D-CNN. 3) Hudepenc Ha GPU/crierHaIn3npoBaHHbIX
yckopuTenax (Jetson, Coral). 4) OrrrHmMIrzaIgid maifioraiiHa: BEIIOTHEHIE
npexo0paboTKH H HH(pepeHCca Ha OJJHOM VCTPOICTBe 0e3 Imepeaum II0 CETH.
5) Ucnionp30BaHHe K3IIHPOBAHNA 14 IIOBTOPAROIIHXCSA ITATTEPHOB.

3aJaHus 1719 caMOCTOSTEIbHOH PadoTEI

Bormpoc 1: Yto Takoe «TpH(aznuecKkas HOpMaTH3amsD (§-norm, t-norm) B
3aJlauax BepH(HKAI[HH TOBOPAIIETO H 3aUueM OHAa HyKHAa?

OTaloH: DTO MeTOJIBI HOPMAIH3AINIH OIeHOK (JIorapH(p)MITUeCKIX

IIPaBIOIIOJ00HIT), KOTOPHIE JieJar0T HX Oollee YCTOMUHBEIMH K H3MEHUMBOCTH,

He CBA3AHHOI C TOBOPAIIIM (KaHal, IITyM). S-norm (Z-norm): BEIYHTaHHe [IK-8.2
CpeHero H JlelleHHe Ha CTaHJapTHOe OTKIOHEHHE OIIEHOK, TIONYUEeHHBIX Ha

(OHOBOM HAOOpe JTAHHBIX IS KOHKPETHOT O I[eIeBOr0 TOBOPAIIero. T-

1O AHAIOTHYHO, HO HOPMAIH3YeT OTHOCHTEILHO OI[eHOK, IO yUe HHBIX I

I[eJIeBOT0 BRICKA3KIBAHH A HA (JOHOBBIX MOJIENIX. X koMOHHaIm (s+ norm)

YaCcTO HCIIONB3YeTCA LA IIOBBIIIEeHIA HAIE KHOCTH CHCTEM BepPH(IHKAIIH.

Bormpoc 2: O0BACHHTE KOHI[EIIIHIO «00yUeHH A C ITOIKpeTIeHHEM)

(Reinforcement Learning) B KOHTeKCTe aJallTHRHOT O HHTepdelica i
MALHEHTOR C HapyIle HIAMH Peyll.

OranoH: CHcTeMa (areHT) MOKeT aJallTHPOBAaTh CIIOAKHOCTh YIIPaKHEeHII HITH
CKOPOCTE OOpaTHOII CBS3H HAa OCHOBE PeaKI[HH Ial[iieHTa (BO3HaATr pak AeHIIe).
Harmpumep, eCi alHeHT YCIIEIHO BRIIIOIHAET apTHK YILIIHOHHOE
yIIpakHeHHe, CHCTeMa YCIOKHIET 3a/iady, eCIH He CIIPABIAeTCI —
yIporraeT. [{eds areHTa — MAKCHMII3HPOBATh 00IIee BO3HATPaKIeHIIe
(Iporpecc marreHTa). S5TO IO3BOIAET IIePCOHAMH3HPOBATE PealIUIHTAIHIO.

OIIK-4.1

3amaua 1: Ucnmoms3ya omdmiorexy OpenSmile, H3BIEKHTe HA0OP IIPH3HAKOB

eGeMAPS u3 aymiodaitra. HamimTe COOTBETCTBYIOIIYE0 KOMAH/TY HIIH
(pparMeHT KOjIa.

JTtanoH: KoMmaHga B KoMaH HOIH cTpoke: SMILExtract -C OIIK -1 3
config/gemaps/eGeMAPSv01 a.conf -I input.wav -O output.csv B Python

(rcromb 3y pyopensmile ): python import opensmile smile =

opensmile. Smile(feature set=opensmile.FeatureSet.eGeMAPSv0la,

feature level=opensmile.FeatureLevel Functionals) features =

smile.process_file('input.wav') print(features)

3amaua 2: [IpegmoxnTe cTpaTernto OOPEOHI ¢ «KaTacTPO(HUe CKHM
3a0BIBAaHHEM IIPH TIOCIeoBaTeIsHOM fine-tuning ogxoil Momgenn Wav2ZVec2
CHauana Ha 3ajaue JeTeKI[H Kalllld, a 3aTeM Ha 3ajJgaue KiIacCH]IKAIIH
SMOIIHI.

StanoH: 1) Elastic Weight Consolidation (EWC): goGasuser 1rrpad 3a [IK-8.2
H3MeHeHHe BeCOB, BaKHBIX UL IIpeaplayIiel 3agaur. 2) ITosTammoe

pasMopakHBaHHE C 3aMOpPAKHBAHIEM AIpa: AIpo MOIETH (IIepBhIe CIIOH

Wav2Vec2) ocTaro TCA 3aMOPOKEHHBIMH 1A COXPAHEHII OOIIHX

IIpeCcTaBIeHII, JOOOYYar0TCSI TOMBKO BEPXHIHE CIIOH NI HOBOM 3aauH.

3) MHoro3agayHoe oOyUeHHe: eCTH JaHHbIe NI 00eHX 3aau JTOCTYIHEI

OTHOBpeMeHHO, 00y4aTh MOJIellb COBMECTHO Ha 00eHX 3aJauax.
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4) Ucnonbs30BaHie OTAEIBHBIX «TOTOBOKY LA KakdOIH 3ajiaduH IIPH 00IeM
3aMOPOKEHHOM SHKOJIEPE..

N

3amaua 3: ChopMyIHPYIiTE IUIaH SKCIIEPHMEHTAIBHON BATHIAIHII MOJEIIH
THArHOCTHKH Gone3HH [JapKIHCOHA 110 eyl I ITyOIIMKAIHH B
PelleH3HPyeMOM KypHAale. BKIrounTe oImicaHie Habopa JTAHHBIX, METPHKH,
METOJA CPABHEHH T H CTAaTHCTHUYECKOT O aHATH3a.

OtanoH: /lanusie: He MeHee 100 mmamueHToR ¢ BII 1 100 KOHTPOIBHEIX,
cOaraHCHPOBAHHEIX ITO IIOIIY H BO3pacTy. Pa3/ieneHne: cTpaTH HIHPOBAHHOE
70/15/15 (oOyueHne/Bamnmaipia/TecT). MeTpHkH: Accuracy, Precision, Recall,
F1, AUC-ROC. CpaeHeHne: ¢ 0a30BEIMH METOIAMI ( HAIIPHMED,
KIIacCH()HKATOP HA CTAHTAPTHEIX aKyCTHUYECKHX IIPH3HAKAX) H C KIIHHHYE CKO
o1reHKoi1 1o mkane UPDR S-III (koppensinia). CTaTHCTHUECKHIT

aHAII3. JOBePHTeIbHEIe HHTEePRAIEl MeTPHK, p-value (kpurepmit Mak-Hemapa
IULA CpPaBHEHILA MOJeNell), aHam3 onmOok (confusion matrix). STHUeCKHE
acCITEKTHI: OJI00peHHe STHUYEeCKOr 0 KOMHTeTa, HH(OPMHPOBAHHOE COTIIACHE.
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BpEMH BLINOJIHEHHSA H CHCTEMA OLIEHHBAHHSA TECTOBLIX 33JaHHHA

Bpems
THII TeCTOBOr O PesyabsTart
anan BLINOJITHEHHA VYKa3aHHA 110 OlleHHBAHHIO OICHMB AR WS
(MHH)
TecTOBEIe 3aJaHH T 1 3agaHIe 3aKpEITOTO THITA ¢ BEIOOPOM ITomHoOe coBItafeHIe
3aKPEITOTO THIIA C OJTHOT'O IIPABIJIBFHOI'O OTBETA CUHTAETCA C BEPHEIM OTBETOM —
BEIOOPOM OHOT O BE€PHEIM IIPH ITOTHOM COBIIAJIEHIH C 100%
IIPABIIIBHOT O OTBETA BEPHEIM OTBETOM.
HerepHEIH OTBET
HIIH €T0 OTCYTCTBHE
— 0%
TecTOBEIe 3aJaHHT 1 3aJaHIg 3aKPEITOrO THIIA C ITomHoe coBIIafieHIE
3aKPEITOTO THIIA C MHOKE€CTBE HHEIM BEIOOPOM CUHTAETC A C BEPHEIM OTBETOM —
MHOK € CTBEHHBIM BEPHEIM, €CIIH BEIOPAHEI BCe BEPHEIE 100%
BEIOOPOM IIPaBHIIBHBIX oTBeTHI. B cucteMe Moodle 3amoxkeHO
OTBETOB HaYHCIIeHHe OalIoB (IUIH HX YacTeli) 3a Hepe pHLIIT
IIPABHILHEIE OTBETEI H BEIUHTAHHE 0AIUIOB | OTBET/TOIMYIIEHE
(IUDH HX YacTell) 3a HeI[PaBHIIbHEIE OILHOKH/ OTCYTCTBHE
OTBETRI. oTBeTa — 0%0
BrruntaHue OaUIoB 3a HEIIPaBIIbHEII
OTBET MOKET OBITH HCIIOIb30BAHO ITPH
HATHUIH ITPHHIHITHATFHO HEBEPHOT O
BapHaHTa OTBETA.
TecTOBEIE 3aJaHHI 1-3 3aaHre 3aKphITOrO THIIA Ha ITomHoOe coBmajieHIe
3aKPEITOTO THIIA Ha YCTAHOBJIEHIE ITOCIIEeJOBATEIFHOCTH C BEPHEIM OTBETOM —
YCTAHORBIIEHIE CUHTAETCH BEPHEIM, €CITH IIPABHILHO 100%
IIOCIIeIOBATEeIbHOCTH yKa3aHa BCA ITOCIIEIOBATEIIEHOCTE ITHAP.
JIOITYIIIe HBI OIIHOKIL
HIIH OTCYTCTBYET
otBeT — 0%0
TecTOBEIe 3aJaHH T 1-3 3aJaHme 3aKpRITOrO THIIA HA ITomHoe coBIIA/IeHIE
3aKpPBITOTO THIIA HA YCTAHOBIEHIE COOTBETCTBHA CUHTAETCA C BEPHEIM OTBETOM —
YCTAHOBJIEHHE BEPHEIM, ECIIH IIPABIUILHO YCTAHOBIIEHEI 100%
COOTBETCTBHA BCE COOTBETCTBHA (TTO3HI[HIH H3 OTHOTO
CTONIOI[a BEPHO COIOCTARIIEHEI C J1OIy1IIE HEI
TIO3HIILIMH IPYIOTO CTOIOIIA. OIIFOKTI/ OTCYICTBYET
oTBeT — 0%
TecTOBEIe 3aJaHHT 1-3 3aJaHie OTKPBRITOIO THIIA C KPaTKHM ITomHoe coBIlafeHIe

OTKPBITOr'O THIIA C
KpaTKIM
OTBEeTOM/ TOIIOTHEHHEM/
KpaTKHM OTBETOM B
BH]Ie
yHCcIIa/()OpMYIIBL/ TaTkl

OTBETOM CHHTACTCH BECPHBIM, €CIIH OTBET
COBIIAOAET C 3TAJIIOHHBIM OTBETOM.

C BEPHEIM OTBETOM —
100%

J1 OITyIIIE HEI
OIIHOKI/ OTCYTCTBYET
OoTBeT — 0%
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TecToBEIE 3aTaHHA 3-5 3agaHie OTKPRITOTO THIIA C PAa3BEPHYTRIM | CoOBRIAJieHHE C
OTKPEITOr'O THIIA C OTBETOM CUHTAETCSI BEPHEIM, €CIIH OTBET BEPHEIM OTBETOM —
PasBepPHYTEIM OTBETOM COBIIAJIAET C 3TAJIOHHBIM OTBETOM IIO «BEPHO»
COJIe pKaHIIO H IIOITHOTE.
HerBepHEIH OTBET
HJIH €TI0 OTCYTCTBHE
— (HEBEPHO»
TecTOBEIe 3aJaHHT 3-5 3agaHie KOMOHHHPOBAHHOT O THIIA CoBITaJieHIE C
KOMOHHIPOBAHHOTL O CUHTAETCS BEPHEIM ITPH IIPABHILHOM BEPHEIM OTBETOM —
THIIA BEIOOpE H KOPPEKTHBIX apryMeHTaXx, «BEPHO»

HCITOIIB3YEMEIX ITPH BI:IﬁDpE OTBETA.
3agaHHsI TAaKOr'O THITA MOI V1
ITPOBEPATE CaMII ITPCITOAaBaTCII.

HeBepHEIH OTBET
HIIH €T0 OTCYTCTBHE
— «HEBEPHO»

KpHTEpHH OLIeHHBAHH A BbIIIOJITHEHH S TEeCTOBBIX 3aJaHHM:

l. PEB}’HBTE],TDM TCCTHPOBAHIA ABJIIACTCA ITPOILCHT YCIICITHO BBIITOIIHCHHBIX 3aaHHI.

2. I[Ipu nnepeBojie % B OLIEHKY PYKOBOJICTBYIOTCS CIIEAYIOITHMH KPHTEPHSMH:

«OTmaHOY - 90-100% IIpaBIIBHEIX OTBETOR,

«Xoporoy - 80-89 % IpaBIIBHEIX OTBETOB,

«Y TOBIETBOPHUTEIILHOY - 70-79 % IpaBHILHBEIX OTBETOB,
«HeynoBnerBopuTembHO» - 69 % M MeHee IIPaBHIIBHBIX OTBETOB.

B cirydae eciu cHcTeMa BRIJAAET He I[eNoe YHCIO0 % MpaBHIBHBIX OTBETOR, TO JIEHCTBYET
IIPABIJIO OKPYITIEHHS.

TecroBbIe 32 JaHNA

n/n

Jaganue

JTAJIOH OTBEeTAa

IIpoBsepsiembIe
NJIK

IIpounraiite TeKCT, BEIOEpHTE
HECKOIBKO IPABH I HbIX
OTBETOBR H 3aITHIIITE HX Oe3
ITPOoOEeIIOB H 3HAKOB
IpermiHanng. Kakume ms3
IIEPEUHCIEHHBIX aCIIEKTOB
HeO0O0X0IHMO KPHTHYECKH
OIIEHHTH IIPH BEIOOpE MeToda
ITOPC mig THATrHOCTHKH
OonesHH IlapKkHHCOHA TI0
ToIocy?

A) ToyHOCTH MeTO/Ia HA
BATHIAIFIOHHOI BEIOOPKE

B) CxopocTs paboThI

ACE

YK-1.1

46




ANTOPHTMA
C) B0o3MOKHOCTB
HHTEPIPeTalHH Pe3yIbTATOB
BpauoM

D) CtommocTs mareH3nH [10
E) Hamruie o0y4aroImx
TAHHBIX 19 METOJA

-3

IIpourTaiiTe TEKCT, YCTAHOBHTE
IIPABIIIEHYEO
IIOCTIEJIOBATEIEHOCTE H
3aIHIIITE IHQPEI Oe3 Impodenor
H 3HAKOB

IIPeIMHHAHHA. Y CTaHOBHTE
IIOCIIETIOBATEIEHOCTE 3TAIIOB
KPHTHUYECKOT'O aHAIH3a IIPH
BHeIpeHHH cHCcTeMEI [JOPC B
KIHHHYECK VIO IIPAKTHKY:

1. OneHxa qTHATHOCTHUECKOI
TOUHOCTH Ha He3aBHCHMOII
BEIOOPKE

2. AHanm3 TpeOoBaHIII K
anrapaTHoMy 00eCITeUeHIT0

3. IIpoBepka COOTBETCTBHA
HOPMATHBHEIM CTaHIAPTAM

4. OneHka cTOHMOCTH
BHEJIPEHHA H OOCIIY KHBAHILA
5. ITonyueHiie oOpaTHOII CBA3M
OT BpaudeH-II0Ib30BaTe el

13245

YK-1.1

IIpounrtaiTe TEKCT H
YCTaHOBHTE COOTBETCTBHE
MeKIY 3TaroM o0padoTKI
PEUEBOTO CHTHAIA H
MTOTEHI[HATEHBIM HCTOYHHKOM
OIIMOOK, KOTOPELI TpeOyeT
KPHTHUECKOI OI[eHKH.
3armImTe B Ta0IoIy
BEIOpaHHEIEe OYKBEI ITO/]
COOTBETCTBYIOIIIMH HOMEPAMH.
1. ITpemoGpaborka

(ILITYMOIIO JaBTIEHILE )

2. M3BneUeHIe IIPH3HAKOR

(MFCC)

3. Kimaccuguxarma (HefpoCceTs)
A. IToTepsa mHarHOC THYE CKH
3HAUHNMBIX BBICOKOYACTOTHBIX
KOMITOHEHTOB

B. IlepeoOyueHie Ha
CreIHUecKe apTedaKThl
3aITHCe

C. HeyuéT HHIHBHTYaTbHBIX
0COOEHHOCTEI T'OIOCOBOTO
TpakKTa

1A 2C 3B

YK-1.1
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IIpoumrTaiiTe TEKCT H
IIPOJIOTKHUTE IIPeIOKEHIE
KpaTKHM OTBETOM B
HMeHHTEIILHOM ITajexe
eHHCTBEHHOIO uHciIa. MeTo
OIIEHKH, KOTOPBIH ITO3BOIIET
OITpe Ae THTh, HACKOIBKO
xopolro Mozens 1[OPC
0000I1I[ae TCA HA JAaHHEIE OT
HOBBIX ITAI[HEHTOB, HA3LIBAETCA

Kpocc-pamimainia

YK-1.1

LN

HarmmimTe pasBEPHYTRIN OTBET
(3 m Oomee

IpeaIoxKeHnd ). OIMMIHTE TPH
KPHTEPHI, II0 KOTOPBIM CIEeIYeT
KPHTHYECKH OIIEHHBATh
IIPeIOKeHIe HCIIOIB30BATh
TTyOOKHE HEITPOHHBIE CETH LA
aHaIn3a JeTCKOH peuH B
JTHATHOCTHYE CKIX I[EIIAX.

1. I[DCTHTDIH-IDCTI: PAa3MEUEHHBIX TAHHBLX

IETCKOI peuH HId O0yUeHH .
2. YUeT BO3pacTHRIX H3MEeHEHII
T'OJIOCOBOI' O TPaKTa.

3. O0ecnieyeHHE HHTEPIIPETHPYEMOCTH

Pe3yIBTaTOR JIIA Bpayeil.

YK-1.1

IIpounrtaiTe TEKCT H
MIPONOIIKHUTE IIPeIIOKEHIE
KpPaTKHM OTBETOM B
HMEHHTEIbHOM Iajeke

e THHCTBEHHOTO

yrcla. D THUeCKad IpodieMa,
CBA3AaHHASA C HCIIONIB30BaAHHEM
pEUYEBEIX JTAHHBIX ITAI[HEHTOR
0e3 HX ABHOT O
HHPOPMHPOBAHHOT O COTTTACHA,
Ha3bIBAETCA

HHP}THEI-H[E dETOHOMIHH IIAIlIIEHTA

YK-1.1

[IpourraiiTe TEKCT, BRIOEPHTE
HECKOIEKO IIPABHIIL HBIX
OTBETOR H 3aIHIINTE HX 0e3
IIPOOEIIOB H 3HAKOB
NpenmmHanngd. Kakume H3
TEPEUHCIIEHHBIX (PAKTOPOB
MOT'YT IIPHBECTH K CMEILIEHIIO
(bias) B MOIeIH aHAII3a Peyl
1A THATHOCTHKH eI PecCcHi?
A) ITpeoGmamanme 3armceii oT
ITAIHEeHTOR OJJHOTO IT0J1a

B) Hcmons30BaHie 3aImceit
TOIBKO HA OJJHOM SA3BIKE

C) Pa3zHasg UyBCTBHTEILHOCTE
MHIKPO()OHOB ITPH 3aITICH

D) BrIcOKas TOUHOCTh MOJIEIIH
Ha TeCTOBEIX JAHHEIX

E) [IpuMeHeHHe ayrMeHTAI[HIT
TAHHEBIX

YK-1.1
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Haromrimite pa3BEPHYTEHIH OTBET
(3 u Gonee

IpeqIoKeHnd ). [loueMy IpH
OLIEHKE MOJEIH JId AeTeKI[HH
a(p OHIH BaKHEE
MaKCHMH3HPOBATH IIOTHOTY
(recall), a He TOUHOCTE
(precision)?

[Ipn ad)OHHH JIOKHOIIONIO AKHTEIBHBII
pe3yiIbTaT (oImMO0YHOoe OOHAPYKEHHE)
MeHee OIlaceH, YeM JIOKHOOTPHI[ATE Ib HbII
(TIporyck maroaoruH ). ITporyck adoHn YK-1.1
MOJKeT IIPHBECTH K HeIOOIeHKe TSKEeCTH
COCTOSHIA, IIO3TOMY recall KpHTHUYeCcKH
Ba/KEH.

IIpounrtaiTe TEKCT H
YCTAaHOBHTE COOTBETCTBHE

MeK Ty THIIOM OT DPAHHYeHIT
MeToqia [{OPC o ero mpHMEPOM.
3armImTe B Ta0IOmay
BEIOpaHHEIe OYKBEI ITO/]
COOTBETCTBYIOII[HMH HOMEPAMH.
1. OrpanmueHme, CBA3aHHOE C

T AHHBIMH

2. Orpa”mueHme, CBA3aHHOE C
AITOPHTMOM

3. Orpa"nmyeHne, CBA3aHHOE C 1A 2C 3B YK-1.1
BHEIPEHIEM

A. HemocTaTouHsni 00LEM
pazMeUeHHBIX MeTHITHHCKIX
3aITHCe

B. BEICOKHE BEIUHCITHTEIEHEIE
TpeOOBaHN A MOJEIH B
peaTrHOM BpeMEHH

C. HeBO3MOKHOCTE
MOJIETHPOBATE: HETHHEITHEIE
3¢)@eKTHI ITPH ITaparnye
TOJIOCOBBIX CBA30K

IIpourTaiiTe TEKCT, YCTAHOBHTE
IIPABIIIEHYEO
IIOCIIEIOBATEIEHOCTE H
3AIHIIINTE IHQPEI Oe3 Impode1oB
H 3HAKOB

IIPEMMHHAHHA. Y CTaHOBHTE
IIOCIIETOBATEILHOCTE IIIaroB
IIPH KPHTHYECKOH OIE HKE
TOTOBOI'O AT OPHTMA aHaTH3a
Kanorg miga X OBbJI:

1. IIpoBepKa KauecTBa H 41235 VK-11
peENpe3eHTAaTHEHOCTH
oOy4JaroIreil BEIGOPKH

2. OneHKa METPHK HA
He3aBHCHMOM Ha0Ope JaHHBIX
OT JIPYTOHN KIHHHKH

3. AHATH3 ITOTe HI[HAL HBIX
HCTOUHIKOB CMEIIEHH 1
(BO3pAacT, IO, YCIIORH S 3aIICH)
4. 3yueHHe TOKYMEHTAIHH H
BOCIIPOHM3BEJIEHIE PE3YILTATOR
5. @OpMYITHPOBAHIE BEIBOJIOR O
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IMPHMEHIIMOCTH B IeJIEBOM
ITOITYILATTHI

11

IIpoumrTaiiTe TEKCT H
IIPOJOILKHTE IIPEJIONK e HHE
KpaTKHM OTBETOM B
HMEHHTEILHOM IaJIeKe
eHHCTBEHHOIO uHciIa. MeTo
HHTEPIIPETAIHH PeIle I
HENPOHHOH CEeTH, KOTOPEIH
BH3YAII3HPYET HAHOOIee
3HAUIMBIE YUACTKH
CIIEKTPOIrPaMMEL I
KOHKPETHOTO ITPeJICKa3a I
Ha3BIBAETCA

Grad-CAM

YK-1.1

Haromrimite pa3BEPHYTEHIH OTBET
(3 u Gonee

IpeIoKeHHd ). OIHIIHTE [Be
STHUECKIHE JIIEMMEBI, KOTOPEIE
MOT'YT BO3HHKHYTE IIPH
HCIIONB30BAHIH CHCTEMEI
ABTOMATHUYECKOI 0 CKPHHHHT a
GonesHH [TapKHHCOHA 1O
TOIOCY B IIEPBHUHOM 3BEHE
3IPaBOOXPaHEHHT.

1. PHCK THIIEpIHArHOCTHKH H HEHYKHOTO
HaITPABIeHIA K CIIEI[HATICTY IIPH
JTOKHOIIOMOKHTEIFHELX Pe3yIbTaTax.
2. IIpoGinemMa OTBE TCTBEHHOCTH, €CIIH
CHCTeMa ITPOITYCTHT 3a00IeBaHIH e
(ITOKHOOTPHIATEIIBHEII Pe3yIbTaT) i
IMAIHEHT He ITOIYUHT CBOEBPEMEHH VIO

TTOMOIIIE.

YK-1.1

13

[IpounraiiTe TEKCT, BEIOEPHTE
HECKOIBKO ITPaBHIIbHBIX
OTBETOR H 3aITHIINTE HX Oe3
ITpoOeIOB H 3HAKOB
IpelmHaHn 4. Kake i3
TePeYHCIEHHBIX METPHK
Hanbdollee BAKHEI TIT
KPHTHUECKOI OI[eHKH MOIEIH
OMHAPHOI KiIacCH()HKAIHIT
«3IOPOB/OOIIEH» 10 PEUH B
VCIIOBHAX HEPABHBIX KIIACCOB?
A) Accuracy

B) Precision

C) Recall

D) F1-score

E) AUC-ROC

CDE

YK-1.1

14

[IpounTanTe TEKCT H
YCTAaHOBUTE COOTBETCTBHE

MeK Ty BHIOM BallH /AL
MOJeTH H eé OITHCAHHeM.
3armImTe B Ta0IoIy
BEIOpaHHEIEe OYKBEI ITO/]
COOTBETCTBYIOIIMMH HOMEPAMH.
1. BHYTpeHHAA BalH JAIHA

2. BHellrH 99 Bamigarug

3. Kirnmmueckas BaTHIAITH A

1C 2A 3B

YK-1.1
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A . OreHKAa MOJIeITH HA
IIOITHOCTEI0 He3aBHCHMOM
Habope JaHHBIX, COOPAaHHOM B
OPYTOM VUpeX TeHHH

B. CpaBHeHHEe IIpe ACKA3aHIII
MOJIETIH C 3aKJIFOUEeHHEeM
SKCIepTa-KIHHHITHCTA

C. Mcrions30BaHie MeTOIOB
KpOCC-BaIHIALMH Ha HCXOIHOM
garaceTe

HaromoimiTe pa3BEéPHYTHIH OTBET
(3 u Gonee MFCC 110X0 0TpakarT HeIHHeITHbIe
IpeqIoKeHnd ). [loueMy IpH HCKaKEHI, IITYMOBBIe KOMIIOHEHTHI H
aHaM3€e TaTOIOT HYECKOH peuH IIPOCOMIYECKHE HAPYIIEHI, XapaKTepPHEIE

(HarpuMep, ITPH JIH3apTPHH) A mu3apTpHu. Heobxommo
HeJ0CTaTOYHO HCIIONh30BaTh aHAII3HPOBATh ITApaMeTPEl HCTOUHHKA

TONBKO CTAHJAPTHEIE IIPH3HAKH ([GKHTTE]P, IIHMMED), TEMIIOPATLHEIE
MFCC? Kakmne XapaKTe PHCTHKH (IHTEIBHOCTD Tay3,
JOIIOTHHTEIIEHEIE ACIIEKTEI CKOPOCTh PEUH) H HETHHEHHYI0 THHAMIKY.
TpeOYIOT KPHTHYECKOTO YUéTa?

YK-1.1

IIpounrtaiTe TEKCT H
ITPOIOIKHTE ITPEIOKEHHE
KpaTKHM OTBETOM B
HMEHHTEIs HOM IIaJ[e ke
eIHCTBEHHOT0 uHcaa. [Iporecc
BBLABIIEHH H MITHHMH3AI[HIH
CHCTeMaTHYeCKHX OIIMOOK B HeOnacuur (6opsba co cMelleHHEM ) YK-1.1
TAHHBIX H allTOPHTMAX,
ITPHBOIAIIHX K
HECITPaBeJIHBEIM Pe3y b TaTaM
LA OTHEIbHBIX TPYIMI
MAI[HEeHTOB, HA3RIBAETCS

[TpoumnraiiTe TeKCT, BEIOEpHTE
HECKOIBKO IIPABHIIbHBIX
OTBETOB M 3aITHIIINTe HX 0e3
IIPOOETOR H 3HAKOB
IIpermHaHn I Kakme

KOMITOHE HTHI HEOOXOIHMO
BKIFOUYHTE B CHCTEMHBIT IIJIAH
pazpaboTkH KoHBelepa IJOPC
I MOHHTOPHHI'A COCTOAHILA ABRDE VK-172
namreHToB ¢ XOBJI 1o xaromro?
A) Mopmyis mpemoO6paboTKH

ay o

B) AITOpPHTM e TeKI[II
COOBITHIT KaIIDId

C) baza maHHEIX ITaIeHTOR

D) MexaHH3M OITOBEIleHHA
BpaueH

E) HuTepdeiic A1 HACTPOIKH
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ITapaMeTpPOB

18

IIpourTaiiTe TEKCT, YCTAHOBHTE
IIPABIIIEHYEO
IIOCIIEIOBATEIEHOCTE H
3AIHIIINTE IHQPEI Oe3 Impode1oB
H 3HAKOB

IIPEMMHHAHHA. Y CTaHOBHTE
IIOCIIETOBATEILHOCTE IIIaroB
IIPH CHCTEMHOM
MIPOEKTHPOBAHHH PEIleHH T I
AHA 38 IIPOCOIHI PEYUH Y
IIAITHEHTOR C JEIIPECCHEMH:

1. Ompe te 1eHHE IETEBRIX
ImapaMeTPOB IIPOCOIHH (TeMII,
TIay3hl)

2. BEIOOp METOJIOB H3BIEUEHHA
IIPH3HAKOB

3. IIpoexkTHpOBaHHE IIPOTOKOIA
cOopa TaHHBIX

4. PazpaboTka anropurMa
KIaCCH (PHKAIHH

5. IImaHupoBaHie BaTHIAIIH C
KITHHHYECKHMH OI[eHKaAMIH

31245

YK-1.2

19

[IpounTanTe TEKCT H
YCTAaHOBHTE COOTBETCTBHE

MeK Iy 3TaIloM IIPOEKTHPOBAHH 1
cucTeMsI IJOPC 1 ero
cofiepKaHneM. 3aIHIINTe B
TaOIIHIy BEIOpaHHbBIe OYKBEI
IIOJT COOTBETCTR VEOIL[HMH

HOME PaMH.

1. ITocTa”HOBKA 3a0auH

2. IIpoexTHpOBaHHE
apXHTEKTYPHI

3. MHTETpanug H TeCTHPOBAHIE
A. Orpe fe1eHHe BXOTHBIX
TAHHBIX, BBIXOTHBIX
PE3YILTATOR H KPHTEPHEB
ycmexa

B. COBMECTHMOCTE C
OOIBFHHYHOIT HH(OPMAI[HOHHOIT
cucrtemoii (HIS)

C. Brrdop MeTOIOB

npe o0 paboTKH, H3BIeUeHH T
IIPH3HAKOB H KIaCCH(HKAI[IH

1A 2C 3B

YK-1.2

20

IIpounrtaiTe TEKCT H
MIPONOIIKHUTE IIPeIIOKEHIE
KPaTKHM OTBETOM B
HMEHHTEIbHOM Iajeke

e THHCTBEHHOTO uHcaa. [Toaxon
K pa3paboTKe IIPorpaMMHOrO

Moy IbHBIT ITOOXO

YK-1.2
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oOecIeueHHs, IIPH KOTOPOM
CHCTEMA IIPOEKTHPYETC A KaK
HabOp B3aHMOJIEIIC TRYIOIIIX
MOIYIEH, KaKIbIil H3 KOTOPEIX
OTBEYAET 3a OTJIEIHHYIO
()VHKIQIIO, HA3KIBAETCA

Haromrimite pa3BEPHYTEHIH OTBET
(3 u Gonee

IIpe oK e I ). OTIHIIHTE
CHCTEMHBII TI1aH cOopa i
ITOATOTOBKH JAHHBIX LA
00yUeHHI MOJETH
paciio3HaBaHHA IMOIIIII 1O
TOIIOCY YV IMAIHEHTOR C
TPEBOAKHBIMI PACCTPOIC TBAMII.

1. Orpe geyieHre eTeBRIX IMOIII H
CITOC000B HX HHIYKIHI B KOHTPOIHPYEMBIX
YCIIOBH AX.

2. PazpaboTka IIpoTOKOA 3aIHCH C YIETOM
3THYE CKHX HOPM H HH(pOPMHPOBAHHOTO
COTITIacH4.

3. IImammpoBaHie pa3sMETKH JAaHHEBIX
3K CIIEPTaMH-TICHXOIOTaMH.

4. ITpe moGpaboTka JaHHBIX: HOPMAJM3aI[H,
CErMEeHTAINd, ayTMEHTAIHA LA
VBEIIMUEeHH pa3zHo0o0pa3Hi.

YK-1.2

-2
-2

IIpourTaiiTe TEKCT H
IIPOJIONIKHTE ITPEIOKEHHE
KpPaTKHM OTBETOM B
HMEHHTeIs HOM ITaJle ke
eJIHCTBEHHOTO

urcia. JJoKyMeHT,
(hopMa3VIOIIHIT Tpe OOBaHIL K
(PVHKIIOHATBHOCTH,
IPOH3BOJHTENBHOCTH H
HHTepdelicy pazpadaTeIBaeMoOil
CHCTEMEI, Ha3bIBAeTCA

TexXHIUe cCKOe 3aJIaHHe

YK-1.2

[TpoumnraiiTe TeKCT, BEIOEpHTE
HECKOIBKO IIPABHIIbHBIX
OTBETOR H 3aIHIIITE HX 0e3
IIPOOEIIOB H 3HAKOB
IpelmHaHn 4. Kakie pakTopsl
HeOoOXOMIMO CHCTEMHO YYECTh
IIPH IUIaHHPOBAHHH
Ppa3BEPTRIBAHI MOJIETH
aHaIH3a Peul 19 CKPHHIHTA
KOTHHTHBHEIX HAPVIIIEHINT B
TrepHaTPHUYECKUX IIEHTPax?

A) HaBeIKH paboTHI €
KOMITBEOTEPOM Y IIEpPCOHAIa
B) Hamrure cTaGIIbHOIO
HHTEPHET-COE TIHE HILA

C) Bo3MOKHOCTh HHTET PALHH C
31 KTPOHHON HCTOPHET
Oole3HH

D) TpeGoBaHm g K
KOH(PHIEHIIHATBHOCTH JAHHBIX
E) HeoGXoaHMOCTE

TIEPHO JIHYE CKOMH
IepeKamOPOBKH MOIEIH

ABCDE

YK-1.2
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Haromrimite pa3BEPHYTEHIH OTBET

(3 u Gonee 1. TpeGyeTca amanraIgid IapaMeTpoB
IpeIoKeHI ). [loueMy IIpH H3BIeUeHHS IIPH3HAKORB (00Iee BHICOKHIT
ITPOeKTHPOBAHHH CHCTEMBI miara3o” FO, ocoGeHHOCTH (pOopMaHT).
aHalI3a JIeTCKOr o rojroca 2. HeoOXoaMO YUHTHIBATh 3THUYECKHE H
TpeOyeTcs 0CcOOBII CHCTe MHBII FOPHIUeCKHe acIeKThI PaOOTHI C JaHHBIMH
noaxon? Ilpueemure aBa HEeCOBEPIIe HHOIETHHX, BKIIF0Uad COTTIacHe
OTIIHYHA OT PabOTHI CO POJIITETIEH.

B3POCITBIMH.

-2

IIpounTaiiTe TEKCT H
VCTaHOBHTE COOTBETCTBHE
MeK Y KOMIIOHEHTOM
CHCTEMHOT' O IIOJIXO/IA H €TO
ImpHMepoM B mmpoekte 1] OPC.
3armimre B Ta0Iory
BEIOpaHHEIE OYKBEI ITO/]
COOTBETC TBYIOIIHMH HOMEPaMIH.
1. OGpaTHAaA CBA3b

2. ATAIITHEHOCTE

3. MacirrabupyeMOCTh

A. Bo3sMoOXKHOCTE J0OARIeHH T
HOBBIX KIIacCOB 3a00J1e BaHIIT
0e3 ITOIHOTO ITepeodyue HIA
B. BKiIroueHHe MexXaHI3Ma
OI[EHKH KauecTBa PpabOoTEHI
CHCTEMEBI BpauyaMH

C. IlogmepxKa YBeIHYE HILA
UHCIa OJHOBPEMe HHEIX
IIOTH30BATEIEH

1B 2A 3C

IIpounTaiiTe TEKCT,
YCTAHOBHUTE IIPABIIIELHVEO
IIOCIIEJOBATEIEHOCTE H
3aImiIimTe IMH@per 6e3
mpo0eIOB H 3HAKOB
IIpeNTHHAHNA. Y CTAaHOBHTE
IIOCIIEJOBATEIEHOCTE ATAIIOB
AH3HEHHOT O IHKIA CHCTEMEI
[HOPC:

1. COop H aHaIH?3 12345
TpeOoBaHMIt

2. IIpoeKTHpOBAHIE T
paspaboTKka

3. TecTHpOBaHNE H
BATHIAITH A

4. BHeIpeHHe H
SKCIUTyaTaIH

5. MOHUTOPHHT H
COIIPOBOKIEHIE

[IpounTanTe TEKCT H
IIPOMONIKHUTE IIPENIOKEHIE OTKa30yCTOITUHBOCTD

KPaTEKHM OTEECTOM B
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HMeHHTeJILHOM IIajjeke
eTHHCTBEHHOTO

uricia. I pHHIpI
IIPOEKTHPOR aHIA,

IIPe IO AT AFO IIHI, UTO
CHCTeMA JOIXHA OBITEH
YCTOMUHBA K
HEKOPPEKTHEIM BXOTHEIM
TAaHHEIM H cOOIM,
HA3kIBaeTCad

HarmnmTe pasBEépPHYTHIH
oTBeT (3 u Oomee

IIpe A0 KeHH ). OIHIIITE
CHCTEMHEIH TTOOXOT K
o0ecIie YeHI 0 KayeCcTBA
TAHHBIX TIPH CO3IaHIH
maracera Ui o0yUeHHA
MOJIETH THAIHOCTHKH
JTAPHHTHTA 110 TOIIOCY.

1. CtangapTH3aIpg IIPOTOKOIIA 3aIHCH
(MHKpPO()OH, pacCTOSHHE, VPOBEHE IITyMa).
2. BHeIpeHHe aBTOMAaTHUECKOH TIPOBEPKH
Kaye CTBA 3aIMHCH (OTCYTCTBHE KIIINIHHTA,

IOCTaTOYHAA TPOMKOCTB ).

3. JIBoiHAaA cienad pa3MeTKa JaHHBIX
OTOIAPHHTOIIOT AMH C PAacUETOM
cornacoBaHHOCTH (Cohen's kappa).

4. CTparndukalnd JaHHEIX 110 IIOIY,
BO3PACTY H CTEIIEHH TAKECTH 3a00IeBaHIA

[TpounTaiiTe TeKCT, BEIOEpHTE
HECKOJIbKO IPABHIIbHbIX
OTBETOB H 3aIHINHTE HX 0e3
mpo0eIOB H 3HAKOB
IIpeNMHHaHHg. KakmHe
IeHCTBHA OTHOCATCA K ATaIry
«TUIAHHPOBAHH € ITPH
CHCTEMHOM PeIIeHHH 3aaul
KJIaCCH(PHKAI[HIT
PeCITHPATOPHBIX 3BYKOB?

A) Be1Oop METPHK OIle HKH
B) Harmicanme Koma i
HEHPOCETH

C) Ormpe reneHme
He0OXOTHMEIX
BBIUHCIIHTEIb HBIX PECYPCOB
D) AHann3 aHAIOT HUHBIX
CYILECTBYIOIIHX PeIleHHIT
E) Ilpoeenenne A/B-

T CTHPOBAHH I Ha ITAIHEHTAX

ACD

30

IIpounrtaiTe TEKCT H
YCTAHOBHTE COOTBETCTBHE
MEK Y acIleKTOM CHCTEMHOL O
IIOJX0JIa H BOITPOCOM, HA
KOTOPBIII OH OTBEYAET.
3armimre B Ta0Iory
BEIOpaHHEIEe OYKBEI ITO/]
COOTBETCTBYIOIIMH HOMEPAMH.
1. ©YHKIHOHAILHOCTh

2. Hamé xHOCTE

3. 3¢ (peKTHBHOCTE

1B 2C 3A

YK-1.2
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A. Kakxoea cpeHAd 3aJIepKKa
CHCcTeMEI ITpH oOpaboTke 10-
CEKYH/HOM 3aImCcH’

B. KakHe THArHO3LI JOTAHA
YMETE IIpecKa3bBaTh CHCTEMA?
C. Kak gacTo cHcTeMa TaéT
cOoit B pabote?

Haromrimite pa3BEPHYTEHIH OTBET
(3 u Gonee

mpe oK eHid ). OOBACHITE,
IoueMy IIPH IIPOEK THPOBAHIH
TeJIeMeIIHHCKOI CHCTeMbI
aHAIH3a PeUr HeoOXOHMO
OTIEIbHO IUTAaHHPOBATh MOIYIIh
obecreueHHa HH)OPMAaIHOHHOIT
0e30ITaCHOCTH.

PeueBrle JaHHBIE SABIIAOTCA
OHOMe TPIYECKIMI H Me JIITHHCKIMH, HX
yTeuka HapyIaeT KOHPHIeHITHATbHOCTh.
Tpebyerca nmdporaHue Iepe aBaeMBIX
JTAHHBIX, ayTeHTH(HKAIIA IT0Ib30BaTeNlell,
ayIHT JOCTYIIA H COOTBETCTBHE

3aKOHOIATelh CTBY (HampuMep, 152-03 B
PD).

YK-1.2

IIpounTaiiTe TEKCT H
IIPOJOIIKHUTE IIPeIIOKEHIHE
KPATKHM OTBETOM B
HMEHHTEIbHOM ITaJIeKe

e JHHCTBEHHOTO

ymcna. [ padHueckoe
IIpeCcTaBIe HHE
IIOCIIEIOBATEIFHOCTH 3TAIlOB
00paldoTKH JAHHEBIX B CHCTEME
HA3BIBAETCA

BlIoK-cXeMa alnropHTMa HiIH pipeline YK-1.2

[IpourraiiTe TEKCT, BRIOEPHTE
HECKOIBKO IPABHIIbHBIX
OTBETOR H 3aIHIINTE HX 0e3
IIPOOEIIOB H 3HAKOB
npermHaHnd. Kakie m3
TIEPEUIICIIEHHBIX OHOMHOTEK
Python sBisroTCA
CITEI[HAIIH3H POBAHHBIMH I AB OIIK-1.3
paboTHI ¢ ayAHOCHTHAIAMH I
peubro?

A) Librosa

B) TorchAudio

C) SciPy

D) OpenCV

E) NumPy

IIpourTaiiTe TEKCT, YCTAHOBHTE
MIPABIIBHYIO
TIOCIIEeJOBATEIFHOCTE H
3aIHIIITE IHQPEI Oe3 Impodenor
H 3HAKOB 2314 OIIK-1.3
IIPEIMHAHNA. Y CTAHOBHTE
IIOCIIEeJOBATEIFHOCTh KOMAH]T
LA 3arPy3KH ayaHodaiiia 0
BerumcineHHsa MECC ¢
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