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1. e 1 32124 JUCHHUILITHHBI

Henmu qucuumnuael «Pacno3HaBaHUe U CHHTE3 PEYM» COCTOST B BIPAOOTKE y CTY/IEHTOB
3HaHUW TEOPETHUECKUX U MPAKTUIECKUX OCHOB 00pabOTKHU IIU(PPOBBIX CUTHATIOB, UX
IIPUMEHEHUIO B aHAIM3€ PEYU, COBPEMEHHBIX HEMPOCETEBBIX METOA0B PACIIO3HABAHUS
peun u ee cuHTe3a. K 3a1auaM AUCHUIUIMHBI OTHOCSTCS: TIOJIy4EeHHSI HABBIKOB 00pa0OTKH
1 POBBIX CUTHATIOB; (POPMUPOBAHNE HABHIKOB MIOCTAHOBKH 33/1a4 PacliO3HABAHUS U
CUHTE3a PEUH; MOJyYCHUE IIPAKTUUYECKUX HABBIKOB PEILICHUA 3a/1a4 PACIIO3HABAHUS U
CUHTE3a PEUH.

KpaTlcoe CoaepKaHue NUCHUIIVINHBI

B AUCHUILINHE paCCMATPUBAIOTCA MCTOIbI O6pa6OTKI/I AyJIUOCUTHAJIOB, U3BJICUCHHUC
IMIPU3HAKOB U3 ayINOCUTHAJIIOB, MCTOAbI MAIIMHHOT O O6y‘{€HI/ISI u HeﬁpoceTeBLIe MCTOJbI B
3aJa4ax pacClio3HaBaHHA U CUHTC3d pCUU, paCCMATPUBAIOTCA KIIACCUYICCKHUC U
COBPCMCHHBLIC ITIOOXOAbI.

2. Komnerenuuu odyyarouierocsi, opMmupyembie B pe3y/ibTaTe 0CBOEHUS
AUCHHUILIMHBI

[Tnanupyemble pe3ynbTaThl OCBOCHUS [Tnanupyemble pe3yabTaThl
OII BO (xkommneTeHITnN) 00y4eHus 0 AUCIUILTUHE

3uaert: [I1K-9.4. 3-1.] npuHuImMnBEI NOCTpOEHUS
CHCTEM PACIO3HABaHUS M CHHTE3a PEU, METOMIbI U
MOIX0/1bI K TUTAHUPOBAHMIO U PEATTH3AIMH TIPOCKTOB
10 CO3/IaHUIO U MOJIIEPKKE CHCTEM UCKYCCTBEHHOTO
[TK-12 (ITK-9 monenun) CriocoOeH co3aaBaTh U |[MHTEIUIEKTA HA OCHOBE CKBO3HOM LU(POBOM

BHEPATH OJHY MM HECKOJIBKO CKBO3HBIX cyoTtexHonoruu "Pacno3HaBanue u cuHTe3 peun”
G poBBIX cyOTexHONOTHI HekyccTBeHHOro  [YMmeeT: [[1K-9.4. V-1.] npuMeHnsaTs MeTOIBI U
UHTEJJIEKTa MOJIXO0/1bI K TUIAHUPOBAHUIO U PeaTH3alMy POESKTOB

10 CO3/IaHUI0 U MOJIEPKKE CUCTEMBI
HCKYCCTBEHHOTI'O MHTEJJIEKTA HA OCHOBE CKBO3HOM
uugpooii cyoTexHosnoruu "Pacno3naBanue u
CUHTE3 peun”

3. Mecto nucuuninuel B ctpykrype OIl BO

[lepeueHs npeAIeCTBYIOMNX AUCIUTLINH, [lepeuens nocneayOMUX AUCIUILINH,
BUJIOB paboOT yuyeOHOTro I1aHa BUJIOB paboT
OCHOBBI KOMITBFOTEPHOTO 3PEHHUS He nmpenycmotpenst

Tpe6OBaHI/I$I K «BXOJHbIM» 3HAHUAM, YMCHUSM, HABBIKAM CTYJICHTA, H606XOI[I/IMBIM
IIpu OCBOCHHUHA HaHHOﬁ JUCHUITIINHBI 1 HpI/IO6peTeHHBIM B pC3yJIbTATC OCBOCHU
NpCAMCCTBYIOMUX JUCTHUITIINH

JucuuruinHa TpeboBanus

3uaert: [[1K-9.1. 3-1.] npuHUIUIBI TOCTPOCHHUS
CUCTEM KOMITBIOTEPHOT'O 3PEHHUS, METOBI U
TEXHOJIOTUU UCKYCCTBEHHOT'O MHTEJUIEKTA JIJIs
aHaIM3a N300paKeHH U BUJIC0, METOIbI U ITOIXObI
K IUTAaHUPOBAHMIO U PEATHU3aLUU IPOEKTOB 110
CO3JaHMIO CHCTEM MCKYCCTBEHHOI'O MHTEIJIEKTA Ha

OCHOBBI KOMIIBIOTEPHOTO 3pEHUS




OCHOBE CKBO3HOM M(POBOIA CyOTEXHOIOTHH
"Kommneroreproe 3penune" Ymeer: [[IK-9.1. V-1.]
MPUMEHSATH METO/IbI M IIOAXO/IbI K INIAHUPOBAHUIO U
peaTu3aliy MPOSKTOB MO CO3/IaHUI0 M MOICPKKE
CHCTEMBI UCKYCCTBEHHOT'O MHTEJJIEKTA HA OCHOBE
CKBO3HOU ITU(POBOI CYOTEXHOIOTUU
"KomnbrorepHoe 3penue" MmeeT npakTudeckuit

OIIBIT:

4. O0bEM 1 BUABI Y4eOHOI padoThI

OO6mmast Tpy10eMKOCTh TUCIUIUIMHEI COCTaBIsIET 2 3.€., 72 4., 52,25 4. KOHTaKTHOU

paboThI
Pacrnipenenenue no cemectpam
. Bcero B Jacax
Bun yueonoii padorer 4acoB Howmep cemectpa
8
OO6miast Tpy10EMKOCT TUCIUTUTHHBI 72 72
AyoumopHuvle 3auamusi. 48 48
Jlexmmu (JT) 24 24
[TpakTryeckue 3aHATHS, CEMUHAPHI U (WIIK) IPYTHE BUIBI 0 0
aynutopHsbIX 3ansaTuit (113)
Jlaboparopusie padots! (JIP) 24 24
Camocmosmenvnas paboma (CPC) 19,75 19,75
IToaroroBka k 3a4€Ty 4 4
[TonroroBka k 1a00paTOpHBIM paboTam 15,75 15.75
KoHcynbTanuu u npomMeKyTouHasi arTecTalus 4,25 4,25
Bun xoHTposns (3aueT, aug.3auer, 3K3aMeH ) - 3a4eT

5. Conep:xaHue TUCHUIINHBI

No O06beM ayAUTOPHBIX 3aHITUN O BU/IaM B yacax
pasnena HanmenoBanue pa3enoB AUCIUTLTHHBL Beero b e TP
1 {O6paboTka MUpPOBBIX CUTHATIOB 16 10 0 6
2  {Pacno3naBanue peun 24 10 0 14
3 iCuHre3 peun 8 4 0 4
5.1. Jlekunu
Ne Ne Kox-
nexummpasziena HanmeHoBaHMe WM KPaTKOE COJIEPKAHNE JICKITMOHHOTO 3aHSTHS BO
JacoB
Beenenue B kypc. [TonsaTus runp6epToBa MpoCTpaHCTBAa U TPUTOHOMETPUUECKOTO
1 1 |6a3uca. HepaBenctBo beccens u toxaectso IlapceBans. /luckperHsie 2
npeodpaszoBanus Oypee.
5 1 JIuneitnble crarmonapuele cucreMsl. Lndpossie punbTpel. CTaOUIBHOCTD U 5
UMITYJIbCHAsI XapakTeprcTka. Z-transform. IToaxop1 K HOCTpOSHUO GHITETPOB.
3 1 Kencrpanbublif ananu3 u uudposbie GuiabTpbl. CIOKHBIA KENICTP U KETICTP. 9
Kencrpanbusbiii ananu3 peun. Kencrpansaoe npencrasienue Mel-Frequency.




4 1 Oxonnoe nipeobpaszoBanue Oypre. Beliner npeodbpazoBanue. Feature engineering 9
ayIno-CUrHasa
5 1 [AnanoroBo-nudpoBbIe MPeOOPA30BATENH U CIKATUE CUTHAJIOB. 2
5 9 buonorudeckue acrekTsl peun. Brijenenre npu3HakoB, HOPMaTU3aIus 1 5
ayrMEHTAIMH PECUH.
; 9 Krnacrepuzanmst u kBaHTH3AIMS B pacrio3HaBaHuU pedn. CKpBIThIE MapKOBCKUE 5
MOJICTIH.
8 5 HeﬁpOHI_{ble_ CeTH JUIA PACTIo3HABAHMSA PEUH. PexyppeHTHBIE HEHPOHHBIE CETH. 5
Connectionist Temporal Classification
9 2  |Meroapl paboTHI C TOCIIEIOBATEILHOCTIMU. MeXaHW3M BHUMAHHSI. 2
10 5 3amaun pacrio3HaBaHUs: UICHTH(HUKAILINS TOJI0Ca; ONPEICIICHNE KOHIIA 5
MIPEITIOKEHUS; ONIPEICIICHUE aKTHBHOCTH; PACIIO3HABAHKE KITIOYCBOM (pas3bl
11 3  |AJITOpUTMBI CHHTE3a 3BYKA. 2
12 3 I/ICHOJ'IB?tOBaHI/Ie CBEPTOK ISt 06pa§0TKH nocneILOBaT_enLHOCTeﬁ. WaveNet, 5
DeepVoice u ux ynyumenus. Multi-speaker synthesis. Tacotron.
5.2. HpaKaneCRne 3aHATUA, CEMUHAPbI
He nmpexycMoTpensl
5.3. JlabopaTopHble padoThI
Ne Ne N Koi-Bo
sansus | pasziena HaumeHoBaHue WK KpaTKoe cofepKaHKe J1abopaTOpHOM paboThI HACOB
1 1  ilIpeobpazoBanus Dypoe 2
2 1 O06paboTka curHaaoB HU(GPOBBIMU PUIBTPAMU 2
3 1  iPacuer Mel-Frequency xosddunmeHto 2
4 2  M3BiedyeHue MpU3HAKOB U3 ayJHOCUrHaNOB. YacTp 1 2
5 2  [M3BiedyeHue MPU3HAKOB U3 ayJMOCUTHAIOB. YacTp 2 2
6-7 2  Kiactepu3zanus B 331a4ax pacro3HaBaHMs peun 4
8 2 CKpbITbIE MAPKOBCKUE MOJENN 2
9-10 2  {ASR monenb 4
11-12 3  |Cunres peun 4
5.4. CamocTosiTesibHas padoTa CTy/JeHTa
Brimonnenune CPC
Crucok nureparypsl (C ykazaHHEM Kon-
[Toneun CPC pasnenos, rinas, crpanui) / ccemka Ha  |Cemectp| BO
pecypc 9acoB
DOVYMJI, 1, ocH. aut., ri. 1. DOYMJI, 2, ocH.
[ToaroroBka k 3auéTy nurt., ri1. 1,2,3,4,5,6,7,8,9. OYM/]I, 3, mom. 8 4
nut., 1. 10, 11, 12,
OYM/, 1, ocH. nurt., 1. 1. 9YMJI, 2, ocH.
[ToaroroBka k 1a60paTOpHBIM paboTam mut., 11. 1,2,3,4,5,6,7,8,9. OYM/I, 3, nom. 8 15,75
nut., 1. 10, 11, 12,

6. @OH/I OLIEHOYHBIX CPEACTB ISl POBeIeHUs] TEKYIEr0 KOHTPOJISAA YCIIeBAeMOCTH,
MPOMEKYTOUYHOM aTTeCTAUN



KOHTpOJIB Kady€CTBa OCBOCHHA O6p330B8.TCJ'IBHOI>i IMporpaMmbl OCYIICCTBIISACTCA B
cooTBeTCTBUH ¢ [lonoxkeHnem o 6aHJIBHO-p€I>’ITPIHFOBOI>'I CUCTEME OLICHNBAHWA PE3YJIbTATOB

y4eOHOM NeSITENHbHOCTH 00YyYarOIINXCS.

6.1. Konrpoubnabie meponpusatus (KM)

Yuu-
Ne | Ce- Bux HasBanue Maxe. ThIBA
KOHTpoJIbHOTO |Bec [Topsiok HauKcaeHNs: OAIITOB -
KM|mectp| KoHTpoOIIs Oamn
MEPOTIPUSTHS ercst
BIIA
Kon 3amyckaercs 6e3 ommbok - 2 6ama;
KM-1. BBITIOJTHEHBI BCE 3a/1aHUs - 3 OaJijia; BHIITOJIHEHO
Texymii OoJiee TIOJIOBUHBI 33JIaHui - 1 Gaiur; cTyAeHT
1 8 Jlaboparopras | 1 | 8 3a4eT
KOHTPOITh pabora 1 MOJKET TOSICHUTD TTOPSJIOK MOTYUYCHHS
pe3yabTaTOB M pacyeToB — 2 Oamia. B
OCTaJIbHBIX CITydasx OaylIbl HE HAYMCIISFOTCS.
Kop 3amyckaercst 6e3 ommbox - 2 6ana;
KM-2. BBINOJIHEHBI BCE 33/1aHUs - 3 0ajlia; BBITIOJIHEHO
Texymmit OoJee MOJIOBUHBI 3a/1aHui - 1 Oaut; CTyIeHT
2| 8 Jlabopatoprass | 1 | 8 3a4erT
KOHTPOJIb paora 2 MOJKET MOSICHUTD TMOPSIIOK ITOJTYYICHUS
pe3yJIbTaTOB U pacueToB — 2 O6ana. B
OCTAJIBHBIX CITy4yasx 0ayuIbl He HAYUCIISIOTCS.
Kop 3amyckaercst 6e3 ommbox - 2 Oana;
} KM-3. BBITIOJIHCHBI BCC 3a/1aHNs - 3 0Oajiia; BBEIITOJIHEHO
3| 8 Texymmit JaGopatopras | 1| 8 OoJiee MOIOBUHBI 33aHuH - 1 Gayut; CTYIeHT saer
KOHTPOITh patota 3 MOYKET MOSICHUTD TMOPSIIOK ITOJTyYICHUS
pe3yJIbTaTOB U pacueToB — 2 O6anna. B
OCTaJIbHBIX CITydasx 0asiibl He HAYUCIISIOTCS.
Kox 3anmyckaercs 6e3 omubOok - 2 Ganna;
) KM-4. BBITIONHEHBI BCE 3a/1aHMs - 3 GaJa; BBITIOJIHEHO
4| 8 Texymmit JaGoparopras | 1 | 8 0oJiee MOJIOBMHBI 3a/1aHui - 1 6aT; CTyIeHT sauer
KOHTPOITh pabora 4 MOJKET TIOSICHATD TTOPSJIOK TTOTYUCHHS
pe3yNbTAaTOB U pacueToB — 2 6anna. B
OCTAJTLHBIX CITydasx O0ayuTbl HE HAYMCIISIOTCS.
Kon 3anyckaercs 6e3 ook - 2 6anna;
§ KM-5. BBITIOJHEHBI BCE 3a1aHNA - 3 bassa; BBITTOJIHEHO
5 8 Texymii JMaGoparopsas | 1 8 OoJiee OJIOBUHBI 33JIaHui - 1 Gat; cTyAeHT —
KOHTPOITh pabora 5 MOJKET TMOSICHUTD TTOPSIOK MOTYUYSHHS
pe3yIbTaTOB M pacueToB — 2 Oanna. B
OCTaNbHBIX CITydasx Oasibl He HAYUCIISIOTCS.
Kon 3anmyckaercs 6e3 ommbOok - 2 Ganna;
§ KM-6. BBITIONHEHBI BCE 3a/1aHMs - 3 baJa; BBITIOJTHEHO
6l s Texymmit JMaGoparopras | 2 | 8 0oJee MOJIOBUHBI 3a/1aHUi - 1 6at; CTyIeHT —
KOHTPOJTh pabora 6 MOJKET TIOSICHATD TTOPSJIOK ITOTYUYCHHS
pe3yNIbTAaTOB U pacueToB — 2 Oana. B
OCTAJTBHBIX CITyYasx O0alTbl He HAYUCIISIOTCS.
Kon 3anmyckaercs 6e3 ommOok - 2 Ganna;
) KM-7. BBITIONHEHBI BCE 3a/1aHMs - 3 baJa; BBITIOJTHEHO
71 8 Texymmit JMaGoparopras | 1| 8 0oJee MOJIOBUHBI 3a/1aHUi - 1 6aT; CTyIeHT saer
KOHTPOJTh paora 7 MOJKET MOSICHUTB TIOPSIIOK ITOTyYIEHUS
pe3yJIbTaTOB U pacueToB — 2 Oaia. B
OCTAJIBHBIX CITydasx 0ayuTbl He HAUYUCIISIOTCSI.
8| 8 Texyumii KM-8. 1| 8 [Konx3amyckaercs 6e3 ommbok - 2 6ania; 3a4e




KOHTPOJIb

JlaGoparopHas
pabora 8

BBIIOJIHEHBI BCE 3aaHus - 3 0ajuia; BEIIOIHEHO
OoJiee OJIOBUHEBI 33J1aHui - 1 Gar; cTyAeHT
MOJKET MOSICHUTD TTOPSJIOK TOTYUYCHUS
pe3yJIbTaTOB M pacueToB — 2 Oamia. B
OCTaJIbHBIX CITydasx 0asuIbl HE HAYMCIISTIOTCS.

Texymii
KOHTPOJTb

KM-9.
Jlaboparopnas
pabora 9

Kon 3amyckaercs 6e3 ommbok - 2 6ama;
BBIIIOJIHEHBI BCE 3amMaHus - 3 0ajuia; BBIIOIHEHO
0oJiee TIOJIOBUHBI 33JIaHui - 1 Gar; cTyAeHT
MOJKET TOSICHUTD TTOPSJIOK TTOTYUYCHHS
pe3yJIbTaTOB M pacueToB — 2 Oamia. B
OCTaJBbHBIX CITydasx OauIbl HE HAYMCIISIOTCS.

3a4CT]

10| 8

IIpome-
KYTOUYHasI
aTTecTanus

KM-10. 3ayer

Ha 3auete cTyneHT oTBevyaeT Ha OHIIeT,
KOTOPBII COEPAKUT 2 TEOPETUUECKUX BOIPOCa.
[Tpu1 HEOOXOIUMOCTH CTYIEHTY MOTYT OBITH
3aJJaHbl JIOTIOJIHUTEIIbHBIE BOIIPOCHI IO
3amanusaM. [IpogomkuTenbHOCTE 3auéta — 60
MUHYT. MakcuMalbHbIi OaI 3a OTBET Ha
TeopeTHYeCKuii Bompoc 3 Oaria.

3 6ajuia - OTBET CTPYKTYPUPOBaH, PUBEIEH
aHAaJIN3 MOJIOKEHHUN CYIIECTBYIONIMX TEOPHH IO
BOIpocy Ouiiera, CTYJeHT JIOTUYHO U
TOKa3aTeIbHO PACKPHIBACT MPOOIEMY,
IPEUIOKEHHYIO B OMJIETe, OTBET HE COAECPIKUT
(haKTHYECKUX OIMOOK U XapaKTePU3yeTCs
ri1yOUHOM, MOJIHOTOI;

2 Gaiia - OTBET UMEET J0CTAaTOYHBIN
coJiepKaTebHbIi YPOBEHb, OJJHAKO OTINYACTCS
CI1aboi CTPYKTYPUPOBAHHOCTHIO, PACKPBITO
coJiepKaHue Ouiera, UMEITCS] HETOUHOCTH
IIPU OTBETE;

1 6amn - oTBEeT UMeeT (pparMeHTapHBIHI
XapakTep, OTIINYAETCS TIOBEPXHOCTHOCTHIO
MaJIOH coJlepKaTeIbHOCTBIO, UMEIOTCS
HETOYHOCTH IPH OTBETE HA OCHOBHBIE BOIIPOCHI
Ounera, MaTepuan B OCHOBHOM HM3J1araercs, HO
TOTYIIEeHbI (PaKTHUYECKUE OLTUOKH;

0 6ayu10B - TOMYCKAIOTCS CYIIECTBEHHbIE
¢dakTHyeckue OUIMOKH MPU OTBETE, HA
OOJIBLIYIO YaCTh JIOTOJHUTENBHBIX BOIIPOCOB
10 COJICPKAHMIO DK3aMEHA; CTyIEHT
3aTpyAHSAETCS AaTh OTBET UJIM HE 1aeT BEPHBIX
OTBETOB.

3a4CT]

6.2. Ilpouenypa npoBeeHusi, KpUTEPUU OLEHUBAHUS

Bun

IIPOMEXKYTOYHOU
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLIEHUBaHUS

3a4€T

OrneHka 3a JUCUUIUIMHY (POPMUPYETCSl HA OCHOBE MOTY4YEHHBIX
OLIEHOK 332 KOHTPOJIbHO-PEUTHHIOBBIE MEPOTIPUATHUS TEKYILIETO
KOHTpoJIsl. CTyZA€HT MOKET IIOBBICUTH CBOW PEUTHHT, IPONUIS
KOHTPOJIBHOE MEPOIPUATHE TPOMEKYTOUHOM aTTECTALIMH — OTBET [mmI. 2.5, 2.6
no Omnery. CTyJeHT BBIOMpAET CIIydalHbIi Outer, coaepkamuii ([TonoxeHus
JIBa TeOpeTHUYeCcKUX Borpoca. CTyIeHTy NpeAOoCTaBIsIeTCs He
6osiee 60 MUHYT Ha MOATOTOBKY oTBeTa. [1o ncTeueHnn sToro

B cooTBeTCTBUH C




BPEMEHH CTYJICHT OTBEUYAET K3aMEHATOPY BOMPOCHI OMIIeTa.
dukcarus pe3yabTaToOB y4eOHOH NeATeTbHOCTH MO JUCITUTIIMHE
MPOBOJIUTCS B JICHb 3a4€Ta MPHU JINYHOM MPUCYTCTBUM CTYICHTA.

6.3. [TaciopTt )oHIA OLIEHOYHBIX CPEICTB

Komnerennumy, Pesynbratsl 00yueHus

3naer: [[1K-9.4. 3-1.] npUHIMITBI TOCTPOSHHS CUCTEM PacliO3HABAHHS U
CHHTE3a PEUYM, METOABI U MOJIXOAbI K INIAHUPOBAHUIO U pealn3aliu

I1K-12 IPOEKTOB IO CO3AAHUIO U MOANEPKKE CUCTEM UCKYCCTBEHHOTO HHHHHHHHHT
MHTEJUIEKTa Ha OCHOBE CKBO3HOM LIM(POBOI CyOTEXHOIOTHH
"PacnioznaBanue u cunres peun"
VYwmeer: [[1K-9.4. V-1.] npuMeHATh METOIbI U IOAXO/IBI K IUTAHUPOBAHUIO
U peaJin3aluy POEKTOB 110 CO3AAHUIO U MOAJCPHKKE CUCTEMbI
[1K-12 P b A JUICP HHHHHH+

MCKYCCTBEHHOT'O MHTEJUIEKTA HAa OCHOBE CKBO3HOU U(POBOH
cyOTexHonoruu "Pacnio3HaBaHue U CUHTE3 peun”

TunoBsie KOHTPOJIBHBIC 3aJaHU: 110 KAXKAOMY MCPOIIPUATHIO HAXOOATCA B
IMPUITOKCHUAX.

7. Y4ueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecevyeHre TUCIMILTHHBI

IleuaTHasi yueOHO-MeTOANYECKAS] JOKYMEHTAIUS
@) OCHOBHASL IUMEPAMYpPa.
He nmpenycmortpena

0) OonoHUmMeENbHAS TUMepPamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apy0edHCHbLE HCYPHATLL NO OUCYUNTIUHE, UMetouuecst 6 bubauomexe:
He npenycmoTtpensl

2) MemooudecKkue yKazanus 0t CMmy0eHmos no 0C80EHUI0 OUCYUNTIUHBL:
1. ABTOMATUYECKOE PACIIO3BHABAHUE PEYU

U3 HUX. Y4eOHO-Memoouyeckoe obecneueHue camoCcmosmenbHol pabomol CmyoeHma.
1. ABTOMATUYECKOE PACIIO3HABAHUWE PEUA

DJIEKTPOHHAS y4e0HO-MeTOAUYeCKAS JOKYMEHTAIUS

HaumenoBanue
No Brx peeybeas bubnuorpaguyeckoe onucanve
JUTEPATYPHI AIIEKTPOHHOMN
bopwme
Cronos, E. JI. Lludposas 06padoTka curnaiso. BoasHble 3Haku
DNEeKTPOHHO- B ayaunodaitnax : yuednoe mocooue / E. JI. CronoB. — CaHKT-
o O6ubimoTeyHas [TerepOypr : Jlanp, 2022. — 176 c. — ISBN 978-5-8114-3014-
CHOBHAs B
1 sTepatypa cucrema 7. — TexcT : anexTpoHHbIH // JlaHb : 371€KTPOHHO-
U3JaTeNbCTBA oubnmoreynas cucrema. — URL:
Jlanp https://e.lanbook.com/book/212891 (nara obpamenus:
25.08.2023). — PexuM nocTyna: uisi aBTOPH3. TOJIb30BATEIICH.
2 |OcHoBHas ONEKTPOHHO- Tammnens, 1. b. ABTomaTnueckoe pacrio3HaBaHUE PEYM :




auTepaTypa OoubnmoTeuHas yuebHoe nocobue / U. b. Tamnens, A. A. Kapnos. — CaHkr-

cucreMa [TetepOypr : HUY UTMO, 2017. — 152 ¢. — TexkcrT :
U3/1aTeIbCTBA SIICKTPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIHOTEYHASI CHCTEMA, —
Jlaup URL.: https://e.lanbook.com/book/110433 (1ata oOparieHus:

25.08.2023). — Pexum octyma: i aBTOPH3. MOJIb30BATEIICH.

I'yademnoy, f. 'mybokoe obyuenue / S. I'yademnoy, U.

DNEeKTPOHHO- benmxuo, A. KypBuiuis ; nepeBoj ¢ aHmMiickoro A. A.
JlononHuTe bHAs OubIMoTeYHAs Ciunkuna. — 2-¢ m31. — Mocksa : JIMK Ilpecc, 2018. — 652
3 crcTeMa c.— ISBN 978-5-97060-618-6. — TekcT : aneKTpoHHbIH //
nUTeparypa ) .
A31aTEILCTBA Jlanb : anexTpoHHO-0MOMMoTeYHas cuctema. — URL:
Jlanp https://e.lanbook.com/book/107901 (mata oGpameHus:

25.08.2023). — PeskuM mocTyma: it aBTOPHU3. ITOJIb30BATEIICH.

HepequL HCIIOJIB3YyCMOI'O IIPOTPAaMMHOIO oOecIieueHus:
1. LibreOftice(6eccpouno)
2. Python Software Foundation-Python (6eccpouno)

[Iepedensb ncnonb3yemMbIX NpodhecCuoHaNbHbIX 0a3 JaHHBIX U HH(POPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepl/IaJILHO'TeXHI/I‘IeCKOC o0ecneyeHne AUCHUINIAHBI

No OcHoBHOE 000py1I0BaHUE, CTEH/IbI, MAKETHI, KOMITBIOTEPHAs TEXHUKA,
Bun zansatuii . ;[ MPeAYyCTaHOBIEHHOE MPOTPaMMHOE 00ECTICUCHHE, UCTIOIB3YEMOE IS
Y Pa3IUYHBIX BUJOB 3aHATUI
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ITK, mpoekTop, 3KpaH.

JIaboparopubie (327 [[IK ¢ ycranosnennbim I10: MS Office, Microsoft Visual Studio, Python, jupyter
3aHSTHSI (36) |notebook.




