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1 BBEOEHUE K PABOYEN NPOrPAMME OUCLUMNITNHBI
1.1 Uenb aucumnnuubl: CdopmupoBaTb KoMneTeHuun oby4arouierocd B 06nactm CUCTEM WCKYCCTBEHHOIO
WHTennekTa.
1.2 3apgauv AMcUMNUHbI:
M3yunTb CTPYKTYpY 1 0bLyto cxemy dyHKumoHmposaHusa CUN;
PaccmoTtpeTb MeToabl NpeacTaBneHms 3HaHun 8 CUN;
MonyuunTb 3HaHUSA 06 06nacTn NPMMEHEHUS, 3Tanax n MeTogax NnpoekTupoBaHus CUW;

M3yunTb OCHOBHbIE NpreMbl NPodeCcCUoHanbHoM paboTbl C COBPEMEHHBIMU NPOrpamMMHbLIMU cpeacTBamMu B obnacTtu
npoektupoBaHus CUW;

BblpaGOTaTb HaBbIK/M CaMOCTOATENIbHOIo BrageHuna MHCTpyMmeHTaribHbIMY cpeacTBaMn.

1.3 TpeboBaHus Kk NnpeaBapuTENbLHOMN NOAroTOBKe 00yyYaroLeroca:

I'Ipe,D,BapMTeanaﬂ NnoAroToBkKa npeanonaraeT co3gaHne OCHOBbI ANA (bOpMVIpOBaHMﬂ KoMneTeHuun, YKa3aHHbIX B .
2, npu n3yveHnn gucumnninH:

OnepaumnoHHbIE CUCTEMBI, CETU Y TENEKOMMYHUKaLMK
Teopusi CUCTEM U CUCTEMHbIN aHan13
ANroputMM3aums 1 NporpamMmpoBaHme
WccnenosaHve onepaumii 1 MeToAbl ONTUMU3aLmnm
MporpammMHas UHxeHepust

MpuknagHasa cTaTucTuka

NHdopMaLMOHHbIE CUCTEMBI U TEXHOMOTN

2 KOMNETEHLUMN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

OrlK-2: Cnoco6eH NOHMMaTh NPUHLMMALI PpaboTbl COBPEMEHHbIX MUH(POPMALIMOHHLIX TEXHOMOMMUIA U NPOrpaMMHbIX
CpeAcTB, B TOM YMCrie 0OTe4eCTBEHHOro NPOU3BOACTBA, U UCMONbL30BaTh UX NPU pelueHun 3agay npodeccuoHanbLHoM
DesATeNbLHOCTH;

3HaTb: CoBpeMeHHbIe NOAX0Abl K peLleHuio criabogopMann3oBaHHbIX 3a4ay;
MeToabl NpeacTaBneHns 3SHaHWM B MHTENNEKTYanbHbIX CUCTEMAX.
Ymetb: MpoekTupoBaTth 6a3sbl 3HAHWI C MOMOLLbIO METOA0B MHXEHEPUW 3HAHUIA.

Bnapetb: HaBbikamu pa3p860TKVI OKCNEepPTHbIX CUCTEM, NPUMEHEHUA HeVIpOHHbIX ceTen N 3BOSNOLMOHHBIX anropuTMmoB B
Pa3NNYHbIX obnacTsax.

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< [paboTa
o
5 WHHOBaL, dopma
HanmeHoBaHue 1 cogepxaHune pasgenos, S =® CP
9 S g dopmbl TeKyLero
TEM U y4EeOHbIX 3aHATUN 32| ek Nab. (4achbl) SAHSTVIA KOHTpONS!
(&)
O 2 | (yackl) | (uacer)
x

Pasgen 1. OcHOBHbIE 3Tanbl U UCTOPUS
pasBuTUSA UccrneaoBaHun B obnacTu
WCKYCCTBEHHOIO UHTEMNnekTa. 3agaym
WUCKYCCTBEHHOIO MHTEMMEKTA.

Tema 1. VcTopusa pasBuTtusa nccrnegoBaHui B
o6racT NCKYCCTBEHHOIO MHTENNEeKTa.
JlabopaTopHble paboTbl: 3HaKOMCTBO C
WMHCTpPYMeHTarnbHbIM MO, YcTaHoBKa 1 2 2 6 un
HacTpovika IDE Jypyter Lab. Mcnonb3oBaHue
cpeabl Google Colab. 3HakomcTBo ¢ Al
Python.

Tema 2. OcHOBHbIE 3aa41 CUCTEM n
WCKYCCTBEHHOIO UHTENMEeKTa. 8
Knaccudmkaums, knactepusaums,
perpeccusi. Tunbl MaWMHHOIO OOyYeHus:: C
yuutenem, 6e3 yumTensi, ¢ YaCTUYHbIM
npvBneYeHnemM yuuntens, obyveHune c
NOAKPENNeHNeM.

JlabopaTopHble paboTbl: MeToabl paboThi ¢
Tabnuuamu B Python. Arperauus u
BM3yanu3auus gaHHbix. [poBeageHune
NnepBUYHOrO aHanm3a gaHHbIX. BubnmoTeku
pandas, NumPy, matplotlib.

Pasgen 2. Knaccuyeckue metoabl MallMHHOMO n
obyueHus




Tema 3. Knaccudpmkaums. Anroputm k-
onuxanwmnx cocenen (KNN).

MeTpukn oueHKn Knaccugukaumm: nomHoTa,
To4yHocTb, F1, ROC, AUC. JTabopaTopHble
paboTbl: Micnonb3oBaHune anroputma KNN
Ans Knaccudukaumm AaHHbIX.

Tema 4. Perpeccus. JluHeHas perpeccus,
nonuHoOMunansHasi perpeccusi.
CToxacTu4eckuin rpagueHTHbIN CMycCK.
JlabopaTopHble paboThl: Micnonb3oBaHue u
oueHKa anroputmoB perpeccuu. NMogbop
onTUMarnbHbIX NapamMeTPoB perpeccun.

nn

Pasgen 3. VIckyCCTBEHHbIE HEMPOHHbIE CETU

nn

Tema 5. Jlornctnyeckas perpeccus.
Buonornyeckuin HenpoH. Mogenb
WCKYCCTBEHHOIO HepoHa. dyHKLMK
aKkTMBauumn. APXNTEKTYpa UCKYCCTBEHHbIX
HEeWpOHHbIX ceTen. [NepLenTpoH.
JTabopaTopHble paboTbl: Mcnonb3oBaHue
NOrnCTUYECKON perpeccumn Ans
Knaccudukaumm gaHHbIX.

Tema 6. O6yyeHne MHC. Mogenb
WCKYCCTBEHHOIO HepoHa. AnropuTtm
0obpaTHOro pacnpocTpaHeHns OLNOKN.
BanugaumoHHas n TectoBas Bbibopka.
JlabopaTopHble paboTbl: [poekTMpoBaHne
NOSTHOCBSA3HOW HEWNPOHHOW CEeTU Ans
Knaccudukaumnm n3odpaxeHun.

nn

nn

Tema 7. Onepauunsi cBepTkn ans o6paboTku
n3o0pakeHuin n gpyrmx BUOOB CUrHarnoB.
CBEpTOUHbIE HENPOHHbIE ceTu. Crnoun
3anofHEeHNst U NOABLIOOPKMY.
JlabopaTopHble paboThl: Peanusaums
CBEPTOYHOM HEMPOHHOW CeTu Ans
knaccudukaumnum n3obpaxeHun.

Tema 8. MeToabl NOAroToBKW 1 oboralleHus
MCXOAHbIX AaHHbIX. HloaHCkl 06y4yeHus.
JlabopaTtopHble paboTbl:

MogroToBka n oborawleHne gaHHbIX.

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

47

24,5

Pasgen 4. MeToankn UHXeHepHOM
onTuMusauum nporecca obyyeHus

Tema 9. Vcnonb3oBaHue CyLLECTBYHOLLMX
mogenen. [loobyyeHne mogenen.
JlabopaTopHble paboThi:

[oobyyeHne mogenu.

Tema 10. TpaHcdepHoe oby4eHue.
ABTOMaTM3NpoBaHHOE MallMHHOE 00y4eHne
(AutoML)

JlabopaTopHble paboThl:
ABTOMaTM3NPOBaHHbIN Noabop
rmnepnapameTpoB.

10

nn

Pasgen 5. O6paboTka TEKCTOB.

10

nn

Tema 11. KogupoaHue cmbicna. PaboTta ¢
€CTEeCTBEHHbIM S3bIKOM C MOMOLLbHO
HEeWpOHHbIX ceTen. BekTopHble
npeacraBneHns ons Tekcra: word2vec,
skipgram, CBOW, fasttext.

JlaBopaTopble paboTbl:

Wcnonb3oBaHue word2vec

10




Tema 12. PekkypeHTHas HelpoHHas ceTb.
LSTM. GRU.

) 2 2 10
JlabopaTopHble paboThl:
Peanusaunsa pekkypeHTHON HEMPOHHOW CeTn
Tema 13. Mogenb Sequence-to-sequence.
MexaHun3m Attention (CeTn ¢ BHUMaHueM).
TpaHcdopwmepsl, LLM, BERT, GPT. Prompt- 3 3 10
WHXXUHUPWHT.
JlaBopaTopble paboTbl:
W areHThI
Pasgen 6. Npoyne 3agayun ML
Tema 14. l'eHepaTUBHbIE METOAbI HEVMPOHHbIX
ceTen. JlaTeHTHOe NPOCTPaHCTBO.
BapuraunoHHble aBTOKOAMPOBLLMKN.
'eHepaTUBHO-COCTA3aTENbHbLIE CETU. 2 2 10
OuddpysnoHHble mogenu. Stable diffusion.
JlabopatopHble paboTbl: MeToabl reHepaumm J
n3obpaxeHunn
Tema 15. Anroputm Q-learning.
Monutnyeckne metToabl 0Oy4eHnsi, anropuTm
Reinforce. 2 2 15,75
JlaBopaTopble paboTbl:
Anroputm Q-learning

WUtoro B cemecTpe (Ha kypce ansa 3A0) 16 16 75,75
KoHcynbTauum 1 npomexyTodHas attectaums 025
(3auer) ’

Bcero koHTakTHas pab6ora n CP no

OUCUMNNuHe 68,75 147,25

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4e6GHbIM NiaHoM He NpeaycMoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMK

5.1 OnucaHue nokasareneun, KpUTeEPMEB U CUCTEMbI OLLeHUBaHUA pe3yfibTaToB 0by4YeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 0bydeHus
KoMneTeHUun cpeacTea
PopmMynnpyeT OCHOBHLIE METOAbI NPEACTABMNEHNSI 3HAHWU B
WHTENNeKTyanbHbIX CUCTEMaX. Bonpochbl ycTHOro
OMK-2 § cobecenoBaHus.
PackpbiBaeT OCHOBHbIE NPUHLMMNBI NPOEKTUPOBaHUSA 6a3 3HaHWN. MpakTnyeckune 3agaHus B
TeyeHne cemecTpa
[1eMOHCTpUpyeT OCHOBHbIE NOAXOAbI K pa3paboTke SKCNepPTHLIX CUCTEM.

5.1.2 Cuctema u KpuTepum oLeHMBaHUSA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LWkana oueHnBaHuns

YcTHoe cobecenoBaHune lMucbmeHHas paboTa
MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
JEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHue KayecTBO MCNOMHEHMSI BCEX 3NTIEMEHTOB
npegMeTa 1 LUMPOKYH 3pyanLnio B 3a[aHunsi MOMHOCTbIO COOTBETCTBYET BCEM
5 (oTnn4yHO) oueHnBaemowm obrnactu. Kputnyeckni, TpeboBaHUAM.
OpUrMHarnbHbIA NOAXOA K MaTepwuarny. YuutbiBaoTca 6annbl, HaKOMMEHHbIE B TeYeHne
YuutbiBatoTcs 6annbl, HaKoMNMeHHbIE B cemecTpa.

TeYyeHune cemecTpa.

OTBeT NOJHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 00s3aTenbHbIX
NCTOYHUKOB MHdopmMaumn. MNMoaxoa k

3agaHve BbINOMIHEHO B 4OCTAaTOYHOM 06beme,
HO OorpaHunymBaeTCcd TOJIbKO OCHOBHbIMU

. noaxogamu.
4 (XOpOU.IO) MaTtepuany oTtBeTCTBeHHbIN, HO AXOR
o YuntbiBatoTcs 6annbl, HAKONMEHHbIE B TeYeHne
CTaHOapTHbIN. YuntbiBatotcs 6annel,
cemecTpa.

HaKonrieHHble B Te4eHne cemecTpa.




3 (yooBneTBoOpUTENbHO)

OTBeT cTaHAApTHBIN, B LIENOM
KayecTBEHHbIN, OCHOBaH Ha Bcex
0ba3aTenbHbIX UICTOYHUKAX MHGOpMaLnN.
MpucyTcTBYOT HEGonbLUKE Npobenbl B
3HaAHWUSX UNN HECYLLIECTBEHHbIE OLLIMOKN.
YunTbiBatoTcs 6annbl, HaKOMNMeHHbIE B
TeyeHne ceMecTpa.

3agaHue BbINOMHEHO B COOTBETCTBUN C
3agaHveM. MimetoTcst oTaenbHble
HeCyLLeCTBEHHbIe OLUIMOKM UMU OTCTYMIEHNS OT
npasun ogopmneHns padoTsbl.

YunTbiBatoTca 6annbl, HakoNeHHbIe B TeYeHne
cemecTpa.

2 (HeyOooBNETBOPUTESNBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTu NPUHLMNMANBHO
BaXHbIX 3M1EMEHTOB ANCLMMITUHBI.
MHorouncneHHble rpybble owmbkun. He
yunTbiBatOTCS 6annbl, HAKOMMEHHbIE B
TeyeHne cemecTpa.

OTCcyTCTBME OAHOMO MM HECKOTbKUX
06s13aTenbHbIX 31EMEHTOB 3a4aHust, NMnbo
MHOroYMCreHHbIe rpybble owmnbkn B paboTe,
nm6o rpy6oe HapylleHve npaBun opopmieHnst
UM CPOKOB NpeAcTaBieHnst paboTol.

He yunTbiBatoTCA 6ansbl, HAKOMNMEHHbIE B
TeyeHue cemMecTpa.

3ayTeHo

O6yqarou.|,|/||7|c;| CBOEBPEMEHHO BbINOJTHUN
npakTn4yeckmne 3agaHund; oTtBevyaeT Ha
TeOpeTVI‘-IeCKVIVI BOMpPOC No matepunanam
NeKUnn, BO3MOXHO ponyckasa
HecylleCTBEHHbIe owmnbkKn. YunTbiBatoTca
6annbl, HAKOMNNEHHbIE B TEYEHNE
cemecTpa.

He 3auTteHo

OO6yyatominca cBOEBPEMEHHO He
BbIMOMHUI (BbINOMHUM YaCTUYHO)
npakTuyeckne 3agaHusi; Npu oTBeTe Ha
BOMpPOC npenogasaTterns AonycTun
cyLlecTBeHHble owmnbkn. He yunThiBatoTcs
6annbl, HAKOMMEHHbIE B TeYeHne
cemecTpa.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA TN UHble MaTepuanbl, Heo6XoAuMbIe ANsl OLEeHKU 3HaHUMN, YMEHUN,
HaBbIKOB U (UNN) onbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMNPOCOB

Cemectp 8

OcobeHHOCTH rIyOoKoro 0byyeHus.

AJ'II'OpVITM rpagueHTHOro cnycka.

MepeobyyeHne n Hegooby4eHue.

AyrmeHTaums OaHHbIX.

AutoML.

MoHsATUSA 63T4a 1 3NOXK.

dyHKUMS aKTMBaLUK.

Tunbl cnoeB HEMPOHHOW CeTU.

AnropuTM 06paTHOro pacnpocTpaHeHUst OLLMOKN.

MeTop OMOPHbIX BEKTOPOB.

HauBHbIli GalecoBckuiA knaccudukaTop.

Mogenb NckyCCTBEHHOTO HEMPOHa.

ApPXUTEKTYPbI UCKYCCTBEHHbIX HEMPOHHBIX CETEVA.

O6yqarou.|,a;|, BanngaunoHHada n TectoBas BbI60pKI/I. KpOCC-BaJ'II/ILI,aLI,VIﬂ.

Pa6oTa c KaTeropunanbHbIMU NPU3HaAKaMun.

JInHenHas perpeccus.

TNornueckasn perpeccus.

Pewatowwme gepesbs.

3|a|3|ala|z|a|n]2[a]e|=|~|o]o]|~[|s |~

CnyvariHbin nec.

20 pagueHTHbIN BYCTUHT.

21 MeTpuKkn oueHkM knaccmudurkaumm: NonHoTa, TodHocTb, F1, ROC, AUC.
22 3apaym MalnHHOro 0by4YeHus: knaccudukaums.

23 3apgayn MalnHHOro 0by4YeHus: knaccudukaums.

24 3apaym MalLMHHOro 0By4eHus: perpeccus.

25 3apgaym MalLMHHOro 0ByYeHus: KnactTepusaums.

26 Anroputm k-6nvmkanwmx cocegen (kNN).




27 WcTopusi: I, ocHOoBaHHbBIV Ha 3HAHUAX. DKCMEPTHbIE CUCTEMBI.

28 UcTtopus: UM, ocHoBaHHEIN Ha AaHHbIX. MalwnHHOe obyyeHme.

29 COBpemeHHoe COCTOAHNE UCKYCCTBEHHOIo MHTENJEKTa.

30 Buapbl MawnMHHOro o6yyeHus.

31 McTopus: CUMBOSbHBIN UCKYCCTBEHHbIN UHTESMEKT.

32 McTopusa: nepuenTpoH.

33 MporHosnpoBaHue 1 kKnaccupunkaums BpeMeHHbIX PsiaoB.

34 Onepauusi cBepTKU.

35 CBEpTOYHbIE HEVPOHHbIE CETU.

36 MynuHr.

37 Mcuesatowmn n B3pbiBatowunes rpagueHT. Cnov npopexmnsaHmsa n HopMmanuaaumu.

38 ABTOKOANPOBLLMK.

39 BapurauMoHHbIN aBTOKOANPOBLLMK.

40 eHepaTnBHO-COCTA3ATENbHLIE CETU.

41 OunddysmoHHble Mogenu.

42 PekyppeHTHble HEMPOHHbIE CETW.

43 LSTM.

44 Word2vec.

45 FastText.

46 GRU.

47 ApxuTtekTtypa «TpaHchopmep».

48 3apava seq2seq.

49 MexaHn3m BHUMaHUS.

50 LLM Ha ocHoBe sHkogepa. BERT u ero pasHoBngHocTu.

51 LLM Ha ocHoBe gekopgepa. NMokonenusa GPT.

52 dainosbie popmathl LLM.

53 DaNHTIOHWH.

54 KBaHTOBaHMe mogenen.

55 MpnnoxeHus n orpaHNYeHnst 6onbLLMX A3bIKOBLIX MOAENEN.

56 MPOMNT-MHXUHUPUHT.

57 MoHaTMs areHTa, cpeapbl, COCTOSHUSA, OEACTBUIA U Harpaabl.

58 ®yHKumMaA LueHHocTn cocTosiHMs (Value function) n dpyHkuma kadectsa genctaua (Qfuntion).

59 Anroputm Q-learning.

60 Anroputm Reinforce.

61 CeTu ¢ NnpenmyLLEeCcTBOM.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npepycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3aAayu, KEUChbl)

Cemectp 6:

1. Baw Habop gaHHbIx coctonT M3 1000 YyepHo-6enbix nsobpaxeHuin paamepa 100 x 75 nukcenen. Ha
N300pakeHUsIX NpeAcTaBreHbl XXMBOTHbIE 12 BUAOB, KOTOPbIE BaM NPEACTOUT NPaBUbHO KnaccuduumnpoBaTs.
HanuwwuTte kog Ha sA3bike python (c ucnonb3oBaHvem 6M6nMOTEKM Keras), onucbIBalOLWUN HEMPOCETL, CMOCOOHYIO
peLunTb NoCTaBreHHyo 3agady. Kakve ncxogHele gaHHbIE NOBMANN HA HAacTpanBaeMble NapaMeTpbl HEMPOHHOW CETU U
noyemy?

2. BbinuwnTe OCHOBHbIE onepaumm oboraleHnsa AaHHbIX Ha npuMepe n3obpaxeHuin. Hanuwure nporpammy Ha
a3blke python, 4EMOHCTPUPYIOLLYIO ONUCaHHBbIE BaMWU METOAbI.

Cemectp 7:

1. Bam npegcrtaBneHbl ICXOAHBIN KOA4 HEMPOHHOW CETU, BbIXOAHbIE AaHHbIE U rpadukm npouecca obydeHus.
CeTb paboTaeT He Tak, Kak 0XXnaanocb — Ha TECTOBOW BbIOOPKE CIULLKOM Masioe KONM4YecTBO NpaBuiibHbIX OTBETOB.
Mpegnonoxute B 4eM npobrema, NokaxxmTe B MCXOOQHOM kofe NnpobrnemMHoe MecTo, ecnm OHO ecTb. [peanoxure
ynyJdleHue, ncnpaensouiee npobnemy. NMoyemy oHo JOMKHO cpaboTaTtb?

2. Bam HeobxogMmMo 3anporpammMmmpoBaTth Lienodky LLM areHToB, peluatoLmx cneayroLlyto 3agady: nonyyeHue
nonHoro Habopa NCXoaHbIX KOOOB AN 3anycka MHTEPHET CTpaHuUbl-NeHanHra ansanHepa. Kakyto python 6mbnuorteky
OyaeTe ucnonb3oBaTth? [anTe onpeaeneHme OCHOBHbIX CyLLHOCTEN bubnunotekn. OnuwmTe ponu NCnonb3yembix
areHToB U NX B3aMMOCBSI3b.




5.3 MeToanyeckue maTepuansl, onpegensowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NPaKTU4YeCKOro onbIiTa J4eATeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMM akaAeMU4ecKomn

3a40J1XKeHHOCTU

lMpoBeaeHVe NPoOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IMYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMNS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucumnsiMHe

YcTHas +

NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe
Bpems Ha nogroToBky K ycTHOMy cobecefjoBaHuo cocTaBnseT 15 MUHYT.

NHas +

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUMNINUHDI
6.1 YyebHasa nutepatypa

AsTOp

3arnasue

M3patenbcTBO

| [oa nspaHma |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

Cebicoes, . B., BBeegeHuve B Teoputo http://www.iprbooksh
Kypunra, O. B., WCKYCCTBEHHOIO MHTEeNnekTa Mocksa: An INu Ap Meauna 2021 op.ru/108282.html
MpockypuH, O. K.
AwmenuH, K. C., PaspaboTka npunoxeHun Mocksa: VIHTepHeT- https://www.iprbooks
AwmenuHa, H. O, ans MOGUNbHbIX YHuBepcuTeT hop.ru/133977.html
rpaHI/IHVIH, O.H., MHTenneKkTyalnbHbIX CUCTEM V|H(bOpMaLI,I/IOHHbIX 2024
Kusies, B. W. Ha nnaTtgopme Intel Atom TexHonorun (MHTYUT),
A Mun Ap Meauna
Chicoes, [. B., BeepneHune B Teopuio https://www.iprbooks
Kypunra, O. B., WCKYCCTBEHHOIO MHTEeNnekTa Mockea: A Nun Ap Meana 2021 hop.ru/108282.html
MpockypuH, O. K.
Teodpunn T. "my6okoe obyyeHve ans https://ibooks.ru/read
NMOWCKOBbIX cucTem / nep. ¢ ing.php?
aHr. 1. A. Benvkosa P Mocksa: IMK Tpecc 2020 shgor?t:q&productid=3
87312
6.1.2 [lononHuTenbHaa yuyebHas nutepaTypa
Tum OxoHc, Ocunos lMporpammupoBaHue CapaTos: http://www.iprbooksh
A. . WCKYCCTBEHHOIO MHTEeNmeKkTa Mpo cbo6ppasoéaHme 2017 op.ru/63950.html
B MPUIOXEHUAX
AwmenuH, K. C., PaspaboTka npunoxeHui Mocksa: VIHTepHeT- http://www.iprbooksh
AwmenuHa, H. O, ans MOGUNbHbIX YHuBepcuTeT op.ru/79719.html
paHnumH, O. H., WHTENNEKTYyanbHbIX CUCTEM NHdbopMaLMOHHBIX 2019
Kusies, B. W. Ha nnaTtdopme Intel Atom Texuonoruin (MHTYUT),
Ali T Bp Meana
Hectepos, C. A. WHTennekTyanbHbIn aHanua Mocksa: VHTepHeT- http://www.iprbooksh
OaHHbIX cpeagcTBamn MS YHusepcutet 2016 op.ru/62813.html
SQL Server 2008 NHpopMaLIMOHHbIX
TexHonornni (MHTYWUT)
Bapckun A. B. BeeneHne B HEMPOHHbIE Mocksa: VHTepHeT- http://www.iprbooksh
cetn YHuBepcutet op.ru/52144 .htmi
2016
MHopMaunoHHbIX
TexHonornni (MHTYWUT)
CyxaHoB M. b. NHTennektyanbHble http://publish.sutd.ru/
MHOPMAaLMOHHbLIE CUCTEMBI. tp_ext_inf_publish.ph
MocTpoeHue 1 NpUMeHeHne Ccne.: cnerynta 2015 p?id=2800
[epeBa peLUeHni
CyxaHoB M. B., MHTennektyanbHble http://publish.sutd.ru/
LWagnnos B. E. WH(POPMaLIMOHHbIE CUCTEMBI crne.: crierynrtn 2017 tp_ext_inf_publish.ph
p?id=201764
CyxaHoB M. B. TexHnyeckasa knbepHeTumka http://publish.sutd.ru/
crne.: crierynrtn 2017 tp_ext_inf_publish.ph
p?id=2017671
[xoHc, M. T., Ocunos, | [MporpammupoBaHune c . https://www.iprbooks
A WN. WCKYCCTBEHHOIO UHTENNEKTa aparos: 2019 hop.ru/89866.html
MpocobpasoBaHme

B MPUNOXEHNAX




3OnboH Kpuc

MawwnHHoe oby4yeHune ¢
ncnons3osaHvem Python.
C6opHuk peuenTtos: Mep. ¢
aHrn.

CaHkT-leTepbypr: EXB-
MeTepbypr

2019

https://ibooks.ru/read
ing.php?
short=1&productid=3
66635

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

MHdopmaumnoHHas cuctema «EamnHoe okHO gocTyna k obpasoBaTenbHbiM pecypcaM. Pasgen. MHdopmaTrka un
WHpopMaLMOHHbIE TexHoNormn» [OnekTpoHHbl pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 I'IepetleHb JFINLEH3MOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows
Microsoft Office Standart Russian Open No Level Academic

6.4 OnncaHue maTepuanbHO-TeXHU4YeCKOMN 6a3bl, Heo6XxoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTopus OcHalleHune

MynbTuMeauiiHoe obopyagoBaHue, creumannanpoBaHHas mebenb, JocKa
JlekumoHHas Y A PYA 4 P A
ayautopus

KomnbloTepHbIn Knacc

MyanI/IMeLI,I/IVIHOG O60pyLI,OBaHVIe, KOMMNbKOTEPHaA TEXHNUKA C BOSMOXXHOCTbIO MOAKIMHOYEeHNA K

cetn «IHTepHeT» 1 obecrneyeHnem fOCTyna B 371EKTPOHHYIO UHOPMaLMOHHO-

o6pasoBaTen bHYI Cpeay
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