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1. Ilesin ocBOEHUS AUCHMUIIIMHBI

[enstmu ocBoeHUst TUCHMILIMHBL «L{MQpOBBIE TEXHOJOTMM B TEXHUYECKUX
CUCTEMAX) SBIIAIOTCS:

1. ®opmupoBanue y oOydarOIIMXCS 3HAHUM O COBPEMEHHBIX LHU(PPOBBIX
TEXHOJOTHIX U TCHICHIIUAX UX Pa3BUTHSL.

2. IlpuoOperenue OOy4aIOUUMUCS 3HAHUH M YMEHUH, HEOOXOAMMBIX IS
BBITIOJTHEHHSI HAyYHO-HCCIIEAOBATEIbCKUX U TMPOEKTHO-KOHCTPYKTOPCKHX paboT B
oOnacti 1UGPOBU3AIMK TPOLECCOB OOpaOOTKM HHPOpPMAIMK U YyHpPABICHUS B
TEXHUUYECKUX CHCTEMAaX.

3. [IprobpereHne HAaBBIKOB MPUMEHEHHSI COBPEMEHHBIX IIM(PPOBBIX TEXHOJIOTUN
JUTSL pEIIeHUs 3a1a4 KOMIIBIOTEPHON 00paOOoTKKU MH(GOPMAIUK, TPUHATUS PEIIEHUN U
yIpaBIEHUS.

2. MecTo IMCHUIJIMHBI B CTPYKTYPe NPOrpaMMbl aCIIUPAHTYPHI

Juctnummaa «L{udpoBble TEXHOJOTHMM B TEXHHYECKUX CHUCTEMax» SBIISICTCS
00s13aTeIbHONM JTHUCHMIUIMHON 00pa3oBaTEIbHOTO KOMIIOHEHTa OJ0Ka «JIMCITUTIITHHBI
(Monmynu)» ydeOHOro IuIaHa HayyHoM cneruaiabHocTd 1.2.1 «VckyccTBeHHBIN
WHTEJUICKT ¥ MAIIMHHOE O0YYCHUEY.

3. TpeGoBaHusi Kk pe3yJbTaTaM ocBoeHusi aucuumIuHbl «lludposbie
TEXHOJIOTMU B TEXHMYECKHUX CUCTEMAX))

B xonme ocBoenus aucuuriviabl «l{udpoBble TEXHOJIOTUU B TEXHUYECKUX
cUCTeMax» UJIET JAalibHelee popMUpoOBaHUE PJIEMEHTOB (3HAHUM, YMEHUM, HABBIKOB
U (WJIK) OTbITa JACSTENHHOCTH) acClIpaHTa:

CIIOCOOHOCTh K CAaMOCTOSITEIbHOMY O0yUEHHIO HOBBIM METO/1aM UCCIIEJOBaHMS;

CIIOCOOHOCTH K TOHMMAaHHUIO0 OCHOBHBIX MPOOJIEM B CBOEH MPEAMETHOM 00J1aCTH,
BBIOOPY METOJIOB M CPEJICTB UX PEIICHUS;

CIIOCOOHOCTh CaMOCTOSATENILHO MPUOOPETaTh U MCIOJIB30BATh B MPAKTUYECKOM
JIeSTeIbHOCTH HOBBIE 3HAHMSI M YMEHHMs, B TOM YHUCJIE B HOBBIX O0JIACTAX 3HAHWIA,
HENOCPEICTBEHHO HE CBSI3aHHBIX CO C(epoi CBOMX MCCIIEOBAHMUIA;

CIOCOOHOCTh aHAJM3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOW MpPOOIIEMBI,
CUCTEMATU3UPOBaTh W 00001IaTh HAYYHO-TEXHUYECKYI0 HWH(MOpPMAIUIO IO TeMe
HUCCICAOBAHUM;

CIIOCOOHOCTH OIIEHMBATh HAYYHYIO 3HAUUMOCTb M MEPCIEKTUBBI MPUKIATHOTO
UCITIOJIb30BAHUS PE3YJIHTATOB UCCIEIOBAHUM.

B pe3ynbpTaTe 0CBOCHUS TUCUUIIIIUHBI ACTIUPAHT JOJIKEH:

3HaTh:

COBPEMEHHOE COCTOSIHME W TCHICHIINU Pa3BUTHSI IIU(PPOBHIX TEXHOJIOTHIA;

MPUHITUIIBI TIOCTPOCHHUSI W OOIIHME XapPaKTEPUCTUKH TEPENOBBIX ITHUGPOBBIX
TEXHOJIOTHIA: MOOMIIBHOM cBsi3u 5G, MHTEpHETa Belel, Kuoep(hU3nIecKux CUCTEM;

METO0JIOrHI0 MATKUX BoruuciaeHuin JI. 3age, Data Mining u MammHHOTO



oOyueHus.

YMeTs:
MPUMEHSATh COBPEMCHHBIC IHM(PPOBHIE TEXHOJOTHMH B pa3paboTKax u
AKCILTyaTaluu aBTOMAaTU3UPOBAHHBIX UH)OPMAITMOHHO-YIIPABJISTFOIITUX u

ABTOMATHUYECKUX CUCTEM;

paspabaTbiBaTh ~ QJITOPUTMbI  KOMIIBIOTEPHOH  00pabOTKH  MHGOpPMAIIHH,
OPUHATHS PEIICHUH W YIPABICHHS C HMCIIOJb30BAaHHEM HCUETKOHW JIOIMKH, METOI0B
Data Miming u MammHHOr0 00yYCHHS.

Braners:

HaBBIKAMH  pa3pabOTKK  aJITOPUTMOB  HEYETKOTO BBIBOJIAa HA  SI3BIKE
nporpammupoBanus Python;

HaBBIKAMU pelleHus 3agad  Data Mining u  MammHHOTO O00ydYeHUs ¢
npuMeHEeHHEM si3bika Python.

4. Coaepxanue QM CHUIIHHBI

O6mas Tpya0eMKOCTh AUCHUILIMHBL «[{1uhpoBbIe TEXHOIOTUU B TEXHUUYECKUX
CHUCTEMaxX» COCTaBJIACT 3 3aueTHBIX equHuLb (108 akana. yacos).

4.1. Pacnipenesienne 00beMa QJUCHUILIMHBI 110 pa3enaM (TeMam), CEMecTpam,
BUJIaM YueOHOM paboThl U (hopMaM KOHTPOJISI.

< Oo6mbeM (B akaa. yac.) @®opMBI TEKYIIETO KOHTPOJIS
S % KonTakTtHas paborta yCIIEBAEMOCTH
g ? S (10 BHaaM y4eOHbIX Z (no nedenam cemecmpa)
3 S S o 3aHATHIA) 2
- 3 R 59 CP | (D o
S 3 5 A o CP = OPMBI IPOMEKYTOUHON
) 8 | JIK | IIP | mox < aTTeCTAINH
s aa) DYK. (no cemecmpam)
1 2 1 4 2 2 2 VYcrHOoe cobeceoBanme
2 2 2 4 2 2 2 YcTHOe cobecenoBanne
3 2 3 4 2 2 2 VYcrHoe cobeceroBanue
4 2 4 4 2 2 2 YcTHOe cobecenoBanne
5 2 5 4 2 2 2 VYcrHoe cobeceioBanue
6 2 6 4 2 2 2 VYcrHoe cobecemoBanue
6 2 7 5 9 9 5| o BrlimonHenue npakTHYeCcKux
3aJaHuN
6 2 8 6 2 ) 2 | 9 BrlimonHenue npakTHYeCcKux
3aJaHuN
6 2 9 6 2 ) 2| 9 BrImiosTHeHUE MPAKTHYECKUX
3aJJaHu
7 2 10 4 2 2 2 YcrHOE cobeceoBanue
7 9 11 5 2 2 5| o BrinonHeHue npakTHYeCcKux
3aJaHuN




< OO0bem (B aka. vac.) @DOpMBI TEKYIIETO KOHTPOJIS
s % KonTakTHas pabdora ycneBacMoCTH
g § 2 (110 BHaM y4eOHBIX = (no nedensim cemecmpa)
S 0 3 = 3aHSATHIA) g
o 2 = Q CP = o
ol 3} = 33 ° CP = @OpMBI IPOMEKYTOUYHON
Z @) 0] aa)] = o
= S | JIK | IIP | nox <z aTTeCTalt
an M DYK. (no cemecmpam)
7 5 12 8 2 2 5| 4 BBIHOHI:ICHI/IG MIPAKTHYIECKHUX
3aaHnH
8 5 13 8 9 2 5| 4 BBIHOHI:ICHI/IG MIPAKTHYIECKHUX
3aaHni
8 5 14 8 2 2 5| 4 BI)IHOJ'II:ICHI/IC MPAKTHYECKHUX
3aJaHui
8 2 15 8 2 2 5| 4 BBIHOJ'II;ICHI/IG MIPAKTHYECKHUX
3aaHui
8 2 16 8 2 2 5| 4 BBIHOJ'II;ICHI/IG MIPAKTHYECKHUX
3aJaHui
9 2 17 4 2 2 2 VYcrHoe cobeceroBanue
10 2 18 4 2 2 2 VYcrHoe cobeceroBanue
[To maTepuanam 8 8 | Dxsamen
Kypca
Beero s 2 108 36 | 18 | 18 | 0 |36 36
cemecTpe:
Bcero: 108 | 36 18 18 0 36 | 36

4.2. HaumeHoBaHMe U cOiepP:KaHUE PA3/1eJIOB AU CHUIIIMHBI

Homep
TeMbI

HaunmenoBaHue TeMbI

Conep:xaHue TeMbl

[Mudposu3zarus.
OcHOBHbIE HaNpaBICHUS.

[Tonstue ungposuzanuu. CyTh 1 33124l LU(POBU3ALIUH.
VYposenb nudposuzanuu. Buasl nupposuzanuu. Luppossie
TexHosoruu. Ouudposka u 1udposas TpaHcHopMarys.
[TudpoBbie TEXHOIOTMH B KOHTEKCTE MPOMBIIUIEHHON
pesosroriuu Industria 4.0.

MOoOUIIBHBIE CETH IISITOTO
nokoJsienus (5G).

Cranpapr 5G. Apxurektypa cetu 5G. Kinrouessie
nokasarenu cranaapra SG. MHorosneMeHTHble u(poBbIe
anTeHHble pemétku (Massive MIMO). ®opMupoBanue ayda
(beamforming). NOMA (HeopTOrOHAJIbHBIN
MHO’K€CTBEHHBIN focTyn). CpaBHeHue TexHoaorui 5G u
4G. Obnactu npumenenns 5G. Tpu cuieHapust OKa3aHUs
yCIyT MOOMIIBHOM CBsI3U. Bu3yanbHas 1 1OMOTHEHHAs
peanbHOCTh. becnuinoTHbIe aBTOMOOUITH.

[IpombIIeHHBIN
untepHer Berei (110T).

Texuonoruun Uurepuera Bemeit (10T). dedurur axpecos u
nepexon k [IPv6. Texnonorus 6ecipoBoiHO#M cBsi3u LORa
nust 10T. Tlpombriennsiit nuatepuet Beniei (110T).




Homep
TeMbI

HauMmenoBanue TeMbl

Conep:kanue TemMbl

Kirouessie oTimuus 10T u 10T, [IpombIieHHBIN HHTEPHET
BEIIICH KaK CeTh, COCTOSAIIAS U3 PeaTbHBIX OOBEKTOB U UX
U(PPOBBIX TBOMHUKOB.

Kubepduznueckue
CUCTEMBI.

Kub6epdusngeckue cucremsr (Cyber-Physical System, CPS).
[IpenmectBennuku CPS. CusiHue HHTEpHETA JIIOJIEH,
Berleid u cepprcoB. Apxutektypa CPS - 5C (connection,
conversion, cyber, cognition, configuration).
Wurennexryanbubie padpuku (Smart Factory).
BuptyansHbiii (udpoBoii) « IBOHHUK» aKTHBA B
TEXHOJOTUYECKOM KHOEPIPOCTPAHCTBE.

KommnbsrorepHsie cucTeMsl
MOAJEP/KKY IPUHATHS
peuieHui.

CIIIIP (DSS, Decision Support Systems). I[Toacuctemsr
OLAP u Data Mining. MuoromepHast MOJEITb JaHHBIX
(runepky0): m3mMepeHus u Mepsl; onepanuu: Cpes,
Bpamenue, Koncanuganus.

Mertononorus paccyxnaenus no npenenearam (CBR - Case-
Based Reasoning). [{uk paccykaeHus 10 MPeLeaeHTaM.
Crpykrypa npeuezaenra. [larrepn. bubnuorexa
npeueneHToB. [lorck moxoxero npeneaeHTa. Aanrtamus.

TexHOoJI0rnu MIATKUX
BBIYHUCJIICHUN

Konuenuus Msarkux BeraucieHuid. OTIu4me OT KECTKUX
BBIUKCIICHHUI. MEeTOI0IOrnYecKue CpecTBa MATKUX
BBIYHMCIICHUI: HEUETKAas! JIOTUKA, HEUPOBBIUNCIICHUS,
0aiiecOBCKUE CETH TOBEPHUS, IBOIIOLIMOHHBIC AITOPUTMBI,
(dbpakTanbHbIN aHATH3.

Data Mining.

3amgaun Data Mining: knacrepu3sansi, Kiaccudukars,
PaH)XHUPOBaHKE, PEIPECCHOHHOE OLICHUBAHHUE,
POTHO3UPOBAHHUE.

Onpenenenne OTKIOHeHU# nin BeIOpocos (Deviation
Detection).

Bamgaun accormaru (AssOciations) u mocne0BaTeIbHOCTH
(Sequence). 3agaya OMCKa aCCOIMATUBHBIX MTPABHIL.
Tpanzakuus. AccoruatuBHble npasuia. [Togmepxka.
JlocTOBEpHOCTSE.

MarmmnaHOe 00yueHue.

CBolicTBO MoOfeNell MalMHHOTO 00y4eHus: 00obmaromas
CIOCOOHOCTh, mepeodyueHre M HepooOydeHue. ['panuna
MIPUHSITUS PEIICHUH.

Konctpynposanue TPU3HAKOB. B3anmoneiictus
(interactions) Mexmy mnpuszHakamu. lIpsmoe KoaupoBaHUE
KaTerOpPUAIBHBIX TEPEMEHHBIX - KOIUPOBAaHHE C OJHUM
ropsiuuM coctosiHueM. (one-hot encoding). HempepbiBHbie
IIPU3HAKU. bUHHHUHT.

Texnonoruu Big Data.

bonbiue nannbie (Big Data). OcHOBHBIE XapaKTEPUCTHKH:
maTh «V». TexHomoruu O0NbIIMX AaHHBIX. [ Opr30oHTaNbHAS
MmacmTabupyemocts. HecTpykTypupoBaHHble gaHHbIe. ba3bl
nanabix NoSQL. Mogens pacnpeneneHHBIX BbIYUCICHUN
MapReduce. ®peiimopk Apache Hadoop. TexHonoruu o3ep



https://www.tadviser.ru/index.php/%D0%9F%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82:Apache_Hadoop

Homep
HaumeHoBaHune TeMbI Conep:kanue TemMbl

TEeMBI
naHHbIX (data lake).
NuTtemnekTyanbHble areHThl. ba3oBble CBOMCTBA areHTOB.

10 MynbTHareHTHbIE PeakTuBHBIE ¥ KOTHUTUBHEIE areHTEI. MHOrOareHTHLIE
TEXHOJIOTUHU cucteMbl. THrbl B3auMOCHCTBUS areHTOB. DOpPMBI

COIIMAILHOM OpraHU3alii areHTOB. APXUTEKTYypa areHTOB.

4.3. JIabopaTopHubie padoTsl (JIb)
Y4eOHBIM IJIaHOM HE MPEAYCMOTPEHBI.

4.4. llpaktnueckue 3auatus (I1P)
Howmep temsl N TpynoemkocTs
TemaTuka NpakTUUYECKUX 3aHATHI
JUCLUIUIMHBI (B akaj. yacax)
6 Heuetkas sioruka.
['eHeTHYECKUE aJITOPUTMBI.
DpakTaJbl.
PerpeccuoHHbIe MOJIENH.
Knacrepusanuus MHOTOMEPHBIX JIaHHBIX.
MarmunHa OOpHBIX BEKTOPOB.
AncamOseBble METO/Ibl MAIIMHHOTO O0YYEHHUS.
Heliponnsie cetu.
I'my6okoe o0ydeHue.
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Bcero:

5. Y4eOHo-MeTOoAUYecKOe oOecmedyeHHe IS CAMOCTOATEJbHOH pPadoThI
00y4arIIMXCs M0 JUCHMUILTIMHE

Buasl camocTosiTeibHOM paOOThl 00ydYaromerocs, MOPSJOK U CPOKH €€
BBITIOJIHEHUSA

- MOATOTOBKA K JEKIHSAM W MPAKTHUYECKUM 3aHSATHUSIM C HCIOJIb30BAHHEM
KOHCIIEKTa JICKIUH, MaTepUaJIOB MIPAKTUYECKUX 3aHITHI U MpUBEACHHBIX HIKe (11 8.1
U 8.2) HICTOYHUKOB (B COOTBETCTBUU C PACTIMCAHUEM 3aHSATUN );

— oQOopMJIEHUE OTYETOB IO BBINOJIHEHHBIM MPAKTUYECKUM 3aJaHUSIM U
TEOpeTUYECcKasi MOJArOTOBKA K UX c/laye (B COOTBETCTBUU C PACIIMCAHUEM 3aHSTHM).

[lepedyenb BOMPOCOB AJisi MPOBEACHUS TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM
aTTeCTallMM — B COOTBETCTBUU C TEMATHKOUN TUCHUTIIAHBI.

6. @OoHI OIEHOYHBIX CPEACTB /ISl NMPOBEACHHUS] TEKYLIero KOHTPOJIS
YCIIEBAE€MOCTH M MPOMEKYTOYHOM ATTECTANNH 00YYAKIINXCS M0 JTUCHUILIHHE

6.1. Onucanue noka3sare/ieii 1 KpUTepueB OLEHUBAHUS 3HAHUHN, YMCHUA U
BJIAJICHUI Ha Pa3IMYHBIX dTanax ux (OPMHUPOBAHHUSI, OTTUCAHUE TITKAJT OIICHUBAs

6.1.1. Tloka3aTeqd W KPUTEPHUH OLEHUBAHWS, HCHOJb3yeMble HIKAJbI
OLICHUBAHUSA



IHoka3zarenn Kpurepun CpencrBa I xkanasl
OLICHUBAHUS OLICHUBAHUS OLICHUBAHMS OLICHUBAHMS
Texywuti KOHMPO®:
[TpaBUIIBHOCTH BBINOJIHEHUS | BBIOJIHEHUE YCTHBIX/IUChMEHHBIX
4eOHBIX 3aJJaHUI 3aJlaHU, TECTUPOBAHUE
Ymenue Y ’ ’ p [xana 1
apryMEHTUPOBAHHOCTb
BBIBOJIOB IIpomedsicymounasa ammecmayusi:
JK3aMEeH
Texywuti KOHMPO®:
BBITIOJTHEHUE YCTHBIX/TTMCbMEHHBIX
IIpaBUIBHOCTE U ITOJIHOTA o
3a/1aHH, TECTUPOBAHUE
3uanue OTBETOB, ITyOMHA [xana 1
MMOHUMAaHUs BOIIpoca
IIpomesicymounasa ammecmayusi:
JK3aMEeH
Texywuti KOHMPO®:
O060CHOBaHHOCTD U BBIIIOJIHEHHE MPAKTUYECKOTO
apryMEHTUPOBAHHOCTD 3a/1aHus], TECTUPOBAHKE
Baanenue pry P N i p Ikama 2
BBITIOJTHEHHSI Y4eOHOM
JeATETbHOCTH IIpomesicymounas ammecmayusi:
JK3aMEeH

6.1.2. Onucanue MIKaJ OLEHUBAHUS CTeNeHH C(POPMUPOBAHHOCTH 3HAHUIA,
YMEHUI U BJIaJICHU
Ilkana 1. Ouenka copMUPOBAHHOCTH 3HAHUHN, YMEHUH U BIIaJICHUM

O6o3HaueHus ®opmyIMpOBKa TPeOOBAHUM
K cTeneHu ¢cOpMHPOBAHHOCTH 3HAHMH, YMEHUI H
Hudp. Orenka BJIQ/ICHHU
3natb Ymerb Baaners
. OtcytcTBUE OtcytcTBHE
1 HeynosnerBoputensHo | OTCyTCTBUE 3HAHMIMA -
YMEHUM HaBBIKOB
YactuuHo
®parMeHTapHbIE ®dparMeHTapHOE
2 HeynosnerBopurensHo OCBOEHHOE
3HAHUS MIPUMEHEHHE
yMEHUE
B nenom
B nenom
OOuue, HO He YCIICIIHOE, HO HE
YCIEUIHOE, HO HE
3 VY 10BIETBOPUTENHFHO | CTPYKTYPHUPOBAHHBIC | CHCTEMATHYECKU
CHUCTEMAaTHUYECKOe
3HaHUS OCYILECTBIISIEMOE
MIPUMEHEHNE
yMEHHUE
B uenom
B nenom CIIEIIHOE, HO
CdopmupoBanHsle, y ’
YCIICLIHOE, HO coJiepakailee
HO COZAEpKaIlue
4 Xopomio coziepIKaIlne OT/ICJIbHBIE
OT/IETTbHBIE TIPOOEITHI
OT/IeJIbHbIE poOeITbI
3HaHUs
npoOeIbl yMEeHHe MIPUMEHEHHE
HAaBBIKOB
VYcenemnoe u
CdopmupoBaHHbIE
CdhopmupoBaHHOE | cHCTEMaTHUYECKOE
5 OTanvHO CHUCTEMAaTHUYECKHE
yMeHHue MIPUMEHEHHE
3HAHUS
HaBBIKOB




HlIkana 2. KomruiekcHas orieHKa C()OPMHUPOBAHHOCTH 3HAHUH, YMEHHUM U
BJIaJcHUH

Ob6o3HaueHus ®opmyIMpoBKa TpeOOBaHUIT
Hudp. Ouenka K cTeneHd cGOPMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIaJleHU I
He wuMeer HeoOXOIMMBIX MpEACTAaBICHUN O MPOBEPSEMOM
1 HeynosnersopurensHo
MaTepuaie
VY 10BII€TBOPUTEIIHHO 3HaTh Ha ypOBHE OPUEHTHPOBaHM, IpeaAcTaBieHU. CyOBbeKT
W YY€HHUS 3HAET OCHOBHBIE IIPU3HAKU UM TEPMUHBI U3y4aeMOro
2 HEYJOBJIETBOPUTEIBHO | 3JIEMEHTA COJEP)KAHMS, UX OTHECEHHOCTb K OIpPEACIICHHOU
(no yemompenuio HayKe, OTpacid WM O0beKTaM, Y3HaeT HX B TEKCTax,
npenodaeameis) M300paXEeHHUSIX WIM CXeMaxX W 3HAeT, K KaKUM MCTOYHHKaAM
HY>KHO 00paiaTthcs Juisi 00siee IeTaJbHOTO €ro YCBOCHUS
3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. CyOBeKT yueHUs
3 T 3HA€T M3YYEHHBIM JJIEMEHT COJEp)KaHUs PENpPOyKTUBHO:

IPOMU3BOJIEHO BOCIIPOM3BOMT CBOU 3HAHUS YCTHO, TUCHBMEHHO
WJIN B ICMOHCTPUPYEMBIX IEHCTBUAX

3HaTh, YMeTb, BJIa/IETh HA AHAJTUTHYECKOM ypoBHE. 3Has Ha
PENpPOIYKTHUBHOM YPOBHE, YyKa3blBaTh HAa OCOOCHHOCTH U
4 Xoporo B3aUMOCBSI3M HM3Y4YEHHBIX OOBEKTOB, Ha HX JIOCTOWHCTBA,
OTPaHWYEHHUS, WCTOPUI0O W TEPCIEKTUBBI PA3BUTUS U
0COOCHHOCTH JUIsl Pa3HBIX 00BEKTOB YCBOCHUS

3HaTh, yME€Th, BJIAJETh Ha CHCTEMHOM YypoBHE. CyOBeKT
YUCHHSI 3HAET HM3YYEHHBIH JJIEMEHT COJEPXKaHUS CHCTEMHO,
MPOM3BOJIFHO W JIOKa3aTEeNIbHO BOCIPOM3BOJUT CBOHM 3HAHMUS
YCTHO, MUCBMEHHO WJIM B JEMOHCTPUPYEMBIX JCHCTBUSX,
YUUTBIBAasE U YKa3blBasi CBS3M W 3aBUCHUMOCTH MEXIy 3THUM
AIIEMEHTOM W JPYTMMHU 3JIEMEHTaMU COJAEp)KaHUs ydeOHOM
JTUCIHTUTMHBI, €ro 3HA4YMMOCTh B COJCpKaHWU Y4eOHOMH
JMCLUIUIMHBI

5 OTJIINYHO

6.2. TunoBble KOHTPOJIbHBIE 32JAHUSI UJIH MHbIE MAaTEePHAJIbI, HCOOXOIUMBIC
JUIL  OLIGHKHM 3HAaHWM, YMCHUH, HAaBBIKOB H (WJIM) OMNbITa JACATEILHOCTH,
XapaKTEePHU3YIOMUX 3Tarbl (HOPMUPOBAHUS 3HAHWUM, YMEHUN W BIIAJICHUN B MPOIECCe
OCBOCHHS 00pa30BaTEIIbHOM MPOTPaMMBI.

TunoBble BONPOCHI W 3aJaHUA JIA TeKyLIero KOHTPOJs (OLEHKa
c(OpPMHUPOBAHHOCTH 3JIEMEHTOB (3HAHWM, YMEHUN, HAaBBIKOB) B paMKaxX TEKYILIEro
KOHTPOJIS 1O TUCLUUILTMHE) IO pa3aeiaM AUCLUILIAHbI

Ilpumepwt 6onpocos no meme 1:

— [Tosicuuts kpuByto Gartner Hype Cycle u ¢a3pl B 1ukie 3penoctu
TEXHOJIOTUH.

— B yem oTinuune nu@poBu3anuy 0T aBTOMaTU3auu?

— [udpoBuzaius B 00JaCTH YIpaBIECHUE )KU3HEHHBIM [IUKJIOM MPOAYKTA.

Ilpumepwt 6onpocoé no meme 2



— Hcnonp3oBanue pexxumoB Device-to-Device B Texunonmorun 5G.

— Mcnonp30BaHuE MHOTO3JIEMEHTHBIX IH(POBBIX AHTEHHBIX PEIIETOK B
cocTaBe 0a30BBIX CTAHIIUM.

— dopmuposanue ayda (beamforming) B ceTsix 5G.

ITpumeput 6onpocoé no meme 3:

- KunroueBbie omnmumst texnosioruu [oT u [IoT.

— CereBoe B3auMoieicTBUS Mexay MamuHamu (M2M).

— 3aueM Hy>XHbI HU(POBBIE IBOWHUKH (PU3HUECKUX OOHEKTOB?

Ilpumepwvt 6onpocoe no meme 4:

— [Monsitne Kubepdusnueckux cucrem (Cyber-Physical System, CPS).

— [IpenmectBennuku CPS.

— B 4yeM cyThb ClIMSIHUS MHTEPHETA JII0JIEU, BEILIEW U CEPBUCOB.

— Apxutektypa CPS - 5C (connection, conversion, cyber, cognition,
configuration).

= Urto takoe UnTemnexTyanbhbie ¢hadpuku (Smart Factory).

Ilpumepwt 6onpocos no meme 5.

— Haszuauenue CIIIIP (DSS, Decision Support Systems).

— [Moxcucremsr OLAP u Data Mining.

- MHoromepHass MojJenb JaHHBIX (TUIEPKYO): H3MEPEHHS U MEPBL;
onepauuu: Cpes, Bpamenne, Koncomunamus.

= Cymocts Metononorun paccyxaenus mo npeunenearam (CBR - Case-
Based Reasoning).

Ilpumepwt 6onpocos no meme 6:

— KoHienuus MIrkux BEIYUCICHUM, UX OTJIMUUE OT KECTKUX BBIYUCICHUM.

— MeTo10510THYECKHE CPEICTBA MATKUX BBIUUCICHUIA.

Ilpumep npaxmuuecxkozo 3a0anus no meme 6:

[IpuBecTn mOpuMEp MNPAKTUYECKOTO HCIOJIB30BAHHUS  CPEACTB  MATKHUX

BBIUUCIICHUI (HEeYeTKass JIOTMKA, HEHPOBBIYMCICHHS, OalleCOBCKUE CETH

JIOBEPHsI, SBOJIIOIMOHHBIC AJITOPUTMBI, ()PAKTATHHBIN aHAIIH3).

Ilpumepwt 6onpocos no meme 7.

— 3amaun Data Mining: kiactepu3auus, kKiaaccupukaius, paHXUpOBaHUE,
pEerpeccuoHHOE OLIEHUBAHUE, POTHO3UPOBAHUE.

— OmnpenencHue oTKIOHEHUH uian BeIOpocoB (Deviation Detection).

— 3agaum accormaiuu (Associations) u rmocieaoBaTelIbHOCTH (Sequence).

— 3ajaya morcKa acCOLMaTUBHBIX MTPaBUII.

Ilpumep npaxmuueckozo 3ad0anus no meme 1.

B 3amade ormeHku KadecTBa TOPOJACKON cpenbl MOCKOBCKOM 00JacTu
(paccMaTpuBaeTcs Kak 3ajaya Kiaccu(ukanuy) B KayecTBE KaTEropHalbHOIO
NPU3HAKa MCIOJIb3YeTCs Ha3BaHUE Topojaa BeimonmHuTs dUMMY-KOIMpOBAaHUE 3TOTO
MpU3HaKa, UCMOJIB3Yys CIUCOK TopoaoB MockoBckoi obsactu (73 ropopda, JaHHBIN
CITMCOK CJIeAyeT HAUTH B UHTCPHETE).



Ilpumepwt 6onpocoe no meme 8:

— CBOKCTBO MOJIeICH MalTMHHOTO 00ydeHus (0000Mmaromas crmocoOHOCTb,
nepeoOydYeHHE U HeToo0ydeHue).

— Yro takoe I panuiia mpuHATHS PEIICHUMN.

— B 4em cyTth npouecca KoHcTpynpoBaHus MpU3HAKOB.

— B3aumopeiicTBue (interactions) Mex Iy Ipr3HAKaMHU.

- HenpepsiBHbIE pu3Haku. bUHHUHT.

Ilpumep npaxmuueckozo 3a0anus no meme 8:

— [IpuBecTtu npumep IIpssMoro kogupoBaHus KaTErOPUAIbHbBIX IEPEMEHHBIX
- KOJUPOBAHUs C OJHUM ropssauM coctossureM (one-hot encoding).

Ilpumepwt 6onpocoe no meme 9:

— Yrto takoe bonbiue ganueie (Big Data).

- OCHOBHBIE XapaKTEPUCTHUKU: TISTh « V).

- TexHonoruu GOJBIINX JTAHHBIX.

- B ueMm cyTh ["'opr30HTaIBHON MacITaOMPyEMOCTH.

- [Tonarne HecTpykTypupOBaHHBIX TaHHBIX.

- Mopens pacupeneieHHbIX BEIYUCICHUMN.

= Texnonoruu o3ep nanubix (data lake).

Ilpumepul 6onpocos no meme 10:

- WHTennekTyallbHbIe areHThl, 0a30BbI€ CBOWCTBA.

— PeakTuBHBIC 1 KOTHUTUBHBIEC areHTHI.

= MHoOroareHTHbIE€ CUCTEMBI.

— Tunbl B3aMMOJIEHCTBUS ar€HTOB.

— ApXUTEKTypa areHTOB.

Ilepeyenb  BONMPOCOB I  NOATOTOBKH K  3K3aMeHY  (OLEHKa
cOPMHPOBAHHOCTH  DBJIEMEHTOB  (3HaHWI, yMEHWI, HaABBIKOB) B  paMKax
POMEKYTOUHOM aTTECTALMU 110 AUCIUIUIMHE).

1. [TpombiniuienHas peomtonus Industry 4.0.

2. Cranuu 3penocTy TeXHOJIOTUM. LUK 3pernocTu NpoOpbIBHBIX TEXHOJIOTHIA
Gartner Hype Cycle.

3. Kubepdusnaeckrue cuCTEMBI.

4, Konnenmus Matepuera Bemieit (Internet of Things).

5. Texnonorus Blockchain.

6. Uro Takoe Oonbmme nanubie (Big Data)? OcHOBHBIE XapaKTEPUCTHKU:
maTh «V».

7.  TexHonoruu 60JBIIMX JaHHBIX. [ OpU30HTaIbHAS MaCIITAOUPYEMOCTb.

8. HectpykrypupoBannsie nannbie. ba3el gqanabix NoSQL.

Q. Monens pacnpeneneHHbIX Beruncienuit MapReduce.

10. Dperimopk Apache Hadoop.
11. Texnosoruu o3ep nanHbix (data lake).


https://www.tadviser.ru/index.php/%D0%9F%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82:Apache_Hadoop

12.  Metomomorus paccyxaeaus mno mnpeneaenram (CBR - Case-Based
Reasoning).

13. TIpunnum HecoBMectumoctu JI.3ane. Hedetkoe muoxecto (HM).

14.  S- u T-HOpMBI B HEUETKOMU JOTHKE.

15. Heuerkas u IMHTBUCTUYECKAS IEPEMECHHBIE.

16. Heuerkue ortHOmeHus. Kommosumuss HedeTknx oTHomeHuit (HO).
[Tpunuun o6o0meHus 3aze.

17. Heuetkne BrIcKa3biBaHusg. HeueTknii nmorndyeckuii BeiBo. O000IIEHHOE
npaBuiIo BbIBOZAa modus ponens.

18. Apxwutektypa HeueTkux cucrtem. baza mpasuin. bioku dazudukammmy,
HeueTKoro Jiorudeckoro BeiBoAa (HJIB), nedazuduxanum.

19. Auroput™M HedeTKoro BbIBOJAa MaMmJaHu, OJTallbl arperupoBaHUs
MO/IyCJIOBHH, aKTUBU3AIUYU TIPABIII, aKKyMYJIUPOBAHUS 3aKITFOUCHH.

20. Uentpounnii Mmetoas! Aedasudukanuu.

21. Ocobennocth reHeTHdYeckux anroputMmoB (I'A). deHOTHTT W TEHOTHIL.
Xpomocombl. DyHKIHS TPUTOAHOCTH.

22. T'eHermueckue onepaTophl: 0TOOpPa, KPOCCHHTOBEpa, MyTallUH.

23. Crannaptabiii ['A (penpoayKTHBHBIN TUTaH XOJJIaH/a).

24. 3amaum Data Mining: perpeccnoHHOE OlLlEHMBaHHE, Kiaccupukamms,
KJIaCTepU3alIUAL.

25. Data Mining. OmnpeneneHue OTKIOHCHHMH WM BbIOpocoB (Deviation
Detection).

26. 3amaum accommaiuu (Associations) m ImociaegoBaTeabHOCTH (Sequence).
3amaua moucKa acCOIMaTUBHBIX MPaBUJL.

27. W3mepurenbHble IIKajdbl: HOMHHAJIbHAS, TOPSAIKOBAs, HWHTEPBAJIOB,
OTHOILIEHUH, a0COJIIOTHAS.

28. OOyuenue ¢ yunutesnaem u 0e3 yuutens (caMooOydeHHE).

29. MammaHoe oOydenune. OOoOmIaromas crnocoOHOCTH (generalization).
HenooOyuenue u nepeoOydeHUeE.

30. MammunaHoe oOydeHue. TPEHMHTOBBIH W TECTOBBIH HAOOPHI JAHHBIX.
TouHOCTB Ha 3Tamax 0Oy4YCHUS U MPOBEPKH.

31. KauectBo oOyuaemoii mogenu. Oynkuuu notepb. CpeaHEeKBaApaTHIHAS
omuOka (mse). [IpaBuiabHOCTH (accuracy) MOCIH.

32. Meton Kpocc-TIpOBEPKH 00YUECHHON MOJICTH.

33. Kunacrepuszanus merogom K-cpeanux.

34. Tlpsmoe KOIMpPOBaHUE KATETOPHUAIBHBIX MEPEMEHHBIX - KOJIUPOBAHUE C
OJTHMM TOpSIYuM cocTosiHueM (dummy-koaupoBanue, one-hot-koauposanue).

35. HenpepbiBHbIe pu3Haku. bUHHMHT.

36. Pacmupenwe NPU3HAKOBOTO  MPOCTPAHCTBA:  B3aWUMOJCHCTBUS U
MOJIMHOMBI. [ToTMHOMUMaNIbHAS pErpPECCHS.

37. JIuHEWHBIN U sIACPHBIA METOJT OIOPHBIX BEeKTOPOB (SVM).

38. SVM. Ilpobnema po0aBieHHMs] TPU3HAKOB. «SIIEpPHBIN  TPIOKY.
[TommHOMMATIBHOE ¥ TayCCOBCKOE SIIPO.



39.

40.
JTAHHBIX.
41.
42.
43.

44,

omu0Oku (back-propagation).

45.
46.

CroxacThu4ecKkue MCTOJbI O6y‘1€HHH.

47.
48.
49.

rpanuenta. [lapamnu cetu. @ynkius akruanuu RelL U.

50.

['my6okas HC.

MeToa nmMuTanuu oTkura. Mammaa bospiMaHa.
Korautpos.
Henocratku wmenkux HeWpoHHbIX ceTeil. [IpoOnmema wucuesaromiero

Hepebs pemienuit. Anroputm CART. Unuaexkc Gini. YucTbie JTUCTHL.
[TpenBaputenbHas oOpe3ka u mocT-oOpe3Ka.
AHcamOnu nepeBbeB pemeHui. CiydailHblid jec. byTcTpen-BplOOpKa

['pagrenTHBIN OyCTUHT epeBheB penieHuit. Crabble yYeHUKH.

Meinkre HEMPOHHBIE CETH. APXUTEKTYypa MHOTOCIOMHOTO MEPCENTPOHA.
['paguentHass cxema OOy4YeHHs HEHPOHHBIX CETeH.
aJITCOPUTMOB 00YUEHHMSI. DIOXH.

O0yuenne MHorocnoitHeix HC no Metony oOpaTHOro pacnpocTpaHeHUs

[HuknuyHOCTH

MHorocolinbie HepoHHbIe ceTH. DyHKIMSA aKTHUBalUK softmax.
[Ipobiiema JIOKaIbHBIX MUHUMYMOB B I'PaJUEHTHBIX METOJaX OOYyUCHHS.

6.3. MeToauueckue MaTepHalibl, ONIPpECACIAIOIIUE MPOUHEAYPbI ONCHUBAHUA

3HaHUMW, YMEHUN, HABBIKOB U (WJIN) OMBITA JIEATCIIBHOCTH.

[Ipouenypsl 1 cpeacTBa OLICHUBAHUS 3JIEMEHTOB 3HAHUM, YMEHUH U BIAJACHUN 110
mucruiuinie « {udpoBbie TEXHOTOTHU B TEXHUUECKUX CHCTEMAaX)

CpeacrBo OLeHUBAHUSA

IIpomexyTOUHBII

Texkymui KOHTPOIIb
Ipouenypa ym ™ KOHTPOJIb
NpoBeAeHUst
Brimosinenne Brimosinenne Brimonaenne BrimosHeHne
YCTHBIX MHUCbMEHHBIX MPaKTUYECKUX TECTOBBIX DK3aMeH
3aJaHUHN 3aJaHUHN 3aJlaHuK 3aJJaHUM
ITo ITo ITo ITo B cooTBeTrcTBHY C
IIpoaomxuTeNnbHOCTD
COHTDOMS YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHHIO MPUHSITEIMU
™ mpenojaBaTelNis | IMpenojaBarels | mpenojaBarens | mpemnojaBaTelis | HOpMaMu BPEMEHHU

dopMa IpoBeJCHUS

VYeTHbll onpoc

ITncemenHbIN

IIncemenHbIH

ITnceMenHbIH

B nucemenHo

KOHTPOJIS ompoc ompoc orpoc tbopme
Bun nposepounoro VYcTHble IMucemennsle | Ilpaktuueckue | IluceMeHHBIH | DK3aMeHAIMOHHBII
3aaHus BOTIPOCHI 3aJlaHus 3aJlaHus orpoc ouer
OTBeTsl B OtBeTsI B OTBeThI B OTBeTHI B
®dopma oruera VYcTHBIE OTBETHI MUCbMEHHOU MUCbMEHHOU MUCbMEHHOI MUCbMEHHOI
hopme dbopme dhopme hopme
PaznaTounslii Her CropaBouHas CropaBouHas CrpaBouHas CrnpaBouHas
Marepuan auTeparypa IuTepaTypa JauTeparypa JauTeparypa
7. MeToanueckue YKa3aHusi MJA O0yYAWOIIMXCH 10 OCBOCHMIO
AUCHHUITJINHBI
Hucrumumaa  «lludpoBble  TEXHOIOTMH B TEXHHUYECKHUX  CHCTEMax»
MPEIyCMAaTPUBAECT JIEKIMM W MNPAKTHUYECKUE 3aHATHUS. YCIEIIHOE W3YYEHHUE



JUCHUIUIMHBL TpeOyeT TMOCeIleHUs JEKIMM, aKTUBHOM paboThl Ha MPAKTUYECKUX
3aHATHSX, BBIIOJHEHUS YUYEOHBIX 3a/IaHUI IIPErnoJaBaTessi, 03HaKOMIIEHHUS C OCHOBHOM
Y JIOTIOJIHUTEIIBHOM JTUTEPATYyPOH.

B xojne nekuuil npenojgaBaTellb U3JaraeT U pasbsICHIET OCHOBHBIE, HanOoJee
CJIO’KHBIC TIOHSITUS TEMBI, a TAKXKE CBA3AHHBIC C HEM TEOPETUUYECKUE U MPAKTUUECKUE
npoOyieMbl, JaeT pPEeKOMEHJAIlMM Ha TMPaKTUYeCKOe 3aHsATHE U YyKa3aHus Ha
CaMOCTOATEIBHYIO padoTy.

[Ipu moAroToBKE K JIGKIIMOHHBIM 3aHATHSAM aclUpPaHTaM HEOOXOIUMO: Tepe
OUYepeHON JIEKIIMEH HEOOXOJIMMO MPOCMOTPETh KOHCIEKT Marepuaia Mpeablayiien
aexuuu. [lpu 3aTpyqHEHUsSX B BOCHPUATHM MaTepuana cleayeT oOpaTUThCA K
OCHOBHBIM JIMTEPATypPHBIM HMCTOUYHMKAM. Eciu pazoOparbcsi B MaTepualie OmNsiTh He
yAaloch, TO oOpatuTech K JeKTopy (mo rpaduKy ero KOHCYJIbTAlMi) WIH K
MPENoAABaTEI0 HAa MPAKTUYECKUX 3aHITUSAX.

[IpakTHueckue 3aHATHS 3aBEPILIAIOT U3YUEHHE HAanOOJIee BAKHBIX TEM y4eOHON
JucuuIUIiMHbl. OHU CIy’KaT i 3aKpeIuIeHHsT M3yYEHHOI0 MaTepuana, Pa3BUTHS
YMEHHM U HAaBBIKOB MTOJATOTOBKH JJOKJIJI0B, COOOIICHUH, TPUOOPETEHUS OIbITA Y CTHBIX
MyOJIMYHBIX  BBICTYIUICHUHM, BEJACHUS JUCKYCCHUH, AapTryMEHTAllMd ¢  3allUThI
BBIJIBUTAEMBIX TOJOKEHHUI, a TakXkKe I KOHTPOJIA NPErnoJaBaTeieM CTElNeHH
MOJATOTOBJIEHHOCTH aCIUPAHTOB 110 U3y4aeMOW JUCIUIUIMHE.

[Ipy moAroTOBKE K MPAKTUYECKOMY 3aHSITHIO ACIIUPAHTHI UMEIOT BO3MOKHOCTh
BOCIIOJIb30BaThCA KOHCYJIbTAIIUSIMU MPETOIaBaTENS.

[Ipu mOAroTOBKE K MPAKTUYECKUM 3aHSATHUSM aclUpaHTaM HE0OXO0IUMO:

- MPUHOCUTH C COOON PEKOMEHOBAHHYIO IMPEINoIaBaTesieM JIUTEPaTypy K
KOHKPETHOMY 3aHATHIO;

— 0 OYEPEeIHOro IMPAaKTHUYECKOro 3aHATHUA 10 PEKOMEHJIOBAaHHBIM
JUTEpaTypPHBIM HMCTOYHUKAM npopadoTaTh TEOPETUYECKUI MaTtepuall,
COOTBETCTBYIOLIEN TEMBbI 3aHATHUS;

— B HauaJle 3aHATHI 3a/1aThb NPENOJABATEII0 BOMIPOCHl IO MaTepualy,
BBI3BABIIIEMY 3aTPYJHEHUS B €ro MOHMMAaHUM W OCBOEHUU NPHU PEUICHUHU 3aj1ad,
3aIaHHBIX JJIS1 CAMOCTOSITEJIBHOTO PEILICHHS;

— B XOJ/I€ CEeMHMHapa JaBaTh KOHKPETHBIC, YETKUE OTBETHI MO CYIIECTBY
BOIIPOCOB;

- Ha 3aHATUU JOBOJUTH KAXKAYIO 3a/ady O OKOHYATEJIbHOIO pEIICHHUS,
JIEMOHCTPUPOBATh MOHMMAHUE TMPOBEJACHHBIX pacueToOB (aHAJIM30B, CUTYyallMil), B
ciIydae 3aTpyIHEHUN oOpamaThCs K MPeno/1aBaTento.

AcnupaHTaM, IPOMYCTUBIINUM 3aHITHUS (HE3aBUCUMO OT MPHUYHH), HE UMEIOIINE
MHACbMEHHOIO PEIICHUs 3a/1ay WJIM HE MOJATOTOBUBIIHECS K IAHHOMY IPaKTHUYECKOMY
3aHSTUIO, PEKOMEHIyeTCS HE II03)KEe 4YeM B 2-HEACNbHBIM CpPOK SBUThCA Ha
KOHCYJIbTAIIMIO K MPENOJABATENI0 U OTUATATHCS 110 TEME, U3YUaBIICICS HA 3aHSITHUU.
AcCTUpaHThI, HE OTYUTABIIHECS 11O KAKI0W HE MPOPaOOTAHHONW UMHU HA 3aHATHSIX TEME
K Hayajy 3K3aMEHallMOHHOM CecCHM HE OMYCKAIOTCA K 9K3aMEHY.



8. PecypcHoe o0ecnieuyenune Qv CIATITAHbBI

8.1. OcHOoBHAas M IONOJHUTEIbHAS yUeOHAs JINTEPATYPA, He00OX0AUMAs ISl
OCBOEHMS TUCIUILIUHBI

a) OCHOBHAS JIMTEpaTypa:

1. [Tpoxopos A., Konuk JI. [{udposas Tpanchopmanus. AHanu3, TPEHIH,
MUpOBOW ombIT. M3manue BTOpoe, uchpaBieHHOE M JonojHeHHoe. — M.: 00O
«KomHpgroc I'pym», 2019. — 368 c.

2. [IBa6 K. YerBepras mpoMblIiuieHHas peBooIus. — M.: «9kemon, 2016.
— 138 c.

3. Texnonornn 5G: modTanmHOE BHEAPEHUE U JJIEMEHTHas Oasza s

aboHeHTCKOro obopymoBanus [DnekTponnbiii pecypc]. URL: https://wireless-
e.ru/gsm/ tehnologiya-5g.

4.  Apxurektypa cetu 5G [Dnextponnsiit pecypc]. URL: https://itechinfo.ru/
content/ apXUTEKTypa-ceTH-D(J.

S. Angnpees 10.C., TperpsakoB C./l., [IpoMbINIIEHHBI UHTEPHET BEMIEH. —
CII6: Yuusepcurer UTMO, 2019. — 54 c.

6. I'pomakoB E.M., CumopoBa A.A. COBpEMEHHBIE TEXHOJIOTHU.
Kubepdusnueckue cuctemsl: yueonoe nocoome. — Tomck: TITY, 2021. — 166 c.

1. ®OunumoHoB  A.b., ®uaumonoB H.b. OcCHOBBI HEUETKOH JIOTHMKH
[DnekTpoHHBI pecypc]: yuaed. mocodue. — M.: PTY MUPDA, 2019. — 88 c.

8. UyOykoBa U.A. Data Mining. — M.: HOY «Muatyur», 2016. — 471 C.

Q. OunumonoB  A.b., ®uwmmmonoB H.b. HeiipoceTeBbie anropuTmbI
o0paboTku maHHBIX Ha s3bike Python: yuebHO-MeToamueckoe mocobme. — M.:
MUNPOA — PTYVY, 2019. — 76 c.

0) 7OMOJIHMTEIbHAS JIUTEepaTypa:

10. [ewxapuxk M.K., KpsuioBa H.B., Cremenko B.M. [Hudposas
TpaHchopMalysl KOMIIAHUI: CTpaTernuecKuii aHainu3, PaKkTopbl BIUSAHUS U MOJEITH //
Bectauk CankrlletepOyprckoro yHuBepcutera. JDkoHOMHKa. T. 36. Beimm. 3. —
C. 390-420.

11. bapcersu A.A., KynpusnoB M.C., Crenanenko B.B., Xomnoxg W.N.
Metonslt u Moaenu ananu3za gaHHeX: OLAP u Data Mining. — CII6.: BXB-
[TerepOypr, 2004. — 336 c.

12. Tlpuxknagueie HeueTkue cuctembl/ Ilonm pea. T.Tapano, K.Acawu,
M.Cyrano. — M.: Mup. 1993. — 368 c.

13.  XKepon O. [Ipuknagnoe mammaHoe oO0ydeHue ¢ momorisio Scikit-Learn u
TensorFlow: koHmenmm, UHCTPYMEHTHI U TEXHUKH JJIS CO3/IaHNS WHTEIJUICKTY AJTbHBIX
cucrtem. — CII6.: OO0 «Anbda-kuuray, 2018. — 688 c.

14. Pamuenxo U.A, Huxomaes M.H. Texnomornum u undpactpykrypa Big
Data. — CII6: Yuusepcuter U'TMO, 2018. — 52 c.

15. Toponeuxuit B.U., I'pymmunackuit M.C., XabanoB A.B. MHoroareHTHbI¢
cucteMsl (0030p) // HoBocTH rckyccTBeHHOTO MHTEIUIeKTa, 1998, Ne 2. — C. 64-116.

16. Miomnep A., I'Buno C. Brenenue B mammHHOE OOy4YeHHE C TTOMOIIBIO
Python. — M.: O'Reilly Media, 2017. — 392 c.


https://wireless-e.ru/gsm/
https://wireless-e.ru/gsm/
https://itechinfo.ru/

17. TnanxoB JILLA., Kypeituuk B.B., Kypeiiuuk B.M. I'eneruueckue
anroputmbsl. — M.: DU3MATIINUT, 2006. — 320 c.

18. Ilerat A. Hewetkoe moxaenupoBaHue u ympasienue. — M.: BMHOM.
JlaGoparopus 3nanuii, 2018. —798 c.

19. Xaiixun C. Heliponnsle ceTu: moaHbIl Kypc. — M.: U3a. nom «Bunbsmey,
2016. — 1104 c.

20. xymm A., Ilan C. bubmmorexa Keras - WHCTPYMEHT TIIyOOKOTO
oOyuenus. Peanmuzarnus HeHpOHHBIX ceTeld C mnoMolnplo O0ubiamorek Theano wu
TensorFlow. — JIMK TIlpecc, 2017. — 294 c.

21. Tepses E.A., Ilerpun K.B., ®umumonoB A.b., ®dwimmonor H.b.
ATEHTHBIE TEXHOJIOTMM B aBTOMATHU3UPOBAHHBIX HH(POPMAIMOHHO-YIPABISIOMIUX
cuctemax. Y.I. OcHoBbI areHTHOro moaxona // MexaTpoHuka, aBTOMaTH3allUA,
ynpasienue. 2010. Noe 7. — C. 11-27.

22. Tepses E.J., Ilerpun K.B., ®umumonoB A.b., ®dumumono H.b.
ATEHTHBIC TEXHOJIOTHM B aBTOMATHU3MPOBAHHBIX WH()OPMAIMOHHO-YIIPABIISIOMIAX
cuctemax. Y.II. AreHTHble pemieHHs B 3ajJadax KOHTpPOJSI W YylpaBieHus //
Mexartponuka, aBromaruzanusi, ynpasiaenue. Ne 10. 2010. — C. 25-34.

8.2. Pecypchl MHPOPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHOU ceTu UHTepHeT,
HeoO0XoAuMbIe JIJIS OCBOEHHS T CHUTLTHHBI

1. http://library.mirea.ru/

Hay4HO-TeXxHHU4Yeckas oubnunoreka PTY MHUPOA

2. https://e.lanbook.com/

ANEeKTPOHHO-O0nbOMMoTeunas cucremsl (3bC) M3natennbcTBa «JIanby

8.3. UndopmanmoHnbie TEXHOJOTHHM, UCIOJIBb3yeMbIe MPU OCYIIECCTBICHUU
o0pa3oBaTeapHOTO TIpollecca MO IUCIUILIMHE, BKIIOYas TEpeYeHb MPOTPaMMHOTO
oOecrieueHus 1 HHOOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

— naket opucHbIx mporpamm Microsoft Office;

— makeT opucHbIX mporpamm LibreOffice;

— cpema s pa3padboTku nporpamMmMmHoro ooecrieuenus Qt Creator 5.6;

— muctpubytuB Anaconda3 mis Python 3.9 (Windows).

8.4. MartepuanbHO-TeXHHYeCKasi 0a3a, HeoOxoauMmasi JJisi OCYIIECTBIICHUS
00pa3zoBaTeILHOTO MPOoIecca Mo AUCIUTIIINHE

- ydeOHas ay JUTOpHs;

- KOMITBIOTEPHBIN KJI1acC.


http://library.mirea.ru/
https://e.lanbook.com/

