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. OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBI

1.1. AHHOTAIUSA POTPAMMBI

JlonoyiHUTENBHAS npodeccroHanbHas nmporpamMmma (mporpamma
npodeccuonansuoit nepenoaroroBku) UT-npoduns «lludpossie TexHOIOTHH B
ANEeKTposHepreTuke» (nanee — [Iporpamma) pazpaboTaHa B COOTBETCTBHH C HOPMaMHU
®denepanpHOro 3akoHa PD ot 29 nexadbps 2012 roma Ne 273-03 «O6 06pa3zoBaHuM B
Poccuiickoit ®enepanumny; ¢ yuetoM TpedoBaHui npukaza MunoopHayku Poccun ot
1 mronst 2013 1. Ne 499 «O6 yrBepxaenuu [lopsiaka opraHu3aui U OCYIIECTBICHHUS
00pa3oBaTeNbHOM  JNEATETBHOCTH IO JAOMOJHUTENBHBIM  MpO(deCCHOHATBLHBIM
nporpaMMam», ¢ HM3MEHEHHMSMH, BHECEHHBIMH MpukazoM MuHoOpHayku Poccun
ot 15 HostOpst 2013 r. Ne 1244 «O BHecenun umeHeHuit B Ilopsimox opranuzanuu
Y OCYUIECTBJIEHUS  OOpa30BaTENbHON  JIEATEIBHOCTH MO  JONOJHUTEIbHBIM
npoecCHOHANIBHBIM ~ MpOrpaMMaM, YTBEPXKACHHBIA MpUKa3oM MHHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 1 utons 2013 r. Ne 499y, npuxaza
MunucrepctBa oOpazoBanust u Hayku P® ot 23 aBrycra 2017r. Ne 816
«O0 ytBepknenun [lopsizka mTpUMEHEHUsT OpraHU3aIUsAIMHU, OCYIICCTBISIONUMU
0o0pa30BaTeNbHYI0 JESATENbHOCTb, JJIEKTPOHHOTO OOYYEHHs, JHUCTAHIIMOHHBIX
0o0pa30BaTeNbHBIX TEXHOJOTUHA TMpU pean3aluu 00pa30BaTENIbHBIX MPOrPAMM;
nacrnopTa ¢eaepanbHoro npoekra «Passutue kagposoro norenuuana UT-orpacou»
HauuoHanbHOUW mnporpamMmbl «LudpoBas sxoHomuka Poccuiickoit Denepannmny;
noctadoBiieaus [IpaButenscTBa Poccmiickoit @eaepammu ot 13 mas 2021 r. Ne 729
«O Mepax Mo peanu3alMd IPOrpaMMbl cTparermdeckoro juaepcrsa «llpuopurer-
2030» (B pemakuuu moctaHoBienus IIpaBurenbctBa Poccuiickoit depeparuu oT
14 mapta 2022 1. Ne 357 «O BHeceHMHM U3MEHEHM B rocTaHoBieHue lIpaBuTenbcTBa
Poccuiickoit @enepauuu ot 13 mas 2021 r. Ne 729»); mpukaza MuHHCTEpCcTBa
1u(ppoBOro pa3BUTHS, CBA3M M MAaCCOBBIX KOMMYHHMKanuii Poccutickoit denepamnum
ot 28 dgepans 2022 1. Ne 143 «OO0 yTBepKJI€HUN METOJMK pacuera MoKaszaTelen
dbenepalbHBIX MPOEKTOB HAIMOHAIbHOW mporpammbl  «lludpoBas sxoHOMEKA
Poccuiickon ®denepanun» W NPU3HAHUM YTPATUBIIMMHU CUJIY HEKOTOPBIX MPUKA30B
MunucrepctBa 1U(GPOBOTO PAa3BUTUSA, CBSI3U U MACCOBBIX KOMMYHHKAIIUNA
Poccuiickoit  deneparuun 00 yTBEpKIACHUM METOAMK pacyeTa IOKas3aTesen
denepalbHBIX TMPOEKTOB HAIMOHAIBHOW mporpammbl  «l{udpoBas sxoHOMEKA
Poccuiickoit ®denepanuny»; GdenepaabHOro TOCYIAPCTBEHHOTO 00pPa30BaTEIbHOTO
CTaHJapTa BbICHIErOo oOpa3oBaHUsl 1O HampaBieHutro noarotoBku 13.03.02
DNEeKTPOIHEPreTUKA U DIIEKTPOTEXHUKa (YpOBEHb OakajiaBpuara), YTBEP:KICHHOIO
npukazoM Munobpuayku Poccun ot 19 centsiops 2017 r. Ne 926, (nanee — DPI'OC
BO), a Takxke mnpodeccuonampHoro cragmapra 20.005 «PaboTtHuk 10
MPOCKTUPOBAHUIO MHTEUIEKTYaJIbHBIX CUCTEM YIPABICHUS B 3JIEKTPOIHEPIETUKE,
YTBEPAKIAECHHOIO MpUKa3oM MHUHHUCTEPCTBA TpyJa U cOolMaibHOM 3amuThl PO ot 11
aBrycta 2023 r. Ne 667H.

[IpodeccuonanpHas MepenoAroToBKa 3aMHTEPECOBAHHBIX JIMIL (Janee —
Cnymartenu), ocyuiecTBisiemMas B COOTBETCTBMM ¢ [Iporpammoii, wumeromei
OTpaCJIEBYI0 HAMPaBIEHHOCTh «DHEpPreTHYecKas WHPPACTPYKTypa», MPOBOJUTCS B



OI'AOY BO «Cubupckuii genepanbHblil YHUBEPCUTET» (Jlajjee — YHUBEPCUTET) B
COOTBETCTBHUHM C yUE€OHBIM IUIAHOM B OYHO-3a049HOM (hopMe 00yUueHusl.

Pa3nenbl, BKkiIroueHHble B yueOHBIA miuaH [IporpaMMebl, MCHONB3YHOTCS AJIs
nocjeaywmell  pa3paboTKU  KajeHJapHOTo  ydyeOHoro  rpaduka, y4deOHO-
TEMaTHYECKOIr0 IJIaHa, padoyux NporpaMM MOAYJIEH (IMCUUIUIMH), OLICHOYHBIX
U METOAMYECKUX MarepuaysoB. IlepeuncieHHble JOKYMEHTBI pa3padaTbiBalOTCA
VYHUBEpPCUTETOM  CAMOCTOSATENBHO, C  YYETOM  aKTyaJlbHbIX  IIOJIOXKEHUU
3aKOHO/AATeIbCTBA 00  oOpa3oBaHMM,  3aKOHOJATEIbCTBA B O0NacTu
UHPOPMAIIMOHHBIX TEXHOJOTMA W CMEXHBIX obOmacteit 3Hanuit OIOC BO
u npodeccuonanbHoro crangapra 20.005 «PaGoTHHK TIO MPOEKTUPOBAHUIO
MHTEIJICKTYalbHBIX CUCTEM YIPABICHUS B 3JICKTPOIHEPTETHKEY .

Opnoit w3 Hambosiee OBICTPOpPACTYIIMX OTpacied sBiseTcsa cdepa
MH()OPMAIIMOHHBIX TEXHOJOTUH, KaAK B MUPOBOM MaclTabe, TaKk U B POCCHUCKOM.
Paznuunble OoTpaciau, BKIIIOYAsh SHEPTETUKY, 0Opa3oBaHUE, MEAUIMHY U IPOYHE,
AKTUBHO TPUMEHSIOT HWH(POPMALMOHHBIE TEXHOJIOTUU, YTO CIOCOOCTBYET HX
KauyeCTBEHHOMY pa3BUTHIO. Takoe MoJIoKeHUE Belllel YBEIMYMBAET NOTPEOHOCTH B
ceuManucTax, pabortarommx B  chepe  HHTEIUIEKTyaJlbHOTO  YIPABJICHUS
anekTpo3Hepretukoi. CeromHss 3Ta 00JacTb AKTUBHO MCHOJIb3YET MAIIMHHOE
oOyueHue, BEO-TEXHOJOTMU M CHUCTEMHOE aJMUHUCTPUPOBAHUE, YTO JIENAeT €€
aunepoM B naHHOW cepe. Ilpoitnsg kypc oOyueHus, ciylmiaTenb MOJXYYUT HaBBIKU
aHallM3a ¥ ONTUMHU3AIHNH PabOThl YHEPTETHUECKOTO 000PYI0BaHMS, TIPOCKTUPOBAHNUS
¥ MOJECIHUPOBAHMS CHUCTEM YIIPABJICHUS, CO3/aHUS AJITOPUTMOB M HCIOJB30BaHUS
COBPEMEHHOTO MPOTPAMMHOT0 00ECIICYCHHUS IS MHTEIUIEKTYaIbHBIX CUCTEM.

1.2. Ileas mporpamMMmsl

Henbro AT TIIT siBnsieTcss popmupoBaHue y ciymareien, 00ydaronuxcs mno
CHEIUATBHOCTSIM M HaIlpaBJICHUSIM TOJATOTOBKM, He OTHeceHHBIM kK WT-cdepe,
COTJIACHO NPWIOXKEHHIO K Metoauke pacuera nokaszarenss «Koam4ecTBO MpHUHSTHIX
Ha 0Oy4YeHue 1Mo IporpaMmam BhICIHIET0 oOpa3zoBaHus B cepe MHPOPMAIMOHHBIX
TEXHOJIOTHI 3a cueT OIO/UKETHBIX AaCCUTHOBAHMM (enepanbHOro  OromKeTa
(HapacraromuM uToroM, HauumHas ¢ 2021 roma)», YTBEpPKICHHOW MPUKA30M
Munnudper Poccun ot 28 depans 2022 r. Ne 143, mudpoBbIXx KOMIETSHIINN B
o0NacTH aHallv3a MCXOJHBIX JIaHHBIX Juisi mpoektupoBanusi MCY oObekramu
AIEKTPOIHEPTEeTUKH, Pa3paboTka 3JIEKTPOHHOM, TEKCTOBOW M TpaduyecKol yacTei
ACKU3HOI0 U TeXHU4Yeckoro npoekToB UCY oObeKkTamMu 3JeKTPOIHEPTETUKH, AHAIN3
WUCXOJHBIX JaHHBIX Ui pa3paboTku padouedt mokymeHtanuun HCY oObexTamu
AIIEKTPOIHEPTETUKH, a Takke mpuodperenue no uroram npoxoxaeHus JIIT TIIT
HOBOM  kBanudukanuu «CroenuanucT 10  aBTOMATU3UPOBAHHBIM  CHUCTEMaMm
yIpaBJeHUs POU3BOICTBOMY.

[leneBas rpymma: CIymiaTeld, OTHOCAIIMECS K KaTeropuu OOYYalOIIUXCS TI0
CHEIUATBHOCTSM M HaNPaBJIEHUSM MOATOTOBKU, OTHECEHHBIM K U T-cdepe.



1.3. XapakTepucTuKa HOBOIl KBaJIU(UKAIMUA U CBS3aHHBIX ¢ Hell BHIOB
npodeccHOHANBLHOM 1eSITeJIbHOCTH, TPYAOBBIX (QYHKHUI uW(UIM) YpPOBHeM

KBAJIU(PUKAIUA

1.3.1. ObaacTh npo¢eccuOHATbHOMI AeATEeJIbHOCTH CIIyIaTers,
npoleanero o0ydeHue o nporpaMme npodecCUoHaNbHONW TEepPernoAroTOBKU, B
KOTOpOH MOKET OCYUIECTBJISTh npodeccuoHaIbHYI0 NS TENBHOCTD:

[IpoekTHpOBaHNE UHTEIUIEKTYAIbHBIX CUCTEM YIIPABJICHHUS B JJIEKTPOIHEPTETHKE.

BBITYCKHUKH ~ MOTYT  OCYIIECTBJIATH MPOQPECCHOHAIBHYIO  JIEITEIBHOCTh
B Apyrux obmactsax u(uin) chepax npodhecCHoHATbHOM NESTEIbHOCTH MPH YCIOBUU
COOTBETCTBHS YPOBHSI MX OOpa30BaHMS W MOJYyYEHHBIX KOMIIETEHIIUNA TpeOOBaHUSM
K KBy (pukamu paboTHHUKA.

1.3.2. O0bexkTbl NPO(EeCCHOHATILHON eSITeJILHOCTH: WHTEIUICKTYaTbHBIX
cucteM yrpaniienus (nanee - UCY) B a1eKTpOIHEPTETHKE.

Bunsr npodeccuonansHoil nearensHocTH: McciaenoBanue, MOACIUPOBAHUE U
npoektupoBanue UCY anekTpuueckux cereit, 00beKTOB reHepaluu U noTpeouTenen
ANEKTPUUYECKON SHEPTUn

1.3.3. YpoBensb kBanuukauuu. B coorBeTcTBUM € ITpUKa3oM MUHHUCTEpCTBA
TpyJaa U conuanbHoM 3amuThl Poccuiickont @enepanuu ot 20 urons 2022 r. Ne 424u
«O0 yrBepxkaenun [IpodeccuonanpHoro crannapra «PaboTHUK MO MPOEKTUPOBAHUIO
WHTEJJIEKTYaJIbHBIX CUCTEM YIIPABJICHUS B AJIEKTPOIHEPTETHKE)», JOMOJHUTEIIbHAS
npodeccuoHalibHas mporpamma npodeccuoHanibHOM nepenoarotToBku «lludposbie
TEXHOJIOTUU B D3JIEKTPOIHEPIEeTUKE» O0ECIEUMBACT JOCTH)KEHUE IIECTOTO YPOBHS
KBIH(PUKALIHU.

1.4. Komnerenuum (TpynoBbie (pyHKuMH) B COOTBETCTBHU
¢ Npo¢ecCHOHAIBbHBIM CTaHAApPTOM (popmupoBanue HOBBIX WU
COBEPIIEHCTBOBAHME MMEKOLIIUXCH)

[Iporpamma pa3paboTaHa B COOTBETCTBHHU C aKTyaJbHBIMU
KBAUTM(PUKANMOHHBIMU ~ TpeOOBaHUSIMHU,  NPOGECCHOHANBHBIMA  CTaHAapTaMU

cnenuanucToB. Buabl mpodeccroHanbHON NESITeNbHOCTH, TPYAOBBIE (DYHKIINH,
ykazaHHeie B mpodeccuonanbHoM  cra"papre  20.005  «PabotHuk 1o
MPOCKTUPOBAHUIO MHTEUICKTYabHBIX CUCTEM YIPABICHUS B AJIEKTPOIHEPTETHUKE),
npeCcTaBlIeHbI B Tabauiax 1-2.



Tabmuma 1

XapakTepucTUKA HOBOM KBAJTU(PUKALNH, CBA3AHHON ¢ BUAOM NPOPeCCHOHATBLHON AeATeIbHOCTH U TPYAOBbIMH
(GYHKIMAMHU B COOTBETCTBHH ¢ NpodeccnoHaabHbIM cTaHaapToM 20.005 «PaGoTHHK MO NPOEKTHPOBAHMIO
HHTEJUIEKTYAJIbHBIX CHCTEM YNPABJICHHUS B JIEKTPOIHEPreTUKE»

O0o00IeHHAs Bun
TpynoBblie neiicTBus TpynoBas pyHKIus TPyAOBas npogecCHOHATLHOU
bynxuus AeATeIbHOCTH
A/01.6 AHanu3 UCXOOHBIX TAHHBIX UL
CO6op, 06paboTka 1 aHaIU3 UCXOAHBIX JaHHBIX, BKIIIOUYAs
N npoektupoBanus UCY obobexTamu
cOop cBeneHuH 0 3apyOSIKHBIX U OTCUSCTBEHHBIX aHAJIOTaX
AJIEKTPOIHEPIreTUKHU
Coznanne rpaduyecKux JOKYMEHTOB, TEKCTOBBIX
JOKYMEHTOB, BKJIIOUasi He0OXOIMMbIE pacueThl, Ha A Pazpabotka
OCHOBAaHHMH UCXOJHBIX JAHHBIX, IPOCKTHON JOKYMEHTAUU . npoekta UCY B
- 1P M A/03.6 Pa3zpaboTka 3JIeKTPOHHOM, p
B COOTBETCTBUU C TPEOOBAHUSAMU K €€ CTPYKTYpE U . . 2 3JEKTPOIHEPIETUK
TEKCTOBOM U rpaduyuecKoil yactei UccnenoBanue,
COJIEP’KAHUIO, B TOM YHCJIE C HCIIOJIb30BAHUEM e
. ACKU3HOI0 U TEXHUYECKOTO MPOEKTOB MOJETUPOBAHHUE U
MH(OPMAIIMOHHON MOJIENH
HCY 00beKkTaMu JIeKTPOIHEPTETUKH MPOEKTUPOBAHKE

Pa3paboTka BUpTyaabHOU KOIUU O0BEKTA
IIPOEKTUPOBAHMSI, TOAJIEPKUBAEMOM U UCIIOJIB3YEMOM Ha
BCEX 3Tarax KU3HEHHOTO 1IMKJIa 00bEKTa

OneHka UCXOAHBIX JaHHBIX HA MOJHOTY MPEACTABIEHHOM
uH(popmManun

O(bOpMJ'ICHI/IC 3aMEeUaHui 110 MpeaoCTaBJICHHBIM
HUCXOJHBIM JAaHHBIM B COOTBETCTBHUH C OTPACIICBBIMHA
CTaHJapTaMu

B/01.6 AHanu3 UCXOQHBIX TaHHBIX IS
pa3paboTku padoueil JOKyMEHTAINH
HCY o0bekTaMu 3JIeKTPOIHEPTETUKH

B Pa3paboTka
3JIEKTPOHHOM,
TEKCTOBOU U
rpaduyeckoit
4acTeN 3CKU3HOTO
1 TEXHUYECKOTO
npoektoB UCY
o0BeKTaMu
INEKTPOIHEPTETUK
u

NCY snexTpuueckux
cereil, 00BEKTOB
TeHepaluyu u
notpeduTeneit
BIIEKTPUYECKON
SHEepruu




Ta0Omuma 2

XapakTepucTUKA HOBOM M pa3BuBaeMou uupposoi komnerenuuu B UT-chepe, cBsa3anHol ¢ ypoBHEeM (POPMUPOBAHUS
W Pa3BUTHS B pe3yJibTaTe 0CBOeHHs nporpammbl «[{upoBbie TEXHOJTOTHU B YJIEKTPOIHEPTeTHKE))

Haumenosanu | Haumenosanue MUHHUMAJIbHBIN BA30BbIil YPOBEHD MMPOIBUHYTHI YPOBEHB DKCIEPTHBIN
e cepbl npogeccHOHATBHOI HCXO/IHbI YPOBEHbD PA3BUTHS KOMIIETEHIIUIA | PASBUTHUSI KOMIIETEHLIMI | YPOBEHb PA3BATHUSI
KOMIIeTeHIHH PA3BUTHUS KOMIETEHIUI KOMITETEHITAI
Crnoco0HOCTL He NPosiBJIsieTCs/ Cnoco0HOCTb NIPOSABJIsAETCS MO Cnoco0HocTh IPOSABIIsAETCS, HO CnocobHocTh
MPOSIBJISIETCS B CTENEeHH, BHEIIHUM KOHTPOJIeM / IPH o0yJalonMiicst FNMU30INIECKH MPOSIBJISIETCS] CHCTEMHO,
He0CTATOYHOI 17151 OTHEeCeHH sl BHellIHeli NocTaHOBKe 3a1a4n/ npuderaer K 3KCHePTHOI HA IKCNIEPTHOM YpOBHe /
K 1 ypoBHIO chopMHPOBAHHOCTH | OOydaloLIuiics MOJIb3yeTcs KOHCYJIbTALMM/ CAMOCTOSITEJIbHO | ofyuarommiics
KOMIIeTeHIUHU rOTOBBIMH, PEKOMEH/I0BAHHBIMHU | MOAOHPAaeT U MOJIb3yeTcsl MoaupuIupyeT
NPOAYKTaAMH rOTOBBIMH MPOAYKTaAMHU CIOCOOHOCTD MOJ
onpeaeieHHbIe 3a1a4u /
€03JaeT HOBBIii IPOAYKT,
o0y4aeT Apyrux
Cpencrsa [IpumeHsieT sI3bIK1 [IpumeHsieT s3bIKu
HpOrpaMMHON MpPOrPaMMHPOBAHUS JUTS NpOrpaMMHpPOBaHUS (B T.4.
pa3paboTKH peLeHus CKPUIITHI) JJIsI PEIICHHUS
npodecCHOHANBHBIX 33134 npodecCHOHANBHBIX 33134 MO/
KOHTPOJIEM
IIpuknanusie IIpumensier [Ton koHTpOJIEM B cOCTaBe
TIpOTrpaMMHEIE CIIEIMATN3HPOBAHHbIC KOMaH/IbI IPUMEHSIET 0a30BbIH
KOMIUIEKCHI CHCTEMBI YIIPABICHHS (YHKIMOHAT CHEHATN3HPOBAHHBIX
CHCTEMBI UHQPACTPYKTYpOH 1 CHCTEM B 3a/1a9ax YIPaBICHHS
MpoIecCaMy MPEIIPHATHS UHQPACTPYKTYpoil U mponeccaMu
HpeIpHUSTHS
CucreMsl Hcnons3yer [ToHHMaET MpOCThIE YEPTEKH,
NPOCKTUPOBAHU CrieuaJIbHYO CaMOCTOSTECIBHO YHUTACT
1. CAD/CAM TEXHUYECKYIO TEXHUUYECKYIO JOKYMEHTALIMIO,
CHUCTCMBI JOKYMEHTalUIO IIpU cneumbnkaumo U T.AO.

peIICHNUH 3a1a4
HPOEKTHPOBAHMUS B
COOTBETCTBHH C
HOPMAaTHBHO 0a30i




1.4. IlnanupyemMble pe3yabTaThl 00y4eHHUA

Cnymarenu B pe3yjbTaTeé OCBOCHHUS IPOrpaMMbl  MPOQPECCHOHATbHON
nepenoaAroToBku «L{uppoBbie TEXHOIOTUU B 3JIEKTPOIHEPTETUKE» CMOTYT:

POl. Omnpenenare HeoOXOOUMBIH 00bEM  HCXOAHBIX  JAHHBIX  JJIA
IIPOCKTUPOBAHHUS

PO2. AmnanusupoBaTh u3BecTHble ciydau mnpumeHeHuss MCY obObekTamu
3JIEKTPOIHEPTETUKHU I aHATIOTMYHBIX O0OBEKTOB

PO3. BeiOuparb anroputMbl ¥ CHOCOOBI  pabOTBI B CHUCTEMax
aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS M MIPOrPAMMHOM OOECIEUEHHUH JIs
BBITMIOJHEHUSI TpaUuecKuX M TEKCTOBBIX pasjaenoB npoekta UCY

PO4. Omnpenensate npenBapUTEIbHBIE PEIICHUS 0 BbHIOPAHHOMY BapUAHTY
NCY u oTaenbHbBIM BUIaM 00€ecTieueHn i

POS5. OnuceiBath 00BEKTHI MPOCKTUPOBAHMS B paMKaX €IMHOIO 3JIEKTPOHHOTO
IIPOEKTa

PO6. Amnanu3upoBaThb HCXOJHbIE JIaHHBIE HAa COOTBETCTBHE KPUTEPUSIM
IIOJIHOTBI U HENTPOTUBOPEYUBOCTH

1.5. Kateropus ciaymareiei

JIuna, nomyyaroimiue BbIciiee oOpa3oBaHUE MO OYHOM (0YHO-3a04HOM) (opMme,
JINIa, OCBOMBIIKE OCHOBHYIO MPO(ECCHOHAIBHYIO 00pa30BaTENbHYIO MPOrpamMmy
(manee — OIIOII BO) O6akanaBpuata, B 00OBEME€ HE MEHEE IEPBOr0 Kypca
(6axanaBpsl 2-To kypca), OITOIT BO cnenuanurera — HE MEHEE MEPBOTO U BTOPOTO
KypcoB (CHemmamucTsl 3-ro Kypca), a TaKKe MarucTpaTyphl, oOydaromuecs o
OIIOIT BO, otnecennsiM k UT-cepe.

1.6. TpeOoBaHUA K YPOBHIO MOATOTOBKHU MOCTYNAKONIECI0 HA 00y4YeHHUe

B cootrBercTBMM ¢ TpeOoBaHHMSAMH K  O0Opa3oBaHUIO U O0Y4YEHHIO,
NPEAbIBISIEMbIMA K 6 YPOBHIO KBajguduKauu MNpodheCcCHOHAIBHOTO CTaHJapTa
20.005 «PaboTHHK MO MPOEKTUPOBAHUIO MHTEIUIEKTYaIbHBIX CUCTEM YIMPABIICHUS B
AIIEKTPOIHEPTETUKEY, HEOOXOAMMO UMETh BhICIIee 00pa30BaHME UM OCBAUBATH €TI0
B MOMEHT OOYYEHHS Ha IaHHOW TIPOrpaMMme.

1.7. lIpoaoIKUTEIBLHOCTh 00y4eHH sl
256 yacoB, u3 HUX 128 KOHTAKTHBIX, B T.4. 16 4acOB CTaXXHPOBKA.

1.8. ®opma o0yueHus

OuynHo-3a04yHass  (0OydyeHHe 1O TporpaMMe  peajn30BaHO B Gopmare
CMEILIaHHOTO oOy4deHus, C IPUMEHEHUEM AIEKTPOHHOTO oOy4eHus
Y TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA).

1.9. TpeboBanust K MaTePUAIBLHO-TEXHUYECKOMY o0ecne4eHm1o,
HEoOXOMMOMY LISl  peajiu3allu¥  JAONOJHUTENbHOH mpodecCHOHATBLHOM
NporpaMmbl NMPoPhecCHOHAIBHON MePenoAroToBKu (Tpe0OBAHUNA K ayJAMTOPHUH,
KOMIIBIOTEPHOMY KJIACCY, IPOrPAMMHOMY 00€CIIe4eHHIO0)



OOyuenune mnpou3BOAUTCS Ha IUIaTGopme 3BIEKTPOHHOTO oO0yueHuss COY
«e-Kypeo»  (https://e.sfu-kras.ru/).  Hcmomb3yrorcs ~ cepBUCHI  BEOHMHAPOB
Y BUICOKOH(EPCHIIHIA.

[Tpu mpoBeneHNH JEKITHH, TPAKTUIECKUX 3aHATUN, CAMOCTOSITETLHOU PabOTHI
CITyIIaTeNeH M CTAXUPOBKH UCTIOIB3YETCs CIEMyIOIIee 000pyI0BaHUE: KOMITBIOTED
C HayIIHUKaMH  WIA  ayJUOKOJIOHKaMH, MHKPOQOHOM U  BeO-Kamepoil,
BBICOKOCKOPOCTHOE ToAKItoueHue K IHTepHeT (He MeHee 5 MouT/c).

[TporpamMmMuoe obecrieueHre (0OHOBIIEHHOE 10 TociemHeld Bepcun): Google
Chrome, MS Office, SimInTech, electronic workbench, TekCTOBBIN pemgakTop.

1.10. Ocob0ennocTH (MpUHIHAIIBI) NMOCTPOEHMSI JOMOJTHUTEIbLHOM
npo¢eccuoHAIBLHON NPOrpaMMbl NPO(PEeCCHOHAIBHON MEePEenoArOTOBKHU

OcoOeHHoCcTH  MOCTpOeHMsI mporpammel  nepenoarotoBku  «Ludpossie
TEXHOJIOTHH B SJICKTPOIHEPTETHKE:

— B OCHOBY NPOEKTHPOBAHUSA MPOTPAMMBI TOJOKEH KOMIIETEHTHOCTHBIH
MOJIXO/T;

— BBIMOJHEHWE  Y4eOHBIX  3aJaHuil, TPeOyIOIMMX  MPAKTUYECKOTO
OPUMEHEHUs 3HAaHUW U YMEHUH, TMOJIYYEHHBIX B XOJA€ HW3YYCHHUS
JIOTHYECKH CBSI3aHHBIX IUCUUIUINH;

—  BBINOJHEHHE UTOTOBBIX aTTECTALMOHHBIX PadOT M0 peaabHOMY 33/1aHHUIO;

— HCHOJBb30BaHUE MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH,
BTOM UHCJE€ COBPEMEHHBIX CHCTEM TEXHOJOTHYECKOW TMOIAEPKKU
npoiecca oOydeHHs, oOeclneunBaroIMX KOMMOPTHBIE YCIOBUS IS
oOy4Jaronuxcs, MpenoiaBaTeiei;

— TIPUMEHEHHUE JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB (IUCTAaHIIMOHHOE,
AJIEKTPOHHOE, KOMOMHHPOBAHHOE OOYUEHHE U TIP.).

B mommepxky — JONONHUTENbHOW  NpOo(ecCHOHAIbHOM  MpPOTpaMMBbl

npoeCCHOHATLHON TEePEToArOTOBKU pa3padoTaH IeKTpoHHBIA Kypc: http://e.sfu-
kras.ru/course/ .

1.11. Oco0eHHOCTH OPraHU3aAIUHN CTAKUPOBKH

CraxxupoBKa ciymiatenaeit JOMOTHUTEIbHON MPOPECCUOHAIIBHON MPOTrpaMMBI
nepenoArotoBku  «l{udpoBbie TEXHOIOTMM B JJIEKTPOIHEPTETUKE)»  SBIISACTCS
00s13aTEIPHON COCTABHOM YacThIO 0Opa30BaTENIbHOW MPOTPaMMbl U MPEACTABIISICT
co0oil B Y4eOHOW JCATENHHOCTH, HEMOCPEACTBEHHO OPUCHTUPOBAHHBIN Ha
npo(ecCUOHANbHO-TIPAKTUYECKYI0 ~ MOJATOTOBKY  CIylIaTesei. CraxxupoBka
OCYILIECTBIISIETCS B IENAX (POpMHUPOBaHUS M 3aKpeIUieHHs MpodeccCuoHaIbHbIX
YMEHUM Y HABBIKOB, IMOJYUYEHHBIX B PE3YyJIbTaTe TEOPETUUECKOMN MOATOTOBKH.

Cpoku mpoOBEICHUSI CTaXXUPOBKM YCTAHABIUBAIOTCA TpadukoM ydeOHOTro
mporiecca B 00bemMe 16 4acoB B KOHIIE IIporiecca OOyYE€HHS B COOTBETCTBUH
C YTBEP)KJICHHBIM B YCTAHOBJICHHOM MOPSIKE Y4COHO-TEMATHUUECKUM TIJIAHOM.

B pamkax o4HO-3204HOW (OpMBI OOyYeHHMs] HAa OCHOBE JMUCTAHIIMOHHBIX
TEXHOJIOTUI CTAXXUPOBKA OCYIIECTBIsIETCS B hopme online ctaxkupoBku (B hopmare


https://e.sfu-kras.ru/
http://e.sfu-kras.ru/course/view.php?id=29988
http://e.sfu-kras.ru/course/view.php?id=29988

pa3pabOTKM TPOEKTa TO pa3padOTKE WHTEIUICKTYalbHON/IIM(DPOBO CUCTEMBI B
IIEKTPOIHEPTETUKE).

1.12. lokymenT 00  o0pa3oBaHMM: JWIUIOM O  [EPEHOArOTOBKE
YCTaHOBJICHHOT'O 00pas3ua.



YUYEBHbIU IIJIAH
AOMOJIHUTEJIbHOU MPO(eCcCHOHATILHON MPOrpaMMbl NPO(PeCcCHOHAIBHON MePenoAroTOBKU
«IudpoBbie TEXHOJIOTUU B AJIEKTPOIHEPTETUKE»

dopma 00ydeHHS — OUHO-3a09HAs.
Cpox 00yueHust — 256 yacos.

KonTakTHBIE Yachl
O06mas Bcero
Ne Jlabopa- | IIpakTuyeckue ®opMbl
HanmenoBanue nucuuIuivH TPYIOEM- |KOHTAaKTH., CPC, u
/11 JIekiuu | TOpPHBIC | M CEMUHAPCKUE KOHTPOJIS
KOCTb, 4 q
paboThl 3aHSTHS
ABTOMATH3UPOBAHHBIC CUCTEMBI
1. | ynpaBnenus B uudpoBoit 54 27 7 20 27 3aver
AJIEKTPOIHEPTCTUKE
5 WuTennekTyanbHbIi y4eT U U3MEPEHHUS B 54 27 7 20 97 Jauer
AJIEKTPOIHEPTCTUKE
3. | HudpoBsie moacTaHIIUN 54 27 7 20 27 3ayer
WHuTennexTyanbHble CHCTEMBI B
4 | 5IEKTPOIHEPTETUKE: KOHIICTITYaTbHbIE 54 27 7 20 27 3auer
OCHOBBI
5. | CraxupoBka 16 12 - 12 4 3auer
3ammra UTOroBOM
6. | UroroBas arrecramus 24 8 - 8 16 aTTECTAI[MOHHOU
paloThI (IpOEKTa)
HTtoro 256 128 28 100 128




YUYEBHO-TEMATHYECKUM IIVIAH
AOMOJIHUTEJIbHOU MPO(eCcCHOHATILHON MPOrpaMMbl NPO(PeCcCHOHAIBHON MePenoAroTOBKU
«IudpoBbie TEXHOJIOTUU B AJIEKTPOIHEPTETUKEN»

Kareropus ciymareneit: auia, UMEIOIIUE WIN TTOTyYarollye BhIciiee oOpa3oBaHue.
Cpox o0yuenusi: 256 4acos.

dopma 00ydeHHUS: OUHO-3a0YHASI.
PexuM 3aHgTHIl: 6 4aCOB B HENIEIIO.

KoHTakTHBIC Yackl

Ne Obwas Beero Jlabopa- [Ipakr. u CPC, Pesynbratet
HanmeHnoBanue AUCIUTUINH TPyAOeM- | KOHTaKTH.,
/o Jlexuuu | TOpHBIE | CEMHHApCKHUE | U oOyueHus
KOCTb, 4 q
paboTHI 3aHATHS

1 ABTOMZITEBI/IPOBZ\HHLI&) CHCTeMBbI YIIpaBJeHUs B 54 97 7 20 27 | PO1- PO3, POG
1 GPOBOIi YJIEKTPOIHEPTEeTHKE

11 [TpuHIUTIBI TOCTPOCHUS ABTOMATU3HPOBAHHBIX CHCTEM 26 13 3 10 13 | PO1-PO3, POB
yIIpaBJICHUS

99 ABTOMaTH3MPOBAHHBIE CUCTEMBI YIIPABJICHUS B 28 14 4 10 14 | PO1-PO3, POB
3JIEKTPOIHEPTETHKE

5 NuTe/ieKTya bHbIi YUeT U U3MepeHus B 54 o7 7 20 97 PO1-PO4
3J1eKTPOIHEPreTHKe

21 I/IHTeimeKTyaﬂmee CHCTEMBI y4eTa dIIEKTPOIHEPTUH H 17 8 5 6 9 PO1-PO4
OHJIAH MOHUTOPHMHIA COCTOSIHHSI SHEProOOBEKTOB
KommyHuKaius paboThl ¢ KIMEHTaMH B paMKax

2.2 | BHEIPCHUS MHTEIUIEKTYaJbHBIX CUCTEM y4eTa 17 8 2 6 9 PO1-PO4
AJIEKTPOIHEPTHU

23 OYHKIIMOHUPOBAHHE UHTEIUIEKTYaTbHON CHCTEMBI 20 11 3 8 9 PO1-PO4
y4eTa JIeKTPOIHEPTUn

3 IudpoBsbie noacTanumuu 54 27 7 20 27 PO1-PO5

31 OcHOBHBIE HarpaBlieHUs LIU(YPOBU3ALINH B 14 7 9 5 7 PO1-PO5
AIIEKTPOIHEPTETHKE

3.2 | IIpuHumns! NOCTpoeHUs: IM(PPOBOH MOACTAHIIUU 40 20 5 15 20 PO1-PO5

4 HNHTesieKTyabHble CHCTEMBI B 54 o7 11 16 97 PO3
3J1eKTPOIHEPreTHKe: KOHUENTYAJIbHbIe OCHOBBI

4.1 | Tlonarue 00 MHTEILIEKTYaIBHOUN crucTeme. Mozenu 12 6 2 4 6 PO3
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KouTakTHEIE Yackl

Ne Obmas Beero JlaGopa- Ipakr.u | CPC, Pesynbrarst
HanmeHoBaHMe AUCIUTUINH TPyZOeM- | KOHTaKTH.,
n/m Jlexuuu | TOpHBIC | CEMHHApCKHE | U oOyudeHus
KOCTb, U q
paboThI 3aHSITHS
MIPEJICTABIICHUS 3HAHUIA.
4.2 | Metoast WM. DkcnieptHbie cucteMbl. HelipoHHbie ceTn. 12 6 2 4 6 PO3
43 Beenenue B 06T.>CKTHO-OpI/IeHTI/IpOBaHHI>II/I MOJIXO0JT Ha 14 8 3 4 11 PO3
ocHoOBe JavaScript.
Beeaenue 8 UML. Onucanue sHeprocucTeM ¢
4.4 | momomisro UML. Ucnonb3zoBanue XML B MOK 61970- 16 7 4 4 4 PO3
301. Smart Grid.
5 CraxxupoBka 16 12 - 12 4 PO1-PO6
6 HToroBas arrecranus 24 8 - 8 16 PO1-PO6
Bcero 256 128 32 96 128
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Kanenaapublii yueOHbIid rpaguk
AONMOJIHUTEJIbHOU MPO0(eCcCHOHATIBLHON NPOrpaMMbl NPO(PeCcCHOHAIBHON MePenoAroTOBKU
«Pa3paboTka nmporpaMMHOro obecrieueHus Ha si3pike Pythony

HaumenoBanue
MoayJieii (KypcoB)
O0bem yueOHOI
HArpy3KH, 4.

. HIOHb
CeHTAOpPb OKTSAOpL HOAA0pBb Jaexadpb SIHBaphb (despain MapTt anpeJb Mai
Ao is|wloi~olo SIS 3 IS 9SSRIV QI QLN S5 |8|3|3|3|3|65(8|8|9|F|9(9(F

BxonaHoi accecMeHT

ABTOMAaTHU3UPOBAHHBIC
CHUCTEMBI YIIPaBJICHHS B
nuQpoBoit
JIEKTPOIHEPTETHKE

NHuTennexTyanbHbIi
y4eT ¥ U3MEPEHNS B
EKTPOIHEPTETUKE

Ludpossie
MOJICTAHIMU

WnTennexryanbHble
CHCTEMBI B
JNEKTPOIHEPTETHKE:
KOHIIETITYaJIbHbIE
OCHOBBI

CraxupoBKa

Uroroserii
aCCeCMEHT

Hrorosas
aTTecTalus
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1. OHEHKA KAYECTBA OCBOEHUA ITPOI'PAMMBbI

2.1. ®opMbl aTTECTAlUM, OIEHOYHBbIE MATepHaJibl, MeTOAUYECKHUE
MaTepuaJibl

[Iporpamma npenycMaTpuBaeT NPOBEICHUE TEKYIEH U UTOTOBOM aTTecTalluu.
Tekymias arTecTanusi cCiymiaTesed MNPOBOAMTCS IO JUCHUIUIMHAM Ha OCHOBE
BBIIIOJIHEHUS 3a/JaHUI B 3JIEKTPOHHOM OO0YyYarollleM Kypce, a TaKXe C YYETOM
PE3YNBTATOB MMPOMEKYTOYHOTO ACCECMEHTA.

Meroanueckie Matepuaabl, HEOOXOAWMBIC JJIS BBIOJHCHHUS TEKYIIUX
3aJlaHUM, TPEACTaBIECHbBl B  COOTBETCTBYIOIIUX  BJEMEHTaX  3JIEKTPOHHOTO
00y4aroIero Kypca 1 BKJIIOYAIOT ONMHMCAHUE 3aJaHUsI, METOJUYECKIE PEKOMEHIalluU
0 €T0 BBIMOJHEHUIO, KPUTEPUH OLICHUBAHUSI.

2.2. TpeOoBaHUA U colep:KAHUE UTOTOBOM aTTeCTAIMU

K uroroBoil arrectanuu IOMYCKAarOTCsS CIyIIATENH, BBIIOJHUBIINE y4E€OHBIN
IUIaH IIPOrPAMMBI, CaMOCTOSITENBHBIE 33JaHUS B KaXJIOW JHUCHMIUIMHE M YCIEIIHO
IpOLIEAIINE IPOLEAYPY HTOrOBOro accecmeHra. MroroBas arrecrauus 110
nporpaMMe BKJIFOYAET 3alIMTy UTOroBOM arrectaumoHHoi pabotel (MAP) B dopme
MIPOEKTa, KOTOpask MOXKET MPOXOJUTh B CUHXPOHHOM WJIM aCHHXPOHHOM (opmare.
OcHOBHasi 1I€JIb WTOTOBOM AaTTECTAlMOHHOM pabOThl — BBIIOJHUTH pPadoTYy,
JEMOHCTPUPYIOILIYIO YPOBEHB OATOTOBJIEHHOCTH K CaMOCTOSITEIIbHOU
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

NAP BbINONHSETCA MHAMBUAYAJIBHO WM B Ipynnax no 2-4 yejaoseka. 3anmra
NAP BxiIrouaer mpe3eHTAIMI0 pabOThl, BOMPOCH MO Pa3JIMYHBIM pazjesiam
nporpammel.  3amurta HMAP naer BO3MOMXKHOCTH IPOJEMOHCTPUPOBATH YPOBEHb
IpUOOPETEHHBIX CIyIIaTeNeM MPo(hecCHOHATBHBIX KOMIETEHIIUHN.

Crnymiatens MpeoCTaBIIsIeT pe3yabTaT BBITIOJHEHHON paboThl B popmarte PDF,
opopMIIEHHOM ¥  OTBeYaroliell TpeOOBaHHMSIM K  COJEPKAHUIO  HMTOTOBOU
aTTecTalMOHHOM paboThl. CHUCOK HCHOJB30BaHHBIX MCTOYHHUKOB JIUTEPATYpPbl
npuBoguTcs B KoHUe WMAP. JlokyMeHT mnpuKperniasiercs B OpraHU3allMOHHBIN
AJIEKTPOHHBIN KypC MporpaMmbl npodeccuoHanbHON nepenoarotoBku «l{udpossie
TEXHOJIOTUH B AJIEKTpOIHEpreTuKe». OO0beM Mpe3eHTaluu ClIelyeT BBIOMpaTh UCXOAs
U3 JUIMTEJIbHOCTH BBICTYIUIEHUS (0OBIYHO — HEe OoJiee 5—7 MuHYT). B BbICTyIUIeHHH
JOJDKHBI OBITh YETKO 0003HAa4YeHbl O00JACTh M aKTYaJIbHOCTh PalOThI, MOCTAHOBKA
3aJlayd, TMPUBEACHbI pPE3yJbTaThl, TMOJYy4YEHHble cliymareneM. TpeOoBaHus
U COAECP/KAHUE WTOTOBOM ATTECTAMU M3JI0KEHBI B METOAWYECKUX YKa3aHUs
K BeinosiHeHnI0 AP u pazmeniarorcest Ha miiatgopme JIEKTPOHHBIX KypcoB CDY.

Kpurtepuu onieHuBaHusI HTOTOBOI ATTECTAIIMOHHOI Pa0OTHI
OueHka «OTJIMYHO» CTaBUTCS, €CJIM CHAyllarellb Opu BblnodHeHun WAP
OCYIIECTBUII pa3paboTKy MPOEKTa u/unm 4acTu MPOEKTa
WHTEJUICKTYalIbHON/TIM(DPOBO  CUCTEMBI B DJIEKTPOIHEPTETUKE HA IKCIEPTHOM
ypoBHe. KoHTpompoBai Bech MUK pa3paOOTKU B MMPOCKTE.



OneHka «XOpoIlO» CTaBUTCS, €CIW Ciayllarelb Mpu BbimosHeHuu AP
CaMOCTOATENBLHO pa3padoTasl OTAEIbHBIE MOJTYJIH.

OrneHka «yJIOBJIETBOPUTEIBHO» CTABUTCS, €CIM CIYyIIATENb MPHU BBITOJIHEHUH
AP  noxm  xoHTpojieM  mpemnojaBaTesdst — pa3paboTal  4YacTb  IPOEKTa
MHTEJUIEKTYaIbHON/ I (DPOBOI CHCTEMBI B 3JIEKTPOIHEPIETHUKE.

3amura UTOrOBOM aTTeCTAllMOHHON paOOTHhI ABJISETCS 005S3aTEIILHOM.

TpebdoBanus K yCTHOMY J0KJIA1y B pe:KMMe CHHXPOHHO# 3a1IHUThI
[TpuBetcTBHE, OOpalieHne K YWieHaM KOMUCCHU U TIPE/ICTaBICHHUE.
TeMa UTOroBOM aTTECTAIMOHHOW PaOOTHI.

AKTYanbHOCTb, LI€JIb U 3a/1a4u PabOTHI.
AHanu3 pe3yiabTaToB paboThI.
. 3aKIIIOUYCHHUE.

[TpoaoMmKUTENBHOCTD BBICTYIUIEHUSI — /—8 MUHYT.

[lo pesynapraram 3ammtel WAP arrecTalioHHas KOMHUCCUS TNPUHUMAET
pelieHre 0  NOPEJOCTaBICHUU  CIyHIATENsIM IO  pe3yjibTaTaM  OCBOCHMS
JIOTIOTHUTEIBHON npo¢ecCUOHATIBHON IPOrpaMMBI pohecCUOHATIBHON
NEPETOArOTOBKY IpaBa 3aHUMAaThCsl MPO(ECCUOHAIBHON NEATENbHOCTBIO B cdepe
pa3paboTKu MPOrpaMMHOTO 00eCnedyeHUs U BblJaue TUIUIOMa O MpoQecCHOHANIbHON
HEPETIOATOTOBKE.

g E
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I11. OCHOBHOE COJAEP XAHUME ITPOI'PAMMBbI

3.1. [1nan y4eOHOM nesITeJIbHOCTH

PesynbTarsl 00y4eHus

VYueOubie neicTBus/

(hOpMBI TEKYIIEr0 KOHTPOJIS

Hcnonb3yembie pecypchl/
HUHCTPYMEHTBI/TEXHOJIOTHH

PO1. Onpenensats HEOOXOTUMBIH
00bEeM UCXOJTHBIX JIAHHBIX JIJIS
MMPOSKTUPOBAHUS

Jlexuuu. Beinonnenue
3agaHus, Pa3zpaboTka
CTpyKTypHOU cxeMbl ACY
00BeKTa SHEPTeTHUECKOMH

HHPPACTPYKTYPHI

Matepuabl 31IeKTPOHHOTO
Kypca B CUCTEME AJIEKTPOHHOIO
o0yuenuss COY «e-Kypcoiy.
Buneoxondepeniuu

PO2. Ananu3upoBaTh U3BECTHBIC
ciryqan npumenernst UCY
00BEKTaMH JCKTPOIHCPTETUKY JIIS
AQHAJOTUYHBIX OOHEKTOB

Jlexknnu. Beimonnenue
3aJlaHusl, BKIIFOYAIOLIETrO
3Tanbl co31anus Pazpaborka
CTpYKTypHOU cxembl ACY
00BEKTa IHEPreTUIECKOM

WH(PACTPYKTYPHI

Marepuassl 3J€KTPOHHOTO
Kypca B CUCTEME JIEKTPOHHOTO
oO0yuenust COVY «e-Kypcbi».
Buneokondepenunu

PO3. BeibupaTh anroput™Msl 1
CrocoObI paboTHI B CCTEMaX
ABTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS U IPOTPAMMHOM
o0ecredeHu IS BBITOTHEHUS
rpadMUecKuX 1 TEKCTOBBIX Pa3/IeioB
npoekra UCY

Jlexuuu. Beimmonnnenue
3aJJaHKs, BKIIFOYAIOIIETO
PaspaGotky cpencts
yTnpaBiieHHs 00bEKTaMU
SHEPreTUYECKON

HHPPACTPYKTYPHI

Marepuainsl 3J1€KTPOHHOTO
Kypca B CUCTEME JIEKTPOHHOTO
oO0yuenust COVY «e-Kypcbi».
Buneokondepenunu

POA4. Onpenensate npeBapuTENbHbIE
pEIICHHUs 110 BEIOPAaHHOMY BapHaHTy
HUCY u oTaenbHBIM BUAAM
obecneyeHnit

Jlexknun. Beimonnenue
3aJIaHKs, BKIIIOYAFOIIETO
HCIIOIb30BAHNE THIIOBBIX
pelIeHni U mabiIoHOB
npoexktupoBanus CVY.
TecThl

Marepuainsl 3JIeKTPOHHOTO
Kypca B CHUCTEME AJIEKTPOHHOTO
oOyuenust COVY «e-Kypcbi».
Buneoxkondepenumu

POS5. OnuceiBate 00BEKTHI
MMPOEKTUPOBAHUS B PAMKAX €IMHOTO
3JIEKTPOHHOTO MPOEKTA

Jlexniun. Beimonnenne
3aJIaHUs, BKIIOYAIOIIETO
CO3/IaHUE BAPUAHTOB C
HCIIOJIb30BAHUEM €OUHOTO
npoekTa. TecTol

Marepuansl 2IEKTPOHHOIO
Kypca B CUCTEME DIIEKTPOHHOIO
o0yuenust COY «e-Kypco».
Buneokondepenumu

PO6. Ananm3upoBaTh HCXOIHBIC
JIaHHBIC HA COOTBETCTBHUE KPUTEPHUSIM
MOJIHOTBI U HETTPOTHBOPEYUBOCTH

Jlexknuu. BeinoitHeHue
3aJIaHUS, BKIIOYAFOIIETO
PazpaboTky cpencts
yrpaBiieHus 00bEKTaMU
SHEPTreTUUECKON

WH(PACTPYKTYPHI

Marepuasl 3J€KTPOHHOTO
Kypca B CUCTEME 3JIEKTPOHHOTO
o0yuenust COVY «e-Kypcobi».
Buneoxondepenuuu

3.2. Buasl 4 cogep:xkaHue CaMOCTOATEIbHON PadoThI

CamoctosarenbHass pabora caymarens (CPC) mnpennonaraer yriayOneHue

H 3aKPCINICHUC TCOPCTHYCCKHUX
JACATCIBHOCTH.

CaMOCTOATEILHOM
BOIIPOCOB  MPOTPAMMBI,

3HAHUU.

CaMOCTOSITEIILHOE
BBIIIOJIHCHUE WHJMBUYAJbHBIX 3aJaHUl,

CPC BKiIOYaeT CHEOYIONIUME BUJbI

yrayOJieHHOE  M3y4YeHUe

MOATOTOBKA

K TECTUPOBAHUIO M NPHOOPETEHHE OMbITa PadOThl B paMKax 3JEKTPOHHOrO Kypca.
Boimonnenne CPC mnpennosiaraeTcss B AUCTAaHIIMOHHOM PEXHME B paMKax

AIIEKTPOHHOTO Kypca.

16




PABOYAS ITPOI'PAMMA
AMCIHHUIUIAHBI (MOIYJIs1)
«ABTOMaTU3UPOBAHHBIC CUCTEMBI YIIPABJICHUS B IU(POBOI JIEKTPOIHEPTETUKEN»

1. AuHoTanMsA

B pamkax gucuurminmHbl «ABTOMAaTU3UPOBAHHBIE CHUCTEMBI YIPABJICHUS B
HU(POBOM  ANEKTPOIHEPTETUKE» CIAYHIATEIN OCBOST MPUHIUIIBI OpraHU3aAINU
aBTOMATU3UPOBAHHBIX CHCTEM YIIPABIICHUS 3JIEKTPOTEXHUYECKUM OOOPYIOBAaHUEM
ANEKTPOCTAHUMKA, TOJy4aT 3HAaHUSA MW YMEHHMs, [O3BOJSIOIIME IMPUMEHATH
CHEIUAIN3UPOBAHHBIE  CHCTEMbl aBTOMAaTUYECKOI'O  YIPaBJICHUS  pPEaJbHBIMU
TEXHOJIOTMYECKUMH MPOLECCAMU B 3IEKTPOIHEPIETHKE.

Hean aucuuniaudbl (pe3yJbTaTbl 00y4eHHs )

[lo okoHuyaHuum oOOy4YeHHs Ha JAHHOW JHWCLUMIUIMHE CIylaTead OyayT
CHIOCOOHBI:

PO1. Omnpenensate
IIPOECKTUPOBAHHUS

PO2. AmnanusupoBaTh u3BecTHble ciydaum mpumeHeHuss MCY obObekTamu
3JIEKTPOIHEPTETUKHU JI aHATOTMYHBIX O0BEKTOB

PO3. BeiOuparb anroputMbl U cHOCOObI  pabOTBI B CUCTEMax
aBTOMATU3HPOBAHHOIO MPOEKTUPOBAHUS U MPOTrpaMMHOM OOecleueHun IJis
BBINIOJIHEHUS TPaUUECKUX U TEKCTOBBIX pa3zaenos npoekra UCY

PO6. Amnamm3upoBaTh HWCXOJHBIC JaHHBIE HAa COOTBETCTBHE KPUTEPHUIM
MOJIHOTBI U HEMPOTUBOPEUYUBOCTH

HGO6XOI[HMBIﬁ 00BeM HCXOAHBIX JaHHBIX JJIA

2. ConepxaHue

Haumenosanue
. MPaKTUYECKHUX
ConeprxaHue neKIHii p Bunst CPC
No, HaumeHOBaHUE TEMBI (ceMHHapCKUX
(xK0JI-BO YacoB) . (x0JI-BO YacoB)
3aHATUIN)
(KOJI-BO 4acoB)

Mopayasb 1. ABTOMaTU3NPOBAaHHbIE CHCTEMbI YIIpaBJieHHs B HU(PoBoOii djieKkTpodHepreTuke (54
yaca)

1. Ha3zmauenue u cocras
CUCTEM KOHTpPOJIA U

YIIpaBJICHUS CtpykTypHas cxema
anektpoobopynoBanuem | ACY (3 u.)
1.1 MpuHuMnBI 3JIEKTPOYCTAHOBOK 3aoanue 1.
MOCTPOEHM 2. CtpykTypa Pazpabotka Nzydenue cTpyKTypsl
aBTOMATH3HPOBAHHBIX | aBTOMAaTHU3MPOBAHHBIX CTPYKTYPHOH CXeMbI | 00BEKTa yIpaBJICHUS
CHCTEM YNpaBJIeHUS CUCTEM YIIPaBIICHUS ACY o0bekTa (13 4.)
(26 4.) TEXHOJOTHYECKUMU AHEPreTUYECKON
nponeccamu (ACY TII). | udpacTpykTypsl
3. Ctpykrypa ACY TII (7 4.
MOJCTaHIIN I
(34.)
1.2 1. IIpaBuna nocrpoenust | Cpencrtsa N3yuenue cpencrs
ABTOMATH3HPOBAHHBIE | CXEM YIIPaBJICHUS YIPaBJICHUS ACY (14 4.)
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HanmenoBanue
ConeprxaHue JeKIuii HPAKTHHCCKIX Bunst CPC
Ne, HanMeHOBaHME TEMBI (ceMHHapCKUX
(K0J1-BO YacoB) o (K01-BO YacoB)
3aHATHI)
(K0JI-BO YacoB)
CHCTeMBI ynpaBJjeHusi B | 2. Cxembl yIpaBieHUs oobekTamu (10 4.)
3JIEKTPOIHEpPreTuKe o0BeKTaMu 3aoanue 2.
(28 u.) SHEPTreTUYECKOU PazpaboTtka cpeacts
UH(PaACTPYKTYpPHI yIpaBiIeHUS
(44.) o0BeKTaMu
AHEPreTUYECKON
UHPPACTPYKTYPHI

3. YcioBus peaju3anuu NporpaMMbl JUCITUINIMHBI

Oprasu3annoHHO-NIEeAATOTHYECKUE YCJIOBHS Peau3alii NPOrpaMMbl

OOyueHue Mo mporpaMMme peajiv3oBaHO B (opMare CMElIaHHOTO OOy4eHus,
C IPUMEHEHHEM aKTUBHBIX TEXHOJOTHUA COBMECTHOrO OOYYEHHUSI B DJIEKTPOHHOU
cpeae (CUHXpPOHHBIE U ACUHXPOHHBIE 3aHATHS). JIGKIIMOHHBIM  MaTepual
MPEJICTABISACTCS B BUAE CHHXPOHHBIX JIEKIMWA, 3alUCEed 3aHATHM, TEKCTOBBIX
MaTepuajioB, TMPE3EHTAlUM, pa3MEIIaeMbIX B JJEKTPOHHOM Kypce. JlaHHbIE
MaTepuaibl COMPOBOXKIAIOTCA 3aJaHUSIMU U JUCKYCCHUSIMHU B YaTraxX UCIUIUIMH.
N3yuyenue Tteopernyeckoro wmarepuana (CPC) mnpenmonaraerca 10 W mocie
CUHXPOHHOM 4acTu pabOTHI.

MaTtepHaJIbHO-TEXHHYECKHE YCIAOBHUS PeaJTu3aliu IPOrpaMMbl

CHHXpOHHBIE 3aHATHS  PEANU3yHOTCS Ha 0aze UHCTPYMEHTOB
BUJICOKOH(EPEHIICBA3M U BKJIIOYAIOT B Ce0s JIEKLIMOHHBIE U MPAKTUYECKHUE 3aHSATHS.
Jlis mpoBeieHUs CUHXPOHHBIX 3aHATUN (BEOMHApOB CO CIHMKEpaMu) MPUMEHSETCS
nporpamma BuACOKOH(epeHiucBsizu. [lpu mnpoBeneHuM JeKIU, NPAKTHYECKUX
3aHATHI, CaMOCTOATENbHON pabOThl CilylmaTened HUCHONb3yeTcsl CIEAYHolee
000OpyZOBaHUE: KOMIIBIOTEP C HAYUIHUKAMHM WJIH ayJUOKOJOHKaMHU, MUKPO(OHOM
u BeO-kamepoil. IIporpammHoe obecnieueHre (0OHOBIEHHOE 10 MOCJIEAHEN BEPCHM):
opay3ep Google Chrome, MS Office, SimInTech, electronic workbench, Texcrossrii
peaaxTop.

Y4eOHO-MeTOAMYECKOE U MHPOPMALMOHHOE 00ecIieYeHre MPOrpaMMBbl

JlucuuriauHa MOKeT ObITh pealin30BaHa KaKk OYHO, TaK U 3a0YHO, B TOM YHUCIIE,
C MPUMEHEHUEM JUCTAHIIMOHHBIX O00pa30BaTENbHBIX TeXHOJOTHH. OHa BKIIOYAET
3aHATUS JIGKIIMOHHOTO THUIMA, WHTEPAKTUBHBIE (OpMBI OOYy4YEHHs, MPAKTHUECKUE
3aHSTHS.

CoaepxaHue KOMILIEKTA Y4eOHO-MeTOANYECKUX MaTEePHAJIOB

[To nmaHHOW JUCHUIIIIMHE WMEETCS] JJICKTPOHHBIH Y4eOHO-METOANYECKUI
komiuieke (YMK) B cucteme aekTpoHHBIX KypcoB CDY. YMK comepkuT: cucrtemy
HAaBUrallMy MO AUCHUIUIMHE (y4eOHO-TEeMaTUYEeCKUM IMIIaH, MHTEPAKTUBHBIN rpaduk
paboThl MO JUCUUIUIMHE, CBEJIEHUS O pe3yJibTaTax 00ydeHHs, yatr aJisi 0O0bsSBICHUN
Y BOIIPOCOB TMPENOJABATENI0), TEKCTOBbIE MaTepualbl K JEKUUAM, MPAKTUYECKUE
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Y TECTOBbIC 3aJ]aHUs, CIUCKU OCHOBHOW M JOMOJHHUTEIBHON JUTEpaTypHI.
B snexTpoHHOM Kypce pealii3oBaHa cucTeMa OOpaTHOM CBSI3U.

Jlureparypa

OcHosenas ntumepamypa

1. ABTOMartu3aiusi JUCHETYEPCKOro YIpaBleHUsi B 3ekTposHepretuke/ [lon
obmeit pen. FO.H. Pynenko u B.A. Cemenoa. — M.: U3znarensctBo MOU, 2000. —
648 c.

2. ABTOMAaTH3UPOBAaHHBICE  CHUCTEMBI  YMPABICHUS  TEXHOJOTHUYECKUMHU
nporeccamu Ha TOC : yueObnmk / B.C. Auapik ; TOMCKHU MONUTEXHUYCCKHMA
yHuBepcuteT. — Tomck : U3n-Bo ToMckoro moiurexauyeckoro ynusepcurera, 2016.
—408 c.

Ilepeuenv  pecypcos — uHGDOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU — cemu
Hnmepnem, Heobx00umvix 015 0C80EHUSL OUCYUNTUHDBL
1. OBC «JIaaby.
2. OBC «YHupepcuteTckas 6ubimnoreka onliney.
3. OBC Znanium.com.
4. Hayunas snexrponHas ouonmnoreka ELIBRARY.

4. OueHKa Ka4yecTBa OCBOEHHS TIPOrPaMMbl JAUCHUIUIUHBI ((hOPMBI
aTTeCTAI[NH, OIIEHOYHBbIE U METOANYECKHE MATEPHAJIbI)

dopma aTTecTAlIMU MO TUCHHUIIHHE — 3aYCT.

OrneHka pe3yabTaToB OOYYEHHsI OCYIICCTBISCTCS CICIYIOIUM 00pa3oM.
MakcumanbHO 32 Kypc MOkHO HaOpatb 100%, 13 Hux:

npakTuaeckue 3ananus cocrasisioT 100 %.

3auer nonyyaroT ciymarenu, Haopasime He meHee 50 % u3 100% ot obmiero
nporpecca 1o Kypcy.

Ipumeps! 3ajaHull NJI KOHTPOJIS 3HAHUM

Jlabopatopnas pabota Nel
Nudopmanmonnas moxaens 6a3bl nanubix ACY TII ac u n/ct

Onucanue npeaMeTHOM o0acTu

[Ipeamnomnaraercs, 4To pa3padaTeiBacTCss HHGHOPMAITMOHHO-TTOMCKOBAsI CHCTEMa
IO 3JIEKTPOTEXHUUECKOMY 000PYI0BAHUIO JICKTPOCTAHIINK, B KOTOPOU JOJDKHA
XPaHHUTHCS CIICTyOIIas HHGOPMAIIHS:

- JIUCIIETYEPCKOEC HAMMEHOBAHUE 00OPYIOBAHMS;

- BuUJ 000pynoBaHus (TeHEpaTop, TpaHChHOpMAaTOp, IBUTATEh U JIp.);

- TUM 000PYyIOBaHUS;

- Ha3HA4YeHHE 000PY/I0BaHMUS,

- MECTO HOoJKIoueHus (pacrpenenurenabioe yerpoictso (PY), Homep

AYCUKN);
- TpaduK pEMOHTOB;
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- HaJIM4HMe U MECTOHAXOXKJICHHE pe3epBa.

Cucrema J0DKHa TIO3BOJISITH OMEPATUBHO MOJy4YaTh MHPOPMALUIO O
MNOAKIIOYEHUH O0O0pynOBaHMsS (YTO TMOAKIIOYEHO K KOHKpeTHomy PV wumm x
KOHKPETHOM sueiKe; KyJa MOAKIIOYEHO KOHKpETHOe 000pYyJIoBaHUE), O IUIaHAX U

BO3MOXKHOCTAX

IIPOBCACHUA

PCMOHTOB

(peMoHT

KaKoro

o0opynoBaHuUs

3allJITaHUPOBAaH Ha ONFDKAWIIMA Mecsll, KBapTal, TOJ; WMEETCs JIM pe3epB Ha
yKa3aHHBIA THUIT 000PYI0BaHMUS ).
Ha pucynke npuBeaieH pparMeHT CTPYKTYPHOUM CXEMBI JIEKTPOCTAHITUH.
Omnucanue yCTaHOBJICHHOTO 000pYI0BaHuUs IPUBEICHO B Ta0I. 1; maHHBIE O pe3epBe
B TaOJ1. 2. BapuanTsl 3a1anuii o OpuraaaM nMpuBeIeHbI B Ta0I. 3.

3akpbiTO€ pacnpenenuTensHoe yerpoiicteo 110 kB

(3PY-110 kB)

I'enepaTopHoe

pacrpeenuTeaIbHoe 80
ycrpoiictso 10 kB

(TPY-10 kB)

KommnektHoe

pacrpeenuTeNbHOe
ycTpoiicto 6 kB

K cucreme

13

I-5 T4

87 85

4

4 cexuust

T62P 65

7 cexuust

10

T3 I'-9

55 65 6

9
T60P I'-8
26| 33

12 cexuus

1 69
3 cekuus
% T69 T64

2 cexuust

11 cexnus

8
T2
41
% T68 \ T67

(KPY-6 «B) é é & & & &
Tabmmma 1.
Onwncanue 060pyIOBaHUS
Jucner- Tun Bug Haznauenue No sueii-
4epcKoe K{
HarvMEHO-BaHHE Py
I-5 TB®-63-2EV3 I'erepatop I'enepatop
-6 TB®-120-2EV3 I'eneparop I'eneparop
-9 TB®-110-2EV3 I'eneparop I'eneparop
T-2 TPIIH-63000/110 Tpancdopmarop Tparcdopmarop cBsizu
T-3 TIHI'Y-63000/110 Tpauchopmarop TpaHchopmarop CBsI3H
T-4 TPJIH-63000/110-80V1 Tpauchopmarop TpaHchopmaTop CBsI3H
T60P TPIH-25000/110 Tpancdopmarop PesepBHBIil TpaHchopMaTOp
T62P TPJIHC-25000/10 Tpancdopmarop PesepBHbIii TpaHchopMaTop
T64 TM-6300/10 Tpanchopmarop Tpauchopmarop CH
T65 TAHC-16000/20VY1 Tpancgopmarop Tpaucdopmarop CH
T68 TAHC-16000/20VY1 Tpancgopmarop Tpaucdopmarop CH
T69 TAHC-16000/20VY1 Tpancgopmarop Tpaucdopmarop CH
KPVY 6 kB 7 cekius |
IO-7A | ck JT1A30-1810-10/12 DJIeKTPOIBUTaTEIIb Jlpimococ 158
H-7A 11 ck JTIA30-1810-10/12 DJIeKTPOIBUTaTeIh Jlpimococ 160
J-7b | ck JTIA30-1810-10/12 DNEKTPOBUTATEIH JlpiMococ 157
I-756 11 ck JTIA30-1810-10/12 DJIeKTPOIBUTaTEIb Jlpimococ 159
IB-7A | ck JTIA30-1708-8/10 DJIeKTPOIBUraTEIIb JlyTheBOM BEHTUIISITOP 164
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JAB-7A 1l ck JA30-1708-8/10 OneKkTpoaBUraTesb JyTheBOH BEHTUIISITOP 166
HCB-4 A-114-4M OneKTpoaBUraTesb Hacoc cbIpoil Boab! 189
HIIT-5 A-355]1-4 OneKTpoaBUraTeb ITosxapHO-TeXHUYECKUI 178
Hacoc
HIITC-5 A-114-6M OJeKTpOIBUraTeNh Hacoc noanutku termocetn | 174
CH-6A A4-400Y-4VY3 OJeKTpOIBUTaTENh CereBoii Hacoc | cTyneHn 170
CH-6b A4-400Y-4VY3 OJeKTpOIBUTaTENh CereBoii Hacoc | cTyneHn 171
I[IOHM-6 A-114-6M OJeKTpOIBUTaTENh [TyckoBoif MacitoHacoc 173
I1OH-8 4A3M-4000/6000 OJeKTpOIBUTaTENh [MuTatenbHBIN HAcOC 179
T45A TMC-1000/10 Tparcopmarop Tpancdopmarop 6/0,4 kB 154
T45b TMC-1000/10 Tparcopmarop Tpancdopmarop 6/0,4 kB 153
T53A TMC-1000/10 Tparcopmarop Tpaucdopmarop 6/0,4 kB 156
T53b TMC-1000/10 Tparcopmarop Tpancdopmarop 6/0,4 kB 155
KPVY 6 kB 11 cexuus
H-11A | cx JIA302-17-69-8/10 OJeKTpOIBUTaTENh JpImococ 86
H-11A 1l cx JIA302-17-69-8/10 OJeKTpOIBUTaTENh JpImococ 88
H-11B | ck JIA302-17-69-8/10 DJIeKTpOIBUTaTENh Hpimococ 81
H-11B 1l ck JIA302-17-69-8/10 DJIeKTpOIBUTaTENh Hpimococ 83
IB-7A | cx J1A302-18-59-6/8 DJIeKTpOIBUTaTENh JyTheBOW BEHTHIISITOP 125
IAB-7A 1l ck J1A302-18-59-6/8 DJIeKTpOIBUTaTENh JyTheBOW BEHTHIISITOP 127
HCB-7 A-355]1-4 DJIeKTpOIBUTaTENh Hacoc ceIpoit Bogpl 115
HIIT-5 A-355J1-4 DJIeKTpOaBUTATENH [NoxxapHO-TeXHUYeCKUN 105
Hacoc
HIITC-5 A4-355X-4VY3 DJeKTpOIBUTATENh Hacoc mogmurku teriocetn | 119
CH-8A lcr A4-400Y-4VY3 DJeKTpOIBUTATENh CerteBoii Hacoc | cTyneHH 106
CH-8b | cT A4-400Y-4VY3 DJeKTpOIBUTATENh CereBoii Hacoc | crymeHn 107
MH-1 A4-450YX-8Y3 DJeKTpOIBUTATENh HupKyISIMMOHHBIA HACOC 108
TI5H-12 4A3M-4000/6000 DJeKTpOIBUTATENh [TuraTenbHbIN HacOC 103
T42A TMC-1000/10 Tparchopmarop Tpancdopmarop 6/0,4 kB 92
T42b TMC-1000/10 Tparchopmarop Tpancdopmarop 6/0,4 kB 93
T48A TMC-1000/10 Tparchopmarop Tpancdopmarop 6/0,4 kB 96
T49b TMC-1000/10 Tparcpopmarop Tpaucdopmarop 6/0,4 kB 91
KPVY 6 kB 12 ceknusa
HCB-8 A-114-6M DJEeKTPOIBUTATENh Hacoc ceIpoit Bogp! 44
[I5HM A-114-6M DIeKTpOIBUTATENH [TyckoBoit MacitoHacoc 58
T 9
TI5H-14 4A3M-4000/6000 DJEeKTPOIBUTATENh [TurarenbHbI HacOC 59
IIH-5 A4-450YX-8Y3 DJEeKTPOIBUTATENh HupKyISIMMOHHBIH HACOC 42
CH-9A A4-400Y-4VY3 DJEKTPOABUTATEIh CereBoit Hacoc 1 cTyneHu 48
CH-9b A4-400Y-4VY3 DJEKTPOABUTATEIh CereBoit Hacoc 1 cTyneHun 49
CH-9B A4-400Y-4VY3 DJEKTPOABUTATEIh CereBoit Hacoc 1 cTyneHun 62
HIITC-2 A-114-4M DJEeKTPOIBUTATENh Hacoc moamurku teriocetn | 64
HXOB-2 A-112-4 DIeKTpOIBUTATENh Hacoc xuM. obeccosieHHOI 38
BOJIBI
HXOB-2 A-112-4 DJeKTpOIBUTATENH Hacoc xuM. obeccosieHHOM 63
BOJIBI
T49A TMC-1000/10 Tpauchopmarop Tpaucdopmarop 6/0,4 kB 35
T49b TMC-1000/10 Tpauchopmarop Tpaucdopmarop 6/0,4 kB 36
T43A TMC-1000/10 Tpauchopmarop Tpaucdopmarop 6/0,4 kB 60
T43b TMC-1000/10 Tpauchopmarop Tpaucdopmarop 6/0,4 kB 61
Tabnuua 2.
Omnwncanue pe3eppa
Tun Mecto xpaHeHus
TMC-1000/10 Cranuus
TPIIH-63000/110 CrkJtajy 9HEProCUCTEMBI
A4-400Y-4VY3 Crannus
A-114-6M Crannus
Tabnuma 3.
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BapuaHThl HCXOAHBIX TAHHBIX
Ne 6purasr O6opymoBaHue, MOAKIIOUYEHHOE K PY

3PV -110 kB, I'PVY - 10xB 2 cekmusa, KPVY - 6kB 7 cexuus
3PY -110 kB, I'PVY - 10xB 2 cekiusa, KPY - 6kB 12 cekius
3PV -110 kB, I'PVY - 10xB 3 cekmusa, KPY - 6kB 7 cexuus
3PV -110 kB, I'PVY - 10xB 4 cekimusa, KPY - 6kB 12 cekius
3PY -110 kB, I'PVY - 10xB 2 cekiusa, KPY - 6kB 11 cekuus
3PY -110 kB, I'PVY - 10xB 3 cekiusa, KPY - 6kB 11 cekius
3PY -110 kB, I'PVY - 10xB 3 cekiusa, KPY - 6kB 12 cekuus
3PV -110 kB, I'PVY - 10xB 4 cekmusa, KPY - 6kB 7 cexuus
3PV -110 kB, I'PVY - 10xB 4 cekmus, KPY - 6kB 11 cekius

OO (NoO(O||W|IN(F-

Jnia xpanenust ”HGOPMAIIUU MOTYT OBITh TPEIOKEHBI CIEAYIOIINE OTHOIICHHUS.

OBOPYIOBAHME ([ucneruyepckoe HauMeHoBaHue, Bua o6opynoBanus,
Tun obopynoBanusi, Haznauenue odopynoBanusi, Jlara ouepesHOro peMOHTA)
[NOAKJIFOYEHUE (ucnetuepckoe nHaumenoBanue, Kog PY, Homep stueiikn)
PE3EPB (Tumn o6opynoBanus, MecroHaxoxaeHue peseppa, KomuduecTso)
PACIIPEJIEJIMTEJIBHBIE YCTPOMCTBA (Kox PY, Haspanue PY)

Otnomenne OBOPYIOBAHUE conepxut atpuOyThl, OTHOCALIUECS
KOHKPETHO K KaKJI0¥ eInHHIIe 000py1oBaHus. Tak Kak HEKOTOPbIE BHJIbI
000pyA0BaHUs, B YACTHOCTU TPAHC(POPMATOPBI, MOTYT OBITh MOJIKJIFOUEHBI
OTHOBPEMEHHO K pa3InYHbIM PY, OTIEIbHO BBIAEIEHO OTHOIEHNE
[HOAKJIFOYUEHHME, koTOpOE€ ONUCHIBAET CTPYKTYPY PACIPEAEIUTEIBHBIX YCTPONUCTB
anekTpoctanunu U cBsizano ¢ ObOPY JOBAHHMEM no nucneryepckoMy
HaVMEHOBAHHUIO 3aBUCUMOCTBIO «OJIMH KO MHOTUMY.

Otnomenne PE3EPB cBszano ¢ OBOPYJOBAHUEM 1o Tuny
000py10BaHUSI 3aBUCHUMOCTBIO «MHOTME€ KO MHOTHM», TaK Kak B pa3jMYHBIX MeCTax
MOJKET MCII0JIb30BaThCs 000OPYIOBAaHUE OJHOTO TUIIA, HAIIPUMED, SJIEKTPOABUTATEIH.
B sTOoM ciyyae oauH pe3epBHBIN JBUTATENIh MOXKET ObITh MCIOIb30BaH ISl 3aMEHbI
00OpyI0BaHUS C Pa3HbIMHM JUCIETYEPCKUMU HaMMEHOBaHUSAMU. C Ipyroil CTOPOHBI,
pe3epBHOE OOOPYJOBaHUE PA3IMYHOIO THUIA MOXKET HAXOAMUTHCS B PA3IUYHBIX
MECTaX XpaHEHUs.

OtHomEeHne PACIIPEAEJIMTEJIbHBIE YCTPOMCTBA HOCHUT
BcrioMorarenbHbiil xapaktep. B orHomenun [TOJAKJIIOYEHUME BMecto atpubyra
Kon PY moxnO OblTIO OBl HEMOCPEACTBEHHO HCIOJIb30BaTh HaszBanuwe PV, HO
Ha3BaHUSl  PaCHpPENCIUTENbHBIX  YCTPOMCTB  NPEACTaBIAIOT  CO0OM  CTpOKHU
3HAUUTENbHON myuHbL. Vcnosb3oBaHue uX B OOJBIIOM KOJUYECTBE KOPTEXKEH
OTHOILIEHUSI BEJIET K YBEIMUYCHHIO 00beMa 0a3bl JaHHBIX U 3aMEIJICHUIO TEMIIOB €€
oOpaboTku. Vcnonp3oBaHMe BMECTO [JIMHHOM CTPOKM KOPOTKOIO KoJa |
HEOO0JIBIIOTO TONOTHUTEIHHOTO OTHOILIEHUSI MOYKET IIOMOYb PELIUTh 3T MPOOIIEMBI.

1. MeToanueckne yKa3aHus
Jlns xpanenust otHoueHuit B CYBJ] ACCESS ucnosnib3yeTcst OHATHE
TABJIMIIA. s onucaHusi KaXKI0T0 aTpuOyTa (1MoJst TabIUIbl) HY)KHO 33/1aTh:
- uMs (KenaTeabHO 3a/1aBaTh OCMBICIICHHBIE UMEHA, OTPaKAIOIINE
HazHadyeHue atpuoytoB. CYBJl ACCESS nomyckaet ucrnosiab30BaHue
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JUTMHHBIX UMEH C KUPUIUTUTICH );
- THUI JAHHBIX;
- omnucaHue (3aroiHsIeTCs MO KEJIaHUIo).
CYBJ ACCESS nogiepxuBaeT CiAeAYyIOIIUE TUTIBI JaHHBIX:
- TEKCTOBBIE — JIJIsl XpaHEHHUS CTPOK JJIMHHOM OT 1 10 255 cCUMBOJIOB;
- MEMO — nons nnsa xpaneHus 00JIbIITNX TEKCTOBBIX JaHHBIX (MOTYT
UCITIOJIb30BATHCS TOJIBKO JIJISl XpaHeHus nHpopmaiuu 6e3 BO3MOXKHOCTH
MOVCKA U YIOPSJ0YMBAHMS TI0 HEH JaHHBIX);
- uucjoBbie (onuHapHBIC — 4 OaliTa, TBOWHBIC — 8 OaWT);
- JaTa/Bpems;
- JICHE)KHBIH;
- CUETYHK;
- JIOTUYECKMI;
- OLE (mns BHenpenus 00bekToB u3 apyrux nporpamm WINDOWS).
Kpome pasmepoB momneil mjis XpaHEHHs NaHHBIX i HUX MOXET ObITh 3ajlaHa
paznuyHas uH(opmalus, odecrednBaronias HarJSIIHOCTh MOATOTOBKA U KOHTPOJIb
nenocTHocTu. Hampumep, Ay TECTOBBIX MOJIEH MOXKHO 3a4arh Gopmar Mo s
BBIBOJIa, MAacKy BBOJIa, IOJIUCH IOJs, 3HAYEHHWE IO YMOJYAHUIO, YCIOBHE Ha
3Ha4YeHMs], coodIieHue 00 omuodke, 00sA3aTeNbHOCTh BBOJAA, BO3MOXKHOCTH BBOJA
MyCTBIX CTPOK, MHIEKCUPOBAHUE.
Ecnu mMexmy OTHONMIEHWSMH TPHUCYTCTBYET CBS3b IO aTpuOyTam (BO3HHUKAET
npu HopManu3auuu oTHouieHui), CYBJl mo3Boisiger 3aAarh cXeMy AaHHBIX, YTO B
TanbHEHIIeM 00JierdaeT BBIMIOJHEHUE OIepalluii HaJl OTHOIICHHSAMHU (COCAMHCHHE,
npoekuus, BeiOop). Ilo komanne (knonke) CXEMA JIAHHBIX Ha skpan BbIgatoTCs
CXEMbl OTHOIIICHUH (Ha3BaHMWS W MMEHA moJiei Tabnwui). JJisi ycTaHOBIEHUS CBSI3el
HY)KHO «3aIleTITh MBIIIBI0» aTpUOyT OJHOTO OTHOIICHUS M «OTHECTH M OITYCTHUTH)
€ro Ha COOTBETCTBYIOIIMWA aTpuOyT aApyroro oTHomeHus. [lpu stom wmexmy
CBA3aHHBIMHM aTpuOyTamMu OyJeT HapucoBaHa JuHHUS. B pesynpTaTe oOpasyercs
HATJISTHBINA PUCYHOK CXEMbI TAHHBIX.

2. 3ananue K padore
3.1. Jomawmnss noocomosxa
1) M3yunTh OCHOBHbIE IPUHIUIIBI OPTraHU3AIUH PEISILIMOHHBIX 0a3 TaHHBIX.
2) Ha ocHoBe aHanu3a BapuaHTa MCXOJIHBIX JAHHBIX MOJTOTOBUTH OMHUCAHUE
Tabnuil 0a3bl JaHHBIX (TUIBI M pa3MEpPhI MOJIEH) U CXEMbl JaHHBIX.

3.2. Paboma 6 oucnieiinom Kiacce

1) Boiitu B CYB/] ACCESS.

2) Co3nath HOBYIO 0a3y JaHHBIX.

3) Coznatp Tabdaunet OBOPYJIOBAHUE, ITOJIKJIFOUEHUE,
PACIIPEJIEJIMTEJILHBIE YCTPOMCTBA, PE3SEPB.

4) ChopMupoBaTh CXeMy JTaHHBIX.

5) 3anecTu B TaOIUIBI HTHPOPMAIIUIO B COOTBETCTBUH C BAPUAHTOM 3aJIaHU.

3ameuanne. Bo m3bexxanue ommbOOK I11e7Ieco00pa3HO OJMHAKOBBIC 3HAUCHUS
aTpuOyTOB HE HAOWpaTh MHOTOKPATHO C KJIaBUATYPHI, & MEPEHOCUTH C MOMOIIBIO
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onepaunn WINDOWS «KonupoBate — BeraButh» (Hanmpumep, JUIIHUN MpoOen B
3HaYeHUM aTpuOyTa, HE3aMETHBIN Ha IJa3, NPUBENET K HApPYUIEHUIO CCBUIOYHOU
LEJIOCTHOCTH JAaHHBIX). KpoMe Toro, KonupoBaHue CylIECTBEHHO YBEIUYUT CKOPOCTh
BBOJIa JIAHHBIX.

6) PacnieyataTh noxy4eHHbIE TAOIUIIBI.

3. TpeGoBanus K oT4eTy
OT4eT TOJKEH coiepkKaTh ONKMCaHue Ta0auL ¢ 00OCHOBAaHUEM BbIOOPA THIIOB
U pa3MepoB MoJieid, 000CHOBaHUE CXEMBbI JAHHBIX, PACIICUATKHU TaOJIUII.

4. KoHTpOJIbHbIE BONIPOCHI
1) YTo neXUT B OCHOBE PESIALIMOHHON MOJIENH JAHHBIX ?
2) Uto Takoe cxeMa OTHOIICHUS, aTpudyT, KOPTEK?
3) Kakue tunet nanneix nogaepxusaetr CYBJl ACCESS, kakoBo ux
Ha3HaueHue, GopMaThl XpaHESHUS?
4) Uto Takoe KIIt0Y OTHOIIEHUS?
5) Uto oTpaxkaeT cxeMa JaHHBIX?

Kpurtepuu onenuBanusi 3aJaHuii

basbl 1 6amn 2 bayuia 3 bauia
3ajaHue BBIIIOJHEHO | 3a/laHue BHINOJIHEHO, | 3aJjaHKe BBIIOJHEHO
Kpurepuit YaCTUYHO, TpeOyeT HO TpedyeT HIOJTHOCTBIO, HE TpeOyeT
Cepbe3HON JOPAOOTKU | HEKOTOPOH 1I0pabOTKH | AOPaOOTKU
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PABOYAS ITPOI'PAMMA
AMCIHHUIUIAHBI (MOIYJIs1)
«HTe/UIeKTYATbHBIN YUEeT H U3MEPEHHUsI B JIEKTPOIHEPreTHKE)

1. AuHoTanMsA

B pamkax muciurniuHbel «VIHTENNEKTyalbHbIA YYET W U3MEPEHUS B
AIEKTPOIHEPTETUKE)» CHYIIATENA MO3HAKOMSTCA C OCHOBHBIMH IOJIOKEHUAMHU S522-
®3 B yaCcTU UHTEIUICKTYaIbHBIX CUCTEM YU€Ta JIEKTPUUECKON SHEPruu (MOITHOCTH),
Y3HAIOT TepeueHb (PYHKIUH WHTEJUICKTYaTbHONW CHCTEMBI y4eTa SJICKTPUUICCKOMN
SHEpruM  (MOIIHOCTH), APXUTEKTYpOM TOCTPOCHUSI U  TMepJayd  JaHHBIX
MHTEJJIEKTYaJIbHBIX CcHUCTeM ydeTa. B pamkax mgucuurmuivuabl «HTEIUIEKTyaIbHBIMN
y4€T U U3MEPEHHUS B AJIEKTPOIHEPIETHKE» CTYJIEHTHl M3Y4alOT CIEAYIOIINE TEMBI:
WHTEJUIEKTYaJIbHbIE CHUCTEMBI y4Y€Ta 3JIEKTPOIHEPIrUH, KOMMYHHKAIUs paboThl ¢
KJIINEHTaMU B pAMKaX BHEJAPECHUS MHTEIJIEKTYaJbHBIX CUCTEM YU€Ta 3JIEKTPOIHEPIHUH,
OYHKINOHUPOBAHUE UHTEIUIEKTYaIbHON CUCTEMBI yU€Ta 3JIEKTPOIHEPTUU.

Heap nucuuninHbl (pe3yjabTaTbl 00y4eHNs)

[lo okoHuyanuum oOy4YeHHUS HaA JAHHOW MAUCIUIUIMHE CIyliaTeaud OyayT
CHOCOOHBI:

PO1. Onmnpenensate HEoOXOAUMBI 00BEM  HCXOAHBIX  JAHHBIX  JUIS
MPOEKTUPOBAHUS

PO2. AmnanusupoBath u3BecTHble ciydau npumeHeHuss MCY oObekTamu
AIEKTPOIHEPTETUKH JIJIs1 AaHAJTOTUYHBIX OOBEKTOB

PO3. BeiOupaTh aiaropuTMbl H  CIHOCOOBI  pabOTBI B CHCTEMAax
aBTOMATU3UPOBAHHOTO TMPOEKTUPOBAHUS M NPOrPAMMHOM OOECIEUECHUU IS
BBINIOJIHEHUS TPaUUECKUX U TEKCTOBBIX pa3zaenos npoekra UCY

PO4. Omnpenenste mnpenBapUTEIbHBIE PEIICHUS MO BbIOPAHHOMY BapUAHTY
HCY u oTaenbHbIM BUsiaM 00ecTieueHnui

2. ConepxaHue

Conepsarie Haumenosanue
Ne, HammeHoBanme HGE i MPAKTUYECKUX Bunsr CPC
TEMBI (ceMHHApCKUX 3aHATHI) (K0J1-BO YacoB)
(xon-BO YacoB)
(K0J1-BO 4acoB)
Moayab 2. UHTe1eKTyaIbHbI YUeT U n3MepeHusi B dj1ekTpodHepreruke (54 yaca)
OcHoOBHBIE
nosnoxenus 522-03
Tema 2.1. B YACTIL
NHTemtekTyaibHbie NCY rapantupyrommx
HMHTEJUIEKTYyaJIbHBIX
CHUCTEMBI yueTa MOCTaBIIMKOB (6 4.)
CUCTEM N3yuenne
AJNIEKTPOIHEPTUH U 3adanue 1. Onpenenuthb .
o ydera JIBYXYPOBHEBOI
OHJIaltH . TTOJIOKUTEITHHBIE ACTICKTHI
JJIEKTPUYECKON apxurektypsl AUNC
MOHUTOPHHIA BHenpenus UCY nns
SHEPTUU . KY3 (9u.)
COCTOSIHHS TapaHTHPYIOITUH
(MouIHOCTH)
HHEProoOHEKTOB MOCTaBUIUKOB (6)
(174.) CocraB u cTpyKTypa
' WHTEJUIEKTyJIbHOMN
CHUCTEMBI yyeTa
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HaunmenoBanue

Conepxanue
No, HamMeHOBaHHE JJ;IeIIz - MPAKTUYECKUX Buasr CPC
TEeMBbI (KON-BO 4aCOB) (ceMUHAPCKUX 3aHITHHA ) (K0JI-BO YacoB)
(K0J1-BO YacoB)
ANEKTPOIHEPTHHU.
MuHuManbHBIN
Habop TpeOOBaHMI K
HMHTEJUIEKTYaJIbHBIM
CHUCTEMaM yueTa
ANEKTPOIHEPTHH U
npudopam ydera
MOJIeKAITUM
BKJIIOUEHUIO B TaKHe
cuctemMsl (2 4.)
OcHOBHbIE
OKYMEHTBI
AOKY ’ HoBsie moixo/isl npu
peraaMeHTHpYoIIne
Tema 2.2 KOMMYHUKAIHUIO C CO3NIaHHH
o MHTEJUIEKTYaJIbHBIX CUCTEM
Kommynukarus JIOJIbMU B paMKax C
padorsi ¢ Bre/penns 522 3 g,;eelt:pnqecxoﬁ SHEPTrUuu CT(;S}?I?;{yI/II)iIOI;'I CXEMBbI
KIIMeHTaMu B pamkax | (522 @3, 111 PO Ne (AMHC KY?) (6 u.) OpraHmsaIIH yueTa
BHEJPEHUs 442, '
3aoanue 2. Peanuzanus 3JIEKTPOIHEPTUH C
uHTeIIeKTyallbHbIX | IIIT P Ne 890
cHCTeM eyTa OCHOBHLLC ’ BEPXHET0 YPOBHS yIaJIEHHBIM COOPOM
yi MHTEJJIEKTYaTbHBIX nanHbix Ha [1K (94.)
AIEKTPOIHEPTHU TMIOJIOKEHHUSI
17 CHUCTEM y4eTa
(17 a.) (YHKITMOHUPOBAHUS TEKT .
PUYECKON YHEPTUH
PO3HUYHBIX PHIHKOB (MoIHOCTH) B 0baKe
BJIEKTPUYECKON
sHeprum) (2 4.)
OcobenHoctu
(YHKITMOHUPOBAHUS
WHTEJUIEKTYaTbHBIX
CUCTEM
ydera
ANEKTPOIHEPTHHU. Onpenenenue
[IporpammHuoe IIOKa3aTesen
obecrnieueHue WuTerparus npubopos HA/I)KHOCTH
Tema 2.3. MHTEJUIEKTyalIbHBIX | yueTa noTpedureseil B Y Ka4ecTBa
HKIIMOHUPOBAHUE | CHCTEM yuyeTa MHTEIIEKTYaIbHYIO ANEKTPOCHAOKEHUS C
o 0
WHTEJUICKTYaJIbHOW | DJIEKTPOIHEPTHH cucreMy ydeta (8 49.) TTOMOTIIBIO
CHCTEMBI (caetuuku u YCIIN) | 3a0anue 3. Y naneHHbIn WHTEJUICKTyaJIbHOU
ydaera [IporpamMmMupoBanue | cOOp TaHHBIX C IPUOOPOB CUCTEMBI yJeTa,
AIIEKTPOIHEPTHU JJIEMEHTOB KOMMEPUYECKOTo y4eTa, YCTaHOBJICHHOU y
(20 a.) WHTEJUICKTYAJIbHBIX | YCTAHOBJICHHBIX Y MOTpeOuTENeH, 1
CUCTEM y4eTa noTpeduTenei. MPOrPaMMHOTO
AJIEKTPOIHEPTHH. KOMIJICKCA CHCTEMBI
OcobenHoctu yueta (94.)
Hcnonp3oBanue
WHTEJUIEKTYaTbHOU

CHUCTCMBI yUC€Ta
QJICKTPOOHCPIUN IJIA
OLI€CHKH COCTOSHUA
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HanmenoBanue

IIPaKTUYECKHUX Buner CPC
(ceMUHAPCKUX 3aHITHHA ) (K0JI-BO YacoB)

(K0J1-BO YacoB)

Conepxanue
JIEKIUH
(K0J1-BO YacoB)

Ne, naMeHoBaHHe
TEMBI

BHCKTqueCKOfI CECTHU
(3 )

3. YcaoBus peanu3anuu nporpamMmmsbl IMCHUIIINHBI

Opranu3anMoHHO-NeJArorn4yecKue yCJ0BHSA pPeau3alui NporpaMMbl

OOydeHue Mo mporpaMMme peajiu30BaHO B (popMare CMEIIaHHOTO O0Yy4YeHHs,
C IPUMEHEHHEM aKTUBHBIX TEXHOJOTUA COBMECTHOTO OOYYEHHUSI B DJIEKTPOHHOU
cpeae (CUHXpPOHHBIE M ACUHXPOHHBIE 3aHATHS). JIGKIIMOHHBIN  MaTepuanl
MPEJICTABISACTCS B BUAE CHHXPOHHBIX JIEKI[MWA, 3alUCEeW 3aHATHH, TEKCTOBBIX
MaTe€pUalioB, TMPE3EHTAlUM, pa3MEIIAeMbIX B JJIEKTPOHHOM Kypce. JlaHHbIE
MaTepuaibl COMPOBOXKIAKOTCA 3aJaHUSIMU U JUCKYCCHUSAMH B YaTrax IUCIUIUIMH.
Nzyuenue Tteoperuueckoro wmarepuana (CPC) mnpenmomaraercs 10 U moclie
CUHXPOHHOM 4acTu paboTHI.

MarepuajbHO-TEXHUYECKHUE YCJIOBHS Peau3aluu NPOrpaMmMbl

3aHATHS peanu3yroTcss Ha 0a3e WHCTPYMEHTOB BUICOKOH(EPEHIICBSZH
Y BKJIIOYAIOT B ceOsl JICKIIMOHHBIE W TMpakTUUeckue 3aHsaTus. [lns mnpoBeaeHus
BeOMHAPOB MPHUMEHSETCS Mporpamma BujacokoHpepeHicBsizu. [Ipu nposeneHun
JIKIUN, TMPAKTUYECKUX  3aHATUM, CaMOCTOATENIbHOW  paboThl  ciymarenen
UCIIOJIB3YETCsl  cieayrolee oOOpyJOBaHME: KOMIBIOTEp C HAyIIHUKAaMU WU
ayJIMOKOJIOHKaMu, MHUKpOpoHOM U BeO-kamepoi. IlporpammHoe obOecneueHue
(oOHOBIIEHHOE N0 TocieaHeil Bepcuun): Opaysep Google Chrome, Java, TEeKCTOBBII
peaaxTop.

Y4eOHo-MeTOoAUYecKOe H MH(OPMAaLIMOHHOE 00ecIieYeHre TPOrpaMMbl

JucruruinHa MOXKeT ObITh peann3oBaHa Kak OYHO, TaK U 3a0YHO, B TOM YHUCIIE,
C MPUMEHEHHEM JHUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHoNorui. OHa BKIIOYAET
3aHITHS JIEKIIMOHHOTO THUIMA, WHTEpPAKTUBHBIC (OPMBI OOYyYECHHS, MPAKTHUUECKHE
3aHSTHUA.

Conep:kaHue KOMIUIEKTA Y4e0HO-METOAUYECKUX MaTepUAaJioB

[lo paHHOW HAMCUMIUIMHE TMPOTPAMMbl HMEETCA DJIEKTPOHHBIM y4eOHO-
METOJIMYECKUN KOMIUIEKC Ha IatgopMe dJIeKTpoHHBIX KypcoB COY. YMK
COJICP)KUT: CHUCTEMY HaBHUTalMM II0 porpaMme (y4eOHO-TeMaTH4YeCKUM TIjIaH,
rpaduk  paboThl MO TporpaMme, CBEICHHS O pe3ysbTaTax O0Oy4YeHus,
O MpernojaBaTeNisix  IporpaMmbl, (QOpyMbl JJIi  OOBSBICHHMH W  BOMIPOCOB
npernojaBaresisaiM), HaOOp TMpe3eHTAlMi K JIEKIHSAM, HaOOp CChUIOK Ha BHEIIHUE
o0Opa3oBaTenbHbIE PECYpChl W HHCTPYMEHTBI, CHUCTEMY 3aJaHUN C MOAPOOHBIMU

27




UHCTPYKIUSIMU, CIIUCKM OCHOBHOW U JIOMOJIHUTENBHOUN TUTEpaTypbl. B 35ekTpoHHOM
Kypce peaju30BaHa cucTeMa 00paTHOM CBS3H.

Jlureparypa

OcHosHas numepamypa

1. bepmun, A. H. OcHOBHbBIE POTOKOJIBI HHTEPHET: yueOHOe mocodue: yueo.
nocobue  mans  By3oB. —  MockBa, CaparoB:  HHTepHET-YHHUBEPCUTET
Nudpopmanmonnsix Texunonmoruit (MHTYUT), Ait [luAp Meaua, 2020, 37eKTpOHHBIHI
pecypc.

2. IlpuembimeB A. B., KpyroB B. H., Tpesns, B. A., Kopmakosa O. A.
TexHonornu co3aaHus WHTEIJICKTYalbHBIX YCTPOUCTB, MOAKIIOYEHHBIX K HHTEPHET:
yaeoHoe nocooue.— Cankt-Ilerepoypr: Jlaus, 2022, 31eKTpOHHEII pecypc.

llepeuenv  pecypcos  ungopmayuoHHO-MeNeKOMMYHUKAYUOHHOU — cemu
«HUnmepnemy, HeoOX00UMBLX OJ151 0CBOEHUSL OUCYUNTUHDBL

1. Cucrema «9KOTEK» [Dnekrponsslii pecypc]. — Pexum pgoctyna:
(http://www.telemetry.spb.ru/).

2. [Toptran Cucremuoro oneparopa Eaunoii sneprocuctemsr Poccun URL:
http://so-ups.ru

3. bror co crarbsiMu Npo TMOAKIIOYEHHE 00OpYyJIOBaHUE, KEMCh
HCIIOJL30BaHUs CHCTEMBI, Bo3MoxkHOCTH cucteMmbl: URL: https://yaenergetik.ru/blog/

4, CoBpemennbie 10T pemenus s pa3iauuHblx  cep OusHeca
[DnexTpoHHBIH pecypc]. — Pexxum nocryma: https://nekta.tech/

S. «MUPTEK» — poccuiCKuil NPOU3BOJUTENb YMHBIX CUYETYMKOB H
nporpaMMHOro oOecrieueHusl. [DIeKTpoHHbIH pecypc]. — Pexum goctyna:
https://mirtekgroup.com/

4. OneHka KayecTBa OCBOEHHS MNPOrpaMMbl JMCUMILVIMHBI ((hOpMBbI
aTTecTaluu, OlleHOYHbIE U METOAUYECKHE MATEPHUAJIbI)

dopma aTTecTaluy MO AUCHUIIUHE — 334eT.

OneHka pe3yapTaTOB OOy4YEHHUS OCYIIECTBIISIETCS CIEAYIOLUM 00pa3oMm.
MakcumanbHO 3a Kypc MOkHO HaOpath 100%, U3 HuX:

TECTBl CAaMOKOHTPOJIs K Jiekiusam 40 %;

npakTu4yecKkue 3aanus coctapistor 60 %.

3adeT nosyyarot ciymarenu, Habpasiiue He MeHee 50 % u3 100% ot obmiero
nporpecca 1o Kypcy.

Ilepeuyensb 3a1aHNH W/ WA KOHTPOJbHBIX BOIIPOCOB

IIpumep mecmosozo 3adanus no muny « Muoocecmeennbviii 6b100p»
Bribeperte cymiecTByrolue TeXHOIOTUU niepeaaun JaHubix UCY

a) GPRS.

0) PLC.

B) NB-loT

r) NB-Fi
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n) CerBer
¢) LoRaWAN

2. Kaxkue tpeboBanus k UCY ycranasnusaer [1I1 PD 890

a) Y 1aneHHoe OTKIII0UEHHE/OrpaHuYeHre TOTpeOuTene

6) KoHTposib kauecTBa MOCTaBIISIEMOMN AIEKTPOIHEPTUU

B) Benenue cpaBouHoi nHGOpMAIIMK 110 TOYKaM y4yeTa

r) XpaHeHue JaHHBIX HE MeHee 3 JeT

1) XpaHeHue JaHHBIX HE MEHee 7 JIeT

IIpumep mecmosozo 3adanus no muny «Beprno/Heseproy

PLC texnonorus nepegaun aaHHbix MCY ocHOBaHa Ha WUCIOJb30BaHUU B
KaueCTBE MPOBOIHUKA CUTHAJIA OOBIYHYIO JIEKTPUICCKYIO TTPOBOIKY.

A) BepHo.

b) He BepHo.

HpuMep mecmoeoco 3a0anust no muny «Bcmasvme nponyuieHrnole cioeay

WHTEJUICKTyaJbHAsl CHUCTEMa y4yeTa JJIEKTPUYECKOW HHEpruu (MOIIHOCTH) -
COBOKYIHOCTb (DYHKIIMOHAJIbHO OOBEAMHEHHBIX KOMIIOHEHTOB M YCTPOWCTB,
npeJHa3HayeHHast Uil yJajleHHOro cOopa, oO0pabOTKH, Nepenayd MOKa3aHUN
NpUOOpPOB ydeTa AJIEKTPUUECKON SHepruu, obecreurBaromias HWH(QOPMAIMOHHBIMN
MOKa3aHUil MpUOOpPOB YyuyeTa AJIEKTPUUYECKOW SHEPIUH,
YIAJIEHHOE YIpPaBJIEHUE €€ KOMIIOHEHTaMH, YCTPOMCTBaMHM W MpUOOpaMU ydeTa
AIEKTPUYECKON IHEPTUH, HE BIMSIOLIEE HA PE3yJbTaThl U3MEPEHH, BBIMOIHAEMbIX
npudopamMu ydyera 3JIEKTPUUECKOM 3HEPIUH, a TaKKe MPEJOCTaBICHHEe HHPOpMaLUU
O pe3yiapTaTax U3MEpPEHUW, [JAaHHBIX O KOJMYECTBE U MHBIX MapameTpax
AIEKTPUYECKON SHEPTHU B COOTBETCTBHM C MPABUIAMHU MPEIOCTABICHUS JTOCTyNa K
MUHUMAJILHOMY Ha00py (DYHKIIMI WHTEIEKTYaJbHbIX CUCTEM Y4eTa DJICKTPUUECKOU
SHEPruM (MOIIHOCTH), yTBepxkAeHHbIMU [IpaBuTenscTBoM Poccuiickoii @enepannn."

3aoanusn 011 camocmoamebHou pabomot
B camocTosiTenbHble pabOThl  BXOJUT H3yYy€HHWE MaTepuia Kypca U
3aKperieHre 3ajaHui ¢ MPAKTUYECKUX YPOKOB.

Kpurepuu oneHuBanus 3aJaHuil U/ WJIH KOHTPOJIbHBIX BOIIPOCOB

Banner 1 6ann 2 Oama 3 damna
3aaHue BEIIOJIHEHO 3ajaHue BBITIONHEHO, | 3aJaHHe BBIITOJTHEHO
Kpurepwii 4acTUYHO, TpeOyeT HO TpebyeT MOJIHOCTBIO, HE TpeOyeT
CEPHhE3HOMN JOPAOOTKH | HEKOTOPOI TOpabOTKH | TOpabOTKH

29



IIpuMepsbI NpaKTHYECKUX 3aJaHUMI

TunoBoe mnpakrudyeckoe 3amanue (Tema: CocraBiaenune padoyden
JOKYMEHTAIMH JJIsl CHUCTeMbI y4eTa JIEKTPOIHEPIruu ¢ YAAJeHHbIM cOOpOM
JAHHBIX.)

Lenv 3a0anus: HeoOxonumo chopMupoBaTh pabouyo JOKYMEHTAIIUIO CXEMBbI
ydeTa JJIEKTPOIHEPTUHM C YJaJIeHHBIM COOpOM JIaHHBIX, COCTOAIlIEH u3 Tpudopa
TEXHUYECKOTO y4eTa, JIBYX IMpHUOOPOB KOMMEPUECKOT0 y4yeTa M yCTpoucTBa coopa u
nepenauun aaHubix (Y CII).

Hnempyxyus:

[Mar 1. Pa3pabotarb CTPYKTYpHYIO CXEMYy OpraHu3alud  ydeTa
AIIEKTPOIHEPTUH C YJAICHHBIM cOOpOM JaHHBIX (B popmate Visio).

Har 2. CdopmupoBaTh KpaTKoe ONHcaHue pabOThl CUCTEMBI yUeTa.

[Ilar 3. Pa3paboTaTh WCIOTHUTEIBHONH (MOHTOKHOH) CxXeMbl mIKada
TEXHUYECKOTO yuyeTa AJIEKTPOIHEPIUH, BKIIIOYAIOLIErO MPUOOP TEXHUYECKOTO Y4eTa
u YCIIJI, mxadbl KOMMEPYECKOTO yueTa MOTpEeOUTENeH.

[ar 4. Yka3aTb nepedyeHb IEMEHTOB KOMIUIEKTALUU MIKadOB yUeTa.

Har 5. IlponeMoHCTpUpOBaTh 3HAHUE (HYHKLIMOHAIBHOTO B3aUMOJCHCTBUS U
IPUHLIUIIOB pabOThI 3JIEMEHTOB MHTEIJIEKTYaJIbHOM CHCTEMBI yUeTa.

Hlar 6. cocTraBUTh OAHOJMHEHHYIO cxeMy Ikada ydeTra C BKIIOUEHUEM
KOMIIOHEHTOB HHTEJUIEKTyAJIbHOM CHCTEMBI Y4Y€Ta, CXEMbl COCAMHEHHUS BHEIIHMX
MPOBOJOK IIKaOB yueTa, CXeMbl MOJKIIOUCHUSI MPUOOPOB yueTa, CrnenupuKaIuo
UCITI0JIb3yEMOTr0 000pYIOBAHMS U MAaTEPUAJIOB

OOpaTHyI0 CBSI3b 1O BBINOJHEHHOM padOTe CiIylIaTellb MOJIYYUT HampsMYyIo.
Hekoropsie paboThl Oy1yT NPOKOMMEHTHUPOBAHBI HA MPAKTHYECKOM 3a/I1aHHH.
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PABOYAS ITPOT'PAMMA
AMCIHHUIUIAHBI (MOIYJIs1)
«udposBbie MOACTAHIUI)

1. AuHoTanMsA

JlaHHasi OUCLMIUIMHA 3aTParvBacT BOIPOCHI IMEpeJayd M pPaCHpeAcIICHUS
ANEKTPUYECKON SHEPTHH, AaBTOMATU3ALNH U SKCIUTyaTalliyd SHEPrOCUCTEM C BBICOKOM
CTENEHBIO ABTOMATHU3ALMU: OCHOBHAs TEPMUHOJIOTHS; apXUTEKTypa W OCHOBHBIE
MPUHITUIIBI TTOCTPOCHUS U(PPOBOH MOACTAHITUH, IPEAOOPAOOTKA; OCHOBHBIC METO/IBI
Y HaIIpaBJICHUS aHAJIM3a JJAHHBIX, a TAK)Ke HHCTPYMEHTHI SimInTech mist peanuzanum
HEKOTOPBIX aJITOPUTMOB PabOTHI C U(PPOBBIMH MOACTAHIUSIMHU.

Hean aucuuniaudbl (pe3yJbTaTbl 00y4eHHs )

[lo okoHuyaHuum OOy4YeHHs HaA [JAHHOW MAUCIHUIUIMHE CIyllaTean OyayT
CHIOCOOHBI:

PO1. Omnpenensate
IIPOECKTUPOBAHHUS

PO2. AmnanusupoBaTh u3BecTHble ciydaum mpumeHeHuss MCY obObekTamu
3JIEKTPOIHEPTETUKHU JI aHATOTMYHBIX O0BEKTOB

PO3. BeiOuparb anroputMbl ¥ CcHOCOObI  paboTbl B CUCTEMax
aBTOMATU3MPOBAHHOIO TPOEKTHUPOBAHUS UM MPOrPAMMHOM OOECIEYEHHM ISt
BBINIOJIHEHUS TPaUUECKUX U TEKCTOBBIX pa3zaenos npoekra UCY

PO4. Omnpenensate npenBapuUTENIbHBIE PELICHHUS 1O BbIOPAHHOMY BapUAHTY
HCY u oTaenbHbBIM BUIaM 00ecTieueHn i

POS5. OnuceiBath 00BEKTHI TPOCKTUPOBAHMS B PAMKAX €AUHOTO 3JIEKTPOHHOTO
POEKTa

HGO6XOI[HMBIﬁ 00BeM HCXOAHBIX JaHHBIX JJIA

2. Conepxanue

Coepsatie HanmenoBanue
Ne, HaumenoBanue Heﬁunﬁ MIPaKTUYECKHUX Buner CPC
TEMBI (ceMHHApCKUX 3aHATHI) (K0J1-BO YacoB)
(K0JI-BO YacoB)
(K0JI-BO 4acoB)
Monyas 3. Hudpossie noacrannuu (54 yaca)
CoBpeMeHHbIE Pabota ¢ TunoBsiMH
METOJIbI cXeMaMH IOJICTaHIINH,
YIIpaBJICHUS npeBapUTEILHBINA BHIOOD
o0opynoBaHuEM | 000OpYyIOBaHHUS CHIIOBOTO U
py Py HUccnenosanune
00BEKTOB MU3MEPUTEIIBHOTO
Tema 3.1. OcHOBHBIE . | THUIIOBBIX CXEM
JIEKTPOIHEpPreTy | 060opynoBaHus HUPPOBOI .
HaIpaBJICHUS MOJICTAHIINHN |
KH. nozacrannuu (5 4.).
U(ppPOBU3ALIHU B OCHOBHOT'O CUJIOBOTO
TpeboBanus, 3aoanue 1.
AIIEKTPOIHEPTETHKE 000pyI0BaHUS
TIPUHITUTIBI | dopmupoBaHUE MTEPEUHS
(144.) IJEKTPOIHEPTETUUECKU
WHCTPYMEHTHI, OCHOBHBIX 00BEKTOB
x cucteM. (7 4.)
WCTIOJb3yeMbIC B | YIIPABJICHUS ¥ H3MEPECHHUS
U POBBIX BapuaHTa HU(POBO
crcTemMax MIOJICTAHITUH 110 TUTIOBOM
yTIpaBJICHUS CXeMe MOACTAHINH
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Ne, HauMeHOBaHUE
TEMBI

Conepxxanue
JIEKIIUH
(K0JI-BO YacoB)

HanmenoBanue
MPAKTUIECCKIX
(ceMUHAPCKUX 3aHSTHIA)
(K0J1-BO 4acoB)

Buast CPC
(K0JI-BO YacoB)

OJICKTPOOHEPI'CTH
YECKUX CUCTEM

(24.)

Tema 3.2.
[TpuHIIMITIBL
MIOCTPOCHHUS
udpoBoi
noacraniu (40 4.)

O YHKIIMOHAIBHOE
pe3epBUpOBaHUE
u
CaMOJIMarHOCTHKA
00opyIoBaHUsI.
O0600meHHas
nH(pOpMaIMOHHAS
mozens CUM
(Commoninforma
tionModel, CIM),
uepapxus
KJIACCOB U
MoJenen
o0opynoBaHus
MTOJICTAHITUH.
0630p
CYIIECTBYIOIINUX
TEHJCHIIUHN MTPH
MTOCTPOCHHUH
ndpoBoit
MTOJICTAHITUHN
(54.)

Nnentudukanus
TEXHOJIOTHYECKUX CUCTEM
1u(ppoBOH MOACTAHIINH
(15 4.).

3aoanue 2.
@opMUPOBAHUE PELICHUS
10 BBIOPAaHHOMY BapHaHTY
urM(poBoI MoICTaHIIUN

[ouck nnpopmarmu no
TUIIOBBIM PELICHUSM B
yacTu 000pyAOBaHUS U
IPOTOKOJIOB CBSI3U OT
IIPOU3BOJUTENIEH
obopynosanus (20 4.)
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3. YcJ0Bus peau3aliy NPOrpaMMbl I CUUIJIMHbI

Opranu3anMoHHO-NEeJAroOrnYecKue yCJI0BHUS pPean3aluy NporpaMmmbl

OOyueHue Mo mporpaMmme peaanu3oBaHo B ¢Gopmare CMENIaHHOTO OOy4YeHWs,
C MPUMEHEHHEM AaKTHUBHBIX TEXHOJOTUA COBMECTHOIO OOyYEHHsI B DJICKTPOHHOU
cpene (CMHXpOHHbIE M ACHHXPOHHBIE 3aHATHs). JIEKUMOHHBIM  MaTepual
MPEACTABISACTCS B BUJE CHUHXPOHHBIX JIGKIMH, 3amucei 3aHSATUH, TEKCTOBBIX
MaTepuasoB, MpPe3eHTAlNi, pa3MellaeMbIX B DSJIEKTPOHHOM Kypce. JlaHHbIe
MaTepuasbl COMPOBOXKIAIOTCS 3aJaHUSIMH M JUCKYCCHUSIMH B 4aTax AUCHUIUIMH.
N3yuyenune Tteopernyeckoro wmarepuana (CPC) mnpenmomaraerca 10 W moclie
CUHXPOHHOM 4acTu paboTHI.

MartepuajibHO-TEXHHYECKHE YCI0BUS peajn3aliu NporpaMmbl

3aHsATUS peanu3yloTcsi Ha 0a3e HHCTPYMEHTOB BHJICOKOH(EPEHIICBSI3U
U BKJIIOYAIOT B ce0si JIEKIIMOHHbIE W TMpakTHueckue 3aHsaTuss. [lns mpoBeneHus
BeOMHApPOB NPHUMEHSIETCS Mporpamma BujieOKOH(DepeH1cBs3u. [Ipu mpoBeaeHUn
JCKIHUHA, TMPAKTUYECKUX  3aHITHM, CaMOCTOATENbHOM  paboThl  CiymiaTeneu
UCIIOJIB3YETCSl  CIENylollee O0OpyIOBaHUE: KOMIIBIOTEp C HAyIIHUKaMH WX
ayJMOKOJIOHKaMH, MHUKpOpoHOM U BeO-kamepoiu. IlporpammHoe oOecrieuenue
(oOHOBIIEHHOE 110 mocCHeAHerd Bepcum): Opay3ep Google Chrome, SimiInTech,
TEKCTOBBIN pPeaKTop.

Y4eOHO-MeTOAMYECKOE U MH(POPMALMOHHOE 00ecIieYeHe POrpaMMBblI

JlucuuiauHa MOKeT OBITh peain30BaHa Kak OYHO, TaK M 320YHO, B TOM YHUCIIE,
C TpPUMEHEHHEM AUCTAHIMOHHBIX O00pa30BaTEeNbHBIX TexHONOoTHWid. OHa BKIIOYAET
3aHATHS JISKIIMOHHOTO THIA, WHTEPaKTUBHBIC (OPMBI OOyYCHHS, MPAKTUUCCKUC
3aHSITHS.

Coaepxanue KOMILUIEKTA y4e0HO-METOAUYECKHUX MATEePHAJIOB

[To nmaHHOW AWCHUIUIMHE TIPOTrpaMMBl HMMEETCS JJICKTPOHHBIM  y4eOHO-
meroanueckuii komruieke (YMK) na mmardopme anektpoHHbX KypcoB COY. YMK
COJICPKUT: CHUCTEMY HaBHUTallMU IO Tporpamme (yueOHO-TeMaTHYeCKUi IIjIaH,
rpaguk paboOThl 1O mMporpaMme, CBEIEHHUA O pe3yJabTaTax oOy4YeHHus, O
MpernojiaBareisix  nporpammbl, (Gopymbl it OOBSBIEHWH HW  BOIIPOCOB
MpernojiaBaresisiM), HaOOp MPE3eHTAlUi K JICKIUSIM, Ha0Op CCHUIOK Ha BHEIITHHUE
oOpa3oBaTenbHbIE PECypChl W MHCTPYMEHTHI, CHUCTEMY 3aJaHUN C MOAPOOHBIMU
WHCTPYKITUSIMU, CITUCKA OCHOBHOM M JIONOJHUTEIBLHOMN JUTEPaTyphl. B 31ekTpoHHOM
Kypce peaju30BaHa CUCTeMa 00paTHOM CBS3H.

Jluteparypa

OcHosHas numepamypa

1. Casuna, H.B. IHHOBanmoHHOE pa3BUTHE DJEKTPOIHEPIETUKU HA OCHOBE
texHomornii Smart Grid: yueOHOe TocoOMe. AMYPCKHI TOCYJapCTBEHHBIM
yHuBepcuteT, brnarosemenck, 2014. URL: http://www.iprbookshop.ru/103865.html
(DnexTpoHHOE U3JIaHKE).

2. TOCT P 59279-2020 Enunast sHepreTHdeckasi CUCTEMa M M30JIUPOBAHHO
paboTaromume >HEProCUCTeMbl. JJeKTpuueckue ceTu. CXeMbl NPUHIUIHAATLHBIC
AIEKTPUYECKUE PACIPEACIIUTENBHBIX YCTpoicTB oT 35 no 750 kB moacraHumii.
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TumnoBble pemieHus. PekoMmeHaanuu 1o MNPUMEHEHUIO [DIJIEKTPOHHBIM pecypc]. —
Pexxum moctyna: https://docs.cntd.ru/document/1200177281

Llononnumenvhas rumepamypa

1. TOCT P 54835-2011 61850-1:2003 Cetu u cuUCTEMBI CBS3U Ha
noactaniusx. Yacte 1. Beegenue u 0630p.

2. T'OCT P 54325-2011 (IEC/TS 61850-2:2003) CeTu u cHCTEMBI CBSI3H Ha
noAcTaHuuax. Yacte 2. TepMUHBI U ONPEIEIICHHUS.

3. TOCT P M3K 61850-3-2005 Cetn 1 CHUCTEMBI CBSI3M HA TOJCTAHITUAX.
Yactp 3. OcHOBHBIE TPEOOBAHUS.

4. TOCT P MBK 61850-5-2011 CeTn u cucCTeMBbl CBSI3U Ha MOACTaHIUAX.
Yacte 5. TpeboBanus k cBsi3u Ast QyHKIUN U MOJIENIEH YCTPOMHCTB.

5. TOCT P MDK 61850-6-2009 CeTut M CHUCTEMBI CBSI3M Ha ITOJCTAHIIMAX.
Yactp 6. S3bIk omucaHusi KOHGUTYpAIMU JJIA CBSI3U MEXKIY HHTEIUIEKTYalIbHBIMU
ANEKTPOHHBIMU YCTPOWCTBAMHU HA SJIEKTPUUECKUX MOACTAHIUSX.

6. T'OCT P MDK 61850-7-1-2009 Cetut 1 cuCTEMBI CBI3M HA MOICTAHIIUIX.
UYacts 7. bazoBast cTpyKTypa CBSI3U ISl TIOJCTAHIIMA M JIMHEMHOTO 00OpYJAOBaHUS.
Paznen 1. [IpuHIUIIBI 1 MOJICIIH.

7. TOCT P MDK 61850-7-2-2009 Cetnt 1 CUCTEMBI CBSI3U Ha ITOJCTAHIIUAX.
UYacts 7. bazoBast cTpyKTypa CBSI3U ISl TIOJCTAHIIMA M JIMHEMHOTO 00OpYAOBaHUS.
Pa3znen 2. AGctpaktHbiii uHTEepdeiic yeuyr csazu (ACSI).

8. T'OCT P MDK 61850-7-3-2009 Cetn 1 CHUCTEMBI CBSA3HM Ha MOIACTAHIIUIX.
Yacte 7. bazoBas cTpyKTypa CBSI3M AJisl OACTAHIIMNA U JIMHEUHOTO 000pYyA0BaHUS.
Pasnen 3. Knacceel o0mmnx JTaHHBIX.

9. TOCT P MDK 61850-7-4-2011 Cetn 1 cucTeMbl CBSI3M Ha IOJCTAHIUIX.
Yacte 7. bazoBas cTpyKTypa CBSI3M AJisl OACTAHIIMNA U JIMHEHHOTO 000PY/I0BAHMS.
Paznen 4. CoBMecTUMBIE KIACChI JIOTUYECKHUX Y3JI0B U KJIACCHI TAHHBIX.

10. Communication networks and systems for power utility automation - Part
8-1: Specific communication service mapping (SCSM) - Mappings to MMS (1SO
9506-1 and ISO 9506-2) and to ISO/IEC 8802-3 (IEC 61850-8-1:2011).

11. Communication networks and systems for power utility automation - Part
9-2: Specific communication service mapping (SCSM) - Sampled values over
ISO/IEC 8802-3 (IEC 61850-9-2:2011).

12.1EC 61850-90-4, Communication Networks and Systems in Substations.
Part 90-4: Network Engineering Guidelines. Technical Report, 2010.

13. Simple Network Time Protocol (SNTP) Version 4

14. IEC 62439-3 Industrial communication networks - High availability
automation networks - Part 3: Parallel Redundancy Protocol (PRP) and High-
availability Seamless Redundancy (HSR) - Edition 3.0.

15. Cranmapt IEEE1588.

16. CTO 56947007- 29.240.10.302-2020 TunoBbie TeXHUYECKHE TPEOOBAHUS K
OpraHu3alMd | Npous3BoAuTeNbHOCTH TexHojornueckux JIBC B ACY TII TIC
EHDC.

17.  CTO  56947007-29.240.10.299-2020  [udpoBas  moacTaHIu.
Metoauueckue ykazanus o npoektupoBanuto [{I1C
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llepeuenvs  pecypcos  ungopmayuoHHO-MeNeKOMMYHUKAYUOHHOU — cemu
«Unmepnemy, HeoOX00UMbLX OJ151 0CB0EHUSL OUCYUNTUHDBL

1. IEC 61850 Tissue Database «Add new LNs SVTR SCTR» (caiit). URL:
https://iec61850.tissue-db.com/tissue/1371/

2.  Cair uudpoBort Oumbmuoreku |IEEE  (mo  goctymy). URL:
https://ieeexplore.ieee.org/Xplore/home.jsp

3. Oruetst nabopatopun KubOepOe3omacHocTH Kommanuu «PocTtenexom-
Comap»  (caiit). URL: https://rt-solar.ru/analytics/reports/

4. Matepuansl cielMain3upoBaHHOTo mopTana [ludpoBas moacranus [cait].
URL.: http://digitalsubstation.com/

5. ApxuB xypHana "Penelinas 3ammurta u aromarusanus” [cait]. URL:
http://www.srzau-ric.ru/izdatelskaia-deiatelnost/zhurnal/arhiv/

6. Ilopran xypHana "ABTromaTuzanusi B mpombiiiuieHHOcTH" [caiiT]. URL:
https://avtprom.ru/tsifrovaya-podstantsiya

4. OneHKka KavecTBA OCBOGHHSI NPOrpaMMbl JMCHHUILIMHBI ((pOpPMBI
aTTecTalMu, OlleHOYHbIEe 1 MeTOAUYECKHE MaTepHaJbl)

@®opma aTTecTalyy MO AUCUMUILJIMHE — 3a4eT.

OneHka pe3yapTaTOB OOYYEHHUS OCYIIECTBIISIETCS CIEAYIOIIMM OOpa3oM.
MakcumasbHO 3a Kypc MOKHO HaOpatb 100%, u3 Hux:

TECThI CAaMOKOHTPOJISI K Jiekiusim 40 %;

MpaKTHIecKue 3a1anus coctapisiior 60 %.

3ader momy4aroT ciymiarend, Haopasmme He MmeHee 50 % u3 100% ot obrmiero
mporpecca 1mo Kypcey.

Ilepedens 3a1aHUii M/UJIH KOHTPOJIbHBIX BOIPOCOB

Ilpakmuueckue 3a0anus
1. dopmupoBaHue TIEpeUHS OCHOBHBIX OOBEKTOB YIpaBICHUS U
U3MEpEHUs BapuaHTa UU(POBON TMOACTAHIIMM IO THUIIOBOM CcXeme
MOJICTAHIINH.
2. @opMupoBaHWE pEHICHUS 10 BBIOpAaHHOMY BapHwaHTy UU(PPOBOI
TI0JICTAHIINH.

3aoanus ona camocmoamebHou pabonvt
B camocTosiTenbHBIE pa0OTHl BXOOUT HM3yYEeHHWE MaTepwiia Kypca |

3aKperieHue 3aJaHuii ¢ MPAKTUYECKUX YPOKOB.

Kputepun oneHnBaHus 3aJaHUi U/WIN KOHTPOJbHBIX BONPOCOB

Bamer 1 6amn 2 Gama 3 damta
3agaHne BBITOIHEHO 3amanue BBITOJHEHO, | 3aaHu€e BBIIOIHEHO
Kpurepwii 4acTUYHO, TpeOyeT HO TpebyeT MOJIHOCTBIO, HE TpeOyeT
CEPHhE3HON JOPAOOTKH | HEKOTOPOI TOpabOTKH | TOpabOTKH
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IIpuMepbl NPAKTHYECKUX 3aTAHUA

3aganme 1. @opMupoBaHUE TEPEUYHS OCHOBHBIX OOBEKTOB YIPABJICHUS U
M3MEpPEHUs BapuaHTa HU(PPOBOI MOJICTAHIIUU 11O TUTIOBOW CXEME MOJICTaHIIUU

Llenv 3a0anus: W3yddTb U BHIOpaTh IMEpEYeHb OCHOBHBIX OOBEKTOB
yrpaBieHus HUPPOBON MOJACTAHIINH.

Hncempyxkyua:

KoMmMyTannoHHble anmnapatsl (BBIKJIFOYATEIN)

1. CoctaB KOHTPOJIHPYEMOTO U YIIPABISIEMOT0 000PYJOBaHUS:

- BBIKJIIOYATEIb;

- TPHUBOJ BBIKJIIOUATENS] (IIEKTPOMArHUTHI BKIIOUEHHUS U OTKIIOYEHHUS,
MEXaHHU3M U aBTOMAaTHKa 3aBOJIa MIPYKHUH, TATUUK TTOJTOKECHHS );

- BCTPOCHHbIE TPAHCPOPMATOPHI TOKA.

2. TpeGoBanmus 1-if craauu

1) O6beM n3MepeHuit 1 JaTYNKOBOM YacTu:

- JATYUKU MOJIOKEHUS (KOHTAKTHBIE, TUCKPETHBIE);

- JaTYUKU TEXHOJIOTMYECKHE ([aBJICHHE W IUIOTHOCTh 3JI€ra3a, COCTOSHUE
MPYXKUH).

2) PacueTHO-IMarHOCTUYECKWE 3a7a4yi: TPUOTMKCHHBIA (HET TOYHOM
uHGOpMallMM O TIOJIOKEHUHM TJIABHBIX KOHTAaKTOB) pacdyeT KOMMYTAIlMOHHOIO
pecypca.

3) Monyne mnpencraBisieT co0oil cpencTBO HUGPOBOKM HHTETpaluu BCEX
YCTPOMCTB, YCTaHABIMBAEMBIX PSAIOM C BBIKJIIOYATENEM (YCTPOKWCTBO OTKIIIOUEHHS B
OECTOKOBYIO Tay3y, YCTPOMCTBO OMNEPATUBHOW WM JOJTOBPEMEHHOM JUArHOCTHUKH,
YCTPOMCTBO BBOJA CUTHAJIOB OT TEXHOJIOTMYECKUX JATYMKOB BBIKIIOYATENS).

3ananmne 2. @opMHpOBaHUE PEIICHUS MO BBIOPAHHOMY BapHaHTy LU(POBOM
HOJICTAaHIUH.

Ilenv 3a0anusa: wW3yduTh W BBIOpaTh MpEeABApUTENbHOE PELICHHE I10
BBLIOPAaHHOMY BapHaHTy ITU(POBOM MOJICTAHITUH.

Hncempyxkyusa:

KoMmmyTarnonHusie anmapatsl (BHIKIIIOUATEITH )

TpeboBanus 2-it ctaguu

1) OObeM wu3MepeHuil W amnmapTaHOW 4YacTH: BMECTO JAaTUYMKOB KpalHUX
noyiokKeHU  (OJIOK-KOHTAaKTOB)  HCHOJB3YIOTCA ~ ONTUYECKHE JIaTYUKU  yIUia
MOBOpOTa/TIepeMenieHus (AJi1 TOYHOTO KOHTPOJISi MTHOBEHHOTO MOJIOXKEHUS TI1aBHBIX
KOHTAKTOB) MACCUBHOTO TUTIA C IIM(PPOBBIM BBIXOOM.

2) IIpuBOJ BBIKITIOYATEIIA:

- ToJaya HampsDKeHUS Ha DJIGKTPOMATrHUTHI BKIIOYCHHS W OTKIFOUCHUS
OCYUIECTBIISIETCS] TOCPECTBOM TPUAKOB C ONITUYECKUM YIIPABICHUEM;

- B CXEME YMpaBJCHUS 3aBOJIOM IMPYXKUH TaKKe HCIOJIb3YIOTCS TBEPO-
TEJbHBIE CUJIOBBIE KITIOUH.

3) Berpoennnie mudpoBbie TpaHCHOPMATOPHI TOKA — ONTUYECKHE ITU(POBBIE C
npotokoioM 61850-9.2. Mudbopmanus OT HUX UCIIONB3YETCs BBIKITIOYATENIEM (CXxema
yIpaBJIeHUs, CUCTEMAa IUAarHOCTUKHU), a TaKXKe MOCTYNaeT BO BHEIIHIOK LU(POBYIO
CETb.
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4) Moaynp CBA3M — KOHTPOJLJIEP YIIPABICHUS:

Moaynb cBs3u B OOLIEM ciydyae BKJIIOYAET cCieayrolue (QyHKIMOHAIbHbBIE
cyOMoTynu:

— BKJIFOUEHHUSI BBIKJIFOUATEIIS,

— OTKJIFOUCHHMS BBIKIIIOYATEIsI B OECTOKOBYIO Mmay3y (1modasHo),

— YIpaBJIEHUs IPUBOIOM 3aBOJIa MPY>KUH,

— MOHMUTOPMHTAa W JMArHOCTUKU (BKItOYas (YHKIMIO KOHTPOJS dJierasa,
COCTOSIHUSI IPY>KWH, TOTOBHOCTH K BKIIOYCHHIO M OTKIIIOYCHHIO),

— 3JIEKTPOIUTAHUSI.

KonnuecTtBo Momynel CBSI3M AOKHO OBITH PaBHO KOJUYECTBY COJICHOUOB
BKJIIOYEHHUSI (OTKJIFOUECHUS).

IIpuMepbI TECTOBBIX 3aJaHNH K JIEKIIUSAM
1. KommuecTtBO apxuTeKTyp HU(MPOBBIX MOJACTaHIMKA B cooTBeTrcTBUU [TAO
«Poccetn» u cornaco «Poccetu @CK EQC».:
a. OJlHa;
b. nse;
C. Tpu
2. Iludpossie moacTaHIMu 6A3UPYIOTCS CEPUH CTAHIAPTOB!
a. MOK 61850;
b. M3K 63850;
c. 'OCT P MBK 62580
3. BriGepute ocHOBHBIE MPOTOKOIHI cBsizu MOK 61850:
a. ModBus;
b. MMS;
c. GOOSE
4. BwiOepute TpeboBaHUS K cUCTeMaM IIU(PPOBOM MOICTAHIINN
a. BrnIcokas HageKHOCTD,
b. M30aupoBaHHOCTH OT HHTEPHET-CETH;
c. CpencrtBa noaaep>KKu YTEHUS OCLIUILIOIPAMM
5. Ilepeuncrnure cuUIOBOE KOMMYTAIIMOHHOE OOOpPYIOBaHHE HAa BBICOKOM
HaIpsKEHUH TOICTAHIUU:
a. MpeloXpaHuTENH,
b. BBIKIIOYaATENH;
C. pa3beAUHUTEIH.
6. Ha kakoif HameXHOCTH pabOThl 000pYynOBaHUS LUMPOBON MOACTAHIIMU
ocHoBaH ctanaapt MOK 61850:
a. 95%;
b. 90%;
c. 100%.
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PABOYASA NIPOTPAMMA
AMCIHHUIUIAHBI (MOIYJIs1)
«HTe/UIeKTYaIbHBIE CUCTEMbI B JIEKTPOIHEPreTHKEe: KOHUENTYaJ bHbIe
OCHOBBI»

1. AuHOTAMA

JlaHHasi AMCUUIUIMHA 3aTParuBaeT BOMPOCHI MOCTPOCHUSI MHTEIUICKTYaJIbHBIX
CHCTEM B AJICKTPOIHEPIeTHKE: OCHOBHAS TEPMHUHOJIOTHS; TaHHbIC U 3HAHUS, MOJCIU
NpE/CTaBICHUS 3HAHUM; OKCIEpPTHAas CHUCTEMa; WCKYCCTBEHHBIM HHTEIUICKT,
MalIMHHOE OOydYeHHe, HEHPOHHBIE CETH; OOBEKTHO-OPUEHTHUPOBAHHBIA MOIXO,
UML; koMMyHUKaIlMOHHBIE TeXHOJoTHH, Smart Grid.

Heap nucuumIuHbI (pe3yJbTaThl 00y4eHHs )

[lo okoHuyaHuum OOy4YeHHs Ha [JAHHOW JHCHMIUIMHE CIyllaTean OyayT
CIIOCOOHBI:

PO3. BeiOuparb anroputMbl U CHOCOOBI  paboOTbl B CUCTEMax
aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS U MPOrPAMMHOM OOECIEUEHHM ISt
BBITNIOJIHEHMSI TpaUUECKUX U TEKCTOBBIX pa3zaenoB npoekrta UCY.

3. Coaepxanue

Coepsatie HaumenoBanue
Ne, HauMeHOBaHMUE Heﬁunﬁ MPAKTUYECKUX Buner CPC
TEMBI (ceMUHAPCKUX 3aHITHIA) (K01-BO YacoB)
(K0JI-BO YacoB)
(KOJI-BO 4acoB)

Moayanb 4. UHTe/UIeKTya/IbHbIe CHCTEMbI B 3JIEKTPOIHEPreTHKe: KOHIENTYyaJbHble
0CHOBBI (54 yaca)
Tema 4.1. TlousaTue

Pa6ora ¢ sa3pikamu

00 OcHOBHBIE
MK TVATEHON | TeOMIHDL pasmetrkun. HTML, XML. | [louck nnpopmarmu no
y P 3aoanue 1. teme HTML, XML
cucreme. Monenu U OIpeesIeHUs
[pencraBnenue nanubix B | (6 4.)
NpeCTaBICHHUS (24.)

3nanui. (12 4.) 3aaHHOM (opmare. (4 4.)

Konctpyknus u
IIOCTPOEHHUE
JKCIEPTHBIX
cerel. Tumel

Tema 4.2. Metoast
NU. DxcniepTHBIE

00630p MeTOIOB

[Touck nnpopmaruu no
MAaIIMHHOTO 00yUY€eHus

TEME PETPCCCUOHHOTO

CUCTEMEL. N . | 3aoanue 2. Peanuzamus
. HEHPOHHBIX CETEH aHaJM3a, MalllMHHOT'O
Hetiponnsie B aJTOpUTMa PETPECCUH B o6yuenns. (6 1.)
cetn.(12 u.) ’ Matlab. (4 4.) i ' '
KOTOpBIC OHU
pemaror.(2 4.)
IIpencraBnenue
Tema 4.3. Beenenue o g{ cf[Bme 3aoanue 3. Peanusamus N3yueHne mnpUHLHKIIOB
B O0OBEKTHO- S — MPUHIIMIA HACIEIOBAHUS 00BEKTHO-
OpPUEHTUPOBAHHBIH Og’beKTHO MyTEéM CO3aHUS KJIACCOB C | OPUEHTUPOBAHHOTO
IIOAXO0JI Ha OCHOBE 3aJaHHBIMHA CBOMCTBAMM M | IIOAXOHa Ha OCHOBE
. OpPUEHTUPOBAHHO .
JavaScript.(14 4.) Meroaami. (6 4.) JavaScript. (11 4.)

ro moaxona.(3 4.)
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HanmenoBanue
MPAKTUIECCKIX
(ceMUHAPCKUX 3aHSTHIA)
(K0JI-BO 4acoB)

Conepxxanue
JIEKIIUH
(K0JI-BO YacoB)

Buast CPC
(K0JI-BO YacoB)

Ne, HauMeHOBaHUE
TEMBI

Tema 4.4. Beenenune
B UML. Onucanue

SHEPrOCUCTEM C Ucnoap3oBanue Badanue 4. Cosnanme

nomomibio UML. UML u XML B ' A N3yueHue ocHOB
UML u XML-

HUcnionp3oBanue OIMCAaHUN criewmduKanyii cnerem craniapra MOK

XML B MBK 61970- | ctanmapra MOK 61970-301. (4 4.)

301, Smart Grid.(16 aNeKTpocHaO)eHus. (4 4.)

q.)

61970-301. (4 w.)

3. YciaoBus peanu3anuu nporpamMmmsl IMCIIUIIIINHBI

OpraHu3anMoHHO-NeIArOrH4YecKHue YCJIOBUSA Peau3aiuu MporpaMmbl
OOyudeHue Mo mporpaMMme peajiu30BaHO B (popMare CMEIIaHHOTO O0Yy4YeHHs,
C MPUMEHEHHEM AaKTUBHBIX TEXHOJOTUNW COBMECTHOIO OOyYEHHsI B DJICKTPOHHOU

cpeac (CI/IHXpOHHLIe U  ACHHXPOHHBIC SaHHTHH). HGKHI/IOHHBIﬁ MaTcpHual
MNpcaACTaBLICTCA B BUJAC CHHXPOHHBIX JICKIII/II;’I, 3anuceu 3aHHTHﬁ, TCKCTOBBIX
MaTcpuaiosB, HpC3CHTaHHﬁ, pasMCIIaCMbIX B OJJICKTPOHHOM  KYypCC. HaHHBIG

MaTepuaibl COMPOBOXKIAKOTCA 3aJaHUSIMU U JUCKYCCHUSAMH B YaTax IUCIUIUIMH.
Nzyuyenue Tteoperuueckoro wmarepuana (CPC) mnpenmomaraercs 10 U mocle
CUHXPOHHOM YacTu paboThI.

MarepuajbHO-TEXHUYECKHUE YCJIOBUS Peau3aliu NpPorpaMmmbl

3aHATUS pealu3yloTcsi Ha 0a3e HWHCTPYMEHTOB BHJICOKOH(EPEHIICBS3U
Y BKJIIOYAIOT B ceO0sl JICKIIMOHHBIE W MpakTU4Yeckue 3aHaTtus. [l mnpoBeneHus
BEOMHAPOB NPUMEHSETCS Mporpamma BujacokoHdepeHucBs3u. [Ipu mnpoBeneHun
JIEKIUN, TMPAKTUYECKUX  3aHSATUM, CaMOCTOSTENIbHOW  pabOThl  ciymiaTenen
UCIIOJIB3YeTCsl  cieayromee oOOpyJoBaHUE: KOMIBIOTEp C HAyIIHUKAMU WA
ayJIMOKOJIOHKaMHu, MHUKpOopoHOM U BeO-kamepoi. IIporpammHoe obecneueHue
(oOHOBIIEHHOE 10 TocieaHelt Bepcun): opaysep Google Chrome, Matlab, TekcToBBIi
penakrTop.

Y4eOHO-MeTOAMYECKOEe 1 MHPOPMALIMOHHOE 00ecliedeHne MPOrpaMMbl

JlucrumuirnHa MOKeT OBITh peann3oBaHa Kak OYHO, TaK U 3a0YHO, B TOM YHUCIIE,
C TMPUMEHEHUEM UCTAHIIMOHHBIX OO0pa30BaTENBbHBIX TeXHOJOTHUH. OHa BKIIOYAET
3aHATUSA JICKIIMOHHOTO THIA, WHTEPAKTUBHBIE (GOpMBI OO0YUYEHHUs, MPAKTUYECKUE
3aHSTHUS.

Conepxanue KOMILUIEKTA y4e0HO-METOAUYECKHUX MATEPHAJIOB

[lo nmaHHOW AWCHUIIMHE MPOrpaMMbl HMMEETCS DJIGKTPOHHBIM y4eOHO-
meroanueckuii komiuieke (YMK) na miardopme anekTpoHHbIX KypcoB COY. YMK
COJICP)KUT: CHUCTEMY HaBHUTallMM II0 porpaMme (y4eOHO-TeMaTH4YeCKUM TIjIaH,
rpaguk paboOTBl TO MporpaMMme, CBEIEHUS O pe3yiabTaTax oOy4YeHHus, O
MpernojiaBarenisaix  mporpamMMmbl, (opyMbl st OOBSBIEHWH ©W  BOIPOCOB

MPENnoAaBaTEeIsIM ),
oOpa3oBaTeIbHbIC

HAa0Op Mpe3eHTAuil K JICKIIUSIM, HAa0Op CCBHUIOK Ha BHEIIHHE
pECypchl M MHCTPYMEHTHI, CHUCTEMY 3aJaHUuil C MOJAPOOHBIMU
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MHCTPYKIUSMU, CIIUCKU OCHOBHOM U IOMOJIHUTENBHOUN TUTEpaTypbl. B 35ekTpoHHOM
Kypce peaju30BaHa cucTeMa 00paTHOM CBS3H.

Jluteparypa

OcHosenas ntumepamypa

1. beccmeptriii, W. A. WHTemnekTyaabHble CHUCTEMBI : YYE€OHUK U
npakTukyM s By3oB / M. A. beccmepthbiii, A. b. Hyrymanoga, A. B. IlnaToHoB. —
Mockga : U3gatensctBo FOpaiit, 2023.

2. Kynpssues, B. b. MHTemnekTyanbHble CUCTEMBI | YYEOHUK U IPAKTUKYM
st By3oB / B. b. Kynpsisues, 2. O. I'acanos, A. C. [logkom3un. — 2-¢ u3f., UCHp. U
non. — Mocksa : U3gatensctBo FOpaiit, 2023.

3. Brerorun, B. B. Maremaruueckue OCHOBBI MAIIMHHOTO OOYYEHHS U
nporuosuposanusi. — M.: MIIHMO, 2013.
4, Cakymnn, C. A. OcnoBbel wuHTepHET-TeXHONOTMI: HTML, CSS,

JavaScript, XML: Y4e6Hoe nocobue. Mocka: MI'TY um. H.D. baymana, 2017.

Jlononnumenvras numepamypa

1. AnpnpeitunkoB, A. B. MuTemiekTyanbHbie HHOOPMAIMOHHBIE CUCTEMBI U
METO/Ibl HMCKYCCTBEHHOTO HWHTEUIeKTa: yueOHuk / A. B. Awungpeituuxon, O. H.
AnpapeituukoBa. - MockBa: THOPA-M, 2023.

2. [laten, Amnxyp. IlpukiagHoe wmammHHOE O0OyyeHue O0€3 yuuTens
¢ ucnonb3zoBanueM Python: Ilep. ¢ anrn. — CII6.: OO0 «/Ilnanextuxay, 2020.

Ilepeuenv  pecypcos  unOpMAYUOHHO-MENEKOMMYHUKAYUOHHOU — cemu
«UnmepHnemy, HeoOX00UMbLX OJis1 0CB0EHUSL OUCYUNTUHDBL

1. Bc€ mpo UML[OnextpoHHbIi pecypc]. — Pexum  jgocrymna:
https://coderlessons.com/?s=UML.
2. VYueOnuk mno XML [Dnextponnsiii pecypc]. — Pexum pocryna:

https://coderlessons.com/?s=xml.
3.  Machine Learning in MATLAB [DnektponHsiii pecypc]. — Pexum
noctyna: https://www.mathworks.com/help/stats/machine-learning-in-matlab.html.

4. OueHKka KavyecTBa OCBOEHUSI NPOrpaMMbl JMCHMILIMHBI ((pOpMBI
aTTecTalMy, OlleHOYHbIEe 1 METOANYECKHE MATEePHUAJIbI)

dopma aTTecTaluy Mo AUCHUIIHHe— 3a4eT.

OueHka pe3yJbTaToB OO0Y4YEHHS OCYIIECTBISIETCS CIEAYIOIUM 00pa3oMm.
MakcumanbHO 3a Kypc MOkHO HaOpath 100%, U3 Hux:

TECTbl CAMOKOHTpPOJIA K JekiusaMm 40 %;

MPaAKTUYECKUE 3aJJaHus COCTABISIOT 60 %o.

3aueT nmoiyyaroT ciymarenu, Habpasuie He meree 50 % u3 100% ot obuiero
mporpecca 1o Kypcey.
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Ilepeyenb 3a1aHUil U/MJIM KOHTPOJIbHBIX BOIIPOCOB

Ilpakmuueckue 3a0anus
1. IlpeacraBnenue AaHHBIX B 3ajJaHHOM (Qopmate C momornisio HTML,
XML.
2. Peanuzanus anroputma perpeccur B Matlab.
3. Peanuzauuss mpuHIMIA HaclIeAOBaHUS MYyTEM CO3JIaHUS KJIACCOB C
3aJJaHHBIMH CBOMCTBaMU M METOJ[aMH B TIporpamme Ha JavaScript.
4. Cozpanne UML u XML-cnenudukanyum CUCTEMBI 3JIEKTPOCHA0KEHHUS.

3aoanus ona camocmoamenbHoll padomol
B camocTosiTenbHbie  pabOThl  BXOAUT M3y4YEHUE MaTepuyia Kypca U

3aKpEMJICHUE 3aIaHUi C MPAKTUYECKUX YPOKOB.

KpuTtepun oniennBaHus 3aJaHN /WM KOHTPOJIbHBIX BONPOCOB

Banet 1 6amn 2 bayta 3 Gamna
3ananue BBITIOJIHEHO | 3amanue BBIIIOJIHEHO, | 3amaHue BBIMIOJTHEHO
Kpurepnit YaCTUYHO, TpeOyer | HO TpeOyeT HEKOTOpOH | MOJTHOCThIO, HE TpedyeT
CEpbE3HOH TOpabOTKH TopabOTKH JIopabOTKH

IIpumepsbl NPAKTHYECKUX 3aaHUI

3ananme 2. Peanuzanus anroputma perpeccuu Ha Matlab.

L]env 3a0anus: U3yUYUTh U PEATU30BATh AITOPUTM PETPECCUH.

Hnempyxyus:

[IIar 1. IToaroroBka u npenoopadboTKa JaHHBIX (WJIU FeHepalysl TaHHbIX).

[Ilar 2. N3ydyeHue aaroputMa Mporao3a 3Ha4€HUH Ha OCHOBE BOCCTAHOBJIEHUS
(GYHKIIUU ¢ TPUMEHEHUEM PErPECCUM.

[ar 3. Peanmu3oBats anroput™ B Matlab.

[Ilar 4. Otobpa3uth Ha TpaduKax HCXOAHBIC JaHHBIE U TOJTYYCHHBIH
pE3YIBTATHI.

3apanue 3. Peanuzanys npuHIMNa Hacjae0BaHus Ha JavaScript.

Lenv 3a0anus: Co3nath mporpaMmy, COJAEpXKaIlylo JBa Kiacca, TIe OJIUH
KJIacC HacJleayeTcs OT APYroro.

Hnempyxyus:

[Mar 1. Co3naét ucxoaHblil Kj1ace ¢ 3aJaHHBIMHA CBOMCTBAMH U METOJAMU.

[Ilar 2. Co31a€T npoU3BOAHBIN KJIACC C 3aJIaHHBIMH CBOMCTBAMHM M METOJIaMH,
UCIIOIB3YIOMMUMHU (DYHKIIMOHAILHOCTh UCXOQHOTO KJlacca.

[Iar 3. Hanucath KOMaH b, IpeACTaBIsONINE (YHKIIMOHATBHOCTh KJIACCOB.

IIpumepsnI TeCTOBBIX 3aJaHUI K JIEKIIUSIM
1. YUro  Takoe  uWHKancyiasiuusi B OOBEKTHO-OPUEHTHUPOBAHHOM
IPOrpaMMUPOBAHUHU:
a. COKpBITHE METOJIOB;
b. COKpBITHE CBOWCTB;
C. COKPBITHE IETAJIIEH pealln3alyu.
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Yro  Takoe HacCJEe0BAHKE B 00BEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMHUPOBAaHUU:

d. co3maHue HOBBIX KJacCOB HAa OCHOBE CYIICCTBYIONINX;

€. CO3JaHHEe HOBBIX OOBEKTOB HA OCHOBE CYIICCTBYIOIINX;

f. cospmanue HOBBIX (DYHKIIMH Ha OCHOBE CYIIECTBYIOIIHX.

3. Uto Takoe O9K3eMIULp Kilacca B OOBEKTHO-OPUEHTHUPOBAHHOM
MPOrpaMMHUPOBAHUH:

d. 00BeKT;

€. KJjacc;

f. Meton.

4. Yto TaKoe KOHCTPYKTOP B 00BEKTHO-OPUEHTUPOBAHHOM
MPOrPAMMHPOBAHUH:

d. cmenumanbHBIN METO, KOTOPBIH UCIIOIB3YETCS JIJIS CO3/IaHus 00BEKTA;

€. METOJ, HHUITHATU3UPYIOIIHNI 10JIsI O0BEKTa;

f. Meron, co3marommii HOBBIH Kjacc.
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PABOYAS ITPOT'PAMMA CTA’KUPOBKHA

1. AHHOTALINSA

OcHOBHOM  3ajlauyeil  CTAXUPOBKH  CIyIIAaTeNIed IporpaMMbl  SIBJISICTCS
3aKpCIUICHHE B MPAKTHYECKOW JESITEIbHOCTH MPO(PECCHOHATBHBIX KOMIICTCHIIHH,
YMECHUH, HaBBIKOB M 3HAHUH, MOJIYYCHHBIX B XOJI¢ O0YUCHUS, a TAKXKE IPHOOPETCHHE
HEOOXOJMMBIX YMECHHH M MPAKTHYECKOTO OIbITa HA KOHKPETHOM pabodyeM MecTe.

Heab cTakMpoOBKM —  TPUOOPETCHHE  CIYMIATEISIMA  MPOTPAMMBI
MPAKTUYECKOTO OIbITa pPabOThl, a TaKXKE€ OCBOCHHE HOBBIX TEXHOJOTHH, (opM
¥ METOJIOB OpTraHU3aINK TPYy/1a HETIOCPEACTBEHHO Ha paboyeM MecTe.

Ilnanupyemble pe3yabTaThl:

[To oOKOHYaHWHM CTOXKHUPOBKH CIyIIATeNd OyAyT CIIOCOOHBI COCTaBIISAThH
dbopMa30BaHHBIC OINMCAHUS PEIICHUH W pa3padaThiBaTh aJTOPUTMBI PEIICHUN
MOCTaBJICHHBIX 3a/7]a4 B COOTBETCTBUHU C TPEOOBAHHMAMHU TEXHHUYECKOTO 3aJaHMs WJIN
JIPYTUX TPUHATBIX B OPTaHU3aIMHd HOPMATHBHBIX JIOKYMEHTOB; IMPUMEHSTH S3bIK
nporpaMmmupoBanus Python s HammcaHus MPOrpaMMHOIO KOJa; OCYIICCTBIIATH
MPOBEPKY  PabOTOCIIOCOOHOCTH  MPOTPAaMMHOIO  OOECIEYeHHs Ha  OCHOBE
pa3paboOTaHHBIX TECTOBBIX HAOOpPOB JIAHHBIX; MCIOJB30BaTh IIPH pa3pabOTKe
POTPAaMMHOT0 00ECIIEUCHHUs CYIIECTBYIOIIME THUIIOBBIC pEUICHUs M I1a0JIOHBI
MIPOCKTUPOBAHMS.

2. ConepxaHue

HaumenoBanune
Ne, .
ConeprxaHue neKIui MMPAKTUYECKUX Buner CPC
HanMEHOBaHHE .
(K0J1-BO YacoB) (ceMUHAPCKUX 3aHSITHIA) (K0J1-BO YacoB)

TEMBI
(KOI-BO 4acoB)

CraxupoBka (16 yacoB)

O3HaKOMJIEHUE U

MIPAKTUYECKOE U3yUeCHUE
1. OOuue Bompockl P ya

HYKOHOMHUKH,
(03HAKOMJIEHHUE C

TUTAHUPOBAHUS U
MIPEANPUSITHEM )

OpraHu3aIuu

pon3BOJICTBA (2 4.)

N3yuenue oO1iero
MIPUHITUIIOB IMKJIA TI0
NPOEKTUPOBAHUS U
pa3zpaboTke
MHTEJUIEKTYaJIbHON/ (P
OBOH CUCTEMBI B
AIIEKTPOIHEPTETHKE

(4 4.).

Pemenue npakTuko-
OpPUEHTHPOBAHHBIX 3324

(6 4.)

2. IIpakTuueckas
4acTh CTAXXUPOBKU

3. [Toaroroska
OTYETHOU
JOKYMCHTAITUU

CocrasieHue oTuera
(44.)
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CopepxaHne CTaXXMPOBKU BKIIIOYAET CIAEAYIOLIUE 3TAIbI:
1. O3HakoMJieHWE C HOPMATHBHOW 0a30M, Kacarouleicsi OXpaHbl Tpyaa H
npaBuJI 0€30MacHOM pabOThI.
2. 3HaKOMCTBO ¢ pabOYMM MECTOM U JOJDKHOCTHBIMU OOSI3aHHOCTSIMU.
3. IlpakTuyeckas AesTeIbHOCTh, BBIIIOIHIEMAs 10J] KOHTPOJIEM PYKOBOIUTEIS
CTaXXUPOBKU. OOBIYHO BKJIIOYAET JTaIIbI:
3.1. Pa3pabotka TEXHUYECKOTO 3a1aHUs Ha MIPOCKT
MHTEIJICKTYaTbHOU/ IIM(PPOBOM CUCTEMBI B AIEKTPOIHEPTE€TUKE;
3.2 dopmanuzanysa U AIrOpUTMU3AIMs [IOCTABICHHOMN 3a/1a4H;
3.2. PazpaboTka  apXUTEKTyphl  MPOEKTa  HMHTEIUICKTYalbHON/IU(pPOBOH
CHCTEMBI B DJIEKTPOIHEPTETHKE;
3.3. Pazpabotka mpoekTa  HMHTEIUIEKTYalbHOW/LIU(POBOW  CHUCTEMBI B
AIIEKTPOIHEPTETUKE;
3.4. OdopmiieHre 0TYETa O MPOSKTUPOBAHUMU;
ConepkaHue  CTRXHPOBKM  3aKpEIUISICTCS  MHAUBUAYAJIbHBIM  ILJIAHOM
npoxosxienus craxupoBku ([Tpunoxenue 1).
[Ipo10KUTENEHOCTH CTAXKUPOBKM — 16 yacoB.
CraxxvpoBKa HOCHUT HWHAMBUAYAJIbHBIM WM TPYIIIOBOM XapakTep U MOXKET
peaycMaTpuBaTh TaKKe BUbI ACATEIHHOCTU KaK:
— 3HAaKOMCTBO C  MpPEANpUATHEM, OPraHU3alLMOHHOM  CTPYKTYypOil,
OCOOEHHOCTSIMU YIIPABIICHUS;
— W3y4YCHHE OpPTaHM3AINH U TEXHOJIOTHH MTPOU3BOJICTBA, paboT;
—  aHaju3 MPOU3BOCTBA;
— paboTy C  TEXHUYECKOW, HOPMATUBHOW W  00pa3oBaTelbHOMN
JIOKYMEHTAIUEH;
—  pa3paboTKy TEXHUYECKOTO 3aaHus Ha MPOEKT
MHTEIJICKTYaTbHOU/ IIM(PPOBOM CUCTEMBI B DIIEKTPOIHEPTETUKE;
— cocTaBieHUE (POpPMaIM30BAHHBIX OMHCAHUN PEIICHUN IMOCTaBICHHBIX
3ajay;
— pa3paboTKy ajJropuTMOB PEUIEHUMN MOCTABICHHBIX 3371a4 B COOTBETCTBUU
c TpeOOBaHUSAMYU TEXHUYECKOTO 3aaHMS;
—  pa3paboTKy APXUTEKTYPHI KOMIIOHEHTa/MO Ty ISt pOEKTa
MHTEIJICKTYaTbHOU/ IIM(PPOBOM CUCTEMBI B DJIEKTPOIHEPTETUKE;
— Pa3pabotka npoexra;
— Odopmienue oTuyera 0 MPOSKTUPOBAHUH;

3. YcJ10BHUSI peaiu3alii MpPorpaMmMbl CTaKUPOBKH

Oprasu3zanoHHbIe U NeJaroru4ecKue yCJa0BHs pPeajn3aluu NporpaMmmbl

OOGyueHue 1Mo mporpaMMe CTRXXUPOBKU peain30BaHO B (popMare CMENIaHHOTO
oOyueHus, C MPUMEHEHHWEM aKTHUBHBIX TEXHOJOTHH COBMECTHOTO OOY4YCHHS B
ANIEKTPOHHOM  cpene  (CHMHXpOHHbIE M aCHHXpPOHHBIE 3aHATUA). Marepuan
IPAKTUUECKUX 3aHATUHN MPEJICTABISICTCS B BUI€ CUHXPOHHBIX 3aHATHH, MPE3eHTaIu,
pa3MelniaeMbIX B 3JEKTPOHHOM Kypce. JlaHHble Marepualibl COIMpPOBOXKIAIOTCA
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3aJaHUSIMH M JIUCKYCCHUSIMU B 4YaTax JUCUUIUIMH. V3ydeHue TeopeTuyeckoro
matepuana (CPC) npenmnonaraercs 10 U MOCI€ CHHXPOHHOU YacTH pabOTHhI.

CraxxupoBKa MPOBOAUTCS MO PYKOBOJCTBOM Ha3HAYEHHOTO PYKOBOJUTENS U3
yucia MpogeccopCKo-MPEnoaaBaTeIbckKoro CcocTaBa YHHUBEpPCUTETa, a TaKKe
PYKOBOJAMTENE W3 COCTaBa OpraHU3allMM, CTPYKTYPHBIX  MOJAPA3JIEICHUSIX
OpraHu3allii, MaTepHAIbHO-TEXHUYECKOE O0OecleueHue KOTOPOM COOTBETCTBYET
IpOQUITIO TPOrPaMMBbI.

Y4eOHo-MeTOAUYeCKOEe U HH(pOPMALIMOHHOE 00ecleyeHue

ITo manHOMY MOIyNIO Hcnosib3yeTcs dneKTpoHHbd Y MK. YMK npennonaraer
WCITOJIb30BAHUE Pa3HbIX TUIIOB MATEPUAJIOB, COMPOBOXKIAIONIMX y4eOHBIN IMpolecc,
BKJIIOYasi WH(pOpMAIMOHHBIE, OOydJarIue W KoHTponwpylomue. Ha mmatdopme
AIIEKTPOHHBIX KYpCOB pa3MeIaloTcs 3aJaHusl, IPUBOJUTCS MEPEUEHb HEOOXOIUMBIX
JUIs U3ydeHus matepuanoB. OOydaromuecs MOTYT Ha MPOTSIKEHUM HPOXOXKIACHUS
CTaKUPOBKH 00paIaThCsl K TEOPETUUECKOM 0a3e 3HaAHUH.

4. OneHKa Ka4vecTBa OCBOEHHSI MNPOrpaMMbl CTAKUPOBKH ((opMbI
aTTecTaluu, OlleHOYHbIEe U METOAUYECKHE MATEPHUAJIbI)

B kayecTBe TOATBEPXKIEHUS TMPOXOXKICHHUS CTOXKUPOBKM Ha  Oasze
NPEANPUATUNA, OpTaHU3alUi, YUYpPEXKICHHM, g 3ayeTa pe3yJIbTaToB OOyYEHHs
CIIYIIATEISIMHU TIPEIBABISACTCS JHEBHUK MPOXOKIACHUS cTaxkupoBku ([Tpumokenue 2)
(omuem 6 8ude OHEBHUKA NPOXOAHCOEHUSL NPAKMUKU).

[IporpamMmmy cocTaBuiIM:

Jlo1eHT,

Kadeapbl IIeKTPOIHEPreTHKA

[Tonutexnnyeckoro nHcTUTyTa COY N.B. KoBanenko

JIo1eHT,
Kadeapbl IIEKTPOIHEPTeTUKA
[Tonutexnuyeckoro nHctutyTa COY A.C. Amyzane

JIo1eHT,
Kadeapbl IIeKTPOIHEPreTHKA
[TonuTexnnyeckoro nactutyta COY B.B. IlleBuyeHko

CT. MpeT,
Kadeapsl DIEKTPOIHEPTETHKA
[TonuTexanueckoro nHcTuTyTa COY P.A. IleryxoB

PykoBoautens nporpamMmst:

Jlo1eHT,

Kadenpsl DIEKTPOIHEPreTHKA

[TonmurexHnyeckoro nactutyra COY N.B. Kosanenko
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IIpunoxenne 1
MHHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3OBAHUS POCCUCKOIM ®EJIEPAIIN
Haumenosanue obpasosamenvholl opeanuzayuu
NuauBuayabHBIA IUIAH CIyLIATEIsl, HANPABJISEMOr0 Ha CTAKUPOBKY
damunns, UMsi, 0TYECTBO

MecTo padoThl U J0JKHOCTB/CTATYC
Ha3Banue npeanpusaTus (OpraHu3amnum), rie NPpoOBOAUTCS CTAXKMPOBKA

TI'opon
Heab cTazkupoBKH

CpoK CTa:XKUPOBKH C « » 2023 r. mo « » 202 r.

IIpuka3 mo By3y ot « » 202 r. Ne

IL1aH cTakupoOBKHU

Ne [lepeuens pa3pabaTbiBaeMbIX KomnnuectBo wacos dopwma otuera
ILI1. (M3yyaeMBbIX) BOIIPOCOB, BUABI pabOT
1. JIHeBHUK
CTOXKHUPOBKHU
2.
3. 3anoHeHNEe THEBHUKA CTAKHPOBKU
COT'JTACOBAHO
(00NICHOCIL OMBEMCINBEHHO20 (noonucw) (pacwuughposka noonucu) ruya,

HanpaejiAAnweco Ha cmaofcupoeky)
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IIpunoxenne 2
HaumeHoBaHMe CTAKUPOBOYHON NJIOMIAAKH

YTBEPXIAIO
PykoBoguTens CTaKxMpOBOYHOM IIJIOIIAKH
015(0)
« » 2022 .
M.IL
JHEBHUK

MPOXO0KIEHHUS CTAKMPOBKH

(paMumnms, uMst, OTYECTBO CIIEUATTUCTA (CTaxepa),
NpOXOJSIIEro OOydyeHHe B  paMKax JIOTNOJHHUTEIbHOW MpOQecCHOHANBHON  mporpamme
nepenoarotoBku «Pa3paboTka mporpaMmmHoro odecriedenus Ha s3bike Pythony

Ilenp cTa>XUpPOBKMU:

PykoBoauTen cTaxkupoBKH (OT OpraHU3AINHN ):

(TOKHOCTD) ((5(0)}
1. iHeBHUK
Hara Beimosnsiemas padora Bonpocsr pis
KOHCYJIbTAHTOB U
pyKoBoauTeJei
CTAKMPOBKH

2. KpaTkuii 0T4eT 0 CTa)KUPOBKE
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Jara [Toanucek craxepa

3. 3ak/0ueHne PYKOBOAUTEJISI CTA)KMPOBKY OT MPUHUMAIOIIEH OPpraHu3anun

PYKOBOJII/ITCJ'II) CTaXXUPOBKU

(moamucek) (pacmmmdpoBKa MOAMKCH)

C 3aKI0YeHIEM PYKOBOJUTEIA CTAXKUPOBKHU O3HAKOMIICH

(moamuck craxepa)
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