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AHHOTaNINA

HuctummuHa «{udpoBbie TBOHHUKN» BXOIUT B 00pa30BaTEIBbHYIO MPOTPAMMY BBICIIETO
o0Opa3oBaHusi — MporpaMMmy OakanaBpuara I10 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
15.03.06 «MexaTpoHuka W PpoOOTOTEXHHKA» HampaBieHHOCTH «LluppoBol WHKUHUPUHT
POOOTOTEXHUUECKUX KOMILIEKCOBY. JluciumuinHa peanusyercs kapeapon «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[TK-1 «CnocobeH  y4acTBOBaTh B HAy4HBIX  HCCIEAOBAaHHUAX  OOBEKTOB
po(heCcCHOHATTLHOM e TSIILHOCTI

I[IK-2 «CrnocoOeH TpOBOIWUTH pacuyeTHbIE M  KOHCTPYKTOPCKHE pPabOThI IO
IPOCKTHPOBAHUIO M CO3JIAaHHIO O0BEKTOB MPO(EeCCHOHANBHON AEATEIIEHOCTH € UCIIOIB30BaHUEM
cpeacTB HUGPOBOTO MHKUHUPHHTA

Conepxkanue IUCUMIUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBSI3AHHBIX C TEXHOJOTHUSMHU
MH(OPMALIMOHHOTO U KOMIIBIOTEPHOTO MOJICTUPOBAHUS U TEXHOJIOTHH HHU(POBBIX IBOHHUKOB.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
yueOHOro TMpolecca: JeKkyuu, J1abopamopusvie pabomvl, camocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#i NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3pIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUIA.



1. IlepedeHb IIaHUPYEMBIX PE3YJIbTATOB O0YUEHHMS 10 JUCLIUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OcBoeHne OO0y4arOIMMUCS TEOPETUYECKUX M IPAKTUYECKUX HAaBBIKOB IPUMEHEHMUS
TEXHOJIOTUH 1U(POBBIX IBOMHUKOB (LIZl), OIEHKM BIUSHHS HSKOHOMHYECKHX (DaKTOPOB,
CHIDKEHHMsSI Cce0eCTOMMOCTH, KayecTBa U CPOKOB pPa3pabOTKH HHGOPMALMOHHBIX MoJesel
00BEKTOB PO ECCUOHATIBHON e TEIILHOCTH.

JucuuminHa ¢dopMmupyeT y 0OydaroUIMXcsi NpeAcTaBieHHe O LU(POBBIX HHGOPMALMOHHBIX
MOJIEIISAIX, CIIOCO0AaX MOBBIMIEHUS MX TEXHOJOTUYHOCTH, @ TAKXKE MOBBIMICHUS HAISKHOCTH U
3¢ (EeKTUBHOCTH KCIUTyaTallud OObEKTOB NMPO(EeCCUOHATBHON AEATEIbHOCTH.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30oBaTeIbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUYEHHUS 110 AUCLUIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUviics AOKEH 00jaiaTh CeIyHOLIUMU
KOMIIETEHIMSIMU WM UX YacTAMHU. KoMIeTeHIIMY U MHAMKATOPbI UX JIOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMNA U HHIMKATOPOB MX JOCTHIKCHHS

Koo u
Kareropus (rpynna) Kon u HanMeHoOBaHNE HHIUKATOPA JOCTUKCHHUS
HAaMMEHOBAHHE
KOMIICTCHITHH KOMTICTCHITHH
KOMIETCHIINH
[1K-1.3.2 3Haet MeTo/1bI pa3paboTKU aITOPUTMOB
Y IPOrPaMMHOTO 00ECIICYCHHS, MATEMATHICCKIX
[TK-1 Criocoben POIpe ’ .
Mojieneil 00beKTOB MpodeccroHalbHON
y4acTBOBATh B
T NEeSTeIbHOCTH, B TOM YHUCIIE C TPUMEHEHUEM
[Tpodeccuonanpubie Y1 TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIIEKTa
HCCIICIOBAHUSX
KOMIIETCHIINH OGLEKTOR [1K-1.Y.3 ymeTh npuMeHsATh (PU3HUKO-
. | MareMaTHYeCKHil armapar, KOMIbIOTEpHbIE
poQeCCHOHAIBHON
TEXHOJIOTHH, BEIYHCIUTEIILHBIC METOJIBI 1
JESITEIIbHOCTH
TEXHOJOTHH UCKYCCTBEHHOTO MHTEJIEKTA IS
pelieHus] HAyYHO-TEXHUYECKUX 3aa4
[TK-2 Crnocoben
MIPOBOJIUTH
pacueTHbIC U
KOHCTPYKTOPCKHE
paboThI O [IK-2.B.1 BnageeT HaBbIKaMU ONIPeIEIEHUS
[IpodeccuonanbHbie | MPOSKTUPOBAHUIO U | TEXHUYECKUX XAPAKTEPUCTUK DJIEMEHTOB,
KOMITETEHIINH CO3JaHMIO OOBEKTOB | BXOJSIINX B COCTAB POOOTOTEXHUYECKUX CUCTEM
npodeccCuoHaNbHON | M KOMILIEKCOB
JIEATEIbHOCTH C
HCIIOJIb30BaHUEM
CpencTB UG pPOBOTO
WHXHUHUPUHTA

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JuciumimHa MoKeT 6a3UpoBaThCS Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:
— «MozenupoBaHue poOOTOTEXHUYECKUX CUCTEM,

— «IIporpaMMupoBaHue MUKPOKOHTPOJLIIEPAY,

— «udpoBast METPOJIOTHUSI.

3HaHI/I$I, MOJYYCHHBIC IIPpHU HW3Y4YCHHU MaTcpualia I(aHHOfI JUCHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TaK W BCIOMOI'aTCIIbHOC HUCIOJB30BAHUC IIPpU MPOXOKIACHUU
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MIPOU3BOJICTBEHHON TMPEIIUILIOMHON MPAKTUKHA M TIOJITOTOBKE BBIMTYCKHON KBaTH(UKAITMOHHON
paboThl, M H3yYEHUH IPYTUX JUCIUILTNH:

— «udpoBoe mpoekTupoBanre KHOEPPUINIECKUX KOMILIIEKCOBY,

— «PoboTu3upoBaHHAs CBapKa.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jaraple 00 00meM oO0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCLUILIUHBI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 2/ 72 2/ 72
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MOo6KU 17 17
AyoumopHhusie 3anamus, BCETo vac. 34 34
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3au, Hudbd. Hudod. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 Pa3,[[eJ'IBI, TEMbI JUCHUIINHBI, UX TPYAOCMKOCTbH

Jlexuun 113 JIP KII CPC

Pa3nensl, TEMBI TUCIIATUIMHEI (qac) (C3) (qac) (qac) | (aac)

Cemectp 6

Pa3nen 1. OcHOBBI IpUMEHEHNS TEXHOJIOTUI
U(POBBIX TBOMHUKOB B 3JIEKTPOIHEPTETUKE
Tema 1.1 [Tonarus nudpoBoro ABOHHMUKA U
MH(OPMALIMOHHOTO MOJIETUPOBAHUS B
AIIEKTPOIHEPIE€TUKE.

Tema 1.2 HopmaTuBHast TOKyMEHTaIMs B 4 4 10
npeamerHoit obimactu. TOCT P 57700.37-2021
«udposeie aBoiiHuKN U3aenuii» u [Ipotokon
MOK 61850.

Tema 1.3 Onucanue NpUHILIKIIOB

I/IH(I)OpMaI_II/IOHHOFO MOACIINPOBAHUA. IToustue




a/ICKBaTHOCTHU M BEPU(PHUKAIIMHA MOJIEIIH.

Tema 1.4 [Tpumeps! 1UPPOBHIX TBOWHUKOB B
aTOMHOM, TEIUIOBOW U 3JIEKTPUUYECKOU OTPACIAX.
[Tpumeps! 1U(POBBIX ABOHHHUKOB B
IIPOU3BOJICTBE.

Tewma 1.5 IIpumeHneHne CKBO3HBIX IU(PPOBBIX
TEXHOJIOTHH NP CO3/IaHUU IHUPPOBBIX
nBoiinukoB: Al, BlockChain, IoT.

Paznen 2. PazpaboTka mudpoBsIX 1
WH(POPMAIIMOHHBIX MOJICTICH
AIIEKTPOIHEPTETUIECKUX OOBEKTOB
Tewma 2.1 I[udposbie cpenbl pa3paboTKu

I/IH(i)OpMaHI/IOHHI)IX 1 MaTEMaTHYCCKUX MOI[CJ'IGI\/'I
OJICKTPOSHECPI€THUICCKUX 00BEKTOB.

Tema 2.2 [IpyHUMIIBI UCTIOIB30BAHUS
MaTeMaTHYECKUX MOJENICH Ipu padboTe ¢
HSHEPTreTUYECKUMH O0BEKTaMU. AKTYaJIbHOCTD U
popadOoTKa MPOOIEMHBIX BOITPOCOB.

Tema 2.3 Pa6ota ITO SimInTech. CoiicTBa

OJIOKOB.

Tema 2.4 PazpaboTKa 31€KTPUIECKON CXEMBI.
[Tapametpsl pacué€ra. MoaenupoBaHue u
npoBepka paborocnocodbHocTH. ba3a maHHBIX
CUTHAJIOB CHUCTEMBI.

Tema 2.5 Cuctembl aBBTOMAaTUYECKOTO BBOIA

pe3epa (ABP). TunoBsie cXeMbl ¥ PUHIIMIL
paboTHI.

Tema 2.6 Pazpabotka moznenn ABP B pamkax
CHUCTEM aBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS.
ANTOPUTMBI YIIPABJIEHUS DHEPTETUUECKON
cucTeMoi. MoJienu 3JIeKTPOIHEPTeTUYECKUX
00BEKTOB.

['padpraeckoe oToOpaxeHne BHIXOTHBIX
3HAYEHUH.
Tewma 2.7 lludpoBoit 251eKTpUUECKHUIT TPUBO/I.

VYnpasieHue, CTpyKTypHbIE MOAEIIH.

AHann3 yCcTOMYMBOCTH U KauecTBa.

Merton cuHTE3a HUPPOBBIX PUBOIOB.

ITepron KBaHTOBaHMSI HENIPEPHIBHBIX CUTHAJIOB.
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Paznen 3. MeToibl Opranuzanuu
MIPOM3BOJICTBEHHBIX TPOIIECCOB HA
AIIEKTPOIHEPTETUIECKUX O0BEKTAX

Tewma 3.1 uTepderichl udpoBBIX TBOHHUKOB.

Tema 3.2 IcKyCCTBEHHBIN MHTEIUIEKT JJIs1
peleHus 3a1a4 ONTUMHU3AIIH. 4 4 9
Tewma 3.3 MammHHOE 00y4eHHEe B TEXHOJIOTHIX
U(POBBIX TBONHUKOB JIJIs
aNeKTpo3HepreTndeckux 00bekToB 1 ACYIL

OcHoBHBIE TIPOOIEMbI MAIIMHHOTO O0YUYCHHS ITPH
pabote ¢ udPOBHIM TBOMHUKAMH.

Paznen 4. AHanu3 TaHHBIX PEKUMOB paboOThI DD
00BEKTOB

[Tpumenenue nudpoBbIX TBOHHUKOB Ha D0
00BbeKTax

Tema 4.1CucteMbl CBSI3M Ha MOACTAHIIUAX U
TpeOOBaHUS K CBSA3H ISl PYHKIMIA U MoJiesei
ycrpoiicts cornacHo 'OCT P MOK 61850-5-
2011.

Tema 4.2 ®opmupoBanue 6a3 JaHHBIX B
AIEKTPOIHEPTETHUECKUX CUCTEMAX.

Tema 4.3 ITapcunr nannbix. Hactpolika cpen ais
00pabOTKH JaHHBIX.

Tema 4.4 OcHOBBI OCTAHOBKH 3aJa4H IS
co3manus U(POBOro TBOWHKKA. AHAIU3 PabOTHI
CUCTEMbI MAIIMHHOTO 00y4YeHUs [U(PPOBOTO
neomiauka ACVYII.

Tewma 4.5 ITocTpoeHune 1 aHAIU3 SHEPTETUUECKUX

XapaKTCPUCTHK. CocraBieHne CTPYKTYPhbI
MOZCIIN U aHaJIN3 BBIXOJHBIX PE3YJILTATOB.

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[IpakTHueckass MOATOTOBKA 3aKJIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
npoQeCCUOHATIBHON J1EATEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEJEHO B TabnuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKHMOHHOI'O MHUKJIa

Howmep pasnena HazBanue u coaepkaHue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATHI
1 Paznen 1. OCHOBBI MPUMEHEHHS TEXHOJIOTHI HU(POBBIX IBOMHUKOB B
AIIEKTPOIHEPTETUKE

Tema 1.1 [Tonarus nudpoBoro ABOHHUKA U UHPOPMALTMOHHOTO
MOJICJIUPOBAHMSI B AJIEKTPOIHEPTETUKE.
Tema 1.2 HopmatuBHas qokymeHnTaius B npeametHoit oomactu. OCT P
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57700.37-2021 «{udpossie apoitnuku u3aenuii» u [lporoxkon MIOK 61850.
Tema 1.3 Onucanue NpUHIMIIOB HHPOPMAITMOHHOTO MOJEIUPOBAHHUSL.
[TonsiTHE aIeKBAaTHOCTH U BepU(PUKAIIIH MOJIEIIH.

Tema 1.4 [Tpumeps! UPPOBHIX JBOWHUKOB B aTOMHOM, TETIJIOBOH 1
3JIeKTpHuecKoi oTpacisax. Ilpumepsl LuppoBbIX 1BOIHUKOB B IPOU3BOCTBE.

Tewma 1.5 IIpumeHeHre CKBO3HBIX U(PPOBBIX TEXHOJOTHHA MPU CO3JJaHUN
ndpossix 1BoMHUKOB: Al, BlockChain, IoT.

Paznen 2. PazpaboTtka mudpoBbIx 1 HHGOPMAIIMOHHBIX MOJIETICH
AIIEKTPOIHEPTETUICCKUX OOBEKTOB
Tewma 2.1 I{udpossie cpenbl pa3paboTKu HHPOPMAITMOHHBIX U

MaTEMAaTHYCCKUX Moz[eneﬁ SJICKTPOSHEPTCTUUCCKUX 00BEKTOB.

Tewma 2.2 ITpuHITUIIBEI UCTIOJIB30BaHUS MAaTEMAaTHUYECKUX MOJCIICH ITpu padboTe
C DHEPreTUYECKUMHU 00BEKTaMU. AKTYaIbHOCTb U POpaboTKa MPoOIEeMHBIX
BOIIPOCOB.

Tema 2.3 Pabora ITO SimInTech. CBoiicTBa 6510K0B.

Tewma 2.4 PazpaboTka anekTpudeckoit cxemsl. [lapameTpsl pacuéra.
MopnenupoBanue 1 npoepka padoTocrnocodHocTu. baza qaHHBIX CUTHAIOB
CHUCTEMBI.

Tema 2.5 CucreMsl aBTOMaTH4ECKOr0 BBOZa pezepBa (ABP). Tunossie

CXEMBbI ¥ IPUHIUI paOOTHI.

Tema 2.6 Pazpabotka mogenu ABP B pamkax cucTeM aBTOMaTH3UPOBAHHOTO
IPOEKTUPOBAHUS. AJITOPUTMBI YIIPABJIECHUS YIHEPIE€TUUECKON CUCTEMOI.
Moenu 3JeKTPOIHEPTreTUIECKUX 00bEKTOB.

['paduueckoe 0TOOpaskeHNE BBIXOIHBIX 3HAUCHHIA.
Tema 2.7 [{upoBoii 2IIEKTPUICCKUI IPUBO/I.

VYnpasieHue, CTpyKTypHbIE MOJAEIIH.

AHanu3 yCTOMYMBOCTH U KauecTBa.

Merton cuHTE3a HUPPOBBIX TPUBOOB.

ITepron KBaHTOBaHMSI HENTPEPHIBHBIX CUTHAJIOB.

Pa3nen 3. Meroab! opranu3anyy MpoU3BOICTBEHHBIX IPOLIECCOB Ha
AIIEKTPOIHEPTETUYECKUX 00BEKTaxX
Tema 3.1 UnTepdeiics n1ndpoBbIX JBOWHUKOB.

Tema 3.2 MckyCCTBEHHBIN MHTEIJIEKT JJISl PELIEHMS 3a1a4 ONITUMU3ALINN.
Tema 3.3 MammHHOe 00y4eHHE B TEXHOJOTUSAX LIU(PPOBBIX ABOMHUKOB JJIsi
aNIeKTpo3HepreTnyeckux 00bekToB u ACVYIIL

OcHoBHbIE IPOOJIEMBI MATMHHOTO 00y4eHUs IpH paboTe ¢ LudpoBHIM
JIBOMHHUKAMM.

Paznen 4. Ananu3 1aHHBIX peXUMOB paboThl 9D 00BEKTOB

[TpumeHeHne UPPOBBIX ABOWHUKOB Ha D 00BEKTAX

Tema 4.1CucteMsl CBS3M Ha MOACTAHIMAX U TPEOOBAHUS K CBSI3U JUIS
bynkuuit u Mmozenet ycrpoiicts corsiacHo 'OCT P MOK 61850-5-2011.
Tema 4.2 ®opmupoBaHue 0a3 JaHHBIX B 3JIEKTPOIHEPTETUYECKUX CHCTEMAX.

Tema 4.3 [Tapcunr nannasix. Hactpoiika cpen s o0pabOTKU TaHHBIX.

Tema 4.4 OcHOBBI TOCTAHOBKHU 3aJ1a4M JUIsl CO3JaHUS [IU(PPOBOTO IBONHUKA.
Amnanu3 paboThl CUCTEMbI MAIIMHHOTO 00y4YeHHs U(PPOBOTO JBOWHUKA
ACVIL

Tema 4.5 [locTpoeHne n aHAJIN3 SHEPIETUUECKUX XapAKTEPUCTHK.

CocraBrieHue CTPYKTYPbI MOJIETTH ¥ aHAJIN3 BBIXOHBIX PE3YJIHTATOB.
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4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYIOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHs U UX TPYJOEMKOCTh

U3 Hux Ne
No | Tembl npaktrueckux | DopMbl IpakTUYECKUX | TpPym0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
11\2‘)1 HaunmeHoBaHMe 1a00paTOPHBIX paboOT prﬂz):;\gocm, Hﬁg;:gfj;ﬁ;’? I;;Ig(f:f;r?
(gac) JIMHBI
Cemectp 6
N3zyuenne unppoBoro qBOMHMKA
nH(OPMALIMOHHON MOJIENH TMpoliecca
! PEOCTaTHOTO MyCKa JABUraTesl IOCTOSHHOTO 2 1
TOKa
udposas cuctema aBTOMaTHIECKOTO
2 PEryJIUpPOBaHUS SHEPTETUUECKOT0 00BEKTa 2 1
3 [Ipumenenue nudpoBbIX TBONHUKOB Ha 3 5
JIEKTPOIHEPTeTHUECKUX 00BEKTaX
4 | Cucrema aBTOMaTH4eCKOr0 BBOJIa pe3epBa 2 2
JIaGopatopHblii mpakTukym «lIpumenenue
TEXHOJIOTUH IU(PPOBBIX ABOWHUKOB MPH
S uudpoBoit TpaHCcHOpMALMH IEHCTBYIOMIEH 4 3
AIEKTPUUYECKOMN MOICTAaHLIUH
NmuTanmoHHOE MOIETUPOBAHUE
6 OKPY>KaroIlen CpeIbl I TIOTOZIHBIX YCIIOBUM 4 4
BOKPYT HEPT€TUYECKON CUCTEMBI BTOPUUHBIX
VICTOYHUKOB DHEPIUH
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabauna 7 — Bunbl caMmocToaTenbHONU pabOThI M €€ TPYAOEMKOCTh

Buna camocrositensHOM paboThI

Bcero,
4Jac

Cemectp 6,
qac




1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 20 20
nucuuriuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyIieMy KOHTPOJIIO 4 4
ycneBaemoctH (TKY)
Jomamnee 3amganue (/13) 10 10
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEKYTOUYHOM 4 4
arrectanuu (I1A)

Bcero: 38 38

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTSL CAMOCTOSITEIBHON pabOoThI 00YYAOMIMXCS IO TUCIUTLINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl 00yJaromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TAHUN
[lepedyeHpb neUaTHBIX U DJIEKTPOHHBIX y4eOHBIX M3IaHUH MPHUBEIEH B TaOIuUIE 8.
Tabnuua 8— IlepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

HIudp/
URL aapec

bubnuorpaduueckas ccplika

KomiuecTso 3x3eMInIsIpoB B
Oubmoreke
(KpOMe JIEKTPOHHBIX IK3EMILISIPOB)

bynatos B.B., Conénsiit C.B., Cepukos C.A.,
Kynpunikmit AA., Poicun
A.B. ABTOMaTH3anus MPOCKTUPOBAHUSA U
MPOU3BOICTBA! y4e0HO-METOIUYECKOe
noco6oue / CII6: I'VAIIL 2020. - 95 c.

30

Pricun A.B., Conénnnii C.B., Conénas

0O.41. [TepexoiHbIE TIPOLIECCHI B
AIIEKTPUYECKUX CUCTEMAX: yueOHOoe mocodue
/ CII6: TYAIL 2020. - 52 c.

30

A.N. Casennes, .B. Baramanrok, H.A.
[TaBmok, C.B, Kynemos, A.A. 3aiiuesa,
A JO. AxceHoB OCHOBBI IPOTPaMMHUPOBAHUS

Ha s3bike Python: yue6HO-MeTon4yeckoe
nocobue. - CIIo: I'VAIIL 2019. - 38 c.

25

A. Ilpoxopos, M. JIsicaueB noj penakiuei
A. bopoBkoBa [{u¢poBoii ABOMHUK: aHATU3,
TpeH ibl, MUpoBo# onbIT / M.: OO0
«AnpsuclIpunat», 2020. - 401 c.

C.B. Conénnii, B.I1. Ky3smenxo, B.E. benaii
[TpuMeHeHne TEXHOIOTUI IIUPPOBBIX
JIBOMHUKOB B 3JIEKTPOIHEPIeTUYECKUX
cucteMax/CII10: I'VAII, 2024. — 75 c.

50

10




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedeHb DJIIEKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL aapec HaumenoBanue

https://lib.guap.ru/jirbis2/index.php | Dmnexrponnas 6udarnoreka I'Y AIT

https://disk.yandex.ru/d/bWpyrOO- | baza meroanueckux mocoduit k [{uppoBsiM 1BOMHNUKAM B
akEkgw DIEKTPOIIEKTPOIHEPTETUKE

https://profstandart.rosmintrud.ru baza npodeccrnoHaabHBIX CTAHIAPTOB

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHeUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMMHOTo obecredeHus

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHp HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO AUCIUILINHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIMOHHAS ayIUTOPUs 21-21
[lepconanbHbIE KOMIBIOTEPHI € MIpeaycTaHOBIeHHBIM [10 31-04
Anaconda, SimInTech, goctyn B UnTepuer

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaromuxcs Mo AUCHUUIUINHE MPUBEACH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHSI IPOMEKYTOYHOW aTTeCTaIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTCCTallu ’ Hepequb OILICHOYHLIX CPCACTB
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JuddeperurpoBaHHbIif 3a4ET Cnucok BOMpOCOB K IK3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpPHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaroNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6annpHast ~ mKama ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHia
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 U3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTHYECKON
JESTSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— CBOOOJIHO BJIAJIEET CHCTEMOM CIIENHMATN3HPOBAHHBIX MOHSITHIA.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4YaroIUiics TBEPIO YCBOMI IPOrPAMMHBINA MaTepUall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHIA.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— 9YaCTUYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHIA.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH TPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MpH
paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HAPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJTOKEHUS;

— He (hOPMYJTUPYET BBIBOJOB M 0000IIECHHUH.

HCYIOBJIICTBOPUTCIILHO»
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bompocs! qyist 5x3amMena npecraBieHsl B Tadbauie 15.

Tabmuma 15 — Borpocs! y1st 9x3aMeHa

Kon

No mi/mm [Tepedyens BonmpocoB (3a1ad) 11 IK3aMeHa
HHJMKATOpa

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO
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Bomnpocsr muist nudd. 3auera npencrapieHsl B Tadbimie 16.
Tabmuna 16 — Bonpocs! anis qudd. 3auera

Ne i/t

[Tepedens BonpocoB mssaudd. 3auera

Kon
WHIUKATOpa

1-14

1. Haiite onpeJieNieHue uppoBOMy JIBOMHUKY.
Knaccudukanus LJ]. Cheprr npuMeHeHUS.

2. OtnuuuTeNnbHbIe MPU3HAKU IIU(PPOBOTO IBOMHUKA.

3. Kakue TexHOJIOTMH KOHBEPIHPYIOTCS B  KOHLEMIUU
U (pPOBBIX TBOWHUKOB?

4. OcoOEHHOCTH ONTUMH3ALUU NPOAYKTA C HCIOJIB30BaHUEM
U (POBBIX TBOHHUKOB.

5. OcobenHocTn cbopa M 0OpabOTKM JAHHBIX JUIS CO3JAHUS
U(POBBIX TBOMHUKOB.

6. OcobeHHOCTH UCTIONB30BaHMS CUCTEM HH()OPMAIIHOHHOTO U
MaTEeMaTHYECKOTO MOJICITUPOBAaHUS HU(MPOBBIX JBOWHUKOB W
U (POBBIX TCHEH.

7. YenoBeKko-MalIuHHbBIE uHTeperchl B (G poBBHIX
JIBOMHUKAX.

8. Oco0eHHOCTH UCHONB30BaHUSl OJOKYelHa B HHUQPPOBBIX
JIBOMHUKAX.

9. Ilporoxon MDK 61850.

10. Hudpossie apoiinuku (I1J]) B obecrnieueHUU KU3HEHHOTO
LMKJIA U3CIIHM.

11. udpoBoii TBOMHUK KOMIIOHEHTA.

12. IludpoBoii IBOMHHUK aKTHBA.

13. IMudpoBoii TBOMHUK KOMILJIEKCHOTO OOBEKTA.

14. ITudposoii ABOMHUK MpoLecca.

[IK-1.3.2

15-25

15. ®ynkuus wu  ponp loT-TexHonorwii mnpu  CcO3AaHUU
(G POBOTO JBOWHUKA B DJIEKTPOIHEPTETUKE.

16. IlpakTuyeckoe mpUMeHEHHWE NH(PPOBBIX IBOWHUKOB B
YIIpaBJIEHUU 00BbEKTaMH JIEKTPOIHEPTETHKE.

17. Coznanue u Bepudukanus HUPPOBOKH IHEPTrETUUECKOMN
MOJIEJIA B IPOTPAMMHBIX KOMILIEKCAX.

18. OcHoBHBIE TpeOOBaHMS K COBPEMEHHBIM CHCTEMaM
peneiinoii 3amutsl (P3A) B indpoBbIX 1BOHHUKAX.

19. ERP cucremsl. Monynu. Tunsl ERP cucrem.

20. Konnermus» Ymubie cetn» Smart Grid.

21. ArperupoBaHHBIN H(PPOBOIT TBOHHUK.

22. ndposoii TBOWHUK MPOTOTHIIA.

23. Tonsarne mmdposort moncranmmu (LI1). Opranuzamus
texHonoruu L/ na II1.

24. VndpopmMallMOHHOE  MOJIEIUPOBAHUE  UHPPACTPYKTYPHI
aKTHUBHOTO MOTPEOUTENS.

25. JluHaMu4eckoe MO/JICJINPOBAHUE TEXHUYECKUX
SHEPTOCHCTEM H UX DIIEMEHTOB.

[IK-1.¥.3

26-44

26. Hasnauenue u crpykrypa I1O SimInTech. Cocrosinue u

[IK-2.B.1
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nepcnekTuBsl pa3sutus LI/ B PO B anekTposHepreTuke.

27. buonuoreku B I10 SimInTech. bubnuoreku OIOKOB It
pacuera dJIEeKTPUUYECKHUX LIETIEN.

28. ba3bl nannbix ¥ ux tansl B I10 SimInTech.

29. TlpoBepka cTpykTypsl U ¢uiabTpanus 0a3 maHHbIX B I10
SimInTech.

30. OcobennocT paboOTHI ¢ peaakTopoM 0a3wl JaHHBIX B I10
SimInTech.

31. Tums! cesazeit B 1O SimInTech.

32. Konnenmus co3ganust moaenu oowrekra B I10 SimInTech.
33. Crpykrypa cucTeMbl 00paboTku curHanoB. bydep

MOCJIeI0BATEILHOTO BBO/JIA JTAHHBIX, Oydep
MOCJIeI0BAaTEILHOTO BhIBOJIA JaHHBIX, Oydep FIFO/LIFO B I10
SimInTech.

34. bnok ObicTporo mnpeoOpazoBanusi dypbe. Bxomneie u
BbIXOAHBbIE 3HadyeHus. [lapamerper moptoB. ['paduku
BeIXOAHBIX curHaiaoB B [10 SimInTech.

35. OcoOeHHOCTH CO3JaHHs MOJEIH aJrOPUTMOB YIIPABICHUS
omokamu B [10 SimInTech.

36. bubnmoteka «CTaTuCTUKA» —

OJIOKH CpeTHETO CPEeIHEKBAAPATHUECKOTO U CPETHETO
apudmernueckoro 3Hauenus B [10 SimInTech.

37. bubmuoteka «Cratuctukay: Koapdumuent skcmecca u
koa¢pdunment xkoppensauuu B [10 SimInTech.

38. bubmmoreka «CtaTtuctukay»: B3auMHOH  KOppensuuu
Bxonubix curaanos B [10 SimInTech.

39. OcobenHoctu s3bIKa MporpaMMmupoBaHus. KoHCTaHTHI.
OcHoBHbIE MaTeMaTH4ecKkue M yHapHble omeparopbl B 11O
SimInTech.

40. CTpyKTypa OCHOBHBIX BEKTOPHBIX U MATPUYHBIX (DYHKIIUN
B [1O SimInTech.

41. CtpykTypa OCHOBHBIX (yHKUIMH ciydaiiHbIX yucen B 10
SimInTech.

42. CTpyKTypa OCHOBHBIX TpadUuecKMX ¢ CHCTEMHBIX
¢ynkuit B I10 SimInTech..

43.  OnTumuzauuss MyTeM  CHHTE3a  HMHTErPUPYIOIIEro
perynstopa. Pacder IOKanbHBIX KPHUTEPHEB ONTHMHU3AINH.
I'padux nepexonnoro mporecca B [IO SimInTech..

44. bnok 3ama3JpIBaHUs MEPHOJa KBAHTOBAHHS HETIPEPHIBHBIX
curnanos B [1O SimInTech.

[lepeuenr TeM nns KypcOBOTO TMPOEKTUPOBAHUS/BBIIIONHEHUS KYpCOBOW pPabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne /i [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBITIOIHEHUS
3 KYpCOBOi1 paboThI
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‘ Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsr

MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumepHbii IepeyeHb BONPOCOB JJisl TECTOB

AJid  IMPOBCACHUA HpOMe)KYTOqHOfI arreécralluu B BHAC TCCTUPOBAHUA

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHIUKATOpa

u3 uemvlpex npeoyloAHCEHHbIX U 0O0CHOBAHUEM 8b1OOPA

000CHOBBIBAIOIINE BEIOOp OTBETA

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 8EPHO20 OMEeMAa

Wuctpykuus: [IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alHILUTE APIYMEHTHI,

Uro Takoe nudpoBo ABOWHUK B 3JIEKTPOIHEPreTUKE?

a) YCTpoHCTBO ISl U3SMEPEHUS IaPAMETPOB 3JIEKTPUUECKOM CETH.

b) [IporpammuOe obecriedeHue sl YIpaBICHHs SHEPrOMOTPEOICHUEM.
¢) Cucrema aBTOMaTUYECKOI'O YIIPABJICHUS AIEKTPOCETSIMHU.

d) Mogens pusrueckoro 06beKTa, KOTOpas OOHOBISETCS B PEabHOM
BpPEMECHHU.

[1K-1.3.2

Kakne manHbIie HeO6XOZ[I/IMBI JJIA CO3JaHUA I_II/Id)DOBOFO JIBOMHUKA?

a) /lanHble 0 COCTOSHUU 00OPYI0OBaHUS U MapaMeTpax padOoThl CUCTEMBI.

b) UcTopuueckue qaHHbBIC O MOTPEOJICHUN DIIEKTPOIHEPTUH.
c¢) JlaHHbBIE O TTOTOIHBIX YCIOBUSX H MTPOTHO3AX.
d) JlaHHBIC O CTOMMOCTH JJICKTPOIHEPTUU U Tapudax.

[IK-1.¥.3

Kakne 0CHOBHBIE KOMIOHEHTHI IIU(PPOBOro ABOMHMKA?

a) [IporpammHOe oOecrieueHue, anmapaTHoe o0ecreuyeHue, CETH
rnepeayv JaHHbIX.

b) I'eneparopsl, TpaHchOPMATOPHI, THHAN 3JICKTPOIEPE1a.

) JlaTumKu, MOJIENN, alTOPUTMBI M UHTEP(HEHCHI.

d) CucteMbl yripaBiaeHHUs, CHCTEMbI MOHUTOPHHTA, CHCTEMbI 3aIIIUTHI.

[IK-2.B.1

U3 NPEONONHCEHHBIX U PA3BEPHYMBIM 000CHOBAHUEM 8b100pA

3aMMUIINTC apryMCHTBI, O6OCHOBI>IBaIOHH/Ie BI)I60p OTBCTOB

2 mun. 3adanue KOM6MHMpO€ClHH020 muna c 6‘bl60p0M HECKOJIbKUX 6apuarnnoe omeema

Wuctpykuus: [IpounTaiite Tekct, BbIOEpUTE PABUIIbHBIE BAPUAHTHI OTBETA U

Kak nndpoBbie ABOWHUKH MOTYT TOMOYb B INIAHUPOBAHUU PA3BUTHUS
SHEPIrOCUCTEMBI?

a) MonenupoBaHueM pa3InYHbIX CLIEHAPUEB PAa3BUTUS U UX
MIOCJIEZICTBUSI.

b) Ilpencka3piBanreM MOTPEOHOCTH B HOBBIX MOITHOCTSIX.

¢) OnTuMu3anueil pa3menieHust HOBbIX OOBEKTOB F'€HEPaLUH.

d) Ananu3oM S5KOHOMHUYECKOHN 3D (PEKTUBHOCTU PA3JINYHBIX IPOECKTOB.

[IK-1.3.2

Kak mudpoBbie TBOMHUKH MOTYT CIOCOOCTBOBATH PA3BUTHIO
BO300OHOBJIIEMBIX UCTOYHHKOB SHEPTUHU?

a) OntuMu3upys paboTy COTHEYHBIX U BETPOBBIX ANEKTPOCTAHIIUH.

b) Ilpencka3biBas MPOU3BOICTBO YHEPTUU HA OCHOBE IMOTOTHBIX
YCIIOBH.

¢) YrpaBiisisi HHTeTpaueid BO30OHOBISIEMBIX HCTOYHUKOB B
HEProCHCTEMY.

d) Camxas 3aTpaThl Ha SKCILTYaTaIMIO0 BO30OHOBISIEMBIX HCTOYHHKOB.

[IK-1.¥.3

Kak mudpoBbie TBONHUKH MOTYT TOMOYb B CHIYKEHUU 3aTpat?
a) [ludpoBsie TBOWHUKHN HE MPETHA3HAYCHBI U CHIDKCHHMSI 3aTpaT

[IK-2.B.1
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b) IIporuHo3upoBaHuem 0TKa30B
¢) OnTuMu3anuen mporeccon
d) 3amuToii huznyeckoro oopasiia OT nmeperpeBa

3 mun. 3aoanue 3AKpbvlnoco muna Ha yCmaHoe6/1eHue coomeemcmeusl

HNuctpykius: [TpounTtaiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kaka0i Mo3uLIKH,
JAHHOM B JICBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TIO3HUIIHIO B
IIPaBOM CTOJIOIE

ConocraBbTe 3a1a4i HU(PPOBBIX ABOMHUKOB C UX PE3YVIALTATAMMU. T11K-1.3.2

1) 3apauu: a) [Iporno3upoBanue
noTpebIeHUs] SHEPTUU

b) Camwxkenue
HKCILTyaTal[MOHHBIX 3aTpaT

C) YnpaBiieHHe akTHBaMU

d) YayumieHue 6€301MacHOCTH
1) Pesynbratsr: e) [Iporno3upoBanue 0TKa30B
f) Unterpaiiust BO30OHOBIISIEMBIX
MCTOYHUKOB YHEPTHH

g) OnTumu3aus IpoLecCcoB
h) MOHUTOPHHT COCTOSIHHUS

000pyTI0BaHUS
ComnocraBbTe JaHHBIE C UX UCTOYHUKAMU Ui NU(GPOBLIX IBOMHUKOB. I1IK-1.V .3
1) Janusie: a) Pyunsble 3anucu

b) JlanHbIC B peaJibHOM BPEMEHH
¢) MammnaHOe 00y4eHue

d) JIaTuMKH U CEHCOPBI

2) UcTouHuKHU: €) TekcToBble JOKYMEHTBI

f) UcTtopuueckue naHHbIC

g) AHaTUTUYECKOE IPOrPAMMHOE

olecrieuenue
h) NuTepHeT Beleit
ComnocraBbTe 331a4i U(POBBIX ABOHHUKOB C UX PEIICHUSIMU. T1K-2.B.1
1) 3apaun: a) MOHUTOPHUHT COCTOSTHUS
o0opyaoBaHus

b) OnTumu3anus mporeccon

¢) UnTerparnus Bo300HOBISIEMBIX
WCTOYHHKOB DHEPIHH

d) [IporHo3upoBaHKe OTKA30B

2) Pemenus: e) CHmkeHue
OKCILTYaTaIlMOHHBIX 3aTpat

f) YrpasneHnue akTuBamMu

g) Yayumenue 6€30MacHOCTH

h) [IporHo3upoBanue
oTpedIeHUs] SHEPTUU

4 mun. 3aoanue 3AKpbvblno2o muna Ha yCnmanoesjlenHue nocne008amenbHoOCmu

Nuctpyknus: [IpounTaiiTe TEKCT M yCTAaHOBUTE MOCIEN0BATEIBHOCTD.
3anummre COOTBETCTBYIOUIYIO MOCIEI0BATENBHOCTh OYKB ClI€Ba HApaBo
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10

CocTaBbpTe IPaBIILHYIO ITOCIEI0BATEILHOCTD IATOB II0 pa3paboTKe IIK-1.3.2
M (POBOTO JBOMHMKA JUIS VIPABJICHUS SHEPrOCUCTEMOM:
a) AHayM3 JaHHBIX

b) TectupoBanue Mozenei

c¢) PazpabGotka moneneii ynpaBineHHs

d) Buenpenune mozeneii

e) Coop naHHBIX O PabOTE CUCTEMBI

11

CocTaBbTe NPaBWILHYIO ITOCIEI0BATEIBHOCTE 3TAIIOB Pa3pabOTKH IIK-1.Y .3
G POBOrO JBOMHMKA /I AHAJIN3a JAHHBIX:
a) OTueTHOCTh

b) Busyanuzanus qaHHBIX

¢) Coop maHHBIX

d) AHanu3 naHHBIX

e) OuncTKa TaHHBIX

12

CocTaBbTe MPaBUIHHYIO MOCJIEIOBATEILHOCTD ITANIOB Pa3paboTKu [IK-2.B.1
1M pPoBOro IBOMHMKA JUISl YIPABJICHUS aBAPUMHBIMU CUTYAIUSIMU:
a) AHaM3 JaHHBIX

b) TectupoBanue mMomenei

¢) COop IaHHBIX O COCTOSIHUM 000PYAOBAHUS

d) Buenpenune mozeneii

e) PazpaboTka mojieneli ynpaBlieHUs aBapUsIMU

5 mun. 3adanue omkpvimo2o muna ¢ pazeepHymuiM Omeemom

Wuctpykuus: [IpounTaiite TeKCT U 3aMUIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET
VI HAMIIATE TIPOIYIIEHHOE CIOBO/CIOBOCOUCTAHHE

13

KakoBsl K1HOUEBbIE KOMIIOHEHTHI HU(POBOro JIBOMHUKA B TIK-1.3.2
DHEPrOCUCTEME U B YEM UX 0coOeHHOCTH?

14

Kaxkue ocHOBHBIE () YHKIIMHM BBIHOJIHSIIOT IIM(PPOBLIE IBOHUKA B [1IK-1.V .3
DJIEKTPODHEPIETHKE?

15

Kaxk nmndpoBble ABOMHUKU MOI'YT CIIOCOOCTBOBATEH HOBBIIIEHUIOQ T[1K-2.B.1
HAASKHOCTH Y 3P PEKTUBHOCTH DHEPTOCUCTEM?

IIpumeuanue:

1-it tun. 3amaHwe KOMOMHHPOBAHHOI'O THINA C BHIOOPOM OJHOTO BEPHOTO OTBETa U3 UETHIPEX
NpPe/IOKEHHBIX ¥ O00OCHOBaHMEM BBIOOpA CUUTAETCS BEPHBIM, €CIIM ITPAaBWJIBHO YyKazaHa udpa u
MIPHBECHBI KOHKPETHBIE apT'yYMEHTHI, HCIIOIb3yEeMbIE ITPU BBIOOPE OTBETA.

[TonHOE coBMajzieHNEe C BEPHBIM OTBETOM — 1 Gas.

HesepHsrii oTBeT mwitH ero otcyTcTBHe — 0 OaIIIoB.

2-it tun. 3amaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHUX BAPUAHTOB OTBETA M3 MPEJIOKEHHBIX
U Pa3BepPHYTHIM OOOCHOBAaHMEM BBIOOpPA CUHMTAETCS BEPHBIM, €CIHM TMPABUJIBHO YKa3zaHbl LU(PBI ©
MPUBEJICHbI KOHKPETHBIE APIYMEHThI, HCTIOIB3yEMbIE ITPU BEIOOPE OTBETOB.

[MonHoe coBmaieHne ¢ BEPHbIM OTBETOM — 1 Gas.

Ecnu gonymensl ommoOKy Wik OTBET OTCYTCTBYeT — () Gamos.

3-ii Tum.  3agaHue 3aKpHITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUS CUYMTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (TMIO3UIIMU U3 OJTHOTO CTOJIOIA BEPHO COMOCTABJICHBI C MO3UIIUSIMU APYTOTO
CTOJNIOMA).

ITonHOE coBmasieHNe ¢ BEpPHBIM OTBETOM — | OasuI.

HesepHsrii oTBeT mwiu ero orcyrcTBre — 0 0aIIoB.

4-it Tun. 3ajaHue 3aKpBITOrO THIIA HA YCTAHOBJICHHE ITOCIIEAOBATEIFHOCTH CUHUTAETCSI BEPHBIM, €CIIH
NPaBIILHO yKa3aHa BCs IOCIIEI0BATEIBHOCTD HUPP.

[onHoe coBnaeHne ¢ BEpHBIM OTBETOM — | Oasu.

Ecnu nomymens! ommOKy nitm 0TBET 0TCyTCTBYET — () OasuioB.
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5-it Tun. 3agaHue OTKPHITOrO THIA C Pa3BEPHYTHIM OTBETOM CUMTAETCSl BEPHBIM, €CIIM OTBET COBIAJAET C
STaJIOHHBIM IO COJEPKAHUIO U MOJHOTE.

[IpaBuIbHBII OTBET 3a 3a/laHKe OlIEHUBAeTCs B 3 Oaia.

Ecnu nonyiieHa o/Ha ommuOKa\HETOYHOCTH\OTBET MPABHUIIBbHBIH, HO HE TOMHBINA — 1 Gas.

Ecnu nonymieHo 6osee 1 ommOku\oTBET HeMpaBHIBbHBII\OTBET OTCYTCTBYET — () OaILIOB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUUIUIMHE OOYUYAIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIME  HPOLEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETCHLUN, COJAEpKaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U  MPOLEAYypY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. MeTtoanueckue YKa3zaHus JIsd 06yqa}oumxc;[ 10 OCBOCHUIO JHCIIUIIIMHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS IO OCBOCHHMIO JICKIIMOHHOTO
Marepuania.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpeMEHHOM JIEKIIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWS, HOBEHIIHMX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTHYECKYIO,
OpPTaHM3AIMOHHYI0 U WHPOpMAMOHHYIO (QyHKIMHU. JISKIMS pacKphIBacT MOHATHHHBINA anmapat
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[InaHupyeMble pe3ylabTaThl MPU OCBOSHUHU 00YYAIOIIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIYYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIy4EHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPETOoaBaTeseMm;

— pasBuTHE NPO(ECCHOHATHHO-IENOBBIX  KAdyecTB, JIIOOBH K  TpeAMETy W
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAY4YUThCSl METOAMYECKH 0O0pabaThiBaTh MaTepual (BBIAENATH TJIaBHBIE MBICTH U
MOJIOKEHHUSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TOTy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIAiIoB U
UCIIONIb30BaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CrpyKkTypa mpenocTaBi€HUsl JEKIMOHHOIO MaTepuaia MPOU3BOJUTCS COTJIACHO TeMaM
pa3zieNoB TUCIHUIUIMHBI, TIPEICTABICHHBIM B Ta0HIIe 4.

11.2. Meroauueckue YykazaHusi A OOYyYaloIUXCsS MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor.
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B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOy4YaIOMUHUCS MODKEH YIUIYOUTh U
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAIUOHHONW XapaKTEPUCTUKON 00y4aromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0patopHBIX paboT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCIUILUIMHBL, ONpEeNeiseMOoll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHEe, Pa3BUTHE U JeTalu3alMsl TEOPETUYECKUX 3HAHWW, NOJyYEHHBIX Ha
JCKIUSX;

— TOoJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opyoBaHreM U mpudopamu.

Jananue u TpeOOBaHMUS K IIPOBEACHUIO J1a00PATOPHBIX PAOOT:

ITpumep 3amanus st 1adoparopHoii padotel Nel «M3yuenue undpoBoro IBOMHUKA

PIHd)ODM&LIHOHHOfI MOZCH ITPOIECCa pE€OCTATHOI'O IMYCKA ABUTATCIIA ITIOCTOAHHOT'O TOKay.

Lenb paGoTel: M3yuuTh nNpuHIMN pa3paboTKu HU(GPOBON MOJEIHU MpoIlecca PpeoCTaTHOTO MycKa
JIBUTATEIIS MOCTOSIHHOTO TOKAa, CMOZEIUPOBATh PabOTy IJIEKTPHUUECKON CXEMBI PEOCTaTHOTO
MycKa JBUTATENsl TIOCTOSIHHOTO TOKA C YYETOM 3a/laHHBIX BXOJHBIX [1apaMeTpOB IO BapHUaHTaM.
W3yunTh BBIXOJHBIE TTApAMETPHI IPOIIECCa U CAETAaTh BHIBOJBI O IPUMEHHUMOCTH pa3padOTaHHON
MOJIeJIM Ha OCHOBE MOJTyUYEHHBIX JaHHBIX.

VYkazanus K 1abopaTopHO padoTe.

[IpenBapuTenbHO HEOOXOAUMO IPOBECTH PACUET PEOCTATHOTO MYCKa.

Co3nate nudpoByI0 MOAETH MPOIEcCa PEOCTATHOTO MyCKa IBUTATENS TIOCTOSHHOTO TOKA
C HucHoib3oBaHHMeM  Oubmmorek  «ABTomMaTtuka», «OLl-Junamuka», «OL-Cratukay,
«Mcrounukm» u «BbIBO/ TaHHBIX» 110 BapUaHTaM.

Co3aaTh HMCTOYHUK MEPEMEHHOI0 HANpsHKEHMs, TpaHC(POPMATOp MOBBIIAOIUN HIIH
MOHWIWKAIOIUI HanpshkeHue, npeoOpa3oBaTesib HANpPsKEHUST ¢ NMEPEMEHHOrO0 Ha IMOCTOSIHHOE
(BBIIPSMUTENB), CTIAKUBAIOIINUN (QUIBTP BBIIPSIMICHHOTO HANpsKEHUs, HE MEHee 3 peocTaToB
IUIABHO MOBBIIIAIOIIMX CKOPOCTh BpPAILLEHHUS JABHUraTelsl IOCTOSHHOTO TOKa, JBUTATelb
MOCTOSIHHOTO TOKa U CUCTEMY BPEMEHHBIX Tpa(UKOB ¢ OTOOpaXEHHEM HaNpsKEHUN MepBUYHON
Y BTOPUYHON OOMOTOK M CKOPOCTH BpAII€HUs JBUTATENS IOCTOSIHHOTO TOKA.

Paccuutars kKO3 GUIMEHT TpaHCHOpMAIUU, COMPOTUBICHUS PEOCTATOB JUIS MJIABHOTIO
IycKa JBUTaTessl MOCTOSHHOTO TOKA, BHIOpATh CIVIAKUBAIOLIUN (UIBTP M co3AaTh CyOMOJENb
JUTSL PETYIUPOBAHUS paOOTHI BHITTPSIMUTENST HATPSKEHUSI.

[Ipumep 3amaHus ajis Ha6ODaTODHOﬁ Da6OTBI No2 ((HI/Id)DOBaSI CHUCTEMA ABTOMATHYCCKOT'O
PETYJIUPOBAHUA SHEPIETHYICCKOT'O 00BEKTa»

Ilenp paboThl: cMOAeNUpoOBaTh pabOTy CHUCTEMBbI YIpPABICHUS IEXOM C CHCTEMOH
OCBEILIEHUS ¥ POKATHBIM CTAaHOM, TJIe¢ HEOOXOAUMO:

Co3natp 0/1HO(A3HBIM UCTOYHMK MUTAHUS C KOHTPOJIEM MUTAHUS U BBIBOJIOM 3HAYCHUN
10 TOKY Y HaIlPSIKEHUIO;

Coznate cucreMy ocsemieHus B Bujae RLC Harpy3ku ¢ KOHTpOJIEM IIUTaHMS U BBIBOJOM
3HAYEHMM 110 TOKY U HAIIPSKEHHUIO;

IToaxmroYuTh CUCTEMY OCBEIIECHHS K BBIBOJAM UCTOYHHMKA ITUTAHUS C IOMOILBIO CUCTEMBI
pEryJIupOBaHUS;
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Co3gaTh cUCTEMY YIpaBICHHUS MPOKATHOTO CTaHKa C PEryJIUpyeMOW CHUCTEMOU
PEOCTaTHOTO MyCKa M BHIBOJA 3HAUEHUH IO TOKY U HATIPSKEHUSIM;
[TonkiounTh CHCTEMY YIPaBJICHUS MPOKATHBIM CTAaHKOM K BBIBOJAM CHCTEMBI
OCBEIICHUSI.
VYka3zaHus K J1abopaTopHOM padoTe:
B pamkax wmopenupoBaHusi paboOThI Iiexa B mporpamMMHoM obecnieuenun SimInTech
notpedyroTcs cneayromue oudnmoreku: «CyocTpyKTypbl»; «BriBoa maHHbIx»; «Kirouny; «IL1-
JnHaMuka.

I[JISI CO3aaHusA MOACIIN CUCTEMbI OCBCIICHUS UCIIOJIB30BATh CICAYIOINIUC OJIOKU:

1) 2 6noka «Ilopt Bxoma» u 4 Onoka «IlopT BbIXOAa» Ui 3aMbIKaHUS KOHTYpa
ANEKTPUYECKOM LETH U BbIBOJ 3HAYCHU;

2) N3meputenbHbie  ycTpoiicTBa «BosbTMETp UICaNbHBIN» U «AMIEPMETP
UJICAbHBIN I CHATHS XapaKTEPUCTUK B KOHTYPE;

3) brokx «Harpyska RLCy, umutupyromuii paboTy CHCTEMbI OCBEIICHUSI.

4) Ucnonb3oBarb Pacu€rHble 3HA4YeHUsT MCTOYHMKA M AKTUBHO-PEAKTUBHOM

Harpy3KkH I0 33JJaHUIO MIPEeroiaBaTels.

C momompto 611oka «KHOMKay 3a1aTh MOMEHT COITPOTHBIICHHS HA JBUTATENb TOCTOSHHOTO
TOKa, I'JIe 3HaU€HHEe Ha BBIXOJIE HE JI0JDKHO COCTaBIATh Oosee 0,15.

BbIBO XapakTepUCTHK C KaKIOHW CHCTEMBI OCYIIECTBISCTCS C TIOMOIIbIO OJloKa
«BpemenHoii rpaduk».

B pamkax BbIOTHEHHS 1a00paTOpHOil paboTHl HEOOXOAMMO YTOOBI OOYYArOIIUIACS MOT
BBINOJIHUTD CIEIYIOLINE 3a]auu:

5) BbINOMHUTH MOCTENCHHBIN MYCK CHCTEMBI pabOThI I[eXa B OYCPEIHOCTH IOIKIFOUCHHUS
«OpnHo¢a3Hbli UCTOYHUK HampspkeHus» - «Cucrema ocseuieHus» - «lIpokaTHbiil cTan» -
«Perynsarop no6aBouHoro conpotusieHus 1» - «Perynsarop 1060aBOYHOTrO CONPOTUBIICHUS
2» -«Perynsatop no6aBoyHOro conpotuBieHus 3» - «llogaua o6pabaTeiBaeMOro MU3ENUs»
U CHATh XapaKTEPUCTUKU Ha KaXIOM IlIare;

6) IlpoBeputh pabOTy CHUCTEMBI MPH OTKIKOUYCHUHM NMUTaHHS Ha «OIHO(DA3HOrO HMCTOYHHKA
HaNpPSDKEHUS» U CHATh XapaKTEPUCTUKHU HA BCEX DJIEMEHTAX CHUCTEMBI;

7) TlpoBeputh pabOTy CHCTEMbI NPU OTKIOYCHHH MUTaHHs Ha «CHCTEMBI OCBELICHHS» U
CHSITh XapaKTEPUCTUKU Ha BCEX IEMEHTaX CUCTEMBI;

8) IlpoBeputh pabOTy CHCTEMBI MPH OTKIFOYCHUU MUTaHHs Ha «[IpOKaTHOroO CTaHa» U CHSTh
XapaKTEPUCTUKHU Ha BCEX DJIEMEHTaX CUCTEMBI.

9) Jis u3MeHeHMs 3HA4YeHMs HaNpsDKeHMs HCHoJb30BaTh Oyok  «MaeanmbHbIi
TpaHc@opmaTopy, rie HE0OXOAUMO paccUUTaTh KOG (HULUEHT TpaHCHOpMaIUK.

IIpumep 3aganus g JaboparopHoii pa6oTel Ne3 «I[IpuMeHenne udpOBLIX JIBOMHUKOB Ha
DJIEKTPOIHEPTETHYECKUX O0OBEKTAXY.

Llenb paboOTHI: HayduThCs pabOTaTh C IMPOCTBIMH CHCTEMaMH HPOTHO3UPOBaHMS BpPEMEHHBIX PSIOB B
U(PPOBBIX JTBOWHUKAX PEaTbHBIX 0OBEKTOB.
YkazaHus k 1abopaTopHoii paboTe.

Jnis Hadana paboThl C CUCTEMOM POTHO3MPOBAHUS, B paHee CO3aHHOM cpeie Anaconda
pypsa_deviaeoOxouMo 3arpy3uTh JONOIHUTENbHBIe OnbmroTeku Prophet u plotly.
B pamkax mabGopatopHOW paboThl HEOOXOAMMO BBHITIOJHUTH MPOTHO3UPOBAHUE MPOU3BOACTBO TEIUIOBOW U
anekTpuueckoii sHepruu B Poccnu B 2018 roy 1o BapuanTam, peAcTaBICHHBIM B Taduuie 5.5.
Tabmuua 5.5 — BapuaHTs! Juist BBIIOJIHEHUS 1a00PaTOPHOH paboTHI

Bapuant Cchbuika Ha 6a3y JaHHBIX Bup sneprun
1 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBast
2 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnexTpudecKas
3 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
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4 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast
5 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas

6 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpudecKast
7 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennoas

8 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpudecKas
9 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas

10 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpudecKast
11 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas

12 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpHUdecKas
13 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
14 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuyeckas
15 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas

16 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpHUdecKas
17 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennoas

18 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpudecKast
19 https://disk.yandex.ru/d/XUQITT 1v24xZuA TemnoBas
20 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
21 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennoas
22 https://disk.yandex.ru/d/Wbx67b2rhobJKA DnexTpudecKas
23 https://disk.yandex.ru/d/XUQITT 1v24xZuA TemnoBas
24 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
25 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
26 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drekrpuyeckast
27 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
28 https://disk.yandex.ru/d/Whx67b2rhobJkA DreKkTpuuecKast
29 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
30 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast

IIpumep 3amaHus ajist Ha6ODaTODHOI>'I Da6OTLI No4 «CucteMa aBTOMaTUUECKOTO BBOAA PE3EPBAY

[enb paboThI: cO37aTh MAaKEeT MPOEKTOB, 00ECIEUYUBAIOIINX MOJEIUPOBaHUE TU(POBOTO
I[BOI\/'IHI/IKa CUCTCMbI YIPaBJICHUA ABTOMATHUYCCKOI'O BKIIOYCHHA PE3CPBHOI0 HNCTOYHHKA
MTUTAHUS.

B pamkax BbImosiHEHHs] J1aOOpaTOpHOM pabOThl HEOOXOIUMO CMOJETUPOBATH pPadboOTy
CHUCTeMBbl aBTOMAaTUYECKOTO BBOJA pe3epBa, e OyAeT MPUCYTCTBOBATh €IIE€ OJUH HMCTOYHUK
IIEPEMEHHOTO  HANPSDKEHWs HWIACHTUYHBIA IIapaMeTpaM IPEICTAaBICHHOIO B  IPHUMEpe
MPOEKTUpPOBaHUS cHcTeMbl. COrjJacHO 3a/laHdI0 1O MOJCIHUPOBAHUIO PAOOTHI CHUCTEMBI
CAUHOBPEMCHHO MOXKCT q)YHKHHOHI/IpOBaTB TOJIBKO OJUH MCTOYHUK MECPEMEHHOT'O HAIIPSIKCHUS,
TO €CTh JHOO TeHepaTop MEPEeMEHHOTO HANpsLKEHUs, JUO0 MEepBBIA MCTOUYHUK MEPEMEHHOTO
HaNpsDKEHUs, MO0 BTOPOM MCTOYHUK IEpeMeHHOoro HampsbkeHus. Heobxomaumo mpopabortath
HOBBIH QJIITOPUTM pabOThl CHCTEMBbI aBTOMAaTHYE€CKOTO BBOJA PE3EpBa, PACCUYUTAHHOTO HA TPH
HMCTOYHHKA, pa3paboTaTh HOBYIO CUCTEMY 00OpaOOTKH CUTHAJIOB.

JlaboparopHag padora Neo5. UMHUTAIIMOHHOE MOAEIIMPOBAHNE OKPYIKAIOIIEH CPEBI WU

OOTI'0JAHBIX VCJ'IOBI/Iﬁ BOKpVYT 3HCDFGTI/I‘-IGCKOI>1 CHUCTEMbI BTOPHUYHBIX NCTOYHUKOB SHCPI'UHU.

[lenp paboTBL: CMOJEIMPOBATH MHOTOY3JIOBYIO CHCTEMY pa3HbIX TOKOB  JUIA
IIPOTHO3UPOBAHUS IPOIIECCOB PabOTHI BETPOr€HEPATOPOB.
VYkazanus k 1abopaTtopHoit paboTe.
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B pamkax paGoTbl OyzneT UCmoyib30BaThCs cpena pa3padboTku Anaconda ¥ yCTaHOBIICHHBIN
B Hell wuHTepmperarop Spyder. B cBowo odepenp MNpU  BHIMOJTHEHHH pPabOTBI MOXKET
UCTIOJIB30BAThCS JII000E IpYroe MporpaMMHoOe 00ecTieYeHue.

Jlist BBITIONTHEHUST pabOThl MOTPEOYETCs UCTIOIB30BaHUE OUOIHOTEK pypsa, numpy, pandas,
os, matplotlib, cartopy.

Pypsa (Python for power system analysis) — 310 maker s pemicHHS 3afad I10
MOJICTIUPOBAHUIO U ONTHUMH3AIUN SHEPreTUYECKUX CHCTEM, BKIIOUAIOIIee pa3iHyuHble MOJAEIH
FeHepaTOpPOB, BO3OOHOBISIEMBIX HMCTOYHHKOB SHEPTUU, JIEKTPUUECKUX CETEH pa3HbIX TOKOB U
HaKONUTEJEH 3JIEKTPUUECKON SHEPIUH.

Numpy — oto Oubmuoreka it pabOTBI C MHOTOMEPHBIMH MAacCHBAaMH H
BBICOKOYPOBHEBBIMH MaTEMaTHICCKUMHU (DYHKIIHASIM.

Pandas — »to OubOmuoreka isi 00pabOTKM M aHANIM3a JAaHHBIX HAa OCHOBE CIICIIHAIBHBIX
CTPYKTYpP U BIIO)KCHHBIX ONEpallii JIsl MAHHUITYJISIIIAA C YACIOBBIMU TaOIUIIAMHU M BPEMEHHBIMU
psaaMu, KOTopasi CTpOUTCS HaJl OMOIMoTekoil numpy 60jiee HU3KOTO YPOBHSL.

Os — BcrpoeHHass OubOmMoTeka, oOjamaromias WHTEpdEcoM Il B3aUMOJCHCTBUS C
OTIepaAIlMOHHON cucTeMOi, yrpaisiemoii Python.

Matplotlib — sto OubaMoTeka is MpeoOpa3oBaHUs MAHHBIX M TOCTPOCHHS JBYX- H
TPEXMEPHBIX TPa(hUKOB.

Cartopy — aTo maker, npeAHa3HaYCHHBINH JUII 00pabOTKH TeONPOCTPAHCTBEHHBIX JAHHBIX C
IENTBI0 CO3/IaHMs KapT U APYroro aHaJIu3a TeoNPOCTPAHCTBEHHBIX JaHHBIX.

B pamkax naGopaTtopHO#l paboThl HEOOXOIUMO CO31aTh Cpeay pa3padOTKH, 3arpy3uTh B
He€ HeoOXOAMMBbIe MAKeThl, MPEICTABICHHBIE BbIIIE, CO3/1aTh MPOEKT U BBIBECTH CXEMY CBSI3U
BETPOreHEPaTOPOB U IrpapuK uX padOTHI.

CocTaB U METOANYECKUE PEKOMEHAAIMU K JIA00OPATOPHOMY IIPaKTUKYMY «IIpumenenue
TEeXHOJIOrUY NU(GPOBLIX ABOMHUKOB ITPpU LIMDPOBOK TpaHchopMalluy ASUCTBYIOLIEN

YIEKTPUYECKON MOICTAHIIUN))

Ne .
Pazpnen KommenTapuii

n/n

1. | Tun JlaGopaTopHBIit IPaKTUKYM

9 0 [MpumeHeHne TexHONOTHH HU(POBIX TBOMHUKOB MTpH (P POBOI

. a3BaHHe . . N
TpaHchOpPMaIIUH JEHCTBYIONICH IIEKTPUIECKON TOACTAHIINN

O6pazoBatenbHas

5. P OneKTpo’HepreTuka u anekTporexHuka 13.04.02
mporpaMmma
Vuebnas .

6. Hudpossie TBOWHUKY B JJIEKTPOIHEPIeTUKE

}_II/ICI_[I/IHJ'II/IHa/ JUCHTUITIITNHBI

Paznen 1. OcHOBBI TPUMEHEHHUS TEXHOJIOTHI HU(PPOBHIX ABOHHUKOB

B JIEKTPOIHEPIETHKE.

7. Paznens PIT P P .
[MoHsTHS UPPOBOTO NBOMHUKA  MHPOPMAITHOHHOTO

MOJIETTUPOBAHUS B SJIEKTPOIHEPIETHKE.

HopMmatusHas nokymeHrais B npeamerHoi odnactu. TOCT P
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57700.37-2021 «ludpossie aBoitnuku n3aenuii» u [Iporokon MOK
61850.

Ornmcanue NpUHIUIIOB HHGOPMATMOHHOTO MOICITNPOBAHHUSL.
[loHsTHE aAEKBaTHOCTH U BEpUPHUKALIUN MOJCIH.

[Tpumeps! TH(POBBIX ABOMHUKOB B aTOMHOH, TETIOBOH U
ANIEKTPUYECKOH OTpacisiX.

Pazgen 4. Aranmn3 maHHBIX PEKUMOB PabOTEI O 00BEKTOB.
[Mpumenenune UdpoOBBIX ABOMHUKOB Ha DD 00beKTax

onpeJeneH s, Ha3HAYCHNUE U OCHOBHBIC [TOKA3aTEIH.

CucTeMbl CBSI3H Ha MOJCTAHIMAX U TPEOOBAHHS K CBSI3H JUIS
¢byHkuuit 1 Mmogeneit ycrpoiicts cormacuo 'OCT P MOK 61850-5-
2011.

OCHOBBI IOCTaHOBKH 33J1a4M JJIsl CO3JaHus HU(PPOBOTO TBOMHHKA.
[TocTpoeHHe U aHATN3 SHEPIeTHYSCKUX XapaKTEPUCTHK.
CocraBiieHHE CTPYKTYPbI MOJICIIH M QHAITH3 BBIXO/IHBIX PE3YJIbTATOB.

Obyuarowuecsa 6yoym 3Hams METOIBI cOOpa U aHAIIN3a JAHHBIX Ha
ANEKTPOIHEPTETHUECKUX 00BEKTaX. [[pHHITUITEI 1 OCHOBBI pabOTHI
IM(POBBIX JBOMHUKOB;

3HAMb TIPUHINATBI PabOTHI ¢ 0a3aMM TaHHBIX CUTHAJIOB
ANIEKTPOIHEPTETUIECKUX O0BEKTOB; 3HAMb OCHOBBI aHAITN3a TAHHBIX
ANEKTPOIHEPTETUUECKUAX CHCTEM; 3HAMb TIPUHIAIIBI B3aUMOICHCTBUS
SHEPreTUYECKUX CUCTEM C TeXHoJorue IHTepHeTa Belei.

8. | UJK komneTeHInn Obyuarowuecs 6yoym ymems ONTUMU3UPOBATH PabOTy

3JIEKTPOIHEPTETUICCKUX OOBEKTOB H CHCTEM.
Obyuarowuecs 6yoym énadems HaBbIKAMH MTOMCKA HH(OPMAITUH,
cOopa ¥ aHaM3a JAaHHBIX 110 PEKUMaM PabOTEI CHCTEM
ABTOMATH3AIUH JJICKTPOCHAOKEHUS C MPUMEHEHHEM IU(PPOBBIX
CpPEJICTB TPOEKTHPOBAHNUS; 81A0eNb HABBIKAMHU BHEAPCHUS
MOJIICPIKKY U PA3BUTHS TEXHOJIOTHI HHPOPMAITHOHHOTO
moaenupoBanust OKC Ha ypoBHE opraHu3anim.

Y3kocnenuanu3upoBaHHble | YIIpaBisieMas Harpy3Kka — TUCTAHI[MOHHO WM aBTOMATUYCCKU

IUQPOBBIE OTpaciieBbIe peryaupyemMsie,

g, | Texuororm, HHTEJUIEKTYaTbHbIE SJHEPTOMPUHUMAIOIIIE YCTPOCTBA
MPEe/ICTABJICHHbIC B [TudpoBbie TEXHOIOTHY UHTETPAIMN H PACTIPEICICHHOTO
nabopaTopHOM yIIPaBICHUS DIEKTPUIESCKAMHE CETSIMH.

MPAKTUKyME
YHuBEpcaabHbIE
«CKBO3HBIE» 1M (PPOBBIC
10, | TexHomorum, HoBble MpON3BOACTBEHHBIE TEXHOIOTHH. TEXHOIOTHH IIU(PPOBHIX
" | npencraBneHHbIe B JBOWHHKOB.
nabopaTopHOM
MPaKTHKyMe
11. | Tums! faHHBIX TekcToBbIe, YUCIOBBIC, IPadUUECKUE, OTKPBHITHIC U T.]I.
12. | Lenb 1. Hayuwuts npaBunsHO GOPMYIUPOBATH U 331aBATh IIEJIb U
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3aJa4u MPOEKTA.

2. HayuuTh aHaIM3MPOBATH U CTPYKTYPHUPOBATH HOBYIO
nHpOpMaITHIO U JaHHBIC.

3. Pa3BuTh HaBbIKaW OpraHU3alMK BHEAPEHUS U PA3BUTHS
TEXHOJOTHH MHHOPMAIIHOHHOTO MOJICTUPOBAHUS U
pa3pabotku cTpykTypbl ACVYIIL.

4. HayuuTb NOpPOM3BOANTH KPUTUYECKYIO OLCHKY M AaHaJH3
NYYIIUX TPAKTHK WHOOPMAIMOHHOTO MOJCIUPOBAHUS U
WCTONB30BaHUA MH()OPMAIMOHHONW MOJEIH Ha Pa3IMYHBIX
JTanax  OJKU3HEHHOTO  IHKIA  3JCKTPOIHEPreTUUECKUX
00bexToB 1 OKC;

5. Hayuuts (opMHpOBaHUIO CUCTEM TIOKa3aTeNeH Il OLCHKH
3 PEKTUBHOCTH IPUMEHEHHS TEXHOJIOTHH
WHPOPMALMOHHOTO MOACIHPOBAHUS
3JIeKTpodHepreTndecknx 00sekToB OKC;

6. Pa3BUTH HaBBIKK BHIOOPA TUTIOBBIX PEIICHHH KOMIIOHEHTOB
ACVII nnu o60ocHOBaHUE HEOOXOIUMOCTH Pa3pabOTKU
OPHUTHHATIBHBIX PEIICHHIA.

1. CdopmupoBatrh onucaHUe YacTeH MPOSKTA MO MOJCPHU3AIIUU
3JIEKTPUYECKOI MTOJICTAHIIMN U BHEAPEHHS TEXHOIOTUU
TU(PPOBBIX ABOHHHUKOB.

2. Cdopmuposats 00I1Ie€ ONIICAHNE HHXXEHEPHOTO PEIIESHUS
(mepeyeHb OCHOBHOT'O U BCIIOMOTaTEIHLHOTO
SHEPreTHYECKOr0 000PYA0BaHUs, BBHIOOP MPOTOKOJIOB U
pa3paboTka cxeMbl B3aUMOICHCTBUS alapaTHoil u
MIPOrpaMMHOM 4acTel IPOEKTa.

3. Cdopmuporars odmiee onrcanue UT pemenus (kak

13. | 3agaun
OCYIIECTBIISETCS yIPaBICHNE YHEPTETUIECKUM
000pyIOBaHUEM, KaK JIOJDKHO OCYIIECTBIATHCS
B3aMIMOJICCTBYE U YIIPaBIEHHE MTpeIIaracMbIM
TEXHUYIECKUM PEIICHUEM.
4. OOuiee onmrMcaHue HOPMATUBHO-TIPABOBBIX YCJIOBHIA COTTIACHO
nerctBytouiedt HT/l 1 olieHKa TEXHUKO-PKOHOMHYECKHUX
3¢ (dekToB npeIaraeMoil KOHIEHIMA TEXHUIECKOTO
pelIeHusl.
5. PazpaboTka 10p0oKHOI KapThl pean3aliui MPOeKTa.
Ha pannenii moment xomnanumedn [IAO «Poccetn» paspaborana
KOHIenIws 1udpoBoii TpaHchOpMaIUK IS pealu3aluu LeileH u
3aja4  HaIMOHAJIBbHOM  mporpammbel  «lludpoBas  sxKOHOMHKA
Poccutickoli denepanun». KoHuenuus coaepXUT OmucaHue 3aaad,
14. | Onucanue [IeTIEBOM MOJIEH, MCIOIB3YEMBIX TEXHOJIOTHH, a TaKXe DPsa 3aaad,

CpeaM KOTOPBIX OJHOW M3 KIIOYEBBIX 3a/ad ABJsiercss udposas
TpaHchopmanuss U ToBbimieHue 3¢ dexTuBHOCTH KommaHuu [1AO
«Poccerny, yily4llleHUe XapaKTePUCTHK HaJAEKHOCTH
JNIeKTpoCcHaOXKeHHss  moTpebuteneil. B mpuoputere  Takxke
MOBBILIIEHUE JOCTYITHOCTH JJIEKTPOCETEBON HHMPACTPYKTYpHl H
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]_II/IBepCI/I(l)I/IKaLII/ISI Ou3Heca 3a cuer JOMOJHUTCIIbHBIX CEPBUCOB.

B pamkax omucaHHOW KOHIeNIMU pa3paboTaHa IielieBas MOJCIb,
KOTOpas BKJIOYaeT B ce0s oOecrieueHWe B3aMMOCBSI3M BCEX
MH(OPMAITMOHHBIX ITU(PPOBBIX IMOTOKOB, C NPUMCHEHHUEM HOBBIX
MIPOM3BOACTBEHHBIX  TEXHOJNOTHWH;  00pabOTKy  MaHHBIX  JUIA
OIMEePaTHBHO-TCXHOJIOTMUECKOTO YIIPABJICHUS CETH H TIP.

Konuenuusi npeamosiaraer BHeApeHne [U(PPOBLIX TEXHOJIOTHII B
OCHOBHBIE PabOUHe MPOIIECCHI CM. puC. 42.

Mepepnada 31eKTPO3Heprim

TexHonoruyeckoe
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OnepaTuBHO-TEXHONOTNYecKoe
¥ CUTyaunoHHOe ynpasneHue

TexHu4eckoe obcnyxmupaHme
1 PEKOHCTPYKUMA

WNHBeCcTULMOHHaA AeATENbHOCTL

KanutanbHoe cTpoMTeNbeTB0
DUHaHCbI, 3KOHOMUKa, ByxyueT
3akynoyHas AeATeNsHOCTh
YnpasneHue prickammn

Vnpaanel—me nepcoHanom

YnpaeneHwe cobCTBEHHOCTbIO

YnpasneHue
NPoM3BOACTBEHHbIMM aKTUBAMMU

Noructuka
lNpaBoBoe obecneveHune

Peanusauus ycnyr

Pucynoxk 42 - Buenpenune unpoBbIX TEXHOJIOTHH B OCHOBHBIE
pabouue mporecch COrjacHO ONMMCAaHHON KOHLEIIMN

I/ICXO)IH M3 ONMHMCAHHBIX OCHOBHBIX INPHWHIIUIIOB U HeJ’IeBOﬁ MOAEIn U
crparerun  1udposoit  TpaHchopmanun  [IAO  «Poccern».
Hpe)IJ'IO)KI/ITI) KOHHOCTIOUIO TEXHUYCCKOTO PCIICHHA IO BHCAPCHUIO
TEXHOJIOTHH LM(POBBIX JBOWHUKOB IpU LU(PPOBOI TpaHchopMaLun
TUIIOBOM JEUCTBYIOIIEH TOPOJCKOM BIIEKTPUUYECKOH MOJACTaHUIUU
10/04 xB nnu apyroro kiacca, 1Mo 3aJaHui0 PeroiaBaTeis.

Y4uThIBaTh ~ CHEAYIONIME MapaMeTpbl  MOJCTAHIMH, CHCTEMBI
anektpocHaOxkeHus u npyrux OKC:

- XapaKTEePUCTUKH JICHCTBYIOMIETO AJIEKTPOCHAOKEHHS THITOBON
TpaHC(POPMATOPHOH MMOACTAHITVH.
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- Y4€T OCHOBHBLIX U PC3CPBHLIX HCTOYHUKOB 3J'ICKTpOCHa6)KeHI/IH.

- TpeOOBaHUS K HAJEKHOCTH OJIIEKTPOCHAOKEHHS, CBeIeHHS 00
YCTAHOBJICHHON M PACUYETHOM MOLIHOCTH U CHUCTEMAaxX y4eTa pacxoja
ANIEKTPO3HEPTHH B TOCICAaBAPUIHOM PEXHME (HApYIICHHs MUTaHHS
OT OZHOTO M3 MCTOYHHMKOB; O0OECIEUCHHE IEKTPOIHEPIHEN NOIKHO
OBITD MIPEeyCMOTPEHO oT OCTaBIIETOCS HCTOYHHKA
ANIEKTPOCHAOKEHHS).

- Y4YeCTb, YTO OCHOBHBIMH IOTPEOUTEISIMH DIIEKTPOIHEPTHU OT
MOJACTAHIIMKM  SIBJISTIOTCS:  CHCTEMBI  DJIEKTPOOCBCIEHUS  H
TEXHOJIOTMYECKOE O0OPYJIOBaHHWE MAaJOW MOIIHOCTH, B TOM YHCIIE
mpadevyHoli, (QurHecc-1eHTpa, O(HUCOB; CHIOBOTO O0OPYIOBAHUA
CUCTEM BCHTWISIIMU, CHCTEMbI BOJOCHAOXCHHS M BOJOOTBEICHHUS,
AJIEKTPOTNIPUBOJIOB  BOPOT, CHUCTEM  3JIEKTPOOOOTpEeBa, CHCTEM
KOHAMIHNOHHWPOBAHUA, PO3CTOYHBIC CCTH, CHa6OTO‘IHI)Ie CUCTCMBI,
MPOTHBOTOKAPHBIC CHUCTEMbI, KOMILJICKCHAs CHUCcTeMa Oe30MacHOCTH
AIIC u BuneonabmofeHne (WK 0 33JaHATO TIPETIOAABATEN).

- aBTOMATH3aLUs TTOJICTAHLIMK JJOJDKHA OBITh MPEeTHA3HAYCHA KaK JUIs
ONITUMH3AIIUH PACXOJIOB Ha DIICKTPOCHAOKEHHUE, TaK U JJIs
COTJIACOBAHHOTO MEPEKIIFOUEHHS alllapaToB 3alUThl, MOHUTOPUHTA
napamerpoB KO3, yuera BO3MOKHOCTH MPUMEHEHUS THOPHUTHOM
CXeMBI dJIeKTpocHaOkerns ¢ BUD.

- TpPEAYCMOTPETh OCHOBHBIE TIPUEMHUKH COOCTBEHHBIX HYXKI
MOJACTAaHIMK  (ONEpAaTHBHBIE LENH, HIIEKTPOIBUIATENd CHCTEM
OXJIXKJIEHUS TpaHC(HOpMaTOpOB, OCBEUICHUE, JIIEKTPOMOAOTPEB
KOMMYyTallmoHHOW anmapatrypsl BH u mkadoB, ycTaHOBICHHBIX Ha
OTKPBITOM BO3AYX€, CBSI3b, CHTHAJIN3ALIMS, CUCTEMA MTOKAPOTYIIEHUS,
CHUCTEMa TEJIEMEXaHUKH W T.J. MOIIHOCTh moTpedureneir CH
HEBEJMKa, TOJTOMY OHH TpHUCOeAuHsI0TCS K cetu 380/220 B,
KOTOpask OJTy4aeT MUTaHUE OT MOHWKAIOIINX TPAaHCPOPMATOPOB.)

- y4ecTb HEOOXOAMMYIO amMapaTHyl0 YacTh IS pealu3aluu
TEXHOJIOTMM LU(POBBIX JBOHHMKOB, a TaKKe IPUMEHEHHE
COBpEMEHHOH ammapaTypbsl, MaTepHaJIOB U MPUOOPOB yyeTa pacxona
3JIEKTPO3HEPTHH U CUCTEMBI YIIPABJICHUS SHEProNOTPEOICHUEM.

- IPOU3BECTHU BLI60p HeO6X0,HI/IMOFO IpOrpaMMHOro KOMIUJICKCa 1JIA
obecrieueHus IpoNHeCCOB CTATUYECKOM U JUHAMHUYECKOT' O
MOZACIIMPOBAaHUs, paCCMOTPETb BO3MOXXHOCTDb U LIeJ'IeCOO6pa3HOCTI>
MIPUMEHCHHUA CUCTEM MOJACIIMPOBAaHNA B PE€AJIbHOM BPEMEHMU.

- OnKcaTh KOHLEMNIHMIO YPOBHEH nepenadn HHPOpMalui MExITy
OIIepaToOpPOM U MPOrpaMMHO-aNIapaTHBIM KOMIUIEKCOM, TaKXKe
MOJIyJIel CBSI3M B peajbHOM BpeMeHH, P3A, u mp.

15.

VcnoBus BEIIIOIHCHUS

OnTtuManeHbIN pa3mep rpynmsl 2-4 yenoeka. Tpy10eMKOCTh
J1a00paTOPHOTO MPAKTUKYMa COCTaBIIsIeT 12 4acos.
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- OnucaHbl Bce NEPEUYHCICHHBIE TEXHOJIOTUY, TIPUBEACH TEXHUUECKO-
SKOHOMHMYECKHH aHAIN3 pa3padOTaHHON KOHLENIHNH, CHOPMHUPOBAHO
JIOTUYHOE U IIOCIENOBATEIIBHOE MPEICTaBICHUH HHGOPMaLUH
TEXHUYECKOTO  pelIeHus, oOydyaromiydecs  IOKa3blBalOT  BCE
[IEPEYNCIICHHBIC B II. § 3HAHUS U YMEHHA — OLleHKa «OTINYHOY;
- Onmcano OONBIIMHCTBO MEPEYUCICHHBIX TEXHOJOTWH, MpUBEACH
TEXHUYECKO-DKOHOMUYECKUI aHaln3 pa3padOTaHHOW KOHUEMIINH,
chopMHPOBAaHO JIOTMYHOE M IIOCIENOBAaTEIbHOE IPEACTaBICHUH
WHPOPMALIMM TEXHUUYECKOTO PElIeHHs, 00ydaromuecs MOKa3bIBaloT
OOJNBLIMHCTBO ONHWCAHHBIX B 1. § 3HAHUH M YMEHHUH — OIICHKa
«Xopol11o»;
16. | © « - Onucana TOJIBKO 4YacTb M3 TMEPEUYHCICHHBIX TEXHOJOTHH,
' PITCPHI OHeHiH TEXHUYECKO-?KOHOMUYECKOI0 aHaju3a HE IMPOU3BEAEHO, JUO0 OH
HEKOPPEKTHBIH, copMupoBaHO HEIMOJIHOE  JIOTUYHOE u
[IOCJIeIOBAaTeNIbHOE IpeACTaBleHHEe HHGPOPMALMK TEXHUYECKOTO
peieHus, oOyyaromuecs MOKa3blBalOT TOJIBKO YacTh ONUCAHHBIX B II.
8 3HaHMII 1 yMEHUHN — OIleHKA «Y TOBJIECTBOPUTEIHLHOY;
- He ommcano OONBIIMHCTBO W3 TIEPEUUCICHHBIX TEXHOJIOTHH,
TEXHUYECKO-IKOHOMHYECKOT O aHaIn3a HE MIPOU3BEJIEHO,
chOPMHPOBAHO HEMOJIHOE JIOTHYHOE U  HEMocJeI0BaTeIbHOS
npeacTaBieHue  MHGOPMALUM  TEXHHYECKOrO  PELICHUS WM
TEXHUYECKOE pEIICHHE HE MOJY4YEeHO, OOydarolMecs MOKa3bIBAIOT
OTCYTCTBUE ONHUCAHHBIX B M. 8§ 3HAHUUW U YMEHUH — OLICHKA «HE
YIOBJIETBOPUTEIHHO.

O:xupaemblii pe3yJibTaT

1. Onucanue yacTeil MpoeKTa Mo MOJAEPHU3ALUY HNEKTPUUECKON MOJCTAHIIMNA U BHEAPEHUS
TEXHOJIOTUH LU(POBBIX IBOMHUKOB (chopMUpOBaHO 000OIIEHHOE TEXHUUECKOE 3aJaHHe).
2. Konuenmuss uHxeHepHoro peuieHus (CPOpMHUpOBaH IEpPeueHb OCHOBHOIO U

BCIIOMOTATEeIbHOIO  3HEPreTMYeCKOoro Oo0OpYJOBaHUS, ONHMCAaHA CXEMa B3aUMOJACHUCTBUS
anmnapaTHOM U MPOrpaMMHOM yacTell MpoeKTa).

3. Bei6op cymectByromero 110 u UT pemenus (B kakoM MporpaMMHOM obOecriedeHue
pean3yroTcs MOCTABIIEHHBIE 3a/1a4M, KAKUMU (QYHKIUSIMU JI0JIKHO OHO)
4. OOmiee onmcaHue HOPMATHBHO-TIPABOBBIX YCIOBMH coriacHo aeictyromeid HT u

OLICHKa TEXHUKO-DKOHOMHYECKMX J((EeKTOB IpenjgaraéMoil KOHLENUIHUH TEeXHUYECKOTO
peLIeHus.

MeTtoauyeckue peKOMeHAalMH s MPernojaBaTeJis 10 NPUMEHECHHIO
[Tpu 06CyX1eHNN peleHus:

— Ilpeanoxuth 00ydaroUMMCs JOMOJHUTEIbHBIE MaTepualbl B 3aBUCHUMOCTH OT
YpOBHSL TOJATOTOBKM — OO0J€e TEXHHMYECKOro WM o00Ile O03HAKOMHUTEIbHOTO
XapakTepa.

— IlpoBectu ¢ 00yyaromMMUCs AUCKYCCHIO 00 OTIMYHH CYHIECTBYIOIIUX PEIIESHUSIX
B 00JIaCTH MPOrPaMMHOT0 obecrieueHus Il peanu3anuu trexnonoruu /1.

— IlpoBectn ¢ oOydaOmUMUCA AUCKYCCHIO 00 OTJIMYMU  CYIIECTBYIOLINX
TEXHUYECKUX peIIeHUH B 00JACTH TEXHUYECKHX pEUIeHUsS ¢ YPOBHEH
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aBTOMATHU3allMM IOJACTAaHIMM W IPUMEHEHHS HA HHUX HOBBIX TEXHOJOTUN
MHTEPHETA YHEPIUHU.

— OOpaTuTh BHUMaHUE Ha LIEJEBYIO ayTUTOPUIO — PA3JIMYHBIX IPYI NOTpeOuTENeit
PHEPIUU, UX HHTEPEcCOB M MOTpeOHOcTed Kakue (yHKiuu TexHoiorun L]
JEHCTBUTENIBHO HEOOXOJMMBI, a KakKhe TOJbKO OKaXYyTCS [JONOJHUTEIbHON
(rHAHCOBON HArPY3KOH MPHU MOJICPHU3AIIUH TTOICTAHIIHH.

ITpu mpoBepKe U OLICHKE BAPUAHTOB PEILICHHUSA:

— OueHuBaTh  KOMIUIEKCHOCTb  IPEAJIATA€MOI0  PEIIEHUs 10  BHEIPEHHUIO
texHosoru 11J] Ha moAcTaHIMM, KOTOPOE JOJKHO BKIIOYaTh B CeOs MMOMHUMO
uHkeHepHbIx 1 WT acnekToB, TakkKe OLEHKY SKOHOMHUYECKOro 3¢¢exTa oT
HCIIOJIb30BaHUS.

— OueHuBaTh MPHUBIEKATEILHOCT, C(HOPMUPOBAHHON KOHUEMIMU JJS PasHBIX
Ipymni noTpeduTenel ¢ Mo3uLUKN EHHOCTH U CTOMMOCTH BHEJIPEHUSI TEXHOJIOTUU
I1/I Ha BCeM >KM3HEHHOM IUKJIC MOJICTAHIIUH.

Crpykrypa 1 hopMa oTyera o J1adboparopHon pabore:

HazBanue yueGHOT0 3aBeCHUS

KADEJIPA No

OTYET
3ALLMILIEH C OLEHKO

MPEINOJABATEJIb

JOJDKHOCTB, Y4. CTCIICHb, 3BAHUC IOAMNMMUCH, JaTa HWHHIUAJIbI, (1)aMI/IJ'lI/I§I

OTYET ITO JJABOPATOPHOU PAFOTE

1o kypcy: LIU®POBBIE IBOMHUKU

PABOTY BBIITOJIHUII
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CTYJEHT I'P. Ne

MOJITNCH, JaTa WHUIAAIB, GaMUITAS

Canxr-IlerepOypr 20

Coneprkanue oTyeTa:

Conep:xkanue oTyera

Hean pa6oTsI:

3agaunm.

TeopeTuyeckue cBeleHUs

B oruere mo maGoparopHoil paboTe 00s3aT€TBHO JODKHBI OBITH YKa3aHbl TEOPETHUYECKHE
CBEICHMsI, HEOOXOAMMBIE JJIsi BBITIONHEHUS J1a00paTopHOil paboThl, B TOM YHWCIE JIaHHbIE 00
yCTaHOBKE, Ha KOTOPOU BBIMOJIHSIACH padoTa.

Pacyerno-rpagpuyeckas 4acrb
B Hauase yka3pIBaloTCsl HCXOAHbIE TaHHBIE, pacyeThl, TpaduuecKre MOCTPOSHHUS.
BriBoabI

Otuer no naGopaTopHO paboTe 00sA3aTeTbHO JOKEH COJEp’KaTh BBIBOJABI IO J1AOOPaTOPHOM
paboTe, B KOTOPO! JOJKHBI OTpaXKaThbcs (PaKThl JOCTHIKEHUS LIETIH.

Cnucok MCno/Ib3yeMoii TuTepaTyphbl

Cnucok wucmonbp3yeMoil nutepatypsl odopmisiercss B coorBerctBuu ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnmuorpaduueckoe ommcanue. O6mue TpeOOBaHUS W MpaBHUIIA
COCTaBIICHHUSI.
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TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIabopaTOopHON padbore

IIpaBuna ogopmienus oryera
1. O6uue TpeboBaHUS

1.1. B coorBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueTr o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa W mpaBuia opopmiIeHHS OTUeT MO JlabopaTopHOoW pabore odopmisercs
JF0OBIM MEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JiucTa 6enoit Oymaru gopmara A4.

1.2.B oruere mo maboparopHoii pabore momyckaercs wuHTepBan 1.0 u 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHou ctpoku 1.0.

1.3. lIgeT mpudra 100KEH OBITH YSPHBIM.
2. Hymepanusi cTpaHull 0TYeTa

2.1. Ctpanunpl oT4eTa CjenyeT HyMepoBaTh apaOckumu mudpaMu, cOON0Aasl CKBO3HYIO
HyMEpAaIIo 10 BCEMY TEKCTy oTueTa. HoMep cTpaHMIlbl MPOCTABISETCS B HU3Y Ka)XJ0TrO JINCTA
0 LIEHTPY.

2.2. TuTynBHBIHN JIMCT BKIIOYAETCS B OOIIYI0 HyMEpaluio CTpaHul otyeta. Homep crpaHuIel Ha
TUTYJIBHOM JIMCTE HE IIPOCTABIIACTCA.

3. HyMepamm pa3aeioB U nmoJpasjaejioB oTuera

3.1. Pa3nensl JODKHBI MMETh HOPSIKOBBEIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAaYeHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT ObITh pa3OuTHI Ha Mofpasaensl. Hymepalius moapasienoB cOCTaBIseTCs U3
HOMEpa paszena W mojapaszfena, 0003HAYEHHOTO uepe3 TOuKy, Hampumep, «1.1.». B koHie
Ha3BaHUs Pa3JeoB U MOAPA3AEIIOB TOUKA HE CTABUTCA.

4. LanmocTpanuu

4.1. nnrocTpallii  TOAMHUCHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PUCYHOK» 1 UMEIOT JMOO CKBO3HYIO HyMeEpallHio, TH00 HyMEpaluio B COOTBETCTBUU C
paszzenaMu oT4yeTa.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKAa3bIBAE€TCS IOCIIE
HOMEpa WUIIOCTpAllMK 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
o1HOKOHTYpHOI CAP».

4.3. ITonnucu Bcex WILTIOCTPALMK BEIPaBHUBAIOTCS MO LEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku pomxkHbl ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO YyKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEW U CaMUX TPaHKOB.

52. Ecnm rpaduku OTpaxarT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HX
BBITMIOJTHEHHE B OJIHOM cHCTEME KOOpAHMHAT.

6. Ta0auubI
6.1.B otuere mo maboparopHOW pabOTe PEKOMEHIyeTCS CKBO3HAasS  HyMeparus
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Tabmui. JlomyckaeTcss Hymepauus Tabiul B mpeaenax pasziena ordera. B atom ciyuae HoMep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMepa TalOIHIIbl, pa3ielIeHHbIX TOUKOH.

6.2. TaGmuibl HyMepyroTcst apabCKuMu U pamu.

6.3. Hymeparust TtaGiui; mpou3BOIUTCs cO ciaoBoM «Tabnuia» 6e3 3Haka «Noy», Hampumep,
«Tabmuua 1».

6.5.4. Kaxnas tabnuma J0DKHA UMETh Ha3BaHUE, KOTOPOE CJENyeT MOMeNaTh HaJ Tabmuien
cyieBa 0e3 ab3allHOro OTCTYIA B OJJHY CTPOKY C €6 HOMEPOM uepe3 THpE.

11.3. Meroauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HemocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaAMOCTOSTENLHONW paboThI, y oOydaromerocst GopMHpYyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU H CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BLICOKUHA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, TIOMOTACT TIOJYYUTh HABBIKH TIOBBINICHHS
poQeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUIUX CSASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCIUILINHE;

—  METOJMYECKHE YKa3aHHS 0 BBHIMOJHCHHIO KOHTPOJIBHBIX PadOT (U1 00YyJarOIInuXCst
10 32049HOM (hopme 0OyUeHHS).

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISAEMOIO B TEUEHHUE CEMEeCTpa C IIeJIbI0 OLEHMBAHUS XO/a OCBOCHUS
JTUCIUIUINHBI.

IIpoBeneHne TeKyIero KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISIETCSA C IOMOIIBIO TECTOB,
NpuBeJeHHBIX B Tabmuie 18. OleHnBaHuE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH OIEHUBAETCS T10
cucTeMe 3aueT/ He 3a4er.

11.5. Meroauyeckue ykazaHus JJisi OOYYarONIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTECTALlNH.

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

— auddepeHunpoBaHHbIl 3ayeT — 3T0 (¢GopMa OLEHKH 3HAHWM, MOJyYEeHHBIX
oOyJaromuMcsl TpU U3YYEHUH AUCHMILTUHBL, TPU BBIMOIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIILHO.

[TpomexyTouHas arrecTanus MpoBoaUTCs B GopMme auddepeHnnaIbHOro 3auera. 3auer
POBOJIUTCS B yCTHOW (opme 1o OuiietaM B BUAE MOATOTOBKU U H3JIOXKEHHUS Pa3BEPHYTOTrO

OTBCTA. BpCMH Ha NOATOTOBKY OTBCTA - 30 MHHYT.

31



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JTUCIUIUIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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