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JIner akryaauszanumn padoyeil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzanuu B 2027 - 2028
y4eOHOM roy Ha 3acelaHuN Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEAPHATHIH

[IpoTrokom oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0peHa s peanuzaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceaHuM Kadeapbl DIEKTPOCHAOKEHUS MPOMBIIUICHHBIX MPEAPUATHI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Lenbio mpenogaBanus AMCHUUILINHBI «ONTUMANIBHBIE PEXUMBI PaOOThl FEHEPUPYIOLIUX
HUCTOYHUKOBY» SIBIISCTCS HAYyYHO-TEXHHUYECKas IMOATOTOBKA CTYy/EHTa-MarucTpaHTa B o0JacTu
TEOPUU U TPAKTHUKU ONTHMHU3ALMU YCTAHOBUBIIUXCS PEXKUMOB CHCTEM AJIEKTPOCHAONKEHUS U
DIIEKTPOIHEPTETUYECKUX CHUCTEM, TMPUOOPETCHHE HABBIKOB CAMOCTOSITEILHOTO PEIICHUS
HAyYHO-UCCIIEIOBATENIbCKUX M TEXHUYECKHX 3a7ady B 00JacTHU IJIaHMPOBAHMS ONTHUMAJIbHBIX
OKCIUTYaTaIAOHHBIX PEKUMOB CIOKHBIX CHCTEM DJJIGKTPOCHAOKEHHSI C COOCTBEHHBIMU
MCTOYHUKAMU 3JICKTPOIHEPTHH.

2 MecTo THCHHUIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTeibHOIi MporpaMmbl

Jucuumnuaa OnTUMalibHbIe peXUMbl PaOOThl T€HEPUPYIOIUX HCTOYHUKOB BXOIWT B
yacTh y4eOHOro IuIaHa (GOPMHPYEMYI0 YYaCTHMKaMH 0Opa30BaTEeNbHBIX  OTHOIICHUI
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHUS,  BJIaJICHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3yUEHUS TUCIUIUINH/ PAKTHK:

YrpasiieHue pexkuMaMu JIEKTPOIHEPTETUIECKIX CUCTEM

TexHHUKO-2KOHOMUYECKHE PACUETHI B AIIEKTPOIHEPTETHUKE

[IporpamMMHOe obecrieueHue B IIEKTPOIHEPIETHUKE

3Hanus (YMEHUS, BIaJICHUs), MOTYYCHHBIC TIPH MU3y4YECHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUEeHUSI AUCIUTLIINH/PAKTHK:

[ToaroroBka k mpoleype 3aiiuThl ¥ 3alIUTa BEITYCKHOHN KBaTU(UKAITMOHHONW paOOThI

[ToaroroBka Kk cade u cada rocyAapCTBEHHOTO YK3aMEeHa

3 KomnereHunu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare ocBoeHHMs AMCHUIIIMHBL (Momyns) «ONTHMAalbHBIE PEXKUMBI PAOOTHI
TeHEPUPYIOLIUX UCTOYHUKOBY» 00y4aIOUIUIiCs JOKEeH 001a1aTh CASAYIOUUMHU KOMIETECHIUSIMHU:

KO,Z[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITMN

[1K-1 CriocobeH caMOCTOSITETbHO BBIITOJIHSATH MCCIICAOBAHUS, OIICHUBATh PUCK U ONPEACISTH
Mephl 10 obecreueHHIo 0e30macHOCTH pPa3pabaThIBAEMBIX HOBBIX TEXHOJIOTHH, OOBEKTOB
npodeccCHOHATbHOM e TETbHOCTH

[IK-1.1 Ompenenser MOA  PYKOBOJACTBOM  CHEIMAIMCTa  0Oojiee  BBICOKOH
KBaTU(UKAIIMA  COJIepKaHMe W TpeOoBaHUS K  pe3yibTaram
HCCIIEI0BATENIbCKOM, MTPOCKTHON W MHOM JEATEIbHOCTH OOYYaIOIUXCs TI0
nporpammam Gakanaspuara u (wim) U1 Ha ocHOBE M3y4eHUs TEHIACHUUI
pa3sBUTHs COOTBETCTBYIOLIEH 00JACTH HAyYHOI'O 3HAHUS, 3alPOCOB PbIHKA
TpyAa, 00pa3oBaTENbHBIX MOTPEOHOCTEH M BO3MOXKHOCTEH O00YyYaromuxcs
1o nmporpammam Oakanaspuata u (vm) JIIT

[K-1.2 BeinonHseT nopydeHHs 10 OPraHU3aldMd HAay4YHO-UCCIIENO0BATEIBCKOM,
IIPOEKTHOM ¥ MHON JeATENbHOCTH OOy4aroIluxcs M0 IMporpaMmmam
OakanaBpuata ¥ (vau) JJITIT

[1K-1.3 BreimonHsieT mopydeHHss MO OpraHW3aliid  HAy4YHBIX KOH(EPEHIIHH,
KOHKYPCOB IIPOEKTHBIX U HCCACA0BATEILCKUX pa00OT 00 yJIaIOIMX CSI

[IK-6 Crnocoben k oOecrneyeHHI0 TpeOyeMbIX MapaMeTpOB peXHMMa U pa3MeEIleHUs pe3epsna,
IPUHATHIO PEIICHUH 10 JUCHETYCPCKUM 3asBKaM, OPraHU3alUuK U PyKOBOACTBY OIEPATHBHBIMU
HEePEKIIOYCHUSIMH

[K-6.1 [IpyHuMaeT pemeHus Mo JUCHETYEPCKUM 3asiBKaM O peaju3aluu Mep 110
MONJEP/KAHUIO 4YacTOThl, BEJIMYMH IEPETOKOB AKTUBHOM MOIIHOCTH,
TOKOBOM Harpy3kd JIMHUH M JONYCTMMOIO YPOBHS HAIIpSDKEHHSI B
JOIYCTUMOM JIMana3oHe IyTeM OLEHKH TEKYIIETO U IPOTHO3UPYEMOTO




ANEKTPOIHEPTETUUECKUX PEKUMOB SHEPTOCUCTEMBI U OMPEEIIeT 00beM U
3 (HEeKTHBHOCTh COOTBETCTBYIOIIMX YIPABISIOMINX BO3ICHCTBUI

[1K-6.2

IIpyHMMaeT pemeHus o JUCIETYEPCKUM 3asBKaM O pa3pellieHuH BbIBOJA B
PEMOHT U BBoJa B pabOTy »JJIEKTPOYCTAaHOBOK U  MOJTOTOBKE
ANEKTPOIHEPIETUUECKOTO pEeXUMa Ha 3TO BPEMs, M0 NOJIEPNKAHUIO
MUHUMAaJIBHOTO HEOOXOJUMOT0 pe3epBa aKTUBHOM MOIIHOCTH M MECTa €ro
pa3MelieHusT  MyTeM  OLIEHKM  TEKyLIEro M IPOrHO3MPYEMOIO
AIEKTPOIHEPreTHUECKUX PEKUMOB IHEPTOCUCTEMBIL

[1K-6.3

PazpabaTbiBaeT nporpaMmbl NEpEeKIIOYEHU Ha BBIBOA B PEMOHT M BBOJ B
paboTy JNMHHUN 3JeKTponepeadyd U o0OpyIOBaHHMS B COOTBETCTBUHU C
JUCIETYEPCKUMU 3asiBKAMU




4. CTpyKTypa, 00b€EM U cotepkaHue TUCHUTIHHBI (MOLYJI5)
OO0mas TpyJI0EeMKOCTh IUCIMIUIMHBI COCTaBIIAECT 2 3a4€THBIX €IWHUII /2 aKaja. 4acoB, B TOM

YHUCIIe:

— KOHTaKTHas paboTa — 35 akaJl. 4acos:

— ayauTopHas — 34 akaJl. 4acos;

— BHeayuTopHas — 1 akaj. 4acoB

— caMocTosTeNbHAs paboTa — 37 akajl. 4acoB;

— B (hopme npakTudeckoit moarotroBku — 0 aka. 4ac;

dopma arTecTaluy - 3a4ET

AynuropHas § s
o | vonraxrHas pabora o 3 ®dopma TeKyIIero
=
= B aKaJ. Jyacax o Bun KOHTPOJISI
Pazpen/ tema 3 (B axaj. vacax) == . p Kon
S 3 © | caMOCTOSITENIBHOM | yCIIeBaeMOCTH U
JIACIUILIHHEL S [ . | KoMIeTeHIMH
@) g £ padoThI MPOMEKYTOYHOM
nab. | mpakr. | 5 &
Tex. 29 aTTeCcTaluu
3aH. 3aH. | U &
1. TeopeTnueckuii pazaen
1.1 Bsenenme. OcHOBHEIE
IIOHSTHS CHCTEMHOIO
anaim3a. CBolicTBa CHCTEM I1K-1.1,
CaMOCTOSTEIILHOE
SHEpPreTUKH Kak OoJbIIuX H3VICHIE VIeGHOR I1K-1.2,
cucreM. HeompeneneHHOCTh v v . I1K-1.3,
A — 2 2 JIUTEPATYpBI; BxoHO# KOHTpOIIB K-6.1
) — npopaboTka o
Kpurepun MPUHSITHS pop [1K-6.2,
. JIEKIIHOHHOT'O
peumienuii.  MHorouenesas MATeDHALA ITK-6.3
ONTUMHU3AIMSA W METOMBI P
9KCIEPTHBIX OIICHOK.
1.2 Maremarnueckoe
CaMOCTOSTEIILHOE
MOJICTIUPOBAHUE DIICMEHTOB .
. n3ydeHue yueOHon
3JIEKTPOIHEPTreTUIECKOM
JIMTEPATYPBI; [K-1.1,
CHCTeMBI  JJIs  pClICHHS
— npopa0oTKa IK-1.2,
ONTHUMHU3ALMOHHEIX  3a/ad.
JIEKIIHOHHOTO I1K-1.3,
AOCOJIOTHBIE, 3 2 2 MaTeDHANa: DKcrpecc-omnpoc 1K-6.1
OTHOCHTEJIbHBIE u P ? .
muddepeHnnaibHbe ~ hsydeHne IIK-6.2,
P 3aBOJICKOM I1K-6.3
MTOKAa3aTelln.
Cocrassronye JIOKYMCHTALIHH Ha
. MapoBbIe TYPOUHBI
ONTUMHU3AIMOHHOM 3a1au
¥ KOTJIBL.
1.3 OnTuMu3anys
pacrpeneseHiss  aKTUBHBIX
MOIITHOCTEH B T1K-1.1,
CaMOCTOSTEIILHOE
JHEProCHCTEME. Metopn . I1K-1.2,
u3yueHue yueOHOu
HEONPEIEIECHHBIX I1K-1.3,
wroxKHTencH  Jlarpamka 1 3 2 JIUTEPATYpBHI; DKcrpecc-onpoc K-6.1
— npopaboTka o
TIPUHIUIIL paBeHCTBa nelgl IfOHHOFO I1K-6.2,
OTHOCHUTEINIbHBIX MPHPOCTOB. vaTeDHANA I1K-6.3
OueHKa  OTKJIOHEHHS  OT P :
ONTUMAIILHOTO peXHUMa




1.4 OnTuMu3anus
pacrpenesneHiss  aKTUBHBIX
MOIIIHOCTEHi B CHCTEME

CaMOCTOSITCIILHOC I1K-1.1,
JNEKTPOCHAOKEHUS .
u3yueHue yueOHou [K-1.2,
MPOMBIIIIEHHOTO
JIUTEPaTypBI; IK-1.3,
MIPEANPUATUS c 3 2 AKP Nel
— IIOJITOTOBKA K I1K-6.1,
COOCTBEHHBIMHU o
ayJUTOPHOU I1K-6.2,
ANEKTPOCTAHIIMSMH. .
KOHTPOJIBHOM I1K-6.3
IIpumenenne MeTo/a
pabore.
JMHAMHUYECKOTO
IpOrpaMMHPOBAHHMS
1.5 TpagueHTHBIA MeTOJ - TK-1.1
ONITHMU3ALUH u ero CaMOCTOSTEIbHOE K 1'2’
HCIIOJIb30BaHUE ISt u3yueHue yueOHou K 1'3’
ONTHMU3ALUN PEKUMOB. 3 2 JIUTEPaTypBI; Dkcnpecc-onpoc K 6'1’
VYuer orpannueHuii B popme — npopaboTKa K 6.2,
HEPaBEHCTB. Meron JICKITUOHHOT'O K 6' 3’
HPUBEICHHOTO I'PaIHeHTa Mmarepuana. ’
1.6 Beibop oNTHMaIBHOTO
cocraBa paboTarommx
arperaTos. Kpurepwuii - TK-1.1
BBITOZHOCTH  OTKJIIOYEHUS, CaMOCTOSITETbHOE K 1'2’
CTpaTerus OTKIIOYEHHsS Ha u3ydeHue yueOHoM K 1'3’
OCHOBE MeTo/1a 2 2 JIUTEPATYPHI; DKcIpecc-onpoc K 6'1’
OTHOCHTEIILHBIX NPHPOCTOB. — npopaboTka K 6.2,
Metox BeTBeH W TIpaHUIl H JICKIIMOHHOTO K 6' 3’
ero  MpUMEHEeHHue  JUIs Marepuana. ’
BBIOOpa ONTHMAJIEHOTO
COCTaBa arperaToB
1.7 Onrumuzanusi pa3BUTHS
SHEProCUCTEM u
SIEKTPUIECKUX ceTei.
CraTuueckue,
JMHAMUAYECKHe u
MOy INHAMHYECKUE
MPOU3BOJCTBEHHBIE -
cucremsl. LleneBas pyHkuus CaMOCTOSITENIEHOE [K-1.1,
3arpar. ITpumenenue u3yueHue yueOHou IK-1.2,
MeToJa JMHAMAYECKOTO 2 5 JIUTEPaTypBhI; AKP No2 IK-1.3,
MPOTPaMMHUPOBAHUS VTS — MOJArOTOBKA K h [1K-6.1,
IIAHUPOBAHUS ayAUTOPHOHR I1K-6.2,
ONTUMAIILHON  TPaeKTOPHH KOHTPOJIBHOM I1K-6.3
pa3BUTHS  TEHEPUPYIOLIHX pabore.
MomHocTed.  IIpumenenue
MeToza JIMHEHHOT O
MPOrpaMMHUPOBaHHS TUTSt
ONTHMHU3ALUN  CTPYKTYPHI
TeHEPUPYIOIINX
MOIITHOCTEH.
HWroro no pazaemy 17 14
2. IIpaxTHueckuii paszmen
2.1 [ocTpoenune
9KBUBAJICHTHBIX PACXOIHBIX
XapaKTEePUCTHUK u
XapaKTepI/ICTI/IK IK-11,
P P — pelieHue 3a1a4 IK-1.2,
OTHOCHUTENBHBIX IPUPOCTOB
I0J1 PYKOBOJICTBOM IK-1.3,
TEIUIOBBIX 2
JNEKTpO-cTaHIui.  Pacuer fiperioAapater IR-6.1,
onTmfanLHorg ' [IR-6.2,
I1K-6.3

pacmpeneneHuss  aKTUBHOM
MOIITHOCTH METOJIOM
OTHOCHUTENBHBIX IPUPOCTOB




2.2 Pacuer ONTHMAaIBLHOTO

pacrpeliesieHdss  aKTMBHOM [K-1.1,
MPOTPaMMHUPOBAHUS B 2 2 H(:I[)Ie) gﬁ;ﬁggﬁ;ﬁ;hﬂ I1K-6.1,
cucTeMe JIEKTPOCHAOKEHHUS I1K-6.2,
c TErI0OHUKAIMOHHBIMHU I1K-6.3
ANEKTPOCTAHIHAMH
2.3 BrIOOp ONTHUMAIBHOTO gﬁj%’
cocraBa paboTarommx — peuieHue 3aaa4 HK-1.3’
arperatoB c 2 2 |mox pykoBoacTBOM K- 6.1,
UCTIOJIb30BAaHUEM KPHUTEPHUS Mperno/iaBares HK-6.2’
BBITOJHOCTH OTKJIFOYEHHS ITK-6.3
I1K-1.1,
2.4 BbIOOp ONTHMAIBHOTO — perenye 3aniau I1K-1.2,
cocTaBa pa60Ta}0m1/1§ 1 2 |nox pyxosoactsOM I1K-1.3,
arperaroB METOJIOM BETBEU HDeHONABATENs] I1K-6.1,
Y TPaHUI] peroz I1K-6.2,
I1K-6.3
2.5 Pacuer omnTHUManbHOIO I1K-1.1,
pacnpeneneHusl  aKTUBHOMN — pemenme 33184 I1K-1.2,
xg:é;zifﬂ rpaﬂHeHTH;JIII\:I 3 2 |nom pyKoBOICTBOM gi:éi’
KOHIICHTPUPOBAHHON fipenonapaTeis [1K-6.2,
CHCTEMBI I1K-6.3
2.6 Pacuer omnTUManbHOIO I1K-1.1,
pacnpenieieHus]  aKTUBHBIX — DelICHIE 3a1a4 I1K-1.2,
MOIIHOCTEN METOZ0M p A I1K-1.3,
3 2 |mox pyKOBOJCTBOM
NIPUBEACHHOIO TPaJeHTa C HperIoaBaTels I1K-6.1,
y4eTOM CETEBBIX P I1K-6.2,
OrpaHUYeHUH I1K-6.3
. I1K-1.1,
27 ko omaned
P P 4 IK-1.3,
TEeHEPUPYIOIIUX MOIHOCTEH 4 3 K-6.1
Mezon;)M iﬂgaanecxoro T1K-6.2.
MPOTPaMMHUPOBAHUS TK-6 3
I1K-1.1,
I1K-1.2,
2.8 Bauer 8 HOI;;(;T;?Ka K Cpnaua 3auera gﬁ:éi’
I1K-6.2,
I1K-6.3
Hroro no pazaery 17 23
Hroro 3a cemectp 17 17 37 3a4yer
Hroro nmo gucuuiuinHe 17 17 37 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peann3anuu  NPelyCMOTPEHHBIX BHJOB  ydyeOHOM pabOThl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B PENOJaBaHUN AUCUUIUINHBI «ONTUMAIbHBIE PEKUMbI paboThI
TCHEPUPYIOIIUX MCTOYHHUKOB)» MCIOJIB3YKOTCS TPAOUIMOHHAS U MOIYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (OPMHPOBAHHE OCHOBHBIX
npeacTaBieHuid mo Kypcy «OnTumalibHble pPEXKHMbBI PabOThl TEHEPUPYIOLIMX HCTOYHHKOBY»
IPOMCXOIUT C UCTIOIB30BAaHUEM MYJIBTUMEAUHHOTO 000PYAOBAHMUSL.

Jlekiuu MPOXOJAT B TpPAAMLUMOHHOW (opme, B ¢dopMme JIeKUUH-KOHCYIbTALUNH U
npoOneMHbIX Jekuuid. TeopeTuueckuil Marepuan Ha NPOOJEMHBIX JIEKIMIX —SBISIETCS
pe3yabTaTOM YCBOCHHUS NOJIYYEHHOM HMH(OpPMAIMMU IMOCPEICTBOM ITOCTAHOBKH IMPOOIEMHOTO
BOIIpOCa M TOMCKa IyTed ero penicHus. Ha JEKIMAX—KOHCYIbTalUAX H3JI0KEHUE HOBOIO
MaTepuajia COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA 3TU
BOIIPOCBI.

[Tpu nmpoBeaeHNM MPAKTHUECKUX 3aHATUAX UCIONB3YIOTCS paboTa B KOMaHJE M METOMbI
IT.

CamocrodaTenbHas paboTa CTUMYJIHPYET CTYJCHTOB B MPOLIECCE MOATOTOBKU JOMAIIIHUX
3aJJaHuM, NIPU PEIICHUU 3a/1a4 Ha MPAKTHUYECKUX 3aHATHAX, IIPU MOATOTOBKE K KOHTPOJIBHBIM
paboTaM 1 UTOTOBOM aTTeCTAIIH.

6 YueOHO-MeTOUYecKOe 0OecnieueHHe CaMOCTOSITeILHOM padoThI 00ydarommxcst
IIpencraBneno B npuioxxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NPOBeACHHS MPOMEKYTOYHOM ATTeCTAMHI
IIpencraBneHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUTIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Manapeee A. B. Onrumuzanuss yCTaHOBUBIIMXCS  PEXKHMOB  CHCTEM
AJIEKTPOCHAOKEHUSI U AJICKTPOIHEPTETHIECKUX CHCTEM : yueOHoe mocobue [ By3oB] / A. B.
Managees, A. B. Bapranosa ; MI'TY. - 2-e uza. - Marautoropck : MI'TY, 2019. - 1 31eKkTpoH.
onr. quck (CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/2479. -
ISBN 978-5-9967-1537-4. - Tekcr : 3neKTpoHHBIH. - naTa obpamenus: 23.12.2025

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. AnanuueBa, C. C. DJIEKTPOIHEPreTUUECKHUE CHCTEMBI M CETH: MOJICIH Pa3BUTHS :
yuebnuk gans By3oB/ C.C. AnannueBa, II. E. Me3senues, A.JI. MbI3uH; 1O Hay4HOH
penakuwmeii [1. . bapronomes. — Mocksa : M3natensctBo FOpaiit, 2025. — 148 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-07671-4. — Tekcr : snexkrponHslii // OOpa3oBaTenbHas
wiatpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/565058  (mata oOpaiueHus:
23.12.2025).

2. Paukos, M. 0. OnrtumansHOE ynpaBieHHE B TEXHUYECKUX CUCTEMaXx : YUCOHHK ISt
By30B / M. FO. PaukoB. — 2-e u3zn., ucnp. u nomn. — Mocksa : U3aarensctBo HOpaiit, 2025. —
120 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-09144-1. — TekcT : 3JI€KTPOHHBIN //
OopazoBarenbHas iathopma HOpait [cait]. — URL: https://urait.ru/bcode/562428 (nara
obpamenus: 23.12.2025).

3. TlankoB, b. B. Teopus cucreM M CHUCTEMHBIH aHaIM3 UL AJIEKTPOIHEPTETHKOB :
y4eOHMK U mpakTuKyMm s By30B / b. B. [Tankos, A. JI. KynukoB. — 2-e u3a., ucnp. u aom. —
MockBa : UznmarensctBo  Opaiit, 2025.— 470c.— (Bwicmee oOpa3oBanme). —
ISBN 978-5-534-00721-3. — TekcT : anmekTpoHHbIN // OOGpa3oBarenbHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561832 (mara oOpamenus: 23.12.2025).



https://host.megaprolib.net/MP0109/Download/MObject/2479
https://urait.ru/bcode/565058
https://urait.ru/bcode/562428
https://urait.ru/bcode/561832

6. l'epacumenko, A. A. OnTumanbHas KOMIEHCAIHs PEaKTUBHON MOITHOCTH B CUCTEMAax
pacrpeneeHnss SJIEKTPUUECKOW SHEprud [DIeKTpOHHBIH pecypc] : moHorpadus / A. A.
I'epacumenko, B. b. Hemaraes. - Kpacnospck: Cub. ¢enep. yn-t, 2012. - 218 c. - ISBN
978-5-7638-2630-2. - Tekct: anekrpounsii. - URL: https://znanium.com/catalog/product/492442
(mata oopamenus: 23.12.2025). — Pesxum qocTymna: mo mommucKe.

7. Kypnan «BecTHuK IOVYpI'y. Cepus «OHepreTuka» -
URL.: https://www.powervestniksusu.ru/index.php/PVS (mata obpamienus: 25.12.2025).
8. Kypnan «INEKTPOTEXHUYECKUE CUCTEMBI 51 KOMIIJIEKCBI» -

URL.: http://esik.magtu.ru/ru/ (nara obparenus: 25.12.2025).
9. Xypnan «BectHuk BaHOBCKOTO TOCYIapCTBEHHOTO SHEPTETHUYECKOTO YHUBEPCUTETA»
- URL.: http://vestnik.ispu.ru/ (mata oopamenus: 25.12.2025).

B) MeToanyeckue ykazaHus:

1. Manadees, A.B. Pacder onTUMaabHBIX PEKUMOB 3arPy3KH T€HEPATOPOB COOCTBEHHBIX
ANIEKTPOCTAHLUN NPOMBIIIICHHBIX mpennpusatuii [Tekcr]: Meroaumdeckas paszpaboTka K
IPaKTUYECKUM 3aHATHAM 110 JUCHMIIMHE «ONTUMANIbHBIE PEXKUMbI CUCTEM JIEKTPOCHAOKEHUSD)
s MaructpanToB HanpasieHus 140400.68 DnexTposHepreTuka M 3JIEKTPOTEXHUKA, TPOPHIIH
Dnexrpocuabkenne / A.B. ManadeeB. — Marautoropck: M3a-Bo MarHuToropck. roc. TEXH.
yH-Ta uM. I.1. Hocosa, 2013. — 33 c. - Tekcrt : Henmocpe1CTBEHHBIH.

r) [Iporpammuoe odecieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnneuenne

HanmenoBanue N
10 Ne norosopa CpoK neicTBUS JTUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip CBOOOJTHO PaCIIPOCTPAHIIEMOE 0ECCPOYHO
FAR Manager CBOOOJTHO PACIPOCTPAHIEMOE 0ECCPOYHO
Calculate Linux  |cBo6oaHO pacmpocTpaHseMoe 5eCCDOHO
Desktop Xfce 1o p
Linux Calculate lc_f 860HH0 pactpoctpatieMoe OeccpouHo
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI
HasBanue xypca Ccouika
DneKTpoHHas 0a3za MepruoANICCKUX U3TaHUI e
000 WIBIC» https://eivis.ru/
HammmonansHas

nH(OpMaIMOHHO-aHanuTHUecKass —cucrema  —|https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO ITMTHPOBAHUS
Poccuiickass T'ocymapctBenHass — OubOiamorexa.
Karanoru

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.
I".1. Hocora

@denepanbHblii  00pa30BaTENbHBIA  MOPTAT
OxonoMuka. Cormosnorus. MeHe [)KMEHT

https://www.rsl.ru/ru/4readers/catalogques/

https://host.megaprolib.net/MP0109/Web

" |http://ecsocman.hse.ru/
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9 MaTepuajJibHO-TeXHHYeCKOe o0ecredeHue TUCIUMIMHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecrieueHre TMCIUIUTMHBI BKIIIOYAET:

1. VYuebuble ayauToOpuH [UIsl MPOBENEHUS NPAKTHUECKUX 3aHATHI, TPYNMNOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJIA M MPOMEXYTOYHON aTTeCTalluH - JOCKa,
MYJIbTUMEIUNHBIN MPOEKTOP, IKPaH.

2. TlomemeHust A CcaMOCTOSTENBHOW paOOThI OOYYaIOUIMXCA - IEPCOHAIBHBIC
kommbpioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ IOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Ilomemenue myis XpaHeHUST W TPODHUIAKTHYECKOTO OOCTY)KHBAHHUS y4eOHOTO
000pyIOBaHUS - CTEIUTAXH, CeU(DbI A1 XpaHEHU y4eOHOT0 000pyI0BaHHUS.



MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4ueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl CTYIEHTOB

AynuTopHas caMOCTOsITeNIbHAs paboTa CTYACHTOB Ha IPAKTUYECKUX 3aHATHUAX
OCYILIECTBJIIETCSl IO/ KOHTPOJIEM IIpENoiaBaTelss B BHUAE PELICHMs 3a7ad U BBIIOJHEHUS
YIPaXHEHHH, KOTOPBIE ONPEAEIIAeT IPENnoaaBaTeilb 1 CTyJEeHTa.

BueaynuTopHas camocTosiTenbHasi padoTa CTyJEHTOB OCYIIECTBIISIETCS B BUJE YTECHUS C
IpopabOTKOM MaTepHasa 1 BbINOJIHEHUS JOMAIHUX 33/1aHUi ¢ KOHCYJIbTAlUsIMU IIPErojaBaTersl.

XapakTepucTHKa KypcoBoii padoThl

[lpn wn3yuenun gucHUIUIMHBL «ONTUMAIBHBIE PEXUMBI PAaOOTBl T€HEPUPYIOLIMX
UCTOYHUKOB)» CTYJCHTHI BHIIOJIHSIIOT KypCcOBYIO paboTy. HasHaueHune KypcoBoi pabOThl COCTOUT
B YCBOGHMM  METOJOB  ONTHUMM3ALlUM  PEXKUMOB  CHUCTEM  IJIEKTPOCHAOXKEHHsS U
AIIEKTPOIHEPTETUUECKUX CHCTEM, METOJOB BbIOOpAa ONTHMAJIBHOTO COCTaBa pabOTaIOIIUX
arperaTtoB  AJIEKTPOCTAaHUMH ¥ pa3pabOTKM  ONTUMAIbHBIX  IUIAHOB  Pa3BUTHSA
AIIEKTPOIHEPTETUUECKUX CHCTEM U 0Oojee TIIIyOOKOM YCBOCHHHM BOIIPOCOB, CBS3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHHEM METOJI0B ONITUMU3ALINH.

Ha BrImonHeHne KypcoBoil pabOThl OTBOAMUTCS 24 dYaca CaMOCTOATENbHON paldoThl B
3 cemectpe.

KypcoBast paboTa conepuT cieayronue pa3aessbl:

1) mocTpoeHUE OKBUBAJICHTHBIX PACXOJHBIX XapaKTEPHCTHK M  XapaKTEPUCTHUK
OTHOCHUTEJIBHBIX IIPUPOCTOB TEIUIOBBIX AJIEKTpOCTaHLUM. PacueT onTUManbHOro pacrnpeneneHus
AKTHBHOM MOLIHOCTH METOJOM OTHOCUTENIBHBIX IPUPOCTOB;

2) pacdeT ONTUMAaJIbHOTO pacIpeIe/ICHHs AKTUBHON MOIIIHOCTH METOJIOM TUHAMUYECKOTO
IIPOrPaMMHUPOBAHUS B CUCTEME DJIEKTPOCHAOKEHNUS C TEIUIOPUKALIMOHHBIMU JIEKTPOCTAHIUSIMU;

3) BBIOOp ONTUMAILHOTO COCTaBa PabOTAIOIIUX arperaToB ¢ MCIOJIb30BaHHEM KPUTEPHS
BBITOJTHOCTH OTKJIIOYCHHUS;

4) BBIOOp ONTHMAIBHOTO COCTaBa pabOTAIOIIUX arperaTroB METOIOM BETBEH M I'PaHHIL;

5) pacdeT ONTHMAIILHOTO PACIpPEACICHHs] aKTUBHOH MOIIHOCTH TPaJAUCHTHBIM METOIOM
JUIsl KOHLIEHTPUPOBAHHON CUCTEMBI;

6) pacueT ONTUMAIBFHOTO Paclpe/IC/ICHNs] aKTHBHBIX MOIIIHOCTEH METO/IOM IIPHBEICHHOTO
IpaJueHTa C yYETOM CETEBBIX OTPAaHUUYEHUM;

7) BBIOOp ONTHUMANBHON CTPATeTHH Pa3BHTHS TCHEPUPYIOIIUX MOIIHOCTEH METOIO0M
JUHAMHYECKOI0 IPOrpaMMHUPOBAHHS.

KaxxnoMy CTy#eHTy BBIOACTCS MHIUBUIYadbHOE 3aJaHue. ExXeHenenpbHO IPOBOAMTCA
KOHTPOJIb BHIMIOJIHEHUS pa3AeiioB MIPOEKTa ¢ 0043aTeIbHON OTMETKOI 0 BBIMOIHEHHOM 00beme. C
LIEJIBI0 TTOBBIIECHUS Y(PPEKTUBHOCTH BBIIOJHEHHUS KYpPCOBOM pPabOThHI PErysispHO MPOBOASTCA
UHIWBUyaJIbHbIe KOHCYNbTalMu. [Ipu BBIMOMHEHHMM KypCcOBOM pabOThl HEOOXOAUMO
MOJIb30BaThCSI OCHOBHOM M JOMOJIHUTEIBHOM JIMTEPATYypoOd M JOPYrMMU HUCTOYHUKamu. [lo
OKOHYAaHUU BBIIIOJIHEHUS KypCOBOI paboTHI MpenogaBareieM Ha3HauaeTcs JaTa 3aliyThl.

Hna 3augumal Kypcoeoi padompl HeoOX0OAUMO MOTYYUTh AONMYCK IpenojaaBaTens. Jns
3TOr0 HEOOXOAMMO 3a TATh AHEH 10 3alIMThl C LENbI0 UACHTH(PHUKAIMA HECOOTBETCTBUU H
BBISIBJICHHSI OIIMOOK HEOOXOAMMO MpPEICTABUTH IOSCHUTEIbHYIO 3alUCKy B COOTBETCTBUH C
HOPMATHUBHBIMU JOKYMEHTaMH. BbIsBIICHHbIE OMIMOKU JOKHBI OBITh KAUYECTBEHHO YCTPAHEHBI B
olpesieNieHHble MpenojasareneM cpoku. Ilocne nopaboTkM CTyAEHTOM KypcoBOH palOoThI Ipu
OTCYTCTBHUM 3aME€UYaHUI CO CTOPOHBI IPENOIABATENS CTYACHT JOMYCKAETCs K 3alIUTeE.

3awuma Kypcoeoit pabomuer npoBoauTcs B popme cobeceoBaHus. 3alUTa BKIIOYAET B
ce0si ycTHOE COOOIIEHHE B COOTBETCTBUHU C PE3ysbTaTaMH KypcoBoi paboThl. Ilo oxoHuaHHM
JIOKJIaJa IpernojaBaTesieM 3aJaloTcs JOMOIHMUTEIbHBIE BOIpockl. [Io pesympraTtam 3amuTsl U
XO0/1a BBIMIOJHEHUS! KyPCOBOM paOOThI BHICTABIISIETCA UTOIOBas OLICHKA.

IIpumepsl 3a1aHNii Ha AyANTOPHbIE KOHTPOJILHbIE PA0OThI:



Ayoumopnas kowmpoavnas paboma Nel — VcxonHele [NaHHBIE W CTPYKTypa
OINITUMHU3AIIMOHHBIX 3a/1a4

Bapuant Nel

1. IlepeunicinuTe COCTaBIAIOIME ONITUMHU3AIMOHHON 3a/1a4H.
2. Yto Ha3bIBAETCS TUArpaMMOM PeKUMOB TEIIO(PUKAIIMOHHON TypOUHBI?

BapuanT Ne2

1. YeM 0oTIaM4ar0TCsl OTHOCUTENbHBIE SJHEPTETUYECKUE TIOKA3ATENN OT
nuddepeHITnaTbHBIX ?

2. Kakue orpannyueHus sBISIOTCS 3aBUCUMBIMHU, KaKue — QyHKINOHATIbHBIMH?

Bapuant Ne3

1. Ilepeuncnure BUIBI HHGOPMALMK B PEKUMHBIX 33/1a4ax.
2. HazoBuTe BUIBI HepapXuU B 3aJja4ax YIpaBJIEHUs PEKUMaMHU.

Bapuant N4

1. B yem 3akitogaercs OTIMYME MEXKAY 3aja4aMy ONTHUMH3AINHN pexKruMa
BHGKTpOZ-)Hepl“eTI/I‘-IeCKOﬁ CHUCTCMBI, BHYTpHCTaHHHOHHOﬁ OIITUMHU3AIUU, OITUMU3ANU PCIKUMA
BIIEKTPUYECKON CETH?

2. IlpuBeauTe MpUMEpPhl YaCTUYHO HEONPEAEICHHON HH(OPMAIIHH.

Ayoumopnas koumpoavhas paboma Ne2 — IlpuMeHeHHE MaTeMaTHUYECKHUX METOOB
ONTUMHU3ALMH B 3IIEKTPOIHEPIETUKE.

BapuanTt Nel

1. B yem 3akmirogaeTcs MPUHIMI PaBEHCTBA OTHOCUTEIbHBIX PUPOCTOB?

2. YTo moHMMAaeETCs 1O OLIEHKOM B METOJI€ BETBEH U rpaHull?

3. Yo Ha3bIBaeTCs JIMHUEH YPOBHS?

BapuanT Ne2

1. B yem 3akmirodaeTcs MeTOJl HEONIpEAEIEHHBIX MHOXUTENEH Jlarpanxka?

2. YeM oTimyaeTca BHYTPUCTAHIIMOHHAsA onTuMu3anus pexuma Ha KOC u va TOLL?

3. laiite onpeneneHue rpaiueHTa.

Bapuant Ne3

1. B yem 3akmrogaercs METO AMHAMHUYECKOTO IIPOrpaMMHUPOBaHUs?

2. Kakue orpaHuyeHust OTHOCSITCS K HE3aBUCHUMBIM?

3. laiite onpenenenue MHoxecTBa [lapero.

Bapuant Ne4

1. Chopmynupyiite npuniun bennmana.

2. B gem 3akitouaercs MeTo ] mTpadHbIX GYyHKITANA?
3. KakoBa cyth MeTO/1a cCKalisipu3anuu’?



MNPUJIO)KEHUE 2
(oGs3aTenbHOE)

OueHoYHBbIE cpeICTBA A/ NPOBeIeHUs POMEKYTOUYHOI aTTecTaluu

a) [lnanupyembie pe3yJbTaThl 00yUYeHHUS U OLCHOYHbIE CPeACTBA VISl IPOBEEHUS MPOMEKYTOYHOM aTTecTaAllUuu:

Ko
A WNuankaTop AOCTHXKEHUS KOMIIETEHIIUH OneHouyHbIE CPECTBA
MHMKATOpa
IIK-1. CnocoGeH caMOCTOAITEJIbHO BBINOJHATH HCCIEI0BAHNS, OLIECHUBATH PUCK U ONpeAesiTh Mephbl M0 o00ecrne4eHN0 0e30MaACHOCTH

pa3padaTbiBaeMbIX HOBBIX TEXHOJIOTHIl, 00beKTOB NPO¢eCCHOHAIBbHOM 1eITeJbHOCTH

IIK-1.1

Omnpenensier oz PYKOBOJCTBOM
crenuagncra JNES BBICOKOH
KBaJTM(HUKAIMN coJiepyKaHue U
TpeOOBaHUS K pe3yiabTaTam
UCCIIEI0BATEIbCKOM, MPOEKTHOW M MHOU
JEeSITEbHOCTH o0yyaromuxcs 1o

nporpammam Oakanaspuata u (mwm) JI1IT
Ha OCHOBE M3Y4YCHUS TEHACHINN Pa3BUTHS
COOTBETCTBYIOLIIEH  00JIACTH  HAyYHOTO
3HaHMSA,  3alpPOCOB  pBIHKA  Tpy[a,
o0pa3oBaTeNbHBIX  MOTpEOHOCTEH U
BO3MOYKHOCTENR oOydJaronmxcs o
nporpamMam Oakanaspuata u (uiam) AT

1. Wepapxus 3a1a4 yrpaBieHHs B SHEPTETHKE.

2. OnTumu3zanusi BHyTPUCTAHIIMOHHBIX PEKHUMOB METOJIOM BETBEH U TPaHMUII.
3. DHepreTu4ecKue XapakTePUCTUKU ANIEKTPOCTAHLIUH.

4, Kpurepuii BweiromHoctu otkimodeHus. Crpareruss octaHoBa (Iycka)
arperaroB M0 KPUTEPUIO BHITOJHOCTU OTKIIIOUEHUS.

5. DHEpPreTUYECKUEe XapaKTePUCTUKU KOTJIOB B TYpOUH.

6. [TocTaHoBKa 3aaun BBIOOpA COCTaBa arperaroB SHEPrOCUCTEMBI.

7. Kputepun onTUManbHOCTH B PEKMMHBIX 33]a4ax.

Haiitu  onTumanbHOE — paclpelereHue  MOLIHOCTEM  MEXAY  YeTbIPbMs
ANEKTPOCTAHIIMSIMA METOJI0M HAaUCKOpPEUIIero rpaiueHTHOro cinycka. B ucxoanom
pexuMe K03(DPUUIMEHTB 3arpy3Kd SJIEKTPOCTAHIMH OIMHAKOBBI, MEPETOK
MOIIIHOCTA  4epe3 OamaHCUpyIOmui  y3en  oTcyrctByer. Cumrarh, UTO

AIIEKTPOCTAHIINY BKJIIOYCHBI B OJMH y3€Ill SHEPrOCUCTEMEBI, IpeHeOperas pekuMoM
AJIEKTPUYECKON CETH.

KJ3C Nel

B1=0,018P°-0,244P1+10,09

Pmin=4 MBT

Pmax=80 MBT

Croumocts yrist 2360 py6./T

K2C Ne2

B»=0,018P,*-0,029P,+4,863




Kon
WHIAKATOpa

I/IH,Z[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIUN

OneHouHble CpeaCTBA

Pmin=5 MBT

Pmax=100 MBT

Croumocts yris 2480 py0./T

K3C Ne3

B3=0,029P5°-0,157P3+4,19

Pmin=5 MBT

P max=100 MBT

Croumocts yrisa 2490 py0./T

K3C Ne4

B4=0,008P4°+0,311P,+0,207

Pmin=5 MBT

Pmax=130 MBT

Croumocts yrist 2310 py6./T

CymmapHas Harpyska B cucteme — 220 MBr
CTOUMOCTB AJIEKTPOIHEPTHH, TTepeIaBaeMoi (IPHHUMAEMOI) uepe3 y3em CBSA3U —
1,9 py6./kBTu

B — B 1/4, P — B MBT

IIK-1.2

BeimonHseT nopydeHus 1o OpraHu3aluu
Hay4HO-UCCIIEN0BATEIBCKOM, ITPOECKTHOMU
U MHOH NEATENIbHOCTU O0YyYaroIuxcs Io
nporpammam 6akanaspuata u (vmm) I

[To 3amaHHBIM pacXOIHBIM XapakTepucTukam 3HeproosokoB KOC, monb3ysch
KPUTCPUCM BBII'OJHOCTH OTKIIFOYCHUSA, COCTABUTH ONTUMAJIBHYKO CTPATCruro
BBIBOJIa UX B PE3€pB IPU CHIKEHUU HArpy3Kd B cucTeMme. B xadecTBe KpuTepus
ONTUMAJIBHOCTH NIPUHATH MUHUMYM pacXoJid TOIJIMBA.




Kon
WHIAKATOpa

I/IH,Z[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIUN

OneHouHble CpeaCTBA

70

60

50

N
[S)

w
=]

n
o

[N
o

0

10 20 30 40 50 60 70 0 10 20 30 40 50 60 70

B3, 1/u

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
A
? Bs, /4
E |
 — |
c |
E |
c |
e I
| | |
£ i Ps, MBT
7\H{HH‘HH‘HH‘\H\‘HH‘HH‘HH}HH‘ >
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140

Meron BeTBel U rpaHull. Berancnenue rpaHui.

OnTumalnbHOE  pachpeselieHHe  Harpy3kd  MeXJAy  arperaramu




Kon
WHIAKATOpa

I/IH,Z[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIUN

OneHouHble CpeaCTBA

AJIEKTPOCTAHIIUNA METOJIOM OTHOCUTENIbHBIX TPUPOCTOB.

3. I'paguentreiii Mmeton ontumu3anuu. OOIIas XxapakTepUCTHKA.

4, BpINyKI0CTh M BOTHYTOCThb. YCJOBUS €IUHCTBEHHOCTH 3KCTpEMyMa.
Teopema Kyna-Taxkkepa.

5. Cxema Merona BeTBeW M rpanwuil. Vcrons3oBaHHME OJHOBPEMEHHOTO
BCTBIICHUS.

6. [Toctpoenue SKBUBAJICHTHOM XapaKTEePUCTUKHI OTHOCHUTEIIBHEIX
IIPUPOCTOB. YYET OrPAHUYCHUN.

7. I'panuenTHbIit MeTON onTUMU3AIMH. [lopsIOK BEIOOpA MHOKHTEIIA.

IIK-1.3

BrimonHsieT mopydeHus 1Mo OpraHH3aluH
Hay4YHbIX  KOH(EepeHUUH, KOHKYpPCOB
IPOEKTHBIX M HMCCIEA0BATEIbCKUX padoT
0o0yJarmuxcs

Haiitn onTumanbHOE pacmpefeieHue AaKTHUBHBIX MOIIHOCTEH MEXAY Tpems
TypOoreHepaTopaMu METOAOM JUHAMUYECKOTO IMporpamMmHupoBaHusi. Pacxomnble
XapaKTepUCTUKU TYpOUH 3a/laHbl B TaOJIMYHOM BHJI€ KaK 3aBUCUMOCTH pacxoja
CBEKEro Iapa OT JIEKTPUUYECKON HArpy3KH.

Tabnuna 1
I'enepaTop Nol
DO(l), /4 21 43 84
P1, MBT 4 8 10
TaOnuua 2
I'enepaTop Ne2
Do), T/4 40 50 76 80 145
P>, MBT 8 20 27 32 40
Tabmumna 3

I'eneparop Ne3

Do), T/4 26 70 140

Ps;, MBT 6 15 21




Kon
WHMKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHLIUN

OneHouHble CpeaCTBA

B kauecTtBe KpuTepus ONTUMAIbHOCTH MPHUHITH MUHUMYM CTOMMOCTH pacxoja
cBexkero mapa. CumrTarh, 9TO CTOMMOCTH Tapa Ha BCEX TOYKAX XapaKTEPUCTHKU
OJIMHAKOBA W paBHa JyIs miepBoro arperara 160 py06./t, mis Broporo arperara — 250
py0./T, st Tpersero arperata — 270 py0./T. Harpy3ka npeanpusitus pasHa 190
MBT. Heo6xoaumMo oGecriedyuTs TpreM U3 pailOHHOW SHEPTOCUCTEMBI, paBHBIN 130
MBT.

IIK-6. Cnoco0

eH K o0ecrne4eHHI0 TPedyeMbIX MapaMeTPOB PeKUMA M pasMelleHUsl pe3epBa, IPUHATHIO PelleHU M0 JMCIeTYePCKUM

3asiBKaM, OPraHU3allii U PYKOBO/JCTBY ONePATHBHbIMM NepeKJII0YeHUIMH

IIK-6.1

[IpuHMMaeT peleHus o0 AUCIETYEPCKUM
3asgBKaM O  peajHu3alud  Mep 1o
MOoAACPIKAHUTO HaCTOTHI, BCIIMYUH
MEPETOKOB aKTUBHOM MOIIIHOCTH, TOKOBOM
Harpy3Ku JIMHUM U JOITyCTUMOIO YpPOBHS
HANpsDKEHUST B JIOMYCTUMOM JIMaIia3oHe

myTeM OLCHKHU TCKYLICTO )41
IPOTHO3UPYEMOTO
JIEKTPOIHEPTETHUCCKUX PEKUMOB

SHEPrOCHCTEMBI M ONpEAeseT 00beM U
3¢ (HEeKTUBHOCTH COOTBETCTBYIOIINX

YOPaBIAIONIMX BO3JACHCTBHI

Haiitu  onTumanbHOE — paclpelereHUue  MOLIHOCTEM  MEXAY  YeTbIpbMs
JNEKTPOCTAHIMAMM METOJOM IPUBEIEHHOTO TpaJMeHTa. B HMCXONHOM pexnMe
KO3 PHUIMEHTHI 3arpy3KH AJIEKTPOCTAHIUI OJJMHAKOBBI, IEPETOK MOIIHOCTH Yepe3
OaTaHCHPYIOIIUN y3€1 OTCYTCTBYET.

Cunrats 1eneByIo (yHKIMIO COCTOSIIIEH U3 BYX CIIararolluX — 3aTpar Ha TOITUBO
U CTOMMOCTH TOTEph aKTMBHON MomHocTH. KoadduuueHT MomHocT! i Beex
CTaHLMI cuMTaThb HEM3MEHHBIM M paBHbIM 0,95. Jlng pacuera morepb aKTHUBHOMN
MOIIHOCTH HCITIOJIb30BATh METO/ Y3JIOBBIX HAIPSHKEHUM.
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1. Omnpenenenue mnepepacxoja TOIJIMBA BCIEICTBUE OTKJIOHEHUS OT
OTNITUMAIBHOTO PEeKUMA.
2. I'paguentHeiii MeToa onTumu3auu. OrpaHnyeHNe BHIOPOCOB IIara.
3. OOmrast xapakTepUCTUKA 3a/Jauyd  ONTHMH3AIHUH PEKUMOB CHCTEM
AIIEKTPOCHAOKEHHS C COOCTBEHHBIMH JIEKTPOCTAHIUSMHU.
4, I'panuenTtHbIit MeTO onTuMm3anu. CTaOuIM3alys TyTeM BeIpaBHUBAHUS
MPOU3BOIHBIX.
5. Mopaudukamuss Meroga mTpapHbIX (YHKIUNA CO CIBUTOM JIOMYCTHMBIX
MIPE/ICIIOB.

6. YOpouieHHbI ~ QIrOPUTM ~ KOMIUIEKCHOW ~ ONTUMM3ALUM  PEXKUMA
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I/IH,Z[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIUN

OneHouHble CpeaCTBA

MHIMKATOpa
SHEProcUCTEMbI Ha OCHOBE METO/Ia HEOIpeIeIeHHbIX MHOXHTENEH Jlarpanxka.
7. Momudukanuss wmerona mTpadHbIX (QYHKIHA € WHTETPUPOBAHUEM
MPOU3BOHON mITpadHON HYHKIIUH.

IIK-6.2 [IpuHuMaer pemeHus no aucneTdepckuM | ITocTpouTe SKBUBAIEHTHYIO XapaKTEPUCTUKY OTHOCHUTEIBHBIX MpUpocTOB. Haiitn

3asBKaM O pa3pelieHUH BBIBOAA B PEMOHT
U BBO/a B pabOTy 3JIEKTPOYCTAaHOBOK H
HOJTOTOBKE 3JIEKTPOIHEPTETUIECKOTO
pEeKMMa Ha 3TO BpEMs, 1O MOAICPKAHHUIO
MHUHHMAaJIbHOTO HEOOXOJUMOro pe3epBa
aKTHMBHOW MOIIHOCTH W MecTa €ro
pasMCIICHUA IMYTEM OLICHKU TCKYIICTO H
HPOTHO3UPYEMOTO
AIIEKTPOIHEPTETHUECKUX
HEPTrOCUCTEMBI

PEXKUMOB

rpaduueckd ONTUMAIBHOE pAacIlpelesieHHe AaKTUBHBIX MOIIHOCTEH MEXIy
4eThIpbMs TeHepaTopamu TOL, Moab3ysach METOJIOM OTHOCHUTENBHBIX MPUPOCTOB.
XapaKTepUCTUKU OTHOCUTEIIBHBIX IIPUPOCTOB IPUBEICHBI HA PUCYHKE. B KauecTBe
KpUTEpUS ONTUMAIBHOCTH MPUHITh MUHUMYM pacxojia CBEKEero mnapa.

dy, T/(MBT1*u) dy, T/(MBt*u)

0 5 10 15 20 25 30 35

d3, T/(MBT1*4) dg, T/(MBT1*u)

0 5 10 15 20

25 30 35 0 5 10

15 20 25 30 35




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHLIUN OneHouHble CpeaCTBA
WHJIMKATOpa

[To 3amaHHBIM pacxogHBIM XapakTepucTukaMm sHeprodmokoB KOC ompenenutsb
ONTUMAJIFHBINA COCTaB pabOTAIOIIUX arperaToB, CIOJIb3Ysl METO BETBEH U IPaHUIl.
OnHOBpPEMEHHO HE MOTYT OBITh OTKJIIOUEHBI OJ10KH 1 1 5.

0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
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IIK-6.2 [TpunuMaer pemieHus Mo aucneTdepckum | 1. Br16op cocTaBa arperatoB B CHCTEME C TETUIOBBIMU 3JIEKTPOCTAHITUSMHU C
3asiBKaM O pa3pelICHUH BBIBOJIA B PEMOHT | MCIIOJIb30BAHUEM KPUTEPHUS BHITOJHOCTH OTKITIOUCHUSI.
U BBOJIa B paboOTy AJIEKTPOYCTAHOBOK H | 2. Nudopmanius B pe)KUMHBIX 3a7a4ax.
IOJITOTOBKE ANEKTPOIHEPTETUUYECKOTO | 3. Br16op cTpaTerun octaHOBa arperaToB IS 3aIaHHOTO TpaduKa HArpy3KH
peXrMa Ha 3TO BpeMsi, IO MOAJEPKAaHUIO | C YUETOM ITYCKOBBIX PACXOJIOB.
MUHUMAJIBHOTO HE00X0auMoro pesepna | 4. Matematuueckasi MOJIeTh OJTHOIIENIEBOTO OOBEKTA YIIPABICHUSI.
aKTMBHOM MOIIMHOCTH MW Mecra €ro | b. Merton BeTBel u rpanuil. Onepanys BETBJICHHUS.
pa3MenieHusl myTeM OICHKH TeKyiuero u | 6. OnTumanbHOE  paclpeneieHHe  Harpy3KH  MEXIy  TEIJIOBBIMU
MPOTHO3UPYEMOTO JNEKTPOCTAHIMSIMM B TEIUIOBOM  »Heprocucteme. [lpumenenue metona
AIIEKTPOIHEPT ETHUECKUX PEXKHMMOB | HEOIIPEIEIICHHBIX MHOKUTENeH Jlarpamxka.
SHEPrOCUCTEMBI 7. OnTummzanusi pekruMa CUCTEMbl AJIEKTPOCHAOXKEHUS C COOCTBEHHBIMU
AIIEKTPOCTAHIIUSIMU METOJIOM TUHAMUYECKOTO MTPOTrPAMMUPOBAHHSL.
8. OcCHOBHBIE TIOJIOKEHHS METO1a ITPAPHBIX (DYHKITHIA.
9. 3a/aga KOMILJIEKCHOW ONTUMU3AIUN PEKUMOB SHEPTOCHCTEMBI.
IIK-6.3 PazpabatsiBaeT nporpammbl | Ha ocHOBe mpecTaBieHHOHN MIIATeKHOW MaTPHIIBI BHIOPATh ONTUMAIIbHBIN T1aH

MEPEKIIOUYEHN Ha BBIBOJ B PEMOHT U BBO/JI
B palbOTy JMHUH »dIEKTponepenaayd u
o0opynoBaHusT B COOTBETCTBUU  C
JTUCIIETYEPCKUMHU 3asBKaMU

Pa3BUTHS CUCTEMBI SJICKTPOCHAOKEHHMSI, UCTIONB3Ys Kputepun Banbna, CaBumka,
Jlannaca, I'ypBunia. ConocTaBUTh OJyYEHHBIE PE3YJIBTATHI.
B knerkax maTpuIibl JaHbI IPUBEICHHBIE 3aTPaThl (B MITH PYO.).

| Inan \ daxTuyeckas Harpyska, MBT
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pa3BUTHS 60 64 68 72 76

I1-1 124 120 130 132 140
I1-2 150 115 131 144 152
I1-3 140 128 117 146 148
I1-4 145 120 112 129 134
I1-5 151 129 121 133 135

Pa3paboTarh onTUMaNbHBIN IJIaH Pa3BUTHS TEHEPUPYIOIUX MOITHOCTEH
SHEPTrOCHUCTEMBI. 3aBHCUMOCTH 3aTpat (MJIpa py0.) OT BBOAUMON MOIITHOCTH

IPUBEJICHBI B TAOIUIIE.

No Beoagumas momnaocts, MBT

cradi | 0 100 200 300 400 500
3b78

1 0 11 21 31 36 36
2 0 12 20 25 29 38
3 0 14 18 29 32 38
4 0 10 12 25 28 37
5 0 18 24 28 32 38
6 0 13 22 28 34 37




0) Ilopsanok npoBeaeHUsI MPOMEKYTOYHOM aTTeCTALUM, IOKA3aTeJIM H KPUTEPUHU
OLICHHBAHUS:

[IpomexxyTounast arrectauuss MO JUCHHUIUIMHE «ONTHMAaJIbHBIE PEXUMBI PabOTHI
TEHEPUPYIONMNX HCTOYHUKOBY BKIIOYAET TEOPETUYECKUE BOMPOCHI, ITO3BOJIIONINE OLECHUTH
YPOBEHb OCBOCHHUSI OOYYaIOUIMMHCS 3HAHUW, W MPAKTUYECKHE 3aJaHUs, BBISBISAIONINE CTEICHD
cOpMUPOBAaHHOCTH YMEHHI 1 HaBBIKOB. [IpoBoauTcs B hopme 3aueTa.

3ayer MO NAaHHOW TUCHMIUIMHE MPOBOAMUTCS B YCTHOH (opMe MO 3K3aMEHAIIMOHHBIM
OureraM, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHYECKHX BOMPOCAa M OIHO MPAKTHYECKOE
3aaHHe.

IMoka3zaTenu U KPUTEPUHU OLIEHUBAHUS 3a4eTa:

— Ha OLEHKY «3a4TeH0» — OOyyalolmuiics JEeMOHCTPUPYET BBICOKHH YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHUCTEMAaTH4YecKOe M TIIyOOKOoe 3HAaHWE
y4eOHOTr0 MaTepuayia, CBOOOJHO BBHIMOJHAET IMPAKTHUECKUE 3aJaHMs, CBOOOIHO ONEpUpPYET
3HAHWUSAMH, YMEHUSAMH, IPUMEHSCT UX B CUTYAIHSIX ITOBBIIICHHOH CII0KHOCTH;

— Ha OIICHKY «He3a4TeHO0» — 00yJarouuiicss 1eMOHCTpupyeT 3HaHus He 6omnee 20%.



