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®KO: KoceHok Cepreit waﬁoamq
[LOAKHOCTH: peKTop epexodubte RpOUECChbL 68 IIEKMPOIHEpZeMUUeCKuUxX cucmemax

[Jlata nonmucanms: 19.06.2025 13:24:0)
Ymkaljb 6o moranpaB weHmIe 13.03.02 DaexTposHEPreTUKa U AEKTPOTEXHUKA
e3a68{3¢710p AP 99809943 d6bfdcfB3p
HampaBneHHoCTh ONEKTPOIHEPTETUYECKUE CUCTEMBI U CETU
(npoduin)
dopma 00ydeHHS 3aouHas
Kadenpa-pazpaborunx PannosnekTpOHUKH U 2JIEKTPOIHEPTETUKH
Brimyckaromas kadenpa Panno3neKTpOHUKH U 3JIEKTPOIHEPTETUKH

TunoBele 3aaHus JUIsl KOHTPOJIBHOUM paboThl 4 Kypc

Pabora mnocpsiiena pacuery TOkoB 3aMblkaHus. ConepikaHue paboThl IPUBEIECHO B pa3/ieiie BapUaHThI
3aJaHUi Ha IPOEKTUPOBAaHUE B Ta0JI. 2, HCXO/HAS CXEMa PACIOIOKEHUS y3JI0B PacIpeaAeIUTEeIbHON CeTn
noka3aHa Ha puc. 1

3alaHue BBIJACTCS NPENoiaBaTeIeM HHIMBUAYAIbHO Ul KaXKJIOTO CTYAEHTA.

ITpumep 3a1aHus:

TeMa HpoeKTa: «Pacqu TOKOB KOPOTKOI'O 3aMBIKAHHA B CHUCTCMC IIPOMBIIIJICHHOTO 3JI€KTDOCH.’:16)KGHI/I$I
(X X KX.(X))»

PaGoTa mocBsnieHa pacuéTam IepeXOIHbBIX IPOLECCOB B JIEKTPOIHEPIETUYECKUX CHCTEMAX.

Hcxonuesie nanubie K pabore: XapaKTepHCTHKAa JIIEMEHTOB OJIIeKTporepenaud, VIcXoaHble aHHBIE
TpaHCc(HOpPMATOPOB U HHEPrOCUCTEMBI, JAHHBIE O JJIUTEIHHOCTH KOPOTKOTO 3ambikaHus. McxomHbie
JaHHbIE TIpUBEIeHBI B Ta0u. 1, 2 u Ha pucyHke 1.
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Pucynok 1 — Cxema snekTponepenadu



Tabmuma 1. XapakTepuCTHKH 3JIEMEHTOB JICKTpOIepe1aun

I'eneparop Jluaus
Su .
Tun (MBA) U, X Xo | I(xm) | Uy,(xB)
1 T 37,5 | 10,5 0,143 | 0,17 30 110
2 T 62,5 | 10,5 (0,146 | 0,16 60 110
3 T 75 18 (0,183 | 0,24 50 110
4 | Tr 117,5 | 15,750,214 | 0,22 30 110
5 T 125 20 0,19 0,26 | 100 220
6 T 176,5 20 0,214 | 0,26 80 220
7 T 235 20 10,183 | 0,23 60 220
8 T 350 20 (0,146 | 0,24 40 220
9 T 588 20 10,143 | 0,29 60 330
10| Tr 890 | 15,75|0,2 0,33 40 330
11| IT 715 | 10,5 {0,183 | 0,3 100 110
12| IT 80 10,5 | 0,214 | 0,25 80 110
13| IT 85 18 0,213 | 0,26 60 110
14| IT 100 |15,75| 0,19 | 0,25 50 110
15| IT 130 20 [ 0,195| 0,3 100 220
16| IT 190 20 10,173 | 0,35 40 220
17| IT 180 20 | 0,25 0,3 120 220
18| IT 206 20 10,173 | 0,2 60 220
19| IT 306 20 |0,195| 0,28 | 100 330
20| IT 590 | 15,75| 0,19 | 0,22 50 330
Oxonyanue Tadmumer 1
TpanchopmaTopsl Harpyska Cucrema
Baom_ T1 T2 P
aII;T 1\%}; Ux CxeM Sk U.% C MPEIB 608 P Msé”. A
(A) % a | (MB-A)| "0 TXMAL 4 ( )
1 40 10,5 2x25 10,5 20 | 081 1500
2 60 10,5 2x40 11,0 40 | 0,82 2000
3 80 10,5 2x40 10,5 50 | 0,83 2500
4 125 | 105 x63 | 11,0 J\ 70 | 084 3000
5 125 11,0 . 2x40 10,5 9 | 0,85 00
6 200 11,0 § 2x125 11,0 120 | 0,86 1000
7 250 11,0 = 2x125 10,5 150 | 0,87 1500
8 400 10,5 2, 2x200 12,0 A 200 | 0,88 2000
9 630 10,0 & 2x250 11,0 350 | 0,89 4000
10 800 | 10,0 = 2x400 | 10,0 500 | 0.9 00
11 80 10,5 = 2x25 10,5 50 | 081 500
12 80 10,5 % 2x40 10,5 60 | 0,82 1000
13 125 11,0 2 2x63 10,5 A 60 | 083 1500
14 125 11,0 = 2x63 10,5 70 0,84 00
15 125 | 10,0 S 2x80 11,0 9 | 0,85 o0
16 200 10,5 2x125 12,0 140 | 0,86 1000
17 200 11,0 2x125 10,5 100 | 0,87 1000
18 200 10,0 2x125 10,0 A 180 | 0,88 00
19 400 10,5 2x200 11,0 250 | 0,89 00
20 630 12,0 2x250 10,5 400 | 09 4000

prueuauue: Bcee IPUBCJICHHBIC B Tabn. 2.1 napaMeTpbl OTHECCHbI K HOMMHAJILHOU MOIIHOCTHU 3JIEMCHTA U €ro
HOMHWHAJIbHOMY HAPS’)KEHUTO.



Tabmmma 2. JIMuTeTbHOCTh KOPOTKOTO 3aMBIKaHUS (C)

Bapuant 1 2 3 4 5 6 7 8 g | 10

o

JmmrensHocTh K3 005 | 01 0.15 0,2 025 | 03| 035 | 04| 045

[lepeuens nouiexkamux pa3padoTke BOMPOCOB:
1. Jlns 3amaHHOM CXEMBI SJICKTPUUYECKON CETH BBIMIOJHUTH pacdeT Tpex(a3zHOro KOPOTKOTO
3ambikaHus (K3) B 3amanHO# TOUKE.

Onpenenurs:

1.1 nmoneBoe yuactue KaxAOW 3JIEKTPUUECKOW CTaHIMM U CUCTEMBbl B HaudadbHOM Toke K3 ¢
UCIOJIb30BaHUEM KO3 PHUIIMEHTOB paclpeaecHus;

1.2 mepuoaMYEcKyI0 COCTABIISIIONLYI0 HadalbHOrO Toka K3 OT KaXJI0To MCTOYHHMKA U CYMMAapHBIM
TOoK Tpexdaznoro K3;

1.3 mepuoauvecKyt0 COCTaBISIONIYI0 TOKa Tpexdasznoro K3 mns 3agaHHOTO BpEeMEHH METOAOM
TUTIOBBIX KPUBBIX;

1.4 ynapusriii Tox K3;

1.5 peiictByrouee 3HaueHue Toka K3 3a nepBbliii nepuos;

1.6 TerI0BOM UMITYJIBC;

1.7 otknroyaemyro momHocTh K3;

1.7 ocratrouHO€ HaNpsHKEHUE HA ITMHAX TpaHcdopmaTopa

2. Pacuer necummerpuunoro K3.

Ornpenenurs:
2.1. coctaBienue u npeoOpa3zoBaHUE CXEM OTAEIbHBIX MOCIEA0BATEIbHOCTEMN
2.2. 3Ha4YEeHUsI CAMMETPUYHBIX COCTABIISIONINX U MOJIHBIX (a3HBIX BEIUYHH B Touke K3
2.3. OCTaTOYHBIX HANPSKEHUM Ipu HecuMmeTpuuHoM K3
2.4. roxu HecummetpuuHoro K3 aiis Bpemenu otkitouenust K3

Ilpumeuanus:

1. PacueT mpou3BecTH B OTHOCUTEIbHBIX €IUHUIAX MPH NPHOIMKEHHOM NPUBEIECHUH.

2. Cuurate, uto 10 K3 reneparopsl pabotanu B pexume 3aJaHHOM Harpy3ku. ComnmpoTHBIIEHHE
Harpy3KH HE YUUTHIBATb.

3. Ilpu ompeneneHun yJapHOrO TOKa HCIOJIb30BAaTh YCPEAHEHHBIE TUIIOBBIE 3HAYEHHUS YJApHOIO

Kod(pumeHTa ky Y DKBUBAJIEHTHOM ITOCTOSIHHON BPEMEHHU Ta JUIsL COOTBETCTBYIOLIEH Touku K3.

TumnoBkie BOMPOCHI K 9K3aMEHY Ha 4 Kypce:

1. YeM ompenensroTcss OCHOBHBIE MMapaMeTpPhl SJIEKTPUUECKOW CUCTEMBI M MapaMeTpsl ee pexxuma? Uro
onpezenseT X NPUHIMUINAAIBHOE OTINYHE?

2. Ilouemy pacy€r KOpPOTKMX 3aMbIKAHWW TMPOBOJIUTCS IS K®, xors BEPOSITHOCTh WX TMOSIBIICHUSA
HeOoubIIas?

3. Kaxue momymenns npuauMarotcst npu pacuetax K&, m xax Biamser kaxmoe W3 HMX Ha TOYHOCTB
pacuera?

4. KakoBbl OCHOBHBIE JOCTOMHCTBA CUCTEMbI OTHOCUTEIBHBIX €IUHUI] U KaKOBa 00JIaCTh €€ MPUIIOKEHUS?
5. KakoBbI OCHOBHBIE IPUEMBI YITPOLIEHMS DJIEKTPUUECKUX CXEM 3aMEIIECHUS?

6. Kakumu nmapamerpamu ornpenaesnseTcs IOCTOSHHAs BpEMEHN U KakoBa e€ u3ndeckasi CyIHOCTh?

7. JIns KakuX yCJI0BHI BOSHUKHOBEHHSI KOPOTKOI'O 3aMbIKAHUS PACCUMTHIBAETCS YapHbII TOK?

8. B uém mposiBisieTcst BIHMSIHAE IBUTATEIILHON HAarpy3KH Ha TOKH K.3.7

9. B kakux ciydasx BO3HHMKAaeT HEOOXOAMMOCTb OOpaIlaThCsi K TUIIOBBIM KPHUBBIM [UIS pacueTa
nepuoandeckon ciaraemoi Toka K3?



10. KakuMm mapamMeTpoM XapaKTepu3yeTcsl YCIOBHas 3JIEKTpUYECKasi yIaleHHOCTh UICTOYHUKOB IMUTAHUS
OT MeCTa KOPOTKOT'O 3aMbIKaHHUS?

11. IIpu KakuX yCIOBHSIX PEKOMEHIYETCS YUYUTHIBAThH ABUTATEIbHYIO HArpy3Ky Mpu pacuére pexuma K37?
12. B yeM OCTOMHCTBA M HEIOCTATKM METOAA CUMMETPHUYHBIX COCTABISIOLIUX IPU €r0 IMPUMEHEHUH K
pacueTaM HECUMMETPUYHBIX PEKUMOB B JIEKTPUUYECKUX CUCTEMaX?

13. KakoBbl OCOOCHHOCTH pacueTa CONPOTHUBICHUH OOpaTHOW M HYJIEBOH MOCIENIOBATEIBHOCTEH JUIS
CUJIOBBIX AJIEMEHTOB SHEPTrOCUCTEMBI?

14. B uem oTiau4YMe CXEeM 3aMeIIEHUsT OOpPAaTHONH ¥ HYJIEBOW IOCIEIOBATEIBHOCTEH OT MpSIMOi
MOCIIe0BATEIHLHOCTH ?

15. Kakue COOTHOIICHUS Ui TOKOB IO3BOJIAIOT CHOPMYJIMPOBATH MPABUIIO SKBUBAIECHTHOCTH MPSMON
MOCIIe0BATEIHLHOCTH ?

16.Yto mo3BoISET MPUMEHSATH METO/IBI PacYeTa TOKOB K pacyeTy HECUMMETPHUHBIX pekuMoB K37

17. Ilpu KakuxX yCIOBUSX TOKH HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUN OoJIblle Toka Tpexdaznoro K37
18. B uem 0coOeHHOCTH pacueTa pe3yIbTHPYIONINX COMPOTUBIICHUHN CXeM 3aMEeIeHUs IPSIMOi, 00paTHOM
Y HYJIEBOM MOCIIEI0BATEIIBHOCTEN MTPU MPOIOIbHON HECUMMETPUU ?

19. Yto nonumaercs Mo TEPMUHOM «CIIOKHBIE BHJIBI HECUMMETPUN»?

20. B ueM 3aki1t04aroTCs 0COOCHHOCTH MEPEXOIHBIX MPOILIECCOB B CETSIX C M30JIMPOBAHHON HEUTPAIIbIO?
21. Korma HeoOXoamMa KOMIIEHCALMSI TOKa OJHO(A3HOTO KOPOTKOTO 3aMBIKaHMS Ha 3eMJII0 U KaK OHa
OCYIIECTBIsIETCS ?

22. Kakne TeXHUYECKUE CPENICTBA U PEUICHUS IPUMEHSIOTCS Il OrpaHudeHus TokoB K37

23. KakoBsl 001111 TpeOOBaHUS K TOKOOTPAHUYUBAIOIINM YCTPOCTBaM?

24. Yro xapakTepusyeT Ko3PPHUIUEHT 3a3eMJICHHUS CETH U KAKUMH ITapaMeTpaMu OH OIpeesisieTcs ?

Tunoseie 3a7anus J1s1 KypCOBOTO MTPOEKTA Ha 5 Kypce:

KypcoBoii mpoeKT MOCBSILIEH pacueTy CTaATUYECKON YCTOMYMBOCTH.
3ajanue BIIACTCS MPENoaaBaTesieM HHANBUIYAJIBHO IS KQXKI0T0 CTYACHTA.

[Ipumep 3amanns:
Tema npoekTa: «Pacyer craruueckoii yeroitunBoctr cucteM (X.X.KX.(X))»

HcxonHble NaHHbIE K IPOEKTy: XapaKTepUCTHKa 3JIEMEHTOB JJeKTporepenayd, VcxonaHble ITaHHBIE
TpaHC(OPMATOPOB U HHEPrOCUCTEMBI, JIaHHBIE O JJIUTEIBHOCTH KOPOTKOIO 3aMbIKaHus. VcxonHble
JTaHHbIE TPUBECHBI B Ta0. 1, 2, 3u Ha pucyHke 1.

!
4

T2 B

: -®
r K m

Pucynok 1 — Cxema snekTponepenadu



Tabnuma 1. XapakTepuCTHKU 3JIEMEHTOB JISKTponepe1aun

['enepato Jlunus
Bapuatt |y | S L Xg | Xq | Xg | X2 | Tie| Tee| Tec| Liw| UsxB
1 T 37,5 2,46 - 0,24 | 0,17 6,0 104 | 0,15 30 110
2 T 62,5 14 - 0,18 | 0,16 6,2 6,1 0,15 60 110
3 T 75 1,6 - 0,28 | 0,24 7,4 4,9 0,12 50 110
4 T 1175 1,78 - 0,26 | 0,22 7,0 6,4 0,4 30 110
5 T 125 2,15 — 0,31 | 0,26 10 6,4 0,25 100 220
6 T 176,5 1,7 — 0,3 0,26 50 54 0,1 80 220
7 T 235 1,88 — 0,27 | 0,23 8,0 6,38 0,3 60 220
8 T 350 2,2 — 0,3 0,24 9,0 7 0,08 40 220
9 T 588 2,49 — 0,37 | 0,29 10 8,2 0,15 60 330
10 T 890 2,48 — 0,4 0,33 12 6,7 0,2 40 330
11 I'T 71,5 0,77 | 046 | 032 0,3 4 9,2 0,1 100 110
12 I'T 80 106 | 064 | 0,26 0,2 4,4 7,6 0,3 80 110
13 IT 85 123 0,74] 034 | 0,26 5 52 0,22 60 110
14 I'T 100 087 | 053] 022| 025 6 6,7 0,37 50 110
15 IT 130 105]| 063 ] 0,32 0,3 7 8,1 0,12 100 220
16 I'T 190 1,1 0,66 | 0,38 | 0,35 7,5 6,0 0,4 40 220
17 IT 180 0,73 | 044 | 0,29 0,3 6 5 0,2 120 220
18 I'T 206 102 | 061 ] 0,33 0,2 7,8 4,8 0,4 60 220
19 IT 306 165| 102 | 044 | 0,28 10 5,2 0,15 100 330
20 IT 590 157 097] 041 ] 0,19 8 41 0,25 50 330




Oxonuanue maon. 1

Tpanchopmaropsl Harpyska
Ckomnb-
BapTMaH T1 T2 P, Cos,|  KeHMe Tiu,
S, U, Su, 0 MBT c
MB- A % Cxema MB - A U, % Cxema So
1 40 10,5 2%x25 10,5 20 0,81 0,035 2
2 60 10,5 2x40 11,0 40 0,82 0,032 4
3 80 10,5 2x40 10,5 c 50 0,83 0,03 6
4 125 10,5 2%63 11,0 70 0,84 0,025 8
5 125 11,0 2x40 10,5 90 0,85 0,022 10
6 200 11,0 g 2x125 11,0 120 0,86 0,02 2
7 250 11,0 § 2x125 10,5 150 0,87 0,018 4
8 400 10,5 g 2x200 12,0 ﬁ 200 0,88 0,017 6
9 630 10,0 53 2x250 11,0 350 0,89 0,02 8
10 800 10,0 "g 2x400 10,0 500 0,9 0,021 10
11 80 10,5 s 2%x25 10,5 50 0,81 0,025 2
12 80 10,5 : 2x40 10,5 60 0,82 0,032 4
13 125 11,0 54 2%63 10,5 A 60 0,83 0,03 6
14 125 11,0 o 2%x63 10,5 70 0,84 0,025 8
15 125 10,0 = 2x80 11,0 90 0,85 0,022 10
16 200 10,5 2x125 12,0 140 0,86 0,02 2
17 200 11,0 _ég 2x125 10,5 100 0,87 0,018 4
18 200 10,0 2x125 10,0 A 180 0,88 0,017 6
19 400 10,5 2x200 11,0 250 0,89 0,02 8
20 630 12,0 2x250 10,5 400 0,9 0,021 10
Ipumeuanus:

1. I'T — rugporeneparop; TI" — ryp6oreneparop ( Xq = Xq ).

2. Bce npuBenenHsie B Ta0u1. 2.1 mapaMeTpsl OTHECEHB! K HOMHHAIBHOIN MOIIIHOCTH 3JIEMEHTA U €r0 HOMHUHAJIBHOMY
HaTMpsKESHHUIO.

Tabauna 2. Cxema pa3BuTHUs aBapUU

Bug K3 1 ero qautensHOCTE Xapaxktep AIIB
Bapuant R‘(l) K 2) K @ K @) JlutensHOCTh 6eCTOKOBOM may3sl tars = 0,2 ¢
1 0,3 — — — YCIICIITHOE
2 — 0,25 — — YCIICIITHOE
3 — — 0,2 0,15 YCIICIITHOE
4 0,2 0,1 — — HEYCIeITHOe
5 — 0,2 0,1 — HEYCIeITHOe
6 — — 0,2 0,1 HEYCIeITHOe
7 — — 0,25 — HEYCIeITHOe
8 — 0,3 — — HEYCIeITHOe
9 0,2 — — — HEYCIeITHOe
10 0,2 — — 0,1 YCIICIITHOE
11 — — — 0,15 YCIICIITHOE
12 — 0,15 — 0,15 YCIICIITHOE
Tabmuna 3. XapakTepucTHKa TUTIOBOM HAarpy3KH MPH HOMHHAIBHBIX YCIOBUSIX HATPY3KH
U 1,0 0,9 0,8 0,7 0,6
P 1,0 0,941 0,893 0,855 0,827
Q 1,0 0,885 0,844 0,88 0,98

[Tepeuens mosexaIux pa3padboTKe BOMPOCOB:
1.]Ins 3a1aHHON CXEMBI AJIEKTPOTIEPEIau OMPEISTUTh 3aMac CTATHYECKON YCTOMYHUBOCTH TIO
ujeanbHOMY Ipeeily NepelaBaeMoi MOITHOCTH MU MepeAade OT FreHepaTopa B CUCTEMY MOIIHOCTH,
paBHO P, , 11 clieqyoIuX ciyJaes:
1.1. 'enepaTop He MeeT aBTOMAaTUUYECKHUX PETYIATOPOB Bo3OyxaeHus (APB) 0e3 yuera
SBHOMOJIFOCHOCTH ( Eq =const—TrI, Eg =const —IT).

1.2. T'enepatop He uMeeT APB ¢ yueTom sSIBHOMOJIFOCHOCTH (7151 TUIPOTEHEPATOPa).



1.3. I'enepatop cHabxeH APB nponopumonaisHOro Trma ( E('4 = const ).

1.4. I'eneparop cHabGxen APB cunbHOTO nefictus (U, = const).

2.ITocTpouTh BEKTOPHYIO AUAarpaMMmy reHepaTopa B HCXOJHOM PEeKUME.
3. PaccunTarh ¥ IOCTPOUTH YIJIOBBIE XapaKTEPUCTUKU MOIIHOCTH HOPMAJIBHOIO PEXHUMa,
aBapUIHBIX PEKUMOB U PEXUMOB I10CIIE JIUKBUIALIMY aBAPUU.

TunoBble BOMPOCHI K 3K3aMEHY Ha 5 Kypce:

1. [lepeuncnure OCHOBHbIE MATEMATHUECKUE MOJEIU JIEMEHTOB JIEKTPUUECKON CHCTEMBbI, KOTOPbIE
UCIIOJIB3YIOTCS JUIsl aHAJIM3a CTaTU4eCKOl ycToiuuBocTU. ITocTosiHHAs MHEpLMK reHepaTopa arperara: ee
buznyecKuii CMBICT U MaTEMATHYECKOE OIpeieIeHHE.

2. Yem oOecrneunBaercss CcTaTuyeckas YCTOHYMBOCTh YCTAaHOBHBIIMXCS pPEXUMOB. Kakumu
YPaBHEHUSIMU OIIHCBIBAETCS TOBEIEHUE FIEKTPUUECKON CUCTEMBI B IEPEXOAHBIX PEXKUMAX.

3. Kak omimuaroTcs yIrioBble XapaKTEPUCTHMKUA CHHXPOHHOIO TIeHeparopa IpA OTCYTCTBUHU
aBTOMATHUYECKOT'O PErYJIMPOBAHUS BO30YKIECHHS U €r0 HAIMYMM PA3IUYHBIX TUIIOB

4. 3anuiuTe ypaBHEHHE ABMXKEHUS POTOpAa CHHXPOHHOI'O FE€HepaTopa U ONpeAeIUTE ero OCHOBHbBIE
XapaKTEPUCTUKU.

S. Uro Takoe mpocTeiias d3JeKTpuueckas cucrema. I3o0pa3ure BEKTOpHYIO JuarpamMmy
CUHXPOHHOTI'O TeHepaTopa, paboTaroIIero B MPOCTENIIEH FIEKTPUUECKOM cucTeMe.

6. Heo0xonuMmeble 1 10CTaTOUYHbIE YCIOBUS YCTOMUUBOCTH.

7. OHp@[[GJII/ITC IIOHSTHUC yCTOfI‘II/IBOCTH HCBO3MYUICHHOI'O ABMKCHHUA U IMMPAKTUYCCKOC ONPCACICHUC

YCTOMYMBOCTH HEBO3MYILIEHHOT'O JIBUKEHUS.
8. Kpurepnn ycTOWYMBOCTH YCTaHOBHUBILIETOCS PEKHUMA IMPOCTEHIIEH 3JEKTPUIECKON CUCTEMBI.
9. CocraBbTe cXeMy 3aMELIEHUS TTO3ULIMOHHON MOJIEH CJIOKHOM 3JIEKTPUYECKON CUCTEMBI.

10.  3anmmuTe XapaKTEPUCTHUKU YPAaBHEHUH aKTHBHBIX M PEAKTHBHBIX MOITHOCTEH UIS y3JIOB CXEMBI
3aMeILEHUs TO3ULIMOHHON MOJEIIN.

11. Onpenenure NOpSAAOK aHaIM3a CTaTUYECKOW YCTOMYMBOCTUM M YCTAHOBUBLIETOCS peXHUMA I
cnoxnon 99C.

12. Kakue 0COOCHHOCTH MMEET XapaKTEPUCTHUECKOE ypaBHEHHE, COCTABICHHOE JJISi TIO3UIIMOHHON
MOJIEIIN CJI0KHOM DIIEKTPUYECKOU CUCTEMBI.

13. Ha3zoBute OCHOBHBIE KpUTEpUH YCTOMYMBOCTH JJISI AQHAJIN3a CTAaTUCTUYECKON YCTOMYMBOCTH
CJIOYKHBIX DJIEKTPUYECKUX CUCTEM.

14. Kaxk onpenensrorcst npeaenbHple peKUMBI 110 CTATHYECKOW YCTOMYUBOCTH VISl CIIOKHOM CHCTEMBI
B 33JJaHHOM HaIIPABJICHUU YTSKEICHHUS.

15. Ompenenure k0d(PGUIHUEHT 3amaca CTATUYECKONW YCTOMYMBOCTHU IO MOITHOCTH IS CIIOKHBIX
99C.

16. [lepeunciinte w©  oXapakTepusywre KpuTepuu ycronuuBocTH. Kak Maremarndecku B
XapaKTepUCTHUECKOM YpaBHEHHUHU OTpakaeTcs H3PPeKT aBTOMATHYECKOTO PETyINPOBAHMUSL.

17.  Hazosure ornuuus npubnmxeHHoro yudera APB IIJl u yuera B saBHOM Buze. I[lokaxute
3aBUCUMOCTDb U3MEHEHUS yIjla HATPY3KH PU YCTOMYMBOM U HEYCTOMYMBOM JUHAMUYECKUX MEPEX0aax.
18. Uto mnoHuMMaercs 1OJ JAMHAMHYECKOW YCTOMYMBOCTBHIO 3HEPTOCUCTEMBI. Yto Takoe

KoHcepBaTtuBHas Moaenb DOC. I'paHnuHas SHEPIHUsl.

19. Kakne OCHOBHBIE AONMYHIEHUS MPUHATHI NPU aAHAIM3€ JUHAMHUYECKOM YCTOMYHMBOCTH METOJOM
IUIOLIAJIEN.

20. HazoBwuTe npenenbHbld yroia HapylneHUs: JUHAMUYECKON YCTOMYMBOCTH IS ¢10KHOM OC.

21. Kaxumn PaCYCTHBIMHA MOJCIAMU MPCACTABIACTCA Yy3€JI HAIPY3KHU. Kak 3aBucuT BenmuuHa
aKTHUBHOHN B peaKTHBHOﬁ MOIIHOCTH JIBHF&TCJ'IBHOﬁ Harpys3kKu OT YaCTOThI U HAIIPAKCHUA.
22. IIo xakum KpUTCPpUAM OLUCHUBACTCA CTATUYCCKAA YCTOI‘;I‘{PIBOCTB aCI/IHXpOHHOﬁ JBUTaTEIIbHOM

Harpy3ku. Y CTONYMBOCTb KOMILIEKCHON Harpy3KH.



