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TunoBble 3agaHust UIs1 KOHTPOJIBHOU PabOTHI:
KonTtponbHast paboTta sBiseTCs 3aBepIIAIONIMM JTalOM HW3YyYeHUs AUCLUMILIUHBI U TO3BOJSET
OIICHUTH MPHOOPETEHHBIC 3HAHKS M YMEHHS B Tpoliecce ee m3ydeHus. KoHTposibHas paboTa BBITOJIHIETCS
00y4aromuMucs 0 BapuaHTaM. 3aJlaHue ¥ PUMEP BBITIOTHEHUS! KOHTPOJILHOW pabOThI MIPEICTABICH HIKE.

3amaHue COCTOUT U3 5 3a/1a4, 00beIUHEHHBIX 00IIKM ycinoBreM. VIcXoqHOi /Ui Beex 3a7ad SBISETCS
cXeMa PHEProcUCTeMbI (PUCYHOK 1), COCTABHBIMU YaCTSIMU KOTOPOU SIBJISIFOTCS:

AuaexTpoctanuus (IC), cocrosmas u3 IHEProOIOKOB (TeHepaTop — MOBBIMAIIINN TpaHchopMaTop
— BBIKJIIOYATeNb), cOOpHbIX mKH 110 kB u Beikmtouareneit nunuil, orxoasmux ot muH 110 kB. Ha cxeme
YCIIOBHO MOKa3aHbI IBa SHEProOaoka — (hakTUYECKOE UX YUCIIO 33J]aHO0 B UG pe 3a1aHus.

PaiionHas 3jiekTpuYecKkas ceTh, BKIIIOYAIOLIAs JIBaAUaTh OAHY JIMHUIO 3JekTponepenayu (JIOII)
HanpspkeHueM 110 kB u mects y3moBeix nepexmoyaromux myHkToB (YIIII), coctosmux u3 mmu 110 kB u
BBIKJIFOYATEIICH JTMHUM.

Ilects oaHo- Mum aByxTpanchopmaTopubix noacranuuii (TII) nmorpebureneil snekTpuueckoit
SHEPruu ¢ JByXO0OMOTOUHBIMHM TpaHchopmaropamu HanpspkeHuem 110/10 kB, Beiximrouarensmu 10 kB Ha
HU3KOH cTopoHe TpaHcdopmaTopoB, cOopHbiMH ImuHamMu 10 kB u moTpeOUTEenbCKUMM JIHHUSAMY,
OTXOJAIIUMH OT COOPHBIX LIHH.

[IpencraBneHHas cxeMa 3HEProcucTeMsl (PUCYHOK 1) sBnsieTcs oO1iei /Ui BceX BapuaHTOB 3aJaHMsL.
B HekoTOpbIX BapraHTax KOHPUIypalus CETH MOXKET U3MEHUTHCA 110 33/1aHUIO MPENo1aBaTesl.

Hcxonnbie JaHHbIC 1 IPHHUMAEMbIE JOMYICHUS

1. UcxoaHble JaHHbIE /171s BBIOJIHEHUS MHAMBUAYAIbHBIX 3aJJaHUI BBIJAIOTCS IPEOIaBaTEIEM B
BUe mudpa, cocToAEero u3 6 yuced:

1-e namusznaunoe yucno wughpa (B 3a7aHM 0003HaYEHO KaK X1) ONpeAessieT KOJINIeCTBO
TeHepaTOPHBIX 1ierel (reHeparop - TpaHchopMaTop - BHIKIIOYATENb) Ha ANleKTpocTaHuuu. Kaxxaas mudpa c
NEepBOM MO MATYIO 334a€T YKUCIIO TeHEPAaTOPHBIX LENel ¢ reHepaTopaMi MOUTHOCTBIO COOTBETCTBEHHO 50,
100, 150, 200, 300 MBr.

Hamnpumep, ecnmu nepoe uncno mudpa 13426, To 3TO 03HAYAET, YTO HA AJIEKTPOCTAHIIUU UMEETCS
0JlHa TeHepaTopHas 1IeNb ¢ MOUIHOCThIO reHeparopa 50 MBT, tpu - ¢ reneparopamu o 100 MBT, uetsipe —
no 150 MBT, nBe - no 200 MBT u mects - ¢ reneparopamu o 300 MBT. OO11ee KOITH4eCTBO r€éHEPaTOPHBIX
Hernel Ha 3JIeKTpocTaHuu paBHo 16 (1+3+4+2+6).

2-e 0gy3naunoe yucno wugpa (B 3aganuu 0003Ha4EHO Kak X2) yKa3bIBaeT HOMEp BapHaHTa
(Tabmuna 1), ompenensonero JUIMHbL IMHUHN 3JeKTporepenadn ¢ 1-i mo 21-10 B 3JeKTpudeckoil ceTn
(pucynok 1).

Hanpuwmep, Bropoe uucno mugpa - 12. Homep BapuanTa 12 B Tabis.1 yka3biBaer, 4To JJIMHA NEPBOM
JIMHUM paBHA 3 KM, BTOPOH - 3 KM, ... , ABaaUarou - 10 km.

Ecnu B rpade TaGauubl 1, ykassiBaromiel JUIMHY JHUHUNA, CTOUT NMPOYEpK, TO ITO O3HAYAET, YTO B
CXeM€ CeTH JaHHOTO BapHaHTa HET STOW JMHMM W JIBYX NpHUHAIJIEKAUIMX €l BBIKIIOYaTelei, TO ecTb
y3JIOBBIE MEPEKIIIOYAIOIINE TYHKTHI, KOTOPbIE MOTJIa Obl COEUHSTD JIMHUS, B 9TOM BapuaHTe MeXAy co0oii
HEMOCPEACTBEHHO HE COEINHEHBI.




B tom cnmyuae, ecau niMHA KakoW-nmuOO JHMHMM (HampuMep, IIECTHAIIATONl B BapHaHTE BOCEMb)
paBHa HYNIIO, TO ATa JIMHMUS DJIEKTPONEpPENaud W JBa NPUHALICKAINIMX €U BBIKIIOYATENS B CXEME
OTCYTCTBYIOT. Toraa y3ioBble MEPEKIIOYAONINe MyHKTHl MEXAY KOHIAMH 3TON JIMHUM OOBEIUHSIOTCS B
equabiii YIIIT (B BapuanTe Bocemb — 310 YIIII-2 1 VIIII-3), OT KOTOPOT0 OTXOAT JUHUH yXKE HE K OJTHOMH, a
K JBYM TOACTaHIMAM MTOTpeOuTENei.

3-e 00Ho3naunoe uucno wiudpa (B 3ananuu o6o3HaueHo kak X3) onpenenser Homep T1I
HOTpeOUTENS, 111 KOTOPOM IPOU3BOISATCS PACUETHI.

2. K anemeHTaM CUCTEMBI OTHOCSITCS] T€HEPATOPHI, TPAaHCPOPMATOPHL, JIMHUHU JJIEKTPOIIepeaayH,
Bbikiroyarenu. [luner YIIIIT u TII anemeHTamMu cCucTeMbl HE CUATAKOTCS.

3. OTKa3bl OJTHOTUITHBIX 3JIEMEHTOB SHEPTOCUCTEMBI SIBIISIFOTCS] COOBITUSIMU PABHOBEPOATHBIMU. [1s
JMHUHN 3JIEKTPOTIepeiadd PABHOBEPOSITHBI OTKAa3bl Ha JIIOOBIX YJacTKaxX OJUHAKOBOM UIMHBI HE3aBUCHMO OT
UX PACIIOJIO0KEHNS HA MECTHOCTH.

4. BeposiITHOCTH OTKa3a B TEYEHHUE roJla paBHBL: s TpancopmaTtopos - 0,015; Beikitoyarenei -
0,02; renepartopos - 0,03; muamii amuHo# L kM - (1- exp(-0,01L)).

Tabnuna 1 - JITMHBI IMHWE 3JIeKTponIepe1aun

Howmep Howmep JIDII
BapHUaHTa

~
o
[EEN
o
[EY
[N
[EEN
N

01

N

[ec] Hool I \N)

02

wWlwlol| o

03

04

OIN(O|O|O |~

05

OO |00

06

07

08

09

10

11

12

13

OW(oO|N|W|~ ||| |oojor|OoT)] 1

14

WIN[([N[WOIN[O|O|W|A NN

15

AINONOIN|N|W[ (N[>

16

17

18

19

20

21

22

23

24

25

26

27

28

~N[O(o(NINOO|R([O|O(|UIW|N|R|O(O(OIOIN|O|RIN|(w|(o|~|OY|O1|00

29

30

31

NN Nerl ]

32

OO O|O|D|(OTW|O[(RIN|OINDIN|UIO|W]!

33

Ol

34

wWio(o|o|joif||OlO|h~|N|O([wlo|N|[~(O|o|o1|

35

QO[O DO [O[O[(R(N[DIN|ININ(O(N[WW|IN|O|[R|O|(wWw|U1I|o|N]| 01O

36

w

N[O |IN|[O(o|oO|O(N|O|N[ONIN|[W(o|w|o|(0|o|O|A~(NON[OIN|N|WIN| A |RlOIN|O|O|O|W
QOB IN|OTIO|IO|O(O|OTO|(ORIN|OIIN|CIORIN|IOIN[O|IR|O(O|O|W[(N[(O|W|(N[W|w(o1|ol

OO |OIR[O[(O[([O(NDOIN|N[INO(N|WW|IN[O|(R|([o(w|ol|o|NOIO|R|lO|lOT|O|O| R[N |©

O [(N(woo|oT|OO|0NN|O|(O|(UTO[|N|O|W[(O N[O |OO(W[(N[([N|WOIN[O|OI|W|A™|N|IN| &~
A(OION|O(D| B |O[RO|D|OTIW[R|OIN[OIN|OINCIO|W(O|O|W(O|N|W|A~[N|N|O(~|o0|O01|01 >
~N(WIN O[O |W[(N|D|O(NN|OO(R|O|O(O[OTW N[O |O|(OTOIN|OA~IN|W|(Oo~ O 01|00

QOB IN|OTO|O|O(O|OTO|OIRIN|OIIN|OIO(R|N|IO N[OOI |W[(N|00|W| !

N[O |IN|O[(|O|OTN|O|N[OININ[W[(o|Ww| o |o1|©]

~jO|O1]

37

(00]
~




Oxonuanue Tadaurs! 1

Howmep Howmep JIDII
BapHaHTa 13 14 15 16 17 18 19 20 21
01 19 13 29 17 19 12 30 22 14
02 19 16 19 11 12 20 11 11 16
03 17 19 25 21 - 13 18 16 21
04 15 12 32 10 18 12 30 18 25
05 - 15 14 23 10 26 14 19 18
06 16 15 30 26 22 13 14 21 19
07 16 15 10 14 18 18 28 19 11
08 15 16 22 0 23 25 15 22 20
09 16 16 10 22 17 14 - 13 15
10 19 12 25 12 - 24 18 18 14
11 12 19 10 27 16 15 26 24 21
12 12 14 19 21 25 - 16 10 26
13 19 12 12 28 15 16 25 16 17
14 - 14 18 15 10 33 22 17 14
15 13 13 16 21 21 17 31 0 26
16 14 19 27 29 10 22 17 25 19
17 18 14 - 16 28 19 24 23 16
18 18 13 22 30 14 10 32 16 24
19 14 13 24 17 27 22 18 17 27
20 17 18 19 31 - 10 22 13 16
21 - 17 27 20 13 19 23 18 19
22 13 18 25 32 28 22 15 19 20
23 14 17 23 22 12 20 19 20 23
24 14 18 14 33 29 21 21 24 22
25 18 17 22 49 11 23 20 18 14
26 12 16 22 31 14 19 23 26 16
27 19 24 15 - 16 27 10 25 15
28 30 25 11 20 16 15 17 17 0
29 14 12 18 19 16 23 25 16 26
30 20 24 11 15 16 15 13 15 16
31 23 25 2 4 26 28 21 11 17
32 15 16 21 17 21 25 24 16 18
33 13 18 14 - 22 24 16 18 10
34 14 20 15 18 22 16 19 21 17
35 26 19 15 11 15 18 24 26 18
36 16 19 14 20 27 15 14 23 28
37 27 14 16 13 18 24 26 18 16

g sHeprocuctems! (pUCyHOK 1), mMmeromeil KOHGUIypaluio U OTAEIbHbIE XapaKTEPUCTHKU B
COOTBETCTBUH C 33J]aHHBIM IIM(PPOM, BHIITOTHUTD CIEAYIONINE PACUETHI.

3amaua 1. OG03Ha4as cocTosiHUE PabOTOCIOCOOHOCTH I-X Te€HEpaTOpa, BBEIKIIOYATEIs, TPaHCPOpMaTopa,
JIMHHU 2JIEKTPOIEpeIadyl COOTBETCTBEHHO Kak  Rri, Rai, Ri, Rui, a cocTosHMA 0TKa3a 3TUX K€ 2JIEMEHTOB,

kak Ry, Ry, Ry, R sanmcars Bepaskenus s coGBITHiA:

- obecrieyeHue IeKTpocHabKeHusl moTpeduTenei TpaHcGopMaTopHON MOICTAHIINY, UMEIoLIel HoMep X,
o0o3Hauas ero kak Rmx3 (Hanpumep, Rm, Rs);
- IpeKpaIeHne MEKTPOCHAOKEHUS MOTpeduTenelt TpaHCcPHOpMaTOPHOM MOACTAHITUHN, UMEIOIIEH HOMED X3,

06o3nauas ero kak R TIX3 -

33}13'—[3 2. I/I3BCCTHO, 9TO B OHCProCUCTCME HCUCIIPABHBI IBA BBIKJIFOYATCIIA. OHpCI[CJ'II/ITB BCPOATHOCTDH
TOT'O, UTO 00a HECHUCITPABHBIX BBIKIIIOYATCIISA HAXOAATCA Ha DJICKTPOCTAHIIUH.




3anaua 3. [Ipounzomén oOpsIB MPOBO/A HA BO3LYIIHOW JIMHUH 3JIEKTPOIIEpeadd ¢ HauOOIbIIMM HOMEPOM
13 OJKITIOUYEHHBIX K Y3JI0BOMY MnepekitodarenbHoMy nNyHKTy TI1-X3. OnpeaenuTs BEpOATHOCTh TOTO, YTO
paccrostaue ot TII-X3 10 Mecta 0OpbIBa 10 KpaTJaiiieMy MyTH BAOJb JIMHUAU NpeBbimaet 10 kM.

3anaua 4. OnpenenuTs BEPOATHOCTh OecriepeOOHHOTO AIEKTPOCHA0KEHHUS B TEUEHUE TO/1a U BEPOSITHOCTh
nepephIBa AIEKTPOCHAOKEHUS 32 ATOT ke nepuo st morpedutens TIT-Xa.

3agauya 5. CkoybKO pe3epBHbIX LieTel (BBIKIII0YATENb - JIMHUSA - TPaHC(HOPMATOP - BBHIKIIOYATENb) TOJKHO
Ob1Th Ha yuyactke oT YIIII no norpeburens TII-Xs, uToOpr 00ecieynTh BEpOSATHOCTH 0€30TKa3HON pabOTHI

ydacTka B TeueHue roja He Huwke 0,99 u 0,999?
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Pucynok 1 — Cxema 3Heprocuctemsl

OI_IGHKa «ammecmoean) BbICTABIIACTCA O6y‘laIOH_[I/IMC5I, €CJIK IIpU YCTHOM OTBCTEC Ha IMOCTaBJICHHBIN BOIIPOC
JaH cheanIBa}oumﬁ OTBECT, MaTCpUaJl U3JIOKCH JIOTHYCCKH ITOCIECA0BATCIBbHO, ITPEACTABIICH OTUCT 110
KOHTpOJ’IBHOﬁ pa60Te " IpH €€ 3allIUTC JaHbI UCHCPIIBIBAOIIIUEC OTBCTHI.

OHeHKa «He ammecmoéan) BbICTABIISICTCA, €CIIU O6y‘—IaIOHH/II\/'IC${ HE CMOT" IaTh UCUCPIIBIBAIOIICTO OTBETA HA
IMOCTaBJICHHBIN BOIIPOC, HC TPECACTABUII OTYCT I1O KOHTpOJ'ILHOfI pa60Te.

Bompocsl k 3x3ameny:
[TonATHE HAIEKHOCTH CUCTEM SHEPIETHUKH.
Omnpenenenre HE3aBUCUMOI0 UCTOYHUKA TUTAHUS.
CBoiicTBa 6€30TKa3HOCTH, TOJITOBEYHOCTH U PEMOHTOIIPUTOJTHOCTH SHEPTOCHCTEM.
Pab6oTocniocobHOE 1 HepaboTocTiocoOHOE cocTosiHUE deMeHToB DIC.
[IprunHbl 0TKa30B BO3YIIHBIX JIMHUM 3JIEKTPONIEpEIadH.
[Tpu4rHBI 0TKAa30B KaOSIBHBIX JIMHHUM JIEKTPOTIEpEIavun.
[TprunHBI 0TKA30B CHIIOBBIX TPaHC(HOPMATOPOB.

NoabkowhE
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IIpn4rHBI OTKA30B 3JIEKTPUYECKUX JBUTATEIICH.

[Tpr4yMHBI 0TKA30B CHHXPOHHBIX FEHEPATOPOB.

[Tpu4YrHBI OTKA30B KOMMYTAIIMOHHBIX aIllapaToB.

[IpruunHbl 0TKa30B ycTpoicTB P3uA.

CoOpbiTus, nx kinaccudukamys. OCHOBHbIC OHATHS aareOpbl COOBITHIA.

OnpeneneHue BEpPOSTHOCTH COOBITHI (KIaccuyeckas, TeoMeTpuyecKasi, CTaTUCTHYECKask (POPMYJIbI).
Crnyuaitabie BenmnauHbl. X knaccudukarms.

Crioco0blI 3a/1aHUS 3aKOHOB paclpe/ieeHus CllydyaliHbIX BEJIMYHUH.

WuTterpanbHas GyHKIUS pacupeeNeHHs CIIy4aifHbIX BETUYNH.

[TnoTHOCTH pacnpeiesieHus CIy4alHbIX BEJINYHH.

Marematnueckoe 0KUIAHUE.

Hucniepcus U cpeliHee KBaIpaTHYECKOE OTKIOHEHHUS.

MoOMEHTBHI cllydyaliHbIX BEJIMUYMH KaK XapaKTEPUCTUKU 3aKOHOB PaCIpEIEICHHUS.

bruHoOMuanbHbIM 3aKOH pacnpesenenus, ero napaMeTpsl, yCIOBUS BOSHUKHOBEHMS.

3akoH pacnpezenenus Ilyaccona, ero napaMerpsl, XapaKTEpHbIE ClIydyad BOSHUKHOBEHUS.
HopManbHblii 3aKOH pacnpeiesieHus], yCJIOBHS €ro BO3HUKHOBEHUS, ITapaMeTphl. 19. Hopmanbnas
¢bynkuus pacnpenenenus (Gynkuus Jlamnaca), npaBuio «3 curmay.

3akoH pacnpezneneHus BeitOyia.

CoObiTus, nx xinaccudukamys. OCHOBHbIC TIOHATHS aareOpbl COOBITHIA.

Jlornueckue cxeMmbl aHasin3a Haa&KHOCTU. MX coctaBnenue. IlonsaTue o pezepBupoBaHuu.
Omnpenenenne BEPOSTHOCTH COOBITHH (KJaccH4ecKast, TeOMETpHUYECKasi, CTATUCTHIECKast (POPMYJIIbI)
Teopema ciiokeHHs BEpOATHOCTEH /Il HECOBMECTHBIX M COBMECTHBIX COOBITUH, €€ CIIeCTBHUS.
Teopema yMHOKEHUSI BEPOATHOCTEN Il 3aBUCUMBIX U HE3aBUCUMBIX COOBITHM, €€ CIIeACTBUSL.
PacuéT Haje:)xHOCTH 1OCIIe0BaTeIbHO-NAPAJIENIbHBIX JIOTHYECKHUX CXEM.

dopmyia oaHOH BeposTHOCTH U hopmyna beiieca.

®opmyina bepuymu (YactHas TeopeMa 0 IOBTOPEHHUH OIIBITOB).

[Toxazarenu HagEXHOCTH BOCCTAHABIMBAEMbIX 3JIEMEHTOB CUCTEM JIEKTPOCHAOKEHUS.
HanéXHOCTb CUCTEMBI 3IEKTPOCHAOKEHHSI C TIOCIIEJOBATEIIbHBIM COEIMHEHUEM 3JIEMEHTOB.
[Toka3zareny HaAEKHOCTH HEBOCCTAHABIIMBAEMBIX HJIEMEHTOB CHCTEMBI DJICKTPOCHA0KEHUSI.
HanéxHocTb CUCTEMBI 2JIEKTPOCHA0XKEHUS IPU OCTOSHHOM PAa3/IeIbHOM pe3epBUPOBAHUH.
HanéxHocTb cucTeMbl 371€KTpOCHA0KEHUS C MapauieIbHbIM COETUHEHUEM 3JIEMEHTOB.
[Toka3zarenu HaAEKHOCTH JIEMEHTOB CUCTEMBI AJIEKTPOCHAOKEHHUS.

HanéxHocTb cucTeMbl 371€KTPOCHA0KEHHUS CO CMEIIAHHBIM COEMHEHUEM AJIEMEHTOB.

Buel pezepBUpOBaHUS 2JIEMEHTOB.

BeposiTHOCTE pab0TOCTIOCOOHOTO COCTOSIHUSI CUCTEMBI 31EKTPOCHAOKEHU .

HanéxXHOCTb CUCTEMBI AIEKTPOCHAOKEHHSI ITPU OCTOSTHHOM OOIIEM pe3epBUPOBAHUH.
HanexxHocTh cucTteM 351eKTPOCHA0KEHHSI C YUETOM MPEIHAMEPEHHBIX OTKIOYEHUH.
Maremarnueckass MOJEIb DJIEKTPOIHEPIETHUECKUX CETed M CHCTEM IIPH BHE3alHbIX OTKa3ax
AJIEMEHTOB.

Maremartnueckass MOZENb DJIEKTPOIHEPreTUUYECKUX CET€d M CHCTEM IPU IOCTENEHHBIX OTKa3ax
AJIEMEHTOB.

PacdeTHbIE pEMOHTHBIE PEXXUMBI PACIIPENETUTENBHBIX YCTPOUCTB.

[Tonsitue ymepoa.

[ToHsiTHE OCHOBHOTO yIIIepOa.

Omnpenenenue yuepOa BHE3AMHOCTH.

[ToHsTHE yNEAbHBIX yLIEPOOB.

Yep6 norpedbureneii OT MIaHOBBIX OTPAHUYCHU.



