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OpocutenbHbIi KaHall KaK Jito0as cucTteMa MMeeT KOA(PQPHUIMEHT MOJIE3HOrO
nerictBusa. He Bcs 3a0upaemast Boga OT B0/103a00pa MOCTYIAeT K MOTPEOUTEITIO.

3HayeHue  kodpduiMeHTa  TOJIE3HOTO  JIEUCTBUS cucTeMbl mo A.H.
KoctsikoBy onpeaensiercss o gpopmyiam [1]:
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Q" - pacxon, 3a0upaeMblii U3 UCTOUHWMKA OpOLICHHsS, B TOJOBE CH-
CTEMBI;

0 - TIPOLIEHT MOTEPb BOJBI B KaHalle Ha | KUJIOMETp JUIMHBI,

[ - niMHA KaHalla B KUJIOMETpax;

Q - poIyCKHast CIOCOOHOCTh, pa0OTAIOIINX KaHAJIOB.

17 - xo>(pduLuEeHT N0IE3HOro AEHCTBHSA OPOCHTEILHON CHCTEMBL:
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[ToTepu 3aBUCAT OT IJIMHBI U Pa3MEPOB OPOCUTEIBHBIX KaHajIoB. YeM KoM-
MaKTHEE PacIoJIOKEHBI, OTHOBPEMEHHO-Pa00TAIOMINE KaHAJIbI, YeM MEHBIIIEC 00Ias
JUTMHA KAaHAJIOB, TMPUXOJSIIASCS Ha EIWHMIYY pacxoJa BOJBI, pabOTalIIero B
CHUCTEME B JIAHHBII MOMEHT BpPEMEHH, TeM Oouible KOIPOUIIMEHT MOJIE3HOTO
JICVICTBUS CUCTEMBL.

[Ipu onpenenennn  KodhUIIMEHTA TIOJIE3HOTO  JICUCTBUS  CHUCTEMBI,
HEOOXOJMMO BBIYUCIUTH 3HA4YCHUS KOd(PUIIMEHTA TOJIE3HOTO JEUCTBUS IS
pPa3HBIX PacXo0/0B BOJbI B CUCTEME M BO BCSAKOM Ciydae JJisi paboThl €€ Kak Mpu
MaKCUMAaJIbHOM, TaK ¥ MPU MUHHUMAJIBHOM pPacxojie: COOOpa3HO 3TOMY U JIOJDKHO
OBITh YCTAHOBJIEHO pacYeTHOE 3HaUeHUE KO3 (PUIIEHTA MT0JE3HOTO ACHCTBUS.

OObmee 3HaueHue Kod(pduIMeHTa TOJE3HOTO JEHCTBUS OPOCHUTEITHHBIX
CHUCTEM HE BEJMKO: JIJI1 HOBBIX CUCTEM OHO cocTaBiisieT okoyio 40%, s cTapbix
CHUCTEM OHO moBbImaeTcs g0 66—70%, Tak Kak 3aWiIsiOTCS KaHallbl, I0YBa
HACBIIAETCS BOJIOM, HACEJIEHUE CTAHOBUTCS OIBITHEE B OOpaIeHUHU C BOJOM.

Cpennee 3HaueHre K03 UITMEHTA MMOJIE3HOTO ACHCTBHS, OMPEACICHHOS IS
OOJIBIIMHCTBA AMEPUKAHCKUX OPOCUTEIBHBIX cUCTeM, cocTaBisieT 40 %: uMeHHO
noTpedIsieTcst Ha ToJisax B cpeaHeM 6780 kyO. MET. BOJBI HA TeKTap, a MoJacTcs B
rojioBe cucteMbl 16960 ky06. MET. BOABI HA TEKTap OpOIIAEMOM IUIOIIAIN; TAKUM
00pa3om, MoTepu COCTABIAIOT 0KOJI0 60% OT Mo1auu BOJIBI B TOJIOBE CUCTEMBI.

VYBenuuenue rIyOuMHBI BOABl B KaHAJaX M YMEHBIIEHHE CKOPOCTU TEUYEHUS
BOJbI B HUX, — KaK IOKa3bIBalOT HaOMroAcHUS (Tabm. 1), yBEIMUMBAIOT MOTEPH
BOJbI B KaHajax, M, HalpUMEp, CHJIBHO 3apOCIIME KaHAJIbl C MaJOd CKOPOCTHIO
TEYEHUS BOJBI TEPSIOT BobI Ha 50—60% OosbIle YrcThIX KaHasios [1].
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Ta6muma 1 - [ToTepu BOABI B pa3IMIHBIX YaCTAX OPOCUTEIHLHON CHCTEMBI
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VYBenuueHue Temreparypbl BOAbI YBEIMYMBAET MOTEPH BOABI HA (PUIBTPALMIO
(CKOpOCTH (PUIBTPAIIK BOJIBI BO3pACTaeT ¢ ¢ Bojibl). [ToaToMy, 1eToM moTepu BOAbBI B
KaHajax OOJIbIIIe, YeM B XOJIOJHYIO MOJIOBUHY T0/ia.

JlaHHbIE HEMOCPE/ICTBEHHBIX M3MEPEHHH TOTEeph BOJbI HAa OOJBLIOM YHUCIE
OPOCUTENIBHBIX KaHaIOB (TJIaBHBIM 00pa30M, aMEPUKAHCKHMX) Pa3HOM MPOIYCKHON
CMOCOOHOCTH TIPENCTaBICHBl B Tabmuile 2. DTH JaHHBIE COOTBETCTBYIOT, OOJIBIIEH
4acTbhlO, TPYHTaM CpeIHEN MPOHUIIAEMOCTH.

Tabnuma 2 - [Torepu Boasl (o A.H. KocTsikoBy)

Pacxod kamaaa Torep B % pacs
e, xoda HA | EHIOM.
kyh. ¢yT/oex. |  EyG umTp/eek. -3
=10 <0,08 16
1= 3 0,03—0,10 16—12
J— 5 0,10—0,15 12—11
e T | 0,15—0,20 11— 9
7= 10 0,20—0.50 A—7.5
10— 17 0.30—10, 0 75— 8
17— 34 | 0,60—1,00 fi— 4
34— 51 1,00—1,50 4— 3
5l— 68 1,60—2,00 5—25
68—100 i 2,00- 3,00 25—18
100—-170 i 3,00—6,00 1.8-1,1
170—840 5,00—10,0 1,1—0,6
240—680 10,0—20,0 0,6—0p,5
20.0—300 0,5—10.32
| | 30,0—50,0 0,32—0,20
| 50,0 =100,0 0.20—0,15
100, 0—200,0 0,18= 0,03
200,0—300,0 0,05—002

[Totepu Bombl Ha (QUIBTpAIMI0O B TPYHT JIO)Ka KaHaja Ha OPOCHUTEIHHBIX
kaHanax jgocturaroT 50-60 % mose3Horo pacxoaa Bojbl. Takue 3HAYUTEIIbHBIE
(GUIBTPAIMOHHBIE PACXOJIbl CYIIECTBEHHO YIAOPOXKAIOT CTPOUTEILCTBO KaHAJIOB,
T.K. UX MPUXOJUTCS JIeJIaTh OOJIBIIETO CEYCHUS (C IETbI0 JOCTAaBKU MOTPEOUTEIO
TpeOyeMOro KOJWYECTBA BOJIbI) M 3HAYUTEIIBHO YBEINYMBAIOT IKCILUTYaTallHOHHBIC
pacxo/pl 10 KaHaJIaM, MATAIOITAMCSI TIPH TIOMOIITA HACOCHBIX CTaHITUH.

OCHOBHOE 3Hau€HHE B SBICHUH (QWIBTPAIMM BOJIBI B TPYHT HMEIOT
TCOJIOTHYCCKHE W  THAPOTCOJIOTHYSCKHE  ycioBHsA. MIMeeTcs  HECKOJIBKO
TEOPETUYCCKUX PEIICHUN ISl ONIPEAeNICHHs pacxoaa GUiIbTpalid BOABI U3 KaHalla



B pasHbix ciydasx (padorst H. H. IlaBmoBckoro, B. B. Benepnukona, B. .
ApaBuHa u Jp.). CylIecTBYIOT Takke 3MIHUpUYecKue (GopMylibl, Hampumep,
dopmyner A. H. KocTsikoBa a1 opocuTenbHbIX KaHaioB. B HUX moTepu Boabl Ha 1
KM JUITMHBI KaHaja JaloTcs B MPOILIEHTax OT pacxona ( MpoTeKaromeld B HEM BO/IbI
(v/c):

B JIETKOIPOHHIIAEMBIX TPYHTax
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B CPEAHEIPOHUILIAEMBIX IPYHTaX
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o= 1.9 I Qn' , (4)
B TSAXKCIIBIX MaJIOHpOHI/IHaeMLIX prHTaX

= 03
ao=07/0 ’ (5)

N3meHenne (QUIBTPAIMOHHBIX XapaKTEPUCTHK KaHalla pacCMaTpUBAETCS
HaMH KaK H3MEHEHHE HAJECKHOCTH THAPOTEXHUYECKOro coopyxeHus. [lorepu
BOJbI U3 KaHAJIa 3TO IOTEPsl ONPENAEIEHHBIX CBOMCTB COOPYKEHHUEM, MPOIYCKHOU
CIIOCOOHOCTH, BCIEACTBUE pa3pyllieHus OOJUIOBKH, pa3MbIBOB U T.a. IIpu sTom
3aTpaThl Ha 1 M/c BOIBI, TOJAHHOW HA IOJE OpPOLICHHS, 3HAUMTEIHHO
BO3PACTAIOT. YBEIMYMBAIOTCS M KallMTAJbHBIE 3aTPaThl Ha CTPOUTEIBCTBO CAMOI'0
TMJIPOTEXHUYECKOTO COOpPYKEHHMs, TaK KaKk BMECTO pacdyeTHOro oObema
NOTpeOUTENIb HAUMHACT TOJydyaTh MEHbBIIE, a YTOObI MOAATh 3aJlaHHbIE 0OBEMBI
HEOOXO/IUMO YBEIUYHUTh MOIIHOCTh COOpPYKE€HMsI (M3MEHUTHb IIMPUHY KaHaja,
NOCTABUTH JIONIOJIHUTEIbHBIE HACOCHI U T.1.).

s TUOpPOTEXHUYECKUX COOPYKEHUM METOAbl TEOPUHM BEPOSITHOCTU H
MaTeMaTU4eCKOM CTaTUCTUKA TNPHUMEHSIOTCS, B OCHOBHOM, MpPH pacuere
HAJEeKHOCTH  KOHCTPYKIMM Ha paspylIeHHE, T.e. KakK JOJII0 OHU MOTYT
MPOCIIYKUTh JI0 BBIXOJA U3 CTPOsI, KAKKE MPEJEIbHbIE HATPY3KH MOTYT BBIJIEPKATh
WIM JUIsl YCTAHOBJICHHS JIOIYCKAaeMbIX (HEpa3MBIBAIOLIUMX) CKOPOCTEW BOIHOTO
IIOTOKA.

HanexxHoCTh UIsi TaHHOTO clly4asi - Ka4eCTBEHHBIA MPU3HAK COOPYKEHUS,
T.€. €ro CHOCOOHOCTh BBINOJHATH OMpEACNeHHbIE (YHKIIMM KadyeCTBEHHO U
3¢ (HEKTUBHO.

MenuopaTuBHBIA KaHal C 3aJaHHBIMU pa3MepaMHU M MOKPBITUEM JOJIKEH
IIPONYCTUTh PACUETHBIM pPacxoj BOAbL. ECIM 3alpoOeKTUPOBAHHBIM pPACXOJ HE
IPOXOJIUT, TO €ro KaueCTBEHHbIE XapaKTEPUCTUKHU CHIKEHbI U TpeOyeTcs 0o
BOCCTAaHOBUTH WX [0 MPOEKTHBIX 3HAYEHHH, JTHOO pacueThl ObUIM BBIMOJTHEHBI
HEeBepHO (OIIMOKKM NPOEKTHPOBHIMKOB). Kpome Ttoro, mianupyemsiii  pacxo
MOXET HE€ IPOXOJUTh, €CIIM KaHAJI 3apoC TPaBOW, CKOPOCTh JABUKEHHUS BOJBI
YMEHbIINIACh, UACT yCUJIeHHas! GUIbTpalus yepe3 cTeHKH u AHo. OHaKo, BCe ero
KOHCTPYKTHBHBIC 3JIEMEHTBI OCTAJIUCh 0€3 CYIIECTBEHHBIX M3MEHEHUN - OTKOCHI HE
pa3MbIThl, OOpYILIEHUH HE HAOJIOAAETCS, KPEIUICHUS HMEIOT HE3HAYUTEJbHbIE
IIOBPEXACHUS.

[Ipn sKcrmyaTanim OpOCUTENBHOM CHCTEMBI KaHaJl, KAK OCHOBHOM €€ 3JIe-
MEHT, MOJIBEpraeTcsi BO3ACHCTBUIO pa3au4HbIX (pakTopoB. BiusHue 3tux ¢pakTopos
IIPOSIBIISACTCS B BUJI€ OTKJIOHEHUM IIapaMETPOB CHUCTEMBI OT PACUETHBIX 3HAYEHUMN,



U3MEHEHHMs] B TEUEHHE OKCIUTyaTaud Kod(p(dUIMEeHTa  IIepOXOBaTOCTH,
IPOIYCKHOM crnocoOHOCTH, Kod(pduuueHt ¢uiabTpauuu. OTKIOHEHHUS HHOTJA
MOTYT OBITh HACTOJIBKO 3HAYUTENbHBIMH, YTO JaJbHEUIIas IKCIUTyaTalus CUCTEMBI
CTAaHOBUTCS HEBO3MOXXHOU. OTKa3 HAacTymaeT B TOM CiIy4ae, KOrja CHCTeMa WJIN
COCTABJIIONIME €€ DJJIEMEHThl MEepPeCcTaloT YJOBJIETBOPATH MPEIbSIBIIEMbIM
TpeOOBaHUSIM.

JInst  OLIEHKM  JKCIUTyaTallUOHHBIX ~ KadyeCTB  CHCTEMBl  Hapsgy ¢
TPaAULIMOHHBIMU  TOKA3aTeJSIMH  HEOOXOAMMO UMETh  MPEJCTaBICHUE O
KOJIMYECTBEHHON XapaKTepUCTHUKe HaaexHocTu. OHa J0KHA ObITh YCTAaHOBIICHA,
paccyrTaHa Ha OCHOBE aHAJIM3a MOBEJCHUS OCHOBHBIX MapaMETPOB CUCTEMbBI MpPHU
ee IKCIUTyaTaluu.

HanexxHocTs ompezaensercs, Kak CHOCOOHOCTb OpPOCUTENbHOW CHCTEMbI
o0OecrieunBaTh U COXPAHATH B YCIOBHUSAX OJKCIUTyaTalldd 3HAYCHHUE 3aJaHHBIX
MoKasareyiell B TE€UEHUE BCErO CPOKA HKCIUTyaTallMM B TPAaHUIIAX YCTAHOBJICHHBIX
JIOITYCKOB MJIM KaK CIIOCOOHOCTh 0€30TKa3HO padoTaTh B TEUEHHE OINPEAEICHHOTO
MHTEpBaja BpEMEHU MPH 3aJaHHBIX YCIOBUSIX IKCILTyaTalliy.

BepositHocTh Oe30Tka3HOM paboThl P(?) B 3aJJaHHOM MHTEpBAJie BPEMEHU !

Pt) = P(T>1), (6)
T- rapanTHiiHOE BpeMs pabOThl CUCTEMBI C 33JJaHHBIMH CBOWCTBAMH.
NuTeHcuBHOCTh OTKa30B (A), T.e. KaK 4acTo 3a BpeMs f CHCTEMa MOXET
BBIXOJIUTh U3 CTPOS, TEPATh CBOM KAYECTBEHHBIE XAPAKTEPUCTUKH, ONPEACISIETCS
OTHOUIEHHEM 4YHUCJIa OTKA3aBLIMX J3JIEMEHTOB M K CPEIHEMY UYMCIY JJIEMEHTOB N
UCIIPAaBHO pabOTaIOUIMX B IaHHOM OTpe3Ke BpeMeHHU. CTaTUCTUYECKOE BhIpaKEHHE
UMeeT BUJ:

Me)= % . (7

Tak Kak, yacToTa OTKa30B MMEET CIIyYalHbId XapaKTep, TO BEPOSITHOCTHOE
l( _ Cl(f)

1)= P()° ©)
a(t) — dYacTtoTa OTKa30B, OTHOIIEHHWE YHCJIa OTKA3aBIIUX JJIEMEHTOB K

MNCPBOHAYAJIBHOMY YHCITY OTKA3aBIIUX 3JICMCHTOB.
B O6HIGM BHUJC BCPOATHOCTH pa6OTI>I OJIEMCHTA CHUCTCMbI OIIPCACIIACTCS 11O

3HA4YCHHUEC MMCCT BU:

dopuyse: P(t) = expl—[ A(t)dr] (10)

Haubonee TunuvHas 3aBUCUMOCTh MHTEHCHBHOCTH OTKAa30B JJIEMEHTOB OT
BpeMeHH dKcIutyatanuu (puc.l ).
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i Cpednas doreoleynocme

Pucynok 1 - Xapakrep pacnpenesieHust OTKa30B:

1-nepuosa npupaboTKu; 2- MEPUOa HOPMAITBHOM PabOTHI; 3- Iepro1 U3HOCA

['paduk uMeeT Tpu APKO BBHIPAKEHHBIX yUacTKa: MepuoJl IpUpabOTKU; EPUOA
HOpPMabHOM paboTHI; mepuoa u3HOoca. Hambosiee 9acTo CHCTEMBI BBIXOIAT M3
CTPOSI B IEPBBIM U TPETHM MEPHUOL.

Cpok cimyObl yCTaHABIIMBAETCS KaJEHAApHOW MPOJOJKUTEIHLHOCTHIO
SKCIUTyaTallMl CUCTEMbI 10 MOMEHTAa BO3HMKHOBEHHS MPEIAEIbHOTO COCTOSHUS,
OTOBOPEHHOI'O B TEXHUYECKUX YCIIOBHUSX.

Cpox rapaHTUil ompenensieTcss Kak IepuoJl, B TEYEHUE KOTOPOIo
U3TOTOBUTEND (TIPOU3BOIUTENH pAdOT) TApAaHTUPYET U OOECIICYNBACT BBHIMOTHEHHE
TpeOoBaHMii K u3Aenuio (0OBEKTy) TMpU YCIOBUU COONIOACHUS MpPaBUII
TEXHUYECKOM dKCILTyaTal1u.

B 3aBucuMoOCTM OT TpeabsABIsSEMBbIX TpeOOBaHM, 00YCIOBIMBAIOIINX
HaJIEKHOCTh CHUCTEMBI, Ha  NpaKTHUKE OPUMEHSIOT  MPUKHUJIOYHBIH,
OPUEHTUPOBOYHBIN U OKOHYATENBHBIN pacyeT HaJIeKHOCTH.

[IpuKMAOYHBINA pacyeT HANEKHOCTH MO3BOJSET CYJIUTh O MPUHUUIHAAIBHO
BO3MOXHOM oOecrieueHur TpeOyemoil HajexkHocTu cucteMsbl. [Ipu sTom pacuere
JIOIIyCKAlOT, YTO BCE BJIEMEHTHl CUCTEMBbI PABHOLICHHBI; OITACHOCTH OTKAa30B BCEX
9JIEMEHTOB HE 3aBHCHUT OT BpeMeHHU (A = const); 0TKa3 J1t000T0 7eMeHTa TPUBOIUT
K OTKa3y BCEU CUCTEMBI.

OpHEeHTUPOBOYHBIN pPACUET MO3BOJSET ONPEAECIUTh PAlMOHAIBHBIA COCTaB
JJIEMEHTOB CUCTEMBbl M HAMETUTh IIyTH IOBBILICHUS HAJEKHOCTH CUCTEMBI Ha
CTauu 3CKHU3HOTO MpoeKkThpoBaHus. IIpu 3TOM pacuere OOMyCKarOT, YTO BCE
AJIEMEHTHI pab0OTal0T B HOPMAJILHOM PEXXHUME, BCE OHU PABHOHAIEAKHBI U pabOTatOT
OJIHOBPEMEHHO; NHTEHCUBHOCTh OTKA30B BCEX 3JIEMEHTOB HE 3aBUCUT OT BPEMEHU;
OTKa3bl JIEMEHTOB SIBIISIOTCS] COOBITUAMHY CITy4YaliHBIMU U HE3aBUCUMBIMU.

BeposiTHOCTh McnpaBHOW pabOThl OPOCHUTENBbHOM ceTH, cocrosiueil uz N
JIEMEHTOB KaHala, B TEUYEHHWE BpEeMEeHU ¢ OyJeT paBHA, NPOU3BEICHUIO
BEPOSITHOCTEH UCIPABHOM pabOTHI €€ COCTaBHBIX AJIIEMEHTOB B TEUEHHE TOTO KE

BpeMmeHHu [4]:
N

P(9)=Pi(1) Py(t) Py(t)...Px(1) = [ P(1). (11)

i=1
BepositHOCTh 6€30TKa3HOM pabOTHI OJJHOTO JIEMEHTA!

Py(t)= exp[-jl(t)dt] WIIN



-ji(ﬁdt

0
P()=e . 3)
B o6mem Buge ¢gopmyiny (11) moxkHO 3anucarts:
-I/h(t)dt -j/lz(t)dt -jAN(t)dt - Z_[/li(t)dt
P@)= e e e el . 4)
Eciu MHTEHCHBHOCTb OTKa30B Oy/IE€T BEIMYUHON NOCTOSHHOM TO:
Pm= &', (12)
torga ¢opmyiy (4) MOKHO 3amucath B BHJIE:
N
P = &' et e L k= YA (13)
i=1

Boipaxkxenne (13) mo3BossieT ONpeaesnsiTh BEPOSTHOCTb HUCIPABHOM paOOThI
KaHaja B MepBOM MNpHOMMKeHUU. OHO CIIyKHUT AJisl MPEABAPUTEIBHON OIIEHKH
COCTOSIHUS TUAPOCOOPYKEHHA U pacuera Kod(h(UIMEHTa MOJEe3HOTO JACUCTBUS
cuctembl. [loTepu Ha QUIbTpAlMIO YUCIEHHO pPaBHBI CHUXKEHHUIO HAJCKHOCTH
THJIPOTEXHUYECKOTO COOPYIKEHUS:

P = 1- Py (14)

[Ipumep pacuera: Kanan wumeer oOuryro mimHy 500M. OTKOCHI U JHO
YKPEIUIEHBI xKeye300eToHHbIMU  muTamu.  [lpu  oOcnenoBaHuuM KaHaja
YCTaHOBJIEHO, YTO 5 yd4acTKOB MPUOIM3HTEIBHO TI0 IM JUIMHBI HUMEIOT
paspyLIeHus. lapanTtuiineiii cpok ciayk0p1 kanana 50 ner. IlpomyckHas
crocobHocTh kKaHana 1000 ky0 M B cyTku. TpeOyeTcst onpeaenuTh Kakoi 00bem
BOJIbI HE JIOMJIET 10 moTpeOuTeNs, eciiu oOciea0BaHne MPOBOAMWIOCH Yepe3 15 met
Moclie Hayajla »JKCIUTyaTallid CHCTEMBI. [lotepu BOgsl MO pacueram
IPOEKTUPOBUIMKOB He Oosee 15%.

[IpennonoxuM, 4TO UHTEHCUBHOCTh OTKAa30B OYyJIeT MOCTOSHHOM BETUYMHOM,
TOTJIa BEPOSTHOCTH UCIIPABHOM pabOThI KaHasa BbIX0Jla OyJET paBHA:

PO = &' e,

r1€ A — HWHTEHCHUBHOCTb OTKAa30B H3-3a Pa3pyLIEHHBIX KPEIUICHWUM; A,-

WHTEHCUBHOCThH OTKA30B BCJIEJACTBUE CTAPEHUSI COOPYKEHUS.
}»1= Ill/Nl = 5/500,

n; - TPOTSKEHHOCTh pa3pyLICHHbIX KperuieHuid; N; — oOmias ajivHa

ydacTka.
M= 1/t=1/50,

t - CpOK IKCILTyaTalli COOPYKEHHUS.

P@)= &0 gSUIS g 63

B pesynbTate HaeKHOCTH CHCTEMBI Yepe3 15 JieT sKciuTyaTallii COCTaBUT
64%, a BeposATHOCTh BbIX0oAa U3 CTposi - 36% . IlorpeOutens momyuut He 1000
Ky0. Boawl, a Tonbko 490 ky6.m. — 150 kyO6.M He mdoiigeT mo  pacyeTam
MPOEKTUPOBUIMKOB U 360 ky0.M u3-3a CHIKEHUS (PUIBTPAIIMOHHON HAJACKHOCTH.
Koapduument nonesnoro nericteus cucremsl 49%.

Takum oOpazoM, u3-3a (QUIBTPAIMOHHBIX  IOTEPb, KOTOPHIC BHI3BAHBI
KOHCTPYKTHUBHBIMH, TEXHOJIOTMUYECKUMHU, OKCIUTyaTallMOHHBIMU JedeKTaMu |



CTapeHHeM CHCTEeMBbI, ToTpeduTtento OyaeT mocraBieH He 100% o0BEM BOjbI, a
pPaBHBI  BEPOSTHOCTH MCIPABHOH pPabOTHI CETH C YYETOM 3aIUIAaHMPOBAHHBIX
(UIBTPAIIMOHHBIX MOTEPh MPOSKTUPOBITUKAMHU.
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