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annore cnocofa SAKpenyeHHs CepAeYHMKa CTATOpA B CTaHHHE.
CTPYKUHS H AAMHA NOAWHNHHKOBBIX ILHTOB 3aBHCRT 0T BHOpaH-
HOR cxeMb BeHTHIAURKH. M3 mocTpOeHHMR NpOAOALHOTO paspeda obpe-
JeARTCH  paiMepw  Bana, NOAneXallye TNPOBCPKE ﬂ.::amnmu
pacseToM.
Pa3paloTky KOHCTPYKUHH MaWHH NOCTORHHOMO TOKA nesecoobpas-
HO HOUMHATH ¢ BpIMAIOLIEACS wacTH Mawsns — akops. Tlocae onpe-
neNeRHA BuaeTa A0GOBHX dacTed W PacnoOXEHHA KOANEKTOpa B
NPOACABHOM paspese YCTAHABAHBAKT pa3Mepnl Bana, noAanexatiiHe
npopepke MeXauuueckim pactieroM. Tlpu aKCHANLHOR CHCTEME BEH-
THASIHE NOmEHe OuTh AONOAHHTEALND YYTEHO pPa3MelleHHEe UEHTPO-
Sexuoro BelTHARTOpa. 3aTem paspaloTKe NOLBEPraloT HENoABHXHYW
YACTL MAUINHE — CTEHHNY € NCACaMH # 0OMOTKAMH BOXOYMACHHS.
KoncTpyKiino aCHHXPOHRBX ABWFaTencil ¢ ¢asnbiM pOTOpPOM pas:
pabaruealoT, HaYHHAR C Bpanianmedca TacTh.

§ 3-2. Ban

Ban snektpHyeckoll MaliHAE CAVAHT AHO0 ANR nepeqads Bpé
MEKEro MOMENTa SJAeKTPOABHraTe]# X NpHBOAHMOMY MexaHH3IMY,
aubo naR Nepepays BPALEONIET0 MOMEHTa reHEpPaTOpy OT COeRHeH-
HOFo € HHM NepBHuHOro aBmratens. Ban necer #a cebe maccy Bpa-
urajolmefics YECTH MAIUMAW W HArpYMEH MOMCHTOM BpALICHHA W H3-
rHBaHM MOMERTOM Hepmqn.rﬂ’.pnnt TOr0, BAN HCOHTHIBAET BO3-
neficteMe OAHOCTOPOHHErD MATrHHTHOID NPHTHAMEHHH, BOSHHHAWOUIETD
NpH HepaBHOMEPHOM BOSAYLIHOM 3830pC.

OcuoBxue TpeGioBaHHf, NpeAbRBAReMble K Bany' IKECTKOCTL B
cpenHed yacTy, MeCyuledl CepicuHMK POTOPa MAW AKUPH, ¢ TeM yTolu
npH pafore MalHHE NporM0 Bajd He NOCTHrA) MCAONYCTHMEIX 3Ha-
YeHHH, NPpoYHOCTL BO BCeX €70 ﬂﬂEEPE'—IHHI cegeHAR X, AOCTATOMHERA
198 Toro, urobs BEAEpHMBATL 083 ocTaTOMHEX Aedupmauxil pee Ha-
rPY3KH, BOIHHKAWLWNE MNPH OKCOAYATAUWH MEUIHHE, NpPeBLILIeHHT
nepﬁﬂ% KPHTEYECKOR YACTOTH BpAELIEHHA HAN paboyel He MmeHee HeM
Ha ‘

CoOTRETCTRHE Ban3 NPOSKTHPYEMOA MAIUHHK yKasanuhiM TpeDosa-
HHEM NPoSepReTCA MEXAHMYECKHM pacuetoM focjie NOCTPOCHHA NOpO-
RONBHOTO Pa3pesa MalllHKb.

Paamepw sana ONpenensioT NpH paspaboTke KOHCTPYKUHH MalIk-
HE, HATHHAAR € AHaMeTpa d) H AMHHL BRCTYNAWOWEro UHAHHAPHYIE-
CKOro gOHua pana [, KOTOpHE NPHHEMAKT B 33BHCHMOCTH OT MOMEH-
T8 BPALICEHA NPH HOMHHAABHOM pex#Me paborn MAWIKHHW COTASCHO
rabn 1-3 (Bce pasmepu 8 Mm). HomukaibHbli MOMEHT BpPAlleHHS
(H-m) RaRraTens

M:=855P;/n; (3-1a)
reHeparopa

M;=955P:/n, (3-16)
rie P;— HOMHRansHas Mowmocts, BT, A — HOMHHRZABRHARA WACTOTA
ppauienns, 00/ Mun.
34

Ana MAWHH NOCTOAHHOre Toka € h=3506 MM, palorawiinx raas-
BBy OOP230M B8 OTHUCHTEALHO THMEANX YCOOoBHAX ¢ OGAblUpMH ne-
PEIPY3IKaMH, NPHMEHAKIT Baakl € KOHYCHOR QUPMOIT BEICTYNEKILLErD
KOHLua Bana W paMepaMu B coortaercrsiy ¢ I'OCT J12081L

AuaMeTp Bana noR NOAWHOHHK d: ¥ AMEMETD Bana 44 nNogmiMn-
HUROM dy NPHEHMEET B 3488HCHMOCTH OT BLIGDERHOID HAP)HHON
flaMerpa PHCTYNAXILETO KOHUA Bana di coraacuo pawnam Taba. 3-1.
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Banw puaMetpon 8 cpeadeR yactu e 100 MM HArOTOBARIOT npe-
HYLIACTBEHHDO H3 NPORATAHHEX HATHHADMYECHHX DpyTKOs cTaaM 45,
B0 MOTYT MCNONL30BATLOH B APYrHe MEPKH, TAKME BAJE NPOSKTHpYIOT
g MHHHMA TbHBIMH BOSMOMHBIMEIE NepEXol&MH OF OOHOR CTYVDEHnH K
PyToR, 4TOOH YMEHbLIWNTL 1PYAOEMECCTE MeXaHHyeckoil oGpaGoTka
KoaudecTso oryonos. [Las maroroafenss sasop © BOAMIUHM nHa-
ETPOM NPHMEHSIOT I2r0TOBKH TEKKE B3 cranu 45, nodyuysemux Me-
DOCM NOBKH KIH NPecCuBkH.
i Hz suctynaomes KoHue pana (pesepyior WNOKUUHEYIO KagEBKY,
Mpuny B rayGHHy XOTOpOH npesEMant no talsa. -3, Ilnusoukse
BHEBKH (pelepyior Takie B HA APYIMX YNUCTKAX Bajs —B Mecte
BCOOSIOMEHHA CCPACSHHKR, BEHTHOARTOpPE M KOANCKTOPa (V MELMH
ORHHOTO Toka). [ins yHHPHKAUHE HA DCPeuYNCSeHHWX y9acTKax
A uenecoobpasio NPEMEHATL LWINOHOYHEIE KAHABKM TAKUX He pai-
4EPOB, KaK Ha BHCTYRAHOUEM KOHUe BENa. Y ACHHXPOHELX ABHra-
SIEH © KOPOTKOIEMKHYTHM potopoM npH A<C250 Mu cepieunnk po-
UPd HaCaMHBAIOT Ma Ban ¢ npeccoBOR nocapikod ¢ Harpesom Des
{DOHEH. ¥ SCHHXPOMHBIX HBHratenell ¢ QUIHEM PUTODOM K YV CHH-
POHHLIX MEWHH B BNy NpOCBEPRUBAKT LEHTPANLHOE OTBEPLTHE ANR
AIMeIleNHs Kalenefl WAH WHE, coenMHMIOWINX OBMOTKY € KOHTEKT-
BMHE KCNblaMH.
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§ 3-3. Mexannyeckuil pacuer sana

Pacuer sana wa mectRocre. Cuna tawecrn (H) cepieunnka po-
Topa ¢ O6MOTKOR H Y4&CTKOM Bana Nno AaHHe CCPAGYHHKA AcChd-
XpoKHOroABHraTenn

G’y 64D%ls- 107, A (32
CHHXPOHHOA MAWWKREBL
G’y 61 D%gly- 105, (4-3)

Y MalWHH DOCTORBHOTO TOKA OMPEnensiarT CHAY THMWECTH Cepaey-
HUKA AKopH ¢ oOMOTHOR H YYacTKOM Basna no LAHHE CepleYHHKEA C
npabaBaeldeM CHAB TAMECTH
KoJJlEKTOpa, TpHHHEMER ee
npunomendoft K  cepelnHe
CEPACHHHKE;

‘g~ (64D%als4-600%Ly) X

» 1078, (3-4)
3pece [y—nnuua eYHHKA
poropa HAH RKopA 0e3 paie-
ENBHEX BeHTHAHLHOHHHEX Ka-
Prc. 3-1. Dckus BasA K MEXAHHVECKOMY Piat-  yanos MM; Dy B ly—HapyXK-

S, Hufi gMaMeTp H ANHHA KOA-
neKTopa, MM.

Ilia pacueta mporufa Baza COCTABNAKT ICHH3 Baja © pasMepaMy
(pHC. E-F}. Han sroro moamua Oute paspaboraia NpeABapRTLILIO
KOBCTPYKUNA Mawkus. Bas pasGueBaor Ha TpM yuacTka 4, b u €

TMon mospeficTBHeM CHAN TAMecTH mpor#d Bana nocepeliHe cep

pesiuka (MM)
- [r=0"(a%Sy+ b?Ss) - 10°| (3EF), (3-5)

rpe E=206-10" [Ma —monyns ynpyrocts craim, a, b m [— #3 piic.
3-1, MMm.

Iuagennn Ss H Sy ONpemensioT B COOTBETCTRMN € paimepamn d,
X H U yu&laammmu Ha PHCYHKE H C PECNO7OMEHHEM PACUETHLX [iH-

TafinHya 3-2

Ywmcrox b |

| =4 v —of
Vi1 —¥i

o] KT € PO el e o W?j-**"l‘_:‘;_'
'HH_" | MM
. | |

55 10t | 45| o1-100l 91100 005t | 202 104 2,02 100 | 0,00130

87 | 281.10¢ | 125 | 1053 joM tese.aor| 00863 | 1562 10% 13,6 10" | 0.00484
s | Ga7.10¢ | 185 | 4499100 2579.100| 0 6ag |27.22 10Yi1.6.10¢ | D,00292
o) | 322.10% | 330 |359a7-107 31445-100 | 9,766 | 108,9.10% B}, 7-10* | 0,02537

5, = 11,128 S, — 0, 07443
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K7 281-10¢ | 125 1825 10" V862 100 0,60
%0 522,104 377 5053 10° 45 T00 - 10 15, 124
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Sﬂ= IS5, BaG

gx no (opme, ykaszaunod B Tabn. 3-2. B stoR Taburue di W Ji—
iHaMeTp H 9KBaTOPHasbHEIA MOMCHT HHEPUHHM pacCMaETPHBaEMOro
QBCTHE Bana, X, M Y — PECCTOHEMS, COOTBETCTRYIOWIME IHAMETPY
ana d..

| DHBATOPHANBHLE MOMEHT HHEpUHH Bana (mm')

J:—nd",/64. (4-6)

flpu pafiote MalIMEL BOSHHKEET NONEPeyHAR CHAS, BHAHBAENAS
Epenaqell yepea yopyryw MygTyY HAOM KNHHOPEMEHHOR nepefatch H
PUIoDHEHHA K BHCTYNaouleMy KOHUY Band, 37a cHAa OT nmepenan

. Fo=(RaMs/r) - 10°, (3-7)
glrk,:ﬂ,ﬂ — MPH nepeliage ynpyrod MyQroR (yunTHBAA HeOoAHOPOL-
Y0 NNOTHOCTE BTYA0K) K Ry=1.8 — 1pn niepenaue KNAHHOBHEMY DeM-
MH (pasMephl YNpYrex MyqiT npsHHMa0OT NO npHaoxKeduws 37, a
gdHHODEeMEHHBX WHKHBOB — N0 NpHAGKEHM 58), r — paAryc oKpyX-

CTH pacnosoelmns najeuech ynpyrol sMyQTe  HAH  ORPYHHOCTH
KHES, MM.

" ﬂ'r( HG?EPEHHUH CHAB MEpeASYn NPOrHG Banu NOCEPeAnle CepRed-
K3 (MM
fo=Fuc|(1,51S:—Sy) a+5S,] - 108/ (3ER), (3-8)

B So=2 (1" —y*=1) /)« (puc. 3-1 » Taba. 3.2).

_Enannnammuﬁ H3-32 HepaBHOMEPHOCTH BOIAYIIHOrOD 3a30pa, a
IBe Wa-3a npornbGa pasa non neflcresesm cua G's v F., savansuwi
CHETHWI! SKCUSHTPHOHTET CeplleYHIKa POTOpa MAN HKODPR (MM)

El‘_‘r=#ﬁ' + f:‘ “h ,m. {3"9]
e =01 npu 6205 Mu, £=0,15 npn §<<0.5 mm.
| IRCUEHTPHCHTET CCPACYHHKE POTODA MAH AKOPA EHISHIBACT Hepa-
SHLTBO MAIHETHHX MOTOKOB NOJKCOB, 8 HMEHHO yBeAHueHile HOTOs
M8 B 30Hte MEHBIIHX BO3AYUIHLIX 3a30poB. ITpr cwemwenny copaounn-
BHa €9 CHNE OLHOCTOPOHHENO MarHHTHOrO npHraxenus (H)
To=0,15Dml260/6; (#:10)
' a7



apu 2p=2 amecro 0,15 8 (3-10) noactaeaswr 0,1
HononpnTenssnn nporiG or caas Ty (Mum)

fo=FeTo/0’. (3-11)

Veennuenne nporufa Ha fp BHBOBET VCHICHHE CHAB MEMHHTHOTO
OPHTRIKEHMS, 2 CEAUBATEIbHO, H REABHETIIUEE YBenHueHHE npornba.
Tak Gymer NpOROAMATHBCR MO Tex NOP, MOKA MarHKTHOe NPHTAMCHHC
R MecTKOCTh Bana He ypasHopecaref. Tlon peficTBHEM CHA MArBHTHO
10 NPHTAMEHHR YCTRHOBHBWHACA NpornG Bana (MM)

fa=io/ (1—]o/€a). (3-12)

Korua ornenbkble coCTasamioliine npornfGa CyMMHpYIOTCR (B Xya-
mnieM cayyae), pesyiLTHpyIOWNE nporHG Bana (MM)

f=h+htfw (3-13)

Beawuuna [ nonmMa cocrapasts Me Gosee 109 o7 § y aceaxpon-
nux peuratesiefl B e Gonee 127 y MawmH NOCTOAHHOID TOKd H CHH-
XPORMLIX MALIHH. APH NPEBHIUEHHW STOTD  SHAUEHHA YHEJHUHBAIOT
aHaMeTp Bana B CpeaHel HACTH C NOBTOPCHHEM paciera.

Onpenenennie KPHTHYECKOA yactoTe epamenus. [lepeas KpHTHuE-
CKan YAaCToTa BpauieHHs MalliHel MOMeT PAcCMETPHBATLCR B KANECT
Be xapaKTepHCTHHH HIrHOHON MeCTKOCTH Baja.

MporsG (MM) OT CHAL THEXECTH YOPYIOR NOAYMYQTH

fe=laFc/(2F:), (3-14)
MKHB A
fe=faF:/Fs, (3-15)

rae Fe=981m/2 — cuna TAMeCTH COBMAHNTEABHOTO YCTpORCTBE (YyT-
pyrofi nonyMydrTH HAy LIKHBE); m — Macca  ynpyrod - MydTe  HAH
wrksa (cv. npenoxenes 37 u 38), Kr.

C yueToM BAHANNS CHIR TRKECTH COROHHATENBNOTO YCTPORCTEA
fepBan KpeTHueckan yacrora ppauienus (06 /man)

Ry == 950 1 (1—fy /&) (T, 4= o). (3-16)

3HayeRHTE Nyp ADJNIKKHD MPESHILATH MAKCHManbHyo pabowyw wuac-
TOTY BpalleHns He MeHee Yem ua 0%,

Pacuer pana HA NpouHocTh. Pacyer BeneTCR, HCNOOA HI TEODHH
MAEKCHMAbLHLX KacaTeAbHux Hanpamenud. Bas paccaHTHBAIT HE
yuacTke ¢ B HauGpjee HarpymesHom cevemu J—I[ BeICTynawuero
KOHIl2 BANA, B PACHETE NPOUHOCTH MOMEHT CONpPOTHENCHHA onpeneas-
0T N0 ABAMETPY BHCTYREKUIENO KOHUA Baja, yMeHbIIeHROMY Ha Bh-
coty wnoxouHofl xavan® Ha yuacThe a HanpameHHs OyAyT HHKe
BCAEACTEHE YHHQHKALUMM AMAMETPON BRAZ OO DOAWHEHHKaMH, B

PACCMATPRBASMOM CEYeHHH BANA Ha yyacTke ¢ WITHO2OILHA MOMeHT
(H-u)

Mq.;,=h[Fn+F¢}Er|:ﬂ'=, [E'IT]

rae k=2 — npHuHMacMuf KO3QPHILHEHET Neperpy3Ks.
“.

Mpy coeanHeHH MBWKAN ynpyroR MyQTofi OTPE3KH Z, B ¢ OTCYR-
FRIBZ0T OT cepeaMHu BTYJAKH MydTel. B s5ToM cnysae (CM, npHAQKe-
iie 37)

2 e L/24-1,/2. (3-18)

. CoDTeeTcTReMHO ONPEREenfioT W JApYrHe pasMepd Ha YYacTKe L.
IpH COPMHHOHIK MAWHKKHE WKNBOM 2| H € OTCYHHTHEBAIOT OT CepelHHM
IENL! BECTYNSIOUIEro KOHIA BANE.

- Momenr kpyuerins (H-wm)

M, =kM;; (3-19)
OMEHT COMPOTHEAEHHA Npa Warnbe (mm®)
w=0148 (3-20)

- IMpit copmectaom geficrend usruba ¢ KPYYeHER NpPHECHEHHOE Ha-
terne (Mla)

0 = (F MY M2, - 10") jw. (3-1)

3hauenne Oy HR B OOHOM CCYEHHN BANA HE JOJMHC NpeBHllaTs
A7 0y, TIe Oy —Npenen TeKkyduecTH KaWecTEEHHON CTZAH Ha pacTske:

Mapka cranm . 30 J5 a0 45 50
o, Ma, . . 230.10* 270-10* 310.10* 350-100 390.10°

. TNMpemep pacyera pana. Ban acunxpownoro apwratens (100 xBr,
70 of /mun), coepusenunll C NPHBOAKMLIM MEXAHHAMOM  YNpYIo#
ydroh. Dy=288 mM; ;=330 mm; 6=1 wmm; mydpra —tan MYBII
=70 (cM. npunoxerde 37), m=385 xr; L=288 mM; r=95 wmm.
@aMepn Bana (oM. puc. 3-1) mM: di=T0; d;=75; d:=87T, d,=95;
a=90. de=87. d;=75; ¢=120; y;=45; y,=I125; y;=165; b=2330;
==370; I=700; x;=45; x»=125; =75 (cM. Ta6a. 1-3);: crams 45
Onpepenenue Sz, Sy u S no 7a6a. 3-2.

Herommm Pacwey

(3-2) | 64.288%.380- 10— = 1752

| B3 Imfg?mél . 128 - 330", 15,846) 10" /(3-2,06- 10" . 700*) —

| @1 9,55- 100 104/ 1470 = 650
(3-7) (0. 3-650/55) 10* = 2053

{ 2053 - 120 {(1,5-700.0,03443—11 ,126) - 370 -4 330- 15, 846])
4 = }un','({a-n.uﬁ-lm--m}-u.ms ® e

(3-9) 0,1-1 40,0188 40,0118 =0, 1306
(3-10) | 0,15-288-300.0,1306/1 = 1692
(2-11) | 0,088 1692/1752 = 0, 0162




IT podosmcenue
Tlije> v ¥R 'H:i-#HH:_‘ Pacuer
fu. MM (12 | ©.01R2}(1 — 0,01R2/0,1300) = 0.0211 r &
Fo niud (3-13) 0,0188 + 0,0118 40,0211 =0,0517 _
(Mrsee nonveTHMOrD SHEYEHRS n='I:_I.I 1 =0,1 uu)
foo W (1-14) 0.0118.9.81-38.5/(2-2063) = 0,001 |
Py OF famm | (3-10) ﬁﬁl"’{l —0,01E2/0, Laia )y (0,01068 + 0.001 1) == 6248
(GOFLIUE MM G SOMICTUMOND SHERERIR fig=1,37X
W 1470 = 1511 off f>am)
2,, MM (3-18) PRAS2 4 582 = 173
Myier, Hem | (3-17) 202053 + 0. 81-38.5/ 17310 =TT0
Mg, Hu (3-19) 2-650 = 1300
w, un' (3-20) 0,10 =7.5]' =24 414
, 1 4.9 V7567 & 10007 10 /24 414 = 62. 10" (mentive THMO-
i 2 (=50 [m LR CTANM mapfnn 45 IHaLEHARN cr=u.?%§'ﬂ’ﬁu‘_
=245 10* [Ha)

§ 3-4. Cepjeynuk w o6MOTK2 poropa

tamnoska AHCTOR POTOpPA ACHHXDOHMEIX ABHIaTelef NpoRIBO-
AMTCH ®3 BHCEUKH AMCTos cratopa. Ha aMcrax poTOpa CO3N40T H30-
AHPYIOLLYE0 OKCHAHYI0 NAeHKy myTenm TepmutieckoR o6pabOTRR OT-
ReNbHEX WTAMOOBEHHEX JHCTOR ¥y Aedravenefl ¢ A=SZ00 mm pan
cofipasioro cepaesunka y apirateaeh c h=>>250 mu,

EPAELIHK KOPOTKOIAMKHYTOr0 potopa asHrareneft ¢ h=160 um
HAGHPRIOT H3 OTWITAMNOBEHHHA AHUTOB Ha USHTPHPYIOUIYI0 Onpasky
N0 CHenEaaLHEOMY 3HAKY, NpeccyvioT n 83 CHATHA AaBaeMHA Iakpen-
JNRKOT HE ONpEEKE, NOCNE YETD CepaciHHH DoOCTYNAeY HA 33JAHBKY
amosiHies. Cepaeusny potopa asiratenei ¢ h<<132 Mm csapusa-
0T HE NOAYARTOMATAX BUYTPOHHIM UIBOM, 3aTéM HX 327HBAWT an-
Mianes Ge3 npuMetchrs  cneunanbuofl onpaskn. Tloche 3anHBRH
cepaeiEnkn poTopor nesrateneft ¢ h<250 MM HACAHBAKT Ha BaJ
Ge3 WNOHKH B HArpetos coctosHin  (pec. 3-2), a y nsuravenefl c
h==250 MM — na Ban ¢o umonxoft npd npeccosoll nocaaxe (puc. 3-3).

KoporkosaMEHYTHE  POTOPM  @CHHAPORREX  nBHratenel ¢
A>400 MM ewnoaRROT co ceapiiod amomuinenol xaeTxkol. C aHcTOB
POTOPOB CHUMAMT ISYCEHIH, 33TeM MNOKPHLBAKT HICAHPYIOWHM Ja-
KoM, mocqe Hero AncTH nabupawoT nenocpeacteento ua saa. Cobpan-
Hbfl CEpOedHHN, paimeiuenuetll MeXcay HamWMHbMK Wakbamu, npec-
CYETCA K SAKPENIACTCA ¢ OAHOR CTOPOHH yNOpHBIM 3aiJieHKOM Bada,
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Copaetnike dashkix poOTOpos BHNOTHAIOT TEKHM Xe ofpadjoM, =0 f
HaK H ¥ KOpPOTKOIZMKHYTHX POTOpPUR CO CBApHOR KJIETKoOR, npn 3TOM o -

RAMHMILE 1Wafifs POTOPE MMEWT NPHANBL, ABNROUHECE OOMOTKO-
AepMAaTeAME, W3 KOTOpLe ONHpaoTes  Jacboswe 4acTd  OOMOTKE

(puc. 34).
40

enocal

skBonon; §F—
17~ RCMYX B

etenelbh  3awnty 1P44;

patopn, M—muy pogwenMeeosufl, [/—3cuTHARTUD!

{3 — foxT saseMACHEN

npamtesns  K=180 ww;

il

¢ pwcoTodl
THINTORE;

kBr, 2007380 B; 2p=4; poTop KOpOTKOIAMKHYTHEA:

#—pfwoTen cratopa. 80— yfMoTEs

2 ki

RCHRXPORAOTO

axadwaenna IC0i4)

| —san; 7 —NpuMmES MOAMENRNKCSAN NApYMHan, J§ — KPMIUKE NOAWHANKNANAN BUYTDSRMAN. & — T sogwanaewosuwfl; § — xopodzs

Puc 3-2 Otfomfl eun
eRpALYNNN CTaTOpR; T cepREQUNE  DOYOQR.



e BEE T e e e e S e e R el

L7

6 7 ¢ g fpu i 11

LT,

=

Puc. 3.3 DCumii sHn  BCHRXPOMROCO ABRMTATEAR © BHCOTOR OCH apalLexnn
ip=4, poTOp

I —man, J—wxancyas noomemeaks; 3 — moffe, cofpecussouian  OTRafOTARNYID  CMBERY,
T=ovppeiimg =faropa, E—efizeduui forope; F—ofugrey  poroph; M=woasao Sapzasucs [1I—
moprauf. |5 — pomyx. If - gopolaia puwmomon: 7 — DoaycTelune (8 - GoAT gascuNeEEN

Mpr nanuuuy PAOHANBHEIX BEHTHARUHOHHEX KBHEN0B B pOTOpE
MX PACHOSAr#10T NPOTHB COOTBETCTBYWLUIHX KaHajon B CepiaevHuKe
cratopa. Kpenst BeHTHAALKOHHEE Pacnopke potopa ocobo Tila-
TENALHO, NTOOH HCKAKDYHTE BOIMOMHOCTE NX BHNAJEHIR NPH Bpalle
AHY potopa, Marotopnensuifl cepAcuHHE pOTOPE € BAJOM NpPOTaiHBA-
0T N0 HADPYMROMY AWAMeTpy AAA obecneuenus HeobGXoaWMoR Be-
AHTHEN  BOSAVIUHOPD 3830PA MexIy CepledHHEAMH CTaTopa H

¥V cunxponntix Masd ¢ A<315 MM cepaedHEK poTopa cobupaloT
HE BAJNY M3 WTAMNOBAHHHEX JHCTOB, HMEWILHX (POPMY MHOrONOJ0C
mofi 3sesan (cm. puc. 3-8 B 11-6). CepaeuHnk COCTOHT W3 9epenyio-
UIMXCH BHCOKHX ¥ HHIKHX Rakerns, co3naminex rpebeHyaryid KOHCT-
pysumio, Koropas ofecnedupaer noayuetHe ¢QopMbl  KpHsoft nods,
Gnuanofi X cHHycoRjanskofl npE paBHOMEpHOM 3a30pE NOA nonlca-
un. Mpu cBopre poTopa, ROCMEe YCTAHOBKH KaTylUeK., Ha HH3KHe N4
Kethl JAKPENSANT POTOPHEE CErMEHTH, WMELIIRe (OpPMY NOMOCABIX

L+

0H0 vy, creneis 3ammrs TPI3: cnocol oxaamaesnn 1C01 110 wBr JED/6E0 B,
o oARMENY TR

 KplLna MORLIMTHNECBAR ;S —WENT NUATATANKORMA: & — ofMoTEA CTaTORA,
WOk, HAPpARUOGWER omagyr!  4f — oimr noumseieonufs 03— wanean M — KpKe Thesc.

BEOHEUHHKOB. CermelThl CKPEenafioT © CEpPAeyHHKOM POTOPE ABYMS
JOROAbHEIMA WNHABKAMH, HPOAETEHMHE YERES OTEEPCTHA B CEIMEHTEX
BBLicoRHx nasetax. Cepiedhiik potopa  KpensT Ha saay no eced
IHHE UINIUESEIM COBNHHERHEM, & C TOPUOB — ABYMA  KOMbUEBLIMM
MOBKaMII.

¥ cHuxpoRHEX Mamse ¢ h>315 MM, BEUOCAHAEMEX € TpaaMmiR-

#H0R GopMOR HAKOHEUHRKOB, TMPH KoTopofl DodioCHLEe CepRedHHKH,

JienaxHble H3 OTA/bHBIX JHCTOB TOAmMMHOA I1—1.0 MM, KpemaT K
HOTOrpasHOA WA UMAHN{pRYECKOR BTYyAKe, cofipaHiofl Takme A3
MIENBHHX CTanbikX ANCTOB H  paciodoMenson  Ha  sany
M. prc. 3-9). Kpensense oCylECTBASETCA C NOMOULLIO BHCTYNOB

0 ipasioft GOpME HAR B BHOe JECTONKHHA xBocTa. B Hakonegwn-

X NOAKCHEX CcepleTHHKOS BLIUNTEMNOBAHH KPYFAHE Na3W AN
BCMONOXeHHas B HHX CTEpMiell nyckopoft OGMOTHI JJIEKTpPOABHrE-
B WIH yenoKoMTenbHOR o6MOTHH reHepaTtopa.

- OOMOTKAa KOpPOTKDAAMEKHYTOrD PpoTOpa ACHHXPOHHOID NBHrATCAN
MOTKA KODOTKOZAMKHYTOTO POTOPA ACHHXPOHHEIX JBHratedeR €
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=355 MM CO3laeTcR nyTeMm 3aAuBKN NA30B CoBGpAHHOMO CEepAeYRHKS
Wtomuunen AS. Ilnm nonyuerns crenMankHeEX XEpaKTepHCTHK, HE-
ipumep y peHraTenell © noBhLIEHHWM CKOABMEHHEM, NasW poTOpa
$0I'yT 3a/HBATECA anwMEHHessM cnianom AKMI12-4, Tpe 3anuske
@20 OllHOBpeMeHHO obpa3yiTcn KOPOTHOIAMBIKAKIIIME KONLIA ©
IEHTIAALHORHLIME JIONATKAMIE M © PARCNOJOMEHHBIME MEXIy nOnar-
(BMH  WTHPHMH, HE KOTOpBX Kpenat GajaHCHpPOBOUHBIE rpysu
€M, puc. 3-3). Koanuectso nonatok N, MpHHHMAKT B eaelyiOmpx
SIS

Ny Mas 2 RYd 50100 112—250  280-355
ALse 6—9 10— 14 I7T—29

. Tomuuna gonated b,= 03Vh  pmma LL=03lh Bucora

= 0,837/ T® (Bee pasMepsl B MM).

"Pn-mpu asuratenefl ¢ h="250 MM of0HNHO S8JHBAIT B MallMHAX
IR NuTHA NOA AabneHseM, a npH hA=280--355 mM — ¢ nomowmeo
MGpzuvoHROA ycrenoBKH. CeapHY0 KAETKY KOPOTKO3IAMEHYTOrO
poTopa  peurarenef ¢ h=400 MM HIrOTOBANIOT M3 ANWOMHHHEBHX

* Mensume srasesns Ny COOTBETCTRYIOT MERLINAM SHANeHUAM K,
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Wi, Kosup! naseux cTepaHel pasMelllaroT 8 KaHasKax, Budpesepo-
BAHHHX B KOPOTKOJaMBIKAWILHX KOJbLUEX, A& 38TEM NPHBAPHBEIOT,
(pHYEM CTEPIKHM TOOUEPENKO BHICTYNAKNT C KaKaok CropoHB 38 Ko
pOTKO3aMuKamomee koabo, obpasys BEHTHIRUMOMHLIEe JIORATKM.
Crepaun KperifT B naiax yeKawkoh no BceR AnEHE CepueHHHK2 4e-
PE3 INAHIL NE38; NpH 5TOGM &MIOMHHHI CTepiKHeR 3aTeKaer B mpei-
YCMOTPeHtble AAA 3TOrR0 KEHABKM. |

O6mMoTKa (dasHOrD pPOTOPA ECHHXPOMHEX aeMravenelh, QDasuuit
porop gouratesefl ¢ h="220 MM BHETOMAHAIOT C DBEJLHHIMH TOAY3a-
EPLITHMIL nazaMn 0 BowndoR ofmotkofi #a kpyrams nposcpos. O6-
MOTKa KaTylledHas oanochofiign ABYXMAOCKOCTHEN,  ROHCTPYKUHER
Haoanukn oOMOTKH TAK3A #e, Kak y Rkopedt mMallii TNOCTOARHOO
TOKaE (cs. npuaomesHe 24).

Poropsl asurarenel ¢ h>226 mm (puc. 3-4) suwnoswmwor c
NPAMOYIONBHEMA NOAYSAKPHTEIMHE NasaMH H OGMOTKOR M3 H30JNpO-
BEHHEY MeIHLX CTEPMHER NPAMOYPOBHOTO NONEPENHOro CEMeHIR,
HOTOPLIE BCTABJAAIOT B nasw ¢ Topua. OOMoTKa sOaHOBAA ABYXCHNOH-
HER, AR NOAYHdEHHN CexlUNl BOJ#0BOR OOMOTEN OAHOMY KONy
Crepmuy npWiakT N3rnd sapanee no wabaowy, 2 BTOPOR KOHEl Hi-
rHOAI0T nocne BOTEABKN CTEpPMNN B nei. KaWiaslf cTepMeHp npelsa-
PHTEALHO HIOAHPYIOT, NOCAE Yero onpeccosuBanT. CoeRHHRT
CTEPMHH B A000BMY HACTRY XOMYTaMil, B KOTOPLE AONOJHHTEILID
BUENBAOT BeHTINRUNOHHEE gonaTkH. KOHCTPYRUNA N30NAUHA CTEPM-
HEBOR OGMOTKN NPUBEIEHE B npuIoMenny 22

Mapxit nponnroykux nexos M cnocobw nponuTen obMoTUR (dhaa-
HEIX pOTOPOB: TAKIe e, KaKk 1gm ofmorox cratopos (cm. § 3-13).
JloGosue yactn ofMoToR diasnsx POTOPOR ONHPAKOTCHE HA ODMOTKO-
ASpMATEAH M KpPen#TCA DavjzamMi H3 CTeKAsHHON HETHEHON AEH-
™H, Mexaunyecxnfi pacyer Ganaamcl  BUNOANAIOT RO METOANKE
npusesenron 8 § 3 7 aan skopell MEWHH NOCTORHHOIO TOKS.

O6moTka poTopa cHEXpOMHEX mMamud, Ofvorea poropa cocTout
H3 OTHEAbHW: KATVIDEK, HEMOTAHMBIX H3 NpAMOyIOSbHOR Mean —
RaoANpoBAHHON (B MEHLIIHX MALDINEX) HAN IEHS0NHPORAHHOR, rHY-
toff Ha peGpo (8 GOAnmIMX MauinHaX): KaTYLIKH COBAMKEHH ROCACA0-
garessio, Bupogu OBGMOTKI pOTOPA NPOMYCKAKT YEpes NOoAuA Koueu
Bas2 M COBIMHAKT ¢ MOHTAKTUWMH Koabilami. KoHCTpyKuua HIons-
M oGMOTKH poTOpa npHBeaeHa B npraomenun 23, Mapku nponstod-
HEX JAKOB H cnoco6l NpONHETKH  OOMOTOK pOTOPCR TAKHE e, HaK
aan o6moToR cratopos (om. § 3-13).

§ 3-5. ¥Yien KOHTAKTHRIX KOojel

KonTaKTHNE KOIbLUE NPRMEHA0T B 3CHHXPOHHBIX NBHraTenAx c
hasyum poTopoM H B CHHXPOHHBIX MelHEEX. KoHTaETHbe Koabla
pAcnonarajyT Ha pany. BHYHO 33 TNONWHNUIKOBLIM  LIHTOM, H
sakmouar #wx 2 KopoGky. [lpn panwansHoR cHoTeMEe  BeHTHARLIHH
TaKOe pacnoJOMedHe KOJell 1aeT HOIMOMMHOCTh YHR@Huaposate oba
NOLGMWENAWKOBEX HIHTE MauikHel. KopofiKy KOHTEKTHBIX KOJAEIL Bhi-
NOJARKIOT dyryMRoA  nTOR RAH cTansHOR cBapHoR, 3akpuBaeMOR
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CLOMHLIM KOMYXOM #3 ancrosofl cranm. B rtopuosoll wacin womyxa
WMEKITCH OTEEPCTHA AR BXOIA BeHTHAHpYOUlEro Bo3myxa (orBep-
CTHR J3LMLIEHL WAAK3H, BHAABNENHBIME B KOWVXE), B HHMHeR
QECTII KOMWYEa — OTBERCTHR Aa8 seixoAd so3pyxa. B menslinx ackuHx-
pounbx geurarensx ¢ iasues poropom (f=200--2560 mmM) xopobky
BONTAKTHLX  KOACL BHNOAHAHNT HA 2J0MHMNBedoro cnnara (kKopolksa
YceT GOMOBLIE XAMO3M). Y3en KOMTAKTHLIX KOfel OXJAaXINZercR 33
BHET BEHTIANPYOLWETD sQderTa KOAELL

. KontagTHe Kovibua MeAMbie HAN JATYVHELR Y MaUHE MONHOCTHIO
o 100 kBt u cransnue wan 4yvrynieie o mannpax  Goaswel moul-
HocTH, Hapymuuli igaMerp KOMTAKTHLIX KOJAEL [IPHHHMAI0T Melbule
HAPVKUOIro JllaMeETPa NOAWHNKIKE KANEHBR 18 1010, 4rtobu Kopob-
®E ROBETAKTHET ROACH B DOMUNHMTHRKOBRHEN UMT MALIHHEE Moran GuTs
ipu pasbopke cHaTE (e3 npeABapHTEIEHOIO CHEMA KOUTAKTHEX KO-
el ¢ BEna,

§ 3-6. Cepneynux W o6MOTKA AKOpPA

_ C ApcToR cepieuniiks #KOPH NOCIC WTBMNODBKI CHHMBJOT 3AYCEM
fi!, 3aTeM MOKPLIBAKOT M3OAHDYIOLINM asKoMm. Jlkcre Habupawr He-
DUpCACTAEHHD HA BEJA NPH 3TOM NoO TOpPUAM CEpAeyYHRHEa BO nibema-
e «paclylieHHR» pacnofaranT VToANleHHBE JNCTH, ofpajlyeMbe
f0cunoR CRAPKON ueCKoABRD ANCTOB Tonwnuoi 0.5 smm. Cobpaumsi
IPREACTHHEK AKOPH PaESMEULENIT MEMLY CTAALHBMN HEKNMHBMN Wwaf-
32NN, MPeccyoT I ISKPenysinT ¢ oanofl CTOPOHE! 3ANJAEYHKOM Bana,
E Apyieh — YOopiEyM KOJbLeM, HAC3KEHHHM Ha DA © npeccoBodl
IOCankon © HEFPeBDM.

 Hamumitnie waiibs MGMyT BEOOAHATHCS B BUAE 06MOTEDACPIKATE:
el © aonoasnTenckon onopufi aan aofoswx dacredl ofmorku. OG-
INTEOLCPMATETH — JIHTHE  [yryNnnie, @ B OOABLIMX  MAIIAHAX —
Hantube casprie B weboabwinx MalunHax NPRMEHAIOT TakKMe Ono-
B LR a000BNX Y3CTell B PHAE NAACTMACCOBBIX BTVIOK.

b MArkie KaTymikn ABYXCACHHON newniuofl ofNOTEI RKOpPS HA Kpyr-
INX NPOBOAGBE RATOTOBARKIT HAMOTKON Ha CHeuHaAbHBIX wafiosax
f VKNANEBA0T («BOLINANTS) YePes LIHL B NOJY3ZKPEITHIE Da3kl, BH-
M oHREe KopnychoR H3oasumed. Ulipnra wnnua naza skops jpoak-
@ oOccmEniiBaTh ACCTATONHYIO TEXHOAOTHINOCTE VHIAOKH KaTyiuek.
RITE NODHILEHNH MEXEHHYECKDN nNpo'INOCTH TOPLUOR KOPNVCOHOR #H30Y
H ee kpas sarpbamr wa 180°. Memay sepxeuMi # muEHMMN
IDPOHAME KATYLUEK B ma3Ex u B JoDoBHX wacTax oOMOTEH pasme-
I2I0T H3ONAUHOHKEE Tpoknankn. KoHeTpyHumsa mxonsinn  obMOTKH
IPHBEDEeHA B NpHACKeHRH 24,

L dlnw sakpensenns scunnoR oDMOTKM 0T NEPCMEIleHHS B NaiM
WILHOM  HANP2BAEHHH H3-38 [EACTEHA UeHTPOGEMKHEX CHI NpHME-
SIOT KAHHBA, HA CTEKJOTEKCTOMNHTA MOAYKPYTAOIO NOMEPeMHOIO Ces
Hiis, 8 B noBoBLX wacTax —OGanuamn. Baudasn  BHEHOOCTHSKOT U2
HAHON  CTEKANNEHTH, COCTORINCR W3 MAPANJEABHO  YAGKEHHHX
EEEROHHTER, KOTODHE MNPONHTAHWB NONHIQHPHEM CBRAIVIOLIHM. '
- Katywku mxecTRofl nByxcofnoR 0GMOTKN #KOpPH H3 NPREMOYIGAL-
'O NpOBONA HIFOTORIAIOT HE WAGAOHAX, HIONHPYIT, ONpeccoBHEBa-
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107 i FAKNALAWBAIGT B OTKPHTHE Naibl, BHACKEHHLE KOPNYCHOR Hi0-
AAuHeR Memay sepxHaM# K HHKHHMHE  RaTVIIKEMH pasMewzoT B
Na3y HIMIAUMONNLE NPOKAALKE W3 CTEKAOTeRcTONNTa, 3 B A000BHIX
YACTAX — NOACCH H3 J3KOCTERAOCAKIONIACTA NAH THOKONO MHKaHH-
14, KoHCTpyKuHs #3oasumi oOMorTky sipubededs B npuaomenus 29.

O6umoTRY B Na3aX  KpenAr Oanjamasmu B3 CTEKNOAEHTH  WIH
CTansholl NPOROJAOKIL, pacnosaraemMuy B KONbUEBHX OBHOAMHLY Ka-
HEBKAx CepaedHnka  HKkopr, KaHaskis oOpaayoics npw, chopke
CEPAENHIKE (IYTEM PAIMPLLIEHHE HE NPOTHKENHHN KaHaBOK JHCTOB
HHOpS € ymenbliennsM guamerpoM. Ilo anuke HKOpA YCTPAHERIOT
HECKOUIBKD RKAHABOK M, © TeM HTobu aamHa xamMoR KanapkH [y He
npestiwana 20 My, a ofwan aanna Kanasok nsle=<0,35/;. Ha aobo-
BHE 4acTH 0GMOTKH TAKXE HARAGnEBaWKT Gad dmn.

Onr Gonsimix matwme (AZ=35D0 MM), pabOTHWOUIHE B THREIWX
YCAGBUAX, NPHMEHRIOT oOMOTKY SKOpPH MOBLILEHNOH HaAEKHOCTH C
YCHACHHEM BHTHOBOH H3ONAUNH TNYTEM NPHEMEHEHHA NPAMOYIOblikX
nposoacs co crekacnpaweft mapox NCA wan HNCAK v aonoanu-
TEJBHOID HICAHPOBAHHA NEOMERYTONHLIX CERUNA B KaTYLIKax CTek-
AAHEOR JenToll HAR noassMmueasol naoeikoll. KOHCTpYRUWRR HB00H1IHE
OOMOTKH NOBHILUEHHON HEAEMHOCTH NpH KAACCAX HArPEBOCTONKOCTH
F u H npesenena » npunowennn 26 TNpeMenenuwe knacca B aas
TakHX oOMoTOK HenedecooOpzsno. KpenaTcR oOMOTKEH B Nasax
KAWHBAMI H3 CTEKAUTEKCTOAWTA, ¥ Kotopmx Buicora hv=4 mym. Ha
NoBosuie 4acTH OOMOTHH SKOpA HAKIAAMEMOT GRRAAXNH M3 CTEKAC-

JNEHTH.

ManKE TMPONHTOYHHEEX JaKOB H CcnocobH NPONMTHKH RKopell TakHe
WMe, KK ia obGmorek ctatopes (oM. § 3-13).

[Ipumenseman B CReUWENbHWX MAMLMHEX (TRIOBHX, KPaHOBHIX,
METRAZYPIrHYECKHX H ApP.) H3ONHUHA, WMeHyeMas «Mouoanis, maxo-
AHT B MacToRuiee apeMmd GA3rofapR  CBOMM  MNPeUMYyLIECTBAM  BCE
fosiklice pacnpocTpatielne B MamuHax obulero Raszmanenus, [laons.
iy ppeacTapaser cobolt  CONCTAMME CTeKADTKAHN M CHNAHKHTA
C TEPVMOPEAKTHEREM KOMBAYHI0M, KOMHIAVHL BEOAMTCA B OOMOTKY
I8 R0AAUMe 0 BAKYYMOM C NOCHAEAYIONIHM NpHMEHEHHEM LaB-
ACHHA, |

Mantinel © nzoanokel eMononim obGhanawT BucokG Telonpo-
BOANOCTLIO I YCHAEHHOR HEIEMHOCTRIO B skenayartauny  Gaaroaapn

CTONKOCTH K TOMACBRLM YAapaM H TEMNEPATYPHWM neperpy3kam. KMc-
NWETAKNA MatmiH oo cnocofoM 3amuTe (P22 ® enocofioM  oxaamaie-
ung 1COL, a Taxwe Mawme co crenendmu sawmri 1P22 wan IP44 u
cnocobanmn oxaamacHna 1C17 wan 1C37 nokasmpawT, Q10 npn npH-
MeHeHnH Hsonsund «MonoanTs npesniuietiite TeMnceparyps oOMOTKH
RKOpS HAA TeMnepaTypoft BO3SYXA BHYTPH MallHibl  3HANMTEALHO
cumpraerca (e, § 10-16), B maugnax co ctenelnio 2amire P44 u
crniocobamu oxaawaenws 1CO0141 wam  JCO04l samsmune  wsonsuum

«MoKONHT® HE RpenkllcHREe TEMUePATYPH OOMOTEH HeIHAUMTENBHO.
MMepeson ofmorok wz wanasunio «Mosoants Tpebyer aasens Mare-

pHANOS, B OCHOBE KOTOPHX COABPMATCA CHHTETHUCCHIC TneHKN, Ha
CTOKAOCAIOAKANTOBEE W CAlofonnacToseie mavepuens. [Ipn wenons-
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goBanHn HaonAuMn «Modoants cuenaelne karylwek oiMOTEH REOpR
0 CYEHKZMH M330B HACTOABKO MPONHOE, 4TO RKOpA MaumRH © A<
=315 mm Moyt paloTate B GECK/IRHOBOM HCNOJHEHHH,

§ 3-7. Pacuer GangameR H NasHeX KAHHbEB

Bannamn W Naskue KAHELE A0AMHE ObiTh DOAREPFHYTH Mex2HH-

oMYy PacHETY. | .
Pacuer creknobanpawed. Obwee ancao erThos Gaunpameh

Wuﬂgﬂﬂ{ﬂm——hﬂ] [npf!ﬂDUF- |n‘f [ﬂnunsﬂ)- tﬂ-ﬂ}

Ffe Grne=9B] mu: —chaa tHxecrd OOMoTKR skops, H: np— pas-
OliHan uacToTa spalwennd, pasnas 1,2 HawConwwen yactoTw  Bpa-
REHNA MAUHHE, Ogon — JOMYCTHMOE UANPHMERe DAacTAMCHHH, NpH-
maenoe Ain crexnonental pasikiM 150- 107 Ila npe kascce Harpe-
perofinocTy waoanusy B w 130-10° Tla — npu kaaccax F o H; 8.—
ROULA AL TONENEYHONO CESCHHE NenTH, MM®,

Flpi BRSHCACHHN Sex AAR AKTHBHOA uscTd Axopa 8 (3-22) noa-
TABARIOT CHAY THKECTH AKTHEHOR uacTy OOMOTEE sKopa Ge'=
=020/ lpe, 8 LR Kamgofh ma noGOBMX  Yactell —cHAy TRMeECTH
Banoi 13 wix — Guy =050, (1-—20/Lp:).

Pacuer Gaupawef wa crasnnofl nemaruuriofl nposojoku. Pacyer
IposoanTen Taxme no (3-22) e samenci S, wa niomans nonepedHo-
D ceuenta Spp 0OLIErD YHCAE BHTROB nposonokd (Mm®) W nogcra-
BEHOA J0NYCTHMONO HaNPAMEHHs PaCTAMEHHR Omon=400:10" [la
LA CTANLHON [PORGHOKN ).

Pacyer nasupix Kiumses. Hanpruenne warnGa B wanne (Tla)

o="84b, (Gaflesz) (Dys—hes) (p/1000)3/ A3, (3-23)

3nauenite ¢ He DoMKUI0 NPEBHIUATL ANR CTEKAOTERCTOANTE 203
10" MMa. Hanpswenite wa cpes g wanue (fa)
|

t=22(Gua'lega) (Pia-hez) (np/ 1000)2- 10* /h.. (3-24)
Juaterne 1 He DOAKHO Npeswiuate 15- 10 Ma.

& 3-8. ¥aen xonnexropa

Koaaexiop co6HPAIOT H3 MeIHEX MASCTHH TPaNCUeHIaNbHOIO no-
MCHIOTO CEMEeHIA, MENAV MAACTHHAMN PACMORATANT AIONRUADHHNE
ORIAAKN B3 MHKAHNTA 1AM CAKJONIACTA.

¥ satmn © he 200250 s ofnSHO KOSJGKTOPHME [ANACTHHH
PBennt niactmaccon K6 wam ATl-dc (puc. 3-5). MMpw TakoR KowcT-
PRI KPEMaentn KONNEKTOPHLE # HIOARUROMHEE NIACTHHE WTaM-
HOT mo pasMepy, OAHOBEPEMEHHO COZNSEAR B HHX AGCTOUKHHE XBOC
Bl O KOALUCALE KaM3IBKH ANY 3aKpenae’ns nAacTnd B MOHROAWT-
ifi 6ok, [don nossiwenns Mexaupueckol npownocTi KoanexTtopa B
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NACTOYKHHEX XBOCTaX HJE KOAbLEBHWX KaHaBKax pacnofaranT
CTa/LHHE apMHpyolKHe xoasus. Kpome Toro, nas ofecnedeHus npec-
COBOft MOCAZKH NPH NOBTOPHOM HACcAaMHBEHHH KOAJIEKTOpa Ha Bad
NpelyCMaTPHBAIOT 3aNpeccoBKY B LUEHTPaNBHY0 ¥YacTs MacTMmacio-
BOrC KOpnyca cTanabHoR BTYAKH. B KoAneRTOpHHX naacsHHax Qpe-
3epylOT KaHaBKH, KOTOpHE AYAST OA0BRHHMM npHnoed. B stHx Ka-
I2BKAX Pacnof&ralT AyHeHble KOHUW CeXudd OOMOTKK AEOpm M3
KPyraAbX NPOBOMOB H CORAHHAIGT 3TH KOHUN C KOAJSKTOPHHMH Tinac-
trami nafkofi. Tlaflke opomssonsTcs MATKHM (NpH Kaacce Harpe-
BocToRECCTH H3onsuws B) wam tecpamM (npH xnaccax F w H) npw-
noem. Koasektopu © KpenAeHHeM UAACTHI TACTMECCOf HMeloT CHM-
HEHRVID TPYLOEMKOCTE H CTOHMOCTb, TE8K KaK nNpH HX H3roTOBJIEHHH
HCKNIOYaeTc] MexanHyeckam ofpatorka KpenexuuHx getaqefi. Heno
CTATKOM TAakHX KOMNJIEKTOPOE RBJASETCA TO, HTO YCNOBHE OXJALMOEHHA
NJACTMACCOBOrD KOpNyca SaTpyAMeHH (HHIKAR  TEMNAONPUBOIHOCTG
mnacrmMacc, Ooablwan ee TONWHEAE, OTCYTCTBHE AKCHEIbLHBIX BEHTH-
JAAUHOHHKIX KaHanos).

Y mawpn ¢ A>200=280 mu (puc. 3-6) KonmexkTopllie NASCTHAL
KPENAT ¢ NOMOULI0 YYTYHHOR HMAH Cra/ibHOR BTYAKHE, CTANLMMY HA-
MEMHHX KOHYCHMX Gaanues M KoAbUeBOR rafiki, 3amexmemoR B
INHHEX KOANEKTOpax wiMabkame. B Koanextopax c© Merannnue-
CKHM KpennenseM LAR yAYUIIEHHA OXNAMIEHHA YCTPAHBEWT dAHCH-
anbHbEe BEHTHAAUMOHNLE Kanaauw. KonsextopHhe naacTHHBE  HIONH-
PYIT OT KOpnyca BTYJAKORA H 07 HAWEMHEX (QAaHUEE KOHYCHBIMH
MEIKETAMN, HITOTOBJEHNBIME H3 MUKEHHTA HAH CA0AHHHTA. B naac-
THHAX KoanekTopa Qpe3epylof KAHABKE, B HOTOPHX DPAIMELLZIOT M
NpHNauBanT MenHme nerywkd (¢oamxed). Konuw cekumi oOGMOTKH
AKOpPA COPANHRIDT € meTywKaMH 1ame nafrof. [lasior wmarkem n
TBEPALIM NPHNCEM, B 3ABHCHMOCTH OT Khacca HarpesoctofikocTH M30-
JAfUHH, KaK YKa3aso BuHlUe AR KOAJNEKTOPOR C KpernjeHHeM m/scTHH
nnacrMaccol. KoncrpyKuus nepeinero (€0 CTOPOHH, NPOTHBOMONOMK-
HORf cepAeyHHKY RKOPA) HaMHMHOIO (aaHUa oOHYHO MpeaycMaTpH-
BAST BOIMOXKHOCTE pAIMEmMEeHHA OGanaHCHPOBOYHEIX CpY3oE.

[MpensapuTenstoe IHAUEHHE BHCOTH (MM) KOMNEKTOpHEX naac-
TiH, ¢ yseroM 20% npunycka Ha npoTOuKY KOAJEKTOPOB 1NpH  3IKC-
MYaTaUHK

b= 12,5y D, — 10, (3-25)

[lerkopepxarenn NPHKPENAAIOT K NPHIMaTHYecKAM Gpaxeram,
PACTIONONERHEIM Ha Tpasepce; Y Gonbwux Mamud Opakern KpenaT
HEMOABHIKHO K NONIKNHHKOBOMY WINTY. Bpakern Bunonusior w3
CTEKAOTEKCTONKTA HAH H3 noaocoBofl CTanH, H3OJNHpyeMORi B MecTe
KpennesMs K Tpapepce. Tpasepcs AonRHH ofecneuHBaTh BO3IMONK-
HOCTE NOBOPOTA NpH PEryAHPOBAHHH MAMIMHE HAa HCONHTATENbLHOA
CTAMIKM, a 3aTeM QHKCHPOBAHHA Be CTOMOPHHM BHHTOM B [OADMKE-
HUH, yeranosaessoM npH Henurawnd, Ulerkogepwartens sunosnsior

od

ANTEME JAATYHHEMH HIH WTAMOOBEHHBIMM W3 JIHCTOBOR  JIGTYHM.
ROHCTPYRUMA LWETKOAEpIKaTeNER Noamna obecneynpars NOCTORNCTEO
JEMATHH NPYMHHKE NC Mepe HIHoCa IWMETKH, |

§ 3-8. BeuTnnarop
}

. LlenrpofemHuf BeHTHARTOP, pacnoaaraeMuil NpR SKCHAABHON CH-
JtMe BEHTHIRLMH Ha Bany BHYTPHW MAWHHLL CO CTENEHbI) SaUHTH
P22 war 1P23 1 cnocobom oxiamaenns [COl, BHRONHRKT AHTHLIM
13 8JIOMIHIERNX CNJAABOB Yy MALUHH MEHBINER MOLWHOCTH H CTalibs
ibiM cBapHBM HAN KIENEZHWM — Y MAWAHE O04bieR MOUIHOCTH:
AIROMIHHEBEIR BERTHARTOP OOBYHO HMEeT 3aJHTYI0 CTanbHyK BTYA-
§Y, AaAOUyi0 BOIMOKHOCTD COXPSHHTH HeoGXOAMMYK DOCagky TpH
IGBTOPHOR Hacanwke Ha sag (pHc. 3-6). ¥ mawmpy MeHswed wMolHoO-
H B nocaeaHee BpeMs NPHMEHAXT BEHTHRARAIOpPE M3 NASCTMACCH,
. Hasn mauss co crenessio jamurs 1P44 1 cnocofioM OXamneHHA
CO141 pnn Hapyxuoro oblyBs KOpNyca HCNOALIYOT paoHaibHBR
ANATOP (C NPAMEMH JONATKAMH), pACHONOMeHHE Ha KoHue Ba-
€O CTOPONHH, NPOTHRONOJOXKHOR npueoay, BentenstopH TaKKe
ENOHAIT AHTEME H3 BJIOMHHHEBLIX CHASBOB V MeHBLIHX MallHH,
EBEPHEMN MOH KNenaHbME B3 AHCTOBOA ctaad — vy  Gonsmmx. Ha-
DYHHLIA THAMETD BEHTHARTOPS Dygwa 085 Dyppn, WnpHHa (pauuna)
onaten [,=02 D:n?n. gHcAo Jonatok npr n<" 1500 ofjmun N, =

- l_ﬂﬁ ;’ﬁm. npH H}I{m of 'miun H_in_:fﬂurr.:n'

- ¥ GCMHXPOHHBIX ABMTATENeR M MaWMH NOCTOAHHOTO TOKZ CO CTe-
iEHLo sainTe P44 4 cnocobom oxaamnerun ICO141 ans yayuue-
%p TennooOMeENRa a BRAY BHYTPH MAUHKE PACOONArakeTes AONON-
RiTe b0 BenTHANTOP-Memanxy (cm. puc. 3-5), Hapywunft a#amerp
Melia kK OOHYHO TAKOR e, Kag y BeHTHJAATOpA mns obaysa, 8 [y~
), 13 Duoon,

. BenTeaATOp 3aKPHBAKT WTAMNOBAHHEIM HIH CBAPHEM KOMYXOM,
HITOTOBMEHNEM H3 cTanH ToauknoR 1—2 mm. Ha Topue womyxa pu-
IAHRWOT OTBepCTHA JbGoA QOPMEH MR BXO#A BOINYXA; OPH  SToM
STENeHs SAWHTH KoXYxa gonwua ynosnetsopates [OCT 17494

-

§ 3-10. Cranuna

| Mawnnu nepemennoro roxa. CraHuee MaIIHE NEpeMeHNOro  T0-

k8 B OCHOBHOM HIICTOBAAIOT YYryHHHMH JNHTHME; npH 3toM obecne-
THBAETCH BHICOKAZA NANEMHOCTE MAWHH Onaronaps nocratodsol Me-
XAHHUECKOR NPOYHOCTE B KOPPOIHOHHOR CTORKOCTH 4YryHa, @& TEKWe
ETA6H/IBHOCTH PasMepoB NpH COOPOMKKX ONepaudax. B Manbx acH:-
APOHHLIX ABHTaTeNAfAX ¢ BHCOTOR OCH Bpauenisn h<7] Mm Hapsmy c
NYTYHHEMH NPHMEHAK)T TakKMe CTAHHHE H3 SJIOMHHHEBBIX CMRasOB;
DOpasyeMiie oOAHBROR CepleyHHKE CTATOPAR B MAWIMHEX AAR JWTHA
fion nasnenvem. Tawkan KOHCTPYKUWS BechbMa TeXHOJOTHWHA, cCoOKpa-
Hi3eT TPYNOEMKOCTE HIrOTOB/EHHMA CTaToOpa, oaMako mpH A>Tl MM
SHAYHTC/ILHO CHBSHBAKTCA AeQOPMALMA BRYTPEHHETO OTBEpCTHR

ab



cepiediKa CTATOpa NpH OONHBKE €ro SJIOMITHEEBHIMH CIA3HAMI H
CHIKEHNE MeXaHNYeCKON TPOYHOCTH.

B sawmnuax ¢ h>280 MM KpoMe NYTYHHEX HCHOABIYIOT TAKKE
coapibe cTaHmHE N3 cransioro npokata. OnMe N3 BHIAOB TAKUX CTa-
HHi — kopoGMETAR CTAHWHE ECHHXPOHHHBIX nBdravesch ¢ h=280-=
+355 MM — npeacraeaner coGofl ceaphyo TpyOGy co croikamu, obpa-
IVIOMIHMHE ONOpHKEEe A8ME H NOJYKpYrosbie pebpa LAf NOCAAKH Cep-
AeYHHKa B NOAUBOHIKOEWX WiTos, B mawnHax ¢ h<<280 mm cazp-
HHC CTAHHHE OPNMEHSIOT peMe K3-338 MUOroobpasna OTAe/bHEX 5.7e-
MEHTOR J€Tadcit, npeinsIHavenntx ana cpapkk (pefep, ymek, 6o
Guuiex w0 mp.), SATPYAMALCTe HENONEIOBAHNE SATOMATHIHPOBATHEX
H MeXaHHIMPOBAHHLIXA NPOUSKOACTEEAHHX TNPOLECCOB Ha  YHACTHe
CB2pKIL.

Crafiinl MAWHN €0 crenensio samury IP23 (eM. puc. 3-3) BN-
TOTHIOTCR © BHYTREHHHMY NpoRoALNNIMY pebpaMy, obpabaTunaemsl-
MH noo NOCANKY cepiednnka cratopa. Crapnin npR pajuansyoft co-
CTeMe BEHTHARUHH UMCIoT B (0KOBLIX YACTRAX BEHTHARUKOHHBE OT
BEPCTHA, NPeAHa3HAMEHHBIE AAR BHXOJA3 OXN&MAAWUILrD HOAAYXA.
Hns obecnevenys crenennt 3autirst 1P23 oTBEpCTHA 32RPLIBAIOT #Ka-
NI03H, KOTOPHE MOTYT HIFOTORIATLCR METOLOM LITAMNOBKH H3I JIHCTO-
BOf CTARH WAW AHTHMH #3 anomunnesnx cnaapos. [Ipn axcnaisnoh
CHOTEME BEHTIIALLLG OTBEpCTHA B CT3HHHE OTCYTCTAYIOT. :

Cranipn Mawmy co crenensio 3aumTel P44 (em. puc. 3-2) obuy-
HO EMEOT npojuishue peGpa wa HapymHOR nosepxHocT. Buicota

pebpa hpmﬂ_ﬁ;-’Tfi. queno pebep nﬁmﬁﬂﬁ, B matumHax ¢ it > 350 uM

IR YEEAHYEHHA TOBEPXHOCTH OXNaMieius B CTA/LHOH CTAHHHE NPRH-
MEHSIOT BEEpeHHble No Beefl OKpyKHOCTH TPYOKM pacnpellefleHHoro
DOARYXOOXABINTENN. :

Crannns Mammeel ¢o cnocobom momtaxa IMI00OL ameior anop-
nele NANL, OTANBAEMEE 3a00H0 ¢ WY ryHBOR CcTanmkoll HAH npHBapeR-
HLe g CTEABHON cTaHdHe. B cTaHmHax 2CHHAPONHWX JiBHraTeaei, ob-
PaIyeMBIX B3 ANKMHHHEBLX CMASBOB, AANK OTJIHBANT OTALILHD, @
SATEM KPENHT K CTATOpY.

Any pasmetledns KopoOx® BLBOAOE 8 CTEHINE NPEAyCMATPHBA-
0T NpUANTLHIE WAW TipHBaperibe QAaHUeBLNe OCHOBAHHA C© OKHAaMM
OGNSR BHBOANLY NpoBoAcE OMOTHM. YVioOHEM_ B FKCIUIVATAUHH RABAR-
ETCH pacnoinXente KOpobKN BHBOJON CBEPXY CTOHMHE, TaK KakK NpH
MOBOPOTE KOpoGKK NOABOAMMENR Kabedb MOMET NPHCOEAHHATHCA C
PA3HBIX CTOPOH MALIHHLL,

Ona ofecnesenus tpebosavpfl no TexdHKe Ge3pnacHOCTH wa cra-
HHHE DAIMELIAIOT HADYMHLE 3AXHMBL A FA3eMIEHHR Kopnyca Ma-
wMus. Jaxumel cuabinanT yorpoRcTEOM OT CaMOOTBHHUNBAHIA H
Kpenst OKOAO ONOPHBIX nan K B kopobxe waoges. [IpH BEnOANEHMS
MaiiHE Ges far OFRH 3aXEM pacnonarsioT Ha QJABHUEBOM ULITE,

Ias ofecneyenys NOCAAKH B LEHTPHPUBAHHA NOALHNHHKOBRIX
IWHTOB HA TOPIAX CTAHHHBL NPEAYCMATPHBAKT KOALUEBHE HLHAHHADH-
qecEie 3aTOuK [BHYTPEHHHE RAH HapyXube), a [as KpenaeHws uiM-
TOB — NPHJAHER WA YIUKH © HApeaguHEMH OTBEpCTHAMHE AaR OonToR.

b6

CrasMes npOTIYNBAINT N0 BHYTPEHHEMY [OHAMETpPY AOX NOCaaKy
FIALILHO HITOTUBAEHHEX Cepresnukos. Ecnm cepreunskn HaOHpaloT
i3 OTHENLEBIX JIKCTOR HPAMO B CTAHHHY, TO NPK NPOTOMKEe B CTaHHue
BROMP2IOT KpyIoBre KANZBKW ONR KPEerJicHHA CTNpeccOBaHHOrD Cep-
EYHITKE ROMEUEEHMHE HAH NONepeyHEIME ILMOHKaMIL.

" Ha crannde p nepxuefl qacTH NpeaveMOTpesHn pEM-Goatht (oM.
Bpunoxerre 39) AR TPAHCAOPTHHE YIUKH, NpenHasHauedHue AAR
jonteva Mawene, Manmes wmaccoft Meses 30 kr qe HMCIOT  CREH-
WIBHLIX YOTPORCTE J48 orbeMma, K CTanuHe Wi BHINOM MerTe Kpe
BT Tabansky na HEROPPOAHAMEY METEPHANOB C TEXHEYECKNMI N&H-
fhMIT MaLHLL,

- Mawwne nocrosndoro voka. Menoansiorcs € mononiutroft  ®wau
BXTUBAHHON CTEaHNHOA, MOHOAKTEAR CTAHHHA HMEET HWE TOIBKO ME-
BHIICCKOE 1TR3HANEHED, W0 H OJHOBPEMCHHO ABARETCH YACThID MaEr
NTONPOBOAA, NOSTOGMY e MITOTOBANKT W3 CTani ¢ AOCTATOMHO BRI-
DKOR MardHTHOR APOHHUAEMOCTRI), ¥ MALIMH MEHBILER MOWHOCTH ¢
B0=200 mM L8 MIPOTOBASHHA MOHOAHTHOR crawudn  nGLYHO
PEMERRIOT OTPESKH UEABHOTAHYTHX CTa/AbHLIX TPY0, K ROTOPHM TIpH-
jPBaIOT onOpKele nanu. Takoft cnocof HSrOTORNEHEs  CTERHHHM
BikaeT ce TPYROEMKOCTe # ctoimocTe. Jlam Goaslumx Mawme C
=220--310 MM UHAHHAPHYECKVID WACTe CTEHHHE HIrOTOBNNIOT H3
FHYTOr0 TOACTOAHCTOBOIG NpPOKATA, NpHYeMm ANn obecneyeHHA MEer-
BTHOA CHMMeTpHH MPOIOJLHHA CEAPHON MO8 UMAWHAPAE PACTONAra-

T Mo OCH FAABHBIX NONKCOB. H. lljlﬂHH.ﬂ,Pli‘llEﬂlﬂ]il’ HAcTH NpREapHEa-
¥ ONOpHBE NElk.,

B crasnHax fipenycMaTPUBZIOT KOALUEREE LeUTPHPVIOWWNE 33TOY-
. [LiM-0OATH IGIIE TPAHCHOPTHEE YIUKH # HAPYAHEE 33MHMHE AAR
BEMIEHEA ROPNYCR MAWNHL, Kpenfaenue TabaudkH © TexXHnyecKiMH
IHHEYH MALHB (TAR0e Me, KaKk B MELIHHAEX NCPEMEHHOTO TOKa),
KopoGky Bupojon v maimy c© hA=80-200 mm pacnonaraior
Brixv cTaumHe, 8 vy mawnn © h>200 My — obuiuko cBoxy,

Ana nopuiuesns mecTkoctH OGONOMKH  MBIUMR  uenecooGpasHo
OpaYHBATL BELIETH NOALNNHHKOBHY WMHTOB 38 CUET VYITHHEHEHR
BHiHLN, cTpeMACk K aHcKoBOR dopMe wntos. TlpH rakoM yanHue-
il HaCThH CTANHHE, FHAYNTEJBHO BBICTYNANOLHE 33 Npelens! IWHH
JACUHHES AROPA, MOTYT BRNONHRATECH € YMeHbEHHOR TonwHHOR,
POEEHO B TEX MECTaX, TAE AOJMHE pacnonaraTtecs J0KW anw ob-
WOBAENA KOANERTOPA M UIETONKOrO yana.

LivxroBaykne cepacysuky cranun y samny ¢ k<315 MpM 8-
MHADT HAGOPOM KPYETHX LITAMOCRIHHEX KONEL WAH CErMeNTos H3
BETpOTexHitecKoll craan. Ceplledsdki cxpenngiur no  iapymuoi
BBEDXHOCTH YTONACHILME CKODAMM W padmentaor 8 CcTEHHHe (Kop-
Cr) B OCHOBHOM TANON Ke KOHCTPYKIHM, KEK ¥ B MalpHax nepe-
Moo Toka., Cepaeynngy morvT TaKEe HITOTORIRTLOA HI OTIITaM-
SHALNLIX aHcToR, ofpadyionmx Ue sHufl 60K CTEHIHY € CepRevHi-
Bl rAasHbUX W 200880YILX NOAKCOB: HAKOHEYHHRM NOMICCOBR MPH

BACCTORARIOT U CKPENANIOT 3AKALNKANY OTAENbLHO, & 38TEM HpH-
HylB20T K cepaeiHukas. Y mamun ¢ AZ=3556 Mm  MIKXTOBBHHLE
PACUHUKE BHNOAHRIDT BOChMHIPaHHOR dopmbl Oe3 olwMerH, © npH-
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BAPEHHEMH K HIM € ABYX CTOPOH ONOPHBIME YACTAMH H3 JHCTOBOrO
cranwioro fipokara (pne. 3-T). Ilpa taxoft opMe CepaCHHRKOB rias-
HEE H A00ap0OuHBe NOoCH paseniaren Gosee KOMN2KTHO, Oaaro-
Aaps veMy VMEenriualorcy raGapntn (1 BEHCOTE OCH BpalleHHA matn-
He. K crasiiHe npnBapedsl CerMeHTH C HApeIaHHBMH . OTBepCTHHMI
AR Kpendennd nolunneaxosny wuros Gonrtamp. [las nogbesta w
TPAHCHOPTHPOBKY MOWNA 8 CTAHNNHE NPEAYCMOTPEHHE TPaHCNOPTHRLE
YILKH.

§ 3-11. NopwuunuyKoBse WHTH H NOLIHITHHKR

ToAWKNHAKOBLHIE WHTH H3roTOBNAKT AHG0 SYryHHEMH JHTHN,
JHWGO cBApHEME B3 CTANLHOrO NpoKaTa. Mlas mafinX MalUHeE npave-
HRIOT UITH, H3IOTOBAAEMBIE JUTEEM NOA AABNEHHEM 13 2 10MIHHe-
Bax cnaasos. [19a ofecnetieHHr mpsEMmancHofi pedopmaunn npH 3a-
KpenacsEdn wliToB B npHcnocobaesnsX mMeranaoolpabaTuiBaloniix
CTAIKOB, @ TAKAE YMeHbLIEHHA NepekoCa NOIUOIMHWROB npi CGopre
MALIAH FRCHATERBIEC PaIMEpE NPOeKTHPYEMLiXx LTOR uUenecoobpas-
HO COKpaulaTte, crpemick NpHbARanTs HX dopMy K OHCKY.

B sanunuesnsx MaldHax ¢ pcnoanesdem no sawmwte [P23 noa-
WHTHAKOBLIE UINTH NPH PAOHAABHOR CHCTeMEe BCHTHARAUMB OauEako-
Bele ¢ obHeNx CTOPOH MEWHHE;, NpH SKCHANLHON CHCTEME BeHTHIRIDIH
IWHTH o6BYHO e YHRGIHLUNPYIOT H3-33 HaNHYNA ¢ onHofl eTOpoNH Ma-
WHitH BHYTPeNHEro BewTuastopa (pue. 3-B). [py paananbHoR BeHTH-
AAUHH B TOPLUOBOR YacTW MOAWIMIHHKOBHX WNWTOR PACNORAralT OT-
BEPCTHR 034 BXoAd OXJANAEW0OWOIErD BO3AYXa, NpH aHCHANEHOHR — OT-
BEPCTHS AJIA BXOAA H BHXGJa BOINYXA YCTPaHBAWT B HidKHeR yacrH
mMHToR. BeHTIIAUNOHIINE OTBEPCTHA IAKPHBANT MATIOIN,

[lpu paauanssofl BeRTHARUMA AR NOoBLmenns ce  sddextipro-
CTH HE@ BHYTpeHHeH YacTH NOJWHIHHKOBHX HIHTOS KPENAT HEnpanis-
OLME BO3OYX LUNTKH, BUTNOAHAEMHE H3 JHCTOBOE CTaNM B BMAC RO-
porck. llevxn pacnoharawT Ha paccrosHMd 5—7 MM o7 Topuos Jo-
NAaTOK pOTOpa B SKCHAJLHOM HanpasielH. :

Monwsnankopbie WHTH AKPHTHX MALHIE ¢ HENONHEHNEM No 1a-
wrTe P44 n co chocobamp oxaaxnenna 1C014]1 g 1C004] — pavane.
[pe sbinoaxesig TAKHX HTOB HI AJIOMMHUEEMY CTLI3BOB y HBx
npefyCMATPHEAIOT OpelpeHHBC TOPUH, YECNHYHBAIOUWIHE NOBEpPXHOCTD
oxaampenus MamuHe. Hlutel wMeOT UnANHAPHNECKYIO KpYroByio 3a-
TOURY (3AMOK) 07 NOCAAKH HA 3aT0NKY CTAHAHN NpH chopke Mawm-
HH. Jlns Epen/ieliNg K cTaHHHe B WHTaX HMEIOTCR YIUKH € OTREDCTHA-
MH s GoaTos.

B uevtpaasHol 4aCTH WHTOB NPCAYCMAaTPRBacTCA BTyAKa  ©o
CKBOZHON NPOTOYKOA ANA NOCAAKH NOAWKAHHEOB HaYeHHA, KoTOpHe
NEAKTHYECKH NONHOCTH BHITECHHAH B MalUiHax  MOIWHOCTEID A0
1000 xBr noawnnsmKy cRoanmeddsn. OCHOBHBIMH  NPEHMYLLecTo I MH
NOAWKTHHKOB KayeHHA ABARKIOTCR ynpouwerde olcayKHBaHHH B SKe-
NAyaTauui, KOMNAKTHOCTL H yMeHbileHHBEe pasMeps NOAWHTHHKOBO-
FO0 yajia, Manwe noTepH Ha TpPeHHe, nesHagHrensuufl winoc, obecne-
YHBACIIHA NOCTORKCTBO ROSAYILHOTO 33304,
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Puc. 3-8 OO6mull ana CHHXpoNMOrD FescpaTopa © swcoTOR OCH BpRIbE-
mun h=250 mm; crenesy dawury IP23: crocol oxaswoaesws  [CO):
30 xBr, 230 B, 1500 of/sun:

6 — npogonsnsll paspes; O — nonepeymnfl paaper. [ —pan J — KDMIIKS POXILNN-

NANONRR MApymAaN, J— wnr HoAwannamosul nepeanaf; o — boTHRATOOD, § —

ppmye crarppa; & — A0 pErYARpORIEMN HAMDFRENHA, 7 — exirMENE CYRTORA;

§ - olwoTen craTopa; §— INT poamEnvaEonsl srnuel, N — odworxs :

Revie nosiocod: N —uonnaex; J1— EpMUKA NodlinmhKEOonEN ENYTDENERE D —
yIER EONTANTHMMWY Noneq; /4 — mamoom; 8 - pus-Soay
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Hapyskasie xoasua NOAWATHIKOR KPEnaT N0 TOPUAM NOLWINIHE-
KONRMH KpuliKaMH, PUECHPYIOUIHME pacnonomenne NOALHANHBKOS ©
AKCNAILHOM Hanpassenhd. BayTpenHee KONeuo ROAWHNHHKAE Haca-
MHRAETCA HA BAA C© NNOTHON NOCAAKOH, 8 HapYy*HOe BXOONT BO BIy.-
Ky NOIUMOHAKOROrO WIUTAE NOABRANG, TEK 9T0 Npw pasbopke Mallm-
Hid nOIWUMNHNKIE OCTAIOTCH N Baay. JITHM camuim oDnergacycs Kak
cGopka, TaK H pasopHa MALWHHL,

B sadsys satwndax ¢ A== 160200 mm oba nofWHpHHKA 13pHKO-
Bhie passanbEne ogsoprRuEme oo NOCT B33E; ITOM € OIHOR
CTOPUIE Maliie MEWAY AOALINNIHKOROR KpHWKOR # HOAUIMAREKOY
OCTARAAKDT 3a30p, KOTopuf oGCCNeYHBEaLY BOIMOMHOCTE BKCHAALHOTO
nepeMelileiin Ba1d, KOMOERCHPYHMUEro HCTOYHOCTH OCUBHX pPaAsMe
pon npd cHopKe moutine, JIng KOMOCHCALUNH YXAIAHHBIX OTKAOHC-
HIElE  MOTYT Tarme NMpRMEHATHCA ¢ o0eHX CTOpoM MEIHNE NPYXKHHE-
e cTaasiue rohpuposankpe WakGo

B GoABnx MEWHHAX CO CTOPOHB BHCTYNaOLWerd KoHiWA Band
PACIOAC KT POIHKOBLIL NOZWHAHKK paiHalbHER € ROPOTHHMH UM
JHEAPHYCCKEME  POJBKAME 00 8328, ppu 3ITOM OTmAJACT
HanobHDCTh B 3ai0pe WIH B NPVMHENUEHX Wahtax, TaK KaK POHKO-
BEfl noswnoHng obeCneyBAET BOIMOMHOCTD AHCITAABHOTD TepeMellle-
HHA Bana {pnc. 3-9)

Paguansiibe poflUdnHiky MOryT BOCHPHHIMATE KaK paaWaNsHY,
TaK¥e 1l ocesvio Narpy3Ky, He npesuinaioutyc 70% Hedcnons3oBas-
Holt panuaneuof Harpyakd, [Ipy cobampenni 3TOro YCIOBKS MaWHik
C WapuKonoAWMOHNKAMHE MOryT pa0oTaTh KaK C TOPH3OHTEALHEM,
TaK I BEPTHRKANLHEM PACTONOMEHHEM BAJE,

B mammuax, npeanasHaucHNBIX MR TAKCANX PEXKHMOB paboTw,
HANPUMED B HCNOMBAYOMEX BO BCNOMOraTenbHEX yCTpoRcTBaX MeTal-
AYPrHvecHol npoMuULISHOCTH ABNTATEARX MNOCTORHACIO TOKa C
i =355 MM, NnpRMENRIOT CABOEHHBIE PAAHAALHO-YNOPHEE WapHKOBHE

nomunnaEks o FTOCT 832, xoTophie BOCIPABERMAIOT Ha CCOR HArpYyIky
OT CH/bLl TRXECTH HXOPH H OCEBYHO COCTABNNIOIIYH) HArpY3EH OT Oepe-
NAYH MOMEHT3E.

Mad NOUUNHIEKGE KASCHIE HCNOAEIVIOT KOHCRCTEHTHYI0 Ma3eol-
PASHYID CMAIKY, KOTOpoil 38n02HRI0T OKONo */y CMaz0qHOR Kameps,
SAMIHENNE CMASKON peero ofbeMd KaMeps ECEET K NOBLILIEHHIO HA-
rpesa nounnENKep. 08 KOHCHCTENTHOR CMB3IKH ACCTATONHB  He-
CNOMEHE YNJAOTHCHHS B BHAE NPAMOYIONLHEY HONBUCBHX KaHJBOK,
NpCTAYIBAGMEX B MOJIUNNHHKOBHX KPHUIKax; kanaskin npH cbopke
MALNEL TAKKEe 3ANONUAKT KOHCHCTEHTHOH CMa3KOH.

B nopumnsykosesx wHTax Mower OWTh npenycMorpeso yerpoficr-
BO /s MONOQULCHEA o HacTHIHOR 33MCHBEl KOHCHCTCHTHOR CMasjkM.
[lpr s10M cpeman cMISKE ROASETCH CNCUNENLHBIM TPHCAOCOGIEHHEM
nog papjesses B NPOCTPAscTBO 33 BHYTpeHHcA  nODMIHNHHKOBOR
KPLIUKON, BWTeCHRA OTpafoTanHyld cMa3Ky 4Yepes HapyXuyi KpHIl-
Ky =m0 MniHKOBOI0 yana.

CMedz B noponnedlie cMaskd He TpebywITs, KOrga B MAIHHAX
NPHMEHsioT WapUKOBKE paaMaibibie OAHOPRNHKE NOAWMNIHHKK 32-
KpHTONG TUna ¢ ABYCTOPOHHHM YI/IOTHEHHEM, He BHXOAALLHM 33 ra-

04

PHTH NOMUIMHEIKOB, 1 ¢ 3@N0MeHHOR HA BECh CPOK CAyXOH KOM-

MCTeHTHOE cmadxe uo TFOCT BEB2. Ilps ycrasosxe Tawdx Oof-
AHKOR OTBEpCTiE NOA HX NOCAAKY BO  BTYNKe NOSWHNIHHKOBOMO
'8 AS/AK0T HE CKBO3IHHEM, 4 [JYX#M, T. € COBMCHI2KT NOMLIHIHH-
OBYIC KpHIEY cO WHTOM,
Y MAWHE, KpenfieHre ROTOPHX ocymecTsaxerca ¢ranuem (c na-
aMe 11 Ges aan), NOAMIHMTHHEOBLIA UIHT OTNHBAEETCA COBMECTHO C€
mapueM. Pasmeps daanues ponmsaw  cootpercreosate [OCT
[B709 » 20839.

§ 3-12. Pacuer nopmununKos

- Pacyer nojmsnuukos Kauenws. [IpH pacgere nojuimMniHKos xave-
B OnpelesRioT ‘KX THRNOpasMephl, KOTOpHe ObecneulsarT Heobxo-
HMbE cpok caymGol mpit 3afaHALIX Harpyake H HacToTe BRalleHis,
fenonnsie ofnsHauenms H pasMmeph NOAWNHOHIKOR, a4 TakKXe apyrhe
EpameTpsl X npeBeneis B npiaomeHnd 3G

“HauGoowinan pannaashan Harpyska (H) sa nozwnnunk A

. Ra=(G"s+4To) b/I4Fuc/l: (3-26)
@ noatumniug B
Ra= (G’s-+Toda/i4 Falldc) /L

Huamuueckas npuscienyas  uarpysxa (H)
MITHHKE ORHIPRLHONO PALIAIBHONO

. Q=keR npu AfR<e (3-28)
Q=rhs(0,56R--YA) npi AIR>e¢; (3-29)

DANKOIORIUHNHAKE DAZNATLHONG € KOPOTKEMH  UMAHBAPHUECKHMM
DalkaMi — no (3-25);
WAPHKOMOAWHAKIKE PaAHANBHO-YOODHOTO CABORHHOMO

Q=Fke(R-+0,924) npn A/R <068, (3-30)
Q=ke(0,67R+1414) npn AIR>068 (3-31)

flech ke — wOSOOHUHENRT, YUHTHRANA Xapakiep HArpyskH Ma.
IHHM;, MNPH pexclme paloTe C© YMCPCHHBIMH TOAUKAMH H KpPaTKO-
peMentHoff  neperpyakoft o 1507 or HOMHRANBHOR Rarpyske —
g=1.5, A — axcwanshans narpy3xa, H; Y — wosddinusent nplse-
BN 2KcHa TBROT HATPYIKN K paaHansHoll.

3uaveAns e Y OAHOPRAHLX PAsAANLHLY NOZWHNHIKOR B S3BH-
IMocTH ot A/C; [rae C,—cratuveckas rpyacnoazemiocts (H),
PeAnapuTe sHO NPHHATOrO TIMa NoAWHMHIKE (M3 npiviowenns 36) ]
IPEENRKOT N0 CACAYIOLIMM JaHHEM:

(3:27)

Ins lapHKonon-

. - e v 0,014 0,608 0,056 0,08 0,11 0,17 0,28 0,42 0.58
BN = . o, L0,19 0,22 0,26 0,28 0,30 0,34 0.38 0.8 0.4
B . . i.... 230 L9 LTI 055 145 1,31 1.15 104 1.00

 Hnas mpomesyroynuix anavesyii A/Cy npHMERNOT NHHElHYIO HH-
aumo. [lpn A/C,<019 npusencunas mnarpyska Q=K. [Ipn
SHE axcHakilol Harpyskit I FrOpHIOHTATBHOM PACNDA0KEHNH
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Bana OCeBOE MATHHTHOE NPUTAMECHHEC B pacyere HE YHSHTHBIEICH, &
ApH BEPINKAALHON FACHOVIOMCH W BaAd

A=115G"+F+01R. (3-32)
Heofxoanman miianduecsas  rpysonosresyocrs  (H) uwaprko-

NOLINHINHNES
e vdy
C==(Q,25.6)y Ln;

C=(Q/18,5) (Ln)", (3-34)
rae L — pacuetHuil cpok caymbBel nojwunkeka, 4 (0664H0 UPRHH-
mawot 12000 4): n— panbonbiwan paGoua® 4acToTa BPAIUIEHHA Ma-
wiks, of/Mus.

Ha npunowenun 30 sulOApPaT NOAWNNHHK COOTBETCTRYIOINCH Ce-
PRV, ¥ KOTOPOTO EBHYTpPEHHIN LHaMeTp pasel anaMeTpy LWCHKH BaAd,
a NHHEAMHMeCKaR TpPysOnoOABEMHOCTD — HE MCHee SHAYCHHA, BHYHC-
nendoro no (3-33) nom (3-34).

MpuMep pacuera nOAWANHUKOB KauyeHHs. TToAlUMDHHKH PacCYHTH-
BAIOT MO [ANHBIM, yKasauHkiM o npumepe pacvera sasa (cm. § 3-3).
[Mpy s3ToM NpHARMEEM HHE{J}*EIL}" € YMCpEeHHEMH ToaukaMH (Re—=10).
NOAUINEAK c0 cropodsl A — wapukossfl; co cropors B — ponmne-
puifi; aKCRANbLUAYN HArpy3Ka OTCVICTBYET, PACNETHHA cpok caymbb
nopwsEnuskor 12 000 v: Hanbosswan yacrota speuenns 1500 o6/ Mpk

r.

(3-33)
POAHKONOMLLHNHH KA

Tinpawrer) Hermiw PacseT TaATaMeTIon
[ _'an R 120 S
as
=20 _— —_— |hTh
Ry. H | (3-20) (1752 4 1692) —— + 2068 —— = 197
Q. H (3-28) 1,5-1975 = 2962
2962 3 —
C.H (3-33) mv’m (00 - 1500 = 30 200
I 1 M
120
Rs. H | (3:27) um+|ﬁgnﬂ._:. mum; — 4220
Q. H (3-28) | 1,5-4220= 6330
C. 11 (3-34y | —'IT: (12 000 1500)** = 51 620

Ha npuscoenn 36 anm cvopons A meGnpeen wapiwonosisime M 215 aero 0
cepitit £o anscenited €= 51 000 (c saracomM ntleNNocTs), L i B — pommk
nenumirek N 2215 sprxoll yaxodl cepun co sunvennenr C o= TG H00 (o ssnpcom mapen -
NOCTH).

§ 3-13. CepneuHHr H o6MOTKR craropa

Cepneunk cratopa. Cepnesnng ctaropa Mawun ¢ A<"260 mm na-
OGHpaioT Ha UEHTPHPYWILYI ONpaBKy BHe CTaHHHE H3 OTIITAMNOBAH-
HWX JHCTOB CcTanH, CHIpecconhBalioT, NoToM 6e3 CHRTHA JA8BNEHNA Npo-
BEPAIOT OAHHE B KaBAaDKaX, PACMOJOMCEHHEX HE HapyXHOR NOBEPXHO-

6

N cepneunika. ns  cepasuuMiKa CTATOpa NPUMEHANWT Kpeniesne
ganbHEMIL CKOGAMB, PacNOJOMEHERIMI B KaHapKax no HapyHHoN no-
sepxuoCcTH cepacunika. TIpH TaKix cnocofax cOOpKE BullC)HUDANTCR
ReobxoinMbie BHYyTpeRHNN avamerp ¥ dopma cepaednmsa Oea pacra-
HBEHHA, CHIDKAWTCH [OTEPH B CTEAH, YMCHBWAETCH TPYADEMROCTE
IRNSABIEAHHA OOMOTKI, BHNOJAHEHHA COCAHMHEHTH H NpONETKH.

. flpn wopoGuatoll cTaHHHe CEpACHRIKN CTETOPOR APHIaTes el T2KAE
ArOTOBASIOT BHC CTAMMEK © OOMOTKOR ¥ yKA&AWBAWT NpH cOopke
[BitraTencit B COOTHETCTEYKILUIHE 3BTOMKH M3 BHYTPeHHHX pebGpax no-
yveranunel. K cobpaHnoMy cepmeuMBKY mnpHBapEBaioT  no Goka
ETANbHLIE NAACTHHH, KOTOPLIME CEpACHHHK ONHPAETCH Ma Kpaw cra-
MHE B KEpenHTCA K Hell HoaTaMmu.

Y mawsn ¢ A>250 mn cepaeunnk colupator nabopom Jucroe ke
QCPEACTBEHNO B CTaHUHY, NoCie ONpecCOBEN CepOeNHHK 3IAKPENARIOT
| cTaHHHE KOJBUEBRME WA nonepeynbind  wnoHkeMu: [lpio Taxom
cGopKH cepledHHKZ BOJAHKa2ET REOGXOIHMOCTL pacTONKH £ro
0 BHYTPEHHEMY NNaMETPY.

Cepaeunyki CTatopoB ApnrarTeneh ¢ A=<250 MM npotaupBawt no
SPYHHOMY [AHAMECTPY ANR YAYHIIEHHS TENJ0BOT0 KOHTAKTA €O CTa-
gon. OOmoTaunuil ¥ NponHTanuM  CepaeyulER BRpeccosbIRAINT
FAMNHY, ecAM CTAHNHA He obpasyercd  nytem OBAHBKIT Cepaewmnkas
BAIOMEHHCBLIME ChJaBaMH.

¥ cepaeuunros aawsof Oonee 300—350 My pasnanbikic Bemtit-
HUHOHHBe KaHag bl oOpasyiorT ¢ NMOMOLILIO ABYTAHPOHLX PACNOPOK,
JACTIONOMEHBBIX PASHAABHO Ha Kawaoom 3y0ue, c obecneucHHeM #X
ALEXHOND 3AKPENJCHIA NPHEAPKOH K JHCTaM cratopa.

OGmotka cravopa. Ondocnofivas ofMoTEa cTaTopa pachpocTja-
EHa TOALKO Y ACHHXPOHHEIX AsHratenefl otHocHTentHo Heboanmol
pripocTH ¢ A=<160 mM, asyxcioiHas ofmMoTrka craTopa — B Dodab-
IX BCHHNPOHHWIX NBHTATENAX, 3@ TAKME B CHAXPOHHBIX MELLNHEX.
as HEzKoBOALTHEX Mawmmn (=660 B) c A=280 mm ofrumo npn-
BHAI0T TPANPUSHARILHEE NONYIAKPHTHE Mask co Besnpon oGuor-
OH, B HHIKOBOABTHLIX MBWHHAX ¢ 60abwuMM 3davesdamMn i — nps-
YTIOAbHEE TOAYOTKPLITHE, B BHCOKOBOJALTHLIX — NPAMOYro/LHLIE
KPHTHIC NA3k C MECTKHMH POPMOBAHKLIMH KETYLWKAMH.

. Y acHuxpoHHuX ReHravenefl ¢ hA=50-+160 MM, BULINYyCKaCMEX B
MILIIHX KOJHYECTBARX, O0AR BCHNHOA OOMOTEH CTATOpA WCNOIALIYKST
BTOMaTHYeCKHEe CTEHKH, pabora Kotopbix Gonee adidexrtunHa npH
BINC/HEHHE ABWraTeaelt ¢ oaHocAONHON KORUEHTPHYECKOR 06MOTEOR.
iPH STOM KaTYWeuHKe Ipynns HaMaTbhlBaior OOBINHO paspencHo, a
TeM cTaTopnOOMOTOUHLI CTRHOK BBINOJHAET ONEPalHic BTRrHBaHNAA
iTYLLUEK B na3k cTaropa, JarndHHeaeT oOMOTKY B nazax H Qopmy-
' noGoBHIE S3cTH OOMOTKH. - KoHUEHTPHYCCKHE - KaTYUIKH R3aroTonam-
f H3 KPYTrawlX ApoBOfOR COOTDETCTRYIOILEro KIacCa WarpepocToHKo-
B H30NSUHH, NpHYeM IWUHPHHA WIHLE NOAY3aKPHETOND Nasa A0gxna
QECTCYHBATE JIOCTATONBHYI0 TEXHOMOTHYHOCTE YHIAAKH OOMOTKH.

[laaoene wopoloykH, Hape3aHyele K3 OAROCIOAHOrO pPYIOHROTD
arepuana, Ttakwe QOpMYOT Il YKIaNHBaKT B 043kl CTaHKaMI-
BroMaramu. Buser wKopofouek ¢ Kawpofih cropoHel  cepleusNka
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cocrapnger 4—7 MM, npHueM LAR MOBHIIUERNA MEXAHULECRON TpOM-
HOCTH TOPUOB masoBelX kKopoGouex HX Kpas sarnbar xa I8U%

KanHeps BRNOMHAIOT 3 JHCToBOTO ISOARLHONHONG Martepnaaa,
npHaasas uM n3re6 no dopme sepxmen wactu naza. M3 storo e
MaTcpHasa H3rOTOBJRKOT MNpOKA3AKH, yEnaaueaesde - B joboseie
yacTH OOMOTKH Memay rosoBkaMmir katymex. [Malike coegdHeHnd Ha-
TYymegHEx rpynn, obpazyiowmx (aant 0ONOTKIN, SAKI0NANT B H30-
AsUHOHHEE TpyOwH. JloGosne wacti obmoTen c© obenx cropoH AGH-
ratensi GaRaaMHpyOT HE clenWaibHWX CTaHEaX cTekacuHypom. O6-
MOTAHHHE CTATOPL! 11PONWTH BAICT.

Heyxcacfnyo echmiyio oGMOTKY CTATOpa M3 KPYraux NPOsOSOR
y MawnA ¢ A=180 MM HIrOTORAKIOT BPYNHVIO HAH C MeXauwanpo-
saHuofl yknaaxoh karywex. Tpenusnyaneian EoHCTPYKUNA HIOANLHR
nOMOTKH STHX M3lMH TAKaR Me, KEK Y acHHXPOHHWX [ABMIETL SR C
h=50--160 MM, 32 HCKJIOUEHHEM TOr0, V10 MEXAY BCPXHIMA U MIDK-
HIMH cnofiMH COMOTKH pasMeuiarT Kopobyainie HIOARUNOHHLIE TIPOK-
AaakK. Buletel kopobGoueX C© Kampol CTopoHn CepleyHHKa COCTAB-
nawr 7—I10 My, KoHCTpYKUHR H3oARUNH odHO- H ABYXCIOfHOR BoHn-
HOH OOMOTKII CTaTopa MPHBEIEHa B nNpHaCHeHun 27,

Heyxcnofinyw obMorky craropa mawnn ¢ h>250-=280 mwm naro-
TOBAAKT H3 QOPMOBAHHLIN NOTYKATYUIEK, YKASAWBECMHX B NpPAMO-
{rn.mzuue noayoTkpuiTeie nasnl. [Nposon o6MOTEH — HpREMOY Ok
lpepsaphreasto HamoTanHofi Ha wabaone 3aroToBKe-4ACHCUKE®,
COCTORLUEHR HA ABYX NOAyKaTyweK, ckpenaenvofl 06BONSKHBRIGULIM
KOMNEayHaoM, npuassoT  Aeobxoanmyw QopMy Ha pacTArdeEawuem
YCTPORCTBE, 34TéM NONYKATYWKH ONpeccOBHBAOT B NA0BHIX YacTHx
H LOMOAHHTENLHO CKpenasKT jakpposasnofl desnnouonofl Gymarch.
Jlofiopre yacry noAYKaTYIleR CKpenafioT 8 ABYX-Tpex Mectax OGan-
HajyaMH B3 CTEHNO/IeATH, a Yy kpailsux nosykatyulek (a3 oGMOTHH
ApboBEle YacTH AONOSHBTENBHO H3OARPYIOT crekaoientofh. Tloayka-
TYWKH YEAGAWBAKT NO0UEPEAHo Yepe3 WAHL B NOAYOTKpLITHE Hadkl,

Jnn obecnegedss MexanHuyeckold npovyHocTH OOBMOTKH fApH BO3-
BeficTBHE Ha Hee IHAYNTENBHEX YCHAMA, BOTHHEAKUIMX OpH NpPAMOM
BENMOUCHHE ABHrATENs 8 cefh, @ Yy TeHEPATOPOB NpH K. 3, jofoBuc
YEcTH OOMOTKH Kpenar cTeknawnypond K Gangaxmbuim Koapuam: Mes-
AY noboBLIMH uacTAMH KaryweK pacliofiarawT pactiiopkil H3 CTexio-
TEKCTOIHTa ¢ NOCHely M NepepRiblBaHHEM CTEKJOWHYPOM B WWIAX-
MaATHOM nopsiake. Topubt nasopux KopoGoueK BHCTYNAKT 3 cepaeu-
HiKa cTatopa Ha [5—20 mm, KoOMCTPYKIHR HIONMUNN MEIHH C
NOAYOTRPLITRIMHE nasaMi cTaropa NpHBENeHRa B npHaomennn 28.

Y tHaxoxoansx astratesed ¢ A=280 u 315 mm npn 2p=10 & 12
ofBYHO NPHMERRIOT AAA NOBHINICHAR SHEPreTHYCCKHX noKasaTedel
TpanelenianLHEe NOJy3akpbiThe Na3d ¢ AByxcaofiiol BeHNHOR of-
MOTKOH, XOTH OpH 3T0M HAACHHOCTS OOMOTKH HeCHOABKO CHEMXaeTcd
B CPEBHENHH € oOMOTHON H3 MeCTKHX (ODMOBZHNLIX KATYWIEK B no-
AYOTHPLITEIX nasax. KoHeTpyRu#s H3oRu#l o6MOTKH CTATOPE TAKHX
ABHraTesell NpHsencHa B NpHIOKEHHH 29.

Haa nponuTKR 06MOTOK CTATOPA PEKOMEHAYITCH crAenylliHe na-
KH H cnocoful NPOMATKH:
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ﬂamﬂmm....nh.. B F. H
mmmfm, “-:!I": - npﬂ- KIl-34, KI-103, BC  KO-964H (c pacrecpe-

TEACM, IOA BAKYWIDM

(3 pacTsopiTenci
{ 55 ' W JlE anEmneu)

cTpyiu=h wtTon)

[Mpn wenoabloBaENE ITHX APONKTONHKX JIAKOB OTNSLACT Heohxo-
NMOCTL B NpHMEHEHAH MOKPOBHBIX 3IMBAECH Ha noboesix uwacTax oF-
OTON.

" OGMortry cratopa gedratededt o h=>400 MM Ha Hanpsmenue
0 B gunonmsior AsyXCiofiHON 13 MKECTHMX (OpMOBAHHHIX KaTy-
ek, [1poeon OOMOTKH NPsMOYFOABHER; HAMOTEHHME H3 31070 Mpo-
ga <NDAOCHKH® PACTATHEAIOT W ONPECCOBRIBAIOT, 33TEM KATYLIKH
SONHPYIOT H YKJIAAHBAIOT B MPAMOYrOAbHBE OTKPLTHE Oa3bl Kpen-
eitie no0oBLX 4acTeft TaKoe e, KaK y HHAKOBOMBTHLIX ABHI&Tened
L secTRHME KaTywkaMi, JOR nNOBBUMUEHHE HaOLCHHOCTH §I Y.ayWiue:
{7 TenONPOBOAHOCTH MaoAsLUMN O6MOTEH CTETOP2 B BHICULOBOJLT-
X MalUFHAX LeneccofpasHo  npHMeHeRHe  U3onAuME «MONoadTs
e § 3-6). I{nmarnpﬁnmm I30ARLUMH O6MOTKH CcTatopa fsurarened
fa nanpmmenne G0 npeeencHa B npuaoxenuy 30,

§ 3-14. IrasHue W fofiagouHbe Nonwca

Cepresiiiiky raasikix 0 no6aBotiHbIX nojdwcos cobHpawT Ha He-
HpOBAHHEX WTEMNOBAHHEIX JINCTOB  3ACKTpOTEXHItieckoll crain
onmusofi 05 wan 1.0 mm.  Kpafinwe AHcTBl  noJ0CO8 BLINOJANAT
FOMILEHIEIME NYTeM TONEUHOW cRapKH HECKDJBKHEX JHCTOR OObIMHOR
TonmmMEbL; STO HeoOXonWMo OAR yMENbIUEHKH pPaCHYLWEHRA NOMK0COB.
Ipi WTEMNOBKE B JHCTEX NONIGCOB NPEAycMaTpHBART OTBEPCTHA
gn saknenok. Cobpauubft H3 OTAEABHLIX JAHCTOR MOAKC NpecCyRT
{ CRPENNAXT CTAJbHHMHA sakaenkaMmi (ue Mesec wetwpex). O6uan
0Iask NONEPeNROFO CeNeHHA 3akAenok coctasawner 2—3% naoua-
[ ANCTA NOMOCE.

Tlomoca K MOHONHTHOR cranuHe KpenaAt OGOATEMH, BEHHYHBACMLI-
i 8 mawmHax ¢ A="315 MM B OTBEpPCTHR, HApesaHHhie HENOCPEACT-
BEHHO B copaewinkax nogwocos, @ npR A>315 MM — B CTasBHBIX
STepM AN, BCTAMISCMBIX B BHUTAMNOBaHABIE ANR HUX OTBEPCTHA B

L

oniocax. B mawnnax ¢ xkoMnencauHoHNoR 0OMOTROR B HaKOHEHHIIKaX
NABHWYX NOJOCOB MPEAYCMATPHBAIT 11236l NN €€ PA3MELEHHN.
Haxoneunuky 1008B09HEX NOMOCOB Mawkn ¢ A=C315 mm wHpe
enneuniikos; ofpasyeMule npH 5ToM O0OKOBHE BRICTYNR CAYMAET B
@yecTse OnOpHl AN Katywex noawcos. B mawwsax c A>315 MM
oBxoaMMOCTL B TAKHX BLCYYNAX OTNajaer, TAE KaK KaTykd
DENAT K CepAeyNHKAM NOJCOB XOMYTAMM, CepAeUHHKH l06apouHEX
OAKCOD STHX MaLWHE BENOAHAIT K3 AHcToR T-o6pasHof opmel Ans
IMEHE(IEH IR HarHHTHOR HHAYKUAK B HarGosee Hacuuue#Hofl 4aCTH
PAIOCOR W AN NOBLINEHHA MEXZHHYECKON MpPOYHOCTH X KpEnJIeHHA.
Mesaty nonoraMH  H CTAHHROR  pacnoaarzior MPOKAANKH H3
feToBOR CTATH, NIMEHEHHEM KOAHYECTBA KOTOPWX PEryaHpyoT Be-

MHHY S031)IUkoio 3a30pa MeMOy AKopem H nonocamn. B poGa-
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pOMAEIX nomocax mMawse ¢ A>315 mm peryanposaliie MoXeT oly-
MIPCTEMIRTBCH TaKMe NpOKJTankaMii N3 HEeMarHHTHHIX METepHaNoE.
B Mamupax ¢ h=2315 uM n WHXTOBAHHOH CTEAMMMOA NOMKOCH MOCYT
pxOZNTE B EAHHWA OG/0K ¢ CepacUHHKOM crasuubl, JHDD NpRENHYE-
BRTHCH K cepresnuny. PaccuMTHBEIOT KpenseHis rA3pHBX M Aobasos-
HHX NOJOCOB. a

& 3-15. O6moTkn raaskux H nobasoyHEX NONKOCOE,
Komnencayuonnan obmoTka

B samunax ¢ A==200 mm uenecoofipasHo WSQIMpPORATL CepIey
HIKI DOACOB NONHMEDHUMI DReHkaMmi, obpasyeMbMH METOAOM HA
nuwtedns. Hanwaesde npoll3sodnTeA B KaMepe, B KOTOPOR NoCTynaw
(AR 1oL ASBACHHEM CIPYR BO3lyxa nopowxooGpasnan TepMOpesk-
THEHAR M08 . (HEnpHMep,  SNOKCHAMANR) OCEMIECTCH  HE
NpeIsapHTenLHo Hit'EE'[ﬂﬂ NOBEPXAOCTH CEPOEYHHXA nonca, & 33
Tem aatnepnenaer. [Tpouece npoTekaer ¢ OOpa30BEHHCM NAEHKH
roaiiol okono | mu. [Thenka oGhagaer BHICOKHAMHE 3JEKTPOH3I0NN-
HNOHHEIMK CRORCTEAMI B Mexagnyeckon npouHocTsro. Jlar jonosasu
TeARNOND NOBHINCHIA HALEKHOCTR TaKoR HAoNHUHKR Denecoolpaaso
epel HanudeHieM 3aKpPyLaaTh  KPOMKH  HEHIOAUMPOBAHHOIO Cep
HeYHHKA. .

Ila Kamaom nojioce — raanpoM Ml AobanoyHoM — pacnoaaraK’
OBy KATYWKY, Ha rAEBHOM NONKCE MOMET TaKe DONOIHRTEABID
pagsellaTecd KaTYIIKS nochegoBareanHol crabuanaupylomes obmor
kil asliraresan WK HoMmnaysmsofi  oOMorkn remepavopa. Maoasuus
KaTyWeK no/ocoB COCTONT U3 TOMKOCTEHMOrO Kapxaca, MIroToRAHC-
MOTO N3 NAKOTHEHECAWADMNAACTa H CTeRARHHOH nesti. KoHorpyluus
HACIRUHKE 0OMOTEN NpHBRHEHAa B npinoMenny 31.

B Goauuinx Mawmiax ¢ A=225--315 MM KaTyiikH napasientHod
OGMOTHI FEaBHLEIX NOMKOCOB HITOTORNAIOT & BHAE onnoll waffer wan
A yeeanvenni NOBEepXHOCTH OXTAMACHHA W3 AsyX wWahkb na noak-
Ce. MeARAY KOTOPWMH JuIA ofpa3oBaHns AHCTaHUHH pacnoAarawT Me-
ramecky crofiy. H2 nomoce MOMReT TakKie pacnonaratbes oph
HUOOROANMOCT JONOAHKTOIBHER  NocaeaoBaTensHan  obMoTEa BO3-
Gyaaiendn, Maoanups KaTyulck napaaneisiofl ® nocheaosareftHoll
oOMOTOK COCTONT U3 HIOARUHORHONO KapKaca ToAlldmofl 2 MM 0 CTeR-
JojenTs. Katywxn fo0esoqibX NOAKCEN B TAKAX MEWHREX BEND.
HAKOT W3 Hewsomipopaanof wminoh Menut, rayrol Ha peGpo. Mare
puaaoxM 118 HSOARIUICHHLIX NPOKAaA0K MeMay BHTKaAMII KaTywen
cavAHT aclectosas OGymara, nponHTaHHas H30ARUHOHNBIM JAKoM
(npn Enaccax HarpesocToftkocTn wsoaruue B v F) nwan desnaonc
pag Gymara (npn enacce H).

KoRcTpvKIDIA W3ondsuUil Eatyilek napaajessHoll (I0H He3asMC
MO} ofiMorkn ragnnex nNoAOcoB, COCTORINHMX H3 apyx waib, # no
cacannarcnsuoll crabnansnpyollell obBMOTEH ganrarteiedl #aH KoM-
paviinol ofMoTHN renepartcporR, a3 TaKme Katywek obmotkm moba-
BUMHEX Romocon  npupelera 8 npunosedns 320 Koscrpykuns
3chsmn fapanaensiodl (1an HesssucliMoR) obMOTEN ThaBHEX 10-

0

| COCTORLLE R
phC. 30, !
¥ sawud, paboraiollux 8 TRKeIRX yeronuax (h=355 mM), npu-
T obMOTRM fomocos noseiwenoff  #agemsocri. Haonaunon-
Jibie KEpRack OGMOTKH FI8BHLIX NOJIOCOB, @ TaKde Kpenemsue fe-

.11 IMEINT yBenHYernylo Tonmuny. Karywiky rhaspex nofiocon B
ITHX Malunax Takme obnagaloT pa3sHTOR NOBEPXHOCTRIO OXJamie-
HItR 32 cueT HMNOAMENHMR MX W3 oTAesbHEX (aByX Ram Tpex) waflo.
DOMoTHy 206aBOMHEYX NOVIKCOBE SHNDAHAKT H3 HEH3OAHPOBAHMON ME-
Bit, FHYTON Ha pelp0. a XATYIIKH KPENAT K NONKGCY METANANYECKHMMH
kovyTamy. Koncrpykuns H3ofauHy oOMOTOK NOBWWCHHOR HafeHHo-
TN OpHDeneHs B NpHaOKeHRH 33
- Mapki npomiTodHkx NaKOBs H CRocOGHl NPONHTEH 06GMOTOK noaK-
DB TarHe e, Kak yrasadnse B § 313 anm obMoroK  cTaTopos.
Upit npemesennn haonsund «Modoanrs (oM. § 3-6) nHacameHnue ua
EPACHEKR NOJICOE AS0JHPOBEANHBE KaTyWHH NOABEPraxwT Bahy VM-
Ol NpOMHTHE TEPMOPEAKTHBHEIM VOMNayHAOM TakuM ofipasom. wio
GpasyercH eauHuit MomoanTHER Gaok nomoc-KaTtywka., Ilpn raxof
DHCTPYKUHH NB30OALUER aHavHTRNBHO YAYHIIZETCR TenddOTAauvad Ka-
fllick, &8 nponHTKa OJ0KOB Nofc-KaTyliKa Co3faeT HacTofibkKo
poNHOe clilennerdne oGMOTER € CepicHHHKOM monmoca, WTo OTRagaeT
O0XOANMOCTE B NPUMEHEHHH KPENALENX METancH, 0 TOM 4SHCAE Me-
MAAHNECKHX B HIOAMUKOHHLIX paMoK.  TIpR npustelicHni H3onnilky
-mu.'lul;'r?ﬁ] Témnepatypa OOMOTHEM  3HAYNTEJEHD  NOHHMAETCH
M. % 10-1D).

. Komneucaunomnan obmorka. KoMnescaunownas obmoika pacno-

FeeTcH B Mailgx HakoHeunnkons rnassux nomocob. [lpa crepmuesod
BuoTeE Nasw NpAMOYroNERbE ponySaKpuTeie. CTepiKHN HIrOTOBAA-
' B3 HensoanposaHHol MeaH, H30AHPYIOT, 8 3aTeM BCTABARKT B Na-
e topua, CoelHHAIOT CTepHHEN MeIHHMH OVIaMH ¢ noMoldbio
HEH; 7% BHIEpHMFBaHER onpenefiednofl aucrawuuH (5—6 mmM)
POy AYTAMH  YCTEMas/HBAWT NPOKJAAKM H3 CTCKNOTEKCTOINTA,
Mpenanenuie Gagpamamn. Kodcrpykins usoisumn crepxHen Kom-
BCAlmONOR OBMOTKH npHBRAENA B TRHAOKCHEN 34,

[Tpy cexumonnoil oOMorTke nadn OPAMOYTOALHMHE OTKpHTLIC, COK-
I kpenaT KauHeswH. Cexumonnyvio  o6MOTKY BRINCANHIOT, KAK N
REpHEBYIO, N3 newsonnposaiiiux nposodor, Cekuumn narororasor
BMOTION Ha wWabionax © nocacAywlIMM H30AHpoBaHHeM. KOHCTpVE-
IR Y3oNRUHA ceRUMORNOR O0GMOTKH NpHBEneHa B npHAoKenin 35

N3 oAHON  KaTymky HE 0oJICe, NOKA3ZHA #Ha

3-16. Bumonnoe ycrpoficTeo

BLBOIHOE YCTPOHCTEO MaMHHE  COCTOHT H3 SaKpPHITOR KOpOHKE
OG0B C PACHONOKHEHHBIMH B HER HOCKOR 3aMHMOBE HAN HIDANTO-
M. ) acHEXPOMHEIX ARMraTenedi  HopoGa sneofloB chalkacTes
OTBETCTUYI0WMM  ippciocobnelitiod AR KPenaeHME noAdeojiiMux
OBoaon — |—2 wrynepam wan mydriodh.

¥ acunxponnnx asuraredch © h=56=-250 uMm 0 y mawuH no-
BsHHoro Toka ¢ h=B0-+-200 MM KopoOky auBogoB COHINHO pacno-
S8BT ceepxy CTauMHL, B MAWEHEX ¢ GOABLWIHME 3HaUenHsMY h —
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choky ctauisip. Kopolka snBonos, pasMeulaeman Habepxy acuil-
APOHHEX asprarenell ¢ i=06-=132 MM, AJoAVCKaCT NOBOPOT € (DHK-
caufen noaomenns vwepes 90°, a v neurartened ¢ fi=160-=250 MM —
vepes 1BO". ¥ cHMXpOHUEX MaWHE KopobGKY BHBOLOB paclONarawT
cOoky cranimam. Cronedb 3a1NTH KOpPOOKH BHIBONOE AOMIMHA COOT-
BETCTRONATE CTENCHH 3ZLLHTH MAUITHEL v

O6usie Buael MaWHE © NPOAOABHEIMA 1 NoNepeuHLMI paspesamMn
npusenens #a pHc. 3-2, 3-3 B 3-4 (acenxpoHuwX asnratenefl), Ha
pic. 3.3, 36, 3-7 ([maiwiHs NOCTONHHEOro ToKa),* Ra pHc. 3-8 ® 3-8
(cunxponisx MawnH).

Fahasa 4
NOTEPH H KN

§ 4-1. Noapaspenenne norepe

[lpeoGpasopatine sgcKTpHYCCRON 3SHEPridH B MEXAHHUECKYW B
SJEKTPOIBHTATEARAN 1 MEXBHIUECKoI B EKTPHUECKYK B reHepatopax
CONPOBOXI4ETCR paCcceRHHEM 9aCTH NOoABEAeHHON 3HepIHH, T. €. No-
TEpAME,

B sieATPHUECKIX MAWHHEX Pa3nHYaNT OCHouHble It aolapoyHLIe
notepn. Ochosuse nOTEPU BOGHIKROT B Pe3VALTATE STEKTPOMATHHT-
HEIX 11 MEXAHWYECKNX NPOUeCccos, KOTOpele ONpepenfnT paboty Ma-
wHHu, K ocHOBHEM DOTEPAM OTHOCATCA  SNEKTPHYECKHEe TNOTEpH B
obMoTHax, SMEKTpHYNEcKHe noTeépHd B NepexofHLIX KOHTAKTaX UIETOW
HA KOAACKTOpE H KOABUAX, MAardHHTHBIE NOTEPH OT OCHOBHOID NOTDKE
B CTAILHEIX cepacuHikax, MexanHueckHe notepd. Jobasounsie nore-
Pl BOINHKSWT B PEIYALTATE BTOPHYHKX TNPOIECCOB  SJIEKTPOMATHNT-
HOIO xapakrepa, nanpuMep schencteie NyAsCAUAH MAarsiTHONO nMo-
TOK# B DO3AYUHOM 3a30pe, N3-3a8 HANHYHA BHCUWHX rapMOHHJYecKHX
g kpusux MIAC cratopa ® poropa, H3-38 NOTOKOR paccesiisn ofMo-
TOK Il T. .

NMotrepn & ofiMorkax. JnekTpuueckie noteps B obMmoTRax (Kpome
napaanentiofi o6MoTKH BOa0yiKOEHHA MallHH MNOCTORHHOIO TOK#)
EHYICNRIOT N0 TOKY H CONpOTHMIEHHI0 oOMOTKH NOCTORHEOMY TOKY.
YUHTHBaA, UTo Temnepatypa oOMOTOK OTHeAbBHHX (naxe OQHOTHD-
HEIX) 3NCKTPUNECKHX MAWHH NpH HX pafore B HOMEHAALHOM pPEMHME
He coenanader Mexpy coboft (X Temneparypa, KaK npaspsio, HHMKE
AONYCTHMEX RpeAcAbEBIX SHAYEHHHA AJS MNpPHMEHEeHAOro Kaacca Hao-
NAUME), TIPK ONpPEefencHHE NOTeph, 8 TAKIKE NPH YTOUHEHHE MAaTHHT-
HOTO NOTOKAa W NPH pacuere pabouHx XapaKTepHCTHK cONpOTHBAGRIC
obMOTOK NPHBOART K cTakasprrofi pabosefl Temnepatype, yCTAHOB-
negofi TOCT 183 75°C — ans oDMOTOK © M3ONSIHCE KOACca
warpenocrofikocTt B w 115°C — wnaccos F 8 H.  Coorsercroesino
conpoTHEAEHHE 0OMOTOK, paccunTasxoe a8 veMnepatyps 20°C, ywm-
nomawnT Ha kosdhdHUHeHT My:

Krmace

TOEKOCTH
MBI . . . . . B F. H
Snasenne  woshduywepys
My = s & 22 & = [4-0,004(75—20)=1,22 1-+0,004(116—20)=1,38
Y s

forepu & napanie/sHoRl ob6Morke BOIDYXACHEA ONpPEAENAICT N0
TOKY H Hanprmxed o poa0ywaeHin.

%npu B NEPEXOAMBIX KOHTAKTAX WIETON. JTH NOvepH BLITHCARAIOY
N0 TOKY H MepexofHOMYy NaASHHI HaNpAMeHWs B LeTKax ofenx no-
apRocTell; OHO HAXOAHTCH B S3BHCHMOCTH OT MApHH IWIETOK: Y rpa-
huTOBEX H anexTporpadurHpopannmx — g npeaenax 14—24 B, a
y merannorpadprmanx — 02—1,) B. [llpn pacyere notepb NaOeHHE
RANPAMENHA YCAOBHO NPHHHMANOT HE SABHCRAUIAM OT TOKE H PacHbiM
2 B pan rpaduTHEX K suexTporpaduTHponanHbix wetok # 0.6 B —
ans merannorpaduTELX METOK.
~ Torepw B cTAALHEX cepaedHnkax, OcHOBHHE MaTHHTHRE NOTEDH
8 CT2/ibHHEX CEPNEYHHKAX SJAEKTPHYECKHX MALWHH, BH3WBAEMbie oC-
HOBHHIM MAMHHTHEM MOTOKOM MALIHHE, BOIHHKAIOT B YACTAX CEpAey-
HHOB, NOJBEPNEHHBIX NepeMarnnuiBann — 5 crarope (B 3ybuax W
enERKe) MaLHE MepeMeHEoro Toka n B sKope (B syfuax  crwike)
Mamus noctostHoro Toka. TloTepAmus B cTanW CepAedHHKOB poTopa
ACHEXDOHHOIO [ABAraTens NpeHeOperaioT BCNEACTBHE MANOR 4acToThl
nepeMarfHNHBEHHR NPH  HOMHHANBHOM peAMe paboTel W COOTBET-
T RBEH 0 HHH#“”HI&HH: Hlﬂ‘EFh.

. lotepn B cTanH COCTORAT H3 MOTepb OT rHCTEPE3Nca, MpOnNOpLHO-
RONLHEX YACTOTE NMEpeMarHHYHBaHHMA B NEpPHOR CTefielH, B noTepb OT
LpEBRIX TOKOB, NPpoNopLUHOHENIBHLIX HaCTOTE MNepeMarHHNHBaH T BO
propofit crenedy. 3aPHCAMOCTb CyMMapHBIX MOTEPb OT HACTOTHl nepe-
MArHHYHPEHAR BLIpaXKaeTcA crenedHod (YHKUHeH, noxasarenh RoOTO-
% 3aBWCHT oT cBoficTB cTanu (ee mapxu). Ilotepw B crans, xpome
[0ro, NPONOPUHONANEHE! YieNbHEM MarRHTREIM MOTEPAM P o/, YCT8-
mopncanen TOCT 214272, macce pACCMATPUBACMOH HBCTH MAr-
HMTONpOBOAA M W KBaapaTty MaruHTHOR mHAykuMK B% Takmm obpa-

5.

30M, NOTEpPH B PACCMATPHMBAEMOM YECTH CTANLHLIX CepleylHKOB
Pe=Kpy.arso([/50) P B m. {(4-1)

3necs K — nonpapountifi xosdHUMENT, YuHTHIBaOUWHA YyBeaHyeHNe
fioTepe B 3yOuax H B8 CNHHKe ceplevHHKA H3-32 PE3KH, LWITAMNOBKH H
e6opKH JNHCTOB, ONpeCCOBKH, OMNHNOBEE H OOTOYKH CepaeYHHECB, @
TRIONEe H3-33 HePARBHOMEDHOIO PacnpenefeHdA MarHHTHOH HHAYKOHH.
Suavenne xo3dpuuHenta K 3apHcHT OT KauecTsa WTaMnos W copep-
eRcTEa TeXHONMOMHYCCKOTO NpouUecca HIrQTOBJMEHHA CepaevliHkon
{cpennee 3navende K, ycTaHoBAeHHOe ONLITHHIM NYTEM, COCTARNAET
1.7 %.nn MAEIKH nepeMeHHoro Toka ® 2.3 AN8  MallHH MOCTOSHHOTO
~ JnaueREn yAe/AbHHX MArHHTHHX NOTEPE P)o/sn pemaumnpﬁnﬂan-

ans

(- ="
e

Hux N'OCTom, B cOCTOAHEH NOCTABKM H NOKA3aTe IR CTENEiH
PasHbix MapoX XoNOAHOKaTaHOR SJeKTpOTeXHHuYeCKoR cran# npH
TonmuHe ancrod 0.0 MM npuBenens HHKE:

MDD T, Sd e s Boua 2013, 2312, 2411
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MexannyeckHe nNOTepH. ITH NOTEPH COCTORT W3 MNOTEPL Ha Tpeure
A MoAWHNHEEAY, TPEHHA LIeTOK HA KOJNEKTOpEe HAR KOHTAKTHHX
KOALLAX, TPERNT POTOPE HAH RKOPR O BO3AYX H NOTEPL HA BENTILNA-
LIy MAMTHHE.

Iotepi K& TPEHHE WETOK 3ABHCAT OT NOSQQHUHREHTA TPeHili Lie-
TOK O KOAJEKTOP WAW KOHTAKTHHE KOAbUA Ry YARABHOIO JLERICHIN
NPYMINE 3 WETKY pw, NJOWAAH TNOBEPXHOCTH WETOK B KoHTakve
Sm: H OKpyWHON JMHCRHOR CHOPOCTH KOANEKTOPA MAH KOHTAKTHMX
NONel Uy,

MNoteph M@ Tpeuve B NOALIHATMHIUKAX, TPEeHHE POTOPE HIH AKOpPA O
BO3AYX H NOTEPH HE BEHTHIRUMIO MBIIHHE TOYHO PacCuYdTaTe 3a-
TPYAHMTEALHO, [AA HX NPROAMMCHHOPD ONpElEienHs OOHTHO NOAb:
SYIOTCH SMIAPHYECHHME 3BBHCHMOCTHME, COCTEBJCHHEIMH Ha oOCHose
MHOFOURACHEHHEX WCTILITAHHA H3roTOBACHRNX Mawnd. Takue 3asuch
MOCTH NpHPedcHn AhA Malme nepesesnoro toka 8 § 99, 1111 w
LR Manun nocroRHHore Toka — 8 § 10-15.

HDobGasounte notepw. Kiraccuhuranus snnos pofasounwx noreps
pennka. Bbonse sHauNTEnBHLIMHE HI HTHX NOTEpL ALAANICH: — § AUTH-
XpOILX AUNTATENER — MOTEPH Ha NOBEPXHOCTA poTopd o7 3yGuonux
rapmonpyeckux MIC cratopa ® npH X. X, Bu3eannuie 3yOuaTLM
CTPOSHHEM ‘CTATOPa; noTepi 8 oOMOTKE CTaTopa OT BHXPCBLIX TOKOS,
HasooHMbuXx cobCTBeHHBIM TMOTOKOM PacCefHus; y MAauldH NOCTORHHO-
ro ToKa — MoTepH Ha NOHEPXHUCTH NMOJIDCOBE OT NYJLCAUHE MOTOKE b
aasope, Bu3Bannoll 3ybUITHIM CTPOEHHEM FAKOpR; MOTEpH © ofmoTke
AKopA OT noncpessofl cocTaganouief nons B8 3ad3ope HE X. X. H noTC-
pH, CBA3AHHME C RNOUECCOM KOMMYTaNHH, ¥ CHHXPOHHEX MaLlis —
noTepH Ha MOBePXHOCTH NOMOCOB W B AeMihepiol oOMOTKe, BH3IBAH-
HHEe BLICIIHMH TAPMOHHYUCCKHMHE # 3yOLOBBIMR  FApMOHHYECKHM
MIC craropa; noteps B 3y6liax H CNHHKE CYaTOpa OT TPeThed rap-
sonmeckoit MAC poTopa; notepn B QGMOTEE CTRTOPE OT BHXPEBLIX
TOKOH, HANOAWMEX COBCTREEHBIM NOTOKOM pPacCeHHEH.

Cornacee TOCT 1828 nps oopemencsus KIII  aobasowmsie
NOTEPH MpH HarpysKe y BeeX INeKTpHICCNHX MALIHH, KpOME CHHXPON-
wiix Moltiocthio ceuge 100 grB-A, yunrsinaor npHONHMeHNHO B Apo-
genTax of oraanaenoll MOWHOCTH AAF TEHEPATOPOR W OT NOABOIIMON
MOUHOCTH SR ARHTATENedl, KaK YKalaHo HiKe:

Mt tihd - £ OCTGRNEHOG TONA:

PEROMTENCHPOBAHIIIE . « o s = = = s « o 5 7p = v = = 4 1,0

NOMPEHCADCERHME , . . . « & & & & = & = & = & =+ @ gg
AmiHTpoiiine ANBMOTEAIE . - . + » = # s s = = a4 = & & &« L
ClrmpﬂTm MnuEs MotdkocTsio ao 100 wBAA L L L . . . 0.5

VKasanHule 3HEYSHRER . AoGau0HHBIX NOTepb OTHOCATCA K HOMEH-
HATBHON MOLEOCTH 3INEKTPHYECKMX MalliH; npH MOWHOCTH, oTai-
WANLLEACH OT HOMHHEJbHOR, STH IHAYEHHR ANG2BOYHLIX NOTEph NEje-
CUMTHIBAIOT NPONOPUHOHANIBHO KBAAPATY TOKAa paboveR ienu Mma-
LLMEERL

4

IOaa aswrartefel NOCTOREHOrO TOKE © LINPOKHM pErvilponadies
lmacTOTH AP ALLEHHA 33 cuer ocazbnenns MAMMBTHOre noas jaofaeoy
HLle noTepil NpH HOMIMANBHOJ YECTOTe BpPEUICHUA ONpElenmioT, Kl
WKasano nuLie, @ npM ApPYrEX YactoTax BpallesHs noGasounuic no-
TEpH TNEPECYUNTHIBRIOT YMHOMCHHEM Ha HOShOMUMERT, 3anmcaliul
)T OTHOIUEHWA AAHHOA YAcIOTEl BRALIEHIA K €€ HOMUHANLHOMY IHa-
HeHINo:

Omnolessie NacTOTH PDADEHME , . . . . . . 2.0 3.0 4.0
KOWBEHDMERT " T2 o 12 avatia C7ld s = (b s 1,4 1.7 25 3.2

MpR pacuere CHEXPOHHEHX MAWHK MOumocTwo eswwe 100 xB-A
joBapoulbie NOTEPH NPEABADHTCALHO ONPEISNRIOT TAKHM e MeTo-
oM, Kak 0aA Mmaunm MowsocTe® 2o 100 kB-A, a npn wenwvani
wamnn — 8 coorsercrend ¢ FOCT 10189,

§ 4-2. Onpeaenenne KN w Harpysgm,
cooTsercTeywiten makcimaasiomy KL

ll Koshduuvert nosesioro felicTsni mMamuku (0. )
n="Py[Py=(P\—P;) /P\=1—Pz/P, (4-2)

pae P\ — noosoniMas MoOWHOCTH, Pr— cyMMa noteph § MameEde
MOLLEOCTE H NMOTERH MENHX MEWNH MOTYT oHpamaTecs o Br, a
fonbiuHx — B KBT).

[py mamemenny warpysks mauinsu vennerca ee KI1A Onpoie-
HM yCicBNS, CooTreTcTayiouiHe MakciMasssomy KIII awdof siz-
gkl Motepn B 30erTpRieckOR MaBUIEHE MOMRHEO Toapaigealits ila
perosnRne B nepemelnne. K nocrogsunsin norepasm Foie, npaxTs-
JeCKH HE IARHCALINM OT HACPY3KH, OTHOCRATCH NOTEPH L CTAJBILIX
BpAcunUKAX, MEXAHHYECKHE NOTCPH H NOTEpH B UenH po3byxgenns
{ehnxportofl Mam ¥ Mawnke noctoamnore toka). Mepemernves
Brepamu Ppop;, 328MCHUEMH OT TOKE HAMPY3kH B8 DepBOR cTencii,
BARIOTCH NoTepH B KOHTHKTAX  1UCTOK NEpeMENNEM  NOTEPTA
Meps, FARICALIHM OT TOKE HArpysxil B0 BIOpPOM cTEMeHi, OTHOCSTYCN
Brepy B 0OMOTKAX (kKpoMe ofiMOTER sO3Gymuenns), a Takwe nofia
SOUHLIE NOTEPH.

" Ha npumepe pabortl Mawmusel B8 pesise reseparopa cenas KM
COCTARANOUINME TIOTEPh BHPEXMAETCH CheavioluuM obpasom:

I]=l——FLFF;=l—'ian+Fner|+Pmﬂiﬂ'{Pn+an+

(4-3)
fle A H B - xosdhHUMERTH NpOTOPUROK 2EHOCTH,
. Boasis nponasonnyio o (4-3) no TOKy, ONPEABAHM YCAGBHE, (P
fotopos K1 umeer makcumansiioe anauenue:

Pnu.:?--'_—.'EFHFHEﬂ- ‘4"'41
. Cnenosarensiio, makcimanbiomy anavenwo KITIL cooreercreyer
@Kan Harpyska, npH KOTOpOH NEpeMeliHLie NoTepH, MponopIRoHa b-
bie /2, GyayT pasHsl NOCTORHELIM NOTEPEM MaWmHLE. 10 ycaonue
MHOCHTCA Takwe H K palioTe MalHHL B DEMHME NBHTaTend.
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YuATLBER, YTO SCHHXPOHHLIC JRHTETCNH B 3ABHKCHMOCTH OT MOLU-
HOCTH W BHA3 nprvoaa paborawr B cpefwem npu 0.5—0,6 Homnuab-
BOR MOLWHOCTH, &8 MAIIAHL NOCTORHHOMD TOHA M CHUXPOHIBIE Mawmn-
U —napn 0,6—0,7 HoMHEAALHOR MOIMHOCTH, RX uelecoocOpasHo npo-
eEXTHpoBaTh Tak, wroOm KIIA  jocreran makcumaibuoro  Hoal
GaMsxoro K HeMy 3HaueHER NpH yYEE3aHHEX HArpy3Kax.

Fnasa b
TENJOBOA H BEHTHASLHOHHBIA PACYETH

§ 5-1. O6GwHe nONDKEHHS

lNocne BHINONHEHHA SNEKTPOMATHHTHLIX PACYETOB Malpnk Heol-
XOARMO pOBECTH TENNOBOH pacueT 9% ONpefencHis OMHIEEMOD
YCTEHOBMEILETOCH NpEsEIIeHNA TeMnepaTypu oOMOTOK W KoAfeKTopa
y MaiBHL [OCTOSHHOrO TOK3) NpH NPOACAMHTENLHOM peXume pa-
Gotu (S1).

Pacnpenenenne teMmneparyps B oOMOTKAX SICKTPHMECKNX Mauiiy
He pPaBsHOMEpPHO, @ WIMEDEHHe METOLOM CONPOTHBIASHNS RAH TepMo-
METpa HE Jlaer BOIMOMHOCTD ONpefesHTh TeMmepatypy & Hanbosce
sopsivent youke oGmoren. [lpatoMy npeaenst temnepatypil . obmoT.

kax, ponyckaemere no [OCT 183, EEme pernaMecBETHPOBAEHED HA HIO-
NAUHOHHLIC MaTCpHANK®:

Knnec parpesoctofiwocta waoamman , . . . . . . . . . . B F H
Tlpeacnsno ponyexaesue tesnepitypuw, *C
WO IMILNO HHRIL MO e e e« e = o= o« = 13Y) 165 80
H obMOTOR MUITHE {W;ﬂ} . ¥ s ow . m 120 140 165
DEALHO DOTYTEACMBIE DPeRLUESHEN TeMNepaTYpal ©
I?lem SR e L .k Sl A PR Fﬂ? ..... BD 100 125

Tenagsof pacuer obMOTOK NPOH3IBOLAT, HCX0AR N2 Hanbonee He-
GraronpuATHHIX ycnoauh, oA8 Yerp morepH B OOMOTHAX paccyHTHRa-
07, RCX0AR H3 COMPOTHEAEHAR 0OMOTOK, NpRBENCHHLIX K MaKCHMAaNb-
HO ADMVOKaeMOR TeMmepaType npe anbpanHoM EARCCE HaTpPEBOCTOI-
KOCTH H3oARUMH (3a HCKAYeHHeM oOMOTOXK poabGyXiAeHHA wMatami
NOCTOMHAROTO 0 nepeMedHoro Toka). Jlna sroro conpotHanenis obMo-

TOK, paccyiTanHue ang vemMnepatyp 20°C, ymMROMawT Ha Hosd-
Qaument m'y:
Kaace varpesbetof-
KOCTH MINAFEMW B F H
SHauene .
maenra m',, . o 140,004 (120== 140,004 (140—=  1--D,004 (165 —
—d0)=1.4 —2)=1.48 —20) = |,58

* Honyckaemue Apesnibendn TesmnepaTypd olMoTol ykassiu MpH TeMmepatType
oxnasmamiowell cpenu 40°C B npe MIMEPENHM METOAOM CORNPOTHLICHTR.

Onn onrepeaHux oOMOoTOK BoAfyMAISHHS C HEHSOANDOBAMMLIME DONEPXHOCTHMID
AUnYCKACMEE TEMNEPETYPH W NRBWIERWN TEMDEDATYPN HA 10"C andine,

Ilgs xonmerTopol B EOHTAKTHHE KONCU NPEARNMED RODYCHECMME NpenklieHHN
TEMNEPATYPH NPK HIMEPENHH WMETOAOM TEPMOMETPA COCTABARIDT LNR KA3CCA HATREBO-
crofinocTd wzoasusd B—B80°C, ans xmecca F—90°C & ans gaacca H—I00'C
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§ 5-2. TenaooTaava M TeNnONepegaNa

. Boaumgawuie 8 Maluie NOTEpH BLIAGAAIOTCA B BHAE TENJOTH H
[ cH oxnampawowed cpepe (BOo3gyx, Macno, BoLa, BOROCPOA,
Fesul B T. N.) Yepe3 nOpepXHDCTh OTNENbHLIX HacTed HEnoCpeAcTBell:
HO HIH Yepe3 apyrse rpaHvMeliHe ¢ HAMH Y3CTH MallHH. B Mawuhax
pOLLCro HEIHAYEHIN, NPOSKTHPOBAHHE KOTOPHIX PEcCMETPHBAETCH B
HanHON KiMTe, OXAaMA0eA cpenci RBNHETCA BO3LYX.

" Mepenasaemulit depe3 nopepxsocTs Tensusoft norvox (Br)

Po=apAlSy, (5-1)

e s — KosQpuunent tennoornaun novepxsocrs, Br/(mm?-rpan):
Aly — NpeBHIIEHHE TeMOepaTypel MOBCPXHOCTH HAL TEMNERAaTYpOH
BXJI@N L A0LIET0 BO3AYXE, “C; Sy — NAomant NOBEPXHOCTH OXAdrie-

| L, MM2
' o apanorsw ¢ asextprdeckof uenvio npeacrasim (5-1) s sHae
Ata—PRy, {(5-2)
Fae Ry=1/{awdu).

3pecs Dagenno HENPAMCHHS COOTBETCTDYET npeshillenne (nepc-
jan) temnepartypsl Afp, Toxy —notepH  (venaosofi novok) Pu, co-
NPOTHB/ACHHIO 3JEKTPHYECKOH UENE — TeoBOE COMPOTHE/ACHHE Ky
= [lo ayTH K oxjJaxpaeMofl noBEpXHOCTH TENAOBOH NOTOK BCTpeda-
T NONONHHTEABHOE TENNOBROE cONPOTHBRJAGHHE B H3OJAIHI H B METaAl-
ax. [lpi TennosoM pacueTe YYHTHIBEIOT TOJALKO TeN/OBOE CONpPOTHB-
SenHe HAONAUMONKLIX MaTepHanos, oflaRaoMX MaguM Ros(dil-
HMeNTOM TEJONPORPOAHOCTH, TENAOBHM CONPOTHEJEHHEM METANN0B
(Mens, crane, HYTyM) npﬂmﬁgeram BEHNY HX BLICOKOR Tenaonpo-
gonnoctd. Tenaonof motox (BT), nporexaloWnfl wepes HIOAALMIC.

P =Ml S g/, (5-3)

e Ax — KosddHuHERT TENAONPOBOAHOCTH HIOARUAOHAOTO Marepia-
ma, Br/(mm.rpan); Afy— nepenan TeMnepatyps B H3oaauME, “C;

Bw — NNOWANL ORHOCTOPOHHER NOREPXHOCTH H3OARIUHH, MMY O —
TOMUMAR HIONALHH, MM.
| VYpasuespe (5-3) npencrarum B chenyiouleM BHEe:

MI=PEE-| [5‘4}

:-' its Hl':'ﬁl;'l “lﬂsl,-]-

. TMotepn B MalukHe, NEpPENaBaeMbe OXJAaM 1aEMOMY BOIAYXY BHYT-
PH Mauiiisl, TONOTPeRsoT NPOTOMHER BOSAYX B 3allHLWEnHoll Mail-
He wip pO3AYE B 3aMERYTOM ofheMe B 3aKpETON MalUTHE.

Tenaonodi notok (BT), nepenanaeMuiil BOIAYXY BHYTRHH Mauiiius,

Pr=a:AlSs, (5-5 )

foe g, — Koadduument nonorpesa Bosayxa, Br/(mm?-rpan); AL —

Cpeiiee NPeRtilEHNie TEMOEPATYpS BO3AYXa BHYTPH Mawmnm, °C,

Sy — YCNouian noRepxiocTh OXAAKACHIA Malliib, MME,
Ypasuesne (5-5) npencrasuM B cnesyiouiem Buje:

ﬁrl=PIRl- {E‘E‘}
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Y 3aKpHTHIX MawMy sce norepl  (MpOME NOTERL B HAPYKHOM
ECHTHAATORE) NEpesainTca HINYTRH MauNHL HApyMHOMY OXAaMaaw-
wemy sosnyxy. [lpn stoM  tennosoe conporHBaenHe R, N0MKHO
BHTIONATH B celif TennoBoe CONPOTHEACHHE NOBEPXHOCTH MAELRHL
HAPYMHOMY OXJamianuleMy BO3AYXY. .

§ 5-3. Meronu rennosoro pacuera

Meron SKCnepHMEHTANRHOrO ModenHpoBankn, [IpHMeHseTCR B
TeX CAYyYanX, KOrA& NPOCKTHPYEMAR SNEKTRUYECKAR MALIHHAE He AMe-
ET CXOMHX B TENJOBROM OTHOWeENHI awanoros. /1an noaydeHHs Tpe-
OyeMbiX npH pacyere napamerpos MeoGxonHMO npobeileHBe 3KCnepy-
MEHTOB HA MonedsX HAR nva MawetaX., [las onpenelicHHs HCKOMLIX
NPpEBLIEEHHA TEMNEPATYD OTNEABHEIX SacTed SJeKTPHYECKHX MallHi
HAXOART Mepenazn TemnepaTtyp, UpONCXONsUINE HE NYTH ABUKCHNA
FENN0BLY NOTOKOB OT HCTOMHHROB TERAOTH K oxnampawuiel cpege.
MNMepenaas vemMpepatyp NPONCXOART B HIOAHUHH, B aKTHBHLIX QacTaX,
8 TaHME MeXAy OXNaw/aNIHME NOBEPXHOCTAMH MAMMHHE H OXAaM-
naemoft cpenof. Kpome toro, HeoOXOAHMO YHHTLIBETHL NOAOrpPeB OX-
JaMASONIER CPRakl O HArpeToH MAalIHHLL.

Temneparypuuf nepenag B HIOJARUHR  MOMET
Guite onpeneden no (5-3). HMaonsumw ofuiuto BHACIHAKT H3 Fe-
CHONBXHX choes, Tensosoe CONpoOTHRICHHE MHOTOCAOHHODA HIONAUMH
PaBlC CyMME TENJOBLIX CONPOTHRASHHN €& n c/Qes, BEJKYAR BO3-
aywsble npoMexyten. [Ifs pacicta TenacROTO CONpOTHBACHWA H30-
ARUHH, COCTORLUER 112 N choes, HeoOXoOAMD 3HATE ef IKBHBAJIEHTHMNA
HOIQPHIACHT TENAONPOBOAKOCTH Aswn, KOTOPHIT OMpegenfeTca 3IKCAE-
PHMEHTAABHO HA COOTBETCTBYHOUIHX MakeTax o0MoToK

Tennonepena4da ¢ NMOPEPXHOCTH OOLINHO NPOHCXOAHT TPEMA NyTH-
MH. AYYEHCTYCKAHHEM, TENJONPOBOAMOCTLID H KOHWBEKTHBHOR Tenaoc-
nepenayeit. llepanie gea nyTH Menee sdekTHENB, YeM HOHBeKTHBHAA
TeNnJonepeaata, NoITOMY HMH MoKEO npenebpeys.

TemnepatTypHu® nepenan H& oOXAAKIAEMON
NOBEPXHOCTH MomeT GuTe onpedened no (3-1), Koapdrunenr
TENA00TAGNN NOBEPXHOCTH Ay ONPEICARIOT IKCAEPHMEHTANBHO HE MO-
aenax. Hrobu skenepWMentAnshble JaNible MOMHO GBHI0 HCNOALIG-
BATH A WHPOKOTO KIACCE oXJamMiaeMbX nopepxiocred, ux oluuHo
BHIPamMaloT ¢ noMousid OespasMmepunx sncen (kpujepuer). Onumm
03 mix aeasercs ydeno Hyecensta Nu. woropoe canawmbaer xosddn-
UHEHT TEeNJoOTHENH dp HATpeToR noBepxpocTi ¢ xoadhdruHenTOM
TENROAPOBOAHOCTH A OXA2KNEIOUIER Cpegs, JBHRYILEHCR OTHOCH-

TUNbHO ITOH NOBEPXHOCTH:
Nu=ﬂnd||’L {5‘?}

rne d; — napamerp, XapaKkTepHsyiOUA reomeTpHo Hccaenyemof mo-
BEPXHOCTH OXADMICHHA.

F0T HEpAMETp ANA KAHANA KPYFAOT0 CEYEHHR ABARETCA
AHAMETPOM CedeHust ), LAR KaHaAoB NONEPEeYHOro CEYEHHA
NpoB3poabHoh dopMu

d,=45/1T, (5-8)
ih

pe S B [T — cooieercrpedno nJjolladk M MEPHMETD nNOnepeynoro ce-

JeHHA KaHalia,
iR KaHa/13 MPAMOYTOABHOTO CeREeHMHA Co croponamu b uwh

d,=2bh/(b+H): (5-8)
i7f KaHANoE y3KHX NpAMOoyroasiux (A20)

LA OXAZMAEEMLIX OTEPLITEX nosepxsoctedt d; npHHHMAETCR paBHBAM
gi1HE HAH BHCOTE CXAZ2MOAeMON NOBEpXHOCTH.

. Hpyrum GeapasMepHeM Kpureprem nsaserca uicno Pefimonsaca
Re, onpeaensiollee XapaxTep IBHMEHHA oxaasiawoliel cpeid, obaa-

L.

RAOUIER KMHEMATHYECKOH BHIKOCTEI0 ¥ M IBHKYLIENCH CO CHO:

e Re=ud,|v. (5-11)

CeolicTea oxaamasiowedl cpeisi Moryr OuiTe oXapaKTepH3OBaHK
om Ilpanaoran

Y Pr=v/a, (5-12)

* a=A/{Cip) (5-13)

- TeMNEPATY pONpoBoIRoCT, MI[C, Cp — YAGTLHER TERNOEMHOCTH OK-
pymaoueft cpens npeE nocromsusomM nasnedue, Ix/("C-kr): p—
DAOTHOCTE OKpy#atUlell cpeasl, Kr/m?,
Ian saibonec yacto NpHMERFeMOR B 3MeKTPOMAWNHOCTPOEHIIH
XAAMA&00EA cpensl — Bo3ayxa B Tabn 51 npuseneds ero QuIN-
eckne napameTpsl npu p=>0,1 MIa.

TaGanua 5-1
-_I TTAP M T A
" L] E" ]
l‘. Hl". C-IH P ) ' "”:r' + WY ILHH"':#I'I' ! a e, “fl':
20 0.052 | L.16e 1568 1045 2123
0 | 00258 1127 1660 o5 | 2260
40 0,02655 1,082 1752 1020 234
50 0.0272 1,057 (847 1020 2536
G0 0.0274% 1,020 o | 13X 267H
0 0, 0285 0, 989G <45 1020 2RIT
I

3navenss Re<1.5:10° cootsercTeyioT /J8MEHAPHOMY TENEHHIO
acTu Boapyxa. [lng 3toro caydan KpUTepHANLROS YP2RBHEHHE Ten-
IDOOMEHA HMEST B

! Nu=0,594Re?* (5-14)

- 3nanenns Re>35-10° cooreercrayior TypOyneHTRoMY TeueHHIo
ECTHY Bo3ayxa. B atom ¢nyyae

Nu=0,043Re0™, (5-15)
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Ha (5:7). (5-11), (5-14) ®» (5-15) momeo Halirh xospduunsenr
TENGOOTHEYH NOBEPXHOCTH HATpeTON CcTerku, obOAyBaEMON BO3LYXOM
BAONL e JUHNE I BAR AAMEHAPHOTO TEHEHHA

a,="0,594).1-05 (p [v) 05 104, _ {5-16)
AR TypOydeHTHOrO TeURHIA
a;=0,043201-0% (g/v) .75 104, (5-17)

3uasenusn ) ¢ v nbupaor H3 tada. 5-1 gas cpeanen remnepary-

PR BO3AYXA
o= (lx—1o) [ 2, (5-1B)

roe o B {y— COOTBETCTBEHHO TeEMNepaTypsE XoAOOHOINO W Harperoro
BOIAYXA.

iPH NMPHHYAKTCIBHOM ABRMEHNH OXA#MA#W0MER cpeild B Kanane
MaWEHL K naMBuapiom Tewckpn Re<2300, a npn typOyaention —
Re>10 000,

Hag TypOynesTHoro TEYEHHA

Nu=0,32 Re"*Pr°* (I;d,) >, (5-19)
Koadduunent TennooTaaun gas credky kasaaa [Br/(rpaa-cm¥)]
8, =0.0272a~%d 0" 107", (5-20)

Pacwer KO3 IIHEHTOB TEWOOTASYH @y ANA CTEHERN KaRans He
BCErpa AAeT Xopoilee CcoBNANCHHE € ONLITHRMH ganubiMH, NOSTOMY
NpeanoNTHTEAbHEE ONpelesATh g SKChepHMeHTAAbHO. OnpegesasHs
SKCHepHMeHTanbHo KoIQQHIHEAT TEMIOOTAAYH ANR OXASMAAEMOR no-
BEPXHOCTH Og, MOMHO pacesiTats no (9-1) Temnepatyphulfi nepenan
Hd 3TOil NOBEPXHOCTH.

Hcxoman cpeaHss YCTAHOBHBIWIARCR TeMneparypa oOMOTHH 3JeKT-
PHYECKOI MAINHHE |

Al=Alu+Aln H AL+ Lo, (5-21)

rane Als, Alp— nNepenagn TEMNEPaTyp B HIOAKUHK B Ha OXnampaemol
MOBEPXHOCTH COUTBETCTBEHHU; Afy — CpPejHER DpeBHINeHHE TeMnepa-

TYPH Bo3fayxa, [o— Tem-
nepaTypa  OKpymawlles
Cpean.

Meron pacyera ¢ nomMo-
WhH TENNOBLIX CXEM 3dMe-
wenmn. Tensnoawe nponec-
Chl B 3/AEKTDHYECKHX Ma-
uH#ax Mmoryr GuiTe npen-
CTARJIeNEl OO0 BHAJOIHH C
SNEKTPHMECKHMHE  LenfiMH
TEINOBRLX CXeM 3IaMelne-
Hus. Ypaswesus (5-2)
(5-4) nokaszuBaT CBH3H,

patvpb Al pabed DponaseleHuio Teniosoro noroxa P Ha Tensosoe
conpotTHenexye R, Hengan3oBanie TennoBux cXeM 3aMCUIEHMA NO3BO-
NRET ONPeNenATh CPeaHION TEMNeparypy 4acrefl 3NexTPHYECKOR Ma-
WHHE, NDHHHMEMBX 38 GIHOPOAHLIE Tega.

Ha prc. 5 l.a npeacTasineda oiaA NPHMEPa TENJOBAR CXCMa 3ame-
HHA BCHHXPOHHOFD ABHCATENSN C EOPOTRO3SMKHYTHM pOTUDOM 3a-
puitore obayesaemoro Henossedssn (crenente aamurte 1P44). Kpyx-
hiIMHE Ha CXCMe MOKa3antd HCTOMHHKH TENAOTH, & NPpAMOYroabHHKE-
MH — TenJoske CONpoTHBACHHE MEMOY HCTOYHHEaMHE Tenjolsl HAR
VanaMH TenaonpoBoiHOCTH.

Hcnoasays 3axkoi 7ensonpoboasocTi @ypbe, H3 YPaBlieHuh Tenao-
poro Ganadca IS KaMOOr0 HCTQYHHKE TenlioT H  KaMporo yana
§0XKHO COCTABHTHE MHCAO YPaBuCHHIl, PE&BHOE YKHCAY HCKOMBIX Npenbi-
eHRil TeMnepaType Al — Afy:

(A, — AL) /R, (A1, — 81,)/R, = P,,..

{2 T 1};':&: - (8t — AL Ry = Py

A1, — AL)/R; - (A1, — BL)[R, - (Ar, — AL) R, =P

o MIJJF‘RG+{MI B N.]',:R. -'__Fll‘";

Bt — AR, - (8, — AL)R, =P,

80,/R, -4 (8, — B4,) Ry (81, — At,) /R, =0

Z..:I d Ru*"l" II"‘:""-F1 = M:”Rf'l' M'ti AR NJ",RT + [M‘ = H‘HR':F"":

3necy Puis B Puia — NoTepH B 06OMOTKE CTATOPE COOTBETCTBEHHO B
ipHefl H aohuBkix sacTax obmoTkH, Pex — NoTepH B CTaJH ceépaey-
ika cratopa; Pusn H Puss — noteps B 0GMOTKE pOTOpa COOTBETCTBEH-
40 B aktioHofl B J000BHX vacTRX 06MOTER; Puyz — NOTEPH MEXaHk-
gckie. R, — Rjp— TenJOBHE CONPOTHBIEHNS, |

' B cBR3M €0 CAOMHOCTHIO PEIUEHHA 5TOI CHCTEMB ypasHeHHR C
MBI0 HEHIBECTHRIMH Y3cTo HAOYT Ha ynpollgnue cxemu, HenilemHo
PEA NPH 2T0M B TOMHOCTH pacgera. TaK, TennoBYIO cXeMy 3JaMeute-

_1*:- npeacTaBnendyo Ha puc. 5-1,a0, momno ynpoctete (puc. 5-1,6),

e dt; §) Sh g) At

=
it

Aty

- d"d
“Jns

(9-22)

Puc. B-1. Tennonar (a) m ynpouesHEER TENNORAN

(6) .'_ L 62 Tenzophe CcxeMd SaMCUICHMA CTATOPR MAWHW MepeMEHGTo  TOKA (a).
) CxeMM SAMBUIEHHR ACHHXPDORHOTO ROPOTHOD- 3o

: IAHOTC acimxponnoro  gpepravenn (6), sxopA MawHHE NOCTOAHHOTO TOKA
SAMEMYTOrD AANTATEAR SEXPHTOrO obayusesoro AciH TE'_“”':“MH CXeMu 33 8], obuorox m,mﬂﬂn eHHRDOWHOR MBIHHN M MBUMMM PocTORksore Toma (2),
HenoauesnE (cTenens sawnTs [P44) MELleHHA: TIEPENan Temne- xoMmescayHousofl oGMOTKR MAWNKE nOCTORKNOMD ToRA (J)

B0 . ., Bl

XapaKrepHnie Ans Kamxaoh



NpUEAB PAN YNPOWAKINKX AONYWENIi. YnpollenHs NPOHIBOARTCR 34
ctiéT obLeHieRAY HCTOYRNKOB TENJIOTH, COBMEUIEHEA Y3N0B Tenqo-
NPOBOAHOCTH H PAIPLEBA KOHTYPOR.

Ecar umesrcs BOIMOMMOCTL Npexebpeys ReHCTBHEM TENJIOBLX NO-
TOKOB OOHHX Y308 3INCKTPHUECKOH MAMHHLK HE APYrEe, To MOryT
OLTE COCTERNEHL TENAONWE CXCME IaMellledns H IMH OTASNBHBIX Vi-
JoB ANeKTpuyeckux MawnH. Huwe Oyayr npHselcHhl CXeMbl 32sellc-
HER AA7 CTATOPA MAWMNE nepeMelHoro Toka, (asforo poTopas, SKO-
PR MAUIMHE! NOCTORHHOrO TOKSE, AAA OOMOVOK BO3ICYIAENIS MalmiHL
NOCTORRHOND TOKa It CHHXPOHNON, & Tawme 478 KOMOEHCAUHOHEOH 06
MOTEH MBILHHEB NOCTOAHKOrO TOKA.

B crarope Mauwinnd nepeMcHuoro Toka (pue. 5-2.a) norepw, o3
HHKEWOWHE B akTHEHOR YacTH OOMOTKHM CTaETOpa, NePelalnTes cepaey-
KHKY, NPEOJONERan TENIOBOC colpoTHBALHHE K| H30ASUNH FPOBOAOS,
RaTyiler ¥ Na3a; npH 3ToM B HIOARUHN COINARTCH Aependan TeMnepa
Tvphl Aly. JTH NOTEPH, @ TAKME MOTEPH, BOIKNKAOIANE B CTajtw ce|
ABYHHKA, MEPENaoTen OXJamiaaemMoll NOBEPXHOCTHIO Cephediiika i
BeHTHAAUMOHHBIX Kananop (DpH HX HAAHYHU) BOIRYXY BHYTPH MauUH-
HE, NPEOADAEBAA MPil NCPefaye Tenaosoe conporHenenne Ry npw
S10M CO3Z267TCH NpeBHIUeHHEe TEMHEPATYPH NOBEPAMOCTH AKTHEEDH
YACTH CTETOPA Han Temnepatypoll Boaayxa sayTpH MatinHue Afp, [lo
TepH, BOIMHESOUHE B A060BEIX YacTAX OOMOIKW Ciatopa, nepelair
CA Hepes H3NARUHD NPOBONOE H KATYWeEK, Npenjoncdan Tenaoboe oo
npoTHBAEHIe H3oaRWMs Ry MpH STOM B H3OMAUHK CO3NASTCA nepenal
reMnepaTypit Al 3aTeM yrasanHue NOYepH MepefaloTcs OXnaxiae-
siofl MOBEPXHOCTEI J0GOBHX SacTeR BOSAYRY RHYTPH MaWIHHB, NPEO-
NoJieBas DpH Nepenate Tenopoé CONPOTHBARHHE Ky H CO3R&BaA npi
STOM npeshilienHe TeMDepaTypl MOBERXHOCTH JOOGOBHX MacTed HA
TEMNEpaTYpoll BOSAVXE BHYTPH Maluun Afas,

Moteps, soaHKaOOIHEe BHYTPH MALINHE, (epeialnTCs Wepe3 cTa
HUHY M NOAWENHIKOENE UHTH OXAaMA8Ledy BoIyxy, Oproloac:
EAf NDH 3TOM TenJoBoe conpoTHeenne Ry M COSMABAR NPEBHLIEHHE
TEMNEPATYPE BO3LYXA BHYTPH MAlIHHB HAN TEMNEPATYPOll HEPYMHO
ro oxXnaxnawilero soaayxa Al,.

Tennosas cxems 3aMeltesus QaiHoro POTOpa 8CHHXPOHHOrO ABH-
ravenn (pue. 5-2,6) o170%aeTCA OT TENAUBON CXEMbI JaMellleHHsA cTa-
TOpa OTCYTCTBIEM B HER HCTONHHKE NOTEPb B CTANH CEPACNHHKE POTO-
pa, KOTOPEMHE NpeHefperaT H3-3a HX HeAHAYHTEABHOH REJNTHHE npi
soMHHansHON wacTore Ppalienus. Tenjonaf CXEMa 3JaMELLEHHA RHOpDH
MaiHHE nocTosHHoro Toka (pHc. 5-2,8) aunanoruiuaa venaocech cxewe
3EMELIEHAR CTATOPA MAalHHB OepeMEeHHOro Towa. Tenaosas CXem:
saMemteA 06MOTOK BO3OYRMAEHHA CHHXPOHHEIX MALUHH B MaWyH no-
CTONHHOrD TOKa NpHBeNeda Ha pHe. B-2.2

OcHoriag 92cTh NoTeps B 06MOTKE BO3GYMKACHHR CHHXPOHHOM M2
uKRHLE # B 06MoTKaX BoIGYMOEHHA IMaBHMX H A0GaBOMHEIX FOAKCOE
MAIUHHE MOCTORHEOTO TOKE MEpPEfdeTch HapyMHoA NOBEPXHOCTH KaTy
ek, NPeonoliesan TENAOBOR CoNpOTHBASHHe K| H3IOARIHH NpoBOLOE
H KATYUIEK; NpPH STOM B HIOJAALHH CO3ZAETCA nepenag TeMneparypd
Alg. 3a76M NoTEpH NEPEfEOTCH OXnamaaemoll NOBEEXHOCTLIO KATYLICK
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DIAYVXY BRYTDH Malluiki, NpecaoficBas APR NEpelaNe Ten cBoe Co-
poTHEAeHHe Ky, NPA 3TOM CO3IREETCA MNPEBLIIEHHE TEMNCPATypH no-
JEPXHOCTH KaTYWeK Hag TEMNEepaTYPOd BOSAYXE BHYTPH Mawldnsl Mg,
[@ee noTepH, NPecioNenas TENJOBOE CONPOTHBICHHE Rs MemKAy BOs-
AXOM BHYTPI MAWNKLl H HAPYAWELM OXAamaaioiunM, Co3IR4NT npe-
BLEHHE TEMOepaTypH Ay
Tenaosan CXema 3aMeELLEHR KOMNeHCaUnoRHOl O6MOTEH npuseje-
@ Ha pue. 52,0, TMorepw B 5T0R 0OMOTHE NepeladTes CepIeYHNnKaM
MIIOCOR, NPECioNEBRas TENJosoe conpoTHBAeHWe R W30AALNW Npo-
ACH, CCKIHH B Na3a; NpH 3T0M B W3DANAUKH COIAETCH Nepenan TeM-
BpaTypll Afy. 3ateM OCHOBHAR YacThk STHX NOTEP: NEPENaETCs oOX-
B laeMOi NOBEePXHOCTHI0 CePACHHHKOB BO3NYXY BHYTPH Matum:Hb,
PeoioneBas NPH Nepelsye TeNJoBot CONPOUTHRANEHHE Ky, NPH STOM
BAARETCA NpesuileHie TeEMNepaTyps NOBEPXHOCTH CEPACYHHKOB nNO-
B HAN TeMnepatypol Bu3ayxs suyTps MawinHe Afy. Tortepn, nos-
gRaroulie B no6OBHX YaECTRX CERUHOHHOA EOMnNeHCAUBOHHOR obMOT-
nNepefaxTCA Yepel HIOAAUHI MNPOBOACE H CeRuHA, Npecnonesss
fnosoe conporHedieile Ry, npe 310M B H3OARIMH CO3NBETCH NEpe-
an remnepatyps Aly, 3atem yxasausHe noTepH MepelaloTed OX-
fMnaeMol NOBREPXHOCTLYO A0GOBHX yacTell BO3AYXY BHYTPH MEMHHL,
PeOfOACBAR TENAOBOE CONpPOTHBAeHHe Ry H co3paBan RpH sTOM upe-
BSLEHNE TOMNepaTYpyl NoBepAHOCTH J000BEA 4aCTEH HAN TeMNEpaTy-
il Bo3ayXa BHYTPH Mawiuebl Af, .. [lpe crepmnescl KoMnexcauuoH-
it 0OMOTHEe NoTEpH B COeARHHTENBHEX [AYIrax NepeasKiTCs OXAam-
CMOfl NOBEPXHOCTRIO AYT HenocpencrBedHdo BOMIYXY BRYTPH MalIH-
B, npeojoneaad Tennosoe conpotTHEneare Ry, Jlanee noreps npecao-
BAOT TENAOROE cONpoTHBIenMe Ks, CO3ganan rpesdHlleHHe Temie-
VPH BOAYXE BHYTPH MALUHHLI HAR TEMNCPATYPOR OXNBKARKULETD

B3nvxa Aly.

-Jpn HCMO/L30BAHKY METONE PACYETa, OCHOBEHACIO HA TCMIOBLIX
[EMAX 3amellleHnn, RanGonsylo TPYAHOCTE npeacTasnser onpeicae-
€ TeMMOBHX COTNPOTHBACHHH, BXOAAUIHX B CXeMH 3aMeulelns.
Mero IKBHRAJEHTHHX FPEOUWNX NOTEPL. ITOT METOL OCHOBAH Ha
JHHUHNE CYNepno3HUHE (HanoxenHil nperumernfi TeMNepaTyphl, Bhi-
IBaeMbBIX KaWIuM HCTONHHKOM TOTEPL) K NPHMEHHM ORA BEHTIIH-
[EMBIX MAUTHIL

Hns acHMXpPOHHBIX MaUIHH OCHOBHOE YPaBHEHHE 3TOr0 METONa HMe-
CAEAYIOULHT BRI

ﬁlu[ ZEI {Pit“jr‘kt Fti Hnﬁﬁpﬂ + klpj.ﬂﬁ) ’ {B‘EE‘}

8 Pui, Puz— norepi 8 obMotke cratropa R potopa; Paos — noGa-
guLe noTepd B MaliHHe, R, Ry, ks — KospdHUHeHTH, XapariepH-
folKe BANAHKE HE Harpes 0GMOTKH CTATOpa COOTBETCTBEHNO NOTCPL
Cyaan, oGmMoTie potopa H 106aBoNHEX,

Cymmy, 3akmoyenuys 8 ckobku B (5-23), HasueawT 2peromumu
Fepamu, a Ry — TennosuM conpoTHB/ienueM mawnin. Ecan npoek-
IPVeMag 3NeKTPHYECKAR Mauiuua pmeer GAHIKME B TENNOBOM OTHO-
BHHH NPOTOTHNL, TO AAA NOCAEAHKX SKCNEPHMEHTANLHO MOryT Buiihb
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onpeneneHi TENADBOE CONpoTHBAexine Ry W  KoshduuncHrw &
fun B Ez. i kosdhduunents MoryT 0BT TakKe BHpamens B i
WHY YACTOTH BPAMEHHA H OCHOBHMX Pa3MepoB CEpIESHHKOB W KOPM
cop meErarence. MeTon rpelImHZ DOTEph O4CHbL YNODCH, €CaH Me-
0BXOHMO OOPENCHHTH OPCBBULCHHE TEMOEPATYPH UPH HPOCKTHPO-
MOMM(PHKAIME CYINCCTBYHMLCH MAmMHHLL, KOTOPas A0aXE:
OeiTs paccuMTaHa HA JPYIYH 4HacTOTY BPAllCHHMN HAH HA APYIHC
HATPY3KK,

¥Ynpoulesnne MeTo/lW TenaoBoro pacuera. Meroaw pacuera, ocio
BAHNEE HA SKCNEpHMEHT2ABHOM MOACAHPOBAHUN MHAW WA TENNOBMX
cxXeMax 3aMelieHus, KaK NPpasuio, He [Aai0T HMeJdeMyld BHCOKYIO Tom
HOOTH, XOTA TpelyloT SHAYNTEALHKX SHCMCPHMEHTANBHHK H pacuer
HEX ycsauil, 3to Buapano pagoMm npidun. Hpoueces tenaooOvena
SAEKTPHYECKHX MAlUHHAX CONPOBOMIAKTCH CACKIHEM Xiflakrepon
TESEHHA OXNAMAAIErD BO3AYXS, CBHIAHHLM € €ro TYpOYIeHTHOCT I
H BHRpeoOpazopannem, [loayueHne ToMHaIX pPEIIEHHN COOTBEICTBYIO-
IBX yPaBHEHH(l ABHMEHRA OXAAMAZIOWIETO BOMLYXA 3ETPYANNHTEALHO,
HO fame npi HaAHTHH TAKODHX PACMET CAOMEH M Tpyaoemon. Kpomc
TOTo, PesyALTaThl PACHETa MOIYyT HE COBOafaTh ¢ ACHCTBRTANBHLIMI
TEMNEPATYPAMH OTALNBHEIX YECTER IEKTPHRECKHUX MEIUHH BCNEACTEIL
BHAIME HEOMHOPOARDCTY CNOHCTHX H30ONAUHOHAEIX MarepHanas, TPpyn
HO YuUTHBARMBIX HERAOEHHUEX BOJAYIWHLIX BXIOUERHD, 0 TEKMT HCH3
Genmpinx, HO AONYCTHEMBX TEXHOJOPHYECKHX OTHNOHEHMH (Banpuwep,
B BEJIHYMHEC BOIOYWHOMO 3&830pa MEXLY CEPLEYHHKOM CT3TOPE B KOp
nycom Mawnin). [Noatomy Bo MHOMHX cAOydauX NPOCKIHPOBAHHA B0
He gBOCHCBAND NPHMEeHEINE YRPOULEHNLIX METOAUB TENNOROTO PacueTs,
OCHOUBAUHBX HA WCNoJAb3OBAHHM Ko3QQHUMEHTON TENJOOTAANH H TCn
nonepensyl, Oody9elinX M0 pesy/AbTaTEM IEKCONCPHMENTANLHOTO 10
CreaoBaHHA JHANKHTEALUOID KOAHYECTHE DONOGHEIX MRLUHH.

[lp# cocTasacHRB yupoweHof METOAHKH TENJOBOIG pacyera fpi
HUMaKT caeayoie gonymenns: 1) norepw B oOMoTHax d moTepn s
CTaJH CeplievHHKOB CTaTopa, QasHoro poTopA H AKOPA COIARIDT OL)1-
HaKoBHR rpeowni addexT; 2) norepn B8 akTHBMcll wacTH cepaeqi-
KOB OTBOASTCH MX IHAHHApPHY9ecKoll NOBEPXHOCTEN, 4 NoTeph B 000
BLX MacTaX olmoToK cratopa, dasworo poTopa H AKOPA OTBOORTCH
UHAHHAPHSECKOR NOBEPXHOCTLIO AoboBLIX YacTeR oOMOTOK.

B nacTonileil KHMre QA8 TEMAOBOTO PACYeTa aCHHXPOHHLX ABHIA-
Tenell, MAWiHKH MOCTORHHOINO TOKE W CHHXDOHHHBX PEKOMEHIOBAHL il
NPAMEHEHK! VIIpOUlEHHBEe MeToan Tenaoeoro pacuera. [opsaok pac-
YOTA NO STOR METOAHKE HABHTHUEH JAR BCEX BHAODE PacCMaTpRBaeML
SNCKTPHYECKHX MAWHH: ONPEALSAT NJAOUIEAN NOREPXHOCTER OXJan: -
BENHA H yaenbiike TENAOBHE NOTOKH, MPEXCANIUIMECR Ha eAHNIL)
ITUX maowWafeit; SaTeM, 3NAR IRCHEHMEHTANLINE IHANEHUA Koagip-
IHERTOR TENNOOTHZEYH H TEOAONPOBOHOCTH,
NPEBLINEHIA TEMITEpATYPEL

§ 5-4. NpenpapurensHan oleHKA 0MHAAEMOI0 Harpesa
o6MOTOK CTATOPA M AKOpH

Oxugaenoe npepbitiente TeMneparypul obMoTok craiopa naw
BKOPA B 3HaYnTEALHON Mepe OnpejelneTcR ypoBHeEM yACALHOH TChRAC

&4

ONPEARNRIOT HCKOMEIC

jolt HArpy3KW CTATOPA HIH SKOPA OT 3MEKTPHYRCKHX NOTeph B ofimoT-
e. Coranacno (1-6) y MamuK nepemMenHoro Toka JuHefinaf Rarpyaka

Taropa (A/om)
Alﬁmm] W]f|!(ﬂﬂ1j+ [5‘24]

[Hoacranue 8 (5-24) ¢ cootBerCTBYRIIHME npealpasoBanHaMH
fagessn [, us (9-39), w, ns (9-178), yuurniBan, urc notepu B 06-
oTke cratopa Puy=mil5imyr; (3sneck ) — conpornanenne ¢asu 0b-
(oTKH craropa npe 20 °C), noayunm

AJy=114-10 Py, (0tr 1 Dylepy). (5-25)

Ilpunusan nosBepXHocTh oXjaneHHa oOMOTHM craropa nponop-
noRaneHoll nponspenednio Dy, nerko sameruts, wro A Jy Gyvaer
EPAKTEPHIOBATE YHUEJBHYIO TENJAUBYI0 HAarpysky CTATOpPa OT 3AeKT-
WHECKHX NOTeph B Ero o6MOTEE
| Coradcno (1-20) y MAaHHE NOCTORHHONO TOKA JHHeflHAR Harpy3Ks

P i) As=201tw; s/ (n D,z 2a). (5-26)

lMoperasne B (5-26) ¢ cooTBeTCTBYOWMMMHE  NpeobpaloBaHAAMY
gayenna I; w3 (10-52), wy ua (1058), ysurueas, yto noteps & of-
joree AKopA Puy=Iam.ry (3meck ry — conpordsEyienne oGMOTRM AKo-
W npH 20 °C), nonydum

Ag Fo=114-10* Pug/ (mxn Dz leps). (5-27)

[IpuuiMan NOBEPXHOCTE OXJARALHHE OOGMOTKH WKOPA NpOAOPHHU-
pacioi nponaneaenn KDl nerko 3ametuvs, wro Aty Gyner
IPAKTCPHIOBATE YACILHYID TENNOBYK HATPY3IKY SKOPH 0T 3JCKTpPHYE-
KHX noteps 6 ero ocbMoTKe.

Yposens snauesuit AyJy n Agfy B CNpOEKTHPOBAHRLWX MALUHHEX,
JenenfieMidil npH pacuere oOMOTOK CTATOpDA HAH REOPA, Q26T Bol-
QIHOCTL [OpelBapHTEALHO OUEHHTL OMHAAEMOP [PEBBLICHHE Temme
pH o0MOTOK [0 NpoBefleHKA Tenjoporo pacyera. Jlonverzemue
@ucHus A Jy # AgJ; 3aBHCAT OT YCNOBHR OXAEMAEHHS MALHH 1
JACC3 HACPEROCTOHKOCTH HE30JAALUNH, CPEIHHE AONyCKaeMHe SHaYeHitn
i/, nproesern na puc. 9-B u 11-12, a Ag/q va puc. 10-22,

} 5-5. CrCTEMB BEHTHARUHW

FloTepn, BosHEKa0UHE B SISKTPHYECKHX MEIHHAX NpH HX paborte,
PCXONAT B TENNOTY, KOTOPYK HeoOXOAUMO OTBORHTS ANA TOrD, NTO-
d TEMNEPATYPa AKTHEHBIX YacTed HE NpepHCHNA ZONYCTHMHX npe-
non, yxajasEwx B8 [OCT 183 Kax ppasgno, ANA YCHICHHS
BOoA TENAOTH B M3LWAHaEX NDPHMEHHIOT HCKYCCTBEHHYIO BENTHARIMI,
IVUIECTBAREMYN' COOTBETCTBYIOLWAME YCTPORCTEAMHM, B TOJILKQ: ML
BAKPHTEX ABHTIATENAX MOCTORHHOTD TOKa Moumoctsid fo 10—
» kBT, sunyckaenix B HebOaLIIEX KOJHGECTRAX, AOCTATOUYHEM OKa-
RSCTCR COTECTROHHOE OXNAMALHHE,

Hekyecrnenuyo BeHTHASILHIO NOQPAIASNRKT HA CaOMOBEHTUARLIIO,
M KOTOPO# OXJaNUieHne oCyIeCTENNETCA BENTHASTOPOM, pa3nellieH-
MM Ha Bany Maunmy (WIH ApYruME BEHTHANPYROLIHMI YCTpolicTaa-
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M BpaLLAEnch YaCTH MABLWHHB), H HE He3asuCuMit BEHTUIRYLW
C DoRENcl oXNaNAAWEero BO3AYXE B MAallKHy BEHTHANTODOM C NPK-
BOLOM OF OTACALHOD ABHIETEIA.

CHCTeMA CAMOBEHTHASLUHKR MoXeT OuiTe padudachold I QRCUAIBNOL
V mawmnn oo crenenaMy 33T P23 war 1P22 n cnocobom oxnamae-
gua 1C01 npe pamiansHOR BEHTHAALUNH OXAAMASOWNR BOLIYX 34ca-
CEEAETCR NEPLs TOPUOBHE OKHE o00OHX NOAWHNHHROBHX  HITOB, O7-
fpacHBacTCA B palnainHOM Hanpapjeliid, OMHBAR AKTHOHHC Hacvi
Malline, § es0pacmBaercd gepes OOHOBBIE OKHA  CTaHHHL
(pue. 5-3,0). 3acacHBaHKE BOViyXa B MBWHHY H ero sHlpacuBaniie

1

al

Puc 53 Cxems ABYCTOPORKER - CHMMETPICION  paagheawnol (0] i oRTIRIOR aKcs-
anesof () BenTRANUMN  MSWHH €0 II.‘:I'E'rIEHhIE spunTid P2 n enocofos oy anmw
nur [CO1

OCYLLECTIARIOTCH © NOMOLBI0 JOTIATOK POTOPA, @ TAKKE €ro pauMad
HHZ  BeNTHAsUMOHHLIX  Kanagos (Y cepaeuHMKoR pnMHofl  Boaec
300 mm). Takan pANHANLHEAR BEHTHAALNA HAILBACTCA OBYCTOPOMHPL.
CumMeTpusnotl, oua obnagaer NpeNMYyLIeCTEAMKE B HBCTH NPOCTOTH #
TEXHONOrHYHOCTH KoHCTPYKiKK, GoJlee HH3KOIO YPOBHSH LWVYMA H BCHTH
JRUHONEWX ToTeps, 4 oxaampaounil shdexr stoll CHCTEME! THipi ua-
crore ppauenns 750 o6/MHE ¥ HIKe — Re yeTynaeT NeHCTBHIO aKCH-
aashion penTiAunL daycropoHEsa CHMMETPHYHAR pajHansHar Bell-
THAALWHA WHPOKG pacnpocTpateda B ACHHXPOHHEIX ABHIaTeARX
GoanIIEE CHHXPOHRLIX Malmrax (¢ fi>315 mm).

[pe akcranpHOl BESTHARUHY OXJaMASIOUIHA BO3LYX 33CACHBAET-
C% Yepes oKHa OQHOro NOOUDITHEKOBOTO ILHTa, ABHMETCH (apanasib-
HO OCH Baja Matndikl H ENOpacKBACTCA Yepei OKH& APYroro WHTa,
PACHONOMEHNOTD €O CTOPOHK NHCTYNAMLIEro KoHia Bana (pHC. g-3,6);
103 3THM ME LUIToM Ha BAAY PAcTOAOMEH BEHTHIRTOR, 33CACKHBAN-
Wikt # BMOpaCHBAKWKI BO3AVX. TAKAK SKCHANBHAA BEHTHANUHA HMC-
HYeTCR BHTEKECA: OHAa XOTA H CNOMHee pagHanbHOW, HO pBecneun-
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BT BLICOKIA TenaoCLeM NPH YacroTtax spailesns bonee 750 of/mun.
SR CHHXPOHHEIX Mawuk  h=<<3I5 MM ® A7 MawWHH no-
[CAHHOID TORA BCNEOCTEHE pRaa ocobeHHOCTER UX ROHCTPYRUME npen-
OHTHTETHHO TIPHMEHEHIE BRTAMHON SRCHANBHOR BEHTHARINY,
¥ Mawie co crenedso satinte IP44  w cnocofioM oxmaniiesun
E0141 (puc. 5-4.a) sHElIHAR NOBEPXHOCTE CTaHKHb DOAYBaeTCH BeH-
HARTOPOM, pPAcTOAoAENHEM Ha KoMLe Bafla MatlMHe, NPOTHECNOM0N
BN BRCTYNamllemy KoHiy. BedHTaasaTop 33KpHT KOMYyXOM, Hanpas-
RIOLIHM OXAaMAAWHA BO3AYX BAOAL pelep MAH raagxkoil NoBEpX
0 CTaniKbL Y Malin NepeMertorn ToKka Goabiuol MoHOCTH AAA

#Ti‘q':rl:rdﬁ'mr'ﬂf;ﬂlr{n
ﬂ:l —— = o A \
{r_wﬂﬁtﬂ' i e 2 -~ s e .r-..ﬂ;-_:.'-_‘lﬁ % ‘!
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5.4, Cremy BeNTRARLNA MEUEH co cTenesnbio sawsTH IP44 w cnocofon oxaam-
pennn ICDI41 (g) m 1CO161 (6)

IREIteHitR ShhekTa aXTaKAEHHA HCNOAL3YIOT B POTOPE aKCHAILHEE
a0, Tepe3 KOTOPHE NPOXOANT HAPYMHBRA oxJampaousl Bosayx
mMpoayeaesMuit» potop). BMecTo ofaysa HapyXHoll MoBepXHOCTH Ma-
MHL MOTYT NPHMEHSTHECA BOINYXO-BOIYITHWE OXAaaAMTEIH: cocpe-
fToueHnse ppucTpoenkne  (puc. D46 —cnocol  OXALKIAEHNA
20161) v paccpenoToYeHsEWe B nHAe TPpyD, BRSPEHHEX N0 BHewHeR
py#HocTH craninsl (cnocob oxnaxaewun 1C0151).

ABHTATENAX NOCTOAHHOTO TOKE TMPHMCHANT TRKWe HEIGBHCHMYR
nauHK. ¥ MaweHs Goaplofl MOLKOCTH HEe3aBHEHMaR BeHTHIRLHS
WILECTRANETCR OT NOCTOPOHHErD HCTOYHMEKE € NOABOAOM BO*AyXa no
dvGam (cnocof oxaamaensa 1C17 nan 1C37). B mamunax mesibiued
SULIOCTH PACHPOCTP2HEHD OXJIAMACHHE OT HE3aBHCHMOrD 3JCKTPO-
WTHAATOPA, PACNONO¥EHHOro Ha o6ulefl ocH B opHoM GnoKe c pery-
IpyeMEM aBeratTeneM, Takoe HeNoAHEHHE B HOBMX PaspaloTKax He-
Mib3yioT iR ABirateneR co crenesul0 3almTe Kak 1P22 (cnocob
Liavenus 1C06), rax w IP44  (cnocob oxnamnenns 1C0641).
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Faapmoe UpenNyYUecTEo BedasluciMol  BeHTHARLHEN — BOIMORROCTTE
PErvAHPOBAHKA YACTOTH BPOLUEHIN J1BHT2TEAR BHI3 OT HOMIIHEABHON
NPH NOCTOAHHOM IHANCHUN BPALLAWLIETD MOMENTE H VAYHIIEHHE SHED
FeTHYECKIK  noKasaTtesefl ApH  PeryJaupoBEHHN  4YACTOTH BPaWCHHRA
HBEPX OT HOMBHAJILHOIL .

§ 5-6. TpeGosaHHa K BeHTHARTOpaM. BEHTHARUMOHHWA pacuer

Jlag Maunl © aKenaahHoR CHCTEMON BEHTHARLUN MDIMCHRIOT 6 OC-
HOBHOM I.I.{'.'IIT[!Uﬁ'E?HHHE BERTILIRTODBL C pEﬂHﬂ.‘IhHﬂ PHEHDIIGH{EI'IHHMH
JORATHAMME, NPH KOTOPHX HPORIBOAHTEILHOCTE BEHTHARTOPA HE IEBI-
CHT OT Hanpassenns spawenus Maumas (eMm. pue. 3-6).

Mpn spawensn uenTpolemHoro BeHTHARTOpA BO3AYX, Baxons-
wnfics MOy nonarkaMy, oTGpacuBae’tcs uerTpobeRnon CHJIOH K Ne-
pHGIEPIN BCHTUAATOPA, & sateM suxonut napysy. [lpi srom y BXOA-
UbIX OTBEpPCTHIl BEHTHNATOPA COSJABCTCR pazpemenite, a Ha HapyXHOM
ZHOMETDE BEHTHARTOPA NOBHIIENHOR AaDneHHe.

Hns conpserns BEHTUARUHOHHOND WYMa M yaydiedns spdexra ox-
ASMACHHA ¥ MALMY €0 cTenesbio aaunTl 1P22 mau 1P23 u cnocoBowm
oxaamaennn 1C01 uenecoolpaisne HapYXHE AHAMETD BEeHTHASTOpPS
BGHPETS Melblle BHYTPEHHETO AHaMeTpa cTakuus #ua 10—20%, yro.
(i B MECTe BWAQAA BO3AYXa W3 BeHTHAATOPE OGPas0BLIBANACH KAMC
P2 PACUIHPENIA. :

Y scHEXpOHELIX j8HiaTesiell C© KOPOTROIAMKHYTHIM POTOPOM CO
crenesnto 3aumTe P23 » ¢ papMansiHoR CHCTEMOR BEHTHAAUNH pOJSk
BEHTHARTOPOB BHNOMNRIOT AONATKH, OT/HEAEMBE 3804H0 C KOPOTKO34-
MBKAKUHAMH KojibuaMi potopa (ewm. pee. 3-3), y asurareneil ¢ gas-
HIWM pPOTOPOM JONATRH BRagHK B XOMYTHKH, COSQHHARILINE KOHON
crepxHefl OGMOTEN poTOpa, Y CHHXPOHHLIX MAIUHH BERTHIRLICHHL®
NONATKH VEPENAAKT Ha KATYWEKax BO3OyRAeHus WHAYKTOpa (CM.
puc. 3-9).

BenTunAunoHAWA pacver. BeuTHIAUHOHHEA PacleT NpOoHSHOERT
C UENBM OnpenenéHHd  paciona Bo3nyxa Vs, Heobxoawmoro s ox-
NAXIEBMS MAlUMHB, W Hanopa BeHTHAATOpa H, ofecneussiuiero
aror pacxoji. TOMHBA pacter BEHTHAAUHOHHBIX CHCTCM SJEKTPHYECKHX
MALLKN NPeACTARJARET CIOMHYI0 3a31avy, 8 pasynyHbie OTKACHEHNH
paIMEepOB OTACARMEX Acranell W ysace  (BaXke B npenenax ycraHos-
AEHHHX JONYCKOB) BACKyT 33 cobol HecoBnaneHME PesyALTATOB HC-
nutanua ¢ pacueTHuMi pasnumu. Tlgsromy panee H3naraprca npH-

MCHREMLIE HA NPakTHKE NPHOJNHMKEHHHE METONNW PacieTs BEHTHAALRY.

Ga:ypylolLecs Ha 3JABONCKOM ONBTE. )

HeoGxonumuiil pacxon Bosnyxa mamim ¢ BKCHANBHON ceeTeMofi
BeHTHAALNH, CO CTEMEHLID 3AUIMTH | rar 1P23 n cnocoboM oxnmas-
aenus 1C01 (m3/c)

F1=F:f{ﬂ- Al* I].. EE-EE [

rae P’z — nuTepi, OTHOMHMbE BOIIYXOM, MPOXOAALIMM HEpes malmit
iy, Br; co= 1100 — tennoemkocts Boanyxa, [lx/ (° C- M), Afy — npe
BHIDCHHE TeMnepaType BHIXOAANUIErD H3 MAWHHL BO3NYXa HEQ BXO

B8

guinm (A", =2AL), °C; Aly—cpeanee npesullueHie TeMneparypu
paayXa BHYTPH MAlHHE Haf TEMICPATYPOR MaPYIKHONO OXJAamIZI0-
lero sosayxa, “C.

| XapaMTepHCTHERS BOIAYXONPOBOLE MallHHM, BLPAMAWMAN CBAIbL
anopa (mapsesun) eenvusarropa H u pacxons mosayxa Vi B Bo3ay-
onposoae, MoXeT GLHTL NPBOAHKEHHO BUPANEHS TAK:

| H=Z V. (5-29)
¢ Vs — pacxon sosmyxa, m*/c; H — wanop sentuantopa, Ila; Z2—
TOAHHAA BLAHYHHA, 32aBHCRIUNAR OT FEOMETPHYECKHX {l]I'J]:IH H pai-

epos BO3AYXONPOBOAA 3
aumns (N0 aHanOrME © _Lipopa 8 ﬁ?’;&ﬁﬂ'

z;’l"ﬂ'.r‘-""f ﬂ".'m'fﬂ# -T

pugeckoli wuensio Z
A3LIBAT SKBHBATEHTHE M LKy e
POiHEaAMHYECKHM Conpo- gﬁg | =9 . gﬁg
jBeHHeM BO3AYXONpOSQ- 4 \ _ 100
B mawun), [Ma. o™/ n®, . A
OYBOC DOpPCACNCHHE Z 3a- i IR
PYIHUTEIRHD, TaKk  Kak 550 1000
Mb BO3SYXONpoBosa Ma- 3
JHHE  COCTONT H3 pAd2 |
EROCTHOB, INMeomnx pas. (57 0
BSHLIe paaMepsl B CNouK- y B
0. Konurypaumo. Be- £ &0
uiey Z B IHANATeAbHol 50 500
Epe ONpeAeIRioT CYMMap- 4L —-1ugp
l& NA0IUAAH DONEpeanors o Wl 1.
1 H S maepmﬁp (vm7) 1 e
BXona Syx H BuXONA 20k '—}?.-?.:'
_ BO3IIVXA N3 MELIHH, =
pTOpeie  LetecooGpasuo j 1
BiblpaTs Mo CUenylOmiHM 10§ 4132
BBHCIIMOCTAM: '
5 =¥ k27
Sﬂ}ﬂﬁn;;g; (5-30) WO NI 51N ).

Puc. 5-5. 3oun cpepmin spovesnf Z=[[Dgu):
S-u: hﬂ-'liﬁﬂ::g- 15‘3” 1 = mxops Gey RCHASKNIGX BERT HAREHOTNLE rm-:.n'un

) (mxens A); 3= nxOp) € QECHATLHEME ST TN
wH mnnanaMn (meaae B) '

i

' Ha puc. 5-5 npusenenst 30ns CpemnHX suanvenufi Z ANA Mawan ©
[CHabH0IT cHeTemMoll BEHTHNAUMH, COCTABNEHHLIE © YYETOM YKa3aH-
X pexkoMernatiil no BHGOPY Spx B Spux Noche BCCARAOBAHHA 3IHA-
ITENLHONO KOIMYeCTE2 MAaLlunK.

s uesTpobe:xHOre BEHTHAATOPE, ¥ KOTOPOro JCNACTH PaCnoJio-
EHb panHanesio (3gecks H fajee PacCMaTpHBAOTCH TOJBKC TaKHe
MIMAATODE!), XapAKTEPHCTHRA BenTHIsTOopa H=[(Vs) npubanen-
J [ HPE?HEETEH' AABRCHMOCTRND

H=Ho[! — (Va/ Vs max)?]. (9-32)
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3necy Ho—Hanop BeHTHARTOPE npH
V=0, 7. e NpH SakpHTHX BAOAHHX O7T-
BEPCTHAX MalluHHH (X, X. BEHTHNATOPa);
Vimex — MEKCHMANBHO BOIMONKHOE A48
BCHTHAATOPA  KOJAHYECTBO a npH
H=0, 1. e. npn pafore BeHTHIRTOPA HETIO-
CpeACTBeHHO B OKpymamulyio cpeay (K 3.
penTHAaTOpa). 3navennds Hy B Vymae 32
BICHT OT PasMepoB BEHTHJATOPA.

Hanop sentrastopa ([l1a)

He=nu.cy (0¥geas— U nemy ), (0-33)

re  nas=06—aspopusamuvecind K1
BeHTHARTOPA npH X. x; y=120 xn/m—
NAOTHOCTL BOILYXA.

JTHHENHER CROPOETD BEHTHIARTOPA [M/C) no HAPYMHOMY NHEMeTp)

Puc. 5B, Xapaxrepucranm
HHOTO BEMTEARTOPD

(1) # sosgyxonpoBOR3  Ma-
wHas (8

Caesa=1 Dieya/ (6-108); (5:34)
no BAVTPeHHEMY auaMeTpy Duen
Uneni =T Dyan/ (6+10%). {5-35)
MakcuMansiiaf pacxon Boanyxa (m*/c)
Vo mar =042 Upeiy Spene: (5-36)

Miouiais NONEPEYKOrc CENEHHA BXOAHWX CTBEPCTUN BEHTHARTO-
Fa (v7)

-Si-r-_: 0,92 xn D“:H: ls- lﬂ”", [5—3?]
rae l; — AAHHE NONATEH, MM.

Ha puc. 5-6 npefcTasnens XapaKTepHCTHKH BOSAYXONPOBOAR Ma-
wHAsl (2) W xapakiepHcreKa uentpobesnoro sertuamropa (1). Tow
K@ NMEPECEYEHHA FTHX XapakTepHcTHK A onpeleaAcT ZelcTBHIENBHEH
pacxop posgyxa Vi # wanop sestunatopa H. 3sauenna Va 0 H mox-
HO TAKKE ONpefeNUTh COBMECTHLIM pewexiieM ypamtennih (5-29)
(5-32). Toraa aefCTBHTEARNNE PacXod BOALYXE {u‘fc} H Hanop Beu
ranatopa ([la) coorsercraettn OymyT

Vo=V, o WETH T EV, )i H=H2ZV, JI(H, -+ 2V ). (5-35)

Heobxoanmuil pacxoa sosayxa Ve y M3IWNHH CO CTENEHBIO 3aMIUTH
IP22 jiin IP23 u cnocobom oxnaxaenus 1COL, npu panvancuoh cH-
CTEeME BCHTHARLNHK Takme onpeaeinerca no (5-28).

lpuinmxennut pacxon (M*/¢) Bniayxa momer Ouits obecneyen

pPaananEHOl BEHTHARLMER, T. €.
V= k, (D, [100)* 10, (9-3%)
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R, =3.5v/{n, 110008 (1, +100), 100 (5-40)
cospiainenT, 3apucAinull or yacroTs BPELUEHUR 77,
* Joaweo Gurs: V', =V,
Hanop eosayxa, pasadsseMuil npy panseaibsaoll cucrese,
H=7 85 (n;/1000)% (D,s/100)% (5-41)

- Heobroaumui pacxoa  Bo3gyxa f' MAUK  CO CTentHbo 3alnTe

P44 u cnocoBom oxasmaesns 1C0141 (m¥/c)

Vahs P's/(cu An), (5-42)

ky=2.2 3/ [y 1000)" VD 100 (5-43)

KOSQOIIUNENT, YYNTUHBAKOIMA HIMEHEHKe TenNOCTAAYH No AAHHE
JPNyCa MAalINBE B 32BHCHMOCTH OT €ro HAMETPA W YacTOTH Bpaule-

Ipn cobmonenyn pekomengaunit § 3-9 no praBopy napaMerpos Ha-
PYIMEOro BeHTHARTOPE MOryr OuTh nfectnieqedul pacxof (wm¥/c) n Ha-
top ([1a) eozayxa cooraercricHHED:

Via= 0.6 (n,/1000) (Dyepe/100}3 107, (5-44)

H=123 (n/1000)2 (Deopaf/100) 2. (3-43)
[lonyuennoe Takim obpazom swasenue V>V, (kak npaswno).
|

l_l'a aga 6
PACHET HALEXHOCTH SJNEKTPHYECKHX MALUMH

'§ 6-1. O6wne nonomeHus

WLpesil paja NOKa3aTenefl KAMCCTBE  SMCKETPHUPCKOR MalmiHel Ha
fkHocT: — ocHoBHOM. Ecan MagcmHoCYs 381aKa, To pacuer doames
P noaTeepARTL, HTO6W CNPOEKTIPOBATE SNEKTPIYECKYIO MAWMHHY ©
OHOMMYECKH ONTHMAALHEIMH MOKA3ATEANMH  HAZEXHOCTH, 1eofXo-
IMO pRCHeT NPOBECTH JUIA pRja BapuanTos, OnTuMansHBle Akavenns
Kazateqell HajtexHocT noawus GETH  NOAyueHH B peayanTaTe
IHHKO-9KOHOMHYECKHX pacueron. [as pacuera HaNeMHOCTH SJCKT-
HECKHX MAawHH HeoOXOOHMO Npesie BCOTO O3HAKOMHTECA © HOKD-
PLIMH CCHOBHBIMK NOHRTHAMM, TEPMIHAMIT H ONPCACACHHAMA H3 Of-
TH HagexHocTR, conTBercTaytoutimy TOCT 27.002- -89

Hodexnocre anextpuaeekofl Matinib — CBOfICTBO MUK BHNON
ITh 3anauublc QYHKUHH, COXPAHAR BO BPEMEHH OJHAYEHHR YCTAHOR-
__5,11 HX FKCNAVATAUHOHNBEX OOoKaj3artenell B JaJlaHHHX nporenax, co-
ETCTRYIGLLIKE 33a03aHHBIM PEXHMEM H YCnoBHUHEM HCNONBL30BAHNA,
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TEXHHYECKOrO OGCAYKHBANHA, PEMOHTOB, XPAHEHHUH H TPAHCHOPTHRO-
pannn. Hazexnocts RBASETCA KOMNACKCHMM CDOACTBOM, KOTCPOC 8
FABHCHMOCTH OT H23HAYCHHA MAHHL M YCOOBHI €& IKCNN ATalNu
MOJKET BEAKYATE B cebs OCI0TKAIMNOCTDL, AOATOBLYHOCTL, PEMOUHTD!: pi-
rogHOCTE 1f COXPAHREMOCTL B OTACALHOCTH MAN ONPCASTMIBOE CUHETa-
HIE ITHX CBUACTB KaK AR MAWHHEL, THE I S48 €€ y3JIoR, & |

Be3orxasnocTs — CRONCTHEO MALINHE Helpepualo coxpauntt pato-
TOCNOCOCHOCTD B TEYEHNE HEKUTOPOro EPEMEHI N/ HEKOTOPOR napa-
GOTKH.

HoazosewnocTs — CBONCTBO MRIUNHHE coXpalaTe paborotnocot-
HOCTH MID HACTYNNEHMA NpefensHOrD COCTOSHIA MNP YCTEHOBAEHHOH
CHCTEMC TEXHHAECKOTO OOCAYMHBAHHA H PEMOHTOR.

PemonronmuizodNocTe — cBORCTBO, MalUWisl, 3aKAKIAKLIRECH B
MpACNRCOONEHHOCTH K Npenynpemacin # oOHAPYKERIND MRITHIR BOs-
PHEHOBEHER €€ OTKA30B, NOBPeMACHNT M VCTPaHeHHID NX NUCHRINCTBI
AyTEM NPOBEfelHA PEMONTOR W TEXHHIECKOTD oBCaAyMHBAHNS.

CoxpansemMocry — CRORCTEO MAWMNHE HENpepHBHO COXPANATE HC-
npaeHOe H FﬁﬁﬂTﬂfH'ﬂEﬂﬁHﬂE COCTOAHHE B Te4yenne i mocae XpaHeHns
H (Ha#) TPAHCNOPTHPOBAHNIA.

CocToAHKe 3JEKTPHYECKOR MAIUEHN XAPAKTCPHIYETCH CAELYNLN-
MH NOCHATHAMH.

Hecnpasnoe cocrofiue (HCOpaBHOCTh) — COCTORHHE MAlIMHE, Co-
OTHETCTRYOLEe BCeM TPeOOBAHHAM, YCTAHOBAEHHWM HODMATHBID-TEX-
HHYecKoft AOKyMEHTaUHeR, pase TaKHM BTOPOCTCNEHHLIM, KAK KAauecT
BO OKpPACKH,

Heucnpasnoe cocroanue (RENCOPABHOCTH) — COCTORHIIE MEIMHNE,
NPOTHBONOAOHKHCE HCNPABHOMY.

Paborocnocofroe cocrognue (paboTocnocobHOCTE) — COCTOAHNE
MalIMHL, OpH KOTODOM 3HaUeHHE BCceX NapaMeTpos, XapaxTeps-
IVIOLHX cnocoBROCTh BHNOAHATL 3ananubie QYHKLUHHE, COOTBETCTBYIOT
TpebOBAHHAM, YCTRHOBJCHHLM HOPMETHRHO-TEXHHUCCKON AOKyMeH-
TRUHeH.

Hepaborocnocolnoe cocroanue (HepalorocnocoBiiocTb) — cocTon-
HHe MaiHHLl, OPOTHBONOAOXKHoe paboTtocnocoGHOMY.

Iipedesbnoe cOCTORKUE — TAKOE COCTOAHEE MAalLNHE, NPH Kolo-
poM fanbHeRlLER SKCMAYAaTauHA JmomkHa OHMTh nperpaillesa w3-3a
HEYCTPaRUMOro Hapywenna Tpebosanul Ge3omacHOCTH, HWJAM HeycTpa-
HAMOTO YXOA2 = SafaMHbIX napaMerpoB 38 YCTadOBACHHBIE fpeaen,
HJIH HEYCTPAHHMOro CHIMKEHHR 3DOQeKTHBHOCTH SKCTUIVATAUMH HHME
AOMyCTHMOR, HAM HeuelecoolOpa3HOCTH MPOBeARRIA CPellero WAHW Ka-
nHTEALNOrO pemonta. [lpHanaky (KpHTEPHH) TpenenbHOro COCTORHMWS
YCTAHABIHBAIOTCH HOPMATHBHO-TEXHHYECHKOH [OKYMEHTAUMCH Ha [aH-
HYI0 MalOHHY,

Pacemorpim asa co0HTHA: N0BpemICHHE B OTKES,

flospexderuem Baznipaercs coBHTHE, SAKMIOYAIOLUICECA B HapyLie:
HHH HCIPABHOCTH MallHHE HAN €€ V3JIOB BCJAENCTBHE BIHAHHA BHELI
HHX BO3ACHACTBHE, NPEENUIAKUIAX VPOBHH, YCTAHOBNEHHKE HOpPMAaTHE-
HO-TEXHHYECKOH AoKyMeHTaumen Ha Mawedy. [lospexcperwe momeT
GBTL CYWECTEEHHEIM H HBNATBCH DPHYHHON HapywerHs paborocno:
82

GHocTH ¥ HECYLLECTBEMHEIM, rnpu KotopoMm paborocnocobHOCTE Ma-
EHB COXPaHALTCA.

O1ro3 — cobuTHE, jagAOUADescH B Hapywernn paborocnocob-
sors maigenil, Orkaszel MOryT GuTh BlHE3ANNNE H NOCTENeHELE, He-
BEHCHMEE R S3aBHCHAMblE, NMEPEMEMIKUNCCR, KONCTPYKIHBHIIE, Npo-
BECNCTBEHIEE H SECANYATAUNORKELE,

SnexTpHueckHe MauinHe Moryt 6Tk BOCCTaHABJINBEEMBIE M He-
MECTAHABNHBREMEE, PEMOHTHPYOMLE H HEPEMOHTHPYEMLIE,

Tlouty AGaR 3AEKTPHYECKAR MAIUHHA MoieT OHTL OTPCMOHTHPO-
Siia. OZnako 570 He o3HaYaeT, 410 K J060H Maliiie MOXHO NpHMe-
Th TepuMH eBoccTavamanBacMans. [lpuunna B TOM, 970 BOCCTaHOB-
HHE SACKTPAYSCKOR MAWKMHE A0AxH0 OHITL SHCHOMHYCCKH DOpasaa-
3 Ecay croumMocTt pesonTa npesmniaer  CTOMMOCTR H3TOTOBJIEHMA
BON MALUKHE (A CHEUHAMMIANPOBANHON SNEKTPOMaIUHMOCTPORTEND-
M 38BOAC, TO TAKyl0 MAWHHY CYHTAIOT €HEBOCCTaHERIHBAEMOHAD
BKOBOSIbTHHE acHUXpoMHEC ABHrarend HebOAplIOH  MOWHOCTH
ITaTcR eHesoceraliasnnpaemumuy, Tlozapammuee GoNbLILHHCTEO
k8308 3THX apnratesell cocTarngloT orkasu obmorok, TMosroMy pe-
Mt nBuratensil vpeliyer noaHofl sament o6MOTKH, HOB YOJIOBMAX
ENAYaTALKE NEPeMOTKA ABRTATeNER CTOHT LOpOMeE - HIrOTOBNEHHRA
Hapoborxod RasuBacTeA NPOIOMMHTEABHOCTE HAK O0BEM paloTH
s, O6uwio HapsGoTHa 3ACKTPHYECKON MallHAL BHDAMEETCA B

HHUEX BPCMerH, HO MOMET BRHpaMaTbCh H B JPYTHX eIHHHUaX, Ha-
JMep LA renepatopa — 8 KAJMOBATT - Macax BhipabGaruieaeMof
EKTpOIHEDIHEH.
| Texnuyecrul pecypc (pecype) — wapaboTKa MawlHiu OT Havana
CRAVATALIE HAH ee OBJIEHIIA NOCHE CPeflliero HiH KanHTaf b-
Br0 FEMOHTZ [0 HACTYNAeHIA NpefeAbHOro COCTORRMAL
Cpox caymbol— KanehpapHas NPOLOANKHTEABHOCT: IKCANYATALHR
IIHHBl WK €8 YI0B OT Hauana HAH ee Bo3oGHOB/EHMA NOC/e Cpel-
o HIH KaNATaabHONO PEMOHTA [0 HACTYMJEHHA NOpefensHOro co-
URHHA.

Cpox coXpaNeeEmMOCTY — KanenfapHas NPOAC/MHTETBHOCTE Xpale-
A (HaH) TPSHCHOPTHPOBEHHA MaUIHHEB B SalaHHEIX YCHOBHAX, B
4 = IHE BRAMN Noc)ie FDTEPEI-H COXPAHRKITCH 3HAYCHHA JAMAHHEX NOKa-
ffeseh b yCT2ROBICHHEX Opejenax.

 flokasareat HOOPMKOCTE — KONHMECTBEHHAA XAPAKTEPHCTHEA Of-
N0 117 HECKOSLEHX CBOMCTB, COCTEBASAIOIIHX MAREMAOCTH MALIHHMHL
Il NOKa3ATeNH MOTYT ObiTh enNHHHYHBIMH HAH  KOMIJTEKCHLIMH.
IHRHSHER ToKa3laTe s HaZeMHOCTH OTHOCHTCA K OJHOMY H3 cooficTs,

ABASIGIINK HEOSWHOCTS MAINHHL, 3 KOMIJeKCHBA — K HECKOAb-
M cRoiicTBaM.

PaceMaTpHM @IHHIUNEE NOKA3aTes HapewHocTH. BesoTHaslocers
PAKTLDHAYETCH CACLVIOUMME nokasatensmy. Beposrnocrs 0esor-
BNO( pofoT — BEPORTHOCTE TOFO, YTO B TpeeNax 3alaHHOR Hapa-
FKH OTME3 MEWNKE He BOIHWKEeT, cpednar napafiorra do orkasa —
TeMATHYECKOE OMMAAHME HAPAOOTKY MAIMHE [0 NEPBOND OTKA3E;
FEHCUAROCTY OTRO306 — YCAOBHAA NMNOTHOCTL BEPOATHOCTH BOXHHK-
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HOBEHHA OTHE2H HEBOCCTAHABIHEAEMOR MALMHN, ORNpeIesseMan maw
PACCMATPHBAEMOro MOMEHTA BpPEMEHH MpH YCHOBUH, NTO RO 3TOr0 MO
MCHTA OTKa3 He BOIHHK; NAPAMETP ROTOKG OTKGIO8 — NNOTHOCTL Be
PORTHOCTH BOAHHKHOBEHHA OTKaza soccramasdnsaemoll MalHHE, on
PelesAEMAR LA PACCMATPHBAEMOrO  MOMEHTE BpeMeHn; napafor:.
Had OTKO3 — OTHOLUIEHHE Hipdﬁﬂl'ﬂ.ﬁ BOCCTAHABIHBAEMON | HHI.I.IHHI:! F.
MATEMATHYECKOMY OXHATHNKD YACHE ee OTHKaoB B TE*IEHHE STOR H
PaboTHH.

[lepeuncnennue nogasarem OGesorTkasmocty moryt Gurs onpeic-
NEHt NO CTATHCTHYECKHM fsiHuM of oTHasax caeaywuny ofipasom

Bepostuocts Gesorkaanofl pafoted # orkas cooveercroenno 6yay

p{f} = (N — nicax (1)) /N; Q{f} =1 — p{t} =F(1). (6-1)
3pece N — xonpuecieo MawHe B Hayanse wcnsutaamil; negg(f) — ko-

AuNecTso MallHH, oTeasasummMx a3a epems f; F(I) — eHTerpanskas
¢vekuEg Bpemenn palornl 40 OTKa3a.
Caegosatensuo, aupdeperunanetbfi 32ko (paoTHocTe) pacope-

AejeHin;
f{)=Q"{{}=al1), (6-2)
rne
a(t) =n.rlf) /(N AL) (6-3)
-— QACTOTA OTKAI0B.
Cneaonarensho,
[§ ¢
Q{’}-:!ﬂ“mfi F{f}-—l—ga{!}dt. (6-1
0
HurencussocTs oTEaIOR
A1) = noru (1) / (Voo AL), (6-5)

rae Nep — cpennes KoOWSECTEO MALUHH, KeNpaEHo paGoTaloliMx B HH-
TepBane speMenn AL
Herpyano nokasats, uro
t ¢
—f %t e —| % on d

aily=¢ Y 2 =at)p{) Aitye *

Cpeanan HapaloTKa 20 oTK238

all)= (6-0)

r
—1 R {f) oo

A +x
T=% tN= Srﬂndr;)' (67)
=] —
rie ty— BpeMn GesoTrasnoft pabors i-R MalHkbL
Cpezauas RapaGoTka A0 0TKa3a paBHa naowagy nol Kpueofl pe-

poaTHoCTH GedoTKasHoR paborsl
Cpennsn gapaborka H3 OTKS3

=
P E t) Mo

i=l

(6-8)

4

HonrosessocTs XapakTepHayercs cAenyiomnM nokazarenem. lam-
g-NPOYERTREWL pecype mMaliunte — Hapaborka, 8 TeueHHe KoropoR
jALHEE He LOCTHTHET Hpeaensiord COorroadM © 3anaAnoll BepoAT-
b ¥ TPOLEHTOB:

pity)=y/100. (6-9)

. Jlesas yacts ypassennn (6-9) onpeaenneres no (6-1).
Kpome 1oro, HCNOALIYIOTER NOKE3aTeMH: cPemHill B HAIHIMeHHER
JECYPC, TaMMa-npoueHTHEA, HasnageHHW W cpeaHsfl cpoK caymGr.
PeMoHTONpHrofHOCTh XapaKTePHIYETCR CAENYMIIHMM OOK33dTe-
Bl BeposTHOCTo OOCCTAMOSACHUA B 38LEHHOC BPEMA — BEPORT-
: 1070, 9T0 BpeMA BOCCTAHOBAEHHA patoroctnocobHOCTH MalHub
€ npesbicHT 3anaknoro. Tlpn sroM nog  BpemcHeM BOCCTAHOBJIECHIR
QHHMaETCH BpEMS, 3aTpanuBaeMoe Ha ofHapymedie, NOHCK OpHYH-
W OTKS340 H }'ETFIEHE‘HHH “ﬂEﬂEﬂmHﬂ OTKAa34,
Cpidnee 8peEMA 80CCTANOBAEHUA — MaTeMaTHYeCKOR
MeHl BoceTaHoBNERNA paborocnocolHOCTH.
CoxpasfeMocTb XapakTePHIYETCH CAefyOULEMil ABYMA nOoKasare-
. H: rAMME-IPOLEATHEM H CPENHHM CPOKOM COXPEHREMOCTH.
Cpejil KOMINEKCHEX NOKA3ATENed ROACKHOCTH OPHMeHHTeABHO K
MIEKTTHUCCKHM MEIMHHAM NPeJCTARAAKT HHTEPEC CRENAYIOUIHE NOK:-
Erean. Koahdunuenr zoTo8HOCTH — BEPORTHOCTE TOrD, YTO MAILIMHA
Kamercs paGorocnocobHofi g NpoOM3IBONEHNA MOMENT BPEMEHH, Kpo-
| IIAHUPYENLIX [CPHONOB. B TCHEHHe KOTOPHX HCNOILI0BAHHE Ma-
i DO NasHawenuo He npepycmarpupacrcs. Kosdduuwenr roros-

H
b=t/ (tyr1a), (6:10)

{, — rapaborka Ha oTKas; fy — cpeaHee BPEMSA BOCCTAHOBAEHHS.
RosguyjuenT TexHuwecKkozo ucnoAL306ANUA — OTHOMEHHE MaTe-
THNECKOTO OMMAZHHA BPEMEHH NpeOLBaHKA MAAHL B paBorocno-
BOHOM COCTOANIH 38 HEKOTOPHIl MEPHON SKCMAYATAUEH K CyMME Ma-
SMATHHECHIX OMBAARHNE BpeMenn npebGbBanHa  MaWHHE B palioTo-
ocofitoM cOCTORHHEH, BpeMenn NpocToes, obYycloBieHHHX TexHiue-
Kiim oficaysdeanmes, H BpeMeny PEMOHTOB 38 TOT e NEPHOA JKC-
arauns, Koadubuusnent rexurgeckoro obcaymnpanns

¢ . — CymMMapHaR Hapalorka 3a paccMaTpHBaeMuH nEpHos BpeMe-
i; lpev — BPEMA NPOCTOEB HA PEMOHT, foe — BPEMA NPOCTOEB HE TéX-
HecKoe OGCaYVKHBAHHE.

TpydoeMEccTy B CTOUMOCTE TEXHHYECKOTO 06CNYHHBAHNA (peMoH-
) — 1aKMe HoMIMJekKcHHe NOoKa3aTenan HAOEMHOCTH, OHH OWBaKOT
PELHIE H YARIBH LIS,

GHHIZAHHE

' § 6-2. Crpykrypubie CXeMil HAACKHOCTH 3INCKTPHYECKHX MAIUMHH

Hns paciera RajeKHOCTH TMPeMAe BOCTO CACAYET paapaﬁuﬂrh
PYKTYPHYIO CXEMY HAACMHOCTH INEKTPHYCCKOR MAWNH, BLIABHTH
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OCHOBHBIE SKCNAYATAUKOHWRG
GakvopH, BAHAKIINE HA Ha-
LEWMHOCTH, 'H OLUeHHTD HX Ko-
Auvectsendo. B cTpysrypHy
exeMy AojimaE sofiTH ocHOB-
Hhl€ y3AR MalllHHE, DoABep.
Mesnme orkasam. Fak, maw
ACHHXPOHHLYX aABWraTenef ¢
KOPOTKOZaMKHYTLIM  POTOPOM
TAKHMH Y3JaEMB ReROTCH of
MOTRA CTATOPa @ FOAWWMHE-
KOBHRA y3ed, @ B cayuse as-
Horo poTopa, Kpome T10ro, ob-
: MOTKa pOTIpa H yaen Kou-
TakTHHX roael. [Las Mawni nocToRIAOro TORa—0o0MOTER: SKOpPR, BO3-
Oyxciennn, nobaBouHLX NONIOCOB, KOMOEHCAUWOHEAR, METOYHO-KOA-
ASKTOPHHA H DOAWHNHHKOBHIA yank. [LNA CHHXPOHHHX MauiHH —o06-
MOTKH CTATOPa H Bo3GYMICHHH, Y3/Ibl KORTARTHHX KOJell H NOMHN-
Huxonu,

Cipykrypeas CxeMa SAERTPOMAWHHALX npeoGpaizosatesed e
CHOALRD CAGMHEE, B HEe BXOART COMOTEH HA HCNOIABIMHEX H Bps
WaloiwExes 9actax npeobpazobatens, KoAJeRTOPHO-ULETONHER H Roj-
WHIHEKOBLI yaau, 610K peryAlpoBaHng, yien KoHTakTHRX Koned. Ha
pic. 6-1 npusesecia, Kak onHa M3 HaWwGoJsiee CAOKHBIX, CTPYKTYpHan
CXeMa HANEKHOCTH MeKTpoMawnnioro npeobpasoBatenfi NOCTORUKOIO
ToKa B onHOgasuf,

Ilns kamaoro 3JcMenTd 8 CIPYKTVPHOR oxeMe qogaxna GHTh pas-
paloTasa METOAHKA PacuCTa HAEHMHOCTH, OCHOBEHHBA W3 MAaTeMaTH-
GeCKHX MOASAAX HAgeMHOCTH 9THX yaiobs. OG6LIYHO B SJIEKTPHYECKO!
MZIUARe OTKa3 J06oro SNeMentTa B CTPYKTYpHODl cxeme HaaeXHocTH

NPHBOMET K OTKA3Y SNERTPHNECKON Mmawmus, Ecam OTKasn saemex-
TOR H YaNoB He3aRHCHME!, TO BEPORTHOCTL Gesoriasnoft paboTu Snext-
pHueckoll MauinHE

Mycaopeey:
RESYRLoR
OrD I

rOpND - U
e il
SRS

Pirc, 6-1. CrpyrRTypRas ©€xXeMR  HAASWRHOCTH
IANETPOMBWNNEOCD npeolpricuaTenn nocToRE-
HOMO TONE B nanodainnill

[
Prlt '_"]1 Pi

=1

(6-12)

rac p¢— BEPORTHOCTE
nos— g).

Eciiit oTKa3 OOHOYD H3 Y3408 328HCHT OT BEPOATHOCTH OTEA3a ApY-
foro, T0 QAR onpeaenenHs BepoRATHOCTH OciorkasHof palorTH snex:-
pHYECKON MAlKHHE HeoOXoaMMO NEpeMACAINTL YCAOBHBE BEPOATHOCTH
GezoTrasdoh paboTal cooiBeTCTRYOWNX vanos, Ecal BepoRTHOCTs Des-

orxasuofl paloTH oTieaLHEX yanoB OiHiKa K edHHHLE, TO STHE Y3/l
MOMXHQ He YUNTHBETL B CTPYKTYPHOH CXeME B NPH PacyeTe HaNemHO-
CTH snexrpiveckofl Matnihi.

a0

Gesotkaseoft paforw i-ro ywia  (Bcero ys-

§ 6-3. MaremarTHueckse MONENH HANEMHOCTH
SNEKTPHYECKHX MalIKH

CrenyollHM 3TénoM paspaforks METOANK PACYETA HA1EXHOCTH
PIEKTPHYCCKHX MALLKH SBAAETCR COAAHKE MATEMATHYECKOR MOgeH
MASHHOCTH AR KaWA0ro yijla, BXOAMUIEro B CTPYKTYPHYD Cxemy,
IMEoan — cayysdnee colLTHR, NOSTOMY ANR OOCTPOEHMA MATEMATH-
EChOR MOAEAH HANEHKHOCTH HCMNONLIVETCR anmapar TEOPHH BEPORT-
OcTef B MaTeMATHYLCKOR CTATHCTHEH,

[Mpu cornanmn Moaeay HeoGxoaumo H3 GoaLWOro KoNHYECTEA na-
BMETPOB, XAPAKTEPHIVIOUIHX SACKTPHYECKYD MawHHy, BHOpaTh OC-
OEHLIE, BANFIDWEE HA  HaAEMHOCTL, BTOpPOCTENENHME NEpaMETpH
Easun Guite orGpowern. OnpesensioT QAKTOpE H 3NEMEHTH, KOTO-
BE crenver yuwrksais npe noctpoesun, Cocranasior Qopmanuio-
janny o cxeny. TMpecEpazosanue 5TofR exeMbl B MaTEMaTHYECKYKD MO-
E1b BRIIOJRAKT METEMATHUCCKHMH METOAAME.

[Ipn cocTaBaenny MaTeMATHYECKONR MOJENH HAZRHHOCTH SAEKTPH-
OO MAUNIE MORHO CYRTATH HAACAHEM BCK 3NeKTPHYECKYIo Ma-
Biny. B srom cayuae Moleas NOAYMAETCH AoBOARHO caroxHol. Moxk-
0 nOfTH MO APYrOMY NVIH H CYHTATE WIAGTHENM Kamnull yaen B
IPVETYPHOR exeme MaJeHHecTH (MEMEBHTHOBYIO HAONALNK, KOpHyC-
W10 1 mémkdaInyio NI0ARLNI0, NoJUHMHIKONHe YR B 7. n.). Torpa
A KaMporo yaaa paspaGaruiBACTCR MATEMATHYCCKAR MOAEls H Ha
® OCHOBE METOAHKE pacyeTa HapesHocTd yina. Paccustee Ragex-
PCTH OCHOSHMX Y3A0B H 3Hak No CTpyKTypHofl cxeme, Kak (napan-
EABHO MAN NOCAEROBATENBHO C TOYKK IPLHHA HALEWMOCTH) coesume-
B STH V3L Memay coO0H, MOMI0 PacCuMTaTh HAAEKHOCTh 3NEKTPH-
ICCKON MalHHBL
Matenatueckie MOLCAH ANK PASHBEIX BHOOBE 3NEKTPHNYECKHX Ma-
H MX yinos opeseneint B [31] B macrosmesn riase paccMor-
M Noapo6iio TOABRO MaETeMaTHYecKHe MOpend AnA ranbosnee pac-
POCTRAHEHHEX SAEKTPHYECKHX MatiHH — acHHXPOHHBX ILPHraTENeH.
EPEAN BCHHXPOHHBIX ABNFATENCH Mellee HALewHEl ABHIATENH CO BOHIT-
gofl obmorkain. B wex orkaas ofMorok cocrasasiior 90—98% or ob-
llere HONHYECTBE OTKAIOR, NOSTOMY tedecoolpasno paccMOTDET: Ma-
FEMATHHECKY D MOOEaL LA 3TOr0 HaHMeHee HaneHROoro yana ABHTETE-
Nei co BCENHOT 0OMOTROIN.

Ilns ofimotok scHuxpodHHX nsuraveneil paspaoTant ase Mate-
#ATIMNECKHT MOOCJIH HA3AEKHOCTH. ﬂ-ﬁ!! OHH OCHOBAHKW H& HIBLCTHON B
®opiE HanexHocTn Modenn npoudocTH. Oamakc B KagecTse napa-
ETpa, XapaKTepu3yOULCro 3INeKTPHYECHYIO NPOYHOCTh HAOMALME, B
JepEoH MOLCaH NPHHETO npolusHoe HanpAXkeHne, a BO BTOPOH — JAe-
iexreocTe, o degexTHOCTLIO NONMMACTCA SHONO jeeKToR Ha efH-
e NOHAE HIE DAOLLANH M30AAUHH, 8 dedexToMm CUHTAETCR CKBoO3-
{0e nospeslenne n3onsuen, npobisioe EanpAXeHdAe KOTOporo He
blie HANPAMEHIR NEPERPHTIA N6 NOBEPXHOCTH HIOMAIUHH MPOMENYT-
{3, umeminero gakny, pasuyio Tosiusne  Haonsuen, OOMoTky acuu-
APOHEONO OBNTATENAR MOMHO NpPeACcTanHTh KaK H3ZleaHe, cocTostiee B3
i 3aementon. Takumy 3IneMPHTAMH SBARIOTCR MEXMBUMTHOBAS, KOp-
IVCHaR || Mok asHan ploasuss. CpeaH STHX 3JeMeHTOB BCWNROA o6-
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MOTKIl OTKA3W pacnpefenniored caeayiolnaM obpasom (Y ): MeHBHT
KOBME 3aMEKAHHR — 93, KOpnycHas HIOARUHA — 2. MemGaInas uio-
nauen — 5 O3nskoMOMCE C©  MarTeMarHuecKHMH MOAeIsvMd  ons
MEXMBHTKOBOH H30MRUMIL |

PaccMOTpHM OEpPBYI0 MaTeMaTnycckyio Moaehs (em. [3))
DneMeuTaMs  MCEBHTKOBOM H3ICIAUMN MOXHO CHMTATE B2 TPG-
POJHMKE, PACOOIOMCHHMX priovM B maly  Hik - Jobosow
qacTH of6MOTEM H paafe/eHHHER MeXBHT-
kopo#t waoamuned. Jlam ycnewvoft paGo
Thi MEWBUTKOBOR H3ONAUHH 0OMOTHH
HenOXoNHMa HCIpPaBHOCTS BCeX BXOLAR-
HHX B Heée SeMeHTOB, TAK Kak npobod
HIOJRNKH  Me¥ny Napod  COCENEwWY
NPOBOAHHKDR TNPHBOAMT K OTKa3y BCed
ob6morkil. EcTecTBeHHO CYNTaTh, WNTO
SJeMEHTH OTHAIWBAKNT HEIABHCHMO NPy
o1 Apyra. nemeNTE OOGMOTKH MOMHC
cunTats cakHarkoeuMH. [lpoGuBHoe ma-
NpAKEHME BCEX NAap CoCeIHHX MNPOBOI-
HHKOB mopuHuseTcH  QHECHPOBABHOMY
pacnpesenenno  pepesthoctelr.  OTkas
NPOHCXOANRT TOraa, KOs HAalpsAehl,
NPHICKEHHOE K COCEIHNM NpOBOAHEKAM,
npesuiiaeT OpofHBHOe  HalpRMeHwe
MCIBHTROBOM HAONALUHHE B AAHHOM Mec-
te. [lpHioMeHHoe HanprReHne TakKme
gbiaaaer HEKOTOPHM pacnpenelcHHes
peposiThocTefl. CorZiacHo Mogend apou-
HOCTH, BEPONTHOCTL, TOTD, WTO MEMeMT-
KOBaH Haomuus e npobuercha, papea
BEPORTHOCTI TOro, 470 NPoGHBHOE HANMPIIMEHHC MERBITROBON 130A5-
IHH NpEBOCKOMNT NPHICKenHo K Hell Hagpsaenune. Ha pite. 6-2 rpa-
QMUeCKH MpenCTARICRS MATEMOTHUECKAN MOARIL. HAREHHOCTH MCH-
BHTKOBOLN H3OJALLH. 1

Beporthocts Gesorkasioil paGoTi 3acMENTa MEKBATROBOH H3O-
JRILAN

Ve U

Pue. 62, Tpadmauweckan wiep-
NPETALNR MATEMATHUECKOH MWDRE-
A HEJEMROCTH  MERbuTRODON
HACONALHA
1 = mnoTRoCTE PACTPENCAEREA WRNTHR-
mengd. npasomEEIWE NEMEY ENTHA®
NN . J=— nnomwOCTE  pRIMpearArHne
npoBiesitic  wenpamewel, KapaKTepa-

SYBIUNE AFEETDMNENEY  NPONEDCTL
MeMBEnTROEON N

L |..|'=

oG
Pi={ IE f(U,) g (U)aU dU.. (6-13)
0

rac f(Uy) # g(Ue) — cooTseTcrackin NAOTHOCTH PACNPEAEICHER DPO-
GUBHOIO W MPHAOACHIOIO HANPRIKCHHN

[Mposeaeunne wocaenoauus (e, [3]) n03BONKAK TONYYHTE MATEMA-
THHECKYIO MOJIE/ L MEKBHTKOBOH HIO/IROHE B CICAYIOIEM BEOC

U575 exp ( —0.2781%Y)
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Jc f—l_."lﬂ:-lflﬂt"l'b HOMEPOBR MCHIIY COCCAHHMN  TIPOBOOHNKESME {I"IPEI'-'-
RHHEND MPpOHNYMOPOBIHLK B NOPRAAKE 11X HAMOTEH HE I:I.lEIﬁJIﬂH}: o, —
DIHYECTBO NPOBOMLHHKOB B [Hasy; (— NOPRAKOBHN HOMEp CeKLMM,
f — HANpAARCHIC, NPHAOKEHHOT K [1Fﬂ'HﬂﬂHHHﬂH C PajHOCTLIO HOME-
on [; My, — MmateMartngeckoe oXUIaHHe HANPRMCHIA HA {-# CeKUMN;
e, — CPEAHEE KHANDATHYMOE OTK/IOHEHME HANDSKEHHSA, NPHACKEH-
010 K I-A CexUNH; By — KO3QPHUNERT HMAOYABCA; dp, Us — napawer-
8l pacnpenenciua Beifyana (ana npoGHBREX HENpRAMKEHHH); ¥ —
QAIHNECTBO BRIKMCHRA SAEKTPOMBHTaTENns 3a 3ajadnyt Hapaborky.
Metonrka pacuera BHENeRMHOCTH MEXKBHTKORON HIONAUHH BCHNHOA
EMOTIN BCHHAPOHHOTO ABHraTeas (OCHOBAHHAA HAa MPHBENCHHOR Ma-
M ETHHCOKO MOTEAR), 8 TAKMKE MCTOAMKA PACHETA APYTHX FIeMeH-
8 3TOR OOMOTEH — KOPNYCHOR M meadaznol B30aaUNN — NpHBELE-
W 3] |
. PaccyoTpiNBTOpPYIO MATEMATHYECKY IO MO 0 €A b IR MPK-
ITKOBON W3OAALKK, 3 TaKme MOgenH aaf KopnycHofl ¥ mewdainof
MIHIHE, KOTOPBE OCHOBAHE TAKMe Ha MoAeiit NposMHOCTH, HO napa-
POM, XEPaKTEPHIYIOWHEM  SJEKTPHYMECKYHD TNPOYHEOCTH H3O0JRLHH,
ErAeTCcA AcerTHocTs. B HacToRleR riaBe pACCMOTPHM TOABRO OC-
DEHLEC NOJOMEHHA W JonylUleHyHs, TONOMKERHHE B OCHOBY MOLEJH;
QOpMy L, BXOARUIHE B MATEMATHUECKYIO Moneab, mpHeeneHs B § 9-15
PH HANOMEHHN METUOAHKM pacdeTd HANeMHOCTH BCHNHOR oOMOTKH
Jp8 ECHEXPOHHOTO JIBHTATENR.

[lpi NoCTpoeanE MaTeMaTHICCKOR MOABTH APMHATH CJeayoliHe
DIOAENHA H ponyiternd, OTKaa  HIOARUNK OOMOTKH MPOMCXOAHT B
MyALTATe K. 3. (BHTKOBOrO, Kopuychoro, Mexgazuoro), KoTopoe
BAMOKHO TONBRD 1IPH CYILECTBOBANHA NedhekToB KOMIOIHIHE BHTKO-
i, kopuychol 1 Mmexdaznol vaonaund. JedekT MOMET HMETH MECTD
D NOCTEBKE MATCPHANDE, BOAHMKHYTLH B NPOUEcce HIroToBAEiHA ob-
DIKR (nopessl, npoxoas, caHps, TPeulHHE) M olpazoRaTucH B pe-
¥auTeTe crapeduA (Tpewtkuu), TlepekpuTHe NPOMCKYTHOB MERAY
BROEEAYULIME 4ACTRAMH B MecTax pedekToB TPOHCXOAHT 8 pe3yisTa-
: BOIAERCTBHY KOMMYTRUHOHALX [EpeHanpAMeEHHH, BOJHHK2IOLWHX
B TyCKe, OTHAUEHNH KA pesepce anekTpoasurarens. Ilpy pacue-
2 BEPOATHOCTH OTK&3Z2 BHTKOBON H3OASUMI  VNHTHBAWTCH TOSLKO
NOTHO KacAmUIMECH VuacTkH coceanux sntkos. [lpusmTo, uro orkas
APy CHol W MexdaInol BIONRUHN MOMET NPOR3OATH TONLKD NP NO-
PEXETNH BCEX CJA0ER B MPEAEIaX IMEMEHTAPHONG YHACTRA.

Coriacio MareMaTHYeCKoR MoJcdH BEPORTHOCTL OTHa3a oOMOTOK
BCCYHTHBRIDT ANA NOUCHLA0BATENLHEX HHTEPBAIOR BPCMEH HapaloT-
). Benuwna usrepaana pufiupaerca Takofl, B npeseiax xoropoit le-
BXTHOCTE HIONRUMK H3MeraeTcR HecyllecTrenno. Jledexrs #a caosx
Efipefenax SAeMEeHTAPHOIO YuU3ICTKA KOMNOIHUNY HIWINLRN OpPHHEH-
@orcd cornsgaimuMi. Jedexinocts MICAAUHK ONPEASARETCA Ha
IponATaliiex ofMorounux nposoaax, nazoeofl B MeM(aIHOKE H30-
BRI, YIORENNLIX, 8 38TEM aKKYpaTHO H3BNEueHHEX M3 na3a. Band-
1€ NPONUTEY OGMOTKH YUNRTHBAETCR CODTRETCTRYICLINN KoshdHUMEN-
M. Hexonnan pedexTHOCTH NPOROAGE ONPEAENRETCA H3 lIPEANONINKE-
iH, 410 aedeKTHA HIDNALNE, HMe WA CKROIHEE MCBREMACHHA,



HedherTHocTy onpeiciReicd HEX04A H3 TOro, 970 DeUKTH paEcnono
WMERH HA AanMe npopOfia CAYYAlHO H pacnpelcacHbl DO AAHHE NPOBD
aa no zakony [Tyvaccona. MeTognKa pacucra HAOSKHOCTIE BCLWITHED
GOMOTOK CTATOpa ACHHXPONHKWX AUHraTenel HNOYMCHA B BiLLe OTpac
NeBOr0 cramjapra. DTa METOAMKA B YNPOUICHEOM BHIC M OpHMEp

pacuera no Hew npupenesn B § 9-15. 8"

Fnasa 7
TEXHHKO-3KOHOMHYECKHE PACYETHI

Texunueckilli yPoBeHEs CHPOEKTHPOBEHUON SNCKYPUUCCRON Mallii|
CNEUHATUSHPOBAHHOID HAsSHaNeHUA MoMcery C(ufs  OUPHEH CIefielib:
OCYLeCTBACHHA B NPOEKTE OCHOBHLIX XAPaKTePHCTh, HEDGRULIMNE
anm aawsol ycrawoekn. Hanpumep, B8 KayeCiBe Tpedosasum 1oKCl
YCTEHOBEN MOMCT RBANTLCH MHHHMIALHAA Macca WA MBNHMBILH
SHHAMHYECKHT MOMEHT Hiteplns. Aad ReROTOpLX YCTAHUBUK TPLGILi-
5 MHITHMBALHAN BHICOTA WAH AAMHA Maliihsl B Apyrix cayHumx npe
panupytownMu  sanmores Tpebosanns & KILL Ay kosgguuient,
MULLBEOCTH, K NYCKOBOAMY MOMENTY, MakCHMIIbiOMY MOMenly 0 3. ©
B rokux chydasx EpHTEpHeM TEXHHRECKOTD yPOBIA HAN SPECRTHULG
CTM Mol SBARETCA YAOBJETEOPEHME GANOMY AN HOCHOALEINM 1
yKasannwx tpeGopanui. Ecau st TpeloBasns NPOTHBOpPELIBHN, 1o
HeoGXOAMMO HAXOAMTR TpHeMJCMOT peileHne, VADBARTHOpRIUIICE ©
onpeie/eHHON MEPE KamAOMY N3 HUX.

Oniako GOMBWHHCTBD 3ASKTPHUECKHX MAWNH NPOEKTUPYRICH 1
waroToRasoTes ans obwero nazpauwedus. Taxwe Matilns Moryr Oune
HONGALAOBENE B PA3NMYHHX yCTasomrkaX, Mamiii OOWEro Haliaic
WA COLYHO M3rOTOBASIOTCA B BHAC CEpHH MAWIIHE €O CTPOUHG M-
PACTRIOUIHMY DCHOBHLIMKE DAPAMETPAMH — MOLIHOCTLIO ¥ regMerprye:
CEKMMH pasmepaMi. JTH MaIDWHE IOJAMHE YI0BAETBOPATL B MacTu
pEOOUNX XAPaKTEPHCTHE TPeOOBAKURM LERCTRYIOUIMX CTANAapTOn |11
YEXMHUECKHX YCAOBHI M BMECTE ¢ TeM ObTh INOHOMMNCCRY SQPRET G-
HEME A08 HAPOAMOre XO3RKECTBA.

Hanpumep, npu cobmoaeinn yrasanuux TpeboBanni Crahaapior
MalHusl MoryT OhiTh COPOEKTHPOBEHE C© BHCOKHM HCODJBIGHIHNTM
AKTHBHHX (npuﬂﬂﬂHHHnﬂuﬁ H MArHHTHEX) MaTepHAN0OB, HMETL yMeHL-
[DEHHYD MACCy H, CACA0BATeNBHO, CIOHMOCTL. Oanaro coau mpi
TOM YXYALWAWTCA SHEPIETHUECKHE NUKESATENN, TO MOBHCITCH CTOL
MOCTE NOTEPb IHEPIHM.

Oamily B3 KPHTEPHER TEXHHKO-SKOHOMHMECKOR MPQEKTHBHOCTII ME
NRETCA YPOUBEHs KOMMEKTHOCTH. HEM BHE KOMISKIHOCTE M3WHHLI
TEM MEHbIIE HeOGXOAHMbBIE AR YCIaNOBKM MALLMIK AACILALAL 0 ObBeM.
KoMuagHOCTS 3JekTpHuccKUX Malky ONArONpEATHO BAHAET HA Ski-
HOMHYECKEE noRazaTead OoabUMHCTEE OUBEKTOB, HENPUMED COKpE
WAETCR AJIHHE HIM WOHPHHA CTAHKOB H APYTHX MEXEHHIMOE, B KOLU
PHIX NpHMEHEHH 3JEKTPOIBHIATEH.

[okasatens KOMUEARTHOCTH snexTpHucckofi. mammehn  (kBy/um)

Ku=Ps/(41°L), (7-1)
100

je Py — woMHHaNBHAR MOMHOCTe  MaliHs, KBT, A— BuCOTa OCH
spatiennn, MM; L — rafapAnias AJHAA M3WHHEL, MM.

. OaouusM B3 wanpasneinil NOBLILERHA  KOMNIKTHOCTH  ABARECTCH
MeNLINeHKe BHCOTH OCH BPEIIEHIR N NpHMeHee MaiCIMAALHG 10,
FETHMOrD HEPYACHOTO JHAMETpa MAHHE OpH BEIOPIHHOM Jnaiesln
L §TO M3CT BO3IMOMHOCTE VMCHBIINTE L.

BamHuM EpATEpHEM SHORETCA YPUBEHB LHIYMA INCKTPHYCCRHX Ma-
uH. BucoMifi vpoBeHs WIYM3 B NPOHIBOACTREHHOM MOMELWIEHNK, rie
Erailopiess MAIME, OTPHUATENLHD BAKACT N NPOHIBOANTEILHOCTD
By, OTPAKALTCH HA KaYeCTBE NPOAYKUMH, BulaniBaetr notepd pabo-
8r0 BpUMEHH B pPe3y/bTaTe NACTHUHON HAH BPEMEHWOR HETPYLO-
oco6HOCTY MPOHIBOACTBEHHONO Nepcorana.

Texuugeckuil | ypoBess CNPUEKTHPOBIHEOH 3INSKTPUUCCHOH MRLON-
Bl OLUCHNBAIOT NYTeM CPABHCHUR TEXHNHO-SKOHOMHUECKHX NOKAIATE-
eft srofl MalHHE € NOKAAATENAMH JAYYILX HInennf-2HaNoroe oTeue-
BERHOrD # 32pyGeNOrD  NPORABOACTRA. YHMTHIBENR, HTO NPH STOM
MABHIBAIOT palHLe NOKA3aTe il MAWHW — Macey, rabapurid, suepre-
fNecKkie nokazarend W Ap., Hesecoobpaiko 06K CUEHKY TeXHIMe-
fOro YPOBHA NPOHIBOANTL 10 oOOGUIENTHOMY NOKAaI8TEND.

3-= {?_f E-'u.m, ﬁ—ﬂj

Q — sxonomuueckiil 3ddexT 0T NpHMEHERA CIPOCKTHPOBSIIoR
RAWNHE NO CPABHCHHID C M2WHHON-aHEN0TOM; Cuitiiii — CTONMOCT B M-
r'll-ll| H. -
B xauccree Gaauw npaupnManT ceGoCcTONMOCTE  CRPOEKTHPOBaNHOR
@ELUNL 1 UERY 1O TpefleKypanTy MAWNRN-AHAN0rE OTCICCTREHND:
) OpoNIROACTEA. JKoMOMIgCcKnl 3dpeKT NpeacTaBaAneT cofali eyM-
| oTacaeHEX coctanamownx (pv0.) s¢dexr: oliycnonnennas pas-

eror KI1I
Q;="5850 Py (v — ")/ (w'm™). (7-3)

IWCNOBAPHHAR PasnoCTHI0 KoaddmunenTos MoOuHocTH (TOaBKO AR
SHHXPOHHBIX ABHraTEnell)

| Qu=1350 Pz (tgg" /m" —tgs"/u'). (7-4)
BycioBneHHan Pa3HOCTLIO NOKAsaTe el KOMDAKTHOCTMH
Q= (100+T761g Ps) (K'» — K''y), (7-5)
BYCNOBNEHHAR pAIHOCTHEK) ypoBeER wWyMa
Q.=5|ﬁﬂ* Iuﬂ'l (LY =8%4i) llﬂ—ﬂ.l g7 _§ ”. f?—El

IFCNOBNEHHER PASHOCTHIO MAEccH Mauil, BANARWCWEN HE VpoBeHb
MCTPYKLLAK H TeXHOAOTINeokoro ubopyaoBanns,

1 Gy=03{m = nr’). (7-7)

jecs Py — HoMuuansHas mownocts, KBy ', n'' — KILIL enpockin-
BBaniofl MawiHE # MalnHE-aganora; lgg', tgg”’ — Tapresc yraa
Blra MEXay HanpameHHeM # TOKOM CHPOeKTHPOBANHONO ABHrarcasn
smnrarens-ananora, K'x, K" — noKkazatean KOMNakiHocTI COPOCK-
POaaHHON MALIHRE W MaLTHNHW-ananora; L', L' — ypoein wyma (38y-
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FOBOMD LABACHHA) CHPOBKTHPOBAHHON MAMIMHE H MAWNIE-AREI0FS,
gb:A (ecad pasHocTs ypobuel ssyxosoro aasacuun Gonsee b agb-A, 1u
CNEAYET COKPATHTH PASHOCTL B0 YK&IAHHONO 3HAYcHHA, Cheayer oTMme
THTL, 470 QaKTHYECKAI YPOBEHL IBYKOBOID AaBAeHHs CHpOLKTHPOBAL -
HoR MamHHE MoxeT GUTh YCTAHOBICH NOCAER HCNWTAHKR M NoCienosa
HHS ONuTHLEX ofpasucs mawnas, Jo HsroTorjieuns onHTHWX obpax
UOB B MPOH3BONHMLIX TEXHHKCG-IKOHOMHYECKHX pacyeTax cOCTaRAf-
wan s KTHBHOCTH VPOBHA SBYKOBOIO LaBAEHMR #HL yqaHThiBAeTCs),
m’, m” — macca CNPOEKTHPOBAKHON MAUMEE B Malmhl-aHaor.
Taxum oGpasoM, IKOHOMHIECKHA SOGERT

Q=0+ Q:+0Qys+Qy+Q: (7-8)

Cocramasiomas adderra, obycaoBieHELa NOBRILEHIEM HAaTeKHO-
CTH SAeKTpHUechOfl MalMHK Qe, ecan ona Momer GBITL paccuHMTana,
acbGapasercs a (7-8).

Cefiecronmocts Mawmnpu (py6.)

Cusin="Cusr+Crp (7-3)

e Cuar — 00UIAR CTOHMOCTL MATEDHAIOB, NPUMCHEHHLIX B MAWMHE,
py6.; Cop — CTOMMOCTB (IPOHABOACTEA MALINER, pyo,

CrouMocTy MaTepHaJoB MomeT DLITh ONpeiedesa, HCXOOR H3 3aro
TOBHTEALHOH MACCH MATEPHANOH W LEHH MATEPHAJOR NO GoPMYaaN,
npueenennsm 8 Taba, 7-1.

Tabanan 7-1

CromencTh MaTCPMAIN

Hersdritnaiie METE RS JproTomaTe TRl MaCER. BT

fmitl.
Tpanogs oluotox m'y = 1.03my s = cum’y,
Hﬂ’lﬂl‘l:'ll;ﬂlplh‘lﬂ 51w 651 l'ﬂ"-u_-l; = I- Im-l.l. 'r-.lq =Ty 'm'q
A NOPUTROIAMENY TR oy = 1,05 .y | Corg= CyagMfs =

poTtipN
Criath CCQACHIKOE CToTLPS W pir- |
TUph  ACHXFONREO NEsTe s

Crals cepacyunka AKopn

il'-l"l'"-r ——

= 7,804 (Byy -+ 4™ 10— |

gy = .
=?-m'l4:[f:;ﬂ 1“ &) I

Coz =0t ¢

r:-l.."'-l = '-i'm’l: 3

Craw cepisonnson Tk po- o Cp== e’y
OC B = 7 .8-2p0 i ubln o 107

Crais cepoeianros  aofmeoidiy | m', = 1.1, C, =ty
IAOC N f

Crivia M2CCHRHON CTsIR M ey =}, Imz, Cor= Fll ¢,

Crik WELTORALNOR CTRINNL My = 1 00m:, i 6,

Haosuun my = 1,05my =0ty

KorCTpYFNeOHRRT maTe T m'., = 1,1y Gy =t

3acen m, m' —eqyorans W IATOTOBHICABHAA MACCH PacMaTPHE:!
MOro poda matepuana; he, e lsp s —3QdeKTHBHAR 1THAE Ccepnc'
HHEQ CODTRETCTACHHD CTATOHPA, RKOPR, CAGBHOIO NOJ0OCa, T e [aiEs
cepacuiika G623 yueTd HICAAUMOMHOIO NOKpPHTHN W HelJoTHoro npi
ACFOHNS JMCTOB, HATHMUNE PaAHAALILWX BEHTHARINOHHLXY Kauaaor.
Aur — NPHOYCK Ha WTaMNosky, bu. — wuphua nosocaoll ayrn; b, —
BHICOTA (AABHOID THATIOCA.

Th2

3aueHns eqHCTOR® Maccel MaTepHanop onpefenesd B § 9-14;
17, 11-14, 3aroTosurenpHan Macca CEPRRYHHKOB CTATOPa W pOTOP3
BETOBS W NDJIOCOB) CHEAPOHHBIX MAUWNH BHYMCARETCH B COOTBETCTBME
MPHURTOR KOMCTPYRUMCR POTOP2 H HAMCYCHHHIM NPOIECCOM LTAM-
DBKI 1HCTOB Cratopa (HCNOILICBAHNEM BHYTPeHHER BHPYOKH).

b CronmocTy ¢y NPoBDRON OBMGTOK RpHBEaCH:2 B Taba. 7-2.

TaGanwna 1-2
e W o mmetrmero | Cromseiete £, i Mo gt Qoose porspedpen Cromicets <,
‘COdenER NPaROaa ye/xr CENEA TG 0L ye uT
I [ = E —
& Kpyraan
1.4 40,72/5]| N31B 1.22 4- 0,3
1,324 0,84/8 | [OT-155 1.42 4-0.,35/d
1,65 0,97/5 || N3TK 1.654 0.4/d
1.1 + 1.5/ nca |4 0.6/d
118+ 2,4/5 '-nc:m: | 4 0.8/d
1.284-7.4/S || NCAET T 4 2.5/d
posmun:e  ww- | 0,98 4 0.5/5 || Koasexrophas Ment Map- | 1,064 2.5
JENTH MAPRI wi  MI'T — ypaneuey-
JAT:HIH

Bnect d w S — nuamerp (MM) B TAOWIaOL NONEPENHOTO CENCHHN
MM*) nposoga 63 HSOJARUHH.
Taota b NONEPENHOTD CEHEHHR KOMNEKTOPHOR Mean (Mm*)

S—bylix (1—hy/Di), (7-10)
e by=l—ba— wWHpnna KoanektopioR mascrani (Ooaniuee ocHO-

e Tpaneunn); A.=~124 m—l_ﬂ MM — BRCOTS KoaJekropHof
jacTiinGl; Dy — Rapy®enii AHAMETP KONIECKTOPA, MM.

Ias o6morok cratopa Ha Hanpamenne 6 kB, sunosnaeMux 13
IRMOYTONLHEX IMAJTHPOBANNEX TPUBOAOE C AONOAHHTEALHOR ADYX-
gofiinolt Hacsnurel na crernosonokna (Banpumep, mapin [I3TBCI),
BuMocth C., noayuaemyw B3 1ala. 7-1, caeayer yseauunsate E
paia.  [an anOMHEHA  KOPOTKO3EMEWYTOIO  poTopa

) Cas—
0,65 ye/xr. CTOMMOCTE AHCTOROA CTANK C¢ NPHBENEHA MHHE

T S .. 2013 2312 2312 M1l 34 eIt
T . 05 0.6 1,0 05 1.0 10-6
Bnaieane ¢, yefur . . ... .. 0,21 0.25 0,2250,30 025 0,096

' Cpeneast CTOMMOCTS HIONMUHR O COCTABJARET NPH KAacCe narpe-
iikocTn waonaund B 12 ye/xr, knacce F—16 y.e./kr w knacce
—29 ye./xr. CpenndAs CTOWMOCTL KOHCTPYRUHOHHBIX MaTEpHanos
0,38 y.e/xr.

SyMMEpuan CTOHMOCT: MaTepHanos (py6.) Mawkn NEpeMerHoro

I E

EHHT=EHI+ Eﬂ."'l' C¢;+ C;+ c}r: {?'l lj
H NOCTOHHHOTO 10Ka
Cusv=Cruz+ Cus+Cez+Cat+Cr. (7-12)
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duect Cyp— cyMMapuas  CcTONMOCTL  OGMOTOMHEX
Coe— CYMMaEPHAS CIOHMOCTE NuCToBON CTAJN.

CrouMocts nponasoacrsa, a CIe40BaTensto, # ce6ecTOHMOCTL Ma.
IUHHN H2 SAEKTPOMALNIHOCTPOHTENLHOM NPENNPHATHH. CNPeAeAseTcs
nyTes MOIPGOHGR KAJLKVARUHN © vderoM MaclitabGa BRIGYCKa, VpOR-
HP TeXNoA0riiecsolro nNpouecca, yposHs MexXaHH3auHM W gevoMarTn-
sauun npopasoacrea. Ofwako npe paspaGoTie npoekTa W CpaBHenlsn
PAINHYHLIX BAPHAHTOE JOCTATOMHO ONPEeNNT: NpHOAHMEHI:oe 3Ha-
QEHHE CTONMOCTH NPORABOACTEE

Cop =k Vi D', (04 4-1D,)

nposonGe;

(7-13)

dneck kg — KOSOMOMILICHT, onpefengemulil copeplleHcTBOM oH0pyao-
BAHKA, TEXUONONYECKOrDo nNpOHEcca W OPravHsaiHl NpoORsBOACTESR
(cpenree apavenHe k;=232-10"* ans ECUMXPOHHHEX NBEHTATEICH.
Rop=06,0+ 10— nng wMamHH NOCTOARHOrO TOKA H CHHXPOHHBIX Ma-
LLfLE )

[Mpuseseunnil BEle METOR CASAYeT TAKIKE NPUMEHATH LA Cpas-
HUHMA NOKE2IaTEIEH TEXHUYECKOTD YPOBHR OTABIBHLEX BapHARIOB
cnpoestupopantofl Mawnas. [lpy sTeM ceGeECTOMMOCTE MALIMEL
CIPEACIRIOT OTACARID AMA KAXADIO BAPHANTE, & COCTARARIOILYK
sihdenta Qf O0OYCACHASHHYIO PA3HOCTLIO MACCH MAllHH, HCRAIONAKOT
H3 (7-8), Tau KkaKk npd pacyere ceOCCTOMMOCTA MalIHH VUHTHIBAETCH
HAMEHEHE MIcCH MATEPHANOB, 8@ TaKKe BJIHAHHE MECCH HA TEXHO-
HOAGIIYSCHIA TPOUECT ¥ HE CTOUMOCTE NMPOHABOACTES MALUHH,

Fanama 8

NPHMEHEHHWE 2BM NPH NMPOEKTHPOBAHMH
MNEKTPHYECKHX MAILIIHH

§ 8-1. Odmue coeaeHns

32 nocieanue roast IBM npuMeHmIOT NpaKTHYECKH BO BCEX 06
nacTax Haponworo xosshcrea. [losroMy B nASHE MOAFOTOBKHM CTY-
AEHTOE BVIOE no DOTBMMHCTRY HHMEHEPHHX CREUHANLHOCTER BEAK
qena ancunnawaa sllporpammuposaiue ¥ npuMerenne IBM». [pn
MERHTEALHD K WIEKTPHYECKAM MImHHAM 3Ta AHCUHNAHHA NAJOMREH:
g [6] Mayuenwe sonpocos npumenerins IBM npeauectaver ameun
Juue «llpoesruposanie SNeKTpHYECHEX MAlHHS, Hua'rrm-; B HACTOR
tefl raape yaeOHHKA He PACCMATPHBEAIOICH NOAPOOHO CAERYIILHE
FONPOCH, npisedenibie B [6]) nNpHMEHEHHE Metona MISHHPOBAKNHA
FECNEPHMEHTE K ONITHMH3BUHRH STERTPHRECKHX MILUHHT MPOERTHPOBE-
MHE 2TCKTPHUECKIX MAWKI MCTOROM FPEOMETPHYECKOrC NPOrpamMHpo-
BAHNA; MaTeMatTnyeckoe ofecredyediie CHCTEM SDTOMATHINPOBARKROI
NPOEKTHPOBAHHA SAEKTPHYECKHX MALHH, TexnHueckoe obecneutHie
ciicTeém APTOMATHIHPOBAHHOIO MPOCKTHPORARIIA.

B nacrodiee BpeMA EAMHHUNEE SVEKTPATECKHE MAMNHH NPakTi
Yyeckll He npoekTHpyioTcR (kpome ocolo Moumbix TYpGo- H ruapore-
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SPATOPOR), DPOCETHPYIOT NHINL CEPHE anexTpHyeckux aammp [pe
TOM pacyeThl BLIOONHRIOTCH ¢ noMoukio IBM, aro rexamveckn 1 x0-
DMEYECKHE BOONHE OOPaBaaHo,
Ilpr npoexTRPOBAHHE CEPHHE IEKTPHYECKHX MANIHE C HCOONLIOBA-
et IBM B 3aBECHMOCTH OT NPHESTHX KPHTEPHEE OOTHMANLHOCTH
TPaHEYHRX YCTIOBHH /UIS HIMEHEHHN BARXOHEX NAPAMETPOR YOAETCR
Ipc APOBATE MAILNHHLI COOTBCTCTBYHILIHE NpeIEARIS-
auiv Tpebopamuam. Ocobenno Baxes DpH ITOM OOTHMABHLIHE PACYET
yOUOBOH 30HK VIEKTPHYECKOH MAUIMHLL,
- CryneuTy NpH BROONEEHHH KYPCOBBIX B JMINOMELIX OPOEKTOB HE-
ecoOBpaiIHo pPacHeT EMHMHMHOE VISKTPHYECKOR MANHMEL HhlOO/HATH
BpY4YHYyOr. J70 uenecoobpasHe Takke ODOTOMY, YTC OpPH «pY4HOM»
PMETE CTY/ACHT IyMIUC YeBaHBaeT ocobernocTu KTHPOBAHMA HA BCEX
TALIAX ¥ CTRHOBMTCSH DO OTOBRNcHEEIM K pabore ¢ 3BM. Oanaxo s
IOJIHCHES PAMIHYHAIA PACYCTHRIX HCCNCOOBAHEE, d TAK®E A4 OO-

HMANBHOrO H aBTOMATHIHPOBAHHOIO NPOCKTHPOBAHHKR INEKTPHYCCKMX
Mamue geobxomemo senonslosagne IBM.

- lpesencare IBM nns ssmonsesss Hombmoro o6eeMa NOHCKOBRIX
| HOBCPOYHLIX PACHET 0B NOIBOJIRET IHANKTE/IBED HOBRICHTE NPOHIB0TH-
EIEHOCTE TPYAL PACYCTHHKOR, COKPATHTE CPOKH BRIND/THEHHS DacHeT-

Eurunummmm&crﬂmmlmr;ui hdexT o1 npEMese-
BM 3axmoyacTcs B TOM, 470 HAXOM/CHHEE JUIS NPOSKTHPYEMAIX
HAITHH ONTHMAIbHEIX COOTHOWICHWE 3INEKTPOMAIHHTHAIX HATPYI0K
i FEOMETPHYECKHR paamMepos, ODeCneyHBAIOIIHY HAHMEHEIIHE CyMMAp-
fhIC JATDATE! HA MATCPHANLL, HIrOTOBICHNE H SKCITYATARIIHIO, -
ACT UPH BHEAPCHUM COPOCKTHPOBAHHAIY Cepuil Mamue Donkuyio 5Ko-
JOMHIO CPC/ACTE B HAPOAHOM XO3IRACTBE,

-
. arerg

§ B-1. OmmuMaiLEOS UPOEKTHPOBHNE
3AEKTPHYECKHX MAIINH

Ha nepsom srane npameneuns 3BM nas npoexripopanis cepnft
ICKTPHYMCCKMA MAIHH  BLiO0P ONTHMANBHOIO BapHAHTa pacyeTa
CYLUCCTRIANETCH MNYTEM npoOCHejoBaTeNeERX npubnuwenudt ¢ yepe-
Dpaswem pacieros ua OBM c «pyysnovy cuetom, Onmako Taxod
yTh OLin JUIHTESCH, TAK Ka¥ MEOTO BPOMCHHM YXOOMIO HA MHO-
Okpareb 8o B 3BM HCXOOHKIX NAHHKX H HA DEYaTh PeIyib-
MTOB  PAcYeTa KAKIOI0 H3 DpPOMCKYTOYHBIX HapHAHTOB. JHa-
freasio adubenTHBHEE AETOMATHYECKIEN poXoum. paborTnl  satmimis
ID1 STOM MILNHS NEPEXQIHT OT OAHOIC PACCYHTAHHOID BI3pHANTE K
JYroMy, CPEBHNARR NOAVNEHHLWE [EIYIRTATH N0  ONPeACHeNnEM
\panece 320aHMEM KpHTepHAM ¢ BbifopoM nanfonee tefecocbpas-
pro aapuanta, lpe aroM mauma caMa onpelenfer HANMPanJeHHE
@arpefllgero NRHMEHHS 8§ MOHCKe ONTIMANBHOID BAPHANTA H COBEp-
BacT noCAenVIOUWMIT 1ar, Henmoasayva FEdopMannld, noayuesuyl na
;'. ILIAYUIHY HIarax Taxkolt MeTel NOHCKAa DNTHMIABNHOTO PAPHALTA
fected KaK enydaftunfl nowex ¢ camonGyiesweM. B namarn 3BM
IXpAHRIOICH Pe3yanTaTel HECHONMLKMX NMPelLAyliMX pacderos . o

105



BHM TNPOrHOZHPYETCR  HaWBHroaReHmmee
TIEpEMELLIEHHA.

Texuuueckne TpeOOBAHHA NP NPOEKTHPOBAHKH OOHIHO IAAANOTCS
8 Buac lepapencts. MaTeMaTHUeCKHM annapaToM, CMEUHANBLHO COs-
JaHubkiM LNR pellenus 381ay ONTHMHIZUHH HEJHHERAHHIX MojeneH c
OTPAHHNCHHSMH 8 BHAC HEPABEHCTH, HBNAETCR HeAUNEdNOe npozpam
suposanue. Hennnefinan Qyurkuws n nepemennux F(xa), KoTOpY®
Tpefiyeicd ONTHMHIHPOBATL, T, €. MAKCHMHIHPOBaTL HAK MHUHMHIU-
poBatL, HaswWBaeTCH QuHKYued yeau

HanpapJIeHHE O9EPENHOTD

Fx.)=min;

I,F{Iﬂiéﬂb r ,l= I! Y m:
x: =0 - T

(8-1)
=

Naa wmamus ofuero Hasmauedus F(xn)— 310 npHBElEHHAs
TTOHMOCTE MALHHE, Xp—M-MepHEA BEKTOp HEIABHCHMBX NEPEMEH
HAX, OT KoToporo 3aBHcHT 3uadense F(xy). CocTaBAROUKME BEKTOP:
En MOrYT OHTH PEOMETPHYECKHE Pa3MEphl MaLUHIBL, KAYECTBO MWCXOL-
HEIX MATEpMEANOS, PACCEHBAHHE DAIMEPOB H APYrHX QHIHYECKHX BEJi-
YHH, KAYECTEO MW3r0TOBSEHMS, INEKTPOMArHHTHLEE HACPY3IKM M T. 1
FeoMerphueckuM 00Opa3oM UeNeBOR QYHKUNH ABARETCH MOBELAHGLT
orrkauxa, Jlnnehnse wiM Heawseinde DyHRUMK [j(£x), OnpeaenenniC
B TOM A€ NPOCTpaHCTBE HE3JABRHCHMEX NEpeMEHHEX, 3HAYEHHA KOTORhIX
He pomwinl Gt Gosnwe (HAH MeHullg) onpefefeHHBX Hapepea 3a
ASHHEX AHAUYeHHA, HASWBAKTCR O2PANUNEHUAML HWAH . AUMUTEPAM!
OrpannucHusiMg  [IpH NPOEKTHPOBAHHH SJEKTPHYIEOKHX MALLHH AaNS-
SOTCH rpeBuileNHs TeMnepaTyps o6MOTOK H/JH APYTHX HACTEH Maii-
iHEl, SHEPrETHYCCKHE NOKA3aTeaH, OTPAHHYEHHA HE HEKOTODRE pPAIMEpL
AKTHBHON HacTH, UAKAALMESEMBE KOHCTPYRUHEA H TvexHojorkch
Kpome T0ro, nis SCHHXPOHHKIX W CEHXPOHHBIX MalUHH — MaKCHMA.iL
‘HulI MOMCHT, HAUa ThHBE MYCKOBHE TOK B MOMERT (KpOME ACHHXpOL
pux awurarened © $E3IEWM  poTOROM), AR MAllHH MOCTORHROIO
TOKS — KOMMYTAUMOHHWE NapaMerpsl, 3anaya nNporpaMMHpPOBaRAHR
COCTOMT B MHRNMHZAURHE QyekuMHE F(X.) BpH 3ajainblx . yCIOBHAX

Bufop KpHTEPHA ONTHMHSZNHH — BeCbMa OTBETCTBRHHHBA  37ar
npoexTHpoRaiun. EcaR sfieXTpiueckas MaiiHNa HMCET YIKOCHElHa-
AHANpORANHCE HAIRAYEHHE, TO eaeBas QYHEUHA MOMET ObTh cdop-
MysMposasa 3akaayugoM. Hanprmep, MakCHMaibHAA MOLLHOCTL.
MIKCHMANLELEA MOMENT, MHHEMA)BHAR MACCE, MIEMMEADHLIH pPacxoi
Meni, MitHiMasbnan annda, sancHmasseeR KITO, maxcaMansHef?
RoDpHLUHEHT MOUIHOCTH.

AR SIEKTPUYECKHX MAIIHH, He HMEOUIHX OnpeiefienHOro 3akas
yika (ofWwern HashayeHHA), KpHTepUR ONTHMAZANMH LOJKeH OTpE
Warh HapozHoxossfcTeennyn shdexiHBroCTb. TakHuM KpHTEpHEM
Modker GuTh KpHTEpHA MHHHManLHOR 0GOGUICHHOR CTOMMOCTH

Ci{x4) =Cnlx.0)+Cilxy). (8-2)

tae Cp— NpHBeCHHEE 3ATPATH HA HIrOTOBAEHHE Mawhus; G —
SHCTIVATAUHOHHEE 33TPaTh; X — BeKTOD NepeMeHHHX, BapbHpYeMBl:

406

ONTAMHIALMI OTAENBHON MaUHFE (ARaMeTp PACTONKH CTATOpPA,
INHHE CePIEeMRNKA, KOAHNMEeCTRO BHTKOE, BhHICOTE H WOHpHEa Na30E
@ropa # poTopa M E- L) ; §— MOCcTORHNLIE NPOeKTHPORaHHA, COuUINe
H PRI Maun CepHH {HE]I“HHTHIIH NMPOHINLUIEMOCTE H  YAeAT HWE
gepH .']E*RTPﬂTEIHIi'-IE’EHI‘;ﬁ CTHIH, TenjonpoBOAHOCTL MATEPHASOR,
EVCTIHMBE TEMIEPATYPH, KOQQHUMENT SENOANEHER Na3a, KO3QIPH-
MICRT 3OrPpyasHd, AANTeARHOCTD HCOOMLIOBAH K ).

Kpume xputepis wmsmansech ofofnientoll CTOUMOUTH MOTYT
BTE fpoaAvCMOTPERE H O ApYIHE KPIATEpHN  HAH JHHERMBe roMmOMnas
i 13 apyx kputepnes, Tag, npu pacyere aCHRXPOHELIX AENFATENEH
e 4A B kaueoTRe HTOPOro KpnTepua Guan DpHESTA MHNIMANbLIER
JUia cepacyHMEa CTATOPA KEK NoKasatene Hanbofbliesl TCXHOS0-
IHOCTH KOHCTPYHKIIMIL
Ipit pacuere wa DBM HCnoabIyloTeR METONHKH pacyera, Hajo.
pnbe B8 1. 9—11 Hacromwefi xuurn. OaHake sce npuMeHsieMoe
jBHCHMOCTH ROMKEE BHTh 3alann B aranHTHYécKoft nan undposcd
Ganuiioft dopme. Llenecoofpazno Takke BHPamMaTh NAPAMLTPH B
HOCHTCALHUEX eiHHnnax. HMcxondele aanibie MOMHO NOAPaSIEIATH
ROCTORHHEIC, NepeMeniue n nimHrepn. BapHawrs paciera, He
[CBNETROPAIOLINE XOoTA OM 0AHOMY H3 JHMATCPOB, HCKAOYSHKITCA
IK HENPHEM NEMblE.

Ilpe pacuere SNCKTPHMECKMX MELUHH MACCOBOID BLUTYCKA Onpenes
ANHOE BIHREHE Ha BHIOOP ONTEMAARNOrO EBapHaiTa OKa3LBAeT He-
IXOAWMOCTE YHHQHEAUHN pasMepos WTAMNOB JNHCTOB CEPISSHHEOR
ATOPA M POTOPSA MALIHE ¢ OAHHAKOBOR BRICOTON OCH BpAUlEHNA, HO
ISHBIX JUAMH WAH YHEPHKALHE AAHH CEpACHHEKOR MUK HA paidble
ICTOTH BpalleHns NPH AaHHKX BHCOTE GCH BPAMEHHS # ANHHE ROp-
ca. B sTix cayuanx OnTHMHSAUHR NPOBOAMTCR AAR HAWGOseE MEc-
BOMO THNOPA3MEPA NIEKTPHUECKON MAUHHE.

[Mapamerphl, HMEOUIHE OAHHZKOBBIE 3MaYeNHS, HanpHMep naA
LIOR TPYNNE PACCYHTHBAEMN)X GCHHXPOHHBIX ABHraTeneld; KoOJH-
rie0 4a3, YOCTOTE TOK?, HanmKcHHEe, KOPHUMEnTH IanofHeHns
MNbI0, YI&AbHED NOTePH B CTAAM, YARJABRAOE CONPOTHAACHHE MAaTe-
@aa oOMOTKH, BXOAAT B paciueTiiue PopMylinl B SHCIOBOM BHIE.

| [py DpoeKkTHPOBEHHA ACHNXPOMHLIX [OeNratenell B TeyeHHe pac-
Ta — NONCKA BaphHPYIOTCA TOALKO CJABAYIOULHE DapaMeTphl Ha-
ymunl guaMmerp cepheuwrka cratopa Dp, BHYTPEHHHR AHAMETD
Epneuiika cratopa Py, annna cepaevnHka [y, paaMepH nasce cra-
ipd H poTOpa, KOAHYECYBO BATHOB H Tpoude 3aBHCAUIHE OT HHX
BDAMETPH — HHAVKIHA B BOIAYWHOM 3a30pe Bs, nHaMETD BEHTHAR-
M2, cedeHHE KOPOTKOSAMBIKSIOMHX KOJey, AnHiHa JoboROR 4a8cTH
GMoTRH cratopa W 1. n. Caeayer 3aMETHTH, YTO HapyXHuER AEAMETD
NNETHHKE CTAaTOpPa ONPEACTMIOT TOJLKO AR Ga30B0rc THROpasMepa
HraTens, a 008 APVTHX THNOPE3MENOB AnAraTesed NPHHATOR BH-
OCH BpalleHid O OCTAETCH NOCTOAHHKRM. I'l’pH P3CIETE HAKNA-
MBAaPTCA H  pAd  KOHCTPYKUHOHMHO-TEXHODIOIHYCCKHX nrpmmue_lmﬂ.
ganpusep, mupHia 3v6GuoB cratapd M 11mmpa B nerbonee y3xoM
gcve ve fAonwea Gurs meswte (140,01 Dg), MM, BuCoOTa CNHERH
Matopa we pogmkng Gwrh Medbtie 0,055 Dy, mm.
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Mpy yxasanuoM KPHTEPHH OOTHMAJIBRUCTH MnHHMaasias 06ol
HicHIER  CTOMMOCTb, JSHEPFeTHUECKME NOKAJATEAH  SAEKTPHYECEO)
MANUIHLW ARTOMATHYECKN NOAYYAKTCR ONTHMANLHBIMIL

§ 8-3. PacyerHne H(CAeNOBaHHA € nomoubio IBM

B npouecce npoekTHPOBAUHR 3SAEKTPHYECKHUX MAaIIHH BO3IHHKae:
HeoOxOAHMOCTS NPOBEAEHNA PRAA PAcyeTHRX HCCACnOBAHHE C no.
Motiuky IBM. Tak, HanpuMep, sechMa NONE3HO 3UaTh BIAHSHHE HOI()-
(GUUHENTOB enesol QYHKUHH Ha FEOMETPHIO ONTEMANLNOH MALUHHE

Koadiguyuenmamu yenesoi @yrxyuu DyacM BAILIBATS MHOXKHTEH, € TIO-
MOLLBK KOTOPKLIX DPH HIBECTHLIX MACCOIHCPTeTHYISCKHX NOKA3IaTensa:
AEKTPHYECKOH MAILKHE OOPEACANIOT CTOMMOCTH €€ H3rOTOBIEHMS
u axcnnyaramuy. K xodpdunpesram uenesoil GyHEUHE OTHOCATCH UCHL!
HA MATEPHANIK H 3NCKTPOIHCPrHE), HOPMATHBHEIE CPOK OKYHACMOCTE,
NOKAIATE M WHTECHCHBHOCTH HCOONL30OBAHHA.

BRIO  HCCAeA0BAHD BANSHHE HOPMETHBHOIO CpPOKa OKymaeMoci,
pacuerHoro koshdHuMeHTa 3arpyIKH | PACYETHOID HHEA& wacoe
HarpyMcliHg B Ay Ha TEXHHKO-SHOHOMiiYECKMe nOKa3zETeNH acHux-
pOHHLEX mBHratenedl. Buao yeranoBABHO, NTO TIPH H3IMEHEHHH Cpok:
OKYNAEMOCTH B HHTEpBasne YeTnHpe —BOCEMb JET OH HE ORasuwBacr
CYUIECTBEHHOIO BAHEKMA Ha PacX0j MATEpHAADE I 3JeKTPOINepriii

Koaddnurent 3arpysEd H PacieTHOE KOMUMECTBO MAacoB Harpymc
HHA B TOAY BXOAAT TOJLKO B CASraeMoe UENeBON (QyHKIINI, XapakT:
pH3yKCWIEe SKCIAyATEUMOHNBE 3artpatel. Ilpw wamenenun croumoct
noreps suepren G no awboft npruHHe BATOPHTM  ONTHMANBHOO
NpOEKTHPOBAHNA OyIer CTPEMHTBCH TAK H3MeHHTR reoMeTpHio, a coe-
AoBaTensHo, ¥ croEmocts genrazens Cyu, uwtobu HaMmenenne obobuer -
HREX 3aTparT GuN0 ONTHMANBHEIM. Tak, NpH YBeOHYeHHH HOMHIeCTs:
YaCoD HATPY3IKH B roay yRenwgutca Ca. NMOSTOMY HAYHETCR NBHIKEHIE
ONTHMAALHCH TOYKH B CTOPOHY yMeHbleHRACo . T. & HAUNET YBeAHYI-
sateed KITIL 3a cuer yeenxueHHs Ppacxoia MatepHanos. Takoe e
DBAHAHME #a llenesyio QyHKUMD oRazupaeT Kosddiurent Iarpyann,
NOSTOMY JANE ONTEMAALHOID NPOENTHPOBAHMA BANHO TOMHO 3IHATL KO
JidecTeo gacop paboTel 8 rofay ¥ KOSGQHUNEHT 3Arpy3KH ARMratTens

Oxa3aiocs, 470 CPeaHet IR NPOMBILIEHHOCTH WHCNO 4acoe paborw
fiy XOPOLID KOPPENHPOBAHO € HAYANLHOH MOIEOCTBIY.

h,, =545 4376 /P,

(8-3)
HO-

MHTepecHo TAKKE MCCIEOBAHEC 38BHCHMOCTH TCXHHKO-3KO
MHYSCKHX NOKAZATENcid ACHEXDOHHRIX aABuratesnedl oT Koapdu-

[MCHTOB BIHSEHR pRIA MCXOAMKX [AHEKIX IS OpPOEXTHPOBaHEN
VMME HBARIOTCR MArHMTHAR HPOHHUACMOCTE H YAC/ILHEIE TO

NCKTPOTEXHHYECKOM CTAM, xorhduiMedT 3AN0NHEHMS nNaia, Io
pycTHMas Temueparypa ofmorkm cratopa. Kosdguyuenmom SAuRHL”
eX00KO20 napamempa Ha (fyrkywo HAIKBAETCH (PHPAUICHHC yuxiEs
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L ApolLENTAX, BL3BAHHOe H3IMEHNEHHEM MapaMerpa Ha OIHH NpOoUeHT.
3 peayabTaTe NPOBEAEHHOrD HCCAeNOBalits NOJAyHE€Ha CHCTEMa ypae-
{BHHIT, KoTopasi nNpH AwGoM HaMeHEeHHH HCXOOHEX ASHHLIX NO3BONRET
EAMETITD KOMINJEKC MepolpHATHR A0A MaKCHMAALHOTD OTPHUATEIL-
oro npepauenns ofobulenHoR CTOHMOCTH aBHratead. B wacThnocty,
OryT OnTh pACCYATANH JHMHTHEE LeHB Ha HOBHE MaTepuansl, T. e,
e HeHs, KOTOpHEe B COMETAHHH C HOBBIMI CBOGIICTBEMH MaTepHa-
jor 130T HyfneRoe npHpaulepMe nesnesoft QyHKLH — ololwennod
POHMOCTH ABHTATENN.
Brcorid ocH Bpamiends SAEKTPHYECKHX MAMHM HOPMANHIOBAHK
i, ra. 9), Tlostony MoMerT ORa3artecs HeoOXONHMMAIM CROPPEETHEO-
faTL BROpANHEE 0 paciery ONTHMANLHLE B3HAYeHHE HEPYXHOMD
jHamerpa cepieduika Dy lpencrabaser BuTepec pacyerioe Heone-
opatue Ha JBM Bausina OoTEADHEHHR OT OOTHMANBHLX 3IHayeqdAd
JapyHnBx AHaMeTpOB cepiedknka craropa (Ha £20%) ua oboluen-
Rio crouMoete C. B peayastate OKASAA0CH, 970 HMEETCH Chelyioinan
ABHCIMOCTD

AC=2(ADw)" (8-4)

Tlposepeno pacyerHoe uccneaosanse (c nomMomero JBM) Biusaus
i HATPEBOCTOHKOCTH TPHMEHEHHOH M30JIAUME H3 JBCPreTHISCKHT
PAKTEPHCTHKH B CYMMAapHHE 3aTpaThl, JT0 HCCISAOBAHHC NPOBOJHE-
Ik HA ACHEXpOHHEREX aApurarensx ¢ h=180-225 MM ¥ CrelleHbID
aurTel 1P23 Brini BLNOgHeHs! NOHCKOBLIE PACYETHI ONTHMAIbLHLIX
MratTened ¢ wlonsiuedl xnaccos marpesoctoskoctd E m F. beuio
TeEo, 410 nposoaa xnacca F aopoxke nposonos knacca E npuMepso
2 16%. Pacuernl DOK23AH, 4TO NEpex0s € MIONKIEN KI3CCa HATPEBO-
pikocTe E pa wsonamuio knacca F noasoser B cpenseM KT
gexon menx uwa 15%, anexTporexuuveckol cranu — na 18%, cro-
JOCTS JIBHTATC/NCH cHuxaeTcR Ha 12%, cyMmapusie 3aTpaTs ua 2,.8%
pr stom KITH opu kosdduusente sarpysxs 0,6 ymMensilseics Ha
6%, a xo3QdBEIEEET MOILHOCTHE OPAKTHYECKH HE MCHRCTCR.
Tlpusenesiibie OPHMEPH NOKAILBAKT BHCOKYKW 3QDEKTHBHOCTD
iMelcnitg IBM s npoBefeHHA pacueTHhX HCCACAOBAHHRA B npO-
e POERTHPOBANIA SIEKTPHYSCHHX MaunH

d B-4. Cucrema ABTOM3THIHPOBAHHOrO NPOEKTHPOBAHHA
BAEKTPHUECCKHX MEIHH

Crucremodl QBTOMNGTUINPOBAKKOZ0 RPOEKTUPOBINHUR IFACKTPUYECRUX
e (CATNTPIM) wasusoercs KOMAACKC TEXHHUECKHX, HApopma-
OHIEX 11 MaTeMaTiHyechilx CpencTs, MpefHasHaueHHHX [AA A&BTO-
BTR3aiie  NpOUeCCOR PacyeTa H KOHCTPYHDOB2HHR Y1eKTDHYECKHX
MIIMH C y4acTMeM wenosexa. Jta cacrema ocobeuno addexTunna
JH nOpOEKTHPOBAHMH CEpPHH JIIEKTPHYCCKHX MALUHH, TEK KaK
¥Oyeres snmonecade Donsuworo obmema HE TONBKO PACYCTHLIX,
} B KoOHCTpyXTOpCKO-TexsonormyeckMx pabor. [Mostomy kpome
THMANRHOTO pacyeTHOr0 NPOCKTHPOBAHAA 3IJIEKTPHUCCKHX MALUHH C
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novouisiy IBM  BosHHKA2 HeoOXONHMOCTH NPHMEHEHWA HX TaKle
Ans 3ETOMATHSAUMH PaspaCGoTKHM KOHCTPYKUMH H TeXHOAOIH. ABTO
MATH3AUHE NPUEKTHO-KOHCTPYKTOPCKHX paloT oCylecTHIReTCH TEHHM
ofpa3oM, 4TOGH TPH COXPAHCHHM TROP'ECKOR AEATEALHOCTH KONCT-
pYxTOpa OGEIE asTOMATHIHpoOBAHH padoThi, CBA3EHEWIE "C  NOBTOpC
HHEM palee peleHMEX 38184 € BHYEPYNBarueM neranéis ysnome i
oTaeabrux saemexron. Ilpn anTtoMaTHaauuy NPOEKTHPOBEHEA nony.
4amT Takse undopManHe AAR CTRHKDE C 4YHCAOBHM MPOrpaMMHEM
yIpaBAEHHeM H TR 3rOTOBACHNA TEXHOAOIHYLCKOR OCHACTRY (Wiran
nH, npecc-popME, MoJeiH H T. T.).

CucreMa aBTOMATHAHPOBARHOIO NPOTKTHPOBEHUR NPELYCMABTRHDE-
eT CoeAHHeHHe 8 OAHY CHCTEMY BCeX CTOHIUNX TIDH NPOCKTHPOBAHNK
sajau. [lpn stom pexoaHas HHQoOpMALUNS OIHOFO 3TANA MANUHKONL
OPOCHTHPOBAHMSA ABAAETCA HCXOIOHOR ANR NOCAELYIOWErD € HCKAINE.
HHEM pYNHLX npouenyp mnpeobpaiceanua  HuopManus.,  Momuo
EM‘IP§M pasbHTs Wa CAERYOINe OTALNBHAEE OTHOCHTEIRHO aBTO
BOMHRIE TOACHCTEME: PaCYeTHOE H KOHCTPYKTUPCROE NpPOEKTHpOBaHNe,
BENEHRE YepTeXHOR MAOKYMEHTAUHH B cepulinoM [MpOH3IBOACTSE.
Momuo npocennTs CAeAYIOUIHE OCHOBHLIE STAME CHCTEME NPOERTH
porauis. Ha ocHOBe MaTeMaTHUeCKOR MOAEAH FJSKTPHYECHOR Mauin-
bl (3 e ABIREICH METOAKa PacieéTd) DCYIIECTHAMKTCR ONTiMMEsL
UHOHHEE peceeTH BKTHEHOR “acTH Mawmes, Jlajee NPOBOARTC:
NIOBEpOMHLE PAcueTh, KOTOPHE DXBATHIBAKT BCe TEXHHMECKHE Xapak-
TEPHCTHKH SJEKTPHYECKOR MAWNHL H TPEeRYCMETPHBIRT YER(DIKa-

“MI0 ¥ ACBOAKY BaMHEAUNIX SAEMenTOR B yinoe maunnu. Tlosepou

HBE pACYETH NMPOBOAATCH B JAHANOTOBOM PEMHME paboTsl pacueTIHKa
c 3BM. TIpoexTHpOBMHEK 331387 HCXOANHE [AUHBE C NOMOILLED
OMCTIER W HE eF0 3JKpaHe noAysaer HEQOPMAUMID © Pe3yinTaTax
pacsera. INapamerpu H XAPAKTEPHUCTHRN, NOTYYeHHEE B PE3VIRTATE
NOBEPOYHLIX PACYETOH, HCNOALIYOTCE AAR paapaboTEH KOHCTPYHLML.
[Tps 370M HCAOAB3YETCH lAKET NPHKAALHEIX NPOIPEMM  MBIWITHHON
rpathuil. ABTOMaTHIaUMA NPOEKTHPORAHIA KOHCTPYKUMH ApeaycMar
pHBAET BOCHPOHINEAEHME OTNEALHEX SNCMENTOR KOHCTPYKIME, KOTO-
pHE HA OCHOBE MHOTOAETHErD ONLITa HMeloT aGotauuue Gopmul ¥
HE NPETEPUEBAIOT cyinecTBeMHuX navesenuh. llpoexThposauue Koi-
CTPYKUMKE ¢ npHMmenenneM IBM conep®uT B OCHOBHOM TC e STanu,
ROTOPHE HMEKTCR NMPE €PYyNHOM2» KOHCTPYHMpOBAHHH, 3 HMEHHD: pas-
pabotiy o6iiero BRAA, COOPOMHEEX €HHHIL H JeTanell, OKOHYATEIBHOE
ofopmnerne uepremed, cnensdukaudn B Apyrofl KOHCTPYRTOPCKOR
poxvMenTaune. [las paapaCorkn ofmiero BHIa 3AEKTPHNECKONl Ma-
wuks ReolxoiHMo npensapuTensHo BHOPSTH OCHOBHHEIE NPHHUN
NRAJBHEC KOHCTPYKTHBHMWE pellenHd, & AAN TNPOEKTHPOBAHHA 3Je-
MEHTOE KOHCTDVKUMM, CO3/IaTh MATEMATHYECKHEe MOJeaH STHX 37c-
metitoR, C atofft neiss aoamus Owte onpenencn QYHKNHONAIBHBE
SEBACHMOCTH pasMepoOR SJMeMEHTOR OT IMAABHKX PEIMEPOR, RHCOTH
ocell spaltenns Mextpuueckofl Mawxnsl Paspalortha KOHCTPYKUNH
ERilouder B cefig NPOYHOCTHHE, BNOPONKYCTHEECKNE ¥ APYrHE pacue
i1, H3MeseHHe KOHCTDYKUMM 8 npouecce npoexrupoeanns tpefvet
HIePALHOHHOrD NMOHTOPEHHR NOBEPOYHEX PACHETOR.

FiL

[lepexaonum 3TanoM or pa3paloTKR KOACTPYKUHHN K TEXHOMOTHE
FOTOBSICHHA SNCKTPOLBHIaTENled SBASETCA BHOYCK TEXHHYECKOR
JOKYMCHTELHE HB MABWHHABIX HOCRTENSX [ANH EBTOMATHUECKOrD H3TO-
DEJACHNIS OCHBCTHKH H _OTASJDNHEX JE€TANEH HA CTAHKAX C SHCNORKM
IpoIpAMMEEM VIPaBACHHCEM, 8 TEKKE BeneHHe yepTeMHOIo XO3AH-
SBa B NpOH3BOIACTEE.

b Onra u3 eamumx npofnem ycunemmoro ocsoenns CAINP3M —
ganaune Ganka MaEHHX SNEKTPOMEXaHuveckux 3ansi. Xpanenue,
foick 1 o6paloTsa NAaHHEX NPHOGPETAIOT B CUBPEMEHHHX CHCTEMaX
BTOMaTHIHPOBEAHHOIO pPOSKTHPOBAHEA SNCKTPHYECEHX MallHH nep-
LNEHHOE IHAYEHHE.

Faapa 9
PACYET ACHHXPOHHBIX IBHIATEJIER

§ 0-1. Envnne CepHH aCHHXPOHHBX ABHraTcIeR

OGuine ceenenust. AcuHuxpodtsle IBsratens — Hawbonee pacnpo-
STpatcHnkil BHA SNEKTPHYBCKHX MaLMH, NoTPebfasmuiHX B HACTOR-
nee Bpems oxoao 40% Beeii BupabaTHBaeMod SNeRTPOSHeprHW. Mx
SCTAHOBAEHHAA MOMARCCTE NOCTORHRHO BO3IPACTaET.

L AcCHHXPOHHEE ABHraTeld LIHPOKO NPUMERANTCH B NPHBOIAX Me-
jannoobpaGarusaony, AeperoobpabaTuBaiOHX H ApPYIAX CTaN-
R0E,  KVSHCYHO-TPECCOBRX, THAUKHX, WEefiHuLX, TIpY3oHOALEMELX,
[EMJEPORHEX MALIHH, BEHTHAATOPOB, HACOCOB, KOMNPECCOPOB, LUEHT-
Pudyr, B ANpTaX, B PYNHOM 3 EKTPOHHCTPYMEHTE, B ORITOBEX NPHGO-
jax M 7. 4 FlpaKkTiueckR Her OTPAcHH TexHHkd H OuTa, rne He
IGO0 AL30BAHCE O ACHHXPOHHKE ABHTATEIH.

[flotpebuocTy HAPOAHOrD XO3ARCTEA YAOBIETBOPRIOTCA T/I3BHLIM
J6paaoM [IBKI ATEARMH OCHOBHOTO HONOJTHEHHA eAMHLIX cepHit obmero
fazHavuerns, T. € NpHMCHREMWX [IAA DNpHBOAA MexaHH3IMoB, He
JpelbF BIRIULIIR ocofux Tpefosanifi K NYCKOBHM XapaKTEpPHCTHKAM,
SO bHEHITI0, IHEPTETHIECKNN NOKa3aTensM, wyMy H 7. n. Bmecre
E TEM B ENHIKX CEPHAX NMPeaycMaTPHBAKT TaKMKe INEKTPHYECKHE M
KOHCTPYKTHRHEES MOan(HKALEE NBXraTenes, MoaEGHKauHe oS pas-
fbiX ychoBHb OKpY#amied cpend, npennasHaveHHHe AMA YAOBJET-
BOpEHIA  OnoaAnHTensHEX  cneuHdrueckHx  TpefosaHHi  OTIENbHEX
LoE NpRBofos M yeaoRsf ux skcnayaTenss. Moguduiaund coans-
gTew Ha Ga3e CCHOBHOIC NCNONHEHHA CEPHA € MAKCHMANLHO BO3IMOM-
RN HCROJL30BESHHEM Y3I0B H AeTadefl 5TOr0 HCOOAHEHHS.

- B ueKoTOpEX NPHBOLEX BOIHHKAKT TPEOOBAHHA, KOTOpHE HE MO-
Y7 OHTh YAORACTBOPEHHE NBHrATEASMH eaAMrax cepufl. [lia™ raxkex
IpHLOI08  CO3Zank  CNEUHAIH3HPOBAHHGIE [BHTE2TeH, HAaMpHEMep
3N pn{i*,rpnﬂut, Hpﬂ}MHﬂ-HETH.ﬂ.‘T}’FFH'iECHHE H Aap.

Paspafiorauuot M BHEApPEHHOS B UPOMIBOJICTEC OCHOBHOC HCTIOI-
CIMHOH CePHH DOAPAINCNNCTCH HA JIBA OCHOHHREIX -
senn ¢ h=50--355 mM (mMowrocra or 0,12 no 400 kBt npy 2p=—
=1) # cepH© ¢ A=400-450 mm (Mowrocrero or 400 no 1000 kBr

IpH 2p=—1).



Cepun 4A. OcnopHoe HENnosweHHe cephuh. [dsnraTemn
BNCANICTCR © KopOoTKodaMiuyTHM (npn A==50-=3556 mm) ¥ c da3.
wets poropasy (npu h==200--350 Mm). Mo creneHH 32WNTH OT BHELL-
i Boaneficrenfl # no cnocofy OXNAMEERMR pPalfHNakT; S8KpLITOC
wenoneesite (1P44) ¢ sapyminiM 064yBoM OT BEHTHARTOPA, pacnofo
weHHoro Ha paay aswrartens (ICO141) npn h==50-=353 MM sauin
mensoe menoauenue (IP23) ¢ camosentianunes (ICO1) npn h=
= |60--355 .

Meurarean wmomsocteo or 0,12 no 0,37 kBr HIroTOBARKT Ha
HoMMtaeHme vanpswenns 220 u 380 B, co cxeMofi coeiHHEHHR
olimorok cratopa & HAH A 3TH OBETATENH (IMEKT TPH BLIBOAHLIX
nposoga. [Mewrarean wommoctsio or 055 a0 11 xBr, kpove
TOTO, BHNOAHAWT Ha waupmKenne 660 B (npu 1€x Xe Cxemax Coemi
HEHESR H KOJAMYEcToe BHBOAHHEX NpoBonoB). JIBATATENH MOUKOCTHIO
or 15 a0 [10 kBT HIroToBAHIOT HE8 HOMWHANEHBIE HRANPRMEHHE
220/380 u 3680/660 B, a or 132 go 400 xBr — mousko Ha J60/660 B,
STI ABHIFOTEAN MAMEIOT CXeMY coefiHHeHHA O/A B WeCTe BRBOJHEX
nposofos. lenratean h=050-132 MM BLIOJARAOT ¢ HIOAFLUHCL
Kaacca warpesocrofikocr B; ocranvibie — € u3oasnmMen Kiacea |
UEMIIE TEXHHYECKHE fAatiHBIe H3 YKas3aHHbIE NBHrETeOM PerdaMenTH
popaun F'OCT 19529,

Moandnkaurw cepun 4A npn h=350-355 Mu. Ha
Gase DOCHOBHOID WCNOJHEHHA CEPHH W5 CTOBAAIOTCA  CACAyIOllKe
SAeKTPHYCCREE MOOHDHEEUHN: RBHIATETN ¢ NORLICHHLIM NYCKOBLM
moMenToy (= 160-=250 mM), npeanasinzuedHHMe IAH NpHBOLA Me-
XaHHAMOB, HMeowHX GoabiHe CTaTHHECKNE I HHCPHUHOHIEE Harpy3kH
B MOMEHT NYcKa (KOMnNpeccopsl, KoHBElepH, HACOCH, MOBCPOTHLE
Kpyrn i1 1. A.);

ADUTATEIH © NOBHUIEHHLM cKoabmennes (h=T71--250 mm)— a7
paboTii B NOBTOPHO-KPATKOBPEMEHHLIX PEMHAMAX C YACTHMH NyCHIvn
HAK ¢ nyascopyiomefi Harpyskoff (WTaMOOBOYALE NPECCH, MOSOTH.
NOpLIHEDHE KOMIPCCCOpH o T. 4.) |

muorockopoctiue asnrarems (h=>56--350 mMM) na gBe, Tpit |
yeTHP® WACTOTH BpEUieNHd — LIA NPHBORA MEXafHIMOB CO CTYNEH-
YATIM PECVAHPOBANMEM SACTOTE BpauUIEHEs . (MeTEAnooOpabarTsiEm-
HIE CTAHNM, MOXAHHYECKHe KONOCHWHOBHE pEUIeTHH, HEKOTOPHE BRI
nefefor ot 7 1.);

aekraTesn Ha uacrory 50 Tu (h=050+355 mM)— nam paGord o7
cetH ¢ ViaszauHof 4acToToh.

CepHa ONBATHBAET CJENYIOUIHE KOHCTPYKTHBHEE MOAHQHEAWIY.
ManotrysMue neRraresy (A=>56--160 MM)— ann paboTH B NpHBO-
aax ¢ NOBHILMCHHBEIMK TpeBOBEHHAMH K YPOBHIO IOyMa; BCTpanBaeMmue
apuratenn (h=50-+250 Mm)— 1A BCTPARBAHEA B CTIHKH H MeXa-
HIIMbL: NBAFATEAN NOCTARBNRKOTCA B BHAe 0OMOTAHHOID CEpIeUHHNE
CTATOPA W POTOpA;

jekrateaM co EBcTpoexnof  Temmepatyprofft  saumtoR (A=
—50=355 MM)— 178 NPHBOZE MEXAHH3IMOB, paboTalOMAX €O 3HATH
TEnBHEMH NEperpy3KaMH, SacTHMA nycKaMe, u T. L
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Cepra OXBaTHBaeT CAefyloune MOAHQHKaUMH nO  YCAOBHAM
EpY®aioulefi Ccpefn: [BHTATENH TPONHYECKOro HCNGAHEHHS (h=
—50-=355 mMM)— nas paGoTel B yCJACBHAX BANMKHOIO HAH CYXOro
DOMHYECKONO KAHWMAaTa TpH TEMNEPaType OKPYMAIOUIEr0 BOIAYXd OT
=10 no +45°C, oruochTenpHolt saaeocTe a0 100% (npu Temne-
pe +35°C), npm poaneAcTsHB CONHEWHOR panuauwH, MECKa,
TRUTE B DJecHenulX rpeiKos;
" NEHrATENH BAArOMOpO3ocTORKOro Henoanekis (h=50--355 Mm)—
pin pabord ApH TEMOepaType OKpyMawiueR Cpead ﬂﬂp—uﬂlﬂ“ H
riocHTeasnoll Baamuocra 100 % (npe TEIIEEEET}'FE +25°C});
auRraTenl  xuMoctofikoro wcnondesus (h=050--355 MM)— AR
ROUTH NpH TeMilepaType OKPYyWAKWEN Cpeld B npefieiax +40 "C,
FHOCHTENBHOMN BAAKHOCTH E‘ﬂ%'u (npn remnepatype +25°C), uHanH-
YHMHYECKH aKTIBHOR HEBAPEBOONECHON CPe/LE.
* Cepus OXBATMBACT CNEMYIONIRE HCOOJHEHHS N0 CTENSHK SAUMTH OT
AHelHEX BO3ACECTBME B D0 cnocoDy OXNAXIEHHR' JAMUICHEOS MCUDI-
'I-:|.| (1?23) C CaMOBCHTHIRUBCH {lﬂﬂll ope h=400 u 450 MM,
3AKPLITOC HCNO/IHCHED } ¢ oxnaxaesues ¢ DOMOMILK BOINYXO-
RS g (1C0161) npu A=400 » 450 MM,
- Jpdrarens M3TOTOBIRIOT ¢ KOPOTEO3AMKHY TRIM MM (ajukiv poro-
poM B HA HOMuBANLHOC Hanpsxkeuxe 6000 B. ObmoTka cTaTopa MMmeeT
ECTH BRBOJIHLIX NPOBOIOB, COSMHHEHHLIX B 3BC3IY.
B rn. 9 ppusesensl TCXHEYCCKHE QAHHBIC TPex(aiHhix ACHHXPOHHLIX
ABHTATENEH, BROyCKacMux SIpOCIaBcKMM INCKTPOMANMHOCTPOHTE b

HLIM 32BOA0M. 34 paspaboTxy ¥ BHEAPCHHC CEPHE 3THX JIBHIa-
yenci sason warpamacs 8 1999 r. Nocynapcrsensoi np;m%

§ 9-2. Hcxonnsie paHntie AAS NPOEKTHPOBAKNN

- [An® npoexTHpOBRAMMA ACHHXPOHHOIO [BHIATENR [IOIDKEEL OniTb
@Oanil COCAyIOILHE HCXOAEbie jandne; | Homupanuuw# pex#am
@bore mo I'OCT 183 2 Hcpoasenwe potopa (KoporKo3amx-
VT RI Bai). 3. Homupangenas OTO2BACMAR MOIMHOCTE 0O

. 4. Konadectso craropa. 5. Cnocob coeauueHHs
a3 cratopa (A/A; A A ). 6. Yactora cers. 7. Hommsaneuoe
HHC HHOE po NOCT 21128—83. & 'EIHIFEH.HII.! YACTOTA
pawenss no OCT 10683, 9. Crenesbs 3alUMThI OT BHCILHHX BO3-
picTeuii uo I'OCT 14254—96 CT 247. 10. Coocob oxnaxiacHEs
8 TOCT 20459—87. 11. HMcononmeswe no cnocoly MOBTaXa no
J 246, 12 Knsmaruyeckue yCIOBHE H KaTcropHs oo
OCT 15150 u 15543 13. Haaexsocts mno 27.002—89.
4. @opma BrcTynalowero xouua gana 15, Coocob coeamuenus ¢ ops-
|.l 8 A Bl B mﬂm.

Kpoae TOro, nOCOHKTE ILHO YYMTEBAIOT TpeboBAHER K BRICOTE OCH
ipamerns no FOCT 13267 o ¥ yCranoBoYHO-OPHCOSAMHHTE IhHhIM Pas-
epam no FOCT 18709 uau 20839,
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Conepmanre nepeyHCACHHHX BHIIE [PeANHCAHEA  craenapTos
apHBenciio 8 § 1-2 w § 9-15.

Bo scem HEOTOBOPEHNOM HCOXOLHKE [AARHEE MAIIHHE IT0KH
yoopaeteopsite TpeloranuaM MOCT 183—74.

IMMpumeuauwne Koauecrso nap nonwcos
p==060fn,.

Mpumep: pacsera malins
1. Hexopuiie mamsie A0S DPOEKTHPOBANHA

(9-1)

R e i | Awmesmiiy | mterein 202
Hompraaenuh pewny pafior Hpopsamkevennnah (S1)
Hlepoowenue potopa RepoTi $omimi

SRNHY Tis

HoMmNasphiR OTaNBEEMAR MoiDOCTs Mg, wBy 7.5 160
HoameeTeo Qa3 cragopa mr, 4 3
Cancot cotaneasis (a3 crijopa a's A
Yacrors cemw F, T 56 !,’['I
Homaiaznimoe Jureince nanpnkenne U, B Eiﬂékﬂﬂﬂ SR0 60
Comxpopban vBCTOTE Bpallekiorn f,, O/ s J5iN) 1000
Creneny 3munTh o7 Biennm sos-eNe Taiil 1P14 P23
Cooeol oXimHide i ICD141 10
Henoaseise fo cnocoly »oTaRa EMILOM M0G0
KamsaTniechee yeaoEHR 1t KaTErOpta [M3weTile i ¥y ¥3
BeporTHocTe SesoTraasol pafioms ciMoTme 33 1a- .9 0.9

peorxy JOLD0 g F g |
POpMr BRCTYNARWETO KOHIEE B Licmpnperieckan
Crocoll cOPAMERIA © DIBOHHEM . TH HIEIMOM Yapwad syra
Rosmvec o nap nooecon p, o (9-1) ' 2 3

§ 9-3. MaruuTHas uens JABWrarens,
Paamepun, Kondwurypauus, MarepHan

Faasnpie pasmepsl. IlpoekTHposanHe ACHHXPOHHHWX ABWraTencl
HAUHKIOT ¢ ONpeRe EHHR THABHBX pPasMEpUE: BRYTPEHHEro aWamer-
pa Dy w annue cepaesuyusa cratopa L. Kaw ormewasocs B 2. 1,
NpeaeNibi0 RONYCKAeMan BeJWuMia HAPYMHOTD AHAMETPaE Kopmy-
ca Dyopn W cepaediinka cratopa Dy 3a8HCHT OT BHCOTH OCH Bpalie-
HHF h. Ecan 3azankem Aa npoekTHpOBaHHe 3IHavNende k He perna-
MEHTHPOBAKD, TO Ero npensapuTensHo  BeGHpawT W3 Tabn. 9-1,
JAHHLIE KOTOpO# COOTBEICIBYIOT CyuleCTByrowemy B Poccum m 3:
pyfemoM cpenseMy VDPOBHK NPHBASHH MomBocredl K A psaratenel
C PAIHBIMH, CTENEHEMH 3AUKTH H cNOCODAMHE OXJAMIEHHR,

B rafa. 8-1 npuBeicHel Takse IHAYEHHH BPALWAKIIEND MOMCHT:
Ha eany M;, nocwoarky 8 wacrosuiee BpeMs WHPOKO PachpocTpane-
Ha Oonee yanbHaS OUeHKa NPHBAIKH raGapuToB JBHTATENR K MOMEH
TY DpaulelHs, 3HaAYCHAE RKOTOPOro N8 AaHHOrO THROpasmepa Konel
NETCR B OTHOCHTENBRHO HEOOABLIIHX NPENetax NpH HCNOMHEHHH [OBH-
FaTeil ©  pasHeIM  KoTHYecTeoM  noMmwocoB (33 HCKIHYeHHeM
aAsuraredesf ¢ 2p=2).
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Tadanuas 8-5

P, |'l|.'|'5‘_'l'_'.l WDW CTnS fAaminud SacToTER Risiilewing, of il

00

el el-]

=ho

-"t:'l H'H

(rpu 1500
LWL 0TI

AcHHXpOnHEE TDMIE

TEAN € KOPOTROZEMKIYTLIM pOTOpOM HCTGATEHHR

no saupire 1P48, co ciocofion oxsampenns 1C0141
| 0,48} 0,2 - - - - 0,77
u;E’ ﬂ,lﬂ = =i — — l Iﬂ
0.37| o025 0a8| — - | = 1,59
'ﬂ,ﬂﬁ E.E? i ﬂ,ﬁ — =y [ = .3.;
0.75 0.5 037 0.25 =+ — 3.5
1,1 0.75 0.55 i - = 474
1,5 1A 0,75 0,37 — | =5 7.0
E|2 I '];.5 I.I 'u.-EE- — — g-'ﬁ'
I 8 2.2 I 1.5 0,75 — = Tl
4 3 2.2 i.5 - — 19
5.9 4 - - — == 25,4
7.5 5.5 3 | 22 | — | 35
— =1 4 ", | —_— —
11 7.5 5.5 4 - — 417 .4
— 1 S 7.3 0.9 — = 70
5 5 1l 7.9 —-- — 9.3
:::E..'i 18.5 ib I i - — 118
| =2 22 18,5 15 — — 140
30 S0 | _ —_ | — — 190
37 k) 22 18.5 - 4.5
45 45 J0 22 —_ — B4
65 55 | 37 a0 — e 349
| 7 75 45 7 1" — — | a7
80 ta ] 45 — -— 57
1O 110 75 55 - — 60
152 132 Ly J 5 —_ I — AR
160 110 o 55 45 1018
EIE; 200 132 1140 | i5 55 12G7
250 950 160 132 90 5 1642
35 | s | 20 | 160 1o | 90 | 2006
1] 315 250 o200 . = — 2006
== #Eﬂ 315 250 | 200 — 2945
— | 500 400 = — ' — JIE3
o 500 315 250 200 4012
— % 630 400 [ 315 250 5004
R ol |G | ey Rl
AcCRHXpONEME ABHTATENN € KOPOTROSEMKHYTMM POTOPOM WCMOAHERMA
no samave 1P23, co cnocoBom oxasmpenns 1C01
22 1B, 5 11 7.5 — — 118
30 = 15 I - — 140
30 1B, 5 15 —_— — 190
o4 7 | 2 i85 | — — 235
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IT podoa meemue mad.y, 9-4

Py B oie CooaposuigE MBOTORSK aDgumLe i, oo
s ; i (o2 800
‘ 2000 500 1000 75 iy wa o7 gt
2K 55 B | B 22 — —= T8 284
5 53 37 1 - — LT i)
25 L 1] i 45 a7 — — 174
34 110 50 o 42 — — ard
142 110 75 55 - — gyl
250 160 132 N s _ —_ LXE
200 16 10 o0 - - 1018
315 — 200 |32 110 75h 65 1267
200 250 1K) 132 &0 75 |52
d55 J15 315 0 160 110 L 00S
400 a0 | 250 I 200 132 16 | 2530
400 — H0 315 — — =t 2550
— | 50D A0 250 200 — 3183
— | 63 1] 415 230 || & 4010
220 — B0 B30 400 315 2 GO9S
- oo 5 oo 400 3i5 0367
- - — 630 - i o
ACHHXPOHHME RRMTATENH C GaivsiM POTOPOM WCOONHEHIWR
no aawmre P23, co cnocofom oxaamaenun 1001
|
20 —_ 37 o2 I18.5 — - 245
2= 45 30 r 22 - —_ I 2B14
25 —t 55 37 3 — - HD
- | 75 45 37 — — 474
250 — %) 5 45 - - 574
— 110 i o5 — — I 699
280 — 132 o 5 | 45 —_ Ri3
— 160 110 ) o5 —_ 1018
35 —_ 200 KW 110 75 55 h 1267
- 250 160 a2 90 6 I542
355 - 315 200 160 110 o So06
- 400 250 200 132 110 §oAT
400 .- 400 315 250 200 - 2547
—_ S0 | 400 315 250 - 3193
il 630 600 — _— —_ 4012
450 —_ B0 630 400 315 250 5094
— 1000 500 B0 00 3G 6367
]

MpuMesauup Jaexrpofmarmreny g h = 400 i mOTomMEATCT M wanpemerse U = 5000 P,
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Jlns vaoberas BW6OpR HApyHOrO JANaMeTpa cepAevHEKa Dy,
D 3anaknoll wan BEOPaHIOI CTAHRAPTHOR BHCOTE OCH Bpaulerus A
S 126a. 9-2 npuBenesnl NpelesbHO JONYCTHMEE 3H3TEHHNA Dy mox
i J1=>50--450 MM, vKasauu NPHNYCKW Ha WTAMNOBKY Auy, @ TaK-
Je WHPHHA PEIBHBX NEHT W CTHHAAPTHOR PYNONHOA CTANH, H3 KOTO-

PHX WTANMNYIOT AHCTE  CCPAEYHMKAE.
TaGawue 92

H Llupninin | (nin) Tipm B ; LLimjminn l-!'l.'lf-'F*'
< S THLMGA  LirTirpets £ ’I
2 T :r = ]I = | ; E -
e E | pomws | proowot B (B - e X
Pl &) | = | == | i i|e || T
El-l 66| 4 ) = !mi 7|12 Isﬂ 7| 330 —
Bl 4| 4 f" 100 — || 200 TIEESE‘Q:H 367 —
Gl 4|5 [wosl5] n3 — llzes] 7|15 (4] 8] 414 A
4|6 |i22|s| wer | — [[2s0] 8|16 52| B] 4s0s | —
B0| 4| 651396 | M5 - 280| 8|12 |520110f — 30
W!5|6.5157 |6 163 — llais| 7|13 |steli0| — 600
ol 65| 7.6 175 7| 182 — |l3s5|10]18 |BBO| 10| ~— 670
2| 5| 86107 7| 204 | — [|«00|Ma|16 |740]10] — 750
20! (] 9.51233] 7| 240 — g0 alje |8s0l10] — g6
0 6 [11.5/285| 7| 262 > J i | |
! ] i

Tlp# coctasaennd Taba. -2 umenocs B eudy, YTO ABHraTeH
e h=50--250 MM BHNOJHAKTCE € JAHTHMNI CTAHHHAMH, & OBHTATCNH
= 280450 MM CO CBAPHLIMH.

Mp Dy =<<452 Mm (410 coorsercreyetr A="250 MM) JMcTH cTATO-
)8 LITAMDYIOT W3 PE3AHON JIEHTH, KOTOPas N0 COrNacoBaHMi0 C10poH
MOKET DPOCTEBAATLCS pasjiMyMHOA WHPHHE, HO HE npeswnaollefd
u MM, [pu Dy >452 MM ANCTH CTATOpa WTAMDVIOT H3 pyJoHHoR
QM CTARLAPTHOR wHpMER, yK#3suwoR B § 2-3; courseTcreEeHHO
mmm:: B 3TOM cayune Inavenns h; MOTYT HECKOALHO OTAMUATLCR
-"+ yKazaHnux ua pee. 1-1.

HOns onpenedesus of- &,

{oro #13 rAaBiikX pasme- L0 ]—— T T .
JOB—BHYTpEHHEID AHAMET- 7 :

Ba cepOeuHHKa crartopa SN - =

D, — MOMHO HCNOAB3O- |
'Tt- JapucHmocTs D= **° 5 T -
[Dm NpHBEAEHHWE B | | A - |
_ 3. Ilpx npoexkTupo- |~ T |

B} rm 4acTil cepin (ARyXx : |

;j areneR B6oaee Ha oa-
DM AllaMeTpe D.) nng E9laia” =S ihi
fnerveniia mpowssoncTea U & &5 1 & 5 W E
enbxonnmo  yHHDHLUHPS-
BTH [IPH TAHNOM KOJWHYe-
Toe MOAKCOB  OCHOBHBIE

e N0 B 3T
FE =3

Puc 9-1, Cpenwse suaueunn Ka=FIFy) acum-
XPOHIEX

1z



Tataans 93

EF DHH MM D|_= f{ﬂlhil MM
2 80 — 350 D,=0%610,, -4
Couwe 360 — 750 D, = 0,485 Dy, 28
4 B0 — 520 Dy=0.68 D, —5
(oue 520 — 90 D,=0,56 Dy, 460
b &) — 50 D, =0,72 0,,—3
Ceaaue 590 — 950 o,=0¢ D, + §2
B B — 590 D=0.72 D,,—3
(ot GO — T D, =06 0, + 100
10 n 12 200 — 990 D,=0.6 by, + 110

pasMephl MarHHicnpoBOAd ABHrate/R B ero NOTEepevHOM CedeHHH—
Avametpul Dy, D), Dy, &8 TaKKe ROMHYECTEO M pasMepn Na3oB cTa-
TOpA H poTopa. |

Pacyersyw mowsocrs P onpenenstor no (1-11). 3nauense Ry
HAXONAT H3 prC. 9-L.

% nee E)ﬂﬂ n.w,

I"ﬁ - I 1

F5s —I- | Lty ?

2 o= S ] -E-EE

e 7 A o=

il —J . + —r =1 In

074 :" =t T — 28— !

0 A = ; it =} - é‘r‘f ==t
Y& | [T 1] g I =

i T4 2 Y T T I I | Ay . = '

s =h .-I.._ b} _-|. eF & i i = Fi | CET ] l

344 4 — SE=—h il 4 ] T .

: i . . . P == .

. i o L : : ISR AT TN S a et e, | ) 1T ==

gy LS 7 ¥ M- 1Ry 5w E B 5 N2 I

.'J‘l 3T

Pic. 8-2. Cpeanue anasesun n=[(F;) sousxpoinsy aeiraTessll © wopoTroanmm::

THM pOTOPOM:
0 — nenonnenue no sowuve I civced oxmaamaeram 1C0OI41; 6 — scooANEnne o SELNIC
| criocofl oxnemaciun (C0]

Mpegpapuresvitie 31aYeRnn I’ B COos @’ ANR JBuraTened c KopoT-
KOIAMEHYTEHM pOTOpPOM MOryT OnTL NPHHATL HA YPOBHE CPEIHMEX
IHEPreTHYECKIIX  nokajaresell  BHNyckaeMpx  sicKTponsHratenel
(pwc. 9-2 u 9-3) unw po FOCT 19523*. [ns meerarencd c das-
HHM POTOPOM WonoaHeH®a no aawwte IP23 npeaeapiteasHiie anave-
HuA 1’ Moryt Gbite npuisTE Ha 0,005 anxe, sem no pHe. 9-2, 8 cosq
#a 0.01 unixe, geM no puc. 9-3.

® 3pech B QAANEC DPCOBAPNTEARNHE OHEYEHTA NADAMETDOE OGCANGYRIOTCH AWEHOY
CUTHNE® A8 OTINNNE OT YTONHWeMEX B asrsiefies snascimi.

I8

-~ IIan onpenciewwA BTOPOro rAaBHOTQ pPasMeEpa — AANHBL Cepres-
guxa craropa [ —enadane no (1-30) Haxo4AT pECUETHYI0 LAMHY
gepneynnka 'y (c cooTBETCTBYRINM oKxpyraexHeM). Tlpi sTom cre-

n 320aTe NpeIBAPHTEILHLIE SHAYEHRA OOMOTOUHOMO  KO3(pGH-
iesta Bony (2ae=09-054 nna 2p=4; Ry =079 ann 2p=2;
Goaplmie anzueHda Blogy npUHNMEKT nAA  neuraTened Meubied

MOUIHOCTH), 34 Takke SAeKTPOMArHHTHHX Harpyaok A’y u By (3xa-

al eos
055 T === -
= T___}
03 i . T
Zn B L 'i my
' ]
5 :
o s
5 f iy
08 . o !
| | il .} T
75 ' ' .
e o | EEE
f i Wi | A,
67 1 1
caz
g et
MEEIMMIE § B 0 HMEMHETEFWMN 5 WG 0 50 weop
Py xBr Py, mBT

0.3 Cpeanve SKAYSHMR COSQ DCHHXPOHHNX ABHTATENER C WOPOTHOMMMHHYTHM

POTOpOM:

peponuenny oo samere 1P cnotof  ozmamgenmm 1C0141;
| IPE3. crocol oxanmgeisn [C0)

§ — ucro/IMeNEes RO JAWNTE

eHis A’y v B’y 3aBHCAT OT pAfa (haKkTopos, B TOM 4HCAE OT ¢op-
Mi naszoB ¥ Tena ofmotkx). B tatn 9-4 yKasaHW NpHMEHHEMHE B
gactosuce BpeMa (GOPMHE M330B B THNW COMOTOK CTATOPA.

TaGnuna O-4

— B —

ot mhacenay A, WM Sobm e Tun ofeormed

50 -— 160 Tpareueinaisnue noayss- | Oawocnofumi BCLOMRR  Wuk-
KT L8 H TP ECHaN
B IRfp—20 To we Neyrcaoinas wm  opmo-
80 — 315 (2p=10: 12) » | Zeyrcaofuas scumew

--355 (27 =2; 4; 6, 8)| Npewoyronsseee monyor-| JlByRcaofmam  wa  wecTrEC
385 (2p= 10; 12) Kts T bl TYLIEK
To we To we
400 — 450 | Tipanoyrominat  oTkpamae | [RYICIOMHaR RS MECTREY KA-
TYWER

1
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dopra naizes, ykasaHuas B Talnwue, OonpeienseTcs  TeM, NTO
CTATUPS! € NPAMOYTOALHHMA (OTKPHTEMH WA NOAYUTKPHITEIMI) Na-
agmi ofizanator Gonstresl HapeWHOCTHIO OOMOTHE, BHNOAHAEMON 13
MECTHNE H3OTHPOBAHHEX KATYINEK, 3 TaKke GOALIMHM KOZPQIIHeH-
TOM 3EN0AHEHHR Na30e Mensl0 MNPoBOACR NPAMOYronbHOMG DOnepey-
Horo ceuenns, OpHaxko cO cHHXeHHeM ft BOIHHKSWT TeXNOAOTHYE-
cKue 3BTPYAHEHMR, OrPAHHYHBIIOUIEE BOIMOXHOCTE TPMMERERHS
NPAMOYTOAbHAIX NMA3I0R CTETOPE, M3-33 YMEHBUIEHUA NONEPLIHOMO Ce-
qeHHR NPOBOACE W LIHPHEN 3yGria 8 yaHlojaee yIKOM MecTe.

D}E;‘I;. 4 /st

Jia

el & =

=15

LE :
“PeNg 0 @ WO &0 B0 700 80 S0
- IIIH "

Puc. 9-4. Cpennke spzuenud A%=[(Dm) [(a]. BEFI (Dsi) (6) mpw 2p=4 1 Kknacce
narpesocrofnocTy F

— sumire  1PH, cnocofi oxnewmmewdm - [C0I4Y.  noaymaspieaanie AL CERG-
-Hﬂ'lr "nTﬂ:ﬁummr“? J-E‘ 1o me. «to ), Ao geyxcsofian ofmorma: 3 — 1P, 1Cal40, vony smNpe-
Twe neasd, geyrcacfinen ofsoTEa, npna'.gln&uul'l porop: 44— 1FW, 1CHI4L, -:ﬂpm:d“nnml.
U-g000 B, poyzraohnae ofsores. §—1PFL ICN . roaysapMTEE naas, opsochofman oOMOTRS:

b— 30 me o 5 mO coyrcabfuan oGwors: T— 1P, 100

§, MOAPOTKDLTAIE HASW, awnyxianAwae
ulerrral 8= |20 1ICH, oTepuTLe Dzawd, [ e

B, enyxocaclnan cONOTED

MosToMy B GCHMXPOHHEIX HBHPATENRX, HaTuHaf TNPAMepHEO
¢ Dy =<<452 mm (w70 coorrercreyer A<<200 M), BEIIDARAIOT E;;:y-
saKpHTHE Nase TpaneueHaanbiofl QOPMH co peunHof obmoreofl B3
pronoa0R KPYrJaoro NOnepewHoro cedeHid, NPH KOTOPRIX Koaduun-
enT AanONRSHHR Nasa Mensio chimaercs. Kownehcupyer B HeKoTo-
poit cTeneHH ykasamwoe CHHMENHE BOIMOMHOCTE MOAYHCHHA ayluon
paRHOBENHKOrD CedeHHA W NOCTORHCTSA MargHTHoW MHAYRURR no

120

gricoTe ayfua, B OTAHYHE OT NMPAMOYroNbHBX TIa3oB, NMPR KOTOpHX
poel uMeer TpaneueuaansHyio QopMy H Mar#HETHYERD HBEIYKIHIO,
fBe HYHBAIDIIYIOCH B HANPARIEHHHE OCHOBAHNR nasa.

"~ Ha puc. 9-4 npuneness cpeduue suadedns A°y w B' pas acun-
(POHKLY ABHraTeNel] ¢ KOPOTKO3aAMEHYTHIM ¥ (a3iuM pOTOPAMH NpPH
80— 4 W ¢ wloasuned wnacca marpepocrofikoctn F. [IpH koanvecrae
BONI0C08, OTIHYSWIMKRXCA oT 2p=4, npuuHMaeMuie u3 puc. 9-4 ama-
genis A, u B’y ymHOmalOT Ha nonpasowsbe Koa(huunenta &y
| k; (tafn. 9-5). Kpome Toro, npH shNOAHSHHN SREKTPOABUTATEES
s paoaauded Kaaccom  marpesoctofikocti B nam H 3uavenne A,
jpRisTOe no pHe. 9-4 ¢ yyerom Ky, nosimHo Ohite YMHOMEHC HA TO-
ppaBounki KosdhHuneHT £y (naA kaacca B—ky,=086; nna knacca
—%,—1,14).

Tactanuas 95

1 E;t;rm. | I- o e : -
o - [ . I:'m- Ma
: iaduay "HI . 3 5 B 0 a2
P44, B — 250 0,93 1.0 1.0 -—
ICO14] | Cmunue 250 — 500 | 1.1 0.93 0,03 ‘ —_
> S00— 700 1.1 0,915 0,915 0,54
x » TO0—640 l —_ 0.92 .87 0,84
| ' 1“ l‘q'lj ] —;
P23, » 250 — 500 1.16 0.9 0,84 0,72
10 » 50— 70D 1,15 0.89 0,84 0,72
¥ ?EH]—E'EIID S | 0 ﬂ ﬂ.ﬂ n’.ﬁ
1744, | Bi—250 | 1.0 I 1.0 1.2 -
ICOI4E | Coaawe 250 — 700 0,96 1.04 1.4 104
k TOO—990 — 0.5 0,54 I 0,52
g |— L et
1P23, » g0 — D D.98 1. 02 1.02 1.4
101 » 100—990 l 2 0,97 0. 0,925

Chenver MMeTs B BHILY, 4TO NPH COBPEMEHHBIX BHICOKHX Tpelosa-
HEx K BEIHYAMEM TNYCKOBEX MOMEHTOR SNEKTPOABHraTenedi ¢
= |32 MM MOMeT BOIHWENYTE HeoOXOOHMOCTE MPOBKTHROEAHHA NBH-
WICHEH ¢ nONNMeNHEIMH aHageaMy A

. KoucrpyxkTusyaa Ja¥iHa cepleuyHuka craTopa [} NPH OTCYTCTEMH
L CCpAPYHHKE paMNanBHREIX BEHTHARUMONHBIX KAHASOB paBna pacier-
Bofl mamue ['), orpyraennoll no Ganmafiwero wenoro yMcia  (npw
Liine Medee 100 M) R 2o Gauxafwero yucha, KpaTaora narn (npn
e Gosee 100 MM); COOTBETCTBEHHO H3MeHseTcs suaucune [y
Ipn asne cepresunka Goaee 300—350 MM npHMERAKTCR pailaib
Ihie BeRTHARUHOHIWE KaHaaol. B sToMm canyuae [; onpepensercs mno
1-33) ¢ oxpyraenpem Ao Gmmxafiiero  yWcaa, KpaTHoro  TETH,
LOAHTECTED BEHTHAAUMONHBIX KAHBAOB My ONPERENSeTCH  BAHHOD
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OAHOrO MUKETa CepleyHHKa CTatTops [, BROHpaeMOR B (peaenax
55—75 MM npH DJHHE BeHTHARUMOHHEOPO KaHnana Ly=10 mm. Orso-

LEHHIE
Jb — I; fﬂ] [9‘2}

uesecoofipasio BERPATH TakHM, urofd OHO NMpROJHAAADCH K Npe-
AEABHOMY JONYCHAEMOMY OTHOMEHHID Amay. BHYHCAREMOMY LIA 1BH-

Tabauaa 96
mmﬂ&.ﬂ;ﬁ:m n“, MM EUESY T R —"
IP44, 1COL41 80 — 700 1,46 — 0, 000710,
P23, 1C0] 250 — TO0 1,33 — 0, 000870,
1P44, 1COI4), P23, ICOI . Ceenve 700 — 990 1,56 — 0,00088D,,

rarenef c Ep'n--l no dopMynam, npusenessuM B Taba 9-6. [lpn
KOJHYECTEE NONOCOB, OTAHNSIOMHXCAE OT 2p=—4, 3navYeHne Agay, NO-
ayuennoe w3 tafa. 9-6, nponmuo GuTe YMROMKEHD Ha MONPaBOYHHA
koadbdrument by ONA SAEKTPOABHTATENER CO CTENCHAMH  3SIOMTH
P23 u IP44 (vabna. 9-7).

Tatawua 97

Hum;:imu &, (PW PRAAWY MM TI0FISINEX I p
.E!“ . i —
i 2 -] | E J0m 12
ﬂ:'-—'?lm ﬂiﬂs I!ﬂE lll
Comive 700 — 990 — - 1,15

Ecnan A npeBuiluaet Amer, T0, K3k yKasawo B § 1-3, HeoGxonumo
nepefitH ma apyryw, Goapluyid CTARJIEPTHYD BHCOTY OCH BpalleHHs
H NOBTOPUTL PACHET rIABMBIX PAa3MEPOB o A

[lpn NpoEKTHPUBAHKN YYACTKE CEPHU € ABYMA IJTH TPEMA [LIHHA-
MH CEPIETHHKA CTaTopa Ha8 OJHOM ‘MAMeTpe SHauewie A 3IneKrpo-
ABnratean SONbWeER MOUEBOCTH J0MKHO NPUOAHMATLCA K Amax, HO
e NPeBHIaTh €ro; HAYEHNE 2 ATEHTPOABNTATENR MeHbLWed Mouuo-
cTn He peraavenTipyercA. B orieannbix cayuasx, HanpeMep y TH-
XOXOAHEX MALIWH, 3HaUCHHE Amax MORCT ObLITe YaenHyYeHo Mo cpas-
HEHII0 ¢ pexoMennyemMuMH no tafa. 9-6 w 9-7, #o ¢ cooTEeTCTRyI-
et npoBepROll MUXANHYLCKOA MECTKOCTH M NPOMHOCTH Bana.

Cepnesnnk craropa. Cepacunur <ofHpaloT H3 OTAGIBHBIX OT-
WTAMIOBAHHEY JHCTOR  3NMENTPOTEXHHYeCKOR Crand  Toaupinod
05 MM, HMEOKY BIOAAUNOHHEE TMOKPHITHHE NNA YMeHblucHHA [OTEépb
E CTAAH 0T BRxpesplX Tokos. Jlim CEPAEYHHKOB PEKOMEHAVETCA NpH-
MOHATE CAENVIOLINEe MAPKN XONOIHOKATEHOA HIOTPONHOR  SJCKTPC-
TEXHMYECKONR CTaAN:

, . 50—250 2B0—355 400 -4%0
2013 2312 2411

Biacota Ocit Bpotoe Ham, MM
Mupes crami

rrrrrrrrrr

Ons cranp 2013 ofbyHo HCNOALIYIOT H30NMHPOBARHE JNHCTOB OK-
paupoBaneM (KosddmipeHt 3IanonHeHus crami k.=097),
gamn 2312 w 24]1 — naxupoexoft (R-=095) wnan TepMOCTORKHM
VOHIDAAUMOHHNM NOKPETHEM JHCcToR (B.=096--097),
Koawuectso nasch CepAesHHKE CTaTopa

Zy=2pmq {3-3)
HT OT BHEOPaHHOrD KOJWHeCTBa najop HA nojwoc w Gasy
gi1=2,/(2pm,). (9-4)

- Ob6mukn ¢ BubHpaior paniuM uedoMy sncay. Toabk0 LR yEE-
HKaUNK JHCTOB CTATOP2 MaiTaTeneil © pa3sHbiM KOMHYECTEOM TOJM-
38 H OAR THXOXOAHBIX ABHTateneRl HWHOraa NMpHMeHAIOT ApodOHOR @)
1.5, 25 0 np.): B taba 9-8B npuscleds pekoMmeniyeMEe 3Hage-
HA ).

Tatanua 9.8

] Ko swyectms navos Wi e W Guy g, fpe
ap rfRLTHEIME Jnasemi iy N, ww
Bl — |32 1) — 56 T = 4
it 1
s 3. 4 - Foll i i 8
4 23 3 4 4, 5
G 2; 3 34 | 4. 5
B b8 4 3 3; 4
I —_— | —- < 3
12 — — 2; 2.5
L} L}

[lo BufipayHoMy 3HAYEHNO ¢, ONPEENHOT 2| B COOTEETCTEHE C
8.3). Mpu stom gesecoolipasHo WCROSB3OBATL ONWT no cepin 4A
fem. Taln, 9-12).

 Cepneunnk poropa. Cepueunitk cofHparoT HI OTCILUEYX OTIUTAM-
jOBaHHEIX AHCTOB MekTpoTexnwieckoff cranm  Tomumdofi 0.5 Mm.
Mapky CTand W HIOAAUHOHHBIE NOKPETHA TakKHe Xe, KaKk B CTaTope.
B xopoTHo3aMKHYTOM pOTOpE MPHMEHRKDT 3aRPHTHE, DOAYSaKpH-
BE W OTKPSHITHe na3s, HnR yMeHblnEHHA BAHRHHS MOMEHTOB BHIC-
IEX rapMOMItK Ha TYCKOBHe ¥ BHOPOAKKYCTHUCCHNE XapaKTepHCTH-
H MAWNE POTOPK NBHraTenedl ¢ BHCOTaMN ocH spatienns 1="160 Mn
MewT ckoc nasop b.y Ha oodo 3vDUoBoe menewne cratopa [y NpH

ToM Bewy=1., Ieurarenn c GOABMWIKMH BHCOTEMII OCH BpalleHHA
ibiauo BeMoaHapT Ge3 ckoca Nasob.
Hapy®uenfi nwaserp cepneunnka poropa (Mu)
Dy =D,—28, (8-5)

8 — BOIAVIUAMA 3330p MEKAY CTATOPOM H POTOPOM, MM,
Bemsunny Bo3nyilonpro 3aiopa eROKPEIOT © YHETOM NPOTHBOPEYRA-
IX rpeboBanifl, TaK KiK., C ofHOH CcTOponu, opin YBEANWeHMH BO3-
I¥inHOTQ 3330pa yMmesibiuaercs EoSQOuUUNERT MOUHOCTH, 2 C ApY-
Oit — yeenigieatoTes daktuuecknit KI1ID v nazemnocts asurarens,
nacaeTcs Harpes oOMOTOK, YMEHBIISKTCS noCapOYsable noTEpH, ypo-
b WyMa w BROGpaunii MATHHTHOTD NPOBCXOMHICHHR, BOIMOMHOCTS
IeBaHHA POTOP2 O CTaTOpP.
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TaGamue 59

B () oim pasarTHMR MutesTnT Bp Tivw) Bl Pesuridiady Sauedunx 2o
Ao v - h. woa — .
‘ ' i |ﬁ-|m-r.*‘ $ l_t I&nllmnm
B0 025 |0,25|02] — 180 1.0 0.6 | 0.45 _
58 | 03 |025 l 028 — || 20 | wo |07 |ois -
63 0,35 0,256 1 2,25 | — ' 1,0 0.85 | 0.6 -
?It m ni:lE' D.EE ﬂ.?—ﬁ —_— 25} Iti I.U‘ up? e
90 0.4 D.2510% | — 280 1.3 h 1.0 | 0.8 0.7
100 0.45 |03 |03 | = 315 15 |io |oo 0.8
12 0.5 0.8 |0.3 | — 355 | & |12 |40 ,09
3 | 08 |035/035]| — || 400 2,0 |14 |12 LD
160 0,8 0.5 | 0.5 - 450 2.0 1.4 ' - 1.0

B taGa. 9-9 npusenenn CpenRHe 3HaYeHHA BOSAYIUHOIO sasopa 0,
NPHHEATHE B COBPEMEHHLIX CEPHRX ACHHXPOHHEHX NBAraTened,
Ina Bucor oceft spauerna A==T1 MM pHyTpeHAMA INamMeTp fiM-

CTOB pOTOpS

Dy =0,23Dy,; (8-6)
fAas sbicor oceft BpaweHss A=050 n 63 mm

D:=0,19Dy. (9-7)

IMocne pacseTa Bana Ha WeCTROCThH paaMep Lhy yTo4MRIOT.

Ilan yayumenns OXJaMIEANA, yMeHBIUEHHR MaccH 11 JHHaMuye
CKOMD MOMEHTA HHEpUVR POTOPa B ceplesHnKax poropa ¢ AZ=250 um
MPETYyCMATPHBAT KPYT/Abie AKCHANbHLE BEHTHARUMOKHHE KAHAIM B
cooTeeTcTREH ¢ aauupmi talin. 9:-10. ¥ asuravesefi ¢ mersiuell Bbl
coTOI OCH BPAINEHHS AKCHANBHEE KaHaa oOHNHO He mnpeayveMar-
PUBAKIT H3-38 NOBHINEHHR NPR ITOM MATHHTHOR MHAYKUIE B CTilike
poropa.

TaGauwuzs SI0

Kotiecrno A, W SESMOTD @, [MW) BERTHINLICHNLE WANIDOY TN (a1

anawerine Ip
A, ane —- ' -

2 ] L] B, 10m 12

L B | v e G | " ! oy

250 10 15 10 ) 10 30 10 a0
280 12 20 12 az 12 Elb 12 $0
315 12 20 12 40 2 L 12 40
355 12 | 20 12 S0 12 M I2 S
200 — —_— 9 56 L 65 o 75
460 — — E 65 0 15 it} 00

Ilawny cepnessHka potopa [z NpHHEMZIOT pasucfl anwke cepaes-
HH¥a cratopa [, ana h<S250 MM, a nas A>250 um lr=10+5 MM
PapnaisHue BeHTHASIHOHUBEEe KARAJB B poTOope BHNOJHAWT 1pi
[:>350 Mm. Koaudectso, pasmeps H pacnoleienHe STIX KaHanos
B POTOpPE TaKOE ME, KaK B CepleuyHWKe CTaTopa.

Kosnmgecteo masom 2Z¢ ana ABHTaTedefl © KOpPOTHOSAMEHYTHM po-
TopoM BuIHPATOT B 33ABHCHMOCTH OT 2) M HANHYHA CKOCH nasoB B
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Tabarine 841

[ | Ty
i S _ﬂ-l -k ] redis :n_-:h:r.l - |
E 3 1 '
15 15, 21, 2% 10, 22,96, 28, 31,33, o, 35
3"1‘ I-Fh- l?t IB :.'-: IH. Eq lkl-. :"'H :ﬂt -i'ﬁ'
A0 o0, 38 20, 21, 23, 37, 89, W
36 o6, 28. H4. 16 : 25, 27. 25. 20, 43, 45, 47
42 a2, 4. 80, 52 — )
4 ; 38, 40, 56, 58 37,39, 41, 65, K. 50
| 16, 17 16, 14, 28 30, 34, 44, A5 4
ag | 06, 3. 44, 46 o7, 28, 30, 3, 8, 45. 46
4. 84, 38, 68, 58, 62, &4 48, 40, 57, &9
6l 50, 52. 68, 70, T4 48, 49, 51, 56. 64. 60, 71
T2 62, 64, 80, B2. BG 61, 65 685 76, Bl. B3
3 026, 46 o4 43, 47, 49, 50
44, B4, KE. 68 42. 41, 5i, 15, &7
EG., B8, 62, B2, 96, B8 < |57, B8, OO, Ok &, ¥, 87. 50
74. 76. 78, B, 10, 102, 104] 75, 77, 79. lUl, 104, N5

23

a4
72
i)
35 —
15 " 44, 62, 64 1% 44, o). 63, 65
72 56, 58, B85, &5, 90 | 5b, Gi, &9, 85, 87, &6
| & B8, 70, 98, 100, 102, 104 -
66 78. &2, WO/ 12, 14 79. 80, &1, &3, 109, 111, 143
| €0 44, 46 74, 76 5T, o8, 77, 78, 79
| « 90 68, T2, M, T, 104, 106 70, 71, 73, 87, %, 107, 109
120 \CE, 110 i
120 | BS. BE. 92, 94, 96, T8, 102, | 89. 101. 103, T, 123, 137
L) 4
2 5, 64, 80, 8B £9, 75, 80, 89, &I, 92
Qi 68, 70, 74, &8, o4, 106, g5, 7. 08, 94
0%, 110 —
|08 B, BH, B2, 100, L16, B4, B9, U1, 104, 106.
124, 128, 130 8
|

stope. B tafn. 9-11 npeeefedd pexoMeHIyeMEC KONHYeCTBA na-
iy z, CootwowesHs noAydeHd 8 pe3yaLTaTe TEOPETHYECKHX I SKC-
pHMeNTAABRLIX Hoechenosanyf, OTcTynsieiHe 0T PeNOMEHIOBIHHBIX
ETHOUICHIA 2;/2; MOMET UPHBECTH K HENONYCTHMBIM NpOBAIEM B
-.-'.T"' TEPHCTHEE NYCKOBOTD MOMEHTE, K TNOPMIUCHHEM IOyMaM H
IPALIRM.

- KonnuecTno nascs B cepieyHAKe poropa AA8 feurarcasd c das-
M POTOPOM

23 ="2pmaq; (9-8)
BlCHT OT BWOPARHOTO KOJAHWECTRA Na30B Ha nogioc i Gasy poto-
I g2, O6uuno (ecty 37O He CroBOPEHD B MCXOAMLIX JAMHHX) MApH-
IMa0T me=nmi; B ga=q£1. Ecay npH 3ToM g3 noaysaercs camu-
M GoasioHM HAH MaikM, TO NPRREMaXT ga=¢:=£0,5.

‘B ta6a-9-12 npuseneHn cOOTHOWEHHA KONHNECTBA NA3l0B Z:/Zs.
PHHATEE B cepHl 4A.
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Tatianaa 912

Ey/Ey NPy pracTrmiod Bp

-fl.. Wi
T | . g | & | 1o [ 2
Adeuiaresm ¢ KOPOTKOBAMKHYTRM POTOPO™M .

50—63 | 24/18 94718 36,36 e =N =

71 | 24/19 24718 36,/28 | 36728 SR —

B0 — 100 2419 36726 | 36/28 | 36/28 . =

112— 132 2¢/19 %34 | sA/51 | 48s | — -

160 | 35/28 48/38 | 54/51 | 48/44 — .

180-— 200 | 45/28 48738 72/58 T2/58 — —_

295 | 36/28 45/38 72/56 | T2/56 e .

220 4h /40 bl 50 72/56 72/506 — —
280 — 355 48,38 60/70 | 72/82 | 72/86 | 90/106 | 90/106
400 — 450 - i 60/70 | T2/34 | 72/56 L 90/106 | 907100

[lewratens © gasnum PoTOpON

200 = 4835 7254 | 7248 | — =

225 | — 48,66 72/81 72 B4 — -

950 — 60/ 72 7281 | 72.84 _ —
280—355 — 60,/72 T2 81 7284 | 90120 | 90/108
400—450 o 60, 72 72/90 72,56 1 90,120 | S0./126

|
PHMEpE! pacyeTa Mallkn

2, MarawTHan gens ABHIAYENR.

Mephd, KON DRIYDPAUWA, MATEPRA]

EEI:.H:III!II-
TEARROC Th
= Tad L ot s |

Yeronnwe ofoe
FEEAT s

Ve r same

HJenraresn Ma |

Iemraremn M 2

Mpmmeaer mm asprarean Ne 1 nsoaruwo kancca warpercetoficocTn B, a
aar anuratean Ne 2 — kaacca F
I'naBpie paiMephl

1 By
g A, s

@ HH
4 %; MM
5
& %', 0. &,
7 v, 0. e
8 :mr', o, &
4 cosp’, 0. &
in 2, By
1 Ay Arcu |
12 8',. Tn
13 ||I ot
14 .
15 Ly v
15 =L
17 e

126

tRba, 0] 132
Taln, -] —
Talit. 9-2 233
rafin. 93 | 0.68.-233—-5= 1|
pue. 4 0,97
pre. 9-2, a 0. 87
pic. 9-2. -
puc, 93, a 0. BE
pec. 9-3, 0 —
7.5 10"
=11 0,87 =
( } D.&7-0.86
= §Val
puc. 0-4, @ | 296-0.8( =255
Tafin, 95
me. 04, & | 0,885
mfa. 95
§ 9-2 0,94
130 8.62- 107-9723
=0 5o 1500.285
S il
- 0,885 0,9
= 112.5
§ 9-2 ik
vala, 9-7 X233=1.3

315

580
0,72.550 — 3 = ¢

0.95

0,935 — I.I.'.'E‘i == .53

0,80—0.0] =10,8
&0 10*
0,98

u'ql EE‘“-H

= 191 60U

ob3:0, 88 = 503
uiE'H"' I-DE: nnmﬁ

0,53
ErﬁE' I{I-l" lgl mn

424*. 1000 . 5030, 875

|
g o— r
*D.«3 226, 0

9975
9257494 — 0, 53
1,05( 1,33 — 0,00087
W0} — 0,86

T podoaxcanue

! - fm .:"':' Heroam dmntarem M0 Jsurareow Mo R
Tal a1
Cepresmmk mmﬁ
Mapua 2013 312
cyami
Tosiliimm 0.5 0.5
epAgn, UM
Haom:poesa Cxon 1 poRaime Jowrpativa
k. § 4-! .97 (1,95
a, by, O-8 3 4
mia. 9-12
- (2-3) 4-3:3=3C H:3:4 =72
Cepreynmic poropa
Mo pra 2013 2312
CTnaM
ToauEnn 0.5 0.5
[l-:-imn“. i (i ‘T poting
20 BOTHPOR KN KOUANPBANEE .
: hfm § 83 | n_lgi:; 0,495
28 § 9.3 i -
74 | ﬁ.,!:-'l“ll ralfa, 54 0.35 0.9
8 0., um (9-5) lrﬂ—ﬂﬂiﬂﬁé.3= 422 — 2-0,9 =420.%
81 Dy, ust (9-6) 0,23 283 — 54 0,23 590 = 140
ARSI !
covw | TR G = 3
3 ks 9-3 115 225 -+ 5 = 230
a5 Gy, MM §9—3 —_ 44+ 0,5=4.5
36 2, rafiz, 9-12 4 B:3-4,5=B8l
(9-B)

§ 9-4. Obmorka cratopa

Thne 0GMOTOK W ObuiNe NoaokeHHs. B acHuxponnbs ABHrare-
X ¢ h=<160 M oBLMHO BHTOIAHANT OOHOCHONHHE BCHNNHe o6
PTEH, 8 B aperatennx ¢ > 100 MM — neyxcnofsee (M3 MACKHX
MUHA i 03 mecTkWXx Katymex). B ra6n. 9-4 yrasanw THne He-
piksyembix ofMoTok B cooTBetcTeenHe Gopma nasos. [lpw Bemon-
HHH OBUraTescH © ofuocnoiHEMIT DOMOTK2ZMH ob6jeryastcs mpH-
sHEHIIE ABTOMaTHIECKEX OOMOTOYHEIX CTERKOB, 3 NPH HITOTOANEHHE
€ OBYXCIONMBIMK OBMOTEAMM € YKOPOUSNHEIM LIAIOM — yJyuIilla-
5 popMa spHEcll NOAR B YMEHBIUAETCR pacxoll MeIH #Ha NobGoBule
IETi ofmoTks, Oanocnofiyylo o0MOTKY BRNOAHAIOT KOWUEHTpHYe:
OF. s sexanuaaumn oOmoTouHuy padoT B SICKTPOLBICaTENAX
1> 100 MM HEenOALIVIOT PAIHOCCKUHORHBE OOHO- i ABYXCJHOBHME
fuenTpudeckue ofmorke [eM. 8; 20].

BHCOKOBOMILTHHE SNEKTPOABHIATENH BLNOJHAIOY € OTKPHTHMR
3awn. Mo aNCOTE NMa3a YRASAKBAOT ABE KATYUIRH, 8 NPSMOYrOib-
e MpoBOAHHKT pacnosarawt naawwmsa. Kowerpykuus ofMotox cra-
Ppa onucawa p § 3-13,
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Piue. 9.5, Cxema tpexdassoft  ocamocnofnof geeckofl oGmoTHR

craTopa £, =ib; Ip=4; gi=3 ym=7,9 1l

9,
9,

9,

9.
9.
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‘0

9

9,
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@,
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9

‘0
9,

9.
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2,

9,
2

il

o a
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ey

Puc. 9-6, Caema tpexdmamoll  geyxcaofiinnf peraesofl o0moTas criTopa Z;==
=18; 2p="10 h=3; Yar=T

8 pEc. 9-5 poxalauul CXeMa ONHOCNOEHOH KOKIEHT PRYEC-
pit oBMOTKH cTaropa, a Ba puc. 9-6 — cxema Tpex(asHoM 18 yXCIORHOR
'f nepos obmoTim CTaTopa. Obryno ﬂﬁunm CTATOpa BRNONHEIOT
eCTHIOHHOH, Kaxaas 3oua passa 60 3n rpan [lpe mecTusousol
IvOTKE KOSQDHIEEHT PACOPEACICEHE

k=051 (g1 sin (a/2)], (9.9)
e a==060"/q,.

Oiucchofiuyo o6MUTKY BHROAWAIT C AHAMCTPAIERHM LIAroM No

-:.-.
| ya=2,/(2p). (9-10)
Heyxciofinyio oOMOTKY BHIOAHAIOT © YKOPOUCHHBIM LIAroMm

vai=Pp.2:/(2p). (4-11)
Vropouenpe wara B, subupalor Tauum ofpasom, 9TOOH Ye
BRRTOCE uesomy uneay, a Bi=~06 npu 2p=2 wm f=08 npu
== 4.

- Kosddrinent yKopodenns

kyy=sin (B, -90%). - (4-12)
TMpu oprocnofinofl o6MoThe ¢ ARaMETpaiuHbIM WwaromM pi=I.
O0morounuh Kosdduurent

R |",5=&;4;k].:|. ["_'i ]ﬂ}
Tlpeasaprressdoe 3HaveHHe MarHWTHoro notoxa (B6)
Q' =B D\l 107%p, {9-14)

¢ |'y — oKpYrieHHOe BHASEHHe PACYETHOR ANHHHE CepAedHHKA CTa-
Jp2; NpH OTCYTCTBHH PANHANENBIX BEHTHASUHOHHMX Kananos I
fHHMAETCH pasHbIM [}

Tpeasaprressroe KOAHYECTBO BUTKOS B ofivoTKe (hasw

ll'.-'r]=#|f”[f[2??knﬂi{hfﬁn] "Il'[. {H'IE}
MNpessapureispoe Koanvectreo sMEKTHBIMX NPOBONHHKOB B Nasy
N'yy=w' ay[ (pg:), (9-16)

£ 3y — KDMIUNECTBO MapanjensHblx BeTeel o6MOTEM CTaTopa, KoTo-
B A0A#HO ObiTh OOHHM H3- JENHTENIER 9HCAA NOJIOCOB, HanpHME)
3 2p=12 soamomne anavenus a;=1; 2; 3; 4; 6.
IMapannensibe BeTey OOMOTEH JOMKHB CONEDWaT: DAHHIEKOBOE
SIINECTBD BITKCE, 38 CTODOHE KAaTYUIEK — HaXOOHTHCHA B MAErHHTHOM
Mie B opHnskoBeX yeaosrsax. TIpn manom auauennn N'p 0 Bu3saw-
X 3THM TPYAHOCTEX € PACNUAOHMEHHEM NPOBOANE B NA3Y Yeeluye-
£ 3HaYeHHA 'y NOIBONAET COOTBCTCTBERHO nosucHTE Ny,  [loay-
oe u3 (9-16) N’y oxpyrasior po Gawxafigiero denoro Yymwcia
¥5. Ipu nsyxcaoiinoft obmorke Noy aonmno Gurs sulpano, Kok npa-
g0, detublM. OaRako npH Mansx asagednsx Ny, Hanpumep N, =
3, 8, mnorna npuxonuTes BuOupate N, HevetumM. [lpr stom ka-
MK MMenT paiHoe EOJINYECTBO MPOBOARMKOR, OTAHYAKUICCCR HE
panuy. [lpusenss o6MOTKH € pasHOBMTROPEIMN KATVILKEMH, Cle-
(6T obpaulath BUNMaHHe HE weoBxoAnMocTL oBpA3I0BAHHR CHMMeT-
HHEX napasielbhHuX BeTBReM,

. e 129



Brifpas uenoe uucao Ngj, YTOTHAIOT OPCABAPHTENLHO YCTEHOE-
nelHnie napaverpa @'y, Ay u By

wi=Nupg/a {9-17)
VrounenHoe 3HaycHe MarunTHoro notoka (BO)
ﬂl=l:ll=’:tf”“w;, = (9-18)
YTouuennoe 3HavCcHAe WHAYKUWH B poamyiusom 3aszope (Tn)
Bh=ﬂ"ﬁur"t!m|_ {g-lE']
lMpensapureavite 3HaEYEHNe HOMHRaNeROro daisoro toxa (A)
L=P;- 107/ (3Um"cosg’). (Y-20)
Yrounenras nuMeilnas Harpysga cratopa (A/cm)
A\ =10Nn2:ly/ (nDya,). (9-21)

[Toayuennoe no (9-21) 3uagennme A; He ROAMHO OTAHYATECR OF
npensapHTeabio npuusToro Ay Gosee Yem Ha 109 HHawe cnenyer
HIMEHRATH KOJTHYeCTBO BUTHOB W),

TaGanga 913 Tabniga 9-14

B g amnrareas? oo
b, Wi ip ﬂﬁi T4 & ip ;r.mmrn snliere, Ta
T P44 TN
50750 24 1. 55—1.75
E ll]l: :g 50—132 | 2:4:6; 8] 1.75—1.95 | 1.8—2,
280—3550 2. 4 6. B | 1.45— 1,65  jpn_g50 2 1,761,085 | 1,92, 1
i0; 12 I.2—1.4 | 4: 6. A 1.6—1.8 | 1,9—1.9
4{(i0-—450 4: G: B (.3 1D
10; 12 1,1 x1.13 2R0—318 10; 12 1.6—1.8 |, 7—1.5

MNpockrrporanie oOMOTKN BeAYT NPH ORHOBPEMEHHOM ompese.nc
HiH passepos 3ybucson sors. [las onpenesenws BHCOTH nasa cua-
yata HEXOAAT BLICOTY CNHHKH cratopa k. CpenMme 3naienns mal -
HHTHOM HHAYKUMN B cneHke cratopa B, npneegeds B tabo. 9-14.

3y6uosce nenenHe No BHYTPERHewmy
nHamerpy cratopa (mm)

ti=nD /2. [Q—E.'E )

O6moTKa cTaTopa C TPaneueHnaANLHBIMH
noayaakpuiteemi  nasamm. [loaysaxpriroe
nassl cratopa obHYHO HMeEOT ‘Tpanetles-
panenywo popmy (puc. 9-7), npu 3toM pas-
Mepsl by B b; BubiparT TakUME, ytobu
cTeHRH  3y0uoB  GWAH  nNapanfenbHbIM
(bi.y=ronst). Tlocrosucreo martuvrof us-
NVKIUHK NO BHECOTe ay6ua yMerbinaer MJIIC
Ha yuyactke 3vGua. Kpome toro, npu non
IFHPHTHY ME3aX Ko3hPAIHEET BOANYLUIHO !
3a30pa B J06aBcRHNE NOTEPH MEHLUE, qeM
NPH OTKPHITHX NA3AX HWAH NOAVOTKPHTEY

Pue. 9-7. Tpancueniasn-
HLAl NOAYSEEpMTHIL na3
cTaETOpa
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FUHHKOB CTATOpa H P
HpHEe b, H NO BHCOTE

50 MM b m he=0,4 mm.

| TETEHOCTH:

TR CHEEKH Craropa {wuws)
2073 nass (M)

g% WHpHuE D33 (Mu)
R luppusa nasa (M)

poBepra OPERILIOCTR  CNPCARICHER
p 0 by mexonR ma TpedosEMRR b=
panst
IMHIALL none
mramne (mw?)

CeurNiR nNaia

il NONEPEYNOrg CEUCHNHA nO3a
ety (mm)

OOl Ale NONEPEMMOTD CETEHMR  KOP-
RUON paoamine (mu¥)

RIS T NONEpeYnOro CONEHHA  NpO-
[ROK MEMAY Depxiicl B mOkHeRl xa-
flixasy B8 RA3Y, HA ZWE MA3A H NOn
MMom [sau®)

Aoufans NOnEpeYHOro CEyERAME n23a,
Wmvaewan  obwornof  {um®)

i!:“.ﬂ.ﬂ ...... T

'Hepoc1 8ToK N0Ay3aKphiThiX TPancugHAanbHEY NA308 38KI0YECT-
g B TOM, 9TO B HHX YKAAANBAIT BCHNHYI0 OOMOTKY H3 Kpyricro
poBolia. 3710 NoHHKAeT KOSPOHUHeNT JANONHCHHA [asa W HALUR-
oets ofMoten. Jlas onpesescHus WHpHEE 3yGua by caemyer npu-
Th CpelHMe IHAYeHWS MAardMTHON MHAVEUHHE B 3y0uax cratopa By
p Taba. 9-14, Hlupuua ayOua (Mmm)

-b.'l|=hﬂgf [#cﬂnll-

[lpu clopke ceplesHMKa pasMephl NB30B B WraMne W B CBETY
jocne cOOpKH CepleyHHKa) He COBNanaioT Wi-38 HeHIOCHMHOTO cMe-
[EEHA JMCTOB APYT OTHOCHTENBHO ApYra,
' a 3nexTpoasuratenefl ¢ h=50-132 mm mo

coctaengior 0,1 mu; ¢ h=160--250 mwm
s ¥ he=0,2 MM; ¢ h=280--355 mm b. n h.=0.3 mMm;

(8-23)

IMpunyckn #a cGopky cep-

¢ h=400-=

(Paavepn TpaneileHAaNLHEIX (14308 ONPEAEnRIOT B TaKofl fnocsienc-

ﬁ-ﬂlﬂm' IW{E‘::IIEI i]' {ﬂ"i"-."
bay={ (Da1—D1} [2]—hs: {9-23)
by==sn (D, + ko)) iz ] —byy (9-26)

be=[n (D44 2Wor—Pm ) —2:0ai )/ (2 =)
(8-27)

Yenoene: zi(be—bs) 4 (by—bai)—
—2nik t:—nnljﬂﬁﬂ

s P )

{5-28)

b, 4+ b 9-29

5'-|= '_L:E__[_bt)(hll_ { }
bl — b

_ﬁl.ul_‘ 2 = ﬁc) {!:I-ﬂl:l}

Sa=bgi(2ha,+5,+bs) (9:31)

Sop=10,56,+0,750; (9-32)

5" e=8"1—Sa—Sap (8-33)

. 3acch Am=05 MM —sHcora wadus; bgy — mWpMeEs wonnd, MM, be — cpen-
Pe 3naenHe oanocTOpoHueR Tonmpeue Kopnyesofl H30ARLE:

v« o « 50—80 90—132
. 0.2

[Tpesaputensuoe IHaTEHNe WHPHHE WAHLLE
b.,=03Vh

_ﬂma BHOOPa AHAMETPA H3ONHPOBAHHOMO OGMOTOYHOTO NPOBOAE
OnpesensoT anayenne bm, no (9-38) w BEOCAT npH HeoGXORUMO-
H KOppekTHBW B pacwers no dopmynam (9-27)— (9-30).

160—250 280315

0.25 0.4 0,58

(9-34)
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Hdan o6morox cratopa npHMenstor npusona Mapkn M3TE (#aace
HarpesocTonikocT B), npoeoga IMI3T-155 (knacc F) a [I3T-200
(kaace H). Tipn mexanusauuy o6MoTouSkblx paboT NPHMEHRIOT Npc
S04 © Mexavuueckn Gonee npownHoR  naonsuuenr smapoxk [N2TEM,
N3TM-155 u TI3TM-200 cooTeeTCTRBEHED. .

Ouaverp npoBoge BuGHPAOT TaKHM, YTOOH koadiiesr sano.-
HetliA nasa k, He npeswwan 075 (npn pyunoi ykaaake) w 0,72 (np
MAWKHEOR He cTatopooOMoToysss cravkax). Kosddimsesr sanoa-
HEHHA naaa

.&n=h'.u:|ﬂ[’d‘]!f5u]". (Y-35)

rAe ¢ — KOAHHECTBO IACMOHTEpHBIY npopofop B s(dekTuaHoM; o
DitaMeTP TEMCHTApHOMD M30AWPUBEHNOID TpoBOLA, MAM.
Jagastiich Ry, CHPeLEndIOT NPoH3BCALHHE

c{d’ Ye=8,5:"/Nu. {Y-36)

Hileno ¢ BHGHPEIOT, HCXONA M3 YCI0BHR, STOGH AHAMETP NPOROL.:
¢ usonsuveR 4 we npeswian 1,71 MM npm  pyunol veiafke
1,33 MM npu mauwusnof. Tlpuuska stora orpannuenns 3aknosacrcs
B SATPYAHEHHH € YKJI3AKOA Nposoaos GOABIIETO AHEMETPa B Dass

Mpi sHauennax &, GOALIUAX AOMYCTHMOTD, YBEIHYMBAIOTCH M-
XAHHYECKHE BOMTEHCTERS TIpH yRMadRe oflMOTHE B TA3W © B cBREIN
STHUM BOIPACTAET ONACHOCTL NMOBPEKALHHA HIDASLHI NPOBOAOB Nl
yenanwe. TpH 3naveHnsx &, <0,65 B CBA3K C NOBBIDEHHEM NG IHOCT (|
TOK3 B Masy ypeaninBactcs TeMiepatypa ofMOTKH. 310 Moxer npi
BECTH K HEDOXOAHMDCTH YAJHHCHWA CepAEWHNKOB CTZTOpa W POTODL.
Kpome voro, ans ymaoreesHs obMoTEH B nasy norpefyiores vroo
IEHHBE KAHHDS.

: I';IEI (9-33) AnaMeTp SNEMEHTAPHOTD RICHUPOBAHNOID npoBona
MM

N VAT oy

d _1’ #,,5' mf{'ﬁ'lrm'ﬂu" l:g"":"w

lio NpracKednio 1 saxonsM  Gawmefwnf  cravgapriiosamii
AnEMetp ', cooTRETCIBYIOUNA eMy AHAMETP HEHIOAHPOBAHHOTD npo

Boas d W nnomans nonepesHoro cesenna S, MMocse 3toro YTOYHR 0T
kosQOHUEERT Janonnenus 0334 no (9-35) W wHpHHY wKna (M)

bmjﬂ=d"+2b.+ﬂ+1‘. [!}35)
Ecnu okamercs, 410 Bmi" >8:1". T0 NPHHEHMEOT =h " or
Eﬂllr"iﬁm[",, T0 HPHHHHﬂIﬂTmbmzlan,”, P a b’llll &inl s ECH
HaothocTn T0Ka 8 0BMoTKe cratopa (A/MM3)

1i=I/(cSa,). (9-29)

Yposens yaeasHol! Tennosod
] RATPY3KH CTatopa oT noteps B8 of-
MOTKE B IHAYRTE.ILHOR Mepe OMpefensieT oXHnaeMmoe ApeBRIlEHHE
;:;;:era:typh};f OOMOTRE, KaK nokasako B § 5—4, stor yposens Xapak-
AYeTcH NpoHssefnenHeM aunciinoft narpya a B
i by FPY3KH H2 MAOTHOCTH TOKa B
¥ npoexrupyemoR oOMoTKH CTATOp2 HAXODAT YKA3aHHOe Mpouo-

BCOEHHE H CPABHHBAT €ro co CPCOAREM gonycKaeMblM JHANEHHeM W3
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A3 A et

3500 | el R
3060 {-— [;/r"’ﬁ_ ! _|_!

Tl Shrant il ' ==
r | : -\.I- 1 I

i # L —P Fﬂ &
2000 = ‘l | = _'_'l_' -

i I_ | s ——=
lh;ﬂ-!ﬁ'ﬁ' ne Jo o« A &%

e. 9-8, cooTEeTCTBYIOLIAM
aoaieHHlo ¢ H3onauseR
acca garpesoctofikocT F o
HWHXpOBHOR YacToToll Bpa-
ernn 1500 o6/mun. Tpu n3o-
AN KJAaCcOB HarpeBOCTOR-
B u H, a Taxxe npn
OTAX BpalleHHf, OTAN-
uxca ot 1500 o6/ wmius,
SHHHMIEMOC H3 PHCYHK3 3Ha-
e (AJ))pon YMHOKAOT HA
nonent 0,79 (nas waac-
2 B) wan Ha 1.3 (a8 Knscea
) w ka koapduument Ks
aba. 9-15), yuMTHIBAKLLEY
veHende shdekTa OXIEMK-
puue OOMOTKH W BIHAHHA
o na (AJy) uos ApH pasnBy-
X HACTOT#X BpalleHHA.
~ Ecaw noAvyeHikil npH pac-
jETe [ABlraTesin noOKalarenb _
f.J, npesuivaer JonyckaeMoe 3nayeHne Gonee 4osm HA 15, 1O CACAY-
» AR60 NOBHCHTE ANOUIALH TOTNEPEYHEIX CENeHilil mpoBola H Nasa
8" . AR Ser0 MeoBXOAMMO YMeHBIUHTh pasMeps Ay W ba, € YHETOM
o500, 9robbl Bey w By He npessiuialij ACHYCKZEMMX SHAVSHHI, anbo
BLANHKTL CEpAEYMIINH CTATOPA W pOTOpE. [Mpu sTOM yBEJIWYHTCH
jaruiTHEA NoToK @ # YMEHBIHTCA KOANYECTBD NMPOBOSHHKOH B TAIY.

TR T AT

[ b

Puc, 98 NE DONYCTHMBE SHASEHHS
Al o= (Dyr) npn mﬁ war penoctofivocrs F
4 :

I — pcnosseses NO pAmwTe — [V, cnocoll DEXARK-
nengA FCDI4L.,  ooayankparile TIANW, ORROCAGANAW
ofiaoree: 57— e me, ste /, ko gayscachwan ofelor-
wa: 3—TR44,. 1CUIAL. mmn'rm nn;r. .l;ﬁ:
caofuan oliwotxa, NpORTN pOTOR; = .
ICOIEL. oTxpaTie  DoAM, U=6000 B, anyxcaofivenm
clugtea: 4 — 1P23. 1C01, oprysanputWe nadwd, o8-
mocholign ofworas: §— TO me, MTO 2 MO HRYR-
croflnan ofwores: Te-=TP21, 100}, poyoTRpGdTEE
gaau, asyrcacfines ofumoTEs: = 1F=a 1000, o
kpiitis ks U=8300 B, geyrcacBnan ofMoTas

.l
i it

Tatanunr %15

= r:mq-n.;.u'm Kk, 78 DALTIMNLO. Jnmetim]] 2 p
El‘:ﬂl::l: Lﬂill o by » 4 i i M 0w 12
| PO—240 (LTB 1O I 1.0 1.0 —_—
Eﬂ'n—' EHII I+u | I.n l.ﬂ l-rn =
520680 LU 1.0 0,87 0,87 0,84
T40—59%0 — I |0 0,89 0.B3 0.7
280500 | 1,07 1.0 o | 0es | =
SN.—660 1,0 1.0 0.86 0,79 0,66
T40—4%90 — 1.0 0,80 | 0.R3 0,79
Passmepts (Mu) 37eMcHTop OGMOTKM ONpenensiolT B Takoil noche-
AOBATELHOCTH,
Bt wwee  ayGuonoe jgeiesne cravopa  lepi=a(Di4-ha) iz (240)
SpC AN mnpmia  sarylwsn  obwoTin
E¥aropa g Beypi=Tepilini (%-41)
Lpe uEn pawn casnll aodonodl sacre
RE TV Ik {ay=(1.1CG+014p) bep-t- 15 (9-42)
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