]JCXOHHLHSHaHHLKHUHIHpOCKTHpOBaHHH

Homunanbhbiii pesxum paboThI - MPOAOIKUTENbHBIN (S1).

HomunansHas otaasaeMast MOIIHOCTb P,, BT: P> = 19000
HomunaneHoe Hanpsokenue U, B: U=110
Homunanbnas yactora BpameHus #, 00/MUH: n = 1000

[Ipenen perynmupoBaHus 9acTOTHI BPAIICHUS BBEPX OT HOMHHAJIBLHOW O CJIa0JIEHUEM OIS

[JIABHBIX MTOJIIOCOB 1, , OO/MUH:

gy = 2000

IIpenen perynupoBaHus 4aCTOTHI BPALICHH s BHU3 OT HOMUHAIbHON U3MEHEHUEM HaIPs-
’KEHUS Ha SKOPE My, O0/MHH:

Hmm = 350
KparkoBpemeHHast reperpysKa 0o ToKy ky, = Iyay /1y knp =15

Pon Bo30y»xnenus - mapasieibHOE CO CTa0WIU3UPYIOIIEH MO ClIeI0BATEIbHOW 0OMOTKOM.

HcTounuK 1 yCI0BHS MUTAHU S - THPUCTOPHBIE IMpeoOpaszoBaresn ¢ KO3 PUITHEHTOM ITy-
Jbcarnuu He 6oxee 1,1.

Crernens 3alIUTHI OT BHEITHUX BO3ICUCTBUH - 3aKkpbiTOoe HcnoHenue (1P22).

Croco0 oxakIeHus - C Hapy>KHBIM 00yBOM BEHTHJIATOPOM, PACIIOJIOKEHHBIM Ha BATY
nsurareis (ICO1).

Ucnonnenue no cnocody MOHTa)ka - ¢ AByMSI MMOIIMITHUKOBBIMU IIUTaMHU, Ha JIallax, ¢
OZHUM TOPU30HTAJIbHO HAMPABIECHHBIBIM HIWIMHAPUUECKUM KOHIIOM Basa (IM1001).

Knumaruueckue ycinoBus U KaTeropusi pa3MeIieHus - B 3aKPhITHIX OTANJIMBAEMbIX U BEH-
TUJIMPYEMBIX IOMEILIEHUSIX C YMEPEHHBIM KiIInMaToM (Y4).

dopMa BBICTYNAKOUIECTO KOHIIA BaJla - UJIUHAPUYEC CKasl.

Crmoco0 coeuH €Hr I ¢ P MBOIHBIM MEXaH U3MOM - yIpyras MyQTa.



1. MarautHas uenb Mmamunbl. Pa3zmepsl, koHurypauus, MmarepuaJl.
I'naBHbBIE pasmepsl

BricoTta ocu Bpaienus 1, Mm:  h = 200

MuHMMAaNBHO JOIYCTUMOE PACCTOSHUE OT HIDKHEH 4aCTH KOpIyca MallluHbI 10 OIIOPHOM
IJI0CKOCTH JIal /1y, MM:

hy =7
MakcuMaIbHO O YCTUMbIH HAPYKHBIH AHAMETP KOpIyca Dy, MM:
Dopn = 2:(" — ) Dyopn = 386

MaxkcuMaJIbHO O yCTUMBII Hapy>KHBIM JuaMeTp CepledyHuKa craropa D, MM:

Dy = D Dy = 386

H1 = “kopn

MaxkcuMaJIbHO O YCTUMBII BHYTPEHHMI IUaMeTp cepledHuka cratopa Dy, MM:

0,y = 202
Koo duuuenTsl ky v k. 1uist onpenenenus paca€THoit momnoctu:  k, = 0.915
Kp = 0.978
Koadduruent nonesnoro nerctus 7, 0. €. n = 0.825
Kikm P2 4
PacuCrHas MOIHOCTb Ppyey, BT: PIJElEq = T PIJElEq =2.061 x 10

HN3oasus kiacca Harpesocroukoctu F

IIpenBapuTenbHbIEC 3HAYEHU JIEKT POMarHUTHBIX Harpy3o0k Ay, A/cm u B, To:

Ayp = 165
By = 0.615
PacuéTHbiil K03 PUIMEHT MOITIOCHON AYTH o = 0.62
6.1:10"P e,

Pacuérnas nimnHa CCPACUHHUKA SAKOPA lpﬂ’ MM lDﬂ =

2
Do n-Agp-Bsg-a

g = 489.707



Omnpenemnsiem otHOweHue A = [,,/Dy»: = 2 A =2424

JlonyCcTUMO€E 3HAYEHUE A, Aoy = 2-45

Cepae4Huk sikopsi

[TpuanMaem i cepaeunuka sskopsi: craib 2013, TonmmmHa 0,5 MM, JIMCTBI CEpACYHUKA
SKOpS TAKUPOBaHHbBIE; (popMa Ma30B MMOTY3aKPhITas OBaJIbHAS; POJI OOMOTKHU JIBYXCJIOH-
Hasl BCBITTHAS; CKOC T1a30B Ha 1/2 3y0I110BOTO JeIeHUS.

Koa¢puunent 3anonHeHns cepeyHrKa CTaIbIO k. ke = 0.98
[Tpunyck Ha cOOpKY cepedHHKa [10 ITUPUHE 1a3a b, MM: b = 0.2
[Tpunyck Ha cOOpKY cepIeYHHKA 10 BBICOTE 1a3a A, MM: he = 0.2
KoHcTpyKkTHBHAs UIMHA cepieuHUKA AKOPS [, MM: ly = 152

D¢ dexTnBHas TMHA CEPIACIHUKA SKOPSI IPH OTCYTCTBUM PaJMalIbHBIX KAHATIOB /), MM:!
lacp = kcby lacp = 148.96
IIpenBapurtenbHOE 3HAYEHUE BHYTPEHHEIO AUAMETPA JTUCTOB KOst D, MM: 0, =50

Cep;[equc INIABHBIX ITOJIIOCOB

[IpuHuMaeM st cepAeUHMKA [IABHBIX MOJIOCOB cTaiib 3411, Tonmuuaa 1 MM, TUCTHI cep-
JICIHUKOB TTOJTIOCOB HEM30JIUPOBAHHBIE; KOMIICHCAIIMOHHAS 0OMOTKA HE TPEeOyeTCsl; BUT
BO3/Iy ITHOTO 3a30pa MEK/y INIABHBIMHU MOJIIOCAMU U SKOPEM SKCIEH TPUYUHBIM.

Koa¢pduuuent 3anonHeHns cepJedyHUKa NIABHBIX [TOJIFOCOB CTANBIO Ky, Keon = 0.95
Yucio nmap mojrocoB p: p=2
Bozayminsie 3a30psi y ocu Ol U 'y Kpas 62 moJitoca COOTBETCTBEHHO, MM: o =1.07

8" =30 08"'=321

OKBUBAJICHTHBINA BO3IYITHBIN 3a30p O, MM: o = 0.75-0'+ 0.25-8" o =1.605
JlnuHa cepAieuHrKa nojtoca /;;, MM: L= I, = 152
-0y
ITomrocHOE feJICHUE 7, MM: T = 5 T = 158.65
P

PacuérHast mmpuHa nontocHo nym by, MM: by = ot by = 98.363



[IpenBapuTenpHas MarHUTHast MHIAYKI VS B CepACUHMKE nomtoca By, T By = 1.45

HpC,HBapI/ITeJ'II)HOG SHAYCHUC MArHUTHOIO ITOTOKA B BO3AYIITHOM 3430p¢C q), B6:

® =By 100 ©=9195x107"
OS¢ dexruBHAs THHA COPACTHUKA TTONIFOCA Ly gy, MM: laan = kel lBQJﬂ = 148.96
KoadpuuneHt MarHuTHOTO paccesiHus o. c =12
6
HIupuHa cepaeyHuka nomiroca b, MM: bey = % b = 51.085
3pn"n

[Iupuna ycTyna mosroca, IpeHa3HadYeHHas Ul yIiopa 0OMOTKH BO30YyKIEHHs IIpU €€
KPCIICHUH by, MM:

hl__]ﬂ = 0.1-b., hgn = 5.109
(th - hcn)'BaéS
BeicoTa OT ycTyrna momntoca 10 BO3IYIIHOTO 3a30pa Ay, MM: hyn = 1.67-8
-07-Bp
yn = 12.007

CepaeyHuku 1002 BOYHBIX MOJIOCOB

[IpuHuMaeM i CepIeUHUKOB 100aBOYHBIX MOJIFOCOB CTallb Mapku 3411 TonmuHoMl
1 MM, TUCTBI CEPICUHH KOB IOIIOCOB HEU30JIMPOBAHHBIE.

KOS(b(l)I/IHI/IeHT 3aIllOJIHCHUA CECPACTHUKA I[O6&BO‘IHI>IX ITOJIFOCOB CTAJIBIO kCIIH:

kKegn = 0.98
Yucno nap 106aBOYHBIX TIOJIKOCOB Py, MM: pg = 2
JlinHa HaKOHEYHHMKa T00aBOYHOTO MOJKOCA [y, MM: L3 = Ly l,g = 152
JlniHa cepaevHuKa J00aBOYHOIO MOJIoca [y, MM: lg = Lg—25 lg =142
[lInpuna cepaevHnka 100aBoOYHOIO momtoca by, mm: by = 19

BesmunHa BO31y [IIHOTO 3a30pa Oy, MM 03 = 3.3



Cranuna

[IprHMMaeM MOHOJIMTHYIO CTAHUHY U3 cTanu Mapku Ct3.

JlnuHa CTaHUHBI [} ., MM: lem = b +0.51 lem = 231.325
IIpeaBapurtenbHas MarHUTHast MHIYKI U B CTAaHUHE B, T Biem = L1.15
Beicora CTaHuHbl /iy, MM: ke = 1 Dy = c-® -106 hem = 20.739

2'kcm‘l1cm'B1cm

MaruuTHas HHIYKIUSA B MECTE PACIIpOCTPAaHEHUSI MATHUTHOIO MOTOKA B CTAHUHE IIPU
BXOJI€ €10 B INIABHBIN ITONIIOC B, T:

o-d 6

B = 10 B = 1.31
cn cn
2'(ln + bcn)'hkm

Buyrpennuit amamerp craHuHbl Dy, MM: Dy = Bpyq — 2+ D1eq = 344.523
Diem =46 =Dy

Bricora maBHoro nontoca s, MM: hy = 5 hy = 68.051
Diem — 495 = Byp

Bricora 106aBouHOrO nosnroca /i, MM: hy = 5 hg = 64.661

2. O0MmoTKA sIKOPSI.

Tumn 1 maru o0MoTKH AKOPps. KoinuecTBO BUTKOB OﬁMOTKI/I, KOJUVICKTOPHBIX
IVIACTHUH, ITA30B.

kmP2
Toxk sixops nBurarens /,, A: ) = I, =204.76
YRS
[IpunumaeM BomHOBYIO 00MOTKY 13 mpoBoja [19T - 155.
KonunyecTBo nmapasinenbHbIX BETBEH a: a=2
30-k,-U
[IpenBapuTenpHOE KOJTMYECTBO BUTKOB OOMOTKH SIKOPS W: Wy = 5
a
wo = 164.193 wo = 164
KosmmuecTBo cekuuii, pacroaoKEeHHbIX 110 UPUHE Ma3a NV, Ny =2



IIpenBapuTEIbHOE KOJIUYECTBO BUTKOB B CEKLIUU W): Wep = : weo = 1.461
H2
WEZ =2
w2
IIpenBapuTenbHOE KOJIMYECTBO M1A30B AKOPS Z5: [y = [y =41
N We2
Ly =27
KonnyecTBo KOIEKTOPHBIX IUIACTHH K: K= NyZp K=354
TC’DHZ
3y0110BO€ JeNIEHUE 110 HAPYKHOMY IUaMETPY SIKOPS ¢, MM: th = > fr =23.504
2
HapysxHb1i1 tnamerp kosexkropa Dy, MM: B¢ = 0.77-D, D, = 155.54
m-0,
KosnexropHoe nenenue f,, MM: fe = ra fe =9.049

MaxkcrMaabHOE Hall PSKEHUE MEXKITY COCETHUMU KOJUIEKTOPHBIMU MacTUHAMHU Uymax
npu ko3 unrenTe uckaxxeHus nois k,, B:

2-p-Uk,
ky = 1.7 Uimax = ———— Ugmax = 22.342 Uimax = 22
o-K
YTOYHSICM YHCIIO BUTKOB OOMOTKH SIKOPS W) Wyo = N,-K Wy = 108
Konnuectso 3 heKTUBHBIX IPOBOAHUKOB B 113y N4 Nnaqa = 2:Ny'Weo
Nnaqa =8 Nnacp =6
Noaeh!
Tok Briasy [ypy, At |y = —20 2 s, = 614.281
a
YTouHEHHAs TMHCHHAs HArpy3Ka 4,,, A/cm: A2y = — A2y = 348.472
TC-DH2-E1

Hpumedanue. [ToxydeHHOe 3HAUCHNE A, HE JOJDKHO OTIMYATHCS OT IPUHSTOTO IIPH OII-
pelieJIeHU N [TIaBHbIX pa3MepoB 4., 6osee ueM Ha 10 %; B MHOM ciydae cieayeT IpumMe-
HATb OOMOTKY SIKOPSI C U3MEHEHHBIM KOJIMYECTBOM BUTKOB.

Koapdunent ykopouenus oOMOTKH & € = —

PeasinbHbIE 11361 Zp: p 2- p

DeMeHTapHble a3kl Z,: /o = —— /y=126.5 Zy =26



[ITar mo peanbHBbIM Ia3aM y,;: Y = ZD Yo =7

IlepBblil YaCTUYHBIN 1LIAT )y : y1 = Ny¥n y1= 14

Bropoii yacTu4HBIM mIar y,: Yo = I3—Vy yp =12

Bericora nasa sxops /1,5, MM: hp = 25

BeicoTa ciuHkH SIKOPA /1p, MM: hey = w N hep = 65

Oomorka AKOPHA € OBAJbHBIMHU MMOOY3aKPBITHIMUA IA3aMHU

IIpeaBaputenbHas MarHUTHast MHIYKI M B CIIUHKE K0P B, T

6
®-10
Bep = EYII By = 0.475 Beomasy = 1-15
3p'c?
IIpeaBapuTenbHasi MarHUTHAsI MHIYKIHs B 3yOLax cratopa Byyragy, T Byongs, = 1.65
12835
Hlupuna 3ydnua b,,, MM: by = ——— byy = 8.939
ke'Ba2masn
Beicora mnmnna nasa Ay, MM: hyy = 0.8
7-(Byy — 2:N,19) — Z9b
Panuyc naza Oonpuuii 7y, MM: r = ( 2 UJZ) 2732 r=06.44
22y + )
n-(D 2:h L5-b
Pannyc nma3za MmeHbpmuii 75, MM: Mo = ( H2 n2) 232 ry = 4.949
22, - )
ITpoBepka mupuHbI 3yOUOB b,y U b,y MM:
(B — 2:hy 9 — 2-1

by = (2 =2 = 27 by = 41.721

ZZ - 2-|"/|

n-(Dyp — 2:ho + 21

by = iz = 2 + 273 by = 29.741

ZZ - 2-F2

PaccrosHmre MeXTy IIEHTPAMU PanyCoB /1), MM: h1Ll = hyp =Ny —r1—1

hy = 12.811



HJIOH.I&III) IMOMEPEUYH OT0 CCUCHM I1a3a B HITAMIIC SH MM2:

2ur

T 2 2
Snow = E-(q +1 )+ (r1+12) My Snow = 249.525
Inomaas monepeyH oro CeueHus 1asa B CBeTy S, 5., MM

T be ? be ?
SI’IZC =—1\M—=| T2~ = + (F1 + Fz)-hm SI’IZC = 245.978

2 2 2
OfHOCTOPOHHSISI TOIIINHA KOPITYCHOW n30siuuu by, ipu £ =200 mm, Mmm: b, = 0.5

HJIOHI&I[I) MMOIICPCUH OTO CCUCHU A KOpHYCHOﬁ HN30JEII N1 SI/IK’ MM2:

Suk = Dy (270my + g + 20y ) Sy = 40.817

HJIOHIS.IH) MMOIICPCUH OT0 CCUCHU A KIIMHA U ITPOKIIAI0K SKH’ MM2: SKI'I = 5|‘*|

Sep = 32.199
IInomans monepevH oro ceueHus 1asa, 3aHumaeMas 0OMOTKOU S5, MM
Sn20 = Sn2c ~ Suk ~ Skn Sppg = 172.962
KonmnuectBo aeMeHTapHbIX TPOBOAOB B 3P (HEKTHBHOM C: c=5
ITpenBapuTenbHbIli AUAMETP NPOBOAA C U3OJISILUEN d;, MM: d, =
d,=2.079 d, = 2.045
Huametp npoBoja 6e3 nzomnsduueit d,;,, MM: Oy = 1.95
Nosgr €
Kosdpuuuent 3anonnenus nasa k,: Ky = — ky = 0.725
nZo

[Ipumeyanve. 3HaueHus k,, Boie 0,75 He ciexyeT NPUMEHATh, TaK Kak IPH 3TOM 0OMOT-

Ka YKJIaJIbIBACTCS B Ma3bl 10/l 3HAUYNTEIbHBIBIM MEXaHUUYECKUM YCUIIMEM, CTIOCOOHBIM I10-
BPEIUTD U30JISIM IO, UTO MOXKET MOBIIEUD 32 COOOM KOPOTKOE 3aMbIKAHUE BUTKOB HJIH
1po6oit 00MoTKH Ha Kopiyc. [Ipu Manelx 3HaueHusX k;, (menee 0,65), B CBA3U ¢ yBesu-

YEeHUEM IJIOTHOCTH TOKA B Ma3y, YBEJIUUUBAETCS TEMIIeparypa 0OMOTKHU. DTO MOXKET I10-
TpeOOBaTh YINIMHEHHUSI CEPICUHUKOB cTaTopa U potopa. Kpome Toro, 1ist yrninoTHeHHS
0OMOTKHU B Ia3y NOTPEOYIOTCS YTONIIEHHBIE KIIMHBSI.



M2 _
[nomanp nomnepeyH oro ceUeHusi HEU30IMPOBAHHOTO MPOBOAA Sana : SHnlj = 2.99

i
a-c-S

ITnoTHOCTE TOKA B 0OMOTKE J,, A/mm?: by = J) = 6.848

HNp

VnenpHas TEMJIOBask Harpy3Ka sIKOpsi OT OTEPb B 0OMOTKE Azy]2= A%/(em*Mm?):

3
Agyp = 2386 x 10

. “'(DH2 - hn2)
Cpenree 3y0LOBOE JCIICHUE SKOPS £¢pp, MM: ttp = . tcp = 20.595
2
Cpenssist IMpHHA CCKLMH OOMOTKH by, MM be o= =t cp¥n IJED = 144.164
CpenHsig nuHa O1HOM J1000BOM YacTH CEKIUU /5, MM: Ly = (0.7 + 0.4~p)-bED + 15
Ly = 231.246
Cpenssist JUIMHA BUTKA OOMOTKH /[y, MM: lcpZ = 2-([2 + an) lcp2 = 766.493
Wy lep2
Comnporusnenue oomorku npu temmneparype 20° C r,,, Om: rog = 3
57070510
. _ r20°1
Conporunenue 06Morku npu temneparype 20° C ry ., 0.€.: M0oe = T
Fzgoe = 0.045
JlnuHa BbUIETa JIOOOBOW 4acTU OOMOTKHU /5, MM: lpp = (0.12 + O.l4-p)-t1ED + 7.5
lpy = 65.166
Mupuna mumna nasa by, MM: by = dy+2:by +0.3 by = 3.345

3. O0MOTKAa 100aBOYHBIX MOJIIOCOB.

Fy=2.764 % 10°
2-p-a

ITonepeunas MJIC sixkops /5, A: Fy =

HpeﬂBapI/ITeJIBHOG KOJIMYCCTBO BUTKOB KaTyIIIKH I[O63BO‘IH Oro ImmoJjJrca y HCKOMIICHCH -
pOBaHHOﬁ MalIHuHbI WI[:



kaH = 1.25 Cla =1 Wa = |— Waz 16.875 Wa =17
2
Wa'lp 3
Vrounénnas M/JIC karymku Fp, A: F3 = Fa = 3.481 x 10
8
g
Yrounénnoe orHoumenue M/IC HEKOMITIEHCUPOBAHHOM MaIIUHBI: Kgy = =
2
kgy = 1.259
IIpuHIMaeM [peBapy TeIbHO IIOTHOCTh TOKa B 0OMOTKe J A/Mm?: Jg =33
I
[IpenBapuTenbHas NaoMIa b MIOMEPEYHOIO CEYCHUS POBOJIHUKA S » MM2: Sﬁ = —2J
g3
5§ = 62.049
[Tprnaumaem nposon ITOTII - 155.
IIpensapuTenbHO OOMBIIMA pasMep MM (10 IUPHHE KATYIIKH) b ., MM: bgx = 5
IIpeaBapuTenbHO MEHBLIMI pasMep MeH (110 BHICOTE KATYILIKH) d ., MM: Qg = 2.5
[nomanb nmomnepeyH oro ce4eHusi MPOBOAHUKA SHK, MM2: SBK =11.95
|
VYTounéHHAs MJIOTHOCTH TOKA B OOMOTKE Jyﬂ, A/mm?: g = 2 Jyg = 6.854
y a3.-S y
0K ~0K
IIpenBapuTenbHas IMPUHA KATYLWIKH by, MM: bg = 0.12-0 beg = 24.24
CpenHsist UTMHA BUTKA KATYIIKK U3 H30JMPOBAHHBIX IIPOBOIHUKOB /¢y, MM:!
lepa = 2(g + bg) + 7(Bg + 9) lepg = 413.86
2:p3valepd

Conporuenenne 00Morku npu Temneparype 20°Cr,Om: g =

57.03,Sg 107

I"a =0.017



4. CTa0miu3upyromas nocJjieioBareibHasi 00MOTKA IVIABHBIX MOJIIOCOB.

[TpuHrMaeM pazMepbl U MapKy IPOBO/Ia TAKUMHU K€, KaK 1 'y OOMOTKH J100aBOYHBIX I10-
JFOCOB.

MJIC crabnmusupyromieit 00OMOTKH Ha MONIC Foe, A: - Frge = 0.15:F5

Froc = 414.64
Froc-Onoc

KoyM4ecTBO BUTKOB B KaTYIIKE Wyoo:  Ooe = 1 Wpqe = ——— Whae = 2.025

moc'  “noC nac | noc ~ <

2
Y TouHEHHAS KOJIMYECTBO BUTKOB B KATYIIKE Wi, Whoe = 2
" Wnoc'l2
Yroun€unoe snasenne MJIC oOMoOTku Fipo0, At Froe = ——— Froc = 409.521
Anoc

HIuprHa KaTyIKy by, MM: benoc = 0-1-0,p2 benoc = 20.2

CpeI[H}DI JUIMHA BUTKA MH OO0 CJI0 MHOM KaTyIIKH U3 U30JIMPOBAHHBIX IIPOBOIOB ZKHOC’ MM:

lKI’]E]C = 2'(ll’l + b[n) + n'(bKng[ + 5) lKﬂUC = 485.339
Conpotusnenue ooMorku npu temneparype 20° C r, ., Om: Mo = noc_Kknoc :
57'Un0c2'SaK'10
e = 5.7 % 1077

5. XapaxkrepucTHKa HAMATHUA Y4 BA HUSI MAIIIUHBI.

ConpoTuBieHHE OOMOTKH SIKOPHOM IIEITU JIBUTATEIIS, IPUBEAEHHOE K CTaHIapPTHOHOMN
paboyeii Temmeparype 7,y, OM:

mn =138 oy = mm'(FZO +rg + rnoc) ros = 0.064
VYrounénnas OJIC npu HOMUHAIIBHOM pexume padoTsl Apurarens £,, B: AULu =2
EZ =U- Iz-mm~r22 - AUU.I, EZ = 89.863
30-E,
YTOUYHEHHBIM MarHUTHBIN ITOTOK CDy, B6: O = ——- ®, =0.012

U .n.WyZ



2

[Lnomaaps NOMEepeyH OTo CEYCHHsE B BO3MYLIIHOM 3a30p€ S5, MM~ S8 = bynlia

S = 1.495 x 10°

6
d -10
YTOYHEHHAsI MATHUTHASI HHAYKIUS B BO3YIITHOM 3a30P€e Bys, To: By 5 = US
o
By5 = 0.835

Koapdunuent, yuntoiBarony it yBeIM4€HHE MAarHUTHOTO COMPOTH RICHUS BO3IyIIIHOTO
3a30pa BCJIEJ|CTBUE 3y0UaTOro CTPOEHHs AKOPA Kg»:

b
ksp = 1+ w2 St kgp = 1.044 ks = Kg? ks = 1.044
58t
TZ — DU.IZ +
w2
MJIC Bo3my mHOTO 3a30pa F5, A: Fs = O.8-8-k5~By8-103 Fs = 1.119 x 103
Iy
[Inomans paBHOBEIMKOIO IONEPEYHOTO CEYCHUS 3yOLOB S, 5, MM2 832 = 2_D o- h32~13q3
Sy = 1.854% 10"
®-10°
VYTOHEHHAs MarHUTHAs MHAYKU U B 3yOuax B,,, Ti: B32 = 3 B32 = 0.496
32
Hanpspk€HHOCTD MarHUTHOTO MOJIS B 3yOuax H,y, A/lem:  Hyy = 0.79
CpenHsis AnuHa IyTH MarHUTHOTO [TOTOKA /55, MM: 132 = hn2 — 0.2~r2 132 =24.01
MJIC nnst 3yOHoB Fy), A: Fyp = 0.1:Hyolgp Fyp = 1.897
[Tommaap MonepevYH oro CEYEH s CIIMHKMU K0P S, MM2 SE2 = th’lacp
S = 9.682 x 10°
®-10°
YTOoYHEHHAs MarHUTHast MHAYKIUA B CIIMHKE AKOps B, Th: BE2 = x:
2
Bp = 0.475

Hanpspk€HHOCTh MarHUTHOTO MOJSL B CIMHKE SIKOps H », A/cM: HE2 = 0.89



(02 +hea) oo

CpenHsist INTMHA Iy TH MArHATHOTO TIOTOKA /5, MM: 9 = 1 5
P
lcp = 77.66
MJIC nnst ciuHkH sikops Fpp, A: Feo = 0.1-Hep Lo Fep = 6.912
IInomans MonepeyH oro CeueHMs CepAeIHMKa Iomoca S, MM Sp = htn'quJn
S, =7.61x 10°
6
; c-®-10
YTouyHEHHAss MATHUTHAs! UHAYKIUA B CEpACUHUKE nTontoca B, Ti: B, = <
n
B, =145
Hanpsk€HHOCTE MAarHUTHOTO 110JIS B CepieUHUKe Tnomtoca H, A/cwm: Hy=6
CpenHsist ITMHA Iy TH MArHUTHOTO TTOTOKA MAIIMHBI /o, MM: | = | lep = 152
MJIC nins cepaeunuka nomroca F, A: Fen = 0.1-Hylep Fen = 91.2

OKBHBaJICHTHBIN 3a30pP B CTBIKC MCKAY INIABHBIM ITOJIFOCOM U CTaHUHOU 5Hl> MM:

4

8,1 =210 " +0.1 8,1 =0.13
MJIC 1 3as0pa Fyp, A: ot = 0.8:8 18,1107 Fyy = 151.264
I1nomaas MonepeyH oro CeYeH s CTaHuHBL S, MMZ: Se1 = MemYem Sc1=4.797 x 101
010"
YToyHEHHAs MarHUTHAst UHAYKLUSA B CTaHUHE B, Tir: B = GzT Boy=1.15
]
Hanpsk€HHOCTh MAarHUTHOTO 1OJIA B CTaHUHE H |, A/cM: H= 119

n'(ka + h1cm) . Mem
C] 4 )

Cpennsis anuHa IyTH MarHUTHOTO ITOTOKA [, MM: |

g = 153.807

MJIC ans cranussl F, A: Fe1 = 0.1-Herle Fe1=183.03



Cymmapnas MJIC marautHo# tenu Fy, A: Fy = Fg +Foo + Fp +Fp+ Fy

Fy = 1.546 % 10°

F
Koa¢puurenT HachleHUs MArHUTHOU LEMH k.- Kiac = : ZF Kyagc = 1.217
&+

6. [lapajutesibHAst 0OMOTKA FaBHBIX MOJIOCOB.

Koodummenr k,y = f(F,/Fy) upn F,/Fy = 0,868 BoiOupaercs u3 rpaguxa:

P2

— = 1.788 kpp = 0.16

Fy P
Pasmarnuun Baromee AenucTBue £, At FpZ = kD2~F2 sz = 442.282

MJIC 00MOTKM NapaiiesIbHOro Bo30y KA€HHsI NIaBHBIX MOJIKOCOB [, A:

3
Fo = Fs + Fo2 = Froc F= 1.579 % 10

[IpenBapuTenpHas MUpHHA KaTyIIKM OOMOTKH MapajjielbHOIO BO30YXKIeHUs by, MM:

by = 0.12:0 by, = 24.24
Cpenssist JuIMHA BUTKA OOMOTKH [y, MM: b, = 1.25 b, = 1.25
lepn = 2+(Un + ben) + (b + 2:b5 + 2By lepn = 498.031
[IpenBapuTenbHOE MOMEPEUHOE CEUCHUE MPOBOJA S, MM2: m = 1.38
1.15-m-2-p-F -l
S = 2 il $=079 S =0273
57-U-10
, . 1.15-S
VY TouHEHHBIN K03 PULMEHT 3anaca k,, Kagn = — Kygn = 0.394
HoMuHanbHbIM TraMeTp HEU30JIUPOBAHHOIO TTPOBOAA d, MM: d = 0.59
HoMuHanbeHbIll 1uaMeTp U30JIMPOBAHHOIO IPOBOJA d,;,, MM: dy3 = 0.645

IIpenBapuTenpHOE 3HAYEHHE INIOTHOCTH TOKA B 0OMOTKE J A/mm?: Jp =345



Koo F
IIpenBapuTenbHOE KOJIMYECTBO BUTKOB OJHOU KATYIIKU W Wy = 3JunS L
"
wy = 661.079
[IprnanMaeMm kpymislii mpoox mapku [19T - 155
YT1ouHEHHOE (OKPYIIEHHOE) KOIMYECTBO BUTKOB OJHOM KATYWIKU w1 W, = 1400
2 Kaan'Fn
VTouHEHHOE 3HaYCHUE IIIOTHOCTH TOKA B 0OMOTKE J , A/MM~: Jq = S
W .
n
J, = 1.629
2:p-Wrylepn
Conporusnenue oomorkn mpu £ =20°Cr,,OmM: 1y = ———— rp = 179.228
3
57-S-10
MakcuManbHblid TOK OOMOTKH [y, Al |y = U lhmax = 0-445
m-r
N
MakcumanbHast MIC Fjax A Famax = 'nmaxWn Fromax = 622.637

7. Pa3MeleHue O00MOTK raBHBIX H I[OﬁaBO‘IHLIX MOJII0COB.

Hapaﬂﬂeﬂbﬂaﬂ 00MOTKA INIABHBIX MOJIOCOB.

[TpuHMMaeM TpamneneuJjaabHy0 GopMy IONEPEUHOIO CEUEHUS KATyIIKH C PACKIIA KO
BUTKOB 110 cpeHel mupuHe N, = 34, 1o Beicote N, = 42.

lupuHa Karymku b, ., MM: Ny = 34 b, = 1.05-Ny-dy3 by, = 23.027
b, = 23
Beicora karymku A, ., MM: Neg = 42 he, = 1.05:Ng, -5 he, = 28.445
he, = 29
Craduwmmsupyloias nocjeaosareibHast 00MOTKA.
HluprHa Karymku b, MM: b = 1.05:b3 bc =25.452 b =20
BeicoTa karymku 7, ., MM: hee = 1.05-05¢ hee = 2.625 hee = 3



OO0MOTKA 100aBOYHBIX MOJIIOCOB.

[luprHa KarywKku by, MM: bgn = 1.05-b,3 bgn = 25.452 bgn = 20
BoicoTa Karymiku s, MM: Ng = 8 han = 1.05-Np-ag, han = 21
han = 20

8. llléTku n KoJLIEKTOP.

[luprHa IWETKH £y, MM: tm =10
JmnHa meTKu a;, MM: Oy = 12.5
q . o o TLl-l
VICJIO MIEPEKPBITHIX MIETKON KOJUIEKTOPHBIX ACIEHUN .y = T vy = 1.105
« K
YKopoueHue 1mara 1o KOUIeKTOpy &: € = Py Y1 e=-05
P
a
(y +Ny——+ 8)-TK-DH2
IupuHa 30HBI KOMMYyTauu b, ., MM: by = B
K
by = 18.863

OTHolIEHUE MU PUHBI 30HBI KOMMYTAIlUU K PACCTOSHUIO MEXY COCEIHUMH HAKOHEUHH-
KaMH IIaBHBIX IIOJOCOB K, :

b
3K
Ky = ; kg = 0.175
T~ B
KonTakTHas NJIOTHOCTH OJHOM IIETKHU Sm, MMm2: SLu = TLLl'GLLl SLu =125
2:1o- 102
HeoOxomumas KOHTaKTHAS IUIOIIALL BCEX IIETOK sz, MM J=28 SmZ = ]
3
sz =5.119%x 10
SmZ
KonnuecTso mEToK Ha 0qHOM OpakeTe N q: N Nyg = 10.238
2-p-SLu
NLuﬁ =10
YTOouHEHHAsI KOHTAKTHAS MJI0IIA/Ib BCEX MIETOK SymZ’ MM2: SgLuZ = Nuiﬁ' 2'D'Su12

5
Syus = 2.048 x 10



215107

YTOYHEHHAsI INIOTHOCTH TOKA IO IIETKAMH J, Alem?: Jm = Jm =02
Syus
AKTHBHAs JUIMHA KOJUIEKTOpA [, MM: L, = Nuiﬁ'(GLu + 8) + 10 l, =215
OKpyxHas CKOPOCTb KOJIJIEKTOpa IPU HOMUHAJIbHOW YacTOTE BPAILEHUS V., M/C:
-0, N
Vg = v, = 8.144
60000
9. KomMmyTalnnoHHbIe MapaMeTpbl.
TC'DHz'I'l
[IpoBOAMMOCTb paccesHus OBAILHOTIO TOMY3aKPBITOIO 1a3a Ayy! Vo = 50000
h h l 10°
0 =10577 A, = 06—ty 2 02, 2510 8 Ay = 4392
Z-Fz bU_IZ lz Wtz-lZ'A2y-V2 Z-D
7-0y2 Nmax

Maxkcu MasibHast OKPYKHast CKOPOCTh SAKOPS Vyax, M/CI Voroy = 60000

Vomay = 21.153

Peaxruras JJ1C KoMMyTHpYIOLINX cekuuii £, B:
-7
ED = Z'WEZ'lZ'AZy'VZI’ﬂUX'}\‘I’IZ'10 ED = 1.968

Cpez[Hee 3HAYCHHUE MarHUTHOM HHAYKIIUU B 3a30pC€ 1101 I[O6&BO'-IHI>IM ITOJIFOCOM BSII’ Tn:

—4
Bgg = Mnp-Agy 10 Bsg = 0.153

Kosdhpunment, yauTsIBatOMM if yMEHbIIIEHHE MATHUTHOTO COITPOTH BIIEHU S BO3IyILIHOTO
3a30pa BCJIEICTBUE 3y04aTOTO CTPO EHMS AKOPS ko'

b

w?

k =1+ k =1.044
00?2 554, 00?2

f) —Dbyp +
w2

OO6mmmii k0> GULIMENT BO3MYIHOIO 3a30pa kg ;:

ksg = K832 ksg = 1.044



HeoOxonumplii 3a30p 1m0/ 100aBOYHBIM MOJIOCOM Oy, MM Fr =55

Fs — F _
X2 -104

8= ———— 55 = 11.669
0.08-Bs3-ks;3

MarsuTHBIN TOTOK B 3a30p€ 1Mo JOOABOYHBIM ITOJIFOCOM IMPH HOMUHAIBHON Harpy3Ke
CD8Z[’ BO6:

6

Bsg = byligBsz 10 D53 =4388x 10"

MaruuTHBIA OTOK B 3a30p€ MO/ I00ABOYHBIM MTOJIIOCOM Ipu neperpyske Py, ., BO:

12max -4
2max = 157 2max = 307.14 Dsan = Psg—— Dsa, = 6.582x 10

b

MarauTHBIN OTOK B CEPJICUHUKE JTOOABOYHOTO IMOJTFOCA IIPH HOMUHAJIBHON Harpy3ke
@, Bo:

—4

MarHuTHBIA IOTOK B CEPIEIHUKE JOOABOYHOIO MONMOca py neperpyske O, Bo:
2max —4
Oy, = Oy . ®g, =7.898 x 10

[lnomiane ceveHns cepAeYHUKa 100aBOYHOTO Tokoca S, MM

San = Balakean

S = 2.644 x 10°

MarnuTHas HHIYKIUs B CEPICUHNKE 106aBOYHOTO MOJIF0Ca TIpH reperpyske B, Ti:
@

B3, = —-10° B3, = 0.299
San

Pacuérnas MarHuTHas MHIYKI M HA yY9aCTKAaX CTAHUHBI, B KOTOPBIX CYMMUPYIOT CS Mar-
HUTHBIE IOTOKH INIABHBIX U I00aBOYHBIX IOJIIOCOB B,,1, T

c® +O
Bq= —o 06 81 = 1.643
251



PacuéTtHas marauTHas HHAYKO WA Ha YYaCTKaXx CIIMHKHU SAKOPsI, B KOTOPBIX CYMMHUPYIOTCA
MAarduTHBIC ITIOTOKH ITIaBHBIX U IIO6aBO‘—IHI>IX II0JIFOCOB B02> Ton:

y 6
By = ———10 Bey = 0.685

2-Sc9

() +(Dan.

10. HoMuHANbHBIN peKUM.

Macca cranu 3yOL0B SIKOPsI C OBaJIbHBIMU [10JIy3aKPBIUBIMU IIA3aMU 11,5, KT

|‘1 + I‘z -6
|T132 = 7.8-Zz-|332- |'l1 + ; 'lBED'lO |T132 =11.844

MarsuTHbl€e IOTEPU B 3yOLAX p,,, BT: p1= 2.5 Py = 2.3:p1Bypmyy

pyy = 33.775

Macca cranu CiiHKH SAKOPS M), KT

2 2
n-[ 0,0 — 2 )" =D } _
My = 7.8-{ Oz = 2z)” =7 O.785~vK-DJ~quJ~10 °

4
m-p = 17.647
MarauTHbIE IOTEPHU B CIUHKE SKOPS P o, BT: Py = 2.3~p1-BE22~rnE2
Py = 22.878
CymMMapHBIe MarHUTHBIC [IOTEPH B CTANH Py, BT:  py = pyy + P9 Py = 56.653
[ToTepu Ha TpeHuUE METOK O KOIIEKTOP Py, BT: Py = S'ngZ'VK' 10 3

Py = 8338 x 10°

ITorepu Ha TpeHHE MOAINITHUKOB, TPDEHHUE O BO3yX U HA BEHTHJIALUIO MAIIUHBI CO CTe-
neHsto 3amuThl IP22 u ciocodom oxnaxaenus ICO1 p, .., BT:

0 = 220005581077 0 = 438.215

CyMMapHBIC MEXaHUUYECKUEC TOTEPH Pyyy, BT: Py = Pmu + Pt Puxy, = 8.776 x 10



P
Jl06aBoYHbIC IOTEPH P66, BT:  pag5 = 0.01-—2 Paos = 230.303
n

ODJIEeKTPOMArHUTHASI MOIHOCTD ABUTaress Py, Br: Py = Py + pos + pyyy + Pagg

P, =2806x 10" ryy = 0.01

2
U-— AULu U-— AUm
OJIC saxopst asurarens £, B: E, = +

5 jpaM'mm'FZZ

" 2
B, = 104.286
. Py
Toxk sixops nBurarens /,,, A: by = T Iy = 269.096
H
YTOUHEHHBIH TOK JBUTrATENs [, A IUH = loy + limax IUH = 269.541

[onsoammast MmomHOCTS Burarens Py, Br: Py = Ul P1=2.965 x 104

UH

CymMapHbI€ IOTEPH B IBUTATENE Py, BT: by = P1—Py py = 1.065 x 104
N >

Yrounéunstit KIIJI nBurarens 7, o.e.: My =5 ny = 0.641

1

30-E, _3
Y TOYHEHHBIM MAarHUTHBIN IIOTOK (Dyﬂ, Bo: (Dgﬂ = 2— (Dgfl =9.538 x 10

P

_.n-W2

n

Cymmapnast MJIC maranTHo# nenn Fy, A: - Fy = 1.546 x 103

Pa3zmarunum atomee nericteue MJIC sikopst nurarenst F. b2s A: sz =442.282

MJIC nocnenoBaTenbHON CTAOMIN3UPYIOIEH 0OMOTKH ABUTaTeNs [ ., A:

Froc = 409.521

Heobxomumas MJIC napannensHoi 0OMOTKH DIaBHBIX MOJIFOCOB IABUTaress £, A:

Fun = Fx +Fp2 = Frgc Fun = 1.579 x 10°

P
MomMeHT BpauieHus Ha Bally asurareis M,, Hwm: My = 9.55~—2 My = 181.45
n



11. PeryiupoBaHue 4acTOTHI BpallleHUS.

PeryiupoBanue 4acTOThHI BpallleHUsI BBepX.

() a'ﬂ
MaruuTHbIN IOTOK IpHU HaubosblIel yactore Bpamenus O, ;,, BO: ® =

min
Mmax

-3
® = 4.769 x 10

MJIC npy MEUHUMaTbHOM MarHUTHOM MOTOKE Fyin, BO, (110 XapakTepucTuke HaMarHu-
YUBaHUA):

FZmin = 573

F .
MuHUMaNbHBIA TOK BO30YKIACHUS I, in, A lymin = % lymin = 0.409
n

MaxcumaibHast BeTMYMHA PETYIMPYIOIIEro COMPOTHBICHHS 1y, OM: = 221.688

= 1.3 L—rn rh=61.195
P lemin P
(U-auy)
HacroTa BpaIEHUS [IPH XOJIOCTOM XOJE 71 max> O0/MHUH:  Ngpay = 30- 5
P
(T)'(Dmm W2

Nomax = 2071 x 107

PeryiupoBaHue 4acTOTHI BpallleHUs] BHM3.

JlonycTUMBI MOMEHT BpallleHUs] Ha BaJly IPA HAUMEHBIIEH 4acTOTE BPAILlEHUs IBUTATE-
Jis ¢ caMoBeHTHIIsAMEH M, Hm:

Mog = 0.81-M, Mg = 146.975

MarHuTHBIH TIOTOK MPH 71piy Y IBUTATENS ¢ caMOBEeH THIIsIMER D, , BO:

Dy = |2 ® )y = 8.585x 10
2= |3, Pud 28 = 8585 %
2
y "2
Tox sAKOpst IPY 1y, Y ABUTATENS C CAMOBCH TWISALUEH [, A g = M—-Igl_|
2

g = 242.587



Pog=g Mmin W2
BI[C IIPH Nypin E2 mine B: Ezmin = 30 Ezmin = 32.85
Hanpspxenue Ha sixkope npu 7,5, Upins B: Unin = Eomin + 12" MmTos + AUUJ
Upjp = 38.198
, 123
Pasmarunuun Baroma MJIC peakuuu skopst Fyg, At FDﬂ = fp2 Fpﬂ = 398.054
UH
28
MJIC crabuinsupyromei 00OMoTKu F, A: Feg = |—~FHDE Feg = 368.569
UH
MJIC 00MOTKH BO30Y KAE€HHUSI NIABHBIX MMOJTKOCOB F; i, A
Fomin = Femin + Fpa — Feo Frmin = 602.485
Frmin
Tox oOMoTKH BO3OYKACHUS [y pin, Al |omic = —— lnmin = 043
W

n

MakcumanbHast BeIIM4HHA PETYITHPYIOLICIO COMPOTUBICHHUS ' gy, OM:

U
omax = 1.3.6—_ - rnj omax = 44.096
nmin

12. Ten10BO#i ¥ BEHTWIALIMOHHBIH PACYETHI.
TemioBoii pacuér.
IloTepu B 00MOTKAX M KOHTAKTAaX IIETOK.

[Totepu B 0OMOTKE siKOpA p,,», BT: Py = I2H2-mm-r20 Py = 2.427 x 103
ITorepu B 0OMOTKe 100aBOYHBIX MOJIOCOB Py, BT: Pug = |2H2-rnm-ra Pyg = 1.651 x

ITorepu B cTaOUIM3UPYIOLIEH TOCIEN0BATEIbHON OOMOTKE Py, 0cs BT:

2
Pvnoc = 124 MmTnoc Pyngc = 569.62

[ToTepu B 0OMOTKE INIABHBIX IOJIFOCOB P, ;, BT: = Ulhmax Pvp = 48.921

Pmn

[Totepu B KOHTaKTax METOK Py 1\, BT: = AU, -l Pew = 539.081

Pru W 'yH



O0moTKa sikopsi.
Vca0BHAsA IOBEPXHOCTD OXJIaXKIEHHUS AKTUBH Ol 4aCTH AKOPA S5, MM?
4
SI’IZ = TC-DHz-lZ SI’IZ =9.646 x 10
YCI0BHBIN IEPUMETP MONEPEUH OrO CEUEHUS 0BAJIBHOIO I10y3aKphITOro nasa I1,, Mmm:
Iy = m(r+rp) +2:y I, = 61.402

2. —
VYcnoBHas TOBEPXHOCTh OXJIAKIEHUS 1Ma30B S. yi2s MM SgnZ = [y I1yly

5
Sz = 2.52 % 10

YcnoBHas MOBCPXHOCTD OXJIAKIACHU A J1I000BBIX YacTe OOMOTKHU IIpu OTCYTCTBUU aAKCHUA-
JIbHBIX BCHTUJEINUOHHBIX KaHAJIOB B SIKOPC S 125 MM

Spp = 20 lpo Spp = 8.271 x 104
Yc10BHAs TOBEPXHOCTD OXJIAXKICHUS MAIIMHBL S, . MM M2 Swaw = n'DHT(lZ + 2.th)
S _ 5
vaw = 3424 x 10

VienbHBIN TeNJIOBOM ITOTOK OT IMOTCPb B AKTU BHOM 4acTH OOMOTKH U IMOTCPb B CTAJINA,
OTHECEHHBIX K MMOBCPXHOCTHU OXJIAKICHU aKTUBHOM YacTH SIKOPA pyr{2’ BT/MMZ:

Pu2-2:)
I + DCZ
cp2

Sn2

Dl__]ﬂz = Dl__]ﬂz = 0.011

VienpHBIN TeNJIOBOM ITOTOK OT IMOTCPb B aKTU BHOM 4acTHu 06MOTKI/I, OTHECEHHBIX K M0-
2.
BCPXHOCTH OXJIAKACHU A I1A30B pyHHZ’ Bt/MMm~:

Pm2-2:12

lCp2 -3
DgnnZ = W DgnnZ =382x10




VnenpHBIM TEMI0BOK MOTOK OT MOTEPh B JOOOBBIX YACTAX OOMOTKH, OTHECEH HBIX K T10-
BEPXHOCTHU OXJQXKJICHUS JIOOOBBIX YacTe 0OMOTKHU Py Br/MM?:

Pu2-2:1p

lcp2
Si2

Dgn2 = Dgn2 =0.012

Oxpy’KHasi CKOPOCTb SIKOPS IPM HOMUHAJIBHOM YacTOTE BPALEHUS Vs, M/C:

A Vo = 10.577
2H ™ 60000 A

[IpeBpiIeHHE TEMIIEPATYPHI IOBEPXHOCTH AKTUBHOM YaCTH SIKOPS HAJl TEMIIEPATypou

BO3/TyXa BHYTPH MalIUHbI At ,, °C:

_ P
oy = 1610 ° At = 22 Al = 6.604
&2

ITepenaz TeMmnepaTypbl B H30JIALIUH 11a3a ¥ IPOBOZOB At », °C: Ay = 13~10_4

b rq+r
_4 UK 1712

Myep = 1210 Atypp = Pynn2- " + ) Aty = 6.001

3kb M3k

[IpeBsilieHne TeMIepaTypbl MOBEPXHOCTH JIOOOBBIX YacTel HaJl TEMIIEpaTypoi BO3ayxa

BHYTPH MaIIUHbI At ,, °C:

Pyn2
Al = 2% Al > = 7.274
a2

[epenaa TeMIepaTypsl B U30JISAIUN KaTyIIEK M IPOBOIOB JIOOOBBIX YaCTEH 0OMOTKH
At °C:

nn2’

b

h

UK nz

AfunZ = Dgn2‘ " + »y NunZ = 34.782
Kb “M3kb

Cpennuee npeBbllIIeHUE TEMIIEpaTypbl OOMOTKH HaJ TEMIIEPATYPOM BO3lyXa BHYTpHU

ocr.
MamuHbI At ,, °C:

2 21y
Aty = (Al + Al o) —— + (A 5 + Al o) —— At_» = 21.679
02 ( n2 unZ) lcpZ ( n2 unZ) lcpZ 02



CymMma noreps, nepeiaBaeMas BO3yXy BHYTPU MallUHBL, P, s BT:

Pvs = Pu2 * Kn'(Pva + Punoc + Pvn) + Py * Py + O-1°Prs + Pes + Pao
4
by = 1.328 x 10

Cpentee mpeBbIIIEHHE TEMITEPATYPhI BO3IyXa BHYTPH MAIlIMHbI Ha I TEMIIEPATypoil Ha-
PY’KHOTO OXJIa’KJAroIIero Bo3ayxa At,, °C:

p
Ay = — = Aty = 24.245

LSy

Cpennee npeBbllIeHUE TEMIIEpATypbl 0OMOTKH SKOPSI HaJl TEMIIEparypoil HapyKHOTO

OXJIA’KJTAFOI €10 BO3yxXa At,, °C:

Aty = Atg, + Aty Aty = 45.924

OO0MOTKA 100aBOYHBIX MOJIIOCOB.

VYcioBHas MOBEPXHOCTD OXJIAXKIEHU I MMHOTO CIIOMHBIX KaTyIIEK U3 U30IMPOBAHHBIX
IPOBOZOB S, |, MM2:

5
Ha =12+ 033DH2 Ha = 78.66 Sunﬁ = 2DalCDaHa Sunﬁ =1.302 x 10
VienbHbIN TENI0BOM IMOTOK OT IMOTCPL B O6MOTK€, OTHECEHHBIX K IMOBCPXHOCTHU OXJIAXK-
JICHHS OOMOTKH p, Br/MM?:

K-p _
k=07  pg= Mo g = 8.878 x 10

Sunﬁ

3

>~ ocr.
IIpeBbllIeHNHE TEMIIEPATYPbI HAPYIKHON IIOBEPXHOCTH OXJIaXACHUS 0OMOTKH A, 1, °C:

; Ao

aq = 45510 Atg = A5 = 1.951

oy
[lepenan remnepatypsbl B HApyKHOM M BHYTPEHHEN U30JISILIUU MHOTO CJIOMHBIX KaTryIIEeK

3 M30JIMPOBAHHBIX TPOBOJIOB At . °C:

b = 02  Af s = Phi " At = = 23.782
o = V- ua_pgﬂ'k +87» ug = 237
kb “Makb

CpenHee npeBbIIEHUE TEMIIEPATYpbl OOMOTKHU HaJl TEMIEPATypoil BO3ayxa BHYTPU Ma-



O(.
IIUHEI AtBH, C:

Cpennee npeBbllIeHUE TEMIIEpATypbl 0OMOTKH HAJl TEMIIEPATypOid HapyKHOIO OXJIaKJ1a-

naromiero Bozayxa Az, °C:

Hapa.lme.nbﬂaﬂ H He3aBHCHMAasi 00MOTKA IIABHBIX MOJIIOCOB.

[TepumMeTp MONEPEYHOIO CEUEHUS YCIAOBHOM MMOBEPXHOCTH OXJIAXKICHUY KaTy KU
I1,;, MMm:

I, = 37 +0.14:0, I, = 65.28

2. —
YcroBHast TOBEPXHOCTD OXJIX/ICHUS BCEX KAaTylmIek S, MM~ S = Z'D'lcpn'HH

S, =13 10°

VYnenbHbII TENI0BOI MOTOK OT MOTEPh B 0OMOTKE, OTHECEHHBIX K TOBEPXHOCTH OXJIAXK-
2.
JICHUST OOMOTKH Py, Bt/mMm~:

K-Pun
D[__]H = S

4

pyy = 2-633 x 10
H

HpeBBIHIeHI/Ie TEMIICPATYPbI Hapy}KHOfI MMOBCPXHOCTHU OXJIAKICHU A 0OMOTKHM HaJd TEMIIC-

paTypoii Bo3yxa BHyTpH MamuHbl At , °C:

p
At o=

0 At = 0.058

1

>~ M ocr.
Ilepenan TemnepaTypbl B HApYKHOW M BHYTPEHHEN M30isauuu ooMoTku Az, , °C:

DC IJKZ

At = p + At = 0.671
un UH un
[Mm 8'%@)




Cpennee npeBbIIIEHUE TEMIIEpaTypbl 0OMOTKH HaJl TEMIIEPATypoil BO3lyXa BHYTPU

ocr.
MamuHbl Af ., OC:

Atl]ﬁﬁ = Aan + ATUI’] At[]hf] =0.729

Cpennee npeBbIIICHUE TEMIIEpaTypbl 0OMOTKH HaJl TEMIIEpaTypoil Hapy>KHOTO OXJIaK/Ia-

romiero Bozayxa Az, °C:

AtUhH = AtDE]E] + Afha AtUE]H =26.463

Kosiekrop.

VYcnoBHas MOBEPXHOCTE OXJIAXKIEHUS KOJUIEKTOpa S, MM S¢ = Dl

S, = 1.051 x 10°

VYnenpHbIM TEIIOBOU MOTOK OT OTEPh HA KOJUIEKTOPE, OTHE CEHHBIX K IIOBEPXHOCTHU OX-
JNAXIEHNS OOMOTKH P, Br/Mmm2:

B DKLL[ + DITIU.I,

Pk = S pc = 0.084

K

[IpeBbilIcHIE TEMIIEPATYPHI KOJUIEKTOPA HAJl TEMIIEPATYPOIl BO3yXa BHYTPU MAIlHHEI
At ., °C:

KB’
_ 1810 ° b f o= 4.694
OLK— 1 AKE]__ AKh— .

[IpeBsilieHne TEeMMIEPATYphl KOJIEKTOPA HAJl TEMIIEPATYPOid HapyKHOTO OXJIaKIAIOIIETO

BO3/TyXa y MallIMHBI CO CTeNeHbIo 3amuThl IP22 n cnocodom oxnaxaenus IC01 Az, °C:

Aty = Al + Afy Aty,, = 28.939



BeHTHISINMOHHBIN PACUYET.

KoadpumuenT, yauTeIBaronm it ©13MEHEHUE TEIIOOTAa4H 110 JUTHHE KOPITyca MAaITuHbBI B
3aBUCHMOCTH OT €T0 AMaMETPa U YaCTOThI BPAIEHUS Ky:

4

3[D
ko =22 || | - [ =2 Ky = 4322
1000 100
TenmoéMkocTh BO3yXa cy, T/ (°C*m): g = 1100

Heobxonumplii pacxo/1 Bo3ayxa y MalllH co cTeneHbto 3amuthl [P22 u cnocobom oxia-
xuenus [CO1 V, M3/c:

Ko:Py

Ly
C-Alpg

Vy = 1.626

3.
Pacxon Bo3myxa Hapy»KHOTO BEHTHJIATOpA V/, M7/C:

3
D
n Kopn -2
Voo, = 1.25- : 10 Voo, = 0.719
ben 1000 ( 100 ) be
1) DKDDH ?
Hanop Bo3nyxa H, I1a: H=12.3. . H=183.265
1000 100
13. Macca u iMHAMIYecKHe MOKA3aTe M.
Macca npoBo710B 0OMOTKH SIKOPSI 11,5, KT My = 8.9-wy2-ltp2-E~San-1O_ 6
myy = 11.014

Macca npoBo10B 00MOTKH JOOABOYHBIX IOTIOCOB /7y, KT

6

Myg = 8.92:pg-Warlepa-Sac 10 myg = 2.993

Macca npoBoJ 0B CTA0OMIH3UPYIOLLEH 1OCIEA0BATENILHON OOMOTKH 71, » KT
-6

Mynoc = 8-9°2P-Wngelknoe Sk 10 Mynge = 0-413

Macca npoBoJ 0B ap ajuIeIbHOM WM HE3aBUCUMOKW OOMOTKH [NIABHBIX MOIIOCOB M1y, KT

My = 8.9 2y lg S107° M = 6.776



Macca Mezt KOJUIEKTOPA My, KTt My, = 5.25-DK1'5-lK' 10 > My = 21.896

CYMMapHaH Macca IIpoBOaOB 0OMOTOK M MCIH KOJIJICKTOpA m,;5, KI'.

Mys = My2 + Myg + Mynoc + My + Muk myy = 43.093
Macca cranu 3yO10B cepieu HUKa SIKOPSI 11,5, KT myy = 11.844
Macca cranu CIIMHKY CEpIeYHUKa SIKOPS Mgy, KT mep = 17.647

Macca cranu CCPACYHUKOB ITIABHBIX ITOJIFOCOB HCKOMIICHCUPOBAH HOM MaIlIuHbBI M., KT

Men = 8.5 2Py Dy 107° mey = 17.607
Macca cranu cepaeuyHuKOB 100aBOYHBIX MOJIKOCOB /My, KT
-6
Mg = 7.8'2-Da-kcan-la-ha-ha'10 Mg = 5.334
M , 2 2\, -6
acca CTaJld CTaHUHBI Mg, KT: Meeqm = 6.05-U4em\ Byt — By J-10
Mecq = 42.406
CymMapHasi Macca aKTUBHOM CTalH My, KT
Mes = Mgy + Mep + Mg + Mg + Meem Mey = 94.837
M , 1.5 —4
acca U30JISIUU MAIlUHBI 11, KT m, = {3.8-041 7 +0.2-D,11»)-10
m, = 4.055
Macca KOHCTPYKIIMOHHBIX MaT€pUaOB 1, KT A=0.7 B=1.1
m = (A-sz ¥ B-DH13)-10_6 M, = 63.368
Macca MatuHbl My, KT Myqy = Mys + Mesy + My + My Myqy = 205.353

JvHaMU4eCKI it MOMCHT HHEPLUU SIKOPst J, Kr¥M2:

g = 060, (1o + 030, +0.75-P,)- 107 2 )y = 14.448



DneKTpoMexaHuuecKasi IO CTOSSHHAs BpeMeHU sikops T, C:





