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IHosicHUTeEJIBLHAA 3aIIUCKA

Meroauueckre yKa3aHUs [0 BbIIOJHEHUIO MPAKTUYECKUX pabor
npeaHa3HAYCHBI JUIS CTYJICHTOB, OOydarIuxcs mo crenuanpbHocTH — 22.02.02
Merannypruss 1uBeTHbiXx MetamioB. [locobue coaep:kuT omnucaHue BcCeX,
NpEeAYyCMOTPEHHBIX paldodell mporpamMMoi yuyeOHOM aucHUIUIMHBI «TexHuyeckas
MEXaHUKa» IPAKTUYECKUX padoT.

VYyebOnas JUCIUIUIMHA «Texunueckas MEXaHUKa» SIBJISIETCS
oOmenpodeccuonanbHoil. Bece 3HaHMS W HaBBIKM, MOJTYYEHHBIE CTYACHTAMH MPHU
W3YUYECHUM TEXHUYECKOW MEXaHWKH, HAWAyT MpPUMEHEHHUE B MPOLIECCE H3YUCHHS
npoeccHOHaNbHBIX MOIYJICH, BBIMOJHEHUU KYPCOBBIX U JAUIIOMHBIX IIPOEKTOB, a
TaK)X€ B IPAKTHYECKOMN AEATEIbHOCTH Ha MPOU3BOJICTBE.

[lens pa3paboTaHHBIX 3alaHUi — CPOPMUPOBATH MPOYHBIE MPEICTABICHUS,
YMEHUS U HABBIKK, HEOOXOIUMBIE OyIyIIUM CIIEIIAATTUCTAM.

B coorBerctBun ¢ ®I'OC CIIO B pe3ynbrare OCBOCHHUS AUCUUILIAHBI
oOyuJaromuecs T0JKHBI YMETh:

- MPOU3BOUTH PACUETHl MEXaHUUYECKHX TIepeIad U MPOCTEUITUX COOPOUHBIX
€UHULL;

- YATATh KNUHEMaTUYECKUE CXEMBI,

- OMPEJENATh HAMPSXKEHUS! B KOHCTPYKIIMOHHBIX 2JIEMEHTAaX.

B cootBeTcTBUU ¢ paboueil mporpaMMoi yueOHO# aucuuminibl « Texuuueckas
MexaHuka» s cnenranbHocTH 22.02.02 Mertayprus UBETHBIX METAJUIOB HA
MPAKTUYECKUE 3aHITUS OTBOAUTCS 16 yacos.

JlaHHBIE METONMYECKHE YKa3aHWsl COAEpKaTr 3aJaHus pa3HbIX ypOBHEH
CJIO)KHOCTH, YTO MO3BOJIUT YUYUTHIBATh MHIUBUIyaIbHbIE CTIOCOOHOCTH CTYJACHTOB.

Kaxnas mnpakrtuueckass paboTa COHAEPKUT TeMy, IeJib, METOAMYECKUE
pEKOMEHIalliY, 3aJjaHue, WCXOAHBbIC JaHHBbIC, HEOOXOJUMBI PHUCYHOK (CXeMy
HarpyXeHus, TPACKTOPUIO JBUKEHHUS, KHHEMATUYECKYID CXEMy WJIM 3CKU3
COOpOYHOIN €MUHUIIBI) W TIOPSAJOK pelIeHUs 3a]add (IropuT™M) C yKa3aHHEM
HE0OXOMMMBIX (POPMYIT WM ypaBHEHUH U IPYTUX PEKOMEHIAIIHM.

B npunoxenusix A, b, B u I' conepxarcsi cnpaBo4Hble JaHHbIE HEOOXOIUMBbIE
UIsl 1oadopa CTaHAApTHHIX Mpoduiiel, MPU3MaTUHYECKUX HINMOHOK, MOAIIMITHUKOB
KayeHUs.

[Tpu pemenun 3agady ocoboe BHMMAaHHE CIEAyeT OOpaTuTh Ha COOJNIOEHUE
€AUHUIl M3MEPEHMs, TMOACTaBIsAeMbIX B (OpPMYITy BEJIUYMH U OLICHUBATh
PaBIONOI00HOCTD MOTYYEHHOTO OTBETA.

I'papuueckyro dactb pabOThl HEOOXOAUMO BBINOJHATH C  MOMOIIBIO
YEepTEKHOTO MHCTpyMEHTa ¢ cobmoaeHuem TpedoBanuit ECK/I.

Brruncnienns cineayer BBITONHATH MPU MOMOIIM MHKEHEPHOTO KalbKyJIATOPA.
JJist BBIYMCIICHHS] TPUTOHOMETPUUECKUX (PYHKIIMI HEOOXOMMMO YCTAHOBHUTH PEKUM
«DEG».

Bce mpaktuueckue paboThl JOJKHBI OBITh CHAHBI B CPOKH, OIPEICIICHHBIE
KaJICHJAPHO-TEMAaTUYECKUM IUIAaHOM 10 Yy4yeOHoW nucuurmiauHe. CTyAeHTbl, He
BBINIOJIHUBILNE MPAKTUYECKUE padOTHI, K AK3aMEHy IO y4eOHOM NHUCLUIUIMHE HE
JOITY CKAaFOTCHI.



Tema: OnpeneneHne peakunii B CTEPKHAX
Heuab: HayunTscs onpenenars peakiiu CBA3EH B CTEPKHEBBIX CUCTEMAX

3aganue

IIpakTnueckas padora Nel

JInst 3a7aHHON CTEp>KHEBOM CHUCTEMBbI (pUCYHOK 1a,0), Harpy>XeHHOW CHIION
F=20xH, onpenenuts peakuuu B cTepkHsAX. Cxemy BbIOpaTh COITIaCHO BAPUAHTY.
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3aaHue MOBBILIEHHO TPYIHOCTH
Jlist 3aaHHON CTEP>KHEBOM CHUCTEMBbI (PUCYHOK 2a,0), Harpy>KeHHOW CHIION
F=10xH, onpexnenuts peakuuu B cTepkHsAX. Cxemy BbIOpaTh COITIaCHO BAPUAHTY.
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IHopsinok BbINOTHEHUS PA0OTHI:

1. Vka3arp B CTEpXKHSAX HEU3BECTHBIC peakuuu R; u R:.

2. IlomecTuTh NOJIy4EHHYIO CUCTEMY CHJI B CUCTEMY KOOPAMHAT.

3. YKa3zarb BCE yTJIbl MEXIY OCSAMU X U Y U CHIIAMH.

4. CocraButh ypaBHeHUs paBHOBecusA 2 X = 0; 2Y = 0.

5. Pemmts nosryyeHHbIE ypaBHEHNS U HAMTU HEU3BECTHbIE peakiuu RI u R2.
6. 3amnmcarb OTBET.



IIpakTnueckas padora Ne2

Tema: OnpeneneHue onOpHBIX peakuuid 6anok
Heab: Hayuntbes onpenenats peakiiui B OMOpax JIByXOMOPHBIX OaJloK

3ananue
Jlns 3amaHHOM JABYXOMOpHOM Oaniku (puCyHOK 3a,0) ONpeAesiuTh pPeakiuu B
onopax, eciau F =15kH, m = 25xH-M, q = 10 kH/m. Cxemy BbIOpaTh COIMIACHO

BapHUaHTY.
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3aaHue NOBBINIEHHOW TPYIHOCTH

Jliist 3amanHoi ABYXOMOpHOW Oanku (pucyHoK 4 a, 0, B), HAarpy>KEHHOH CHUJIaMU
Fi1 = 10xH, F; = 20xH, m = 5 kH'm, q = 10xkH/m onpenenuts peakiyu B 0nopax.
CxeMy BbIOpaTh COTIIACHO BapUAHTY.
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IHopsinok BbINOTHEHHE PAOOTHI:

1. 3aMeHuTh pacnpeneeHHYO Harpy3Ky COCpPEIOTOUEHHOM CHIION. Q =q -1 .

2. VYka3aTb HEM3BECTHBIEC peakuuu B onopax Ya u Yb.

3. CocTaBUTbH U pELINTh YpaBHEHU paBHOBecusa 2M 4 = 0, XMp = 0.

4. BBINOJHUTB IPOBEPKY, VISl 3TOIO COCTABUTh YPAaBHEHUE PABHOBECHS
2Y=0.

5. 3amucarb OTBET.
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IIpakTnueckas padora Ne3

Tema: OHpGI[@J'ICHI/Ie HN3MCHCHMUS IJIMHBI CTCPIKHSA ITPU PACTAKCHUU U CKATUH
INpoAOJbHBIX CHUJI W HOPMAJbHBIX
HaHpH)I(eHI/Iﬁ, ONpCACIATb KBMCHCHHC NJIMHBI CTCPIKHS IIPU PACTAKCHUN U CXKATUH

Heanb:

3aganue

Hayuntbcs CcTpouTh 3MIOPHI

JIist 3aJaHHOTO CTabHOTO CTEPXKHS, HAIPY>KEHHOTo Mo cxeme (pucyHokSa, O,
B), MOCTPOUTDH AMIOPHI MPOJOJIBHBIX CUJI, HOPMAJIbHBIX HAMPSKEHUN U OMPEIEIUTh
CYMMapHO€ U3MEHEHHUE JUTUHBI cTepkHsI. CXeMy BbIOpaTh COTJIACHO BapHAaHTY.
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— — F | N S I €] N
440 » Al
< A A, A, P
3 F, =12xH F, =28xH
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<40, Ay A <40
‘ > A] A2 2
5 F= 18xH
Fi =6xkH F,=20kH
« 100 e 100 | F=l4xH «—L0 L0 450w
- g I\ A=50mm? . v Ar=120MMm>
Ar=150mm> ! 2 E=2'10MTIIa
Fl_, ot P | K E=2'10°MITa g R D N
&0, A A, <0,
<« > A] A2
7
Fi =15kH
Fa 1 2cH Fy =16iH
A=150mm < >4 —> A =100ms2
Ar=280MM> Alj o OMMZ
E=2"10°MII F 7L IMM
Fiy| = o N a 1_> __________________________ ] N E=2'10°MIla
< » A] A2 1 A2 < 40 [
Pucynok Sa

17




9 Fi=16xH 10 F=25kH
A=140mm> A1=250mm>
F Ar,=360MMm? . F, Ar=400MMm?>
—p e F N E=2'10°MIla ] < -\ E=2"10°MIla
440 » Al
- A1 A2 AZ ﬁ!g
11 F=3xH 12 Fi=4,2xH
A=20MMm? A1=60MM>
F F, Ar=60Mm? F F, Ar=30mm?
e T N\ E=2'10°MIla D - O IN E=2'10°MIIa
\
A \ \A\ \
140 | A2 50, As
13 F1:4,8KH 14 F1=5KH
A=40MMm? A=100Mm?
8 F, Ar=80Mm? F F, Ar=50Mm?
S S B —— N E=2"10°MIIa e e R I\ E=2'10°MIIa
\
A \ \A\ \
«140 3| A, PRI ! A,
15 F=7,2xH 16 F=5,6xH
A=60MMm? A1=200MMm?
F F> A=150mm? F F> A=T0mm?
S [ . E=2'10°MIla — e ST N E=2"10°MIla
\
Ar \ \A\ \
«—140 5| A, PRIV A
17 F,=7,2xH 18 Fi=14,4xH
«—200 e 200 | F=14kH —150 lg 150 51 Fx=24,4xH
A1=80MMm> A1=250Mm?
F F2 1A2:240MM2 F1 F2 1A2:9OMM2
i . E=2°'10°MIIa —_— S P N E=2°10°MIla
\ N\
A \ A\l \
<] 40 » A2 < 50 > Az
19 F,=9xH 20 F=14,4xH
200 Jle 200 | F=22xH «—150  Jle 150 | F=28<H
A1=100Mm? A1=320MMm>
P F2 A=300mm> F F» Ar=120mMMm>
SR SR S N E=2'10°MIla o G P N E=2'10°MIIa
\ N\
A \ A \
«140 3| A, 50, ! A,
Pucynox 56

18




21 F,=16xH 22 F, =24xH
250 ple—230pl  p_suepy Fo=12xH
A1:200MM2 < 200 >¢ 200 > A1:200MM2
F, F> As=150N2 Ar=240MM2
o = -f 1R E=2"10°MIlIa F, F, E=2"10°MIla
/ # —————— « ----------------------------- - \
Al 100 \ \\
<« > A, 160 I A R
2
23 F =40xH 24 F1 =20xH
A=280Me 200  le 200 A1—180MM2
F, F Ar=220MM2 A2=250mm
D I K B2 10Mma | 5 E=2"10°MIla
/ # PP h-\- ------------------------ B \
A \ \
<« 100, A, 160 3| A A
2
25 F,=25kH 26 F, =38xH
«—230 > 250, F=5kH F,=50xH
A1:300MM2 < 200 >¢ 200 > 1&1:250MM2
F, & Ar=240MM2 Ar=320MM2
1 = T E=2"10°MIla F, T, E=2"10°MIla
/ — oo o ™
A/ 100 \ \\
«—> Az 160 ) A, R
2
27 F, =20xH 28 F, =4,8xH
F,=40xH F,=28,8xH
«—100  Jle 100 | A=150mm? «—120  Jle 120 | A=250mM?
Ar=380MM?> A>=300MMm?
F T E=2"10°MIla F F, E=2'10°MIla
g 2 e N RS S ] N
/
\ /
:40 a A A Ay A2/ » 40
29 Fi=25kH 30 F, =38«xH
«—250 »le—250 > F=40xH F=18xH .
Fy F2 A=200MMm> Ay=250MMm>
e - = o . \ E=>- ]OSMHa Fl Fz E=2" IOSMHa
/ — o B i \
\
A \ \
1y A PIRTV N D VIR NN
2
31 F, =12xkH 32 F, =8xH
F2:10KH FZZZOKH
«—100  Jle 100 ] A=90mm’ «—120  Jle 120 | A=80mm’
Ar=240mMm> Ar=120MMm?
. v E=2'10’MIla E F, E=2'10°MIla
] = N\ ] e N
/
A\ /
0, AN 4, AT e
PucyHok 5B

19




IHopsinok BbINOTHEHUS PA0OTHI:

1. Pazpnenute crepxeHb Ha ydacTKH. [paHuMIaMM y4acTKOB SBISIOTCS
TOYKH NPWIOKEHUS CHII U TOYKH, 1€ MEHSAETCS CEUCHUE.
2. Ha kaxnoMm ydacTke ompenennts NpOAOJIBHYIO cwily [N, Uil 3TOro

COCTaBUTh ypaBHEHUs paBHOBecus ) X = 0.
[1o momy4yeHHbIM 3HAU€HHUSAM CTPOUM JII0py N.

N
I[J'I?I KaXJI0T0 y4aCTKa ONpCACIIMTG HOPMAJIIbHOC HAIIPAKCHUC o = Z .

3
4
5 [To moxy4YeHHBIM 3HAaYEHUSIM IOCTPOUTH IMIOPY C.

[-N
6. JIJst KaXK10T0 ydacTKa ONpeieNIuTh U3MEHEHUE JIUHbL Al = T4
7. OnpenenuTs CyMMapHOE U3MEHEHUE JIUHBI CTEPKHSI A = A1+ AL2+... .
8. 3ammcarb OTBET.

20



IIpakTnueckas padora Ned

Tema: Pacuer Ha MpOYHOCTH IPU KPYyUEHUHN
Heab: HayuuTbcs BBINONHATH pacyeTbl HAa KPy4YEHUE, MCXOIS M3 YCIIOBUS
IIPOYHOCTH

3ananue

JIns 3amaHHOTO CTambHOTO Opyca (pUCYHOK 6) TpeOyeTcs: 1) moCTpOUTh S0Py
KPYTAIIMX MOMEHTOB; 2) ONpPEACNIUTh U3 pacyeTa Ha MPOYHOCTh JUAMETP KaXKJIOTO
U3 yyacTKoB O6pyca, mpuauMasd [t] = 60 H/mm? G = 0,8 -10° MIIa. IlonyueHHbIe 110
pacdeTy 3HAUCHUS TUAMETPOB OKPYIIIHTH JI0 ONMKAWIINX OONBIINAX TIENTBIX YETHBIX
YHUCEN WM OKAaHYMBAIOMIMXCS HAa 5 (B MAJUTMMETPAX); 3) MPU NPHUHITHIX 3HAYCHUIX
JTUAMETPOB IMMOCTPOUTH IMIOPY . JlaHHBIE CBOETO BapHaHTa B3ATh U3 TaOIHUIH 1.

| | TabOmuma 1

M, M M;

Bapuant Cxema H'm
1 200 150 100
2 1 190 160 170
3 180 170 120
4 200 150 600
5 2 210 160 610
6 220 170 620
7 400 100 200
8 3 410 110 210
9 420 120 220
10 100 300 150
11 4 110 310 160
12 120 320 170
13 200 100 700
14 5 210 110 710
15 220 120 720
16 300 400 800
17 6 310 410 810
18 320 420 820
19 400 210 300
20 7 410 220 310
21 420 230 320
22 300 800 150
23 8 310 810 160
24 320 820 170
25 510 400 310
26 9 520 410 320
27 530 420 330
28 300 600 200
29 10 310 610 200
30 320 620 210
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PucyHok 6
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IHopsinok BbINOTHEHUS PA0OTHI:

1. PaznenuTh Ban Ha y4acTKH;

2. OmnpenenuTts KPyTAIIAA MOMEHT Ha Ka)KJIOM Y4acCTKe BaJa;

3. Ilo mosy4eHHBIM 3HAYEHHUSIM ITOCTPOUTH JIIOPY KPYTALIMX MOMEHTOB

4. Jjist KaXJ0ro yJacTKa ONpeIeInuTh JUaMeTp Bajla U3 yCIOBUS IIPOYHOCTH

_ M|
o gopmyse 0.2[z, ] :
5. OnpenenuTs yroia 3aKpy4yuBaHUS MJIs KaKJIOTO ydacTka 1o dopmyre
M, -1
TG
o
6. [TocTpouTts 3mt0py ¢, yUuThIBasl, 4TO B 3aAenke ¢ = 0, Ha 3 yyacTke @ =

(3,Ha 2 ydacTtke @ = @3 + @2, Ha 1 ydactke @ = @1 + @2 + @3 .
7. 3anucarb OTBET.
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IIpakTnueckas padora Ne5

Tema: Pacuer Ha IpOYHOCTH NpH U3rude
Heab: HayuuThcs BBIMOMHATH pacueThl Ha W3O, HMCXOASA W3 YCIOBUSA
IIPOYHOCTH

3ananue

Jlnst 3amaHHOM  JIByXOHOpPHOM Oanku (PUCYHOK 7) TOCTPOUTH DSMHIOPHI
MOMEPEYHBIX CHJI U M3TUOAIOIKUX MOMEHTOB. OMpenenuTh pa3Mepbl MONEPEeyHOTo
cedeHust Oaku, eciu:

a) Oanka umeet popMy ABYTaBpa;

0) 6anka UMeeT KPYIIoe MOMePEeIHOe CEUCHHE.

[Tommy4yeHHble MO pacyeTy 3HAYEHUS TUAMETPOB OKPYIIUTH N0 IEIBIX YETHBIX
YHCceJl WM OKaHuYMBawonmxcs Ha 1msath, [6] =100 MIIa. JlanHble cBOero BapuaHTa
B3STh U3 TAOIUIIBI 2.

Tabnuua 2
Bapuanrt | Cxema | M, kH'm | F1 kH | F2 kH
1 30 20 100
2 1 40 10 110
3 50 20 120
4 60 30 80
5 10 25 35
6 ) 12 22 30
7 14 20 25
8 15 15 15
9 10 12 13
10 3 11 15 12
11 13 16 10
12 15 18 12
13 14 17 13
14 4 15 18 14
15 16 19 15
16 17 20 16
17 10 11 12
18 5 11 12 13
19 12 13 14
20 13 14 15
21 14 15 16
22 6 15 16 17
23 16 17 18
24 17 18 19
25 18 19 20
26 7 19 20 20
27 20 20 20
28 25 16 17
29 14 15 16
30 3 13 14 15
31 12 13 14
32 13 14 15
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3ananue noBbILIEHHOM TPyAHOCTH Nel

Jlnst 3ajaHHOM NIByXOHOpHOM Oanku (pucyHok 8a,0) MHOCTPOUTH SMIOPHI
MONEPEUHbIX CWII U u3rubaronumx MmoMmeHToB, eciim F = 15kH; m = 25kH'Mm; q =
10kH/m; [o] =100 MIIa. Onipeaenuth pazMepsl MOMEPEUHOTO CeUSHUs OaTKH, €CIIH:

a) Oanka umeer popMy JABYTaBpa;

0) Oasika UMEeT KPYIJIOe MOMepPeyHOe CEUeHHE.

[TonmyuyeHHblE MO pacyeTy 3HAYEHUS] JUAMETPOB OKPYIIIUTHh A0 LENBIX YETHBIX
YyUCell WM OKAaHYMBAIOUIUXCS HA MATh.
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3anaHue NOBBILIEHHOM TPYTHOCTH N2

Jlnst 3amaHHOM JBYXOmopHOM Oanku (pucyHoK 9a,0,B) HOCTPOUTH SIIOPHI
MONEPEUHbIX CUJI U u3rubaromux MomeHtoB, eciu Fi = 10kH, F; = 20xkH, m =
5 kH'm, q = 10xkH/m, [6] =100 MIIa. OnpenenuTs pa3Mepsl MOMEPEUHOIO CEUEHUS

OaJIKu, CCIIH:

a) Oanka umeet popmy ABYTaBpa;

0) Oanka UMEET KPYyIJoe MONepeyHoe CeUeHUE.

[Tory4yeHHBIC MO pacdeTy 3HAYCHUS TUAMETPOB OKPYIIUTH MO IENBIX YETHBIX
YHCeN WJIM OKAaHYMBAIOIIUXCS Ha TATh. CXeMy BBIOpaTh COTIACHO BapHUAaHTY.
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IHopsinok BbINOTHEHUS PA0OTHI:

1. Omnpenenuth ONMOPHBIC peaKIUU OATKU, JIJIsi STOTO COCTABUTH JIBA
ypaBHeHUs paBHOBecUs ) Ma = 0 u ) Mg = 0. [TosryueHHbIE 3HaUE€HUSI IPOBEPUTH C
MTOMOILBIO YpaBHEHHUS )y = 0.

2. banky paznenuts Ha yyacTku. ['paHUIIaMH Y4aCTKOB SIBJISIFOTCS TOYKH
MPUJIOKEHUS CUJI, MOMEHTOB U TOYKH, T/I€ HAUMHACTCS U 3aKaHYMBACTCS
pacrpeneneHHas Harpys3Ka.

3. TD'panuisl yyacTkoB 0003HAUUTh OyKBAMH.

4. B kaxmo# Touke ompeaeauTh monepeunyto cuty Q, eciu B Touke
JCHCTBYET COCPEIOTOUCHHAS CHJIa, TO MmomnepeyHas cuiia Q onpenensercs ABax bl
(cieBa U cripaBa OT TOYKH), IIOCTPOUTSH 3Mopy Q.

5. B kaxmoil Touke onpeneauTh U3ruoaromuii MOMEHT M, eciii B TOUKe
JEHUCTBYET MOMEHT, TO U3rMOAIOIINI MOMEHT ONpeIeIsieTCsl ABAXbI (ClieBa U

CIIpaBa OT TOYKH), IOCTPOUTH 3MMIOpYy M.
| M max |

o]
rae /Mmax /— MakcuMalibHOE, 110 MOYJII0, 3HAYE€HHUE U3TrU0AI0IIero MOMEHTA.
7. Jlns 6ajiok UMEIOMIMX KPYTJIOE MONEPEYHOE CEYEHUE ONPEACTUTh

Wx
auameTp 1o popmyie: d = 3’@ .

8. [ns 6amok umeromux ¢Gopmy IByTaBpa HEOOXOIUMO MOTYyUYEHHOE
3naueHne Wy repeBecty B cM°, a 3ateM Bocnonb3oBatbes TOCT 8239 — 89
(mpunoxenue b) u mogoOpars 3HaueHHEe WX, COOTBETCTBYIOIIEE PACUETHOMY
3HAYEHHUIO.

9. B otBete yka3aTh HOMEp 0aJKH, COOTBETCTBYIOIINUM BHIOPpAHHOMY
3Ha4EeHUI0 WX.

6. OmnpeneauTs 0OCEBOI MOMEHT COMPOTUBIIEHUS TTO opMyIie: Wx =
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IIpakTnueckas padora Ne6

Tema: [lonOop ¥ NpoBEpPOUYHBII pacyeT MITOHOK

Heab: HayuuThcs 0CyIIECTBISTh NOA0OP LIMOHOK MO CTAHAAPTY M BBINOIHATH
IIPOBEPOYHBIN pacyeT HA MPOYHOCTh

3aganue

[ToroOpaTh HIMOHKY Ha BBIXOJHOM KOHEI[ Bajia JUIsl COEIMHEHUS C YyT'yHHOU
nonymydToii, [cen] = 80 MIIa.

2. [Tomo6paTh MWIOHKY JJIsl COEAMHEHUS Bajla CO CTYIHUIEH 3y0uaToro Kojeca u
IIPOBEPUTH ITPOYHOCTH IIIIOHOYHOTO COeAUHEHHS, [Gen] = 100 MIIa.

JlaHHbIE CBOETO BapUaHTa B3ATh B TaOIUIE 3.

dK‘ﬂTl

| dBBIX

S L 14- E:_) ____________ _..

Pucynoxk 10

TIMTTOHKA

Raim

CTymnuIa 7%

A_J Pucynok 11
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Tabawna 3

Ne papuaHTa dspix, MM M, H-m {er, MM dxon s MM
1 15 50 25 24
2 16 68 28 18
3 13 60 26 20
4 14 65 30 20
5 15 80 38 24
6 16 50 34 25
7 17 75 36 25
8 18 55 40 24
9 19 90 42 28
10 20 85 45 28
11 21 95 48 30
12 22 120 50 32
13 24 100 53 34
14 25 110 56 34
15 26 105 50 36
16 28 115 45 36
17 30 140 60 40
18 32 130 63 38
19 33 120 67 45
20 34 150 56 45
21 36 160 63 45
22 38 155 67 45
23 40 165 71 48
24 42 170 75 48
25 45 200 67 55
26 48 190 63 55
27 50 180 60 60
28 52 185 71 60
29 55 210 75 65
30 60 195 80 70
31 63 215 66 75
32 65 300 63 75

IMopsaaok BLINOJIHEHUSI:

1. B 3aBucumoctu oT juameTrpa Baja  daux BBIOpaTh  pazmep

npusMatudeckoi mmnonku no I'OCT 23360 -78 (npunoxenue B).

b:
h:
t1 =

2. OnpenenuTs pacyeTHYIO JJIMHY IIMOHKH MO0 (hopmyie:
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3. Yrounute anauny mmoHkd o 'OCT 23360 -78 (mpunoxenue B).
Heobxooumo eviopamv oxonuamenvuyro OIUHY WHOHKU U3 CMAHOAPMHO20 pSAod
(cm. npumeuanue x FOCTy 23360-78).

4. Jna Bana guameTpoM dwox  MOAOOPaTh pazMep NPHU3MATHUECKOH
mmonku o 'OCT 23360 -78 (npunoxxenue B).

b=

h=

t1=

5. OnpenenuTes pacuyeTHyH [JIMHY IINOHKU. Pekomenayercs pasmep

IINOHKH MPUHUMATh Ha 2 - 10 MM KOpOY€e CTYMHIIBI.

l = Zcm— (2]0)
6. Yrounuts anuny mmonku no 'OCT 23360 -78(npunoxenue B).

Heobxooumo evibpamev oxonwamenvHyo OAUHY WNOHKU U3 CMAHOAPMHO20
paoa (cm. npumeuarnue k I OCTy 23360-78).

7. OnpenenuTh BeTUYHHY (DAKTUUECKUX HAMPSDKEHUH 110 (OpMyTIe:
2-M
o, =
“ " d(h-1,)1, - b)

8. IIpoBEpUTH BBINOJIHEHUE YCIOBUS IPOYHOCTH

GCM S [GCM]

9. Cnenatb BBIBOJI O IPUTOTHOCTH HITIOHKH:

Hpouuocmb WINOHOYHO20 COCOUHEHUA 6a]ld CO cmynuueﬁ KoJieca
oﬁecneuena, eciiy yciosue npouYHocCmu 6blnoJiHAemcA.
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IIpakTnueckas padora Ne7

Tema: Pacuer npsiMo3y0oi HUIMHAPUYECKON ITepeaadn
Heab: HayuuThcs ompenensars mapaMeTpbl NpsAMO3y0oil IHIMHAPUYECKOU
nepenayu

3aganue
PaccuuTtaTh OCHOBHBIE MapameTpbl HUWIMHAPUYECKON NpsiMo3yOol mepenayw,
ecian n=096; [Su]=11; ki=49,5; v, =0,25 K, =I,25.
JlaHHBIE CBOETO BapHaHTa B3ATh B Ta0IMULE 4.
Tabauua 4
Py, ni, u HB Ne Py, ni, u HB
° kBT | 00/MuH Bap. | kBt | 06/mun
Bap.
1 5,5 750 1,25 1300 16 7.5 1500 1,25 | 350
2 5,5 750 2,0 250 17 7.5 1500 2,0 300
3 5,5 750 2,5 300 18 7.5 1500 2,5 250
4 5,5 750 3,15 1300 19 7.5 1500 3,15 1270
5 5,5 750 4 200 20 7.5 1500 4 260
6 5,5 1000 1,25 |220 21 1,5 750 4 300
7 5,5 1000 2 280 22 2,2 750 3,15 | 250
8 5,5 1000 2,5 350 23 2,2 750 4 280

9 5,5 1000 3,15 | 300 24 3,0 750 2,5 270
10 5,5 1000 4 320 25 2,2 750 2,5 300
11 7.5 1000 1,25 |350 26 3,0 750 3,15 ]300
12 7.5 1000 2 250 27 3,0 750 4 250
13 7.5 1000 2,5 270 28 4,0 750 2,5 250
14 7.5 1000 3,15 | 300 29 4,0 750 3,15 | 280
15 7.5 1000 4 280 30 4,0 750 4 300

Ilopsook evinonnenusn:
1. OnpeaenuTh 4acTOTY BpalleHUs] TUXOXOIHOTO Baja no (popmyJe:

n, =—
u

2.0mpenenuTh YrIOBbIE CKOPOCTH M BpalllaloIlie MOMEHTHI Ha Bajax IIo
dbopmymnam:

zon,
o, =
30
Ten
®, = 2
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I,=T -u-n
3. Onpenenutpb A0MyCKaeMOe KOHTAKTHOE HAIIPsKEHUE 10 popMyJie:

O o

TS,

b

ede oy, =2-HB+70 - npeden KOHMAKMHOU GbLIHOCAUBOCMU NPU

6azo060Mm yuce UUKJo6,

4. OnpeaenuTs MEXKOCEBOE PaccTosiHUE 10 (hopMmyIie:

7, -1000-k,,,

2 2
O-H] “u .l//ba

a,, zka(u+1)3\/[

HO]ZylleHHOQ SHAYCHUE OKpY2iIumo 00 Onudxcatiuwezo 0onbUe20 3HAYEHUS U3

cmanoapmuozo psoa: 40, 50, 63, 80, 100, 125, 160, 200, 250, 315.
5. OnpenenuTs MOAYJIb 3yObEB

m=(0,01..0,02)-a, =0,01-a,..0,02-a,

N3 MMOJIYYCHHOTI'O MHTCPBaAJia MPHUHATb MAKCUMAJIbHOC 3HAUYCHHUC CTAHAAPTHOI'O

MOIYJIS.

3nauenun cmanoapmuvix mooyaeu:l; 1,25; 1,5; 2; 2,5; 3:4; 6; 8; 10.

6. OnpenenuTs CyMMapHOE YUCIIO 3yObeB IO popMyIie:

2.
Zz — a,
m

(Ilonyuennoe 3nauenue oKpy2aums 00 Yeno2o Yucia).

7. OnpenenuTh YMcio 3yObeB MIECTEPHU U KoJieca

u+1
(Ilonyuennoe 3nauenue oKpy2nums 00 Yeno20 YUcia).

8. 1o OKpYTJIEHHBIM 3HAYCHUSIM Z| U £ YTOYHUTH MEPEAATOYHOE YKCIIO
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9. OHpeI[eJ'H/ITI) ACIUTCIIBHBIC JHUAMCTPBbI, IUaMCTPbl BCPIIWH W BIIAAWH,
KOJIeCa 1 MICCTCPHHU.

enumenvnvie ouamempeoi.

d =m-z,

d, =m-z,

HHuamempui 6epuiun 3y0ves.

d, =d, +2m
d,=d,+2m

Juamempol 6nadun 3yowes.

d, =d —2,5m
d;,=d,—2,5m

10.Onpenenuts mMpUuHy 3yO0UaTOro BEHIA KOJec.
b2 = Wba ) aw

b =b, +(2..4)=b, +2..b, +4
VZE; NOJIYYEHRHO20 Unmepeala npuHAaAmb OKOH4YamelbHoe 3Ha4eHUe b].



IIpakTnueckas padora Ne8

Tema: BoInosiHEHNE KHNHEMATUYECKOTO U CUJIOBOTO pacuera nepeaad.
Heab: HayuuTbcs uWTarh KUHEMAaTUYECKHE CXEMbl W BBINOJHATH
KMHEMATHYECKUW U CUJIOBOM pacyeT MHOTOCTYIICHUATHIX Tepe/Iay.

Ne Bap. 3ananue

1 [lepeuncnuTh BcE 3J€MEHTHI, U300paKeHHbIE Ha cxeMe (PUCYHOK2).
Omnpenenuth o0lee MepeAaTouHOe YUCIO MeXaHu3Ma, eciu: np = 970
00/MmuH; N = 23200/mun; 721 = 15 Z; = 60; Z3 = 25; 74 = 88.

2 OnpenenuTs YacTOTy BpalleHUs] »dJeMeHTa 103. 8 (pucyHok 12),
eca: n1 = 1500 00/MuUH; 1EeperaTOYHOE YHUCIO PEMEHHOHN Mepenaqyu
u=2; Z1=2; 7Z,=150; nepeaaroyHoe 4YMcIIO UENHOM epeaayu u = 2,5.

3 OnpenenuTh 4YacTOTy BpaIllEHUs YEPBAYHOTO Kojieca (pucyHok 12),
ecqii: yactoTa BpaiieHus asuraresns 1200 06/MuH; nepeaaTtouHoe YUCio
peMmenHou nepenaun u =35 Zo =505 Z1 = 1.

1 7
—
ni 1
| Iy
—_ {
X if'} =
I |
1
Al /_< % _____
ZS Z4
Pucynox 12
Ne Bap. 3ananue
4 Onpenenute oO01Iee MEPEAATOYHOE YUCIO MeXaHu3Ma (pUCYyHOK 13),

€Clii: B PEMEHHOM Tepeaaue up = 2,5; B 3y0uarbix nepegadax uz = 3,15;
= 3,15; xonmmuecTBO 3yObheB Bemymiel 3Be3nouku Zi = 32, BegoMOu
3Be3)10q1<1/1 7, =64.
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OnpenenuTh 4YacTOTy BpallleHHs Baia 1o3. 8 (pucyHok 13), ecnu:
yactoTa BpameHus asurarenss n = 150000/MuH; nepenaroyHoe 4HuCIiIo
peMeHHOM mepenaun u = 2,5; mepearoyHble uyuciaa 3yOdaThIX map
u = 3,15; xonuuecTBO 3yObEB BeAyllled 3Be3n0ouku Zp = 25, BenoMou
3Be3nouku Z, = 64.

OnpeaenuTsb YIIIOBYIO CKOPOCTD AjieMeHTa 1m03.7 (pucyHok 13), ecnu:
yacToTa BpaiieHus asuraress n = 120000/MuH; riepe1aTouHoe YUCII0
pPEeMEHHOM nepenaur u = 3,5; nepenarouHbie Yucia 3y0dyarsix map

u = 2,5; nepegaTouyHoe YUCIIO LIEMHOM repenayu u = 4.

]
1|
X
|
I

Pucynok 13

Ne Bap.

3aganune

[lepeuncnuTh Bce 2IE€MEHTHI, M300paKeHHBIE Ha cxeMe (PUCYHOK 14) u
OTpENeNUTh 00IIee NEepelaTOYHOe YHCIO MEXaHW3Ma, eClu: N =
75000/mun; n2 = 18800/mun; n3 = 188 06/MmuH.

[lepeuncnuTh BCE AIIEMEHTHI, U300paKeHHbIE Ha cxeme (pUCYHOK 14) u
ONMpeAeNuTh  OoOlIee  MEepeAaTOYHOE  YHUCIO  MEXaHU3Ma,  €CIIH:
w1 = 157 pan/c; 2 = 62,8 pan/c; w3 = 15,7 pan/c.
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Pucynok 14

Ne Bap.

3aganune

[TepeuncinuTh BCe AIEMEHTHI, U300paKEeHHbIE HA cxeMe (PUCYyHOK 15) u
OTIPENICTIUTh O0Iee IEPEIATOYHOE YHCIO MEXaHWU3Ma, €CJIM: YacToTa
BpaieHus Baja (A) paBHa 1000 06/mun; Basa (B) — 400 06/MuH;
Basia (C) — 127 06/mun; Basa (D) — 30 06/MuH.

10

Onpenenuts yactoty BpaieHnus Bana (D) (pucynok 15), ecnu: yactora
Bpaienusi nBurarens 1500 o0/MuH; nepeaaroyHOe YHUCIO PEMEHHOU
nepenayun u =2,5; nepeaaroyHoe YMCIO LENHOM mepefadn u = 3;
KOJIMYECTBO 3yObEB BEAYILETO U BEIOMOrO KOJE€Ca COOTBETCTBEHHO Z =
17 u 7. = 68.

11

OnpenenuTh MOIIHOCT, Ha BBIXOAHOM Bamy (pucyHok 15), ecnu:
MoutHocTh ABurarens pasHa 12 kBrt; KIIJ pemennoit nepegaun 0,94;
KII I 3y6uaroit nepenaqn 0,98; KIIJI nenHoit nepemxauu 0,96.

A

oY

l;

I

I
|
1

X

Pucynox 15
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Ne Bap. 3aganue
12 [lepeuncnuTh BCe 3JIEMEHTHI, M300pak€HHbIE Ha cxeMe (pucyHOK 16)
U OMpeAeIuTh 00IIee mepemnarodyHoe uucio, eciau: ngp = 1500 06/MuH;
n; =375 00/MuH; n3 =150 00/MuH; ng =38 00/MuH.
13 OnpenenuTs yIIOBYIO CKOPOCTh HAa BBIXOJHOM Bally PeAyKTOpa (PUCYHOK
16), ecau: n; = 1500 06/MuH; nepeaaTouHOE YUCIO PEMEHHOM Mepenadyu
u = 2,5; nepenaroyHoe YUCIo peayKropa u = 24,
1
— /
| S— 2
ni /—7
x 4
——
Pucynok 16
Ne Bap. 3aganune
14 JInst 3alaHHO MHOTOCTYHEeHYarou rnepenadu (pucyHokl7) onpenenuThb
ob1ee nmepemarodyHoe yncio, eciau: o1 = 100 paa/c; o2 = 25 paa/c; o3 =
5 pan/c.
15 Jlnst 3apanHoO# niepefaun (pucyHOK 17) ompenesuTbh 4acTOTy BpaIllEHHS

BenoMoro Baja, ecnu: @1 = 100 paa/c; ui= 3,15; ux =4,5.

A
) ——_ - —

ol -
oad L] T

Pucynok 17
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Ne Bap. 3aganue
16 Onpenenute TpeOyeMy0 MOIIHOCTb IEKTpOABUTareis (PUCYHOK 18),
eciiu KIIJI pemennon nepenaun pasen 0,97; KIIJ uennoit nepenaun -
0,95; KI1JI 3yOuaroit nepenauu - 0,97; Peux = 10 kBT.
Z=51 3 ) ) PE!bIX
i d
. = | x E]
.___;__1" — >3
= x
& 1 N2
360 @210
Pncynok 18
Ne Bap. 3aganue
17 [lepeuncauTh BCe DJIEMEHTHI, U300paKCHHBbIE Ha cxeMe (pUCYHOK 19).
OnpeaenuTs o01Iee MepeaTOYHOE YUCTIO0 MeXaHu3Ma, eciiu: Zi = 185 Z,
=72 Z3=17; Z4=60.
2 - 3
. 4
— X x| >
ik
Data -
1
Pucynok 19
Ne Bap. 3aganue
18 Jlnst 3aianHoi nepenaun (pucyHok 20) onpenenuTb MOMEHT Ha BEAyIleM
BaJly, €CJIM MOIIHOCTh Ha BBIXOJ€ U3 mepenauu 6,6 kBT; ckopocTh Ha
Bxoze 60 paa/c; KILI = 0,96.
19 Jlns 3amanHod mepepaud (pucyHok 20) omnpenenuTh MOIIHOCTh Ha

BBIXOJIE, €CJIM CKOPOCTh Ha BeayIeM Bairy 60paj/c; MOMEHT Ha BEeIyIleM
Bairy 180 H-m; KIIJI = 0,96.
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Pucynox 20
Ne Bap. 3ananue
20 Jlns 3apaHHOM nepenadn (pUCyHOK 21) onpeneanTs MOMEHT Ha BEOMOM

Baiy, eciu: P1 =5 kBt; w2 = 62,8 pan/c; n = 0,97.

21 Jlns 3apaHHOM niepefayn (pUCyHOK21) onpenennuTs MOMEHT Ha BEAYILIEM
Baiy, ecinu: P» =5 kBr; ®1 = 157 pan/c; 5 = 0,97.

Pucynok 21
Ne Bap. 3aganune
22 Jls1 3aiaHHOM nepenadn (pUCyHOK 22) ONpeAeIuTh MOMEHT Ha BEJIOMOM

Baity, eciiv: P1 =8 kBt; @1 =40 paa/c; n =0,97; u=4.

23 JUig 3apaHHOM nepeayu (PUCYHOK 22) ONpeneauTh MOIIHOCTh Ha BXO/E,
eciu: T2 =200 H - m; @2 = 40 paa/c; n = 0,97.

w1, 11, Pq

f

X —

x —

w2, ']12
Pucynok 22
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Ne Bap. 3aganue
24 Jlnis 3agaHHON cXeMbl (PUCYHOK 23) onpeneiauTb TpeOyeMyo MOIIHOCTb
anekTpoaBurareiis, eciu: Peux = S kBT 7= 0,975 5, = 0,95.
[
Pucynox 23
Ne Bap. 3ananue
25 JUts 3a1aHHON cXeMbl (PUCYHOK 24) OonpeaeinTh MOMEHT Ha BEIOMOM
Baiy, ecinu: Py =6 kBrt; @1 =20 paa/c; n=0,97; u=2,5.
26 Jlns 3amaHHOM cxeMbl (PUCYHOK 24) onpeneauTh MOMEHT Ha BEayIlIeM
BaILy, €CIH: Ppux = 5,6 kBT; 02 =20 pan/c; n=0,97; u =2,5.
P 1, W1
AN
I ’/ = —
—1 X =
11
Pucynok 24
Ne Bap. 3aganue
27 JIis 3a1aHHOM MHOTOCTYIIEHYATOM IMepenayu (pUCyHOK 25) onpenenuTh
oO1iiee nepeaarouHoe yucio, ecinu: Zi = 205 Zo = 80; Z3 = 30; Z4 = 75;
Z5=40; Zs = 200.
28 JIst 3a1aHHOM MHOTOCTYIIEHUATON nepenadu (PUCYHOK 25) OnpeaeianTh

ob1iee nmepenaroynoe yuciio, eciu: ni = 8§00 06/Mun; nz = 400 06/MuH;
73 = 28 74= 70 ds = 40MM, ds = 200MmMm.
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PucyHnok 25
Ne Bap. 3aganue
29 Onpenenuts TpeOyeMyr0 MOIIHOCTb 3JIEKTpOoABUTaress ( pUCyHOK 26),
ecii Peux = 8 kBT 97 = 0,975 5. = 0,82.
30 OnpenenuTh 4YacTOTy BpalleHus dYepBsika (pucyHok 26), eciu:
ny = 1200 06/mun; Z1 = 13; 7, = 83.

PBbIX

Pucynok 26

IHopsigoxk penieHus:

1. B 3amagax, tae TpeOyeTcss OIpeaenuTh oOIIee MepeaaTouHoe YUCIo
MeXaHU3Ma HEOOXOAMMO MPUMEHUTH DOPMYIY: Uogw = Ul *U2 "U3 oo "Un ,

20e Ui, Uz, U3, Un — NEPEOAMOYHbBIE YUCA KAHCOOU KUHEMAMUUECKOU Napbi.
2. Tlepenarounbple 4ucjiaa, B 3aBUCUMOCTH OT BHJA TEpeIaud ¥ HMCXOIHBIX
@, n, Z, D,
TAHHBIX, MOYKHO OTIPEACIUTH 10 hopMmytie: u = — =L =—"2=—2
@, n, Z D,
3. B 3apauax, rae TpeOyercs OompeneNuTbh 4YacTOTy BpalleHUus HEoOXOAUMO
UCIIOJIb30BaTh 3aBHCHUMOCTh MEXKIY IEPEIaTOYHBIM YHUCIOM M YacTOTOM
nl

BpaIlICHUS 3JIEMCHTOB Nepeaauu: U = — .
n
2
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4. B 3amayax, rme TpeOyeTcs OMpeneluTh YIIOBYI0 CKOPOCTh JJIEMEHTa

nepenadun HeoOXOAMMO HCIIONIb30BaTh (POPMYITY CBS3U YIIIOBOM CKOPOCTH U
TN
30

5. B 3amauax, rae TpeOyeTcsi onpeaenuTh MOIMHOCTh HEOOXOMUMO TPUMEHHUTH

YaCTOThI BpalllCHUA: @ =

opMyIIy: 1] = ——
Gopmyiy P
6. B 3amauax, rae tpeOyeTcs onpeaeiuTh MOMEHT Ha BEIYIIEM WU BEIOMOM

P
BaJIy HEOOXOAMMO MPUMEHUTH popmyay: I’ =—.
1)
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[Ipunoxenne A
Crainb ropsiuexaranas. banku neytaBpossie. [OCT 8239 — 89.
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Homep 0aqaxku | Macca Pa3mepsnl ILiiomans CnpaBouHble BeJUYHHBI 1JIS OCeil
1 M,kr h |b ‘d ‘t ‘R ‘r A, em? X —X y -y
MM Jx Wi | ix Sx Jy Wy |y
em* e |em |em® |em? [em? | em
10 9,46 | 100 |55 (45 |72 |7,0 |25 12,0 | 198 39,7 14,06 23,0 (17,9 |6,49 | 1,22
12 1,5 {120 |64 (48 |73 |7,5 |3,0 14,7 | 350 58,4 | 4,88 33,7 (27,9 |8,72| 1,38
14 13,7 {140 |73 (49 |7,5 |8,0 |30 17,4 | 572 81,7 |5,73 46,8 41,9 | 11,5]1,55
16 15,9 {160 |81 |50 7,8 |85 |35 20,2 | 873 109 |6,57|62,3 |58,6 |14,5|1,70
18 184 | 180 |90 |5,1 |81 |90 |35 234 1290 | 143 |7.42 81,4 |82,6 |18,4]|1,88
18a 19,9 | 180 100 |5,1 |83 |90 |35 25,4 | 1430 | 159 |7,51(89,8 |114 |22,8 2,12
20 21,0 | 200 100 |5,2 |84 |95 |40 26,8 | 1840 | 184 |8,28|104,0 | 115 |23,1]|2,07
20a 22,77 1200 110 15,2 8,6 |95 |40 28,9 2030 |203 837|114 | 155 |28,2]2,32
22 24,0 |220 110 | 5,4 |8,7 |10,0{4,0 30,6 | 2550 |232 |9,13 131 |157 |28,6|2,27
22a 25,8 | 220 120 5,4 18,9 |10,0(4,0 32,8 2790 |254 (9,22 143 | 143 |34,3]2,50
24 27,3 | 240 11515,6 19,5 |10,5]4,0 34,8 3460 | 289 |9,97 163 |198 |34,5|237
24a 29,4 | 240 1255,6 19,8 |10,5(4,0 37,5 3800 |317 |10,1|178 |260 |41,6]2,63
27 31,5 | 270 12516,0 19,8 |11,0|4,5 40,2 | 5010 |371 |[11,2 210 |260 |41,5]|2,54
27a 33,9 | 270 13516,0 |10,2|11,0|4,5 43,2 | 5500 |407 |11,3 1229 |337 |50,0]|2,80
30 36,5 | 300 13516,5 |10,2|12,0{5,0 46,5 | 7080 | 472 12,3268 |337 |49,9]|2,69
30a 39,2 | 300 14516,5 |10,7|12,0(5,0 49,9 | 7780 |518 [12,5]292 436 |60,1]2,95
33 42,2 | 330 140 7,0 | 11,2|13,0(5,0 53,8 {9840 |[597 |13,5/339 |419 [59,9]2,79
36 48,6 | 360 14517,5 |12,3|14,0|6,0 61,9 | 13380743 | 14,7423 |516 |71,1]|2,89
40 57,0 1400 1558,3 | 13,0]15,0{6,0 72,6 | 19062 | 953 | 16,2 |545 |667 |86,1]3,03
45 66,5 | 450 160 19,0 |14,2|16,0|7,0 84,7 127696 | 1231 | 18,1708 |808 |101 |3,09
50 78,5 |500 170 | 10,0 | 15,2 17,0 | 7,0 100,0 | 39727 | 1589 (19,9919 |1043|123 |3,23
55 92,6 | 550 180 | 11,0 | 16,5|18,0| 7,0 118,0 | 55962 |2035|21,8 | 1181 | 1356|151 | 3,39
60 108 | 600 1901 12,0]17,8120,0 8,0 138,0 | 76806 | 2560 | 23,6 | 1491 | 1725|182 | 3,54




[Ipunoxenue B

[[Inonku npuzmatunyeckue (mo I'OCT 23360 -78, ¢ cokpallieHUsIMHU )

Jnamerp Pasmepsp! mmoHkwy, ['myOuna nasza
Baja MM MM
d, Mmm b h /¢ (Bam) (BTyJIKA)
t1 2
C. 121017 |5 5 10-56 3 2,3
17...22 6 6 14-70 3,5 2,8
22...30 8 7 18-90 4 3,3
30...38 10 8 22-110 5 3,3
38...44 12 8 28-140 5 3,3
44...50 14 9 36-160 5,5 3,8
50...58 16 10 45-180 6 4,3
58...65 18 11 50-200 7 4,4
65...75 20 12 56-220 7,5 4,9
75...85 22 14 63-250 9 5.4
85...95 25 14 70-280 9 5,4
95...105 28 16 70-280 10,3 5,9
105...120 32 18 80-315 11,5 6,7
120...140 36 20 90-355 12,8 7,4
140...170 40 22 100-400 13,5 8,7
170...200 45 25 110-450 15,3 9,9

[Ipumeuanue: NIMHY IMIMOHKH BRIOUpaArOT U3 psaaa: 6; 8; 10; 14; 16; 18; 20; 25; 28; 32; 36;
40; 45; 50; 56; 63; 70; 80; 90; 100; 110; 125; 140; 160; 180; 200 ... (mo 500).
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