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IosicHUTEIHLHAA 3aIUCKA

MeTtonuueckre yKka3aHUS IO  BBINOJIHEHUIO MPAKTUYECKUX pabor
npeaHa3Ha4YeHbl ISl CTYJAEHTOB, OOydarommxcs 1o crenuaibHoctu — 22.02.02
Meramnyprus uBeTHbIX MeTaioB. [locoOue coAepKUT ONHUCaHHE BCEX,
IpeIyCMOTPEHHBIX paboyeil mporpamMmMoil ydueOHON aucUUILIMHBL « TexHuueckas
MEXaHUKa» MPAKTUYECKUX padoT.

VYyeOnas JTUCIUTUIMHA «Texunueckas MEXaHUKa SBJISIETCSI
oOmenpodeccronansHoil. Bece 3HaHMS M HABBIKH, MOJTYYEHHBIE CTYJEHTaAMH IPH
M3YYCHUU TEXHUYECKON MEXaHWKH, HAWIYyT MPUMEHEHHE B TPOIECCEe H3YyUCHHS
poeCCHOHATIBHBIX MOAYJICH, BBITOJHEHWN KYPCOBBIX M AUTUIOMHBIX TTPOCKTOB, a
TaK)Ke B IPAKTHUECKOH eATEeIbHOCTH Ha MMPOU3BOJICTBE.

Lenp pa3paboTaHHBIX 3aAaHUil — C(OPMUPOBATH MPOYHBIE MPENCTABICHHUS,
YMEHUS U HAaBbIKH, HEOOXOIUMbIE OYIYILIUM CIIELUATMCTAM.

B coorserctBun ¢ @I'OC CIIO B pe3ynbrare OCBOECHHUS AUCLUILIMHBI
oOyyJaromuecs 10JIKHbl yMETb:

- POU3BOUTH PACUEThl MEXaHUYECKHX TIepeiad U MPOCTEHIITNX COOPOUHBIX
CAVHUIL;

- YUTATh KHHEMATHYECKUE CXEMBI;

- OIIPENICTISATh HAMPSKEHUSI B KOHCTPYKITMOHHBIX DJIEMEHTAX.

B cooTBeTcTBUU ¢ paboueil mporpaMMoi yueOHOM AUCHUIUIUHBI « TexHuueckas
MexaHukay s crneruaibHoctu 22.02.02 Metamnyprusi IIBETHBIX METaUIOB Ha
MPaKTUYCCKHUE 3aHATUS OTBOAUTCS 16 gacos.

JlaHHBIE METOIUYECKHE YKa3aHWsA COAepXar 3aJaHus pa3HbIX YPOBHEU
CIIOKHOCTH, YTO TTO3BOJIMT YYUTHIBATh MHIUBUTYAIbHBIE CTIOCOOHOCTH CTY/ICHTOB.

Kaxmass mpaktudyeckas paboTa COOEPKUT TeMy, Iellb, METOAMYECKHE
pPEKOMEH/IAINY, 3a/JaHue, WCXOIHBIC JaHHbIC, HEOOXOAMMBIA PHUCYHOK (CXeMmy
Harpy)KeHHs, TPACKTOPHIO JBW)KCHHS, KHHEMATHYCCKYI0 CXEMy WIH OCKH3
COOpOYHOIN €MUHUIBI) W TOPSJAOK pelieHus 3agadd (aJIropuT™M) € yKa3zaHUEM
HEO0OXOMUMBIX (OPMYJ HIIM YPaBHEHUHN U IPYTUX PEKOMEHIAIIHI.

B nmpunoxenusix A, b, B u I' conepxarcsi cipaBodHble TaHHbIE HEOOXOIMMBbIE
JUIsE Io00pa CTaHJAAPTHBIX MpOoduIiel, MPU3MATUYECKUX IIMOHOK, MOIITUITHUKOB
KaueHUsI.

[Ipu pemenuun 3amgad 0cob0€ BHUMAaHHE CIEAyeT OOparuTh Ha COONIOEHUE
CIMHMI] W3MEPEHUs, TMOACTABISIEMbIX B (OPMYITy BEJIMYMH ¢  OIICHUBATH
MPaBA0NOI00HOCTh MOTYYEHHOTO OTBETA.

I'papuueckyto yactb pabOTBl HEOOXOJUMO  BBINOJHATH C  MOMOIIBIO
YEepTEKHOTO MHCTpyMEeHTa ¢ cobmoaeHuem Tpedosanuii ECK/I.

Breraucnenus ciaemayeT BBITONHATH MPU TTOMOIH HHKEHEPHOTO KaJbKYJIsATOpA.
JIJIsl BBIYUCIICHHSI TPUTOHOMETPUUSCKUX (DYHKIIMH HEOOXOIUMO YCTAaHOBHUTH PEKHM
«DEG».

Bce mpaktuueckue paboThl JOKHBI OBITh CHAaHBI B CPOKH, OIPEACIICHHBIE
KaJICHJAPHO-TEMAaTUYECKUM TUIAaHOM TI0 y4eOHou aucturmHe. CTyaeHThl, He
BBITIOJIHUBIIIME TIPAKTUYECKHUE Pa0bOThI, K K3aMEHy IO Y4eOHOW NUCIUIUIMHE HE
JOITYCKAOTCA.



IIpakTuuyeckast padora Nel

Tema: Onpezenenne peakivii B CTEPKHAX
Hean: HayunThest onpeaensTh peakiiuu CBA3€il B CTEP>KHEBBIX CHCTEMaxX

3aganue
JIns 3alaHHON CTEPXKHEBOM CHUCTEMBI (pUCYHOK la,0), Harpy>KeHHOW CHJION

F=20xH, onpeaenuts peakiuu B cTepKHAX. Cxemy BbIOpATh COTIACHO BapUaHTY.
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Pucynok 16
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3aaHue NOBBILICHHON TPYIHOCTH
JIns 3alaHHOM CTEPXKHEBOM CHUCTEMBI (PUCYHOK 2a,0), Harpy»XKE€HHOW CHJION
F=10xH, onpeaenuts peakiuu B cTepkHAX. Cxemy BbIOpATh COTIACHO BapUaHTY.
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Iopsiaok BeINOJIHEHUS] padOTHI:

VYka3aTb B CTEp)KHAX HEU3BeCcTHbIE peakuu R1 u Ro.

[TomMecTUTh NOJIy4EHHYIO CHCTEMY CUJI B CUCTEMY KOOPAMHAT.

VYKka3aTb BCe yIilbl MEXY OCSAMH X U Y U CHIIAMU.

CoctaBuTth ypaBHeHUs paBHOBecus 2X = 0; 2Y = 0.

Pemuth nonydeHHble ypaBHEHHS U HAWTH Heu3BecTHbBIE peakinu R1 u R2.
3anucarb OTBET.



IpakTnueckasi padora Ne2

Tema: Onpenenenue onOPHBIX peakiuii 6anok
Hean: HayuuThest onpeaensTh peakiiuy B Oopax JByXOMOPHBIX OAJIOK

3ananue

JIist 3amiaHHOM JByXOTMOpPHOW Oanku (pUCYHOK 3a,0) OmpeneianTh PEaKiny B
onopax, eciau F =15xkH, m = 25xkH'm, q = 10 kH/m. CxeMy BbIOpaTh COIIACHO
BapHUaHTY.
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3anaHne NOBBINIEHHO TPYIHOCTH
J11s 3a1aHHOM ABYXOMOpHOH Oanku (pucyHOK 4 a, 0, B), HArpY)KCHHON CHUJIaMH
Fi1 =10xH, F2 = 20xkH, m =5 kH'm, q = 10xH/m onpenenuTs peakiuu B onopax.
Cxemy BBIOpaTh COITIACHO BApUAHTY.
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IHopsinok BhINOJIHEHHE PAOOTHI:

1. 3ameHuTH pacnpeaesieHHYI0 Harpy3Ky cOCpeoTOUYeHHOM criloi. Q =q-1 .
2. Yka3zaTb HEM3BECTHBIC peakiluy B onopax Ya u YD.
3. CocraBuTh U peminTh ypaBHeHus paBHoBecus ZMa =0, 2Mg = 0.
4. BBINOIHUTH TPOBEPKY, AJI 3TOTO COCTABUTH YPAaBHEHHE PAaBHOBECHSI
2Y =0.
5. 3amucartb OTBET.

16



Tema:
Hean:

3aganue

IIpakTnueckas padbora Ne3

OnpeneneHue U3MEHEHUS JIMHBI CTEPKHSI MPU PACTSDKEHUU U CKATHH
Hayuuthcsi CcTpoUTH 3IIOpPHI

IMPOAJOJBbHBIX CHJI W HOPMAJIbHBIX
HaHpH)KeHI/II\/'I, OoIpCaACIATb UBMCHCHUC NJIMHBI CTCPIKHA IIPHU PACTAXKCHHUN U CKATHU

Jl7ig 3a1aHHOTO CTaIBbHOTO CTEP>KHS, HAIPYKEHHOTO MO cxeMme (PUCYHOKSa, O,
B), IMOCTPOMTH BIIOPHI MPOJIOJIBHBIX CHJI, HOPMAJIbHBIX HAMPSKEHUI U ONPEIECIUTh
CYMMapHO€ U3MEHEHHUE JUIMHBI cTepKHsI. CXeMy BbIOpaTh CONIACHO BapUAaHTY.
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Iopsinok BeINoTHEHUsI PA0OTHI:

1.

PEBI[CJ'II/ITB CTCPKCHb HA Y4YaCTKH. FpaHI/IHaMI/I Y4aCTKOB SBJIAIOTCA

TOYKH IMPUITOKCHUA CUJI U TOYKHU, I'/TC MCHACTCA CCUCHUC.

Ha KaXXKI0OM YYAaCTKE OIIPCACIHUTL IIPOJOJIbHYIO CHUITY N, A 9TOTO

COCTaBUTb ypaBHEHUs paBHOBecHs ) X = 0.
1o moy4eHHBIM 3HA4E€HHUSAM CTPOUM A10py N.

N
I[J'IH KaXXJI0T0 ydaCTKa OIPCACIIUTL HOPMAJIbHOC HAIIPSAKCHUC O = X .

ITo IMOJIYYCHHBIM 3HAYCHUAM ITOCTPOUTH SITHOPY C.

I-N
JIns Ka)K10ro ydacTKa ONpenesinTh U3MEHEHUE JUIMHBL Al = EA

OnpenenuTs CyMMapHOE U3MEHEHUE JITUHBI CTEPKHSI AL = AC1+ AL2+... .

3anuncarb OTBET.
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IpakTnueckas padora Ned

Tema: PacueT Ha IPOYHOCTH MPU KPYUECHHUH
Hean: HayuuTbcs BBIMOMHATH pacdyeThl Ha KPY4YEHUE, UCXOMAS U3 YCIOBUS
IPOYHOCTH

3agaHue

Jy1st 3a1aHHOTO CTATBHOTO Opyca (pucyHoK 6) Tpebyercs: 1) moCTpouTh MIOPY
KPYTAIIMX MOMEHTOB; 2) ONPEACTUTh U3 pacyeTa Ha MPOYHOCTh AHUAMETP Ka)JI0TO
U3 y4acTKoB Opyca, mpuruMas [t] = 60 H/mm?, G = 0,8 -10° MIla. IlonydeHHsle mo
pacueTy 3HaueHHUs AUAMETPOB OKPYIJIUTH O OMMKAMIINX OOJBIINX IENBIX YeTHBIX
YrCell WJIM OKaHYMBAIOMIMXCS HA 5 (B MUJUIMMETpax); 3) MpH MPHUHATHIX 3HAYCHUSX
JIMaMETPOB TIOCTPOUTH AMIOPY ¢. JlaHHBIE CBOETO BapraHTa B3sTh U3 Tabmuib! 1.

Tabmuma 1
M | M, | Ms
Bapuanr 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

21



Pucynox 6
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Iopsiaok BeINOJIHEHUS] padOTHI:

1. PaznenuTh Baj HAa y4acTKU;

2. OnpenenuTh KPyTAIIMA MOMEHT Ha KaXJIOM Y4acTKe Baja;

3. Ilo moiy4yeHHBIM 3HAYEHUSIM MOCTPOUTH MIOPY KPYTAIIUX MOMEHTOB

4. JInst KaXKJ0ro ydacTKa ONpeAesiuTh JuaMeTp Bajia U3 YCIOBUS MTPOYHOCTH

d = 3'M
o gopmyie 0.2[z,]

5. OmnpenenauTh yroj 3aKpy4dBaHUS JUIS KaXJIOTO ydacTKa 1o (opmyle
M, -|
TG,
6.  IlocTpouTs 3MIOPY @, YYUTHIBAs, 4TO B 3ajeike @ = 0, Ha 3 yyacTke ¢ =

(p3,Ha 2 y4acTKe ¢ = (3 + @2, Ha 1 ydacTke @ = @1 + @2 + @3 .
7. 3anucarb OTBET.
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IpakTnueckasi padora Neb

Tema: PacueT Ha IpOYHOCTH TIPHU U3THOE
Hean: HayuuTbcst BBIMONHATH pacueThl Ha W3rHO, HUCXOAsS W3 YCJIOBUS
IPOYHOCTH

3ananue

JUiss  3ajlaHHOM  JBYXONOpPHOW Oaiku (PUCYHOK /) TIOCTPOUTBH 3IIOPbI
MOTIEPEYHBIX CUJI M M3THOAOIMMX MOMEHTOB. ONpenenuTh pa3Mephl MOMEPEIHOTO
ceueHus OaaKu, €CIIN:

a) Oanmka nmeeT (HopMy ABYTaBpa;

0) 6anka UMeeT KPYyIIoe MOMEePEYHOe CCUCHHE.

[Tomy4deHHBIC MO pacyeTy 3HAYCHUSI TUAMETPOB OKPYIIUTH JO IIEIBIX YETHBIX
YKUCea WIM OKaHYMBAIOIIUXCS Ha ITh, [6] =100 MIla. /lanHble CBOErO BapHaHTa
B3SITh U3 TAOIUIIEI 2.

TaOnuma 2
Bapuant | 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 5 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 8 13 14 15
31 12 13 14
32 13 14 15
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3aganue noBbIlIeHHON TpyIHOCTH Nel

JUist 3amaHHOM JIByXOMOpHOM Oanku (puUCyHOK 8a,0) HOCTPOUTH DSMIOPHI
MOMEPEYHbIX CHJI M M3ru0aroImx MoMeHToB, eciu F = 15kH; m = 25kH-m; Q=
10kH/m; [6] =100 MIIa. OmnpenenuTh pa3Mepbl MOTIEPEYHOTO CCUCHUS OATTKU, SCITH:

a) 6asika umeet popMy JABYTaBpa;

0) Oasika UMeeT KPyIJioe MOoMnepeyHoe CeYCHUE.

[TomyueHHbIe O pacyeTy 3HAYCHHs TUAMETPOB OKPYIIUTH JO LETBIX YETHBIX
YHCell WM OKaHYUBAIOIINXCS HA TISITh.
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3ajaHne NOBBIIEHHOW TPYAHOCTH Ne2

Jlns 3amaHHOM JByXomopHoW Oanku (pucyHOK 9a,0,B) MOCTPOUTH SIIOPHI
MOMEPEUHBIX CHJI U HU3rubaromux MomeHToB, ecnu Fi1 = 10kH, F2 = 20xkH, m =
5 kH-m, = 10xH/m, [6] =100 MIla. OnpeaenuTs pa3Mepbl MONEPEUHOTO CCUCHHSI
OaJIKH, €CIIU:

a) 6ayka umeet GpopMy ABYTaBpa;

0) Oanka UMeeT KPyIIoe MOMepEeYHOe CEUCHHE.

[Tomy4deHHBIC MO pacyeTy 3HAYCHUSI TUAMETPOB OKPYIIUTH JO IIEIBIX YETHBIX
YHUCeN WM OKAaHYMBAIOIUXCS HA MATh. CXeMy BBIOpATh COTTIACHO BapHAHTY.
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Iopsinok BeINoTHEHUsI PA0OTHI:

1. OmnpenenuTs ONMOPHBIE PEAKIIUU OAJIKH, ISl ITOTO COCTABUTH JIBA
ypaBHeHUs paBHOBecHs ) M = 0 u Y Mp = 0. [losnyueHHbIe 3HaU€HUS IPOBEPUTH C
oMoIIbIo ypaBHeHHs Y Y = 0.

2. banky paznenuts Ha yyacTku. [ paHHIIaMU YYaCTKOB SBJISIFOTCS TOUKH
MPUIOKEHHUS CUJI, MOMEHTOB U TOUKH, TJI¢ HAUNHACTCS U 3aKaHUYMBAETCA
pacnpenesieHHas Harpy3Ka.

3. I'panuiisl yqacTKOB 0003HAYUTH OyKBaMH.

4. B Kaxmo# TOYKe OMpeaenuTh monepeunyto cuny Q, eciii B ToUke
JEHUCTBYET COCPEAOTOUCHHAs CUIIa, TO MornepedHast cuiia Q onpenensiercs: ABaX bl
(cieBa u cripaBa OT TOYKH), TOCTPOUTH 3mopy Q.

5. B kax10i#l TOUKE ONpPENEeaUTh U3rM0aOIMil MOMEHT M, ecii B TOUKE
JACHCTBYET MOMEHT, TO M3rHOAIOIINIl MOMEHT OIpeAeseTCs IBaXKAbI (ClieBa U
CIpaBa OT TOYKH), TOCTPOUTH AMIOPY M.

6. OmnpenenuTh 0CEBOM MOMEHT COTIPOTUBIICHUS TI0 popMyae: WX = o]
O
rae /Mmax /— makcuManbHOE, 0 MOYIII0, 3HAUCHHE H3THOAI0IIer0 MOMEHTA.

7. Jlist 6ajioK UMEIOIIKUX KPYTJIOe MOMEePEYHOE CEYEHUE ONPEICIIUTh

Wx

auametp no ¢popmyie: d = 3\/% :

8. s Ganok umeromux Gpopmy AByTaBpa HEOOXOAMMO MOTYyYECHHOE
snauenue Wy epesectr B cM®, a 3aTeM Bocnonb3osathest TOCT 8239 — 89
(mpunoxenue b) u nmopoOpatk 3HaueHrue WX, COOTBETCTBYIOIIEE PACUETHOMY
3HAYEHHUIO.

9. B ortBete yka3aTh HOMEp 0aJIKU, COOTBETCTBYIOIINIA BHIOPAHHOMY
3HaueHuto WX.

| M max
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IpakTnueckasi padora Ne6

Tema: I[log6op 1 MpoOBEPOUYHBIN pacyeT MIMOHOK

Hean: HayuuThcs ocymecTBISITh TOJ00P MIMOHOK MO CTaHAAPTY U BBHITIOIHATH
IIPOBEPOUHBII pacyeT Ha MPOYHOCTh

3aganue

[TogoOpaTh MMNOHKY Ha BBIXOAHOW KOHEL Bajla JJIA COCIWHEHHS C YyT'YHHOMR
noymypToi, [cen] = 80 MIIa.

2. [Tomo6pate MIMOHKY JJIsl COSAMHEHUS Bajla CO CTYIHUIIEH 3y0uaToro Kojeca u
MIPOBEPUTH MPOYHOCTD IITIOHOYHOTO COSAUHCHHUS, [Gen] = 100 MIla.

JlaHHbBIE CBOETO BapuaHTa B35Th B Ta0IMIIE 3.

| dBeix

Pucynok 10

IIITOHKAa

Bal

CTynuIa 7%

A_J Pucynoxk 11
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Tadomuma 3

Ne BapuanTa Oseix, MM M,HM |fer, MM | dion, 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

ITopsiaoK BBINOJIHEHUS

1. B 3aBucuMoctH OT jguamerpa Bada  Ouux BBIOpATh

npusMarudeckoit mmonku o 'OCT 23360 -78 (npunoxenue B).

2. OrnpeaenuTs pacueTHYIO JJIUHY IITIOHKH 10 popMyIie:

pasmep
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- 2M

d(h-t,)-[o.,]

3. Yrounute auuHy mmoHkd mo ['OCT 23360 -78 (mpwiokenune B).

Heobxooumo evliopamv oxonuamenvHyio ONUHY WNOHKU U3 CMAHOAPMHO20 psaod
(cm. npumenanue k TOCTy 23360-78).

4, Jis Baa muameTpoM Oyon  MMOAOOpATh pasMep NPU3MATHYECKOM
mmonku 1o 'OCT 23360 -78 (npuoxxenue B).

S. OnpenenuTes pacuyeTHYIO [UIMHY INIIOHKU. Pekomenayercs pasmep
LIITOHKY NPUHUMATH Ha 2 - 10 MM KOpOY€e CTyIHUIBI.

I =1.,—(2...10)
6. Yrounuth muny mmnonku no FOCT 23360 -78(nmpunoxenue B).

Heobxooumo ewvibpame oxonuamenvHylo  OAUHY WINOHKU U3 CMAHOAPMHO20
paoa (cm. npumeyanue k I'OCTy 23360-78).

7. OnpenenuTts BENMYUHY (DAKTUUECKUX HANPSLKEHHM Mo (hopmyde:
2-M
O-CJri =
d(h—-t,)(, -b)
8. [IpoBepUTH BBITIOIHEHHUE YCIOBUS IPOYHOCTU

GCM S [GCM]

9. C)ICJ'IEITB BBIBO/J] O IIPUT'OAHOCTH IIIMOHKH:

Hpouuocmb WINOHOYHO020 COCOUHEHUA 6a/ld CO cmynuueﬁ KoJjieca
06ecneuena, eciiu yciosue npouHocmu 6oblnoJiHaAemcs.
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IMpakTnueckasi padora Ne/

Tema: Pacuet npsimo3y0oii IUIMHIPUYECKON TIepeaadn
Hean: Hayuutbcst ompenensTh MmapaMeTpbl MpsSMO3yOOl HUIUHIAPUYECKON

nepenadu
3ananue
Paccuntath OCHOBHBIE MapamMeTpbl HUIMHAPUYECKONW MPsIMO3yOoil mepenayw,
eciu n=2096; [Su]=11;, k.=495; v, =0,25; k,, =1,25.
JlaHHbBIE CBOETO BapuaHTa B35ATh B TaOMIIE 4.

Tabmnura 4

. Ps, ni, u HB Ne P, ni, u HB

- kBT | 00/MuH Bap. | KBt | 06/mun
Bap.

1 5,5 750 1,25 | 300 16 7.5 1500 1,25 | 350

2 55 | 750 20 |250 17 75 1500 |20 |[300

3 5,5 750 2,5 300 18 7.5 1500 2,5 250

4 5,9 750 3,15 | 300 19 7.5 1500 3,15 | 270

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 55 1000 |2 280 22 22 | 750 3,15 | 250

8 5,5 1000 2,5 350 23 2,2 750 4 280

9 55 1000 |3,15 |300 24 30 |750 25 [270

10 5,5 1000 4 320 25 2,2 750 2,5 300

11 7.5 [1000 1,25 | 350 26 30 |750 3,15 | 300

12 75 1000 |2 250 27 30 |750 4 250

13 7.5 1000 2,5 270 28 4,0 750 2,5 250

14 75 1000 |3,15 |300 29 40 |750 3,15 |280

15 7.5 1000 4 280 30 4,0 750 4 300

Ilopsaooxk evinonnenus:
1. Onpenenuth 4acTOTY BpalleHUs] TAXOXOIHOTO Bajia o Gopmyiie:

n

n, =L
2

2.0npenenuTh yIrJIOBbIE CKOPOCTHM W BpallalOIIME€ MOMEHTHI Ha Bajax o

dhopmynam:
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T,=T,-u-np
3. Onpenenurs A0MyckaeMoe KOHTAKTHOE HalpshkeHue 1o GpopMmyle:

OHo
lon =155

e0e oy, =2-HB+70 - npeden KOHMAKmHOU 6bIHOCIUBOCU NPU
0azo060m uucie Yukios,

4. OnpenenuTh MEKOCEBOE PACCTOSTHHE 110 PopMyJIe:

a, —k (u+1)\/T 1000 Kis
- °Wba

HOﬂyquHOQ SHAY€HUE OKpY2iumo 00 Onudcatiue2o O0nbUe20 3HAYEHUST U3

cmanoapmuozo psoa: 40, 50, 63, 80, 100, 125, 160, 200, 250, 315.

5. OnpenenuTts MOAYJIb 3yObEB
m=(0,01...0,02)-a,=0,01-4,..0,02-a,

N3 mony4eHHOro MHTEpBasia MPUHITH MAaKCUMaJIbHOE 3HAUYCHHE CTAaHIAPTHOTO
MOTYJISI.

3nauenus cmanoapmmuovix mooyneii:1; 1,25; 1,5; 2; 2,5; 3;4; 6; 8; 10.

6. OmnpenenuTh CyMMapHOE YUCIIO 3yObeB 1Mo hopMmyiie:

(I1onyuennoe 3nauenue oKpyiums 00 Yen02o Yucia,).
7. OnpenenuTh YUCII0 3yObEeB MIECTEPHU U KOJieca
ZZ

u+1
(Hozzyuennoe 3Ha4eHue OKpy2iumo 00 Yyenoeo uuCJza).

Z =

Zz =Zz_zl

8. TTo OKpYI/IeHHBIM 3Ha4YeHHsAM L1 1 £ yTOUHHUTH MEpesaTOUHOE YHCIIO
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ZZ
z,

9. Onpenenutb ACIUTENbHBIE TUAMETPBI, TUAMETPhl BEPIIVH U BIAJMH,
KOJIeCa U LIECTEPHU.

u=

ﬂeﬂumeﬂbele duaMempbz.

d,
d,=m-z,

m-z,

Juamempuol epuiun 3y6ve8.

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

Jluamemput 6naoun 3y6ves.

d;, =d, —2,5m
d,, =d, —2,5m

10.Ompeaenuts MUPUHY 3y04aTOro BEHIla KOJIeC.
b2 =Wha  Qy

b,=b,+(2..4)=b,+2..b, +4

s NOJIY4Y€HHO2O0 UHmepeaja npuHAaAms OKOHYAaAnlejlbHoe 3Hayerue b]_.



IMpakTnueckasi padora Ne8

Tema: BrimomHeHMEe KWHEMATHYECKOTO U CUJIOBOTO pacucTa rncpcaad.
He.]'ll): Hay‘-II/ITBCH YuTaTrb KHMHCMAaTH4YCCKHUC CXCMBI u BBIIIOJIHATD
KHHEMAaTUYE€CKUN U CUIIOBOM pacucT MHOI'OCTYIICHYATBIX IICpCaAay.

Ne Bap. 3aganue
1 [lepeuncnuth BCe 3IEMEHTHI, M300paXCHHBIE Ha cxeMe (pUCyHOK]2).
Omnpenenuth 00IIee MEPEeAaTOYHOE YUCIO MexaHusMma, eciau: N1 = 970
00/MuH; N2 =23200/Mun; Z1=1; Z> =60; Z3 =25; Z4 = 88.
2 OmnpenenuTh 4YacTOTy BpallICHUS OdJeMeHTa 103. 8 (pUcyHOK 12),
ecnu: N1 = 1500 00/MuH; mneEepenaToyHOE YKCIO PEMEHHOW NEpenayu
u=2; Z1=2; Z,=>50; nepenatouyHoe 4rcIIO IEMHON mnmepeaaqyn U = 2,5.
3 OnpenenuTh YacTOTy BpalICHUS YepBIYHOro Koyeca (puUcCyHOK 12),
ecqn: yactoTa BpamieHus asurarens 1200 00/MuH; MepearouHoe YUCIIOo
peMenHo# nepenaun U = 3; Z> = 50; Z1 = 1.
A
] A
Iy,
N1
Pucynok 12
Ne Bap. 3aganue
4 Omnpenenuth 00Iee MEPEIATOYHOE YHUCIO0 MexaHu3Ma (pUCyHOK 13),

€CIIU: B pEMEHHOM mepenaue Ur = 2,5; B 3yOuaThix mepegadax Uz = 3,15;
us = 3,15; xonmdecTBO 3yOheB Bemyled 3Be3fouku Zi = 32, BeIOMOU
3Be30ukn Zo = 64,
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OnpenenuTh 4YacTOTy BpallleHHs Baia 1o3. 8 (pucyHok 13), ecnu:
yactoTa BpaiieHusi asurarens N = 150000/MuH; mepeaTroyHOe YKCIIO
peMeHHOM Tmepemaun U = 2,5; mepemaTodyHble uuciia 3yO4yaThIX Iap
u = 3,15; xonmdecTBO 3yObeB Beaylleil 3Be3moukw Zi = 25, BegoMmou
3Be3/104YKu Z2 = 64.

Omnpenenuts yraoByIO CKOPOCTH 3eMeHTa 1103.7 (pucyHok 13), ecnu:
yacTtoTa BpauleHus apurarens N = 120000/MuH; nepe1aTtoyHoe YnuciIo
peMeHHOH nepefaun U = 3,5; mepenaTovHble Yucia 3y0uarbix nap

U = 2,5; mepenaTouyHoe YMCII0 HEMHOM nepenauu U = 4.

xH e

[y
'
W
|||
I
X
X
.l.
I

x/
Il
LI L
X
L
1

Pucynox 13

Ne Bap.

3axanue

[TepeuncnuTh Bce dIEMEHTHI, H300paxkeHHbIe Ha cxeme (pUCYHOK 14) u

OTIpENICNIUTh O0O0Iee MepelaToyHoe YHCIO MEXaHW3Ma, ecii: Ni =
75000/Mun; N2 = 18800/MuH; N3 = 188 00/MuH.

[lepeuncnuTh BCe AIIEMEHTHI, M300pakeHHbIE Ha cxeme (pucyHok 14) u
OmpeNenuTh  OoOIee  MepeAaTouyHOe  YHUCIO  MEXaHW3Ma,  €CIIH:
o1 =157 pan/c; o2 = 62,8 paa/c; o3 = 15,7 pan/c.
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Pucynok 14

Ne Bap.

3aganue

[lepeuncnuTh Bce 3IE€MEHThI, H300paKeHHbIE Ha cxeMme (PUCYHOK 15) u
ONpENENUTh O00Illee MEepPEeIaTOYHOE YUCIO MEXaHWU3Ma, €CJIU: 4YacToTa
BpaiieHus Bana (A) paBHa 1000 06/mun; Bana (B) — 400 06/MuH;
Basia (C) — 127 06/muH; Bana (D) — 30 06/MuH.

10

Omnpenenuth yacToTy BpaieHnus Bana (D) (pucynok 15), ecnu: yactora
BpameHus asurarenss 1500 00/MuH; meperaroyHoe 4YHUCIO PEMEHHOU
nepenayn U =2,5; mepenaroyHoe YMCIIO MENMHOM mepenadn U = 3;
KOJTUYECTBO 3yObEB BEAYIIErO M BEOMOTO KOJieca COOTBETCTBEHHO Z =
17u Z =68.

11

OnpenenuTs MOIIHOCTh Ha BBIXOAHOM Baily (pucyHOK 15), ecnu:
MormHOCTh aBuratens paBHa 12 kBt; KIIJI pemennoit mepemaun 0,94;
KII L 3y6uaroii mepenauu 0,98; KII nenHoit mepeauu 0,96.

A

ofF —

PucyHnok 15
40




Ne Bap.

3aganue

12

[lepeunciuTh BCE 3JEMEHTHI, M300pa)KCHHbIC HAa cxeMme (PUCYHOK 16)
U OMpeNeNuTh 00Iee mepenaroyHoe yuciao, ecau: N1 = 1500 o6/MuH;
N2 =375 06/muu; N3 =150 06/MmuH; Ns =38 06/MuH.

13

Omnpenenuts yIIIOBYIO CKOPOCTh Ha BBIXOJJHOM Bally peayKTopa (pUCyHOK
16), ecu: N1 = 1500 06/MuH; IepeaaTOYHOE YMCIO PEMEHHOMN Mepeaadn
U = 2,5; mepeaaTodHoe YuciIo peaykropa U = 24,

\T

Pucynok 16

Ne Bap.

3axanue

14

JUist 3aaHHOM MHOTOCTYNEHYaTol nepeaayu (pucyHokl /) ompenenurtsb
ob1ee nmepenaroyHoe uncio, eciau: o1 = 100 paa/c; w2 = 25 paa/c; w3 =
5 pan/c.

15

Jlns 3agaHHOM Tiepenaun (pUCyHOK 17) ompeneiuTh 4acTOTy BpAICHHS
BesoMoro Bajia, eciau: @1 = 100 paa/c; ui= 3,15; u, = 4,5.

aul
’] —._

YA

N[
w3/

Pucynok 17
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Ne Bap. 3aganue
16 Onpenenuth TpeOyeMyr MOIIHOCTH 3JCKTpojBUTaTeins (pucyHok 18),
eciim KIIJ pemennoit nepenaun pased 0,97; KIIJl uennoit nepenauu -
0,95; KIIJL 3y6uatoii nepenauu - 0,97; Peux = 10 kBT.
z=51 3 PBbIX
i
L. ; I Q
/ = x X =]
4 1 N2
60 3210
Pncynok 18
Ne Bap. 3ananue
17 [Tepeuncnuth Bce 3JIEMEHTHI, M300paKeHHbIC HAa cxeMe (pucyHok 19).
OnpenenuTs o0IIIee MepeaTOYHOE YUCI0 MeXaHu3Ma, eciu: Zi = 18; Z»
=72; Z3=17; Z4=60.
2 - 3
X X| > /4
=10
Datni= s
1
Pucynox 19
Ne Bap. 3ananue
18 Jlns 3agannoi nepeaadn (pucyHok 20) onpeaeuTh MOMEHT Ha BEAyIIeM
BaJly, €CJII MOIIHOCTh Ha BbIXOJ€ W3 mepegaun 6,6 kBT; ckopocTh Ha
Bxoje 60 paa/c; KIII = 0,96.
19 Jns 3amanHou mepenaud (pucyHok 20) omnpenenauTs MOIIHOCTh Ha

BBIXOJI€, €CJIM CKOPOCTh Ha BenylieM Baily 60paa/c; MOMEHT Ha BeIylIEM
Baiy 180 H - m; KIIJL = 0,96.
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Pucynoxk 20
Ne Bap. 3aganue
20 Jlns 3aganHOM nepenaun (pucyHok 21) onpenenuTs MOMEHT Ha BEOMOM

Bany, ecnu: P1 =5 kBT; 02 = 62,8 pan/c; y = 0,97.

21 JIns 3amaHHoOM nepenayu (pucyHok21) onpeaennTs MOMEHT Ha BeIylIeM
Baiy, ecinu: P2 =5 kBt @1 =157 pan/c; n = 0,97.

Pucynok 21
Ne Bap. 3ananue
22 Jnis 3amanHoM niepenadu (pUcyHOK 22) OnpeneInTh MOMEHT Ha BEIOMOM

Baiy, eciu: P1 =8 kBt; 01 =40 paa/c; n = 0,97; u =4.

23 Jist 3agaHHOM nepeaayu (pUCyHOK 22) ONpeaeauTh MOIIIHOCTh Ha BXOJIE,
eciu: T2 =200 H-m; @2 =40 pan/c; y =0,97.

w1, Y‘1s P1
J: X —
— x —
Wz, ’1‘2
PucyHok 22
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Ne Bap. 3aganue
24 Jliist 3amaHHON cXeMbl (PUCYHOK 23) ONpeAesuTh TpeOyeMyto MOIIHOCTh
anekTpoaBuraress, eciu: Peux =5 kB1; ;= 0,97; n, = 0,95.
[
Pucynox 23
Ne Bap. 3ananue
25 Jlist 3agaHHOM cxembl (pUCYHOK 24) ompeAenuTb MOMEHT Ha BEIOMOM
Baiy, ecnu: P1 =6 kBT1; @1 =20 pan/c; n=0,97; u=2,5.
26 Jlist 3a1aHHON cXeMbl (PUCYHOK 24) ompenenuTh MOMEHT Ha BEIyIIeM
Bany, eciii: Peux = 5,6 kBT; 02 =20 pan/c; =0,97; u = 2,5.
P1 R VE
AN
I / — —
— X [
11
Pucynok 24
Ne Bap. 3ananue
27 JIns 3a1aHHOM MHOTOCTYNIEHYATOW mepenayu (PUCYHOK 25) ONpeAeanTh
obmee nepenaroudoe yucio, ecinu: Zi1 = 20; Z> = 80; Zz = 30; Z4 = 75;
Zs = 40; Zs = 200.
28 JIist 3a1TaHHOM MHOTOCTYNEHYaTol nepenayn (PUCYHOK 25) OomnpeneuTh

oO1iee nepenarounoe uuciio, eciu: Ny = 800 06/mMmun; N2 = 400 06/MuH;
Z3=28; Z4=70; ds = 40mm; ds = 200MM.
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Pucynok 25
Ne Bap. 3ananue
29 Omnpenenuts TpeOyeMyr MOIIHOCTh dJeKTpoaBurares ( pucyHok 26),

eciu Peuix = 8 kBT; 9, = 0,97; 5, = 0,82.

30 OnpenenuTs YacTOTy BpamieHWs dYepBsika (puUcyHOK 26), eciu:
Nos = 1200 00/mun; Z1 = 13; Z» = 83.

PBbIX

Pucynok 26

Hopsinok pemeHus:

1. B 3apmavax, rme TpeOyercss ompenenuTh oOuiee MepeaaToyHoe YHUCIIo

MeXaHu3Ma He0OXOMUMO TPUMEHUTH GOpMYyIy: Uesy = U1 ~U2 ~U3 ... =Un ,
20e U1, Uz, U3, Un — nepe()amowble YUCTIA KAHCOOU KUHEMAMU4eCcKoU napuot.
2. [lepenarounbie yuciia, B 3aBUCUMOCTH OT BHJA NEPENAYd U MCXOAHBIX
w, n, 24, D,
JTAHHBIX, MOJKHO OIIPEICINUTD 110 q)opMyne: U=s—=—=—F=—=,
w, N, Z, D,
3. B 3amauax, rme Tpe6yeTC$I ONpeACINTh YacCTOTYy BpalllCHUS HEOOXOIUMO
VCIIOJIb30BaTh 3aBUCUMOCTh MEXIY IEPENATOYHBbIM YHUCIOM MU YaCTOTOM
nl
BpAILICHUS JIEMEHTOB Tiepenaun: U = n— .
2
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4. B 3amavax, rme TpeOyeTcss ONpeNeiuTh YIIOBYI0 CKOPOCTb 3JI€MEHTa
nepenayd HeoOXOAMMO KCIIONIb30BaTh (POPMYITY CBS3M YITIOBOM CKOPOCTH U
T-n
30 °
5. B 3agauax, rae TpeOyeTcs OonpeaeuTh MOIMHOCTh HEOOXOMUMO TIPUMECHHUTH

YaCTOThI BpallICHUA: @ =

bopmyny: 77 = P

06
6. B 3agadyax, Iriac Tpe6yeTCSI OHpeHeHI/ITB MOMCHT Ha Beﬂyu[eM HJIn BEAOMOM

P
BaJTy HEOOXOMMO MTPUMEHUTE popmyny: 1 = .
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[Tpunoxenue A
Cranb ropsiuekaranas. banku nyrasposbsie. [OCT 8239 — 89.

\ 4

Y
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Homep 0anaxu | Macca Pa3mepsbi Inomann CnpaBo4Hble BeJUYUHBI JJIs1 OCeil
1 M,Kr h b |d |t |R |r |A,em? X =X y-y
MM Jx Wx ix Sx Jy Wy iy

em?* |em® |em [em® | em® [em® | em
10 9,46 | 100 5, |45 |7,2 |70 |25 12,0 | 198 39,7 {4,06230 (17,9 [6,49 1,22
12 11,5 | 120 64 (48 (7,3 |75 |30 14,7 | 350 58,4 |4,88|33,7 [27,9 [8,72(1,38
14 13,7 | 140 73 149 (75 |80 |30 17,4 |572 81,7 |5,73|46,8 419 |115/|1,55
16 15,9 | 160 81 |50 |78 |85 |35 20,2 | 873 109 |6,57/62,3 |58,6 |145|1,70
18 18,4 | 180 90 |51 (81 |90 [35 234 | 1290 (143 |7,42 814 82,6 |18,4|1,88
18a 19,9 | 180 100|5,1 83 [9,0 |35 254 | 1430 159 |7,51,898 |114 |228 2,12
20 21,0 | 200 100|5,2 (84 |95 |4,0 26,8 | 1840 |184 |8,28|104,0|115 |23,1]|2,07
20a 22,7 | 200 110|5,2 |86 |95 |4,0 28,9 |2030 203 8,37 114 |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 12054 (89 [10,0(4,0 32,8 2790 | 254 |9,22|143 |143 [34,3|2,50
24 27,3 | 240 11556 (95 [10,54,0 34,8 3460 |[289 [9,97|163 [198 [345 2,37
24a 29,4 | 240 12556 (9,8 [10,5(4,0 375 3800 |[317 |10,1|178 |260 (416 2,63
27 31,5 | 270 125/6,0 |98 [11,0 45 40,2 |5010 (371 |[11,2(210 |260 |415|2,54
27a 33,9 | 270 135/6,0 [10,2(11,0 (45 43,2 |5500 |407 |11,3|229 |337 |50,0|2,80
30 36,5 | 300 135/6,5 [10,2(12,0(5,0 46,5 |7080 (472 |12,3|268 |337 |49,9]2,69
30a 39,2 | 300 14516,5 |10,7|12,0|5,0 49,9 | 7780 |518 |125|292 |436 |60,1]|2,95
33 42,2 1330 140|7,0 |11,2|13,0(5,0 53,8 9840 |597 |13,5/339 [419 |599 2,79
36 48,6 | 360 145175 (12,3/14,0/6,0 61,9 | 13380743 |14,7 423 |516 |71,1|2,89
40 57,0 | 400 15518,3 [13,0(15,0/6,0 72,6 |19062|953 |16,2|545 |667 |86,1|3,03
45 66,5 | 450 16090 (14,2(16,0|7,0 84,7 |27696|1231|18,1|708 |808 |101 |3,09
50 78,5 |500 170(10,0(15,2(1707,0 100,0 | 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 | 600 190|12,0(17,8|20,08,0 138,0 | 76806 | 2560 | 23,6 | 1491 | 1725|182 | 3,54




[Ipunoxenue B

[nonku npuzmatuyeckue (mo I'OCT 23360 -78, ¢ cokpalieHUsIMHA )

Hunamerp Pa3zmepsbl mmoHkwu, ['myOGuHa maza
Baja MM MM
d, mm b h / gaan) gaTYJIKa)
CB. 12 1017 |5 3) 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 59
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

[Tpumeuanue: qIMHY IMOHKKA BeIOMparoT 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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