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1 BBEAEHUE

BaxxHy!o yacTh TeopeTHyecKoi ¥ MpodheCcCHOHATBHON MPAKTHUECKOH OrOTOBKH 00yYaroImuxcs
COCTABIISIIOT MPAKTUYECKUE U Ta0OpaTOPHBIEC 3aHATHSI.

CoctaB U cozaepkaHUE NPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATUI HalpaBlIEHbl HAa pealu3aluio
denepanbHOTO TOCYAAPCTBEHHOTO O0pPa30BaTEIBHOIO CTaHAApTa CPEeJHEro NpoQecCHOHATBHOTO
oOpa3oBaHus.

Benymieid AMOaKkTHUECKOW IENBI0  MPAKTHYECKUX  3aHATHH  sABIseTcs  (OpMHpPOBAHUE
po¢eCCUOHATILHBIX TPAKTUYECKUX YMEHUH (YMEHUH BBIIOIHATh ONPEEe/ICHHbIE JeHCTBUS, ONlepaluH,
HE00XO/IMMBIE B MOCJICAYIOUIEM B IPO(PECCUOHATBHOM IS TETBHOCTH).

Benymeld aupakTHueckod 1enbl0  J1TaOOpAaTOPHBIX 3aHATHM SBJISIETCS SKCIIEPUMEHTAIbHOE
MIOATBEP>K/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

B coorBerctBUM ¢ paboueil mnporpamMmoi y4yeOHOW AMCUMIUIMHBI «JleTann MammH»
IIPEyCMOTPEHO IPOBEACHHUE MPAKTUUECKUX U JIa0OPATOPHBIX 3aHATHI.

B pe3ynbTare ux BBIOJHEHUS, 00YUAIOIUIICS JOIDKEH yMemp:

VY1 1 onpenensate HaNpsHKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAX;

VY1 2 npou3BOANUTE pacueThl MEXaHUUECKUX Nepeaay U MPOCTEHIINX COOPOUYHBIX €AMHUIIL;

VY1 3 ynrare paboure/peMOHTHBIC YEPTEIKH JICTAIICH;

VY1 4 yuTath ¥ COCTABIATh KUHEMATUYECKHE CXEMbl MEXaHU3MOB;

ConepxaHue MPAaKTUYECKHX M JAOOPATOPHBIX 3aHATHH OpPUEHTHPOBAHO HA TIOATOTOBKY
o0yyaroIuxcs K OCBOEHHIO NMPO(EeCCHOHAIBHOTO MOJIYJS HPOTrpaMMBbl MOJATOTOBKH CHEIHAIHCTOB
CPEHETO0 3BE€HA 110 CIEUAIBHOCTH U OBJIAJICHUIO HPOPeCCUOHATbHBIMU KOMREMEHUUAMU

I1K 2.1. BpInonHATh pacyeTsl MapaMeTpoB TEXHOJOTHUECKUX MPOLECCOB 00pabOTKH METaJlJIOB
JaBJIEHUEM, pabOThl 000pY10BaHUS, XapAKTEPUCTUK UCXOJHBIX 3aTOTOBOK U METAJIJIONIPOTYKIIUH;

IIK 2.5. OcyuecTBiasTh SKCIUTyaTallMl0 U OOCIYyKHBaHHE OCHOBHOTO M BCIIOMOTaTeIbHOIO
TEXHOJIOTHYECKOTO 000PYI0BAHUS MTPOIIECCOB 0OPAOOTKH METAIJIOB IaBJIICHUEM;

A Takke pOPMUPOBAHMIO 00UUX KOMNEMEHYUIL:

OK 01. Boi6upats criocoOsl pernieHus 3ajad npopeccuoHaNbHON JesTeIbHOCTH IPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTAM;

Brinonnenne o0yuaromuxcs MPaKTUYECKUX M Ja0OpaTOPHBIX pabOT Mo y4yeOHON MUCHIMILIAHE
«/leTann mammH» HanpaBIeHO Ha:

- hopMUpOBaHNE YMEHUI MPUMEHSTH MOJyUYEHHbIE 3HAHUS Ha IPAKTHUKE, peaTn3aliio eIUHCTBA
UHTEJUIEKTYaJIbHOM U MTPAKTUYECKON AESITEIbHOCTH.

[IpakTueckue u nabopaTOpHbIE 3aHATUS MPOBOAATCA B paMKaX COOTBETCTBYIOIIEH TEMBI, MOCTE
OCBOEHHUSl JMJAKTUYECKUX EJIMHUI], KOTOphle OOECHEeUMBAIOT HaJM4KMe 3HAHWM, HEOOXOJUMBIX IJIsl ee
BBIIIOJTHEHHUSI.



2METOANYECKHUE YKA3ZAHUA

IMPAKTUYECKHUE 3AHATHUSA
Tema 1.2 Ilnockasi cucreMa CXOAAIIMXCH CHJI

IpakTnyeckoe 3ansiTue Nel
OmnpenesieHne peaknuii CBSI3U CUCTEMbI CXOASIIUXCSH CUJI

Llesb: U3y4nTh CLIOCOOBI CIIOKEHUS CUIL, IMHUM JEHCTBUS KOTOPBIX CXOJATCS B OJJHON TOUKE.

BbinosiHuB padory, Bbl Oyere yMeTh:

VY1 4 uutaTh ¥ COCTaBISITh KHHEMATUYECKUE CXEMbl MEXaHU3MOB.

BrinosiHeHHe npakTH4YecKOi padoThl cnocod0cTBYeT GOPMUPOBAHNIO:

IIK 2.5. OcymiecTBisATh IKCIUTyaTallMi0 U OOCITYXKMBAaHWE OCHOBHOTO M BCIIOMOTAaTEIHHOTO
TEXHOJIOTHYECKOT0 000PYA0BaHMs TPOLIECCOB 00PaOOTKN METAIJIOB JaBIICHUEM;

OK 01. Bri6upaTs crioco0b! pemieHus 3agad npopecCuOHaIbHON AEITEeIbHOCTH TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTAM;

MarepunanbHoe obecniedenue: He TpeOyeTcs.

3aganme:

BrInoaHuTh pacuer paBHOAECUCTBYIOLIEH CUCTEMBI CHII

Ilopsinok BeINOJIHEHHS PadOTHI:

1. U3yunTh METOAMKY pacueTa paBHOAEHUCTBYIOLIEH CUCTEMBI CUII.

2. BBINIOJIHUTE pacyeT paBHOAEHCTBYIOIIEH CUCTEMBI CHUIL.

3. Cnenatb BBIBOJ.

4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Xoa paGoTsI:

IIpumep 1. I'py3 (pucyHok 1) mojaBelIeH Ha CTEP)KHAX M KaHAaTaX U HAXOJIUTCS B PABHOBECHH.
N300pa3ute cuctemy cuil, JMCTBYIOIIUX Ha HIAPHUD

Pemenue

1. Peakuuu crtepkHeill HampaBieHbl BIOJb CTEpXHEH, peakiuu TMOKHX CBS3€H HaIlpaBIIEHbI
BJI0JIb HUTEH B CTOPOHY HATsKEHHs! (PUCYHOK 1, a).

2. Jlns ompeneneHHUss TOYHOTO HAmpaBiICHUS YCWIMH B CTEPKHSIX MBICICHHO YOHpaeMm
IIOCJIEZ0BATENBHO CTEPKHU | U 2. AHAIN3UPYEM BO3MOXKHBIE TIEPEMEIICHHS TOUKH A.

HemnoasmxHbIil 670K ¢ AEUCTBYIONTUMHI Ha HETO CHJIaMHU HE pacCMaTpPHUBAEM.

3. VYoOwupaem crepkeHb 1, Touka 4 MOJIHUMAETCS U OTXOAMT OT CTEHBI, CIeI0BAaTENIbHO, peaKus
CTepXkHs | HampaBiieHa K CTEHE.

4. YOupaem CTepKeHb 2, TOUka A TOJHUMAETCS M MPUOTUKACTCS K CTEHE, CIIeI0OBATEIBHO,
peaxius CTEpXKHS 2 HaIpaBJIeHA OT CTEHbI BHU3.

5. Kanar TaHeT Bnpaso.

6. OcBoOoxaaemcs OT cBsizei (pucyHoOK 1, 0).

HenogexxHuil
Bok

Pucynok 1 —I'py3, moABEICHHBI Ha CTEPKHAX M KaHATaX
a) Cubl, neiictBytomue Ha mapHup A. 6) Cuctema CXOISIIMXCS CUIL.
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Ipumep 2. [llap noaBenIeH Ha HUTH U OMTMPAETCS HA CTEHY (PUCYHOK 2, a). OnpeAeuTe peakiuu
HUTH U TJIAJIKOW ONOPHI (CTEHKH ).

Pewenue

1. Peakuus HUTH — BJIOJIb HUTH K TOUKE B BBEpX (pUCYHOK 2, 0).

2. Peakuus riaakoil onopsl (CTEHKH) — 10 HOPMAJIU OT MMOBEPXHOCTH OMOPBHI.

A
¥
a)

Pucynok 2 - OnpeneneHue peakiiuu HUTH U TTIAKOW OMOPBI
a) map Ha HUTH, 0) peakuu

®opma npeacTaBiaeHus pe3yJbTaTa:

Paboma oonoicna b6vims npedcmasnena 6 uoe cxemwl

Kputepuu onenkmu:

Oyenxa «omau4Hoy 8blcmasisiemcs, €Clii BHITIOTHEHA 3alliuTa padOThl M COCTABICHO YpaBHEHUE
MOMEHTOB OTHOCHTEIILHO TOUKH C.

Oyenka «xopouio» @vblcmaeisemcs, €Clii Bce PeaKIuH MOCYUTaHbI BEPHO

Oyenka «y0081emeopumenbHo» 8blICMABIAemcs, eCIM O/IHa PEaKIUs paCCUUTaHa BEPHO.

Oyenka «Hey0081emeopumenbHo» GblCMABIemcs, eClA PEaKIuu pacCUUTaHbl He BEPHO.

Tema 1.3 Ilapa cuj1 1 MOMEHT CHJIbI OTHOCHTEJIBHO TOUKHU

IIpakTyeckoe 3ansaTue Ne2
OnpeneneHne MOMEHTAa CHJIbI OTHOCUTEIbHO TOYKH

Hean: ¢dopMupoBaHre yMEHMH TNPUMEHATh YpaBHEHHH paBHOBECUS IIJIOCKOM CHCTEMBI
MIPOU3BOJIBHO PACTIOIOKEHHBIX CUJI JIJISl ONIPE/IETICHHS] HEU3BECTHBIX PEaKluii B OMOpax.

BeinosiHuB padory, Bl Oyere yMeThb:

VY1 4 uutaTh ¥ COCTaBIATh KHHEMATUYECKUE CXEMbl MEXaHU3MOB.

BrinosiHeHne npakTH4eckoi padoTsl cnocodcTBYeT GOPMUPOBAHNIO:

IIK 2.5. OcymuiecTBasTh 3KCIUIyaTalMi0 M OOCITY’KMBaHHWE OCHOBHOI'O M BCIIOMOTATEIIbHOTO
TEXHOJIOTHYECKOTO 000PYA0BaHUS ITPOLIECCOB 00OPaOOTKN METAIJIOB JaBICHUEM;

OK 01. Boi6upats criocoOsl penieHus 3ajad npopecCuoHaNbHON JesTeIbHOCTH IPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTAM;

MartepuanbHoe o0ecriedeHne: He TpeOyeTcs.

3amanmue:

1. Kaxkue cumbl u3 cuctemsl cui (pucyHoK 1) 00pa3yroT mapbi?

F1=F; =Fa4; F3=F¢; F5 = 0,9F¢.



Pucynok 1 — K Bomnpocy 1

2. Omnpenenure MOMEHT N300paxeHHON Ha pucyHke 2 napsl cuil. |Fl = F'l = SxH.

Pucynok 2 — K Bompocy 2

3. Kakue u3 n300pakeHHbIX Nap (PUCYHOK 3) SKBUBAJIEHTHBI, €CIIH

Fi=F2=8xH;F3=64kH;ai=2wm;a=2,5m?

Pucynok 3 — K Bonpocy 3

Iopsiaok BbINOIHEHUs PA0OTHI:

1 3aKOHCIIEKTUPOBATH TEOPETUUECKUE MOTOKEHUS
2 BEINOIHUTE MUCHMEHHO 3aIaHHS.

3 Chenatb BBIBOJI

Xoxa padoTbI:
IIpumep 1. I'py3 (pucyHOK 1) moaBelieH Ha CTEPXKHAX U KaHATaX U HaXOIUTCS B PAaBHOBECHHU.
N3o0pa3uth cucremy cui, NEWCTBYIOIIMX Ha ITAPHUP
Pemenue
Cuna, He IpoxoadlIas yepe3 TOUKY KPEIJICHHs TeNa, BbI3bIBAET BPAIlCHUE TeJla OTHOCUTEIBHO
TOYKH, 103TOMY JEHCTBUE TaKON CHIIBI HA TEJIO OLIEHUBAETCS MOMEHTOM.
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MOMEHT CHJIBI OTHOCHUTEJIBHO TOYKM YHCJICHHO PaBEH IPOM3BEIACHUIO MOJIYJS CHJIbI Ha
pacCcTOssHUE OT TOYKH 10 JIMHUM ACHCTBUS CUJIBI.

[TepnenauKyIsp, ONMyIMICHHBIM U3 TOYKH HA JIMHHUIO JEHCTBUS CHIIBI (PUCYHOK 4), Ha3bIBACTCS
IUICYOM CHJIBL.

PI/ICYHOK 4 — MOMEHT CUJIBI OTHOCHTEJIFHO TOYYKH

O603nauenue momenta Mo(F) mnu mo(F);

Mo(F) = Fa.

Enunnna uzmepenus [mo(F)] = Hxm.

MoMeHT cuuTaeTcs MoJ0KUTEIbHBIM, €CIIM CHJIA Pa3BOPAYMBAET TEJIO [0 YACOBOW CTpEJIKE.

[Tpumedanue. B pa3HbIX yueOHBIX TOCOOUSIX 3HAK MOMEHTA HA3HAYAETCS ITO-PAa3HOMY.

MOMEHT CuIIbl OTHOCUTEIBHO TOUYKH PaBEH HYJIIO, €CJIN JIMHUSA AEHCTBUS CUJIbI IIPOXOJUT Yepe3
TOUKY, T. K. B 3TOM CIIy4ae pacCTOSTHUE OT TOYKH JI0 CHIIBI PABHO HYIIIO.

Hpumep 1. Jlana mapa cun [Fi| = |[F'i| = 42 xH; mnedo 2 M. 3aMeHHUTh 3aJaHHYIO Tapy CHJI
SKBUBAJICHTHOU mapoii ¢ mieuom 0,7 M (pUCYHOK 35).

PI/ICYHOK 5 — DKBHBAJICHTHEIC apbl CUJI

my = Fla;; my =422 = 84xkH-M; mg = Foar; my = ma.
Orkyna Fp = 68% = 120xH.

Perenue ’

[Taps! cuim SKBUBAJICHTHBI, €CJTH MOMEHTBI ATHX T1ap YHCICHHO PaBHBI:
IIpumep 2. Jlana cuctema nap cui (pucyHok 2). OnpenenuTb MOMEHT Pe3yIbTUPYIOIEH Taphl.
[Taps! cusm SKBUBAJICHTHBI, €CJTM MOMEHTBI ATUX Map YUCICHHO PaBHBI:
[Tpumep 2. Jlana cuctema map cuil (pucyHok 6). OnpenenuTb MOMEHT Pe3yIbTUPYIOIIEH maphl.



Pucynok 6 — K npumepy 2

Pemenue
MoMeHT pe3yNnbTUPYIOLIEH Maphl paBeH anre0panuecKkoil CcyMMe MOMEHTOB Hap CUCTEMBI:

fi
ME = Emk.
0

[ToacTaBuB yncCICHHBIC 3HAYCHUS, TIOTYUHUM:
m; =10+0,2 = 2xHwm;
my=-12+0,3=-3,6 kHwm;
m3=6-°1,2=72 kHwm;
My=2+(-3,6)+7,2=5,6 kHwm.

3HaK CBUAETEILCTBYET O TOM, YTO MOMEHT BBI3bIBAET BpaLEHHE 10 YaCOBOU cTpeinike. Bennunny
CHWJIBI U IIJIEYa ONPEACINTD HE YAAeTCs.

[Ipumeuanue. UToOB!I ypaBHOBECUTDH JJAHHYIO CHCTEMY I1ap, HEOOXOIUMO NMPUIIOKHUTH Mapy CUl,
PaBHYIO IO MOJYJIIO M B 0OpaTHYIO CTOPOHY. Takyto nmapy cuj Ha3bIBalOT ypaBHOBEIINBAIOILEH.

®opma npeacTraBiaeHus pe3yJbTaTa:

Pabora nomkHa ObITh ITpECTaBIeHA B BUE PELICHHBIX 3aaHUI

Kpurtepuu onenkmn:

Oyenka «omauuHO» 8bICMABNAENCSl, €CIH BBIIOJIHEHA 3aIUTa paOOThl U COCTABJIEHO ypaBHEHUE
MOMEHTOB OTHOCHUTENbHO TOUkH C.

Oyenka «xopouioy 6bicmasisAencs, eClli PelIeHbl Ba 3a1aHus.

Oyenka «y0061emeopumenbHo» @blcmasisaemcs, €Cii pelieHo OJHO 3ajaHue.

Oyenka «Hey0061emeopuUmenbHoy» 6blCMABIAenCsl, €CIH 3aJJaHUs HE PEILCHBI.



Tema 1.4 Ilnockasi cucremMa NPOU3BOJIbLHO PACIOJI0KEHHBIX CHJI

IIpakTuyeckoe 3anaTue Ne3
OnpenesieHue peakumii onop B dajakax

Ieab: ymers HpUMEHSTh (OPMBI YpaBHEHHUH pPaBHOBECHs IUIOCKOM CHUCTEMBbI MPOU3BOJIBHO
PACIIONIOKEHHBIX CUJI IS ONIPEeSICHHUS PeaKLuii i OaJIKH C IMAaPHUPHBIMU OMTOPAMHU.

BbinosiHuB padory, Bbl Oyere yMeTh:

VY1 1 onpenensaTe HaNpPsHKEHUS] B KOHCTPYKIIMOHHBIX DJIEMEHTAaX.

BbinosiHeHHe NpPaKTHYECKO# padoThl clocoOcTBYeT GOPMUPOBAHMIO:

[1K 2.1. BpImonHATh pacdeTsl MapaMeTpOB TEXHOJOTHUECKUX MPOLECCOB 00pabOTKH METaJIJIOB
JaBJieHHEM, paboThl 000PYI0BAHUS, XapaKTEPUCTUK UCXOIHBIX 3arOTOBOK U METAJIONPOAYKIINH;

OK 01. Bri6upats criocoOs! pemnieHus 3aaad npoecCHOHATbHON AEITEIbHOCTH TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTAM;

MarepunanbHoe obecniedenue: He TpeOyeTcs.

3aganue:

Onpenenuth BEJIWYUHBl peakUui B IIapHUpax AByXomopHoW Oanku. IIpoBectu mnpoBepky
peleHus

Ilopsinok BbINOJHEHHs PpadOTHI:

1 PaccMoTpeTh TEOpETHYECKUE TIOJIOKEHUS

2 V3yuuTh METOAMKY pacueTa OMOPHBIX peakuil 0anok

3 BbInoJIHUTE pacyeT

4 Cnenatb BBIBOJ

5 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI

Xoa paGoTsI:

IIpumep. /IByxonopHas Ganka ¢ MIapHUPHBIMHU OOpaMu A U B HarpyeHa coCpeOTOYCHHOMH

cwiIoi F, pacnpe/ielIeHHON Harpy3Koil ¢ MHTEHCUBHOCTBIO ¢ U NApOM CHUJI ¢ MOMEHTOM m (PUCYHOK 1).
Onpenenuts peakuu Omop.

J"LRA), m = 100 kH-m
g = 2 kH/Mm Ry, 1 F=25kH
a) S
A G
TIPS 3
6 M 4m 2M
>A<R.-l)' m=100kH+m R,

6)

im 3Im

R O

AN G =12 xH
L%\
<

a) C pacrpeeICHHON Harpy3KoWu;
0) ¢ 3aMeHOI pacTpeIeIeHHON Harpy3KH Ha COCPEIOTOUCHHYIO
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Pucynoxk 1 - Peakiuu onop B ABYXOIMOpPHOH Oake

Pemenne

1. JleBas omopa (Touka A) — TOABWKHBIA IMApHHUP, 3/€Ch PEAKIMs HampaBlieHA
NEPIEHIUKYIISIPHO ONIOpHOM noBepxHocTU. [IpaBast onopa (Touka B) — HenoaBUKHBIN IapHUP, 3/1€CH
HAHOCHM JIB€ COCTABJIAIOIINE PEAKLIUU BIOJIb Ocel KoopAauHat. Ock Ox COBMELIAEM C ITPOJOJIBHOM OCHIO
OanKu.

2. IlockosbKy Ha cXeéMe BO3HUKHYT JIB€ HEU3BECTHBIC BEPTUKAJIbHBIC PEAKLUH, UCIIOJIB30BAThH
nepByto GopMy YpaBHEHUH paBHOBECHUS HELIEIECOOOPa3HO.

3. 3aMeHsAeM paclpeneIeHHYI0 Harpy3Ky cOCpeIOTOUYEHHOM:

G =gql; G=2x6=12xH.

CocpelOTOYEHHYI0 CHIIy IIOMELIAeM B CEpeluHE IpoJieTa, Jajee 3ajada pelaercs C
COCpPEIOTOYEHHBIMU cHiIaMHu (puc. 1, 0).

4. HanocuM BO3MOJKHBIE PEAaKLIMU B ONOpax (HaIlpaBiIeHHUE IPOU3BOJIBHOE).

5. Jlnst pemieHust BEIOMpaeM ypaBHEHHE paBHOBECHS B BUJIC

n

> Mia = 0;

2 IIposepka:
p— . 1

2 mip =0; > Fry = 0.

n 0

ZO: Fi, =0.

6. CocTtaBiisieM ypaBHEHHUSI MOMEHTOB OTHOCUTEJIBHO TOUYEK KPEIJICHUS:
n

> mga =G:-3+m—Rpy-10+ F-12-8in45° = 0.

0

Rpy-10=G -3+ m+ F - 12 -sin45°;

346
Rpy-10=12-3+4+100+25-12:0,7; Rpy = — = 34,6 xH.
10 Peakuus HanpapjieHa
BEPHO.

n

S mip = Ray-10—G-T+m+ F-2-sin45° =0.

0

Ray-10=G-7—m— F-2-sin45°,
1
Rpy-10=12-7-100-50-0,7;, Ray = —?—0 = —5,1 kH.

Peakuus otpuiiarenbHas, cieaoBaTelIbHO, Ray HY>KHO HallPaBUTh H MPOTUBOIOJIOKHYIO CTOPOHY.
7. cnonb3ys ypaBHEHUE MTPOEKIUH, TTOITYUHM:

i
> Fyy = Rpz + Fcos45° =0; Rp; = —Fcos45°; Rp, = —17,5kH;
0

Rpx — ropusoHTaNbHas peakius B onope B.

Peakuus oTpunaTenbHa, CIeIOBAaTENbHO, HA CXEME €€ HalpaBiIeHHe OyaeT MPOTHBOIOJIOKHO
BbIOpaHHOMY .

8. IIposepka npasunvHocmu peutenus. [ 3TOT0 HCHOIb3YEM YETBEPTOE YPaBHCHHE
paBHOBECHS

n"
3 F ky = O
0
"RAy - G‘l"RBy — Feosd45° =0,
HOIICTaBI/IM MOJIYYCHHBIC 3HAYCHU A peaKHHﬁ. Ecan YCJIIOBUC BBIITOJIHCHO, PCIICHUC BCPHO!

-5,1-12+34,6 -25-0,7=0.
®opma npeacTaBaeHus pe3yJbTaTa: 3alUTa MPAKTUYECKON pabOThI
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Kpurepumn oneHku:

OyeHnka «OMIUYHOY 8bICNABIAEMCs, eCIN BBIIIOTHEHA 3alUTa paboThl M COCTABICHO YpaBHEHUE
MOMEHTOB OTHOCHUTENbHO TOUkH C.

Oyenka «xopouio» 6blcmaeisaemcs, €Clli BCE PEaKIU1 IOCUUTAaHbl BEPHO

Oyenka «y00871emeopumenbHo» 8blCMAasisAemcs, eCliv IBe Peaklluu PacCYUTaHbI BEPHO.

Oyenka «Hey00s1emeopumenbHo» blCMasisencs, eClli peakliui pacCYUTaHbl HE BEPHO.

Tema 1.5 LlenTp TKECTH

IIpakTuyeckoe 3ansiTue Ned
OmnpenesieHne HEHTPA TAKECTH CTAHAAPTHBIX IPOKATHBIX Npoduiei

ean: GopMupoBaHre yMEHHH ONpeaesiaTh LEHTP TAKECTH CTaHIaPTHBIX IPOKATHBIX IPOQUIICH.

BoinosiHuB padory, Bbl Oyiere yMeTh:

VY1 1 onpenensaTh HaIPsHKEHNUS B KOHCTPYKLMOHHBIX 3JI€MEHTaX.

BobinosiHeHHe IpaKkTHYecKO0il padoThl ciocodcTBYeT (OPMUPOBAHNIO:

I1K 2.1. BpInonHATh pacyeTsl MapaMeTpoB TEXHOJOIMUECKUX MPOLECCOB 00pabOTKH METaJIJIOB
JaBlieHHEM, paOOTBHl 000PYI0BAaHUS, XapPAaKTEPUCTHUK UCXOTHBIX 3aTOTOBOK U METAJLIONPOIYKIINH;

OK 01. Bri6upats crioco6s! perieHus 3agad npopeccuoHaIbHON AeATeIbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTAM;

MatepuanbHoe odecniedeHue: He TpedyeTcs.

3ananne:

1 IIoBTOPUTE TEOPETUUECKUI MaTEpUAI

2 VI3yuuTh METOAMKY ONPEEICHUS LIEHTPA TAKECTU MPOKATHBIX Mpoduieit

3 BINOJIHUTE pacyeT

Ilopsinok BbINOJHEHHs padOTHI:

1 PaccMOTpeThs TEOpETHUECKHE MTOJIOKEHHUS

2 VI3yuuTh METOUKY ONPEIEIECHUS LIEHTPA TSKECTH NMPOKATHBIX Mpoduiei

3 BbINOJIHUTE pacyeT

4 CphemaTth BBIBOI

5 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI

Xox pa0doTbi:

IIpumep 1. OnpenennTs KOOPAUHATHI HEHTPA TSHKECTU COCTABHOIO cedeHMs. CeueHue COCTOUT
U3 JIUCTA U MPOKATHBIX MpouiIei.

o 2 vt B

Pucynok 1 — CoctaBHOE ceueHre 13 JIMCTa U MTPOKATHBIX TpoduIeit
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Ilpumeuanue. Yacto paMbl CBapHWBAIOT W3 Pa3HBIX MNpoQuiIeH, co3maBas HEOOXOAUMYIO
KOHCTpYKIIHIO. Takum 00pa3oM, YMEHBIIIACTCS pacXo] MeTauia U 00pa3yeTcsl KOHCTPYKIIUS BHICOKOH
MIPOYHOCTH.

Jlist cTaHmapTHBIX TMPOKATHBIX MPOdUIeH COOCTBEHHBIE T€OMETPHYECKHE XapaKTEPUCTHKHU
n3BecTHbl. OHU NPUBOJATCSA B COOTBETCTBYIOIIUX CTaHAAPTaX.

Pemenue

l. O603HauuM GUrypsl HOMEpaMH U BBITHUIIEM U3 TaOIUIl HEOOXOUMbIE JaHHBIE!

1) —mBemnep Ne 10 (TOCT 8240-89); BeicoTa £ = 100 MM; mupuHa MOJIKH b = 46 MM; IIOMAIb

ceuennst A; = 10,9 cm?;

2) —nBytaBp Ne 16 (I'OCT 8239-89); BeicoTa 160 Mmm; mupuHa moiku §1 MM; IJI011a1b CEUYCHUS

Ay — 20,2 cM?%;
3) — mucr 5x100; TommmHa 5 My; muprHa 100 MM; TTomane cedenus Az = 0,5 x 10 =5 cm?.
2. KoopauHats! IEHTPOB TSHKECTH KAk A0U (GUTYPBI MOKHO ONIPEICITUTD M0 YEPTEKY.

CocTaBHOE C€UEHHE CUMMETPUYHO, TOITOMY HEHTP TSKECTU HAXOJUTCS Ha OCH CUMMETPUHU U
koopauHara xc = 0.
Misesiep 1:  y1 =a+hy+ 20, y1 =0,5+ 16+ 1,44 = 17,54 cm.
JpyTaBp 2: ya=a+ %; ys = 0,5+ 16/2 = 8,5¢cm.
Juer 30 y3 =a/2=10,25¢cMm.
3. Ormpezenenne HEeHTpa TSKECTH COCTABHOTO CEUCHUS:
_ Ayr + Aaya + Asys
A1+ Ags+ Az ’

_10,9-17,54 +20,2-8,5+5-0,25

e 10,9 +20,2 + 5 = 10en.

dopma npeacrasieHus pe3yJbTara:

3aluTa NPaKTUYeCKol paboThl

Kpurepun onenkn:

Oyenka «OMIUYHOY» 6bICMAGASAEMCs, €CIM BBIIOJIHEHA 3allMTa pabdoThl U ONpPEJENICHBI
KOOpJAMHATHl YKa3aHHOW IIPENoaBaTesieM Ha CXEME TOUKH.

Oyenka «xopouioy 6vlcmaensemcs, €CIM BEPHO PACCUUTAHBbl KOOPAMHATHI OOIIEro LEHTpa
TSKECTH

Oyenka «y00671emeopumenbHo» 6bICMAGIAEnCs, €CIA BEPHO OIpPEJeNIeHbl KOOPIAUHATHI LIEHTPa
TSKECTH OTAETBHBIX MPOpHUIIEH.

Oyenka «Hey0061emeopumenbHoy GblCMAassAemcs, €ClI KOOPIUHATEI PACCYUTaHbl HE BEPHO.

Tema 1.9 Padota u MmomHoCTh. O01IHE TeOpeMbl JUHAMUKH

IIpakTHyeckoe 3ansiTue NeS
Pemenne 3aga4 Ha onpenesieHue padoTbl 1 MOLHOCTH

Hean: popMupoBaHUE YMEHUN pPACCUUTHIBATH MOIIHOCTH C YYETOM IOTEPh HAa TPEHHE U CHUII
MHEPLHH.

BbinosHuB padory, Bl Oyere yMeThb:

VY1 2 npou3BOAUTH pacueThl MEXaHUUECKUX Mepeaad U MPOCTeHIInX cOOPOUHBIX €AMHHII.

BrinoiHeHne npakTHYecKOi padoThl cnocoOcTBYeT GOPMUPOBAHNIO:

[IK 2.1. BeImoaHATE pacyeTsl MapaMeTpOB TEXHOJOTHYECKUX IPOIECCOB 00pabOTKH METAIOB
JaBlieHHEM, pabOThl 000PYI0BAHUS, XapaKTEPUCTUK UCXOTHBIX 3aTOTOBOK U METAJLIONPOIYKIINH;
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OK 01. Beibupars crioco0sI pemieHus 3a1a4 npohecCuoHaTbHON ASSITEIPHOCTA MPUMEHHUTEIEHO
K Pa3JIMYHBIM KOHTEKCTAM;
MarepuajibHoe o0ecriedeHne: He TpeOyeTcs.

3ananme:
Onpenenutbs TpeOyemMble MOITHOCTh M CKOPOCTh AJICKTPOJBHUIATENS IO CICIYIONIUM JaHHBIM:

TsroBasi cuna JieHTsl F (kH), ckopocth nentsr V (M/c), muameTp 6apabana D (Mm) (1o BapuaHTam).
Iopsinok BbINOJIHEHHUS PA0OTHI:
1 PaccMoTpeTh TEOpETHUUECKHE MTOJIOKEHUS
2 V3yuuTh METOAMKY pacuera paboThl U MOIIHOCTH
3 BbInosIHUTE pacyeT (110 BapuaHTaMm)
4 CnenaThb BEIBOJ

Xon padoThri:
MouiHocTh

J1s XapaKTepuCTUKHA PabOTOCIIOCOOHOCTH M OBICTPOTHI COBEPIICHHUS PA0OTHI BBEJCHO IMTOHATHE
MOIITHOCTH.

Mownocms — paboma, 6b1n0JIHEHHAA 8 COUHULY BPEMEHIL:

p w
=5
EILI/IHI/IIJ;I)I I/I3MepeHI/I$I MOIITHOCTH.: 'BIaTTI)II, KI/IJIOBE}TTI)I, )
1 Hu _ 1Brt; 108 Br = 1 kBr.

c
Mowgnocmb npu nocmynamenvnom oguxcenuu (puc. 1)

F

. v
>

SSLS S S S SS

Pucynok 1 — IloctynartensHoe 1BHKEHUE

_ FScosa

P
t

YuuteiBas, 9to S/t = Vep, TOTYUUM

P = Fuye, cos a,
rae [’ — MOJyJb CHJIbI, JEHCTBYIOIIEH HA TENO; Vep — CPEIHSAS. CKOPOCTh ABUKEHUS TeNa.
CpenHsiss MOIIHOCTh MPH MOCTYMATEIbHOM ABUKEHUU PaBHA MPOU3BEACHUIO MOIYJSL CHJIBI Ha

CPCAHIOIO CKOPOCTH IIEPEMCIHICHUSA U HA KOCUHYC yTJIa MCKAY HAIIPaBJICHUAMU CHJIBI U CKOPOCTH.

Mowgnocms npu epawenuu (puc. 2)

13



Pucynok 2 — BpamarenbHoe JBUKEHHE

Teno gBrkercs 1o ayre paguyca » u3 Touku M B Touky Mz

MM, = or.

PabGora cuisl:
W = Mppp, Map = Fir,

rae Mg, — Bpalaronmi MOMEHT.

P — MBP(P
—
YuureiBas, 4To
©®
— = Wep, =
t P Oy 9UM P = Mppuwep,

I/1€ W¢p — CPEIHSS YTIIOBasi CKOPOCTh.

Mownocms cunel npu 8pawjeHuy pagHa nPouU3e0eHUI0 8paanue20 MOMeHma Ha cpeoHIon
Y27108Y10 CKOpPOCHIb.

Ecan IIPU BBIITOJHCHHUHU pa6OTI>I YCUIIMEC MAIIMHBI U CKOPOCTh ABUKCHUA MCHAIOTCSA, MOYKHO
OTIPEAETUTH MOLTHOCTH B JIFOOOH MOMEHT BPEeMEHH, 3Has 3HAUEHUS YCUJIHMS U CKOPOCTHU B IaHHBIH
MOMCHT.

Ko>dppuumeHnT moJie3Horo aeiicreus

Kaxnas MammHa M MeXaHu3M, coBepluas paboTy, TPAaTUT YacThb HHEPTUU HA IPEOI0JIEHUE
BPEIHBIX CONMPOTHBIEHUN. TakuM oOpa3zom, MaluHa (MEXaHU3M) KpOMe MOJIE3HON pabOThI COBEPIIAET
elle 1 JOMOJHUTEIbHYIO paboTy.

OmHnouwienue nonie3noi padoomel K ROJHOU padome uiu ROAE3HOU MOUSHOCHU KO 6Cell
3ampayeHHol MOWHOCHU HA3bl6AemCcA KOIPpuyuenmom nonesnozo oeiicmeusn (KI/A):

P,
= KH = non )
7 'D; P, 3aTp

[Tone3znas paboTa (MOIIHOCTH) PAacXOIyeTcsl Ha ABUKEHHE C 3aJaHHOW CKOPOCTHIO U
ompenenseTcs: mo GopMynam:

W =FScosa, P = Fuvcosq;
W = Mypp, P = Mgpw.

3arpadeHHas MOIIHOCTH OOJIbIIE MOJIE3HOM Ha BEIMYMHY MOIIHOCTH, UAYIIEH Ha MPEeooIeHHE
TPEHUS B 3BEHBSIX MAIIMHBI, HA YTEYKH U TOMY MOJJOOHBIE TIOTEPH.
Uewm Boie KIII, TeM coBepliieHHEE MallMHA.
IIpuMepsl pelieHus 3a1a4
IIpumep 1. Onpeaenuts MOTPEOHYIO MOIITHOCTh MOTOPA JIEOSAKH TSI TOIbeMa Tpy3a BecoM 3
kH na BeicoTy 10 M 3a 2,5 ¢ (puc. 3). KIT/I mexanuzma nedenku 0,75.
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Pucynok 3 — K 3agaue 1

Pewenue
1. MomHoCTh MOTOpPA UCTIONB3YETCS Ha TIOIBEM I'Py3a C 3aJJaHHOU CKOPOCTHIO U TIPEOI0JICHHE

BpCOHbIX COHpOTI/IBHeHI/Iﬁ MCXaHH3Ma J'Ie6e,[[KI/I.

[Tonre3Hast MOIIIHOCTH OTIpEIeNsieTCs Mo popmyJie
P = Fv cos a.

B nannom ciyuae o = 0; rpy3 JIBUXKETCS IOCTYIATENbHO.
1. CkopocTh nopeMa rpysa

S 10
‘U—?, U—z—’5—4M/C.

Heob6xomumoe ycunue paBHO BeCy rpy3a (paBHOMEPHBIHN MOIBEM).

3.
4. [Tonesnas moutHocts P =3000 « 4 =12 000 Br.
5. [TonHas MOIIHOCTE. 3aTpaunBacMas MOTOPOM

-

12
PMDTOpa = B‘ PMDTGpa = '6’-,'7‘5 = 16 kBT.

)

IIpumep 2. CyaHO ABHKETCS CO CKOPOCTHIO 56 KM/4 (puc. 4). JIBUrarenb pa3BUBaeT MOIIHOCTh
1200 xBT. Onpenenuts cuily conpoTHBIEHUS BoAb! ABMKeHUIO cyaHa. KIIJI mamuns 0,4.

an
/ > v

>

— 7

.‘_..._._
Feonp

Pucynok 4 — K 3agaue 2

Pewienue
1. OnpenenseM TMOJE3HYID MOIIHOCTh, HCHOJB3YEMYIO Ha [BH)XKEHHE C 3aJaHHOU

CKOpPOCTBIO:

15



P = F,,vcosa.

P
n= '})—; P = PMOTGpan; P= 1200 ' 0,4 = 480 KBT.
MOTOpA
2. ITo opmysie I MONE3HOM MOMIHOCTH MOYKHO OIPENENIUTh JBMKYLIYIO CHIIy CyIHA C

Y4€TOM YCIIOBHA O = 0. HpI/I pPaBHOMCPHOM JABHXKCHUHN ABWXYIIAasA CHUJia paBHa CHUJIC COIIPOTHBJICHUA
BOJbI:

Foe = Fconp.
3. Ckopoctb asuxenus cyana v =36 * 1000/3600 = 10 m/c
4. Cuna conpoTHUBIICHUS BOJIbI
P 480000

Feonp = ;; Feonp = 10 = 48 000 H.

Cuita conpOTUBIICHUSI BOJIBI IBHXKCHHIO Cy/IHA
Fconp. = 48 kH

®opma npeacTaBiaeHus pe3yJbTaTa:

3aIuTa NPakTUYecKo paboThl

Kpurepun oneHku:

Oyenka «OMaAuUYHO» BbICMABIIALEMCsl, €CIH BBITIOJTHEHA YCTHAS 3alIUTa PA0OTHI.

Oyenka «xopouioy 6vicmasisiemcs, €Clii BEpHO ONpeieieHbl padoTa U MOIIHOCTb.

Oyenka «y0061emeopumenbHo» 6blcmaegisemcs, eClIu BEpHO onpeeneHa padora.

Oyenka «Hey0os81emeopumenbHoy BblICMAasIAemcs, eClii padoTa U MOLIHOCTh PacCYMTaHbl HE
BEPHO.

Tema 1.11 Pacrsa:kenue u ckaTue

IIpakTnyeckoe 3ansaTue Ne6
PacuéTt Ha NPOYHOCTH NPH PACTSAKEHUH U CKATHHU

Iesan: B pe3yiabTaTe BBHINOJIHEHUS PaOOTHI CTYJEHT JIOJKEH 3HATh MpPaBUiIa IMOCTPOEHUS SIIOP
MPOJOJBHBIX CHJI U HOPMaJbHBIX HANpsIKEHUI B MOMEPEUYHOM CEUYEeHUHU Opyca, yMETh C IOMOIIbIO
METO/1a CEYEHUI CTPOUTH JIIOPHI IPOIOJIBHBIX CHJI 1 HOPMAJIbHBIX HANIPSIKEHUM.

Beinosinus padory, Bl Oyaere yMeThb:

VY1 1 onpenensaTs HanpsHKEHUS B KOHCTPYKIIMOHHBIX DJIEMEHTAX.

BoinosiHeHHe NpaKkTHYECKO# padoThl criocodOcTByeT GOPMUPOBAHUIO:

I1K 2.1. BeIonHATh pacyeTsl MapaMeTpoB TEXHOJOTHUECKUX MPOLECCOB 00pabOTKH METaJIJIOB
JaBJIEHUEM, pabOThl 000PYI0BaHUS, XapAKTEPUCTUK UCXOJHBIX 3aTOTOBOK U METAJIJIONIPOTYKIIUH;

OK 01. Bri6upats crioco0Osl perieHus 3ajgad npopeccCuoOHaIbHON AEATeIbHOCTH TPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTAM;

MatepuanbHoe odecniedeHue: He TpeOyeTcs.

3aganue:

Paccuntarh KOHCTPYKLHIO HAa IPOYHOCTh

Iopsinok BbINOJIHEHHUS PA0OTHI:

1 PaccMoTpeTh TEOPETHUECKHE MTOJIOKEHUS

2 V3y4nTh METOJIMKY pacyeTa Ha MPOYHOCTh IIPHU PACTSIKEHUH U CKATUU

3 BbINoJIHUTE pacyeT (110 BapuaHTaMm)

4 CnenaThb BEIBOJT

Xon paboTsrI:
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Heo0xoaumbie popmyabl.
HopmanbHoe HanpsixeHue

N
ag = I,
rae N — mpojofibHas cuiia; A — IO b TOMEPEYHOT0 CCUSHHUS.
VY nnuHenue (ykopoueHue) opyca

Al Nl ol

E — monynb ynpyrocty; [ — HavanbHas IJIHMHA CTEPIKHS.
JlormyckaemMoe HanpsbKeHHe
Onpen
[o] = T
[s]
[S] — IomycKaeMbli 3arac MpoOYHOCTH.
YcnoBre NPOYHOCTH MPU PACTKCHUH M CYKATHH:

a—-—-%é[o].

IIpuMepsI pacyeToB HA MPOYHOCTH H KECTKOCTh
IIpumep 1. I'py3 3akperieH Ha CTEP>KHAX M HaXOJUTCS B paBHOBecuu (puUcyHOK 1). Marepuan
CTEp)KHE — craib, nonyckaeMoe HampsbkeHue 160 MlIla. Bec rpysza 100 xkH. [Inuna crepxkHei:
nepBoro — 2 M, BToporo — Im. Onpenenuts pa3mepsl ONEPEYHOr0 CEYEHUS U yIITMHEHUE CTEPIKHEH.
dopma MonepevyHoro ce4eHust — Kpyr.

Pt

a)

A) ¢ peakuueit cBsizu; 0) 0e3 peakiuii cBs3u
Pucynok 1 —I'py3 Ha crepxHe

Pewenue

Onpenennuts Harpy3Ky Ha CTEp>KHHM. PaccMOTpHM paBHOBecHE TOYKH B, ONpPENEIuM peakiuu
crepxxHelt. [o naToif akcome CTaTUCTHKY (3aKOHY JIeMCTBUS U MPOTUBOJACHCTBHUS) PEaKLIUs CTEPIKHS
YUCJIEHHO paBHA Harpy3ke Ha cTepkeHb. HaHOcMM peakiuu CBs3€d, JCHCTBYIOIIMX B TOYKE B.
OcBobox/1aeM Touky B oT cBs3eil (pucyHok 1, a). BeiOupaem cuctemy KoopauHaT Tak, 4ToObI OJTHA U3
ocell KOOpAMHAT coBHana c Heu3BecTHOW cuioil (pucyHok 1, 0).CoctaBUM cHuCTeMy ypaBHEHUMN
paBHOBECHSI JUIsl TOUKH B:

I

Y Fy=<Rzc0860° + R; = 0;
Y Fy=Rzcos30° - F =0.

Pemaem cucremy ypaBHEHUI U ONIPEIETSEM PEAKLIUH CTEPKHEN.

F 100
2—@, R2—-6’-8—6—6'—115,5KH

Ry = Rycos60°; Ry =115,5.0,5 = 57,4xH.
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Hamnpasnenue peaknuii BeiOpano BepHo. O6a crepxHs cxaThl. Harpy3ku Ha crepxau: Fi =
57,4xH; F2 = 115, 5 xH. Onpeaensem noTpedHyI0 MIOMIAAb MOMNEPEYHOTO CEUCHUS CTEPKHEN U3
YCIIOBUH MIPOYHOCTH. Y CIIOBHUE IPOYHOCTH HA CKATHE:

o],

o= NJ/A <
as X
[o]

Otkyna

Crepxenb 1 (N =Fy): 3
57,410 -
A > — = 358, 75 mm”.
' 160
Jlns xpyra
A=7R? [ R1 1/358 75—10 68MM;  dy =21,3Mmm.

Crepxens 2 (Ng =

115,5 - 10 722
Ag > —1—— =72mm% Rp 2/ =15,2
2 160 722ma% Re 243y MY
dy = 30,4 MM.
[Tonmyuyennslie quameTpsl okpyrisiem: di = 25 mm, d2 = 32 Mm.
3. OnpenensieM yJIJTMHEHUE CTEPIKHEH
Al = Nl
AE
YkopodeHue crepkHs 1: y .
Ay = Tr'_dl, Ay = M = 490MM2;
4 4
57,4103 -2-103
Al = 5105 . 490 =1,17TMmMm.
YKOpo4YeHHE CTEPKHSA 2:
3,14-322 9 115,5-10% -1-103
= - = . = 2 = 2 .
Ag 1 804mm=; Alg 7105 804 0,72 MM

®opma npeacraBjIeHus pe3yJbTara:

3alMTa MPaKTUIECKOM paboThI

Kpurepum ounenku:

Oyenka «Omau4HO» 8bICMABIAEMCsl, €CIH BBIIIOIHEHA YCTHAs 3alUTa paOOoTHL.

Oyenka «xopouio» 6blcmaeisiemcsi, €CIIA BEPHO ONPECIICHbl HarPy3KH HA CTEPKHHU.

Oyenka «y0061emeopuUmenbHoy» 6blCMABIAencs, €CIU BEPHO OMPEAEICHbl PEaKIUK OHop.

Oyenka «Hney0o61emeopumensHoy 6blCmaegiaemcs, €Clli Peakliui Olop U Harpy3KH pacCUUTaHbI
HE BEPHO.
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Tema 1.12 Kpyuenue

IIpakTuyeckoe 3ansaTue Ne7
Pacyer BaJjia Ha IPOYHOCTH M KECTKOCTh PH KPYYeHHH

Heab: GopmupoBaHHME yMEHMH € MOMOLIbIO METOJA CEYEHHUH CTPOUTH SIIOPbI KPYTSILUX
MOMEHTOB U KacaTeJIbHbIX HAIIPSDKEHUM, BBIIOIHSTD PacueThl HA IPOYHOCTh U JKECTKOCTD.

BbinosiHuB padory, Bbl Oyere yMeTh:

VY1 1 onpenensaTe HaNpPsHKEHUS] B KOHCTPYKIIMOHHBIX DJIEMEHTAaX.

BbinosiHeHHe NpPaKTHYECKO# padoThl clocoOcTBYeT GOPMUPOBAHMIO:

[1K 2.1. BpImonHATh pacdeTsl MapaMeTpOB TEXHOJOTHUECKUX MPOLECCOB 00pabOTKH METaJIJIOB
JaBJieHHEM, paboThl 000PYI0BAHUS, XapAaKTEPUCTUK UCXOIHBIX 3arOTOBOK U METAJUIONPOTYKIIUH;

OK 01. Bri6upaTs crioco0Ob! perieHus 3aaad npopecCuOHaIbHON AEITEeIbHOCTH TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTAM;

MarepunanbHoe obecniedenue: He TpeOyeTcs.

3aganue:

Paccuntarh KOHCTPYKLIHIO Ha IPOYHOCTH U JKECTKOCTh

Ilopsinok BeINOJIHEHHS PadOTHI:

1 PaccMoTpeTh TeOpeTUUECKHE TTOJI0KEHUS.

2 M3yunTh METOOUKY pacdeTa Ha IPOYHOCTb IIPU PACTSHKEHUH U CXKATHH.

3 OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI.

4 CpaenaTh BBIBOJ.

Xoa paGoTsI:

ITpumep. CranbHoil Bast auamerpoM 40 MM niepenaet MOIHOCTG 15kBT nipu yrioBoii ckopocTu

80 pan/c (pucyHok 1); pOBEpUTh MPOYHOCTh U KECTKOCTh BaJjla, €CIU JOMyCKaeMoe HampsHKeHHE
kpyuenus 20 MITa. Moxyns ynpyroctu npu casure 0,8 ¢ 10° MIla. JlomyckaeMblii yroy 3aKkpy4rBaHus
[@o] = 0,6 rpan/m. [TocTpouTs 3MI0py KacaTeNbHBIX HAIPSYKEHUI U ONPEIENIUTh 3HAUEHHE KacaTeJIbHOTO
HaIpPsDKEHUS B TOUKE, yIAJIEHHON Ha 5 MM OT OCH BaJa.

m?2 m

<—T max= 14,56 MIla
a)

a) CTaJTbHOM BaJ; 0) JII0pa KacaTelbHBIX HAMPSIKSHUH
Pucynok 1 — Cxema Bana
Pemenue

Onpenensem BpallaroInil MOMEHT Ha Bajly:

P - 15-1000
MBP - ;,l Map - T _— 187,5H - M.
ITpoBepka nmpouHoctu Bana. M3 ycinoBust paBHOBECHS
my +mo = 0; m; = my = M.

YcioBue NpoYHOCTH:
(3]

Tx = I'_Vi < [Tx]1

IJ€ TK — PACUETHOE HAIpPSIKEHUE B C€YEHUHM; MK — KPYTSIIMA MOMEHT B cedeHuu; Wp —
MOMEHT CONPOTHUBIICHHUS; [TK]| — JOMyCKaeMO€ HaIpsKEHUE KPyUEHUS.
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. 3
3. me= o0 10 L 14 65 MITa.

Wp = 0,2d° = 0,2 - 40° = 12800 mm>.
HpOlIHOCTB 06ecnequa. MakcuManbHOE KacaTelIbHOE HAIIPA’KCHUC B CCUHCHHU U

14,65 Mlla < 20 MI1a.
IIpoBepka :KECTKOCTH. Y CIIOBUE KECTKOCTH:

My
= — \<‘ y
=G 0]

IZI€ Po — OTHOCHUTEIbHBIN yrojl 3akpyduMBaHUs; Jv — HOJSAPHBI MOMEHT WHEpLUUM HIpU
KpyudeHuu; [@0] — nomyckaemblil yroi 3aKpy4uBaHHUsL.
wd?
Tp =55 0,1d*.
Jp = 0,1 -40* = 256 - 103 mm*.
187,5 - 10°
©o : =9.107% pag/mMm.

~ 0,8-10° - 256 - 10°
VYron 3akpydrBaHus ydyacTKa
2o = 9-107% pag/mm = 91073 pan/m.

[wn] = 0,6 rpan/m == 0,01 paa/y > 0,009 paa/u.

JKecTkocTh 00ecIieueHa.

6. Iloctpoum smIOpy KacaTeNbHBIX HAMpPSDKEHUH B IMOMEPEYHOM ce4eHHH (PUCYHOK 1, 0).

Onpenenum HampspKEHHUE B TOUKE, YIAIEHHON Ha 5 MM OT OCH BaJa.

Tmax = 14,656 MIIa.

20 14,65 _ 14,65-5
5 18 "T T 20
KoHnTpoJibHbIE BOIPOCHI M 321aHUA
1. Ompenenurte KpyTAIIUH MOMEHT B C€UeHHUH 2-2 (PUCYHOK 2).

= 3,66 MIIa.

meI8Hm m=24Hm m=I16HM

ik

Pucynok 2 — Cxema Baia

2. B xakom MNOopAAKE paluOHaJIbHEC PACIOJOXUTh  IIKHBBI, 4TOOBI IIOJIYUUTh
MUHHMMAaJIbHYIO Harpy3Ky Ha Bai? Vcnonb30BaTh CXeMy PUCYHOK 2.

3. Kak n3ameHuTCcsa HanpsKEeHUEe B CEUEHUH, €CITU JUaMEeTp Bajla YMEHBIIUTD B IBa pa3a?

4. [IpoBenensl pacuersl Bajia HAa MPOYHOCTb U KECTKOCTh. [lomydyeHo: nuameTp Bana u3

pacdeTa Ha IPOYHOCTH 65 MM, TUaMeTp Baja U3 pacyeTa Ha kecTkocTh 70 MM. KakuM mpomkeH ObITh
Ban?

5. Kak n3ameHuTCcs yroi 3akpy4uBaHus Bajia, €CJIM KPYTAIIMA MOMEHT YBEJIUYUTH B 4 pasa,
a naMeTp yMEHBIINUTH B 2 pa3a?
6. Hanummre ycnoBust pOYHOCTH U KECTKOCTU MPU KPYUEHUH.
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dopma npeacTaBiieHus pe3yJbTara:

3aIuTa MPaKTUIECKOl paboTh

Kpurepumn oneHku:

Oyenka «OMaAuUYHOY BbICMABIIAEMNCS, SCIH BBITIOTHEHA YCTHAS 3alIUTa PAaOOTHI.

Oyenka «xopouio» @blcmaeisemcs, €Clli BEpHO ONpeIeNIeHbl Harpy3KH Ha CTEPKHHU.

Oyenka «y00671emeopumenbHo» 8blCMasisemcs, €Ciii BEPHO ONPENEICHBI PEAKIIH OIIOopP.

Oyenka «Hey0081emeopumesbHO» 8blCMasisiemcs, eCli Peakluyi ONOop U HArpy3KH pacCUUTaHBI
HE BEPHO.

Tema 1.13 U3ruod

IIpakTnyeckoe 3ansaTue Ne8
IMocTpoenne >3mw0p Q u Musr

Heab: yMEeTh CTPOUTH SMIOPHI MOMEPEYHBIX CHII M U3THOAIOIIIX MOMEHTOB.

BoinosiHuB padoty, Bbl Oy/ere yMeThb:

VY1 1 onpenensite HANPSHKEHUS B KOHCTPYKITMOHHBIX AJIEMEHTAaX.

BobinosiHeHHe IpaKkTHYecKO0il padoThl ciocod0cTBYeT (OPMUPOBAHNIO:

[IK 2.1. BpInonHATh pacyeTsl mapaMeTpOB TEXHOJIOTUYECKUX MPOIECCOB 0OpaOOTKH METaIOB
JaBlieHHEM, paOOTBl 000PYI0BAHUS, XapPAaKTEPUCTHUK UCXOTHBIX 3aTOTOBOK U METAJUIONPOIYKIINH;

OK 01. Beibupats croco0Obl penieHus 3aaa4 npopecCHOHATbHON JesTeIbHOCTH TPUMEHUTENBHO
K pa3JIMYHbIM KOHTEKCTaM;

MatepuanbHoe odecniedeHue: He TpedyeTcs.

3aganue:

[To meTtomy ceyeHHMIl MOCTPOUTH HHIOPHl H3TUOAOIIMX MOMEHTOB U TMOMEPEYHOW CHIIBL.
OrnpenenuTh OMacHOE CEUCHHE

IHopsiaok BbINOIHEHUS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKHUE MOJIOKEHHUS.

2 VI3y4uTh METOAUKY MOCTPOCHHSI SIIOP MOMEPEUHBIX CHUIT U U3TUOAIOIINX MOMEHTOB.

3 [locTpouTh 3IIOPHI MONEPEUHBIX CHUIT U U3THOAIOLINX MOMEHTOB.

4 ChenaTth BBIBOI.

Xox pa0doTbi:

IIpumep. Ha 1Byx onopHyto 6ajiky JeiCTBYIOT COCPEIOTOUEHHBIE CUIIbl 1 MOMEHTHI (PUCYHOK

1). IlocTpouTh AMIOPHI MOMEPEYHBIX CHII U U3THOAIOIUX MOMEHTOB.
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X m =80 kH - M F2= 70 xH
l R4 Ra
A Y
& B DI|*
x 6M Fi1=35xH 4m T 2m )
70 xH
#
3mopa
36 kH |1kH 4
' Snopa
My
)
\\ 136 kH - M 140 kH ™
N216 xH-M
I yu. 2 y4, 3 yu.
€ ) 1 . : £

Pucynok 1 — Dmropbl HomepeyHbIX CHII U U3THOAI0IUX MOMEHTOB 2-X OMOPHOMN Oanku
Jnst AByX OmopHOM OalIku MOCTPOCHUE SMIOP HAYMHAIOT C OMPEEICHHUS OMOPHBIX pPEeaKIUil
Oanku. /[t X onpeneneHus UCIOIb3yeM CHCTEMY YPaBHEHUN paBHOBECHS, COCTABIISIEM /IBa ypaBHEHUS
MOMEHTOB OTHOCHUTEIHHO IMAPHUPHBIX OIMOP. 3aT€M MPOBOJAUM MPOBEPKY MPABHIBHOCTH PEIICHUS T10

YPaBHCHHUIO
n
Z Fky = 0
0

Pewienue

Omnpenenenne peakiuil B onopax.
YpaBHEHHS paBHOBECHS:

ZmA=0; -F-6+m—-—Rg-10+F;-12=0;
—35-64+80 - Rp-104+70-12 =0
Rp -10 = =210 + 80 + 340,
Rp =T1xH.
Ema"—‘ﬁ'; Ra-104+F-d4m+Fr-2=10;
RA-10+80435-4470-2=0;
R 10 = —80 — 140 — 140 = —360;
Ity = —36kH.

Peakmus B onope HampaieHa B 0OpaTHYIO CTOPOHY.

[Tporepxka: Z Fy =0;

~Ra+F 4+ Rp-F=0 =36+35+71=-T0=0.
Peakuuu onpeneneHsl BEPHO.

Jlns ynpouieHus: pacdeToB MPU MOCTPOESHUH SMIOP MOMEPEUHbIX CUJI M U3rHOa0IUX MOMEHTOB
MO>KHO IIPOBECTHU PACUET IO XapakmepHubiM moukam 0e3 COCTaBICHUS YPaBHEHUH.

J1J1s 5TOrO UCIONIB3YIOT U3BECTHBIE CBSI3U MEXKY MOIMEPEYHOM CHIION U U3THOaoIIMM MOMEHTOM
1 TIPAaBUJIA TIOCTPOEHUS DIIIOP.
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Yuacmox 1 (ot Touku 4 1o touku C).

B Touke A npuioxkeHa peakuus Ra, HampasiaeHHas BHU3. IlomepedyHas cuiaa Ha ydYacTKe
nocrosuna; @1 = fa = —36kH.

MoMeHT B TOUKe A paBeH HYJIIO.

Touka C (cneBa). Ilpwioxena BHemHss cuna F; = 35«kH, mampaBieHHas BBEpX, — 371€Ch
BO3HUKHET CKauyoK BBEpX Ha BeauuuHy 35 kH. MomenT B Touke C (cieBa) MOKET OBbITh pacCUUTaH I10
M3BECTHOMN 3aBUCUMOCTH

ME®2 = —Ry -6; ME*®® = —36-6 = —216kH - m.

Yuacmox 2 (ot Touku C cripaBa 10 TOYKH B).

[Toniepeunas cuia B Touke C (crpaBa) paBHa Qe™™ =-Ra+ Ry,

Qe = —-36+35=—1xH.

B Touke C mpuioxeHa BHEIIHss mapa cwii ¢ MomeHToM 80kH-M, ciemoBaTenbHO, 3/1€Ch
TIPOSIBJIAETCS CKAYOK Ha BEIMUMHY IIPHIIOKEHHOIO MOMEHTA:

MR prenesa . MOTPARE _ 076 1 80 = 136 KH-m.

. Q —_ QCHPEB&
[Toriepeynas cuiia Ha BTOPOM y4YacTKe MOCTOSIHHA: %2~ %C -

MowmeHT B Touke B onpenensercs 1o 3aBUcuMoctd My = -Ra * 10+ F; *4 + m; My =-36+ 10 +
35«4 + 80 =-140xH-Mm.

CnpaBa u ciieBa OT TOYKM B MOMEHT UMEET OJIMHAKOBBIC 3HAYCHHUSI.

Yuacmok 3 (ot Touku B (cnpaBa) 10 Touku D).

B touke B npuiioxkeHa BHEUIHSS cuja Rp. 31€ch MOSABISIETCS CKaYOK Ha BennunHy 71 kH,

Op=—1+71=70xkH.

Janbiie no yyacTky nomnepeyHasi cCujia He u3MeHsieTcss. MoMeHT B Touke D paBeH HYIIO, T. K.
3/1eCh HE MPUJIOKEeHA BHEIIHSIS mapa cuit: Mp = 0.

PaccmoTpeHmne momepeyHbIX CHUJ U M3THOAIONIMX MOMEHTOB MOKHO OBLIO MPOBECTH ClieBa
HaIpaBo WJIH CIIpaBa HAJIEBO.

[To monmyyeHHBIM 3HAYEHHUSIM CHJI M1 MOMEHTOB CTPOMM SIIOpHI (IMIOPHI MOJA CXEMOH Baia,
PHUCYHOK 1).

dopma npeacTrabiieHus pe3yJbTara:

3alUTa MPAaKTUYECKOH paboThI

Kpurtepuu onenku:

Oyenka «omauyHo» 8blCMABsemcs, €CIy BITIOJIHEHA YCTHAS 3alIUTa PabOTHI.

Oyenka «xopouioy evicmasusiemcs, €Clli BEPHO ONPEETICHbI Harpy3Ku Ha OaJIKy.

Oyenka «y0061emeopuUmMenbHoy» 6blCMABIAencs, €CIU BEPHO OMPEAEICHbl PEaKIUK OHop.

Oyenka «Hey0061emeopumenbHoy 6blCmaegnsemcs, €ClIu Peakliuu ONop U Harpy3KH pacCUUTaHbI
HE BEPHO.
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Tema 1.14 OcHoBHbBIE 10JI0:KeHHs1. 3y0UuaThie nepeaadu

IIpakTnyeckoe 3ansaTue Ne9
PacueT 0CHOBHBIX reOMeTPUYECKUX XaPAKTEPUCTHK 3y0UaThIX Nepeaay

Heab: (opMupoBaHue yMeHUIl pacCUUTHIBATE OCHOBHBIE TI'€OMETPUYECKHE XapaKTEPUCTUKU
3y04aThIX mepesady.

BbinosnuB padory, Bbl 0yere yMeThb:

VY1 1 onpenensaTe HaNpPsHKEHUS] B KOHCTPYKIIMOHHBIX DJIEMEHTAaX.

VY1 2 npou3BOANUTE pacdyeThl MEXaHUUECKUX Mepeaay U MPOCTEHIINX COOPOUHBIX €JUHHIL.

Y1 3 unrath paboune/peMOHTHBIC YEPTEKH JIETAIICH.

BoinosiHeHHe NPaKTHYECKO# padoThl clocoOcTBYeT GOPMUPOBAHMIO:

[IK 2.1. BpinonHsTh pacdyeTsl NapaMeTpoB TEXHOJOTHYECKUX MPOLIECCOB 00paOOTKH METAJIIOB
JaBJieHHEM, paboThl 000PYI0BAHUS, XapaKTEPUCTUK UCXOIHBIX 3arOTOBOK U METAJIONPOAYKIINH;

[IK 2.5. OcymiecTBisTh IKCIUTyaTallMi0 U OOCITYXMBAaHWE OCHOBHOTO M BCIIOMOTAaTEIHHOTO
TEXHOJIOTHYECKOT0 000PYA0BaHMs TPOLIECCOB 00PaOOTKN METAINIOB JaBIICHUEM;

OK 01. Bri6upaTs crioco0b! pemieHus 3agad npopecCuOHaIbHON AEITEeIbHOCTH TPUMEHUTEIHHO
K Pa3JINYHbIM KOHTEKCTaM;

MarepunanbHoe obecniedenue: He TpeOyeTcs.

3aganme:

Paccuntarh OCHOBHbBIE T€OMETPUUECKHE MTapaMeTPhl LIUIUHAPUUECKON 3yOUaTol nepeiadm.

ITopsinok BbINOJIHEHUs PadoOThI:

1 PaccMoTpeTh TEOpETHUUECKHE MTOJIOKEHUS

2 V3y4nuTh METOIMKY pacueTa OCHOBHBIX F€OMETPUYECKUX MapaMeTpoB 3y0UaThIX nepeay.

3 BbINOMHUTE pacyeT reOMEeTPUUECKUX MapaMeTpoB 3yOuaThIX Mepeay.

Xoa pa0doThi:

IIpumep.

Br16op marepuana kozec (tadu.l).
Tabmuma 1 - Marepuan kosec

03 O-T
Bun HB Marepuain koiec
MIIa MIla
HlecTepHs 930 690 270 Cr 45 ynyuienHast
Koneco 730 490 240 Cr 45 ynyunieHHast
Bpamaromuii MOMEHT Ha Bally IIECTEPHU PEAYKTOPA
N, 1500
Ii=—t==——=19Hm
o, 785

W1 = Wy " Up.

Bpamaromuii MOMEHT Ha Bally KoJieca
T, :Tlup =19.2= 38 Hm.

[Ipenen KOHTaKTHOW BBIHOCIUBOCTH

[0, s = 2HB +70 = 610 MITa

[0],0y = 2HB+70= 550 Mlla.
kur=1; [n]mi=[n]n2=1,15.
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HOHYCKaeMI)IC KOHTAKTHBIC HAIIPSAXKCHHUA

O i bk
[0],, = —m2 1 530 MITa.
[n]Hl

O H2iim kazL

[o],, =—————= 478 Mlla.
[”]Hz

[o], =0,45(0o],, +[o],,) = 454 MIla.

[Ipenen BHIHOCIUBOCTH 3yObeB MpH U3THOE

O rimp = L8HB = 486 MIla.

Ormp = IL8HB = 432 MlIla.

Jlommyckaemble HanpspKeHus mpu usruode [n]ri=1,75; [n]r2=1,75.

_ OFuimb _ 278 Mlla.

Ll (1]

[6]5,= 9 F2limb 247 MITa.

[n]Fs
kup=1,15; ¥Ba=0,25.

MexoceBoe pacCcTossHucE:

310 ., kg,

ay =Wu+ 1)3\/([—) =79 Mm.

O-]H ‘//bau

ITpuaumaem: aw= 100 mMm.

HopMmanbehblii MOy b 3alENITIEHUS

m=(0,01..0,02)a,, = 1.2 mm.
Oxkpyrasiem 10 cTaHnapTHoro 3Hauenus: 1; 1,5; 2; 2,5; 3,4,5,6. [lpuanumaem m=2 mMm.
Uucna 3yObeB:

2(1W _ 2-100 _ 100.

Zy=——=——
> m 2
= % =10—0: 33,3. [Ipuanmaem z1= 33.
u+l 2+1

72,=75-71=100-33=67. [Ipunumaem zo= 67.

OcHOBHBIE pa3Mephl MMECTEPHH U KoJieca
ACIIUTCIIBHBIC THAMCTPbI
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dl =mz, = 2:33=66 mMm.

d,=mz,= 267=134mu.

d +d, 66+134

Ilposepka a = = 100 mm.
2 2
JMaMeTPhl BEPIIMH 3yObeB
dal = dl +2m = 661+22=70 mMm.
a’a2 = d2 +2m = 134+22=138 mm.
JaMeTphI BIIaIUH 3yObeB
dfl =d, —25m= 66-2,52=61 mm.
dfz = d2 —2,5m= 134-2,52=129 mm.
IMpUHA KoJieca b= ¥ga'aw = 0,25-100=25 Mm.

MpHUHA mectepHn by = b, +6 = 25+6=31 mMm.

KoadduuneHT mmpuHsl MECTepHU MO JUAMETPY
Wy = b _31_ 0,47
a6

dopma npeacrasieHus pe3yJbTara:

3aluTa NPaKTUYeCKo paboThl

Kpurepun onenkmn:

Oyenka «omauyHo» 8blcMassemcs, €CIy BBIIIOJIHEHA YCTHAS 3alUTa PaOOTHI.

Oyenka «xopouio» 6blCmasisiemcs, €Clli BEpHO ONPEEIICHbI BCE TapaMeTphbl 3yOuaThIX nepesay.

Oyenka «y0061€emeopumenbHoy 6blCmaegasiemcs, €Cld BEPHO OIpPEJeNIEHbl 4acTb MapaMeTpoB
3yOuaThIX nepezaay.

Oyenka «HEY0061eMBOPUMENLHOY BLICAGIAEMCs, €CIU TapaMeTpbl 3y0daTelXx mepenad
paccunuTaHbl HE BEPHO.
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Tema 1.16 Pemennbie nepenaun. Llenubie nepenaun

IIpakTnueckoe 3ansaTue NelQ
PacueTr 0CHOBHBIX XapaKTepUCTHUK Nepenay (10 BApUAHTaAM)

Heab: popmupoBaHre yMeHUI pacCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKH Iepeaay.

BeinosinuB padoty, Bbl Oyere yMeThb:

VY1 2 npou3BOAUTh pacueThl MEXaHUUECKUX Mepeaad U MPOCTEUITNX COOPOYHBIX €IUHUILL.

VY1 3 unrath paboune/peMOHTHBIC YSPTEKH JIETAIICH.

VY1 4 autaTh U COCTABIATh KUHEMATUYECKUE CXEMbI MEXaHH3MOB.

BrinosiHeHne npakTHYecKOi padoThl cnocoOcTBYeT GOPMUPOBAHNIO:

[IK 2.1. BoIMOaHATE pacyeThl MapaMeTpOB TEXHOJOTMYECKUX IPOIECCOB 00pabOTKH METaIOB
JaBJICHUEM, paOOThI 000PYIOBAHUS, XaPAKTEPUCTUK UCXOJHBIX 3aTOTOBOK U METAJIONPOTYKITHH;

IIK 2.5. OcymuiecTBasTh SKCIUTyaTalMio M OOCITy>KMBaHHWE OCHOBHOIO M BCIIOMOTATEIILHOTO
TEXHOJIOTUIECKOTO 000PYAOBaHHUSI ITPOLIECCOB 00OPaOOTKN METAIIIOB JABIICHUEM;

OK 01. Beibupats crioco0Obl penieHus 3a1a4 npopecCHOHATbHON JeSTeIbHOCTH TPUMEHUTENHEHO
K pa3JIMYHbIM KOHTEKCTaM;

MarepuanbHoe obecnieuenue: He TpeOyeTcs.

3aganue:

BoinonHuTh pacyeTsl GpUKIIMOHHBIX, PEMEHHBIX U IIETHBIX Mepeiad 10 BapuaHTaM

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 PaccMmoTpeTh TeOpeTUUYECKHE TTOIOKEHUS.

2 V3yuuTh METOAMKY pacdeTa GPHUKIIMOHHBIX, PEMEHHBIX U IICIHBIX Mepeiad.

3 BBINOAHUTH pacuer.

4 Cphenartb BBIBOI.

Xoa pa0doThi:

@OpUKINOHHBbIE NIepeaayu
@Dpukyuonnsie nepedayu (nepedayu mpenuem) — Nepeadn, B KOTOPBIX Nepeaada JBUKEHUS

OCYIIECTBIISIETCSI CUIaMH TpeHus. JIJist co3laHusi TPEHUS B KOHTAKTE KaTKOB MPUMEHSIOT MPYXUHBI U
cCrielralbHble HAKUMHBIE U HATSKHBIE yCTpoiicTBa. Ha puc. 1 a, 6 u3o0OpakeHbl (PpUKIIMOHHBIE TIe-
penadn HeTOCPEACTBEHHBIM KOHTAKTOM.

e” |

Pucynok 1 - ®pukimoHHbIe epeayu: a - WINHIpUUYEecKas; 0 - KOHUYecKasl.

Cxema a5 pacueTa HIWIMHIPUYECKON (PPUKIMOHHON NIepeayn MpecTaBlIeHa Ha pUc. 2.
KoHnTakTHbIe HanpspKeHUs Nepeiad ¢ KOHTAKTOM I10 JIMHUU OnpeAesstoT o gopmyre ['epua

27



rJie ¢ — HOpMaJIbHAsI HArPy3Ka MO JUTMHE KOHTAKTHOW JTMHHUM, () — CHJIa TIPKATUS KaTKoB; K
— ko3 dunment 3amnaca cruerieHus (kodgduiment Harpysku), K= 1,25...2; | — anuHa KOHTaKTHON
JIUHWUH; Prp — TMPUBEACHHBIN payCc KPUBU3HEIL:

‘RIRZ . Dl . DZ .
P = R+ R, Ri== Ry =73
Enp — npuBeIeHHBINH MO YIPYTOCTH,
_2EF, |
w o E +E,’

M — K03hHUIIMEHT ToTiepeyHon aedopmaruu.

[Ipu ¢ = 0,3 noay4uM yciaoBHE NPOYHOCTHU 110 KOHTAKTHBIM HANPSIKEHUSIM:
gk,
pnp

r/ie [oH] — AOIMYyCKaeMOe KOHTAKTHOE HAMPSKEHUE sl MEHEE MPOYHOT0 MaTepuaa KaTKoB.

HN3nammBanue. DTOT BUJI MOBPEXKIACHUS paOOUMX MOBEPXHOCTEH KATKOB yalle HabIt01aeTcs B
OTKPBITHIX Tepe/iadax, Tak Kak MIMEHHO B ATH Iepeadyu B mpolecce paboThl O0bIlle BCETo MonaaaeT
aOpa3uBHBIX MaTEPHAJIOB, YTO, B CBOIO OYEpE/Ib, YBEIMUYMBACT UX M3HaIIMBaHue. HalmromaeTcs Taxoke
W3HAITMBAaHUE KATKOB MpU OYKCOBAaHWU M BCIIEJCTBHE YIPYTOro CKOJNBKEHUS, KaK B OTKPBITBIX, TaK U B
3aKphIThIX mepenadax. Jasg oOecmedyeHrsi HM3HOCOCTOMKOCTH (PUKIUOHHBIE Mepeaadu
PacCYMTHIBAKT HA KOHTAKTHYIO NPOYHOCTD (17151 CTAJIbHBIX WJIM YYTYHHBIX KaTKOB) WJIH MO YCIOBHIO
OTpaHWYCHUS HATPY3KH ( HA €IWHHITY JUTMHBI KOHTAKTHOW JUHUU (111 KATKOB U3 (UOPHI, PE3UHBI U
JIPYTUX MaTepuaoB).

PemenHble nepenayu

IIpumep

N=5,5 kBT; ng = 1432 06/Mun; n1= 220 00/MuH.

oy =0,418 <oyl

. = 7os 150 pan/c; Ti=36,7 Hu.
08 3 0
Bri6upaem ceuenne b kmunoBoro pemas mo 'OCT 12841-80 ¢ mroniaibro momnepeyHoro
ceuenus F=138 mm2.
Bri6upaem nuametp D1 Bemymiero mkuBa. Dmin=160 MMm. Opuentupyemcs Ha 1-2 Homepa
OobIIe.

[Tepenarounoe oTHOIIEHUE
upeMan[B/nlz 1432/220 = 6,5 1 .

JlnameTp BEIOMOrO IIKKUBA, IPUHIB OTHOCUTEIbHOE CKoybkeHue €=0,015:
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Mo HalaeHHOMY 3HAYEHHIO NOJOHPAIOT AHAMETD IUKHBA (MM)
u3 cranpaptaoro pana no FOCT 17383 —73: 40; 45; 50; 56; 63; 71,
80:; 90; 100; 112; 125; 140; 160; 180; 200; 224; 250; 280; 315; 355;
400: 450; 500; 560; 630; 710; 800; 900; 1000; 1120; 1250; 1400;
1600: 1800; 2000.

[Tpuraumaem D>=1000 mm.

YTouHsieM nepe1laTOuHOe OTHOIICHUE C YUETOM €:
Upem™ D2/D1(1- 8): 6,35.

IIepecuntsiBaem:

n1= ng/u = 226 00/MuH.

Pacxoxnenue ¢ 3a1aHHBIM

A=25%.

[Tpuaumaem Dy = 160 mm; D2 = 1000 mm.
MesxoceBoe paccTosiHiEe BbIOMpaeM B HHTEpBaJIe
amin= 0,55(D1+D2)+h= 648,5 mm;

amax= 2(D1+D2)= 2320 mMm.

[Ipunumaem cpegHee 3HaUCHUNE

a= 1484 mm.

Pacuernas nynHa peMHs

s D, -D,)
Lp = 2a+—(D1 +D2)+M — 5028 mm.
2 4a
ITo HaliIeHHOMY 3HAYEHHIO BHIOMPAIOT JJIUHY PEMHS U3

CTaH/IapPTHOTO psijia:

Crangapruuii  pag  ATMH Lp: 400; 450: 500. 560; 630; 710;
B0O; 900; 1000; 1120; 1400: 1600; 1800: 2000; 2240; 2500: 2800:
3150; 3550; 4000; 4500; 5000; 5600; 6300; 7100; 8000; 9000; 10000:
11200; 12500; 14000; 16000; 18000.

brmxkaiimee crangaptHoe 3Havenue L = 5000 mwm.
CpenHee 3HaueHHE TUaMeETpa IKMBa

Dep= 0,5(D2+D1)= 580 mm.

HoBoe 3Hauenune, a c yueToMm CTaHJApTHOM AIuHBI L

a=025(L-D,, +{(L-aD,)* ~2D, ~D;)*)= 1531w,
Vroi o6xBaTa MEHBIIETO IKUBA
a, =180° _60M _ 147

a
Iennble nepexayn

IIpumep
PaccunraeM NpuBOJHYIO POJIUKOBYIO LIETIb.
Bpamaromuii MOMEHT Ha BEAyILEH 3BE3J0UKE:

I,=T, = 2



1766,3 Hm.

[TepenaTouHoe YnCIIO METTHOM Mepeavn:

uy = ng / n1; =750/ 148,81 = 5,04.

UYucna 3yObeB:
BEAYILEH 3BE3I0UKU

73=31-2 u, =31-2- 5,04 =20,9. Oxpyrasem 10 Oonbiero z3=21.
BeJOMas 3BE3/J0YKa
74=73 uy = 21+ 5,04=105,7. Ilpunumaem z4=105.
PacuetHblit K03 PUITEHT HATPY3KHU:
Ka=KnKaKuKpKcKn=1*1*1*1,25*1*1=1,25.

[Iar omHOPSAIHOM LIETIH:

T.K 1766,3-1,25
£2 08| = 2 83— 2
Z3 [P] 21-20 48,7 MM.

ITo Tabauue 7.15 npunumaem: t=50,8 Mm

Q=22680 H; q=9,7 xr/m; A=646 Mm>.
Bribupaem nens ponukoByto oaHopsaaHyto I1P-50,8-22680 'OCT 13568-75 (tabnuna 1)

CxopocTs nenu:

 Zgn,  21-508-1154
60-10°  60.100 M

Tabnunal - Llenu npuBogHBIE POIMKOBBIE OHOpAAHBIE [1P
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t B, d d, h b | 0 xH|g KT: Aoy
9,525 5,12 3,28 6,35 8.5 17 0.1 0,45 28,1
12,7 7,75 4.45 8,51 11.8 21 18,2 0,75 3196
158751 9.65| 508 | 1016 | 148 | 24 | 227} 10 54,8
1905 | 12,7 | 596 | 1191 ] 182 | 33 | 318 | 19 | 1058
254 15,88 795 | 15,88 | 242 39 60,0 2.6 179,7
31,75 19,05 9,55 | 19,05 | 30,2 46 88,5 3.8 262
38.1 25,4 11,12 | 22,23 | 36,2 58 127,0 3,5 394
4445 | 254 | 12,72 | 254 | 424 | 62 | 17124 | 75 | 473
508 | 31,75 ] 1429 | 28,58 | 483 | 72 | 2268 | 9.7 | 646

dopma npeacTrabiieHus pe3yJbTara:

3alUTa NIPAaKTUYECKON paboThI

Kpurtepun onenkmn:

Oyenka «omauyHo» 8bICMABIAemcs, €CIy BbIIIOJIHEHA YCTHAS 3alIUTa PaOOThI.

Oyenka «xopouioy evicmasisemcs, €Clli BEPHO OIPEEICHbI BCE IIapaMeTphl IEpeAayH.

Oyenka «y00671emeopumenbHoy 6blICMAGIAemcs, €CIM BEPHO pPACCUUTaHbl I'€OMETPHUECKUE
rapaMmeTpsl epeadH.

Oyenka «ney0o61emeopumensHoy GblCmagisaemcs, €Clii napaMeTpsl Mepeadynl pacCUuTaHbl He
BEPHO.
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JJABOPATOPHBIE 3AHATUS
Tema 1.11 PacTsizkenue u c;kaTue

JlaGoparopHoe 3ansitue Nel
HcnbiTanue HA pacTskeHue 00pa3ua U3 IVIACTUYHOM CTAIH

Henab: nonydyeHue guarpaMMbl pacTsSHKEHHs CTaJIbHOTO 00pasiia /Ui BHIYUCICHHS MEXaHUYECKUX
XapaKTepUCTUK MaTepuaa.

BbinosiHuB padory, Bbl Oyere yMeTh:

VY1 1 onpenensaTh HaNPSHKEHUS B KOHCTPYKLIMOHHBIX 3JIEMEHTAaX.

BoinosiHeHHe NpPaKTHYECKO# padoThl cliocoOcTBYeT GOPMUPOBAHMIO:

[IK 2.1. BpInonHsTh pacdyeTsl NapaMeTpoB TEXHOJOTHYECKUX MPOLIECCOB 00paOOTKH METAJIIOB
JaBJICHUEM, pabOThl 000PYI0BAHUS, XaPAKTEPUCTUK UCXOJHBIX 3arOTOBOK M METAJLIOMPOAYKIINH;

OK 01. Bri6upaTs crioco0b! perieHus 3agad npopecCuOHaIbHON AEATEIbHOCTH TPUMEHUTEIHHO
K Pa3JIM4HbIM KOHTEKCTAM;

MarepuanbHoe oOecnedyenue: Mammnaa yuyeOHas wucnbiTatensHas MU-40Y;  Crenn
1abopaTOPHBIN MO COMPOTUBIIEHUIO MaTepuaios- CM 2.

3aganue:

[TocTpoutsb auarpamMmy pacTsKEHHs MaTepHana

IMopsiiok BbINOJIHEHUS PadOTHI:

O3HAaKOMHUTCS CO CTaHAAPTHBIMU 00pa3aMu METAJUIOB Ha PaCTsHKEHHUE.
W3MepuTh IITAaHTC€HIUPKYJIEM HadalbHBINA quaMeTp oopasua do.
OnpeaenuTs MI0MIA/b TONEPEUHOr0 CeUeHUs 00pasLa.

Onpenenuts pacueTHyIO JIMHY o0pasia.

Hanectu Ha o0Opa3zer pacyeTHyto JUIMHY 00pasia /.

6. BcraBuTh W 3akpenuTh o0Opaszel] B 3axBaTax THIpaBIHYecKoro mpecca. l[IpomsBectu
paspylieHue oo6pas3na, 3auUKCHUpOBaB IO MAHOMETPY MaKCHMalbHOE JaBJIEHHWE Ha MOpIIEHb
TUPABINYECKOr0 Npecca Puax. npecea. » KTC/CM?.

7. W3mepuTh AuaMeTp TMOPUIHS TUAPABIMYECKOTO IIpecca U paccuuTaTb CHIY Pumax.,
MIPUIIOKEHHYIO K HCITBITBIBAEMOMY 00pasIty:

P max-— P max. npecca -S

rze S — mioma s NOpIIHS MHAPABIMYECKOro mpecca.

8. PaccumTaTh nmpeaes Npo4YHOCTH 00pa3ua.

9. Omnpenenuth UIMHY o0pa3lia mociie paspbiBa /x, CIOXKUB BMECTE€ pa30pBAaHHbIE YacTU U
M3MEPUB HITAHTCHIUPKYJIEM PACCTOSHUE MEXKTy METKaMH.

10. BblYMCJIUTH OTHOCHUTEJIbHOE YAJHHEHHEe 00pa3ua.

11. H3meputs nuamerp oOpaslia B MecTe pa3pbiBa dix MO JBYM B3aUMHO IMEPIEHIUKYISPHBIM
HampaBJIeHUsIM (IUIOTHO CI0XUB 00€ yacTu pazopBaHHOro oopasua). [lo cpennemy apupmernyeckomy
JBYX 3HAUYCHHMH BBIYUCIUTH IJIOLIAIb 00pa3slia mocie pa3pbiBa Fi.

12. PaccuuraTh OTHOCHTEJIbHOE Cy:KeHHe 00pa3ua rnocie pa3pbipa.

Pe3ynbraTsl HCIIBITAaHUH OPOPMUTH B BU/IE€ IPOTOKOJIA UCIIBITAHUSL.

MRS

Tabnuya
[TpoTokon ucnbeITanus o0pas3iia Ha PacTsHKECHUE
M3Mepsembie 3HaUCHUS PaccunTannrie 3HaYeHU
Ho Ilocne
o [} Pmax.
HUCIIBITAHUI HUCIIBITAHUN Fo, Fy, Og, v, o
npecca P max 2 2 0 85 (A))
MM MM MIla (%)
lo, M | do,Mmm | [y, MM | di, MM

Xon paboTsrI:
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HcnpiTanus Ha pacTsHKEHHE MO3BOJIAIOT MMOJYYUTh JOCTATOYHO TMOJHYIO HMH(OpMAIMIo O
MEXaHWYECKUX CBOMCTBAaX Marepuana. s 3TOro MPUMEHSIOT CHEIUATIbHBIC WJIMHIPUYECKUE WU
wiockue oOpas3ubl. Ha pucynke 1. mpeacraBineHa cxema HMIMHAPUYECKOro oOpaslia Ha pa3iHyuHbIX
CTaAUSX PACTSKEHUS.

Obpazey,
Obpasew a0 PacTAHYTbI 4O
CTLITaHMI MaKCUMankHOI Obpasel| nocne
Harpyskm pa3pbiBa
I 1 1
| | |
ds
J= dest .
o 4
] ""-5
|

—2 - R -

PI/ICYHOK 1 - Cxema MUIMHAPHUICCKOTI'O 06pa3ua Ha pa3/IMYHbIX CTAAUAX PACTAKCHUA

lo, dy—HavyanpHBIE pacueTHBIC AJIMHA U AUaMeTp o0pasna;

I, dy—pacueTHble AMHA U TuameTp oOpa3la B 001acTy paBHOMEPHOU JedopMaiuy;

lx,— KOHEeUHas pacueTHas AJIMHA; d,— MUHUMAJIbHBIN IHaMETp B MECTe pa3pbIBa.

CornacHo I'OCT 1497-84, reomerpuueckue mapaMeTpbl 0Opa3l[0B HAa PaCTSDKEHUE JOJKHBI
OTBEYATh CIIEAYIOIIMM COOTHOIICHUSIM:

I, 3 2.82\[F,
I, 45,65\F,

I, =11’3\/F0 A/MHHble

I'ne Fp — HauanpHas MI0IIA1b MONEPEYHOT0 CEYCHHsSI pACUeTHOM YacT oOpasiia.

JInsi NMIMHIPUYECKUX 00pas3ioB Kpamuocms oopaszua (lop /dp ) = 2,5; 5; 10. HaubGomnee
pacmpocTpaHEHHBIM SIBIISIETCS 00pasel ¢ KpaTHOCTHIO 5.

[Tepen ucnpiTaHuEeM 00pa3ell 3aKPEIUIIOT B BEPTHKAITBHOM TIOJIOKEHUH B 3aXBaTax pa3pbIBHON
MAaIIMHBI WINA THIPABIMYECKOTO Mpecca.

Ilo pe3yjibTaTaM HUCHBITAHUSA CTPOUTCA AUarpaMma pacTsSKCHHUA, Ha KOTOpOfI 10 OCH opAvHAaT
OTKJIAJBIBACTCS YCUITUE pacTshKeHHe (KIC), a Mo ocH adciuce — abCONMOTHOE YUIMHEHHE 00pasiia B MM.

OO0OBIYHO HUCIIBITATCIIBHBIC MalInHBI cHabxaroTcs CIICIIMaJIbHBIMU PErUCTPpUPYIOITUMHU
npubopaMu, aBTOMAaTUYECKH 3aMUCHIBAIOIINX TUarpaMMy B KOOpJIWHATaX Harpy3ka-aehopmMarius.

Ha PUCYHKE 2 OpeaACTaBJICHbBI BO3MOXHBIC BapWaHTbl BHIOB AWAarpaMm pacTsSKCHHUSA B
3aBHCHMOCTH OT COCTaBa U CTPYKTYPhI UCIILITYEMOTO MaTepHana.

Ha muarpamMe pacTspkeHUS IIACTUYHOTO MeTaiia (puc.3) MOKHO BBIICTTHTH HECKOIBKO
XapaKTePHBIX YYaCTKOB.

KOpPOTKKNe

IToxa3aTenn ynpyrocTu ¥ Npo4HoCTH
Ha yuactke OA 3aBUCHUMOCTb MEXy Harpy3koi P u yirHeHneM BbIpayKaeTcsl IpsMOM JTMHHUEH.
Takast 3aBUCUMOCTb MEXAy yJUIMHEHHEM 00pa3lia ¥ NPUI0KEHHOW Harpy3KOi Ha3bIBaeTCs 3aKOHOM
IIPONOPLIMOHAIBHOCTH (3aKkoHOM ['yka):

oc=FE-0,
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rae
o — ycnoBHOe Hanpsiokenue, MIla;

E — Moaynb HopManibHOM yripyroctu, MlIla;
0 — OTHOCHUTENIbHOE Y/UTHHEHUE, %0

HawuGonpiiee HampsbkeHHE, KOTOPOE MOXKET BBIICPKATh oOpaszell 0e3 OTKJIOHEHHs OT 3aKoHa
PONIOPIIMOHATILHOCTH, HA3bIBACTCS HPEOEOM NPONOPUUOHAIbHOCHU Y OTIPEICIISIETCS IO hopMyJIe:

o= Py
ny ’
FO
rac
(e

., — pezen ynpyroctu Mlla;
P,,— narpyska B Touke 4, H;
F,— HayanbHas IO b MONEPEYHOT0 CeueHus o0pasia, MM>

HpI/I ﬂaHBHeﬁmeM HarpyKeHuu o6pa3ua Ha6J'II-OI[aeTC$I OTKJIOHCHHC oT
IMPONMOPHUOHATIBHOCTHU: HA AUArpaMMeE OSABIIACTCA KpI/IBOJII/IHef/'IHHﬁ Y4acToK.

3aKOHa

P P P

0 o o
. A ;A v

E‘ APt

Pucynok 2 - JluarpamMma pacTsyKEeHUS:
a — 1 OOJIBIIMHCTBA METAJIJIOB (JIETUPOBAHHBIE CTAJIM, ME/b, OPOH3a) B IUIACTUYHOM
COCTOSIHUU C ITOCTENEHHBIM MEPEX00M M3 YIPYTOH B IIACTUYECKYIO 00J1acTh (OTpPHIB);
0 — 171 MATKOM yIIIepoAMCTON CTali, OTOKKEHHbIE MAPTaHIIOBUCTHIE U AIFOMUHHUEBBIE OPOH3BI
(oOpa3zoBaHue MIEHKH);
B — JIUIS XpYIIKUX MAaT€pUaJIOB THIA 3aKAJICHHON CTaJIM, CEpOTo YyTryHa, CTeKJa, OeToHa (cpe3)

P
me D
Ppas /7%\7
P, c C* K
P, ¥
Py, Z
Qlx
/ Al
o
OcTtaTo4HOE YIUTHHEHHE Vnpyroe
VITHHCHHE
IlomHoe yamuHEHHE
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Pucynok 3 - XapakTtepHble y4aCTKM M TOUYKH HA TMarpaMMe pacTsHKEHUS

Jlo Touku B, nedopManuu ABISIOTCS YIPYTUMHU (MCUE3aIOT MOCIE CHATUS HArpy3KH). Y CIIOBHOE
HAnpsDKEHUE, COOTBETCTBYIOIICE TOSIBJICHUIO TIEPBBIX MMPU3HAKOB IUIACTHYECKOH nedopmanuu
(ocratomieiics rmocie CHATUSL HArpy3KW ) Ha3bIBACTCS HPedenom ynpy2ocmu:

o, —nupenen ynpyroctu Mlla;

yn
P, —uarpyska B Touke B, H;

F,~ HayanbHas MIONab NONEePeYHOro ceueHus 00pasia, MM,

Toukn 4 u B nexar 00bIMHO GJIM3KO APYT OT APyTra, MOITOMY Ha MPAKTUKE IS CTAM O, <0, .

Toukoit C Ha TuarpaMme OTMEUYEHO Hayaao TOPU3OHTATBHON MJIOMIAAKH (TUIOMIAIKH TEKYUYEeCTH),
KOTOpasi COOTBETCTBYET yIJTMHEHHUIO 00pa3iia 0e3 3aMeTHOTO YBEITUYCHHUS HATPy3KH.

Haumensbiiee HanpsbkeHue, pyu KOTOPOM 0€3 3aMETHOTO YBEJIMYEHHUS Harpy3KU MPOJI0HKAeTCs
nedopmaliis UCIBITYeMOro 00pasiia Ha3bIBACTCA YuUzuUeCKUM npeodeom meKyuyecmu:

P, —narpyska B Touke C, H;

TexyuecTs XxapakTepHas TOJIBKO JIJIsl MAIOYTJIEPOAUCTON OTOXIKEHHOM CTallu U HEKOTOPBIX MAPOK
natyHu (puc. 2, 6). BeicokoyraepoaucTbie CTany u Apyrue MeTaibl He UMEIOT TUIOMIAIKU TEKYUYECTH,
JUTSl HUX OTIPEJIENISIETCS] YCIOBHBIM TIPEAeN TEKYUECTH. Y108l npeden meKyuecmu — HaNpsHKEHUE
MIPU KOTOPOM PacTATUBAEMBIN 00pasell Moy4aeT 0cTaTouHoe yyinHeHue, papoe 0,2% ot HauanbHOU
JUINHBL:

Oy, =
0,2 F
0

0, — YCIIOBHBIH TIpesien Tekydectu, Mlla;
P, , —Harpyska, COOTBETCTBYIOIas OCTATOYHOMY Y UIMHEHUIO
Alp = 0,002

Touka // moka3bpiBaeT HauWOOJBIIYIO HArpy3Ky, KOTOPYKO MOXKET BbLAepXkaTh oOpaselr] 0e3
paspylieHus. YCIOBHOE HamNpsDKEHHE, OTBEYarollee HauOOMNbINe Harpyske, MNpeAmecTBYIOIIEH
pa3pylieHuo o0pasiia, Ha3bIBAETCS HPe0eoM HPOUHOCHU RPU PACMANCEHUU:

P

max

F

0

O-B:

O ,— TIpeJieNl IPOYHOCTH (BPEMEHHOE CONPOTHUBIIEHUE pa3pbIiBy), MIla;
P, . —Harpy3ska, mpealecTByomas papymenuro, H.

Xpynkue Matepuaisl Py Harpy3Ke pa3pyiaroTcs.

B mnacTtuyHBIX MaTepuanax MpU JOCTHKEHUW DTOM HArpy3KH 00pa3yercss CHILHOE MECTHOE
CyKeHue, oOpaszyercsi «ielika». PaBHOMepHas miactuueckas aedopMalivs MepexoauT B MECTHYIO,
COCPEIOTOYEHHYIO B IIEHKE.

B Touke K mpoucxomuT paspymieHue obOpasma. Hampspbkenue, ompenensieMoe OTHOIICHHUEM
Harpy3ku Pp,; B MOMEHT paspbiBa K IUIOLIAJAM IOMEPEYHOIro CeueHus oOpaslia B MECTe pa3pbiBa
Ha3bIBACTCA UCTUHHBIM COIIPOTUBJICHHUECM PA3PLIBY S:

S:Ppa3.
FK

P ., — Harpyska, B MOMEHT pa3pbiBa oOpasia, H;
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F,. — IJI01aIb TIONEPEYHOro ceueH s 06pasiia nocje paspoia, MM>

IMoka3aTe/u MJIACTHYHOCTH
Kpome nmpoYHOCTHBIX XapaKTePUCTUK MTPU UCTIBITAHNH Ha PACTSDKECHHE ONMPEICIIIOT TOKa3aTeH
IUIACTUYHOCTHU: OTHOCUTEIHLHOE YUIMHEHHE U OTHOCHTEIIBHOE CYy)KEHHE 00pas3ia.
OmmnocumensHoe yoauHnenue nocie paspwiéa 9, (%) — HanOoIbIIee Y/UIMHEHHE, 10 KOTOPOTO
obpazer nepopmupyercs mocie pa3pyuieHus.

— A
5=l"l—l°~100%=%-100%

0 0

lo m [, — HaYabHAs U KOHEYHAas JUTMHA 00pasiia, MM;

Aloem— aOCONIOTHOE YJUTHHEHHE 00pasiia, onpeaensieMoe N3MEepeHreM 00pasiia mocie pa3phiBa,
MM.

OTHoOIIICHUE YMEHBIICHUS IUIOMAAN IOTMEPEYHOTO CEUeHHUs o0pasla B MeCTe pa3phiBa K
HAYaJIbHOM IUIOMIAJM TONEPEYHOTO CEUYCHUs HA3bIBACTCS OTHOCHTEIbHBIM CY/KeHHEeM  MocJjie
paspsbiBa y,(%).

W= By - F, 100%
FO
Fy — HavyanpHas IUI0IIa1b MOMEPEYHOI0 CeUeHHUs o0pas3iia MM

F— KoHe4Has IO b MIOIIEPEYHOr0 CeUeHUs 00pasia MM,

2.
5

®opma npeacTaBieHus pe3yJbTaTa:

3ammuTa 1a00paTOpHON PabOTHI

Kpurepun onenkn:

Oyenka «omauyHo» 8blCMAasisAemcs, €Clii BbIIIOJIHEHA YCTHAS 3allluTa padOThI 10 KOHCIIEKTY.

Oyenka «xopouioy 6vicmasisiemcs, €Clli BEpHO ONpPeIeTeHbl XapaKTePUCTHKU MaTepuaa

Oyenka «y0061emeopumenbHo» 8blcmasisiemcs, eClv BEpHO MOCTPOeHa AuarpaMma pacTsyKeHUs.

Oyenka «HEY008IeMBOPUMENLHOY  BbICAGIAEMCA, €CIU JharpaMMa He IOCTpoeHa |
XapaKTEPUCTUKH HE OMPEICTICHBI.

Tema 1.11 PacTsikenune u cxkarue

JlaGopaTtopHoe 3aHsTHE N2
HcnbiTanue Ha cxkaTHe 00Pa3LOB M3 IVIACTHYHOM CTAJIM M XPYIIKO IpeBeCHHbI

Heab: [lonyuenue quarpammsl CKaTUSA JUIsl Pa3HBIX MaTEPUAIIOB 11 BEIYMCIIEHNS MEXaHUYECKUX
XapaKTepUCTHK MaTepUaoB.

BeinosiHuB padoTy, Bl Oyere yMeThb:

VY1 1 onpenensite HANPsHKEHUS] B KOHCTPYKIIMOHHBIX AJIEMEHTAaX.

BrinosiHeHHe npakTHYeCKOH padoThl cOcOOCTBYET (POPMUPOBAHUIO:

[IK 2.1. BpInonHsTh pacyeTsl HapaMeTpoB TEXHOJOTUYECKUX MPOIIECCOB 00paOOTKH METAIOB
JaBlieHHEM, pabOThl 000PYI0BAHUS, XapPaKTEPUCTUK UCXOTHBIX 3aTOTOBOK U METAJLIONPOIYKIINH;

OK 01. Beibupars crioco0sI petieHus 3a1a4 npohecCuoHaTbHON ASSITEIPHOCTA PUMEHHUTEIEHO
K pa3JINYHbIM KOHTEKCTaM;

MarepuanbHoe oOecneyenne: MamuHa yueOHas wucnoeitarenbHas MU-40Y;  Creng
1a00paTOPHBI 10 COMPOTUBIICHUIO MaTepraios- CM 2.

3aganue:

[TocTpouts quarpammy C)kaTus CTaJld U IPEBECUHBI

Iopsinok BbINOJIHEHHUS PA0OTHI:
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1. [IpennoxxeHHbie A1 UCOBITaHUS 00pa3Ibl 3aMEPSIOT U, TOOYEPETHO YCTAaHABINBASA UX
MEX/1y OIOPHBIMM IIIMTaMHU MainHel Y MM-20, noaBepraroT CTaTUYECKUM HarpyKe€HUsM, B IIpoliecce
KOTOpBIX Ha JUWarpaMMHOM ammapare MPOU3BOJIUTCS 3alHCh JAUAarpaMM CKaTUS COOTBETCTBYIOIIMX
MaTtepuaioB. [lo KOHTPONBHOH CTpenKe HIKAIbl CHUJIOU3MEPHUTENS (PUKCUPYIOTCS MaKCHUMallbHbIC
Harpy3KH Ui KaKJ0ro U3 00pasioB.

2. Ilo momy4eHHBIM AMarpaMMaM C)KaTus ONPENEIOT MaKCUMAJIbHYIO HArpy3Ky CXKaTHsl
CTaJibHOTO 0o0paslia U pa3pyllaroliie Harpy3Kku JUisl ApYyrux oOpas3loB, KOPPEKTUPYS UX 3HAYEHUS C
[IOKA3aTesIMU CTPEJIKUA CUJIOM3MEPHUTEINIS], 3allMCBhIBAIOT IIOKAa3aHUs B JKypHal ucnblTaHuid. [lanee
OTIPEICTISIOT XapaKTepHble 3HAYCHHS HAMIPSKEHUM U TPOU3BOIAT 3aIIMCH B KypHAI UCIIBITAHUM.

3. Heo0xonuMo caenath 3apHCOBKY pa3pylICHHBIX OOpas3loB W ONHUCATh XapaKTep HX
paspyuieHus. /[aTh CpaBHUTENBHYIO XapaKTEPUCTUKY PaOOThl UCIIBITAHHBIX MaTEPHAJIOB.

Xon padoThri:

HcnpiTanusa matepualioB Ha C)KaTue MPOBOJST Ha CIELHUATBHBIX Mpeccax WM YHHBEPCAIBHBIX
UCHBITATENbHBIX MAIllMHAX 110 CIEHUAIbHBIM METOJMKAM: JJI CTaldu U 4yyryHa ucnonb3yercsa ['OCT
25.503-80, 6erona — I'OCT 10.180-90, npeBecuns! nonepek Bosokon ['OCT 16483.11-72, npeBecuHbl
B110Jib BosiokoH ['OCT 16483.10-73.

[TapameTpsl 00pa31ioB, BUAEO U PE3YJIbTATHI UCIIBITAHUN Ha C)KaTHE:

—cTanu

—4yryHa

— JiepeBa B10J1b BOJOKOH

— JiepeBa MonepeK BOJOKOH
—0OeroHa (1IeMeHTHOTo 00pa3ia)

OO0pa31pl MaTepHasIoB /Ul UCTIBITAHUS Ha CKaTHe U3TOTOBISIOTCS B BUJIE LIMJIMHPOB BBICOTOM h
u nuametrpoM d . Jlnsg uyryHa, Hanpumep, pekomenayercst quamerp ot 10 go 25 mm. OtHomenue h/d
JOJKHO OBITH B npenienax ot 1 1o 2. I1pu 3Hauenuu h/d >2 cka3biBaeTcsl BAMSHUE OPOJI0JIBHOTO U3IrHba.
[Tpu 3nauenun h/d<1 B Gosbllel CTETIEHH CKa3bIBACTCS BIUSHUE CUJI TPEHUS, BOSHUKAIOIIUX MEXIY
TopLamMu 00pasiia U ONOPHBIMH MJIMTaMU MALIHHBIL.

Cunpl TpeHHs TOPMO3AT pa3BUTHE JedopMallMu y TOPLOB 00paslia, 4eM U OOBSICHSETCS €ero
6oukooOpa3Hast ¢opma B pe3yibTare UcHbITaHUH. OJHUM U3 CIOCOOOB YMEHBUICHUS CHUJ TPEHUS
SBJIIETCSl CMa3bIBaHUE TOPLIOB 00pa3ia rpagpuToM, rpaduTOBON CMa3KON WK apapUHOM.

OO0pa31bl U3 HCKYCCTBEHHOT'0 KaMHS (LIEMEHTHOTO MM HHOT'O PacTBOPA) N3rOTABIMBAIOTCS B BUJIE
KyOMKOB WJIN IIWJIMHIPOB.

JlepeBsiHHbIE 00pa3Iibl U3rOTABIUBAIOT B BUJE MPSIMOYTOJIbHOMN NMpHU3Mbl ¢ ocHoBaHueM 20 x 20
MM U BBICOTOU BJIOJIh BOJIOKOH 30 MM Mt KyOHUKOB co cTopoHoit 20 MM u Gostee.

[Inactuunele MaTepuanbl (MsArkass cTaigb, MeIb M JIp.) OJMHAKOBO XOPOIIO paboTaroT
Ha pacTsHKEHHUE U CKaTHe, TOITOMY HCTIbITAHUE Ha CHKATHE SIBISETCS TOTOTHEHHEM K HCIIBITAHUIO 3TUX
MaTEepUaIOB HA PACTSIKEHUE.

J1J1g IacCTUYHBIX MaTepHalioB MOYJIb yopyrocTu E, npeaen ynpyrocT v npejied TeKy4ecTd npu
C)KaTUM NPUMEPHO TE K€, YTO U NpH pacTsbkeHuu. llpym ckaTuy IUIacCTUYHBIX MaTEpHalOB CHJa
MOCTOSIHHO Bo3pactaeT (kpuBas | puc. 1), mpu 3TOM BeIMUMHY HaNpsHYKEHUH, COOTBETCTBYIOIIUX
paspylaroniel cusie, onpeaeaTuTh HEBO3MOXKHO, TaK Kak 00pasel] He pa3pyllaeTcs, a MpeBpallaeTcs B
TuckK (puc. 2,a).

XapakTepUCTUKH, aHAJIOTUYHBIE OTHOCUTEJILHOMY YJIMHEHUIO M OTHOCUTEIIBHOMY CYKEHHIO ITPH
pa3pbiBe, IPU UCIIBITAHUN HA CKAaTUE TAKXKE MOJYYUTh HEBO3MOXKHO.

VcnplTanuio Ha caTue MOJBEPrarloT TJIaBHBIM 00pa3oM XpYIKHE MaTepualibl, KOTOpBIE, Kak
MPaBWIIO, JIy4llle COMPOTHUBIISIOTCS CXKATHIO, YEM PACTSKEHHUIO, U MPUMEHSIIOTCS NIl U3TOTOBIICHUS
3JIEMEHTOB, paloTaromux Ha cxarue. Jlng wux pacyera Ha NPOYHOCTh HEOOXOAMMO 3HATH
XapaKTePUCTHKU MaTepUAJIOB, MOJTyYaeMble IPU UCIIBITAHUU Ha CKaTHE.

Ha puc. 1 kpuBag 2 mokasplBaeT AuarpaMmy cxaTWsl 4yr'yHa, U3 KOTOPOHl BUIHO, YTO 3aKOH
I'yka BBIMIOJIHAETCS UL TPUOTMKEHHO B HAYaJIbHOM CTauM HATPYKEHHUSL.

BepxHssa Touka quarpaMMbl COOTBETCTBYET pa3pylIaroIeil Harpy3ke Fmax, onpenenus KoTopyto,
BBIUMCIISIOT OpeJies MPOYHOCTH MaTepuaia Ha cxkatue ocrmy=Fmax/A
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1 — ManoyriiepoAuCTOn cTanu; 2 — 4yryHa; 3 — 0eToHa;
4 — COCHBI BJIOJIb BOJIOKOH; 5 — COCHBI MOIEPEK BOJIOKOH
Pucynok 1 - luarpammsl coxatus:

Pa3spymienne gyryHHoro oOpasiia MPOWCXOMUT BHE3AIHO MPH HE3HAYUTEIHHBIX OCTATOYHBIX
nedopmanuax. Pazpymienuro npeiecTsyeT 00pa3oBaHue TPEIUH, PACIOI0KEHHBIX TPUOIU3UTENHEHO
mox yriaoMm 45° x oOpasyromuMm OOKOBOH TOBEPXHOCTH 00pasla, T.€. MO JIMHHSIM JCHCTBUS
MaKCHUMaJIbHBIX KacaTeJIbHBIX HANPsOKeHUH (puc. 2,0).

XapakTtep paspyuieHust 00pas3ioB U3 0eToHa (IIEMEHTHOTO pacTBOpa, KaMHs ) TOKa3aH Ha pucC. 2,B
— MPU HATMYUU CUJI TPEHUS MEXAY ITUTaMH MAIllUHBI U TopiaMu obpasua. Paspyiienue npoucxoaut
MyTeM BBIKpAIIMBAHUS MaTepuaia y OOKOBBIX MOBEPXHOCTEH B cpemHed wacTu oOpasma. TpemuHb
00pa3yroTcs moj yriiom 45° K TMHUM JEHCTBHS HATPY3KH.

Z!HYFI/IG BUJCO

[Ipn cHMXEHUM CUJI TPEHHUs 3a CUeT HAHECEHUs cJosl MmapauHa Ha ONOPHBIE MOBEPXHOCTHU
o0pasia pazpyluieHre NPOUCXOANUT B BHJIE MPOJOIbHBIX TPEIIMH, MaTEpUall PacciiauBaeTcs MO JIMHUSAM,
napajuleIbHBIM JEHCTBUIO CKMMAIOILEN CHIIbI, U COMPOTHBIIEHNE MaTepraia yMeHbIaercs (puc. 2, 1).

Juarpamma cxatusi OeToHa MokaszaHa Ha puc. 1, kpusasg 3. VM3 nuarpamMMbl BUAHO, YTO POCT
Harpy3ku CONPOBOXKIAETCS YNPYTMMU JAeQopMalMsMH BIUIOTh [0 pPa3pyLIeHHs, 4YTO BooOOIe
XapaKTEPHO VIS XPYIKUX MAaTEPHUAIIOB.
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a — MaJIOYTJIEPOUCTAs CTalb; O — YyT'yH; B — IIEMEHTHBIA PacTBOpP 0€3 CMa3KH TOPIIOB;
I — IEMEHTHBIA pacTBOP CO CMAa3KOW TOPLOB; 1 — AEPEBO BJIOJIb BOJOKOH;
€ — JIEpEBO MOMEPEK BOJOKOH
Pucynok 2 - Bun 06pasioB U3 pa3inuyHbIX MaTepHajIoB 70 U 1MOCIe

sl
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HUCIIBITAHUS HAa CXKATUC:

OcoOpiM  cBOeOOpa3ueM OTIUYAETCS COMPOTHUBIICHUE CHKATUIO PEBECHHBI KaK Marepuala
AHM30TPOMHOTO M 00JaJaroIIero BOJOKHUCTON CTPYKTypoil. Ilpm cxxaTum, Kak M MpH PacTSHKEHUH,
IpeBecrHa 00JafaeT pa3IMyHON IPOYHOCTHIO B 3aBUCMMOCTH OT HAIpaBJICHUS CXKMUMAaBILEH CHIIBI IO
OTHOIIEHHUIO K HaIIPaBJICHHUIO BOJIOKOH.

Buieo cxxaTus IpeBECUHbBI BOIb BOJOKOH

CoxaTHe IpeBECHHbI IONIEPEK BOJOKOH

Ha puc. 1 n3o0paxkeHsl quarpammbl c:kaTUsi 00pa3lioB U3 IpeBeCUHbI 01HOM mopoabl. Kpusas 4
WUIIOCTPUPYET CKaTUe o0pasiia BAOJIb BOJOKOH, a KpuBasi 5 — mornepek BosokoH. [Ipu cxaruu Bob
BOJIOKOH JIpeBecrHa 3HauuTeIbHO (B 8-10 pa3) mpouHee, yeM Mpu CHKaTUU MOMEPEK BOJIOKOH.

[Ipu cxaTtuy BOOJIL BOJIOKOH OOpa3ell paspylIaeTcss BCJIEACTBHE CABUTa OJHOM dYacTu
OTHOCHUTEINLHO APYTOil (puc. 2, 1), a IpU CKaTUU MONEPEK BOJIOKOH IPEBECHHA CKIOHHA K TPECCOBAHUIO
Y HE BCET/a YJIaeTCs ONpeIeTUTh MOMEHT Havajia pa3pyiieHus (puc. 2, e).

dopMma npeacTaBieHus pe3yJbTarTa:

3amuTa J1abopaTopHON paboThHI

Kpurepun oneHku:

OyeHnka «OMaAUYHO» BbICMABIIAEMCsl, €CITU BHITIOJTHEHA YCTHAS 3aIIUTa Pa0OTHI 10 KOHCIIEKTY.

Oyenka «xopouio» @vblcmagisemcs, €Clli BEpHO OMpeIeNIeHbl XapaKTePUCTUKU MaTepuaia

Oyenka «y00671emeopumenbHo» 8blCMasisiemcs, €ciii BEpHO IIOCTPOEHA AUarpaMMa CKaThsl.

Oyenka «HEyO0B81eMBOPUMENbHOY BbICIMABIAEMCs, €CIH JuarpaMma He TIOCTpOeHa H
XapaKTEPUCTUKHU HE ONPE/ICIICHBI.

Tema 1.15 Ilepenaua punrT-raiika. Yepssaunas nepenaya Oo0uue cBeieHusi 0 peAyKTopax

JlabopaTopHoe 3ansitue Ne3
N3ydenne KOHCTPYKIHUIi Pa3JIHYHBIX TUIIOB PeIYKTOPOB U COCTABJeHHE KHHEMATHYECKHX CXeM
NPUBO/I0B

Ieas: popmMupoBaHue yMeHUH BEIOUPATh PEAYKTOP JUIsS TPUBOJA.

BoinosiHuB padoty, Bbl OyieTe yMeTh:

VY1 3 ynrate paboure/peMOHTHbIE YEPTEKH JIeTalIeH.

VY1 4 autaTh ¥ COCTaBIATh KHHEMATUYECKUE CXEMbl MEXaHU3MOB.

BrinosiHeHne npakTH4Yeckoi padoTsl cnocodcTBYeT GOPMUPOBAHNIO:

IIK 2.5. OcyuiecTBasTh 3KCIUIyaTalMi0 M OOCITY’KMBaHWE OCHOBHOI'O M BCIIOMOTATEIIbHOTO
TEXHOJOTNYEeCKOro 000pyA0BaHUS MPOLECCOB 00PaOOTKH METAIIIOB 1aBICHUEM;

OK 01. Boi6upats crioco0sl penieHus 3ajad npopecCuoHaNbHON JesTeIbHOCTH IPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTAM;

MarepunanbHoe oGecnieyenue: Creny «Paboume mpoueccel nmpuBoaHbIX MydT» JIC-PIIIIM;
Crenn «lleHTpoBKa BajnoB B TOpU30HTAIBHON IuiockocTH»; CreHn «M3ydeHnue mnporeccoB
MEXaHMYECKUX TMepenaw»; Buabl MIOCKMX MeXaHU3MOB (PEIyKTOphl KOHHYECKHE PEIyKTOPbI
YepBSUHbIE, PEAYKTOPHI HMIUHAPUIECKUE).

3aganue:

1. CocTaBUTh KHHEMAaTUYECKYIO CXEMY NPEATIOKEHHOTO PEAYKTOpa U ONMCAaTh €r0 Ha3HAuYE€HUE U
KOHCTPYKLHIO.

2. CocTaBUTh KNHEMATHYECKHUE CXEMBI IIPUBOIOB:

— ¢ UWIMHAPUYECKUM PEIyKTOPOM U PEMEHHOM Iepeaadeii;
— € KOHMYECKHMM PELyKTOPOM U LEIHOM Nepenayei;
— € YEpBSIYHBIM PEAYKTOPOM U LICITHOM Iepesadei.
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Iopsinok BbINOJIHEHHUS PA0OTHI:
1 PaccMoTpeTh TeopeTHUecKre MOI0KEHUSI.
2 V3yunTh KHHEMaTUYECKNE CXEMBI PEAYKTOPOB M UX KOHCTPYKIIHIO.
3 V3y4nTh METOIMKY MOCTPOCHHSI KHHEMAaTHUECKUX CXEM IPUBOJIOB.
4 CocTaBUTh KHHEMAaTHYECKYIO CXeMY IPUBO/IA.
5 Cnenatb BBIBOA.
Xox padoThI:
1. Ha3HayeHune peIyKTOPOB
TpamunuonHas cxema IJIaBHOTO NPHBOAA HMPOKATHOTO CTaHA BKJIIOYAECT PEAYKTODP, KOTOPBIH
obecrieynBaeT HEOOXOJUMOE MEPETATOYHOE YHCIIO MEXKY dJIEKTPOABUraTeseM 1 padboueii kineTsio. Bo
MHOTHX CIIydasX, KOrja MepelaToYHOe YMCIIO PEAYKTOpPAa MEHBIIE YeThIpeX M MOIIHOCTH IPHBOAA
HEBEIIMKA, PEIYKTOp OOBEIMHSIOT C IIECTEPEHHON KIEThIO B OJHOM Kopmyce. Kak mpaBuio, Takue
KOMOMHHPOBAHHBIC ILECTEPEHHBIC KIIETU-PEIYKTOPHl H3TOTOBIISIOT JUIS MHOTOBAJIKOBBIX CTaHOB.
Pexykrop mpuMEHSIOT IpW YacToTe BpalieHus padoumx BaikoB mMeHee 250 o6/muH. [Ipu Oonbinem
quciae 000pOTOB BHITOAHEN MPUBOJ C TUXOXOAHBIM JIEKTPOABUraTesneM 0e3 peaykropa. ¥ KpyHmHbIX
94acTO PEBEPCHUPYEMBIX CTaHOB (HANpUMEp, y TOJCTOJIUCTOBBIX) PEAYKTOPHI HE MPUMEHSIOTCS,
MOCKOJIbKY THXOXO/HBIN 3JIE€KTPOABUIATEIb JIETYe PEBEPCHUPYETCH.
PeaykTop - MexaHu3M, NMpeIHA3HAYCHHBINA Ui MIEepeadd BPALICHUS OT JICKTPOABHUTATENsS K
UCIIOJIHUTENBHBIM MEXaHHW3MaM ISl YMEHBLICHUS YTJIOBOH CKOPOCTH W YBEIMYEHUS KPYTSILETO
MOMEHTA.

2. Tunbl pexyKTOpOB

Tun penyxropa omnpeaenstoT MO BUIY 3yOuaThiX Iepenady U s 0003HAYEHUsS] NPUMEHSIOT
IIPONMCHBIE OYKBBI:

- ] — yununopuuecxue;

- K — xonuueckue;

- Y —uepgaunvle;

- K] — xonuuecko — yununopuueckue u m.o.

[To uucny cryneHei peayKTopbl ObIBAIOT:

- oOHOCmynenuamuole;

- ogyxcmynenuamuole;

- mpexcmynenuamule

3. KunemaTnueckmne cxeMbl peyKTOpPOB

Haubonee pacnipocTpaHeHHBIE CXEMbI pEIyKTOPOB, H300paKeHbI HA PUCYHKE 1.

Ha puc. l,a n3oOpakeH OAHOCTYNEHYATHI LUIMHAPUYECKUI penykTop. Takue pemayKTopbl
BBIITYCKAIOT C NMPSIMO3YyObIMH, KOCO3YOBIMH U LIEBPOHHBIMU KOJiecaMH. [IByXCTyleHYaTble pelyKTOphI
BBITNIOJHSIOT 10 pa3BepHyTOoH (puc.1,0) u coocHoit cxemam (puc. 1,B). CoocHbIe peayKTOPHI yI0OHBI,
€CITU HYXHO MOJYYHUTh OJHY JIMHUIO BAJIOB COEAMHSIEMBIX MEXaHH3MOB, UMEIOT Majible rabapuTHbIC
pa3Mepbl MO JUIMHE, B HUX JOCTUTAaeTCs OJMHAKOBOE CMa3blBAHHWE KOJIEC W3 BaHHBI, MPU 3TOM
YBEIUUMBAIOTCS TrabapuTHBIE pa3Mephl BIOJIb oceil BayoB. lllupokue peaykropel 0003Ha4arOTCA
oyksoii I, y3kue - V, coocHsle - C.Jng ymyuimieHus ycloBUH pabOThl THXOXOAHON CTyNEHU
UCTOJNB3YIOT PEIyKTOPbl C Pa3BOCHHONW OBICTPOXOAHOM cTymeHblo (puc. 1,r), pemayKTopsl ¢
Pa3IBOCHHOM CTyTIEHBIO 0003HavaroTcst OykBoi I11.

TpexcryrneHuaTsie peyKTOpbI BBIOIHAIOT 110 pa3BepHyTOMH (puc. 1,1) 1 pa3iBoeHHO (puc. 1,e)
CXEMaM.

Ecnmu xoMIIOHOBKAa MamuHbl TpeOyeT B3aMMHOW NEPHEHIMKYJISIPHOCTH OCEH BXOAHOTO U
BBIXOJTHOTO BAJIOB, MPUMEHSIOT KOHMYECcKue (puc. 1,5K) WM KOHMYECKO-IIMIUHApuIeckue (puc. 1,3)
PEAYKTOPBI.

bosnpmie mepenaTodHble  OTHOUIEHHMS, IUIABHOCTb, OECIIYMHOCTh U BO3MOYKHOCTh
CaMOTOPMOXKEHHUSI O00ECTIeUMBAIOT YEPBSUHbIE PEIyKTOpHl (PUCYHOK 2). Bpicokoe mnepemaTrouHoe
OTHOIICHHE IPU HHU3KOM YPOBHE IllyMa HMEIOT JBYXCTYIICHYATbIC YEPBSYHBICE M YEPBAYHO-
LWIMHIPUYECKHUE PELYKTOPHI.
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Pucynoxk 1 - Haunbonee pacnpocTpaHeHHbIE CXeMbI 3yO0UaThIX PEAYKTOPOB: a — OJHOCTYIIEHYAThIil; O
— JIByXCTYNEHUYAThI Pa3BEPHYTHIN; B — JIBYXCTYIEHUYATBI COOCHBIN; I' — JIByXCTYIEHUYATBIN C
Pa3/IBOCHHOM CTYNEHBIO; Il — TPEXCTYIIEHYAThIM pa3BEPHYTHIN; € — TPEXCTYIIEHYAThIN C
pPa3IBOCHHOM IIPOMEKYTOUYHOM CTYIIEHBIO;

K — KOHHYECKHI; 3 — KOHMYECKO-LIUINHIPUIECKUI

5%
\“b-ll

Pucynox 2 - Cxembl 4epBSYHBIX PETYKTOPOB: @ — OJTHOCTYTICHYATHIN; O — JIBYXCTYIECHYATHIN;
B — YEPBAYHO-LUIIMHIPUYECKU I

UYepBsiuHbIE PEAYKTOPHI BBITYCKAIOT ¢ HWXKHUM (puc. 3,a), BepxHuM (puc.3,0), GOKOBBIM
(puc.3,B) WK BEpTUKATBHBIM (PHUC.3,T') paCIOIOKEHUEM YEPBSIKA.
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Pucynok 3 - CxeMbl 4epBsSIUHBIX PELYKTOPOB:
a — HWKHUHN 4epBsiK; O — BEpXHUI YEpBsIK;
B — OOKOBO¥ UepBSK; I — BEPTHKAIBHBIN YEPBSIK;

OcCHOBHBIE HETOCTATKH YEPBSIUHBIX penyKTopoB — HU3kui KIIJ] u manelif pecypc paboThI.
4. KoHCTPYKIUSI pe1YKTOPOB
B TexHuke mpuMeHsIOTCs 0IHO - (TP YacToTe BpamieHus padounx Baiakos 200...250 o6/muH),
nByx- (40...50 o6/muH) u oueHb penko TtpexcryneHdarsie (10...15 o6/mMuH) pemykropbsl. U3

JIBYXCTYTICHYATHIX [HJIMHAPUYCCKUX PEIYKTOPOB MPUMEHSIOT PEAYKTOPHI, BBITOJHEHHBIC II0
pa3IBOCHHOM cXxeMe (PUCYHOK 4).

PucyHnok 4 - Penykrop AByXcTyneHYaThIi MIIMHAPHUECcKuil: 1, 7 — 3yOuaThie komeca; 2, 6 —
IECTEPHH; 3, 4 — TUXOXOIHBIN M OBICTPOXO/IHBIN BaJIbI;
5 — kopmyc; 8 — nonymydra; 9 — MOAMMUITHUK

Ha pucyske 5 npeacrasieH IpuBOJ € LEMHOMN epefadyei.
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1

1 — OBICTPOXOAHBIN BAJT; 2 — TUXOXOHBIN BaJT; 3 — BeAyIas 3B€3/J0UKa;
1 — BegoMas 3Be304Ka
Pucynox 5 — IIpuBog ¢ nienHoi nepenayei

Haubonee pacnpocTpaHeHbl CXeMbl peIyKTOPOB, U300paKeHbI HA PUCYHKE O.

j T Ill' B J. J_ i|!
I
x| x1{J
|+——JJ =
' T
LWJIMHIPUYECKUN KOHﬁqe;(-I;ﬁ YEPBAYHBIN

Pucynok 6 — Kunematuueckue cxembl peyKTOpOB

®opma npeacTaBiaeHus pe3yJbTaTa:

3ammuTa 1a00paTOpHON PabOTHI

Kpurtepun onenkmn:

Oyenka «omauyHo» 8blCMasisemcs, €Clii BbIIIOJIHEHA YCTHAS 3allluTa padOoThl 10 KOHCIIEKTY.

Oyenka «xopouioy 6bicmasisiemcs, eClli BEpHO ONMMCAHbI BCE JETAIM PEAYyKTOpa U COCTaBlIeHa
cxema MpHuBO/IA.

Oyenka «y0061emeopumenbHo» 8blcMagisaemcs, eClIM BEpHO OMMCAaHA YacTh JeTajel peayKropa.

Oyenka «Hey0081emeopumenbHo» blCMAagIaenmcs, Cly JeTalld pelyKTopa He OUCaHbl U cXeMa
MIPUBO/Ia HE COCTABJICHA.

Tema 1.17 Baabl n ocu. Onopsl Bas1oB 1 oceii. My rsi

JlaGopaTtopHoe 3ansaTHe Ned
HN3y4yeHune KOHCTPYKIUI U pacyeT Pa3JIM4YHbIX THIIOB NMOAIIMIHUKOB

eb: MOTyYnTh MPAKTUYSCKHUE HABBIKW OTMPECIICHHS TUIA TOAIIUITHAKA KaueHUsI, U3YUCHUS
KOHCTPYKUHHU, MAPKUPOBKH.

BoinosiHuB padory, Bbl Oyaere yMeTh:

VY 1 onpenensite HaNpsHKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTaX.

VY1 2 npou3BOAUTH pacueThl MEXaHUUECKUX Mepeaad U MPOCTEUITNX COOPOYHBIX €IUHUILL.

VY1 3 ynrate paboure/peMOHTHBIE YEPTEIKHU JIeTaJICH.

VY1 4 uutaTh ¥ COCTaBIATh KHHEMATUYECKUE CXEMbl MEXaHU3MOB.

BrinoiHeHne npakTHYecKOi padoThl cnocoOcTBYeT GOPMUPOBAHNIO:

[IK 2.1. BeImoaHATE pacyeTsl MapaMeTpOB TEXHOJOTHYECKUX IPOIECCOB 00pabOTKH METAIOB
JaBJICHUEM, pabOThI 000PYIOBAHUS, XaPAKTEPUCTUK UCXOJHBIX 3aTOTOBOK U METAIIIONPOTYKITUH;
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IIK 2.5. OcymecTBisITh 3KCIUTyaTallMI0 W OOCIYy)KMBaHUE OCHOBHOTO M BCIIOMOTATEILHOTO
TEXHOJIOTUYECKOT0 000pyA0BaHUS MTPOLIECCOB 0OPAOOTKH METAIIIOB IaBIICHUEM;
OK 01. Beibupars crioco0sI pemieHus 3a1a4 npohecCuoHaIbHON ASSITEIBHOCTA MPUMEHHUTEIEHO
K Pa3JIMYHBIM KOHTEKCTAM;
MarepuajibHoe o0ecriedeHmne: He TpeOyeTcs.
3aganmue:
N3yunth MapKupOBKY NOJMIUITHUKOB KaueHust. [lonyuuTs y npenogaBaTesnis MOAEIb MOAIIUITHIKA
Y U3YYUTH €r0 KOHCTPYKIIHUIO.
IMopsinok BbINOJIHEHUS PA0OThI:
1. Tlonyuuts y mpemnojaaBaTelis 3aJjaHUe Ha JIBa MOJIIMITHUKA KAUSHUS! OMPEICJICHHOTO TUIA U
pasmepa.
2. llomyunth y mpenoaaBareiss MEPUTENbHBIA HWHCTPYMEHT JUIS HAaXOXIACHHUS 3aJIaHHBIX
MOALIUITHUKOB M ONpe/eNieHNs Haubosee XapakTepHbIX pa3MepOB MOAIMIUITHUKOB COOTBETCTBYIOIIETO
THUIIA B XOIC POBEICHUS JIA0OPATOPHOU PabOTHI.
3. O3znakomutbes 1o Tabmuuam ['OCT ¢ cymecTBYHOMIMMH THUIAMU MOJIIMITHUKOB HX
KOHCTPYKTUBHBIMH, HArpy304YHbBIMH H TEOMETPUUYECKUMHU XapPaKTEPUCTUKAMH B COOTBETCTBUU C
MPOCTABISIEMBIMU HA HUX HOMEPaMH.
4. TlpousBectu oTOOp [BYX 3aJaHHBIX IPENOJaBaTeiieM MOAIIMUITHUKOB KAa4CHHSs, MPOBEPUTH
COOTBETCTBHE UX FT€OMETPHUUECKHUX Pa3MEpPOB IIPOCTABICHHOMY HOMEPY, paciindpoBaTh 3HAUEHUE BCEX
1P MPOCTABICHHOTO HOMEPA MO IITUITHHUKA.
5. PaccuuTtaTh HOJUIMITHUKY HA JOJITOBEYHOCTb.
Xoa paGoTsI:
HasnaueHnne mNOAIIMITHUKOB — MOJAJIEPKUBATh BpaIIalONIMecs BaJbl U OCH B IPOCTPAHCTBE,
oOecrieunBasi UM BO3MOXXHOCTH BpAIICHUS JIM KAa4eHHS, U BOCIPUHHMATH JEHCTBYIOIIYI0 Ha HUX
Harpys3Ky.
[MoammmHNKN Ka4eHHs — 3TO OMOPHI BPAIIAIOIIUXCS WIIM Ka4aloUXCsl JeTaJIel, UCTIOIb3YIOIINe
AJIEMEHTHI KaueHus (MapuKH, POJIMKH, UTIIbI) U paboTaloIue Ha OCHOBE TPEHUSI KaueHHsI.
DNEeKTPOABUTATEIN, TIOTLEMHO-TPAHCTIOPTHBIC U CETbCKOXO3IMCTBEHHBIE MAIITUHBI, JIETATEIIbHBIC
anmapaThl, JIOKOMOTHBBI, BATOHBI, METAINIOPEXKYIIIUE CTAHKH, 3yOUaThie peyKTOPhl U MHOTHE ApPYyTHE
MEXaHHU3MBI U MAIlIMHBI B HACTOSIIIEE BPEMSI HEMBICITMBI 0€3 IO IIIUITHUKOB KaueHHUSI.
[ToamMmHUKKA KadeHHsl COCTOST M3 JIBYX KOJell — BHYTPEHHEro / U HapyKHOTo 3, Tel
KaueHus 2 (I1apuKOB WM POJIMKOB) U cenapaTtopa 4 (puc. 1, a). B 3aBucumMoct ot .(popMbI T€T KaUEHUS
pa3nuyaT MOAIIMIHUKA IIapukoBble (puc. 1,0, 6, o, u) u ponukoBblie (puc. 1,8, 2, e 3,
k). Pa3HOBHAHOCTBIO POJIMKOBBIX MOIIMITHUKOB SIBJITFOTCSI UTOJIbYAThIEC MOAMUITHUKY (puc. 1, 0).
OCHOBHBIMHU 3JIEMEHTAMH TOJAIIUITHUKOB KaueHUs SBJSIOTCS Tela KaueHHs — IIAPUKU WU
POJIUKHM, YCTAHOBJIEHHBIE MEXIy KOJbIIAMH W YJACPKUBAEMBIC CEMapaTOpoM Ha OINPEACICHHOM
paccTOSHUU APYT OT ApyTa.
Jlocmouncmea noowunHuKo8 Kauenus:
- HA3KO€ TPEeHHE, HU3KHI Harpes;
- JKOHOMHSI CMa3KH;
- BBICOKUH YPOBEHb CTaHAAPTU3ALINY;
- SKOHOMUS JIOPOTHX aHTU()DPUKIIMOHHBIX MAaTEPHAIIOB.
Heoocmamku noowunnukog kavyeHus:
- BBICOKHE KOHTAKTHBIC HAMPSDKSHUS, W TTIO3TOMY OTPaHHYEHHBIA CPOK CITYIKOBI;
- BBICOKHE rabapuThl (0COOEHHO paauanbHbIC) U BEC;
- BBICOKHE TpeOOBaHUs K ONTUMH3AIMH BbIOOpa TUIIOpa3Mepa;
- OoIbIIIast YyBCTBUTEIBHOCTh K YJAPHBIM HArpy3KaM BCIIEJCTBHE OONBIION
AKECTKOCTU KOHCTPYKLIUU;

- IIOBBILICHHBIN LIyM;

- cabast BuOpo3ammTa, 00JIee TOTro, MOAMUITHUKN CaMH SIBJISTIOTCSI TeHepaToOpaMu
BUOpaImu 3a CYET Jake 04eHb MAION HEM30EKHOM pa3sHOPA3MEPHOCTH TET
KaueHusl.
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Mamepuansi. MaTepuanbl NOAMMITHUKOB KAUEHNs HA3HAYAIOTCS ¢ Y4ETOM BBICOKHUX TpeOOBaHUI
K TBEPJIOCTH U U3HOCOCTOMKOCTHU KOJICI] M TeJl KAYEHUS. 3JI€Ch UCIIOIB3YIOTCS IIIAPUKOTIOITUITHUKOBBIE
BbICOKOYTJIEepoaucThie Xpomucthie ctanu LIIX15 u IIX15CT, a Takke ieMEHTUPYyEMbI€ JIETMPOBaHHbIE
cramu 18XI'T u 20X2H4A. Teépnocts Konen u poiaukoB 00braH0 HRC 60...65, a y mapukoB HEMHOTO
oonpmie — HRC 62... 66, TOCKOIBKY IUIOMIAKa KOHTAKTHOTO JaBJICHHUS Yy IIIapuKa MEHBIIIE.
Cermnapatopbl H3rOTaBIMBAIOT U3 MITKHUX YIJIEPOIUCTBIX CTaleH 1100 13 aHTU(DPUKIIMOHHBIX OpOH3 AJIst
BBICOKOCKOPOCTHBIX ~MOMIIUMHUKOB. [IUpoko BHeApsIOTCA cemapaTtopbl U3  TIOPATIOMHUHUS,
METaJUIOKEPAMHUKH, TEKCTOJIUTA, TJIACTMACC.

s obecneuenus HOpMANLHOU U 001208€YHOL pabOOmbl TIOAIINITHUKOB KauyeHUs! K Ka4eCTBY HX
W3TOTOBJICHUS M TEPMHUUECKON 00pabOTKe Te Ka4eHUS U KOJICI PEIBbSIBISIIOT BBICOKHUE TPEOOBAHMS.

[ToAmMIHNKY KaueHusi — 3TO OMOPHI BpalIAIOIIMXCS WM Kavyaromuxcs netanei. [logmunuuku
KaueHHUs] B OTJIMYHE OT MOJAIIUIHUKOB CKOJIBKEHUS CTaHAApTU30BaHbl. [lOAIIMIIHUKK KayeHUs
pa3IMYHBIX KOHCTPYKIMH (Auama3oH HapyxHbIX auamerpoB 1,0—2600 mwm, macca 0,5—3,5 T,
HarpuMep, MUKPOTIOIITUITHUKY ¢ IapukamMu guamerpoM 0,35 MM W NOJIMIMIHUKA C IIapUKaMu
nuamerpoM 203 MM) U3TOTOBISIOT HA CIEIMATN3UPOBAHHBIX MOIIIUITHUKOBBIX 3aBOJIAX.

Brimyckaempie B CHI' moammmHuKy KaueHus KIIACCUDUITUPYIOT 10 CHOCOOHOCMU BOCHPUHUMATND

Z
.\{\\\\\‘\k

e e
Crd BRSSP

——
: BN

K

Pucynok 1 - [logmunauku Ka4eHus: a, 0, 8, 2, 0, e — paauaibHbIe MOIITUITHUKH, J/C, 3 — PaAHAIBHO-
YIOPHbIE TOJAIIUITHUKY; U, K — YIOPHbIE TOJIIUITHUKY; | — BHYTPEHHEE KOJIbI0;2 — TEJI0 KaueHHUS;
3 — HapyKHOE KOJIbIO; 4— cenaparop.

Pamuaneubie mommunHuku (cM. pHUC. 1, a—e) BOCIPUHUMAIOT (B OCHOBHOM) paJHAIbHYIO
Harpy3Ky, T. €. Harpy3Ky, HalpaBJIeHHYIO MEPIEHAUKYISIPHO K TEOMETPUUYECKON OCH BaJIa.

Y1opHbIe MOAMMITHUKYA (CM. pHC. 1, U, k) BOCIPHHUMAIOT TOJIEKO OCEBYIO HArpy3Ky.

PaguansHO-ymopHsle (cM. puc. 1,01, 3) 1 yHOpHO-pajualibHble  MOALIMITHUKA  MOTYT
OJTHOBPEMEHHO BOCIIPUHHMATh KaK paJHajbHYIO, TaK W OCEBYI Harpy3ky. [Ipum 3TOM yIopHO-
panuanbHble TOIIIUITHUKY MpeIHa3HaueHbI IS peodiagaronieii oceBoi Harpy3KH.
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B 3asucumocmu om coomnowienus pasmepos Hapy > KHOTO U BHYTPEHHETO JAMAMETPOB, a TaKkKe
IIUPUHBI NOOUUNHUKY OeliAm HA cepull: CBEPXIIETKYI0, 0000 JIETKYIO, JIETKYI0, CPEAHION0, TSIKEIYIO,
JIETKYIO IIUPOKYIO, CPEIHIOI0 HIHPOKYIO.

B 3aBucHMMOCTH OT cepuu MpH OJHOM U TOM K€ BHYTPEHHEM JMaMETpPE KOJIbLiAa MOAUIMITHUKA
HapyXHBIA JUAMETpP KOJIbLIA ¥ €r0 IIUPUHA U3MEHSIOTCS.

Ilo ¢opme men kauenus nodwunnuku Oensim HaA wapuxosvie (cM. puc. 1,a, 6, oc, u), ¢
yununopuveckumu  poauxamu (cM. puc. 1,8), ¢ konuueckumu poauxamu (cM. puc. 16,3, k),
ueconvuamote (cM.  puc. 1,0), ¢ eumvimu poauxamu (cM. puc. 1,e), ¢ 6Oouxkoobpazuvimu
ponukamu (chepuueckumn) (cM. puc. 1, e). Tena kayeHHs! UTOJIBYATHIX MOAMIUITHUKOB TOHKUE POJIUKH
— uribl guamerpoMm 1,6—5 mm. JlnunHa urn B 5—10 pa3 Oosbmie ux auamerpa. CemnapaTopsl B
UTOJIbYATHIX MOIIUITHUKAX OTCYTCTBYIOT.

1o yucny psoos men kawenus paziuuarom oOHopsiousie (CM. puc. 1, a, 6, 0—x) 1 08yxpsioHbie (CM.
puc. 1, 6, 2) MOMMMITHUKYA Ka4CHHSI.

[Io KOHCTPYKTHBHBIM ¥  JKCIUTyaTallMOHHBIM  TIPU3HAKAM NOOWUNHUKU  Oelam  Ha
camoycmanagnusarouuecs (cM. puc. 1, 6, 2) u necamoycmanasnusarowuecs (cM. puc. 1, a, 8,0—«).

CymiectByeT 6osiee 15 ThIC. THIIOpa3MEPOB MOIMIUITHUKOB pazMepoM oT 0,5MM 10 2m u Ooree,
maccoit ot 0,001 kr g0 7 T.
[TonmmnHUKY B AMana3oHe BHYTPEHHUX auameTpoB 3...10MM cTaHIapTH3HpPOBaHBI yepe3
ImM, o110 10 20MM — yepe3 2...3mMm, 10 110MM — yepe3 SmMm, g0 200mMm — yepe3 10mm, 10 S00MM —
yepe3 20MM.
[ToAmMIHUKY KaueHUs 10 HAIMPABJICHUIO BOCIPUHUMAEMON HArpy3KU pa3elifaioT Ha: -
panuanbHble, peHa3HaYCHHBIC BOCTIPUITHS PAJHaIbHON HATPy3KU
(momepex MpoI0IbHON OCH BpAllleHHUs) K MEHBIIUE 110 BETMYNHE OCEBbIC
Harpys3Ku, JOMYCKAaT HEOObITHE TIepeKkockl (10 1/4°);
- YIIOpHBIE, BOCIIPUHUMAIOIIINE TOJIBKO OCEBYIO HAarpys3Ky;
- pamualbHO-yTIOPHBIE, BOCIIPUHUMAIOIINE KOMOMHUPOBAHHYIO (OCEBYIO U
paananbHyI0) HArpy3Ky.

Ilo ¢gopme men rauenus noowununuxu Oensim Ha wapukosvie (cM.puc. 16, a, 6, i, u), ¢
yununopuveckumu poaukamu (cM. puc. 16,6), ¢ konuueckumu poauxamu (cM. puc. 16,3, ),
ueconvuamoele (cM.  puc. 1,0), ¢ eumvimu poruxkamu (cMm. puc. 1l,e), ¢ bOouxoobpazHviMu
poauxamu (chepudeckuMu) (cM. puc. 16, 2). Tena kaueHUs UTOJIBYATHIX MOIIIUITHUKOB TOHKUE POJIUKU
— wurnbl guamerpoMm 1,6—5 mm. Jlnuna urn B 5—10 pa3 Oonbmie ux auamerpa. CemapaTopsl B
UTOJIBYATHIX MOIIIUITHUKAX OTCYTCTBYIOT.

Ilo uucny psoos men KaueHus paziuuaiom — 00HOpsOHble (M.  puc. 16,a, 6, 0—
K) 1 08yxpsoHnble (CM. puC. 16, 6, 2) TOJIINITHUKY KaueHHs.

[Io KOHCTPYKTHMBHBIM ¥  DKCIUTyaTallMOHHBIM  TPU3HAKAM NOOWUNHUKU — Oeldm  Ha
camoycmanagnusarowuecs (cM. puc. 16, 6, 2) u necamoycmanasnusarowuecs (cMm. puc. 16, a, 6,0—k).

MapkupoBKa NOAMIMITHUKOB KaYeHHSsI.

Kadwcowiti noowunnux kavenuss umeem yciogHoe Kieumo, obosnauaioujee mun, pasmep, Kiacc
MOYHOCMU, 3800-U320MOBUMEND.

Ha Hepa3zbeMHble MOALIMITHUKY KJIEHMO HAaHOCST Ha OJHO M3 KoJjell, Ha pa30opHble — Ha 00a
KOJIbIIa, HAIIPUMED, Ha PAIHaIbHBIN IMOAMUITHAK ¢ KOPOTKAMH IAJIHHIPUYECKIMHA POJIMKaMH (CM. PHLC.
1, 8), Tie HapyX)HOE KOJIbLIO 0e3 OOPTOB U CBOOOIHO CHUMAETCS, @ BHYTPEHHEE KOJBI0 ¢ OOpTaMu co-
CTaBIISIET KOMIUIEKT C CEMapaTOPOM M POITHMKAMH.

[Tox TUIIOM MOJIIMIHUKA MOHUMAIOT €0 KOHCTPYKTHBHYIO Pa3HOBHIHOCTB, ONPEACIISEMYIO 110
MpHU3HaKaM KJIacCU(PHUKaAIUU.

YcnoBHOe 0003HaYeHNE TOMIUITHUKA COCTABISIETCs U3 QP (MaKCUMalIbHOE KOJIMYECTBO (P
7) m xapaktepusyer BHyTpeHHUI nuamerp IIK, ero cepuro, Tum, KOHCTPYKTHBHYIO Pa3HOBHUIHOCTD.

[Topsimok orcuéra nudp crpasa HaseBo (puc. 2).
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PaiHansHeld 33-

30p. OCEBag HIpPa. Kmacc MecTo mudpst JonoIHHTeIEHEE
MOMEHT TpeHHA  TOHMHOCTH VCIOBHOTO 0003HAUEHHA C003HATEHHL
i )
v v 6 5 4 3 2 ¥
Y r r Y r y r 3
C epHE NOIIMHIHHES T JuanmeTp sana
CepHA NOJMHNEHEA

KOHCTPVETHEHEIE 0COOSHHOCTH

THN NOIMHIHHEA

Pucynok 2 - [Ipumep MapKupOBKH MOAIIUITHUKA.

Ilepsas u emopas yughpuvl cipaBa yCIOBHO O003HAYAIOT €20 HOMUHANbHLIUL GHYMPEHHUL
ouamemp d (muametp Baja). [[s ompeneraeHuss HICTUHHOTO pasMmepa d (B MUJUIMMETPax) HEOOX0IMMO
yKa3aHHbIE JIBe U(PPBI YMHOXKUTH Ha TsATh. Hanmpumep, moamumnHuK ...04 uMeeT BHYTPESHHUHN THaMETP
(04 x 5) = 20 MM. DTO MpaBUIIO PACIIPOCTPAHSIETCA HA MOAMIUIHUKY ¢ nudpami ...04 u Beiie, 110 ...99,
T. €. st J=20H-495 mm. [Mogmumnauku ¢ nudpamu... 00 umerot d- 10 mv; ...01 d= 12 mm; ...02 d= 15
MM; ...03 d= 17 mm.

Tpemvsa yugpa cnpasa oboznauaem cepuro NOOWUNHUKA, OTIPEIEIISISI €ro Hapy KHbIN quamerp: |
— 0cobo nerkasi, 2 — nerkasi; 3 — cpenuss, 4 — TsKenas; 5 — Jnerkas mupokas, 6 — cpegHss
IIHPOKa.

Yemsepmas yughpa cnpasa oboznauaem mun noowunuuxa. Eciu sta mudpa 0, To 3TO 03HAYaeT,
YTO MOJAIIUIHUK pajvaibHbIN IIAPUKOBBIN OJHOPSIHBIN; IAPUKOBBIA OJHOPSAIHBIN (ecnu neBee () HeT
uudp, To 0 He yka3pIBaoT); | — paguanbHBIN MIAPUKOBBIN IBYXPAIHBINA chepruuecKuii; 2 — paanaiib-

HBI C KOPOTKMMHU LWIMHAPHUYECKHMMM PpOJIMKaMM; 3 — paauaibHbIi POJUKOBBIM JABYXPSIHBIN
cepuueckuil; 4 — UroIbYaThIM WM POJMKOBBIA C JUIMHHBIMU LMJIMHIPUYECKUMHU POJIMKAMM; 5 —
POJIMKOBBIM C BHUTBHIMH pPOJUKaMU; 6 — pagualibHO-YIOPHBIM IIAPUKOBBIM; 7 — POJIMKOBBII
KOHHUECKHUH (paJuanbHO-yIOPHBIN); 8 — YHOPHBIN MIapUKOBBIN; 9 — YHOPHBII POIMKOBBII.

LIAPUKOBBIN PAJUATIBHBIN OJHOPSIHBIM . ..eeuteiteiiteaiie it eaieeeeeeniieeen 0

IIAPUKOBBIN PaUaTbHBIA COEPUUCCKHUM .. .evvneineininniniiiiieineneeiieneenen |

POJIMKOBBIN paguaibHbIA ¢ KOPOTKUMH HUAJIUHAPUYECKUMH POIUKAMH ........ 2

POJIMKOBBIN PaUaNbHBIA CHEPUUECKUM ..uvuenineineeniitintieiint e 3

POJIMKOBBIN paguaibHbINA ¢ JUIMHHBIMY [IWJIMHIPUYECKUMU WU UTOJIbYATHI-

LY 0% 080 T0 0107 002 0L 0 4

POJMKOBBIA PATUATIBHBIN C BUTBIMUA POJTHKAMME .. ..vveeennteeeennneeennneeennnnanns 5

IIAPUKOBBIN PAIUAIBHO-YIOPHBIM .. .ovuiiiiiiiiiiiiiti i 6

POTMKOBBIM KOHUUECKIM ... .uuttteenetteentteeeteeeateeeeeeeaneeeenneeennnens 7

LIAPUKOBBIN YIIOPHBIA U IIAPUKOBBIM YIIOPHO-PAAUAIBHBIN ......veuvvennennn. 8

POJMKOBBIN YIIOPHBINA U POJIUKOBBIA YIOPHO-PATHATBHBIN «..\uvvveeneeennnn. 9

Taxk, Hanpumep, nogmUIHUK 7208 sSBIASETCS POJTUKOBBIM KOHUUECKHUM.

Ilamasa u wecmas yugpsl cnpasa xapakxmepusyiom KOHCMPYKMUSHbIE O0COOEHHOCmU
noowunHuxa (Hepa300pHBI, C 3aLIUTHON 1aii00M, ¢ 3aKpenUTeIbHON BTYJIKOH | T. 11.). Hanpumep:

50312 — paauanbHbIil OTHOPSAHBINA IAPUKOIIOAIIUITHUK CPEAHEN CEPUU CO CTOOPHON KAHABKOU
Ha HAapY>KHOM KOJIbIIE;

150312 — TOT K€ MOAIIUITHUK C 3aIMTHON ani0oii;

36312 — paauanbHO-YNOPHBINA IIAPUKOBBIM OJHOPSAHBIA NOMIIMIIHUK CpPEJHEH CepuH,
Hepa30opHbId. http://discover-thailand.ru/frukti-thailanda.html

Cedvmas yugpa cnpasa xapakmepusyem cepuro nOOUUNHUKA NO UUPDUHE.

I'OCTom ycTaHOBIEHBI CHEAYIOIIUE KJIACChl TOYHOCTH MOAIIMIHUKOB KadeHus: 0 —
HOpMaJbHBIN Ki1acc (Kak mpaBuiio, 0 B 0003HAYEHUHU HE YKa3bIBAIOT); 6 — MOBBIIIICHHBIN; 5 — BBICOKUH,
4 — 0c000 BBICOKHI, 2 — cBepxBBICOKHH. [[ndpy, 0603HaUarONTy 0 KJIacC TOYHOCTH, CTABSAT CJIEBA OT
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YCIOBHOTO 00O3HAYEHMsI NMOAUIMITHUKA U OTICIAIOT OT HEro 3HaKoM Tupe; Hampumep, 206 o3Hagaer
LIApUKOBBIN paJuanbHbI MOAIIMIHUK JIETKOW CEpUM C HOMMHAIBHBIM JuamerpoM 30 mm, Kiacca
To4HOCTH 0.

Kpome mudp ocHOBHOTO 0003HAUEHHUS CleBa M CIpaBa OT HETO MOTYT JIOTOJHUTEIbHBIC
OyKBEHHbIE WM LU(PPOBBIC 3HAKU, XapaKTEPU3YIOIUE CIEIUATIbHbIC YCIOBUS U3TOTOBJIEHUS JAHHOTO
MOLINITHUKA.

Tak, kjacc TOYHOCTH MapKUpPYyHOT LU(POM cieBa yepe3 TUpe OT OCHOBHOIO 0OoO3HadeHus. B
MOPSIIKE TOBBIIMICHUS] TOYHOCTH KJIACCHI TOYHOCTH obOo3HavaroT: 0, 6, 5, 4, 2. Knacc TouHOoCTH,
ob6o3Havaemoi mudpoir 0 U COOTBETCTBYIONMIEH HOPMAJIbHON TOYHOCTH, HE MPOCTABISIIOT. B 00mmm
MalIMHOCTPOEHUE MPUMEHSIOT NOJUIMIHUKM KiaccoB 0 M 6. B M3AENUSAX BBICOKOW TOYHOCTH WM
paOoTatoieit BBICOKOH 4acTOTOU BpaIllCHUS (LLnMHeNbHbIE y37IBl CKOPOCTHBIX
CTaHKOB, BBICOKOOOOPOTHBIN 3JIEKTPOJABUTATENN U [Jp.) NPUMEHSIOT IMOAIIMIHUKU Kiacca 5 u 4.
HOJIIIMITHUKY KJIacca TOYHOCTHU 2 UCMONIB3YIOT B THPOCKONIUYECKUX MPUOOpax.

Tax, Hanpumep, noxmunauk 7208 — kinacca Tounoctu 0.

IToMrMO IpUBEICHHBIX BbILLIE, UMEIOTCS M JIONOJIHUTENbHbIE (00Jiee BHICOKHE U 00Jjiee HU3KHUE)
KJIACChl TOYHOCTH.

B 3aBucMMOCTH OT HaIM4Msl JONOJHUTEIbHBIX TPEOOBAHUIN K YPOBHIO BUOpAIMii, OTKIOHEHUAM
(OpMBI 1 pacIIoIOKEHHsI TOBEPXHOCTEH KaueHUs,, MOMEHTY TPEHHSI U JIp. YCTAaHOBJICHBI TPHU KaTETOpUHU
MOJIUMITHUKOB: A — TIOBBIIICHHBIE PErJaMEHTUPOBAaHHBIE HOPMbI, B — perniaMeHTHpOBaHHBIE
HOpMbI; C — 06e3 JONOJHUTENbHBIX TPEOOBAHUH.

Bo3MoxHbIe 3HAaKM crpaBa OT OCHOBHOTO oOo3HaueHuss: E — cemapaTop BBINONHEH U3
IJIACTUYECKUX MaTepuasos; P — neranu nmoAmMnHuKa U3 TEIIocTOMKuX cranedl; C — MOAIIMITHUK
3aKpPBITOrO TUIIA IIPYU 3alI0JHEHUU CMAa30YHBIM MaTEPUAIIOM U JP.

[Ipumepsl 0603HaYEHUI TOAMIUITHUKOB:

311 — noAMMIHKK MAPUKOBBIA paluanbHbIA OJHOPSAIHBIN, CPEAHEN CEPUH JUAMETPOB 3, CEpUU
mvpuH 0, ¢ BHYyTPEHHUM JuaMeTpoM d= 55 MM, OCHOBHOM KOHCTPYKIIMH, Kjacca TouHOCTH 0;

6-36209 — DNOAIIMIHUK INIAPUKOBBIM pPaIUaIbHO-YIIOPHBIA OJHOPSAHBIN, JIETKOW Cepuun
nuameTposB 2, cepud wupuH 0, ¢ BHyTpeHHUM AuaMmeTpoM d = 45 MM, ¢ yriiom KoHTakTa a= 12°, kjacca
TOYHOCTH 6;

4-12210 — NOAIMIMITHUK POJIMKOBBIA pajuaibHbI C KOPOTKUMH LUIMHIPUYECKUMH POJIMKaMHU,
JIETKOH cepuu AuaMeTpoB 2, cepuu mupuH 0, ¢ BHyTpeHHUM auamerpoM d = 50 MM, ¢ oqHUM 60pTOM
Ha HapYy>KHOM KoJblie (cM. puc. 14.9, 0), kinacca TOUHOCTH 4;

4-3003124P — mNOAIIMIIHUK POJMKOBBIA paJuaybHBIi chepudeckuii IBYXpSIHBINA 0c000
JIETKOW cepuM AuaMmeTpoB 1, cepuu mUpuH 3, ¢ BHYTpeHHUM auamerpoMm d=120 MM, OCHOBHOI
KOHCTpYKIHMH (cM. puc. 14.8), kiacca TOUHOCTH 4, eTaly MOAIUITHUKA U3TOTOBJIECHBI U3 TEIIOCTOMKIX
CTaJen.

Pacyer noAIIMNHNKOB KaYeHMUS.

Beoywuii ean.
JUaMeTp BXOJHOTO y4acTKa Baja:

167 _, 16-147,7-1000

d | =3 = = 31,1 mm.
’ 7], 725

[IpuHumaem:

del =~ 35MmMm.

ANaMCTp BaJia o NOAIIUITHUKHA:

d

nl — 40 mm.
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Beoomutit ¢an.
JMaMETP BBIXOJIHOTO YYacTKa BaJia:

d@ﬁsz; 3\/16-516,7-1000:

3 =

ﬂ_[z_]k 725 47,2 MM.
[Tpunumaem:
d o = 50 mm.

JMAMETP Bajla 10/ HOAIIUITHUKH:
d o = S5mMm.

[To nuameTpy BaJsia o1 MOAUIUITHUKY MpuHUMAaeM (Tabdu. 1, puc. 1).

Tabnuna 1. Pa3Mepsl NOIMIMITHUKOB

Ne d,MMm | D,MMm | b, MM C,xH | Co, xH
lecTepHs 308 40 90 23 31,3 22,3
Komeco 311 55 120 29 54,9 41,8

KoHCTpyKTHBHO onpenensieM pa3Mep OT OCH KOJIeC A0 OCH MOAIIUIHUKOB /;=[>=60 MM.

Pucynok 1 - IlonmunHuk paguanbHbIi OZHOPSTHBIN

Cxema Harpy>xcHUs BAaJIOB [TOKAa3aHA Ha pI/IC2
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Pucynok 2 - Cxema Harpy>keHHUs BaJIOB

Benymwii Bas.
Peakuuu onop:
B IUIOCKOCTH X7

3692

R,=R,=L-392_ 1g46H.
27 2
B IUTOCKOCTHU Y Z
1 d 1 80
R, . =—| Pl +P —L|=——]1378-60+841— |=
! 211(” “2) 2-60( 2) 970 H.

1 d 1 320
R,=—1| Pl,—P, =% |=——|1378-60-841"— |=
v 211( T 2] 2«60( 2) 409 H.

I[TpoBepxa: Ry1 —i-Ry2 —P = 0.

7

CyMMapHBbIe peakuu:

F, =R =R +R> =1846"+970° = ,yespy

F,, =R, =R, +R,,’ =1846" +409° = 1891 H.

[Togbupaem noammmHUKY 10 O60JIee HarpykeHHou onope 1. Hameuaem pagnanpHbIe
11apuKoBble noamunHuky 308:

d=30mMm; D=90 mm; B=23 mm; C=31,3 kBt; Co=22,3 kBT.
Koadduuumentsr:
k = 1;

o
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ta
I

gV

= 0,038; £

o rl

= 0,404>¢;

C

X=0,56; Y=1,75.
DKBUBaJICHTHAs Harpy3Ka:
P =(XVF,,+YF )k K, =(0,56-1-2085 +1,75-841)1-1= 2640 H.

PacuerHas m1OATrOBEUHOCTH:

c/P,)’ 31300/2640)°
L, = 16667g = 16667( ) = 28637 u. >L3an=8760 u.
n, 970
Benowmerii Bai.
Peakuus omnop:
B Iu1ockoctu XOZ
ch — _Ft'12+Pu'(ll+2'lZ) :3003’8 H;
2'12
Ry, = 22l 331774,
2'12
B uiockoctu YOZ
d,
Fu'(ll +212) +Fa2 'T_FT'Z 'lz
cYy — = 5122,2 H
2 " lz
d,
Fu'l1+Fa2 .7+FT2 'lz
RDY = 2 l == 3122,4 H.
"2

zYizFH_FT"Z_RCY—l-RDY:O'

CymMapHble peaknmu:

F.3 =R3 = |R% +R%, =/3003,82 + 5122,22 =3035 H.

Fry =Ry = |R% + R}, =/3317,72 + 3122,4? =3780 H.

[Tonbupaem noJMIMITHUKY 110 GoJiee HarpyskeHHO# ornope 4. Hameuaem paananbHble
IAPUKOBBIE NOAMMUITHUKY 311:
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d=55mm; D=120 mm; B=29 mm; C= 54,9 xBt; Co=41,8 kBT

ko’ = 17

k= 1

V=1
o _ 0,02; F =0,223 >¢; X=0,56; Y=2,2
C - 5 s F 5 SX — Yy 5 T Ly4.

0 r4

DOKBUBAJICHTHAs Harpy3Ka:

P, = (XVF,4 + YE)kyk; = (0,56 1-3780 + 2,2 -841) - 1 -1 =3968 H.

PacueTHas 10JrOBeYHOCTD:

(c

P)3 (54900
Ly = 16667 ~——"— = 16667
2

3
/3968)
242,5

= 182084 4.

Ly > Lg,,. IIOMIIMIIHUK OPUTOJEH.

®opma npeacTaBiaeHus pe3yJbTaTa:

3amuTa 1a00paTOpHON PabOTHI

Kpurepun onenkn:

Oyenka «omauyHo» 8blCMasisemcs, €Clii BbIIIOJIHEHA YCTHAS 3allluTa padOThI 10 KOHCIIEKTY.
Oyenka «xopouioy 6vicmasisAemcs, €Clli BEpHO 0TOOpaHbI U PACCUUTAHBI TOIIUITHUKH.
Oyenka «y00671emeopumenbHo» 8blCMAasIsAemcsl, €Ciiv, BEpHO, 0TOOPaHbI MOAMIUITHUKH.

Ol/leHKa «Heydoeﬂemgopumeﬂbfto» evicmaeniemcs, €CIN MNOAIIMIIHUKHM HE OTO6paHBI U HE
pacCUMTAHBIL.
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