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Beenenne

BEI}KHUIL&I.IJI‘IM ATATOM PHFHJTI:I ﬂ'ﬁ‘}"'—lﬂlﬂﬂ.{l{xcﬂ B MpoUHccce HIYVYCHHA KYpPCod ABIACTCH
BEITMIONHCHHE NPAKTHYECKHX paloT, KOTOphIC CNOCODCTRYIOT CHCTEMATHIAIMH H 3AKPCTICHHID
IOJYHEHHBIX TEOPETHHECKHX THAHNH M NPAKTHHECKHX YMeHU; (GOopMHPOBAHUIO HABBIKOE PadoThl
€ PasIMYHBEIMH BHAAMH HHOPMALIMH, PA3BHTHH) NO3HABATENBHEIX CNOCOOHOCTEH M aKTHBHOCTH
CTYICHTOB,  (OPMHPOBAHNID  TAKHX  KAa4ecTB  JHYHOCTH, KaK  OTBETCTBCHHOCTL M
OPraHH30BAHHOCT, CaAMOCTOATE/IBHOCTE MBIIIJIEHHA, CIIOCO ﬁHUCTb K CAMOPA3BHTHHY,
CAMOCOBEPIICHCTBOBAHHID M CAMOpEATH3alliH, BOCTIHTAHHID  CaMOCTOATENBHOCTH — Kak
JUYHOCTHOTO KadecTBa Oyayiiero padodero.

[lpakTHueckne padoThl  BRIMOIHAKTCA Mociac M3YYICHHA TCOPCTHYUCCKOTO MaTcpHama
COOTBETCTBYHOUIHX TCM.

BbII'IﬂJ'IHEHI{E IEilJIE,J]Df‘I I'IpﬂIETH'lECI{GI‘:I pﬂEﬂTI:I COCTOHT H3 CIEIYHMUIHX 3TANIOE

= CaMoOCTOATe/IbHAdA M0N0 TOBKA CTYIEHTOR;

- IIFICIEEIJKH IIPEIIO,H,HBH.'I'EJIEM I'oTOBHOCTH Oﬁ}"'lﬂHJ].T.IHKUH K BBIINIOJIHEHHKY leH.K'I.'H'-lECK{Jﬁ
paboTE;

— BBINOJIHCHHE MPaKTHYCCKOH paboThl;

— OpraHu3alUOHHO-TeXHHYeckoe olciykHBande padoyvero Mecra, 3alIMTA Pe3yIbTATOR
padoTHI.

MC'I'G,JH'—[CCKHG VEAZAHHA Hanpap/icHbl Ha OKA3aAHHS MC’l'ﬂ,ﬂ.H'{CCKUi’i MNOMOLLH GEFHEIGNHXCH
NPH BRINOJHEHHH TIPAKTHYECKHX padoT.

3auTeHHble NpakTHYecKHe padoThl ABNAOTCA OCHOBAHWEM 8 NPWHATHA PELISHHHA, ©
JoTycKe 0fyaaroImerocs K clade 3avera.

Lean BrimogHeHHA npakTHuYeckux pabor mo MJIKO03.01 Cnecaphoe meno M TeXHHYECKHE
H3MEPEHHAL

- IAKPETNIEHHE ¥ CTYAEHTOR TEOPETHYECKHX IHAHHI;

- OCBOCHHE HEOOXOAMMBIX YMCHHH U clOCoDOB JCATCILHOCTH,

- (hOPMHPOBAHHE MCCICAOBATEABCKOTO M (HIM) TPaKTHHCCKOTO ONBITA  HEpes
BK/TIOUYCHHE CTYACHTOB B PA3THYHBIC BHIBI ACATEILHOCTH.

Brinonsenne odyuarommmucs npakruyeckdx pabor Hanpasiedo Ha GopmupoBaHne yMeHuil
NPHMEHATE MOJYYEHHBIE 3HAHWA Ha TIPAKTHKE, PA3BHTHE HHTEUIEKTYATBHBIX H YIeOHBIX YMEHMIT
vy Oyaymux padouyHx: aHATHTHYECKHX, [IPOCKTHPOBOYHLIY, KOHCTPYKTHBHBIX H Ap.; MOAy4eHHEe
HABKKOE TUTAHHPOBAHHA CBOEH JISATENBHOCTH, CaMOKOHTPOJIA; COBEPHICHCTEOBAHWE YMEHHA
paboTel ¢ yueOHOH M CHOparoYHON IHTepaTypoi, HHTePHET-HCTOYHHMKAMH, RBEIPAOOTKY npH
PElIEHHH M CTABITEHHEIX Faaa4 TAKHX I'IPD{]JEC{JI{GHELI'ILH{J SHAYHHMMBIX KaA4eCTE, KaK
CAMOCTOATETEHOCTE, OTRETCTREHHOCTE, TOMHOCTh, TROPHUECKAS HHHITHATHEA.

B pesyibrare BeUIOIHEHUS NPAKTHYECKHX padoT CryleHT 10JKEH OBIA1ETh:

NPAKTHYECKHM ONBITOM:

= [POBEACHHA TEXHHYCCKHX H3MEPEHHIT COOTBETCTBYIOIIHM HHCTPYMEHTOM B IpHOopamMu;
BEIIOJIHCHMA PEMGH'[’H ,U,E'l'ﬂ.llt?l?{ HB'IIJMH)EH.II.H:

CHATHA M YCTAHOBKH arperaTtos W Y3I0B aBTOMOOHIA;
HCTOMB30BAHIA THATHOCTHYCCKHX MPHOOPOB H TEXHHYCCKOTO 0DOpyI0BaHHA;

- BRITIOJIHEHHA PErTIAMEHTHRIX padoT no TEXHHYECKOMY 00CI YAHBAHHIO ABTOMODHICH,

YMEHHAMM:

- BRIMOIHATE METPOIOTHHECKYH) NOBEPKY CPEACTE HIMEPEHHIi;

- BRIOMpATh H MOJIB30RATHCA HHCTPYMEHTAMW W NMPHCIOCOOIEHHAMN 18 CIECapHBIX paboT;

Odopmiaenne nposeieHHoi npakrnydeckoil padboret: [pakrHyeckne padoTel BINOIHAKTCH B
pabounx TeTpajax.

MOPAJOK BLINMOJJHEHHUA MPAKTHUYECKHX PABOT
TemaTHKa W OYEpPEeIHOCTh BRITIONHEHHMA TPAKTHYCCKHX paboT OmpeaenfeTcs MporpamMMoil
Kypca B coobuiaeTes npenogagare/ieM Ha NEePBOM 3aHATHH TPYITIEL.



IlpakTHueckne padOTHl BBIMOMHAKOTCA B COOTBETCTBHH € paclHcaHHEM YUeOHBIX 3aHATHIH.
Pabora CT}’,EI,UI-ITIEIB Ha pﬂﬁDT-ICM MECTC ﬂ[HJIfI'.‘IBﬂ,EI,IJITCSI B COOTBCTCTEMH € MCTOIHYCCEHMH
VKa3aHHAMH K Kax1o0i npaktHyeckoit paGore. CryneHt aomkeH ObITh  TNOATOTORICH K
BRITONHEHUKY OUEpelHoi npakTHyeckoil pabore, M3VUMBR HeoDXOAHMBIT MaTepHan yuyedHbLIX M
METOIHYECKHX NocoOHI.

IMo BeeM mpakTHYeckHM padoTaM odopMIgioTes 0T49eThl. OTYeT Mo npakTHYecKoi padore
COCTABJIAETCH Kbk IbIM CTYIEHTOM CAMOCTOSTEIRHO.

Bce oTYeTH BRITIONMHAKTCA B OJIHOH CMElHATEHO OTBeIeHHOH TeTpaan. OTUYeT BRITIOIHAETCA B
TeYeHHE TPAKTHYCCKOTO 3aHATHS H NIpH HeoOXoJuMOoCTH oQopMIIgeTes 3a cHET CaMOCTOATE TLHOH
padoThl. BEIMOOHEHHEIH OTHET NPEICTARIACTCA HA CINCAYIONICE 3aAHATHE.

B Havane KamkIoro OTYETA YKA3LIBACTCA TemMa padoTel, TNMPHBOIWTCA [ENsL W KpaTKOC
CD,‘IEP}IEE]HHE.

O0mmii 3aveT Mo NpaxkTHYECKHM paboTaM BBICTABIAETCA CTYASHTY MOCHE BhIMOIHEHHA HM
Beex pabor, odopsileHns B sawuTel oTdeTos. MopMa nposeneHus 3adera — cobeceoBaHue 1o
BCEM TEMAM IMPAKTHHECKHX FAHATHIH.

NMPABHJIA TEXHHKH BE3OINACHOCTH H OCHOBHBIE TPEBOBAHHA
OXPAHBI TPY/JA IIPH BBINTOJTHEHHH ITPAKTHYECKHX PABOT

llEpEﬂ Ha4vaaoM BRIIIOIHEHHA TIPAKTHHYCCKHX paﬁD'I CTYVICHTH DO HBL OFHaAKOMHTRCH C
HACTOAIMMH  mpaBunaMy. Kakmawiii  cTYIeHT, TNpomeamni  HECTPYKTa® 10 TeXHHKE
De30TMACHOCTH, JIDIKEH PACTIHCATRCA B JKYPHAIE, CTYJAECHTHI, HE NMPOIIEIINHEe HHCTPYKTAK H He
PaciHCABIITHECH B AYPHAIC, K BRINOTHCHHR IMPAaKTHYCCEIX pﬂﬁDT He JOIMYCEarTCH.

Cmydenmam zanpewiaemcs.

- BBIHOCHTE W3 nmabOpaTopHH feTam, npHOOpPEl WIH BHOCHTE TIOCTOPOHHHE TPEIMETEI,
KYPHTb, LIYMETh;

- XOAWTH BO BpCM#A 3aHATHH Oei HagoOHoCTH no nabopaTopuu HIM MOJXOIHTE K JIPYTHM
pabouUM MecTaM, CaMOBOJIBHO pPa3dMpaTh WM NPUBOAWTL B JEHCTBHE paspesbl, MakeThl WIH
Apyroe oDopyLOBAHHE, BCIIH 3T0 He NPeAYCMOTPEHO BLIOIHAEMO npakTHyeckoii paboroii;

- 0DJIOKAYMBATHCA HA TUIAKATEL MIIH CKJIAIBIBATE HA HUX JETATH, THCATH HA CTOmax, MaveaTh
HX [OBEPXHOCTE, OCTARIATE DYMAry H Mycop:

- TNPOH3BOJHTE NPHOOpaMH H IPYTHM 000pYI0ORaHHEM JICHCTEHA, MPOTHROPEYAIIHE TEXHHKE
0e30MacHOCTH.

Kpurepun ouenMBanus 3HAHWE W yMeHHH odyJawimnxcs, chopmMupoBaHHOCTH 00MIAX H
I]Pt.llq}l:ﬂ:l'lﬂﬂa.]lhﬂbil ICI,IH]'H,!'I'II,!H[I,III‘?

J.1. KpurepHH oleHKH YCTHOIO OTRETa 0DYUAIIHXCA B S5-DA/ILHOI CHeTeMEe

[Tpu o1EeHKe YCTHOTO OTBETA 00YYAIOMIErOCH YUHTHIBACTCA:

1} IOJIHOTA H llpﬂBH_Il.I:-HﬂC'l'h OTBETA,

2) cTeneHs 0COIHAHHOCTH, MOHAMAHHA H3YIEHHOTO;

3) Texnmgeckoe ofopMIeHIE OTBETA.

Ormerka «5%. OTBET WCUYEPNBIBANOWNH, TOYHEIH, [OMHBIT W NPaBHIBHBI HA OCHOBAHWM
I-I'.iy"'-IEHI-Il‘.rl"(] MHTEI’]HH.I'IH; MFlTE.‘pI-Iﬂ.I'I H3MOMWEH B {]HpEﬂEﬂEHH{]ﬁ J'Il[]FH'-lEEKI[]FI MocCneJoBaATCIEHOCTH,
TEXHHYECKHM AZKIKOM., OTRBET CEMGCTGHT'E:IHHHFI,

OrMerka «d»: 0TBeT NOJIHEIH, 0DHAPYKMBAIOIIHI Xopollee 3HAHME W NOHUMAHME HIYYEHHOI'O
MHTE.'[]HH.I'IEI; MﬂTﬂ]’JHiJJI HIITOHKEH B Dl'l]']E,"l,EIIEI-IHDﬁ MOTHYECKOH MocCnenopaTeIkHOCTH,
MOCICIOBATENRHO H TPAMOTHO BOAMOAHEI OTICTEHEIE 3aTPpyIHEHNS B (HOPMYITHPORKE BEIBOI0E.
ﬂ'I'ME'I'Kﬂ t{ji}: OTBET llﬂlthIﬁ, HO IIPH ITOM JONYIIEHd CYIICCTBCHHAA l’.JI.LIHﬁlCE.l., HIIH HEIIUJIHBIﬁ,
HECRA3IHBIH OTBET, H3INOKEHHBIH HETOTHYHO, CTABMTCA 32 OTBET, B KOTOPOM B OCHOBHOM
MPARHILHO, HO CXEMATHYHO WIH ¢ OTKIOHCHHAMH OT TOCI¢I0BATEIEHOCTH H3T0KEHHS PACKPERIT
MaTepHan.



Ormerka «2»: TpH OTBeTE 0OHAPYVKEHO HETOHHMaHHE 0DYIAIONIHMCS OCHOBHOTO COIEpKAHHA
}-"'-ICF)I-IGFH MATCPHATA, HCYMCHHC CI0 aHATHIHPOBATE JONYIICHBI CYHICCTECHHLIC OIIHOEH
KOTOPERIC ﬂﬁ}"lamull{ﬁtﬂ HC CMOT HCTIPAaBHTE NpH  HaBOJIAIHX  BOTIPOCAX NPenoIaeaTens,
D'I'i‘.’}"l'ﬂ'l'li}l'ﬂ'l' JIOTHKa B H3JIOAEHHH MH'I'EPHHJ[H., HET HEUEKU}J,HMI:-IK {JEIJELI.[EHHﬁ H
CAMOCTOATENRHOH OLEHKH EI'}HKT{}B; HENOCTATOYHD CqTDpMHpDBH.I-ILI HABLIKH TEXHHYECKOH PEYH.



Mpakrnueckoe 3anaTHe No 1

Tema: Hamepenue pazMepor AeTajaeii MalmnH
Hear: O3HakoMuTh  0OYHAKOUMIMXCA € METOAMKON  M3MEpeHWd  AcTancii ¢ MoMOUBR
YHHBEPCAIBHBIX H3MEPHTEIbHBIX HHCTPYMEHTOB.
3ajiaun: npakTHyeckas padoTa 3AKMIOMAETCA B BBINOIHEHHH 00YHAKIMMHCH 101 PYKOBOJACTBOM
NpEnoIaBaTens KOMIUIeKea yIeOHEIX 3a1aiHil, HAPaBICHHBIX HA YCBOCHHE TEOPETHUCCKHX OCHOB
MIOK03.01 «Cnecaproe neino M TeXHHYECKHE H3MEPEHHAY
. TpHOOpeTeHHe TMPAKTHYECKHX HARBIKOR 10  HW3yuaeMoii Teme. [lpakTHueckoe 3aHATHE
CMocoOCTBYIOT Doliece TTYHOKOMY MOHHMAHHIO TECOPETHYECKOTO MaTepHaia yaedHoro Kypea.
ObdopynoRanHe H MATEPHAJIBI: OJHOMCCTHRI clccapHbId BCPCTAK, KOMIUIEKT CHCCApHBIX
HHCTPYMCHTOB, YHHBCPCANLHBIC HW3MCPHTCILHBIE WHCTPYMCHTRI, 00pasiel 118 HIMEpPCHHMH
(TpexcTyneHYaThle BATHKH, BTYIKH C IIIYXHMH OTBEPCTHAMHE), yieOHas W CIpaBovHAA THTEpaTypa
MIAKATEL, HIUTHCTPHPORAHHEIE AMEOOMEL.
MpogoinauTeibHOCTE 3aHsATHH: I yac.

Xoj padorst
. MayunuTs MeTOJIMKY H3MEPEHHA JIHHEHHEBIX paiMEpoB.
2. W3yunTh yeTpoiCcTBO YHHREPCATIBHBIX H3IMEPHTEILHBIX HHCTPYMCHTOR.
3. TloBepka MAMEPHTEIILHBIX HHCTPYMEHTOR.
4. llocnenoparenbHOCTh H3MEPCHHA ITAHMeHHHCTPYMEHTAMH.
3. Pacnonosenue HIMCPHTCIBHOTO HHCTPYMCHTA BO BPCMA ]}B,E'I'DTIJI Ha pﬂﬁﬂ‘-lCM MECTC CIICCApA.

MeToanueckne yrkasauusa
,[[JIH HEhiEPEHHH JITHHEHHBIX PH.EMEPDB METOI0M I-IE]IDCPE,}ICTBEHHDﬁ OUEHKH  CIIVaEdT
IIIT“E]H]"EHHHCT'I]}NF,‘HTBI, 1 |Dﬂ ATHM HAZBAHHEM OﬁﬁﬂﬂHHHT{!T 5{}]’[]’-:111}'10 1"[)}""]1}' HHETP}'MEHT(!BZ

Puc.2.3. Hlraarenumprymm
| - mranra; 2 — ryOKH 118 H3MEpeHHI (HapyKHEIX W BHYTPCHHHX): 3 — pamka; 4 — BHHT I
jkcaluu paMku: 5 — HoHMye; 6 — nMHelika raybuHoMepa: 7 — yerpollcTBO JUIA TOYHOIO
NEPEMEILCHHS PAMEKH,
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Puc. 2.4. HlranrenrnyduaomMepsl



|/ —miTanra; 2 — ocHORaHHE; 3 — paMKa: 4 — HOHHYC;
puc.2.5. llTanrenpeiicmac
{ — BRICTYN paMKH; 2, 4 — H3IMCPHTEIBHRIC HOKKH, 3 — [CPKATEIE HIMCPHTCILHON HOKKH; 5 —
HOHHYC: fi — paMka; 7 — Wradra; § — ocHoBaHHeE, d — JHaMeTp HaMepseMoi geranu; b — TonmmHa
H3IMepUTENbHBIX ryO0K; i — rayOMHA OTBEPCTHA HIIH BRICOTA YCTYIA
B kadecTBe OTCYETHOIO YCTpPOHCTBA Y ITHX HHCTPYMEHTOB HCMONB3YVETCH [IKATa IITAHTH
(HHeiixn) ¢ geneHuaMy qepes | mm. Orcder JelleHuil no 5Toll mKaie UpoHIBOAAT IPH HOMOLIH
HOHHYCA — BCIOMOTATENBHOH NMOABHKHON mkanel. HoHMyc — paBHOMepHas AONMOTHHTEILHAA
LIKATa ¢ MpeaeioM H3IMEPCHHIl, paBHBIM [IEHE ICICHHS OCHOBHOH WKkansl. HonHycsl OBIBaOT 1BYX
THIOR: KCCTKHE W TIOJBRHIKHEIC, ECIIH HYICBOH IITPHX HOHHMYCA CORMANACT C HYJICBBIM IHTPHXOM
OCHOBHOH WIKANkl MpPH TIOTHO CHKATEIX HIMEPHTENBHBIX T'VOKax, TO 73TO O3HA4YaeT, 4To
HHE‘TP}"’[\‘IEHT I'IPEIBH.ITI:HD }'CTEI-IDBJIEH B 'I-I}"J'IE'BDE MO EHHE. ]-[pl-'l HEPEMEIIIEHHH H}-’.TEBDI‘D
IWTPHXA HOHHYCA MEKIY ACICHHAMH OCHOBHOH IIKAJBL INTPHXH HOHMYca OYIYT MOOYEPEIHO
COBIIAATL CO IITPHXAMH OCHOBHOH Kaiel, YHCIo AeciaThlX M COTBIX J0JIeH MHUIMMETpa 1IpH
OTCYETE 10 HOHHYCY PAarBHO HOMEPY IITPHXa HOHHYCA, COBMARMNIETO CO INTPHXOM OCHOBHOH
MIKATE], YMHOACHHOMY Ha [EHY JeleHHs HOHHYCa.
LUTaureHHPKYTH
- HITaHTCHUMPKYIH — TIpCOHA3HAYCHBL  O0A  WIMCPCHHA
HAPYAHLIX W BHYTPCHHHUX pasMepoB. Beinyckawor Hersipe
papuanTa wradrenuupryneii:  IIL-1 (¢ oeycTtopoHHHM
pacnonoskenres rvook); IHIT-1 (bez rybok ang BHYTpeHHHX
H3IMepeHuil, ryOKn UTS HAPYAKHBEIX H3IMEPEHHH BRITTOTHEHR! H3
TRepaoro  cmmaga);  WIL-IT w0 LHL-IL. Hawboawmee
5 pacnpocTpaHeHde noxyquwin wranreduupryam -1 v -
1.
0 [lo wranre wranrenunpryas -1 (cm. puc 2.3, a)
I'IC]}CMCLT.IBET{JJI I'.IHMHH 3 Cco  BCHOOMOTATCIRHOH  INKATOH
. (nonmycom) 5. lIkana HOHHYCA BEITIOIHEHA HETIOCPEACTBCHHO
J//; ¢ HA paMKe, KOTOpas MOKET 3aKpenisThCs B 3aJaHHOM

A IILI‘_".'\.I T
N

TerrgT
I ]

MONOAKEHHH TIPH TIOMOIIH CTomopHoTo BHHTA 4. K paMie
IITAHMH TpHEpenIcHa THHelika ravounoMepa 6. [InoTHoe
J NpHIETaHHE paMKH K INTanre o0ecTewHBaeTca NPYKHHOM,
KOTOpas pacrosaraercd B a3y paMKH.
, Wrvaurenuupryas W= (cm. pue. 2.3 6) umeer
JMBYCTOPOHHEE  pacmonomeHwe Tybok, Tak ke Kak ©
wranrenuupryies MII-1 on coctour u3 wradrn | ¢ HENOABHKHBIMM yOKaMH M paMmkn 3 C
noABWKHEIMH rybokamu. Opsna napa rybok 2 npenHazHa4weHa JUIA H3IMEPEHHA HaPYEKHBIX H
BHYTPEHHHX pasMepos. Bropas mapa ry0ok 2 MMeeT OCTPO 3aTOYEHHBLIC KOHUBI H HCIONB3YETCA
g pasMerkd. Y wrradrenuupryas IHIT-IT oreyrerBver nMHedka U8 W3MEPEHHS TIVOHHEL
OTBEPCTHI, HO WMEETCA CHEHANBHOE VCTPOHCTBO 7 1A TOYHOTO TIEPEMENIEHHA paMEH 10
HITAHTE.

OcTpoKOHEHHBIMH TYOKaMKH 2 IITAHTCHIMPKYIA MOMHO HAHOCHTh JIYTH OKPYKHOCTCH npn
BRINOAHEHHH PasMeTOuHBIX padoT. OHM MOryT ObITh TAK/KE HCMONLIOBAHBI 14 ONPEIeTeHHA
PaIMEPOB B TPYAHOJAOCTYITHBIX MECTAX.

Bropaa napa ry0ok npegHazHaveHa 8 WIMEPEHHA Kak HApYAKHBIX, TAK M BHYTPEHHMX
pasmepos. [loBepxHocTh IYOOK U8 H3MEPEeHHA HAPYVKHBIX Pa3MEpPOB [LIOCKAA, a /U1 H3MEepeHHs
BHYTPEHHHX paiMepor — HiaHHapdeckai. Tommmua ryfoK B COMKHYTOM COCTOSHHH COCTABISIET
00B9HO 10 MM (YKasaHo Ha IoABHANON WIH Heno BHAHOH rydke). [IpH nposeIeHnn H3MepeHii
K MOK43aHHAM KA HeoOXoauMo npudasuts 10 MM (Tomumuy rybok).

[Mpu H3Mepennn WTARTeNIHPKYJIEM cJIedVeT NPoBePHTh:

* [TABHOCTE [CPEMENICHHA PAMKH 1O BCCH JITHHE IITAHTH;

® [UIOTHOCTE NPHICTaHHA HIMEPHTCABHBIX IYOOK APYT K APYTY (B CBCIACHHOM MOJIOMKCHHH HE




JIO0JKHO OBITH TIPOCBETA MEK/LY I'YOKaMH);

® TOYHOCTH COBMAJEHHA HYJIEBOTO IITPHXA HOHMYCA C HYIEBBIM INTPUXOM HIKaIbl, T.C.
NPaBUILHOCTL YCTAHOBKH H3MEPHTEIbHBIX I'YOOK HA HOJIb,

® TOYHOCThb COBNAJCHHS TOPLIA THHEHKH rIIyOMHOMEpPA C TOPLIEM ILTAHTH.

H3smepath cieayer TOIBKO 00padoTaHHBIE J€Taqd, YTOOB NPEIYHNpPeaInTbh MNOBPEKICHHE
u3MeputelbHbiX yook. Ilpu nposegennn usmepenuit HeoOXxoauMo To4HO, 0Oe3 I1epeKOCOB,
COTIpATaTE W3MEPHTENbHBIE TUIOCKOCTH (pedpa) W3MEpHTENBHBIX TYOOK € W3IMEpAEMBIMH
noBepxHocTAMH Jetand. Ilpu onpeienenun pasMepa MpoBepseMOi JeTanH cieayeT odpamarh
BHHMaHHE Ha yKazaTelib TOYHOCTH H3MEpeHHsl, BLIOUTHII Ha HOHHYCE IITAHT eHLIHPKYIIS.
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Puc.3.1
H3imepsiembie aeTann

Jleranu, nojuiexanine HIMEPEHHIO, MOTYT ObITh pazHbIMH. C HCMOIB30BAHHEM YKa3aHHOTO
CpejcTBA H3MEpPeHHs JONYCKaeTcs KOHTPOJIb JeTalel THIIA TeJl BpalleHHs WM  Tell,
OrpaHHYeHHBIX NoBepxHocTAMH. [IpiMeps! Takux aeraneit 3anecens! B Tadmuiel (3.2 u 3.3).

HeobOxoxumo, 49rodel  TpedoBaHHs K TOYHOCTH H3MEPEHHH MoOriM ObITh

IIPOKOHTPOJIMPOBAHb HCIIOJB3YEMbIM CPEICTBOM H3MEPEHUA.
Tadauua 3.2 Jonyck u npedenvuvie pazmepol UMEPACMON Oemaiu mund «6ain

Nen/m | Pasmep, MM Jdonyck, mm Ilpeaeasubiii pazmep, MM
HAH00IbIITHIH HAHMCHbLIIHH

1. 2017 0.3 20,3 20

2. 18 2" 0,3 18,1 17,8

Tabauua 3.3 [Honyck u npedenvuvie pasmepvl UIMEPAEMON  Oemaiu, O0ZPAHUMEHHON

NAOCKOCMAMU

Nen/m | Pazmep, MM Jlonyck, mm Ilpeaeannwbiii pazmep, MM
HAHOONBIIHH HAMMEH LI

1. 25M% 0,3 25.3 25

2. |38 0.1 38.1 38

3 5002 0,2 50,2 50

lei H3YYCHHH ICKH3a JICTANIH, upe;ulouaraemoﬁ K U3MCPECHHIO, HE0OX0AHMMO OIIpEACIINTD
JOIYCK Ha pasMEprl, YKa3aHHBIC Ha 3CKH3C, H TIPOBECTH pacyucT HauOOIBINNX ¥ HAaWMEHBIIHX

NpCaACIBHBIX PasMCpOB.

OcranbHbIC pa3Mepbl JCTanH CBODOJHBIC, T.C. MOTYT HMETh JIOCTATOMHO OOJIBIIYIO
BETHYMHY JOTYCKA, OTMPEIENAEMYIO MO CreNHaTbLHBIM TabmHIaM, H KOHTPOJTIO HE MOUTeKar.
IloaroToBKa K H3MepeHHAM




I. TmarensHo npoTepeTh NOBEPXHOCTH [ETANH BETOMILIO, TOUIEKAIIHE KOHTPOIH, LA
YAMICHHA HATHMIIHK YACTHYCK METANIA — CTPYKKH, METAUTHYCCKHX OTTHIIOK M T.J1.

2, llpoTepers BCTOMBK H3MEPHTEILHBIC MORCPXHOCTH MYOOK IITAHICHITMPKYIIA.

3. TlpoBepuTh TI'OTOBHOCTH IUTAHIEHUHWPEYIH K [POBEAECHHKD W3IMEPEHWH, B HaCcTHOCTH
MPOBEPHTE MPABMILHOCTE YCTAHOBKH HA «HOJB»; HYIEBBIE WITPHXH HOHHYCA M IITAHTH
JOJKHEL COBIAIATE.

Buumanue! Eciu cosnadenue derenuit omcymemeayem, mo nposodums uiMepenue neiwia. B
ITOM ¢myJae HeoOXoauMo JTHOO YCTPaHHTE HETOYHOCTE HHCTPYMEHTA, JTHOO 3aMEHHTE €10,
YTo0k BHOBE BRITIOIHHTE H3MCPCHHA.
IIpoBenenne wimMepenuii
TTpH NpOBCACHAH H3MEPEHMI NCTalb N0JKHA OBITH B JICBOH PYKE, NMPHYEM HEOOXOIHMO
VIEPAHBATE JeTalb HeJaneko oT rybox mrraHreHuupkyns. OaHoppemeHHO OOIBIIHAM MaiblieM
NPaB0il PyKH, KOTOPas NOAIEPAMBACT €ro WTAHTY (Weiiky), HeoOX0AMMO NepeMellaTh PaMKy 10
[UIOTHOTO CONMPHKOCHOBEHHS I'yOOK INTAHIEHIMPKYIA ¢ M3MEPAEMOil IOBEPXHOCTRIO, He JI0IYCKad
nx nepexoca. [lonoxenne paMkn HeoOX0HMO 3aKPENTHTE 3MHHMHEIM BHHTOM.
Jng  Todnoro oTcdeTa MNOKasaHWil co IIKaT IOTanrd | HOHHYCA [MTaHTCHOHPEYIE
HeoDXOMMO JIepiKaTh NpaAMo Nepel riasamu. Pesyiaetarel namepennii Tpedyerca 3anucath.
[Mopsaaok BHIMOIHEHHAS paAdOTLL
1. O3nakoMuTheA ¢ npasuiaMu OE300ACHOCTH IPH BBINOJIHCHHH padoThl.
2. lIoBTOpHTE HA3BAHMA SNEMEHTOB IUTAHIEHUMPKYIA, HCIOIB3YSA MAaKET WITAHTEHUHPKYIA,
cpeacTea MiMepenud (wranreHuupryas IIT-1-125-001) u yuedbnuk no npeamery «/lonycku n
TEXHHYECKHE HIMEPEHHAM,
3. PaceMmoTpeTE NopaIoK OTCUSTA MOKA3aHHI ITAHTeHITHPKYIIA,
4. OupellgiuTh TOJAHOCTE BBUIAHHOIO HHCTPYMEHTA JUIA  ITPOBEICHHA KOHTPOIA paiMepoB
H3IEITHA.
5. Mayumnrs 2CKU3 MK HepTesk.
6. BRINOJIHHTE HIMEPEHHA PAIMEPOR HMCHOMICHCH ACTAIH W 3alHCATE PEC3YIBTATHI WIMEPCHUI.
7. OUeHHTE MOJHOCTE KOHTPOIHPYEMOi deTamu:
® IeTANbL CHMTAETCH TOJHONH, €CcnM  JeHCTBHTENLHLIH  paiMep JETalH  MeHble
HAHOOJBIIErD MpeIensHOTO paiMepa, OOJBINIE HAHMEHBIIETO NPEIEIBHOTO pazMepa
WIH PABEH UM. (DelicmEumeTbHble PazMepbl Oemati Mund «8ais, KoHMPpoas Komopbix
nposodurca & JIIIP, yooeremeopmom ycioewo codnocmu. Ha ocnosanuu smozo
demann npusnaemes 2o00Ho).
. 8. CocrasuTthb OTHET,

NapakTepHCTHREA HAMEPHTENLHOT0 HHCTPYMEHTA. Tadn. 1

No HanMeHoRaHNE Ipenens Ilena Tounocts | Homep

n'n HH{JTP}'MEI-ITH HBMEPEHHR JAENCHHA I{?.MEPEI-II{H HHCTP}I'MEHTFI
TTKAITKI

1

2

3

4

Yepréx neraian.
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Puc. 2.1
Cxema W3mMepeHHs 1eTaIH.




Puc. 2.2.
Pe3syabTaThl H3IMEPEeHHS,

Taba. 2.

Hanmenor. | Odoznauenn PeayabTaThl H3MepeHHsA
HHCTpYM. | e

OTKI0HCHHE
dopmel

paiMcpa HA Ne ceueHns
HepTrese

uanpasi. | 1-1 2-2 3-3
HIMEp.

OBRaTEHOCTE
Konyenocts
boukoobpas.

BoruyrocTs

JaxawueHne o
roJHOCTH

11-1 1-1

HI11-2 1-1

I-11

BriBOJI.
Hanumure B KoHIle padoThl BEIBO/, 0TEETHE HA BONPOCHI:

1. Kakue cpeacrsa maMepetdii BXOAST B HHCH0 IWITAHTMEHUHCTPYMEHTOR?
2, 0bnacTs NPHMEHCHHA IITAHTCHIHPKYICH?

3. HCPC‘IHCJIHTC OCHOBHBIC YaCTH IUTaHrMCHITHPE YA,

4. Kak npoBoHTes 0TedeT N0 HoHuyey?

3, IlpaBuna noATOTOBEH INTAHTEHHHCTPYMEHTOB K H3MepeHHaM 7

5. Tlpapnia H3MepeHHA ITAHTCHITHPKYIeM?




IMpaxkTnueckoe 3ansirue Ne2

Tema: PazmeTka H pe3Ka 3aroToOBKH.
Llestb: HAy4YUTBCA MPABMIIBHO BBIMOJHATH MIOCKOCTHYIO pa3MeTKy. HayuuTs npoM3BOAMTE Pe3Ky
pasiMYHbIX BHIOM MeTauia.
3ajtaun: npakTHyeckas padoTa 3aKIIOYACTCSA B BBIMOIHEHHH 00YHaIOUHMHCH 101 PYKOBOCTBOM
npenojaBareis KOMIUICKca y4eOHBIX 3a/aHMii, HANpaBlICHHLIX HA YCBOCHHE TEOPETHYCCKHX
ocHoB MJIK03.01 «Crniecaproe €10 ¥ TeXHHYECKHE W3MEpPEeHHs», IIpHOOpeTeHHe IPAaKTHYECKHX
HaBBIKOB 10 H3ydaemoii TeMe. [IpakTHueckoe 3aHATHE CrMocoOCTRYIOT Oosee TIyOOKOMY
MOHUMAHHIO TCOPETHYECKOTO MaTepHasia yuedHOro Kypea.
Obopynopane ® MaTepHaibl: HYCPTHIKA, MOJIOTOK CJCCapHbIH, JHHCHKA, IHPKYIh
Pa3sMCTOYHBII H3MCPHTC/ILHLIC HHCTPYMCHTBLI, yucOHas M CrpaBOYHas JIMTCPATypa niaKarbl,
WIUTIOCTPHPOBAHHbIE albOOMBI, CIIPABOYHASA JIHTEPATYpA.
IIpoao/AHTeALHOCTE 3aHATHA: 2 Yac.

Xox padoTnl
1. U3yquTh MOHATHE MIOCKOCTHOIT H MPOCTPAHCTBCHHONH pasMETKH.
2. 3apucoBarh 3CKH3 JAHHOM JIeTalH B OTYET.
3. ITocTaBuTh LEBH Pa3MCPOB HA 3aPHCOBAHHOM ICKH3C.
4. [Tpou3sBecTH NIOCKOCTHYIO PA3METKY JACTA/IN 110 YEPTEKY, CMOTPH PUCYHOK.

Merojauueckne ykazanus

IlrockocTHas pasMerka — 93TO clecapHas OTepanyid, COCTOAmas B TOCTPOEHHH Ha
POBHBIX NOBEPXHOCTAX 3ar0TOBOK BHYTPEHHHX M KOHTYPHBIX JIMHHIT H3rOTaBIMBAEMBbIX JETaNeii.
Pasmerka npejcrasisier co®oii npouecc HaHeceHus Ha oOpabarTbiBaeMyIO 3aroTOBKY TOYeK M
THHUH (PHCOK), ONPEIE/IAIOIIHX KOHTYPBI JeTaieii # MecTta 00paboTKu.

CymHoCcTh pasMeTKH COCTOHT B BbIYCPYMBAHMH HA MCTA/LIC 3arOTOBKH B HATYPAIILHYIO
BCIIMYHHY OCCBBIX H KOHTPOJIBHBIX JIMHMI, LCHTPOB oTBepcTHii M T. 4. CamM0 BbIMCpuHMBaHHE
MPOH3BOAUTCA METOJaMH  FEOMETPHYECKOrO TOCTPOCHHS M HMeeT MHOro oduiero ¢
MALLHHOCTPOUTEIbHBIM YEPUEHHEM, HO € TOH PasHULEH, YTO BMECTO YEePTeKHbIX HHCTPYMEHTOB
NPH PasMETKE MOJB3YIOTCA CIEUHATLHBIMH Pa3sMETOYHBIMH HHCTPYMEHTAMH, a caM HYepTex
HAHOCAT He Ha Oymary. a HEMmOCpeJCTBEHHO Ha 3aroTOBKY. B 3aBHCHMOCTH OT XapakTepa H
dopMel m3EeNHA pa3MeTKa OBIBACT TUIOCKOCTHAaA W TpocTpaHcTBeHHas. llpw miockocTHOI
pa3METKe JIMHHH HAHOCATCA Ha TMOBEPXHOCTH IUIOCKHX 3ar0TOBOK, HA TMOJIOCOBOM HJIH JIHCTOBOM
MaTepuaie, MM Ha OT/ENBHBIX IUIOCKOCTAX OObeMHBIX JleTalel, B TOM ciy4ae, ecliM He
TpebyeTcs YBA3KH PazMEUeHHEBIX TUIOCKOCTEH Mexk 1y coboii. [lpn npocTpancTBenHoii (00BeMHOF)
pasMeTKe JIMHUH HAHOCHTCS Ha JBE — TPH OT/JE/IbHbIC MOBEPXHOCTH JeTalH, PAClOIoKEeHHbIE B
PazIMMHBIX MIOCKOCTAX W MM0J PA3iINYHBIMM YIJIAMH JAPYT K JPYTYy H YBA3BIBAIOUIHECH APYT C
apyroM. IIpuMepaMH MIOCKOCTHOH pa3sMETKH MOMKET CIYKHTb pa3MeTka NMpH H3roTOBJICHHH
KPOHLUPKYJIeil, HYTPOMEPOB, Iae4HbIX KIOYeH M T. I, 4 NPOCTPAHCTBEHHOH — pa3sMerka IIpH
H3TOTOBJICHHH TaeK, MOJIOTKOB, PIUaroB v T. 1.

Puc. 45. Hanecenue aunuu (pucok): a -
HAKIAOH YePMUIKU 6 CMOPOHY REPeMelyenus ee, O - HAK10H 8 CIMOPOHY OM TUHElKU

K pasMeToynoMy HHCTPYMEHTY OTHOCATCH: YCPTHIIKA (C OJIHUM OCTPHEM, C KOJIBIIOM,
JABYXCTOPOHHSS € M30IHYTBIM KOHILIOM), Mapkep (HECKOJIbKO BHJOB), PasMETOYHbIH LUPKYIIb,
KEPHEPHI
(0ObIvHbIC, aBTOMAaTHYECKHE [UIA Tpadapera, Ul Kpyra), KpOHUUPKYITbL ¢ KOHYCHOI OTNPaBKoii,
MOJIOTOK, LIHPKY/b LICHTPOROH, MPAMOYIOJIbHHK, MapKEP C NPH3MOIi.



~— Pyc. 46. Hanecenue aunuii: a - nepnenoukyiapHslx, 6 — napaiieabisix

K npucnocodieHnaM s pasMeTKH OTHOCATCH: Pa3METOMHAA TUIMTA, Pa3METOYHBIH
ATHK,
pa3sMeTOuHBIE YrOJIbHUKH ¥ OpYCKH, 10JCTaBKa, peiicMyC ¢ YepTHIIKOIL, pelicMyc ¢ 110 {BHIKHOMN
K10,
1pHOOP JUIs UCHTPHPOBAHMS, JACIINTEIbHASA IOJIOBKA H YHHBCPCANILHBIN PAa3MCTOYHBIIH 3axXBar,
MOBOPOTHAS MArHWTHaA IUINTA, CTPYOLMHBI C/IBOCHHBIC, PCTYJIHPYCMBIC KIHHBHA, IIPH3MBI,
BHHTOBbLIC
HO/IIOPKH.

H3MepHTEeAbHBIMH HHCTPYMEHTAMHM /ISl PA3MeTKH ABIAIOTCA: JIHHEHKA C JACTCHHAMN,
[ITaHrCHpEHCMYC, peHeMYC ¢ ITOABHAKHOHN [KAIOH, IITAaHTCHIIHPKYIIh, YTOJIBHHK, YITIOMEp,
KPOHIMPKYITb, YPOBEHB, KOHTPOJIBHAS JINHEHKA JUTS MOBEPXHOCTEH, MY H 3TAIOHHBIE TUTHTKH.

K BcrioMoraTte/IbHBIM MaTepHaiaM Ul pa3sMETKH OTHOCATCA: MeJl, Oermas Kpacka (cMech
Pa3BCACHHOTO B BOJIC MCIIA € JIBHAHBIM MAcCIOM ¥ J00aBICHUCM COCTABA, MPEMSTCTRYIOUICTO
BBICBIXaHHIO MacJja), KpacHas Kpacka (cMech 1iesiaka co ClHPTOM ¢ 100aBICHHEM KPacHTENs ),
CMa3Ka, MOIOLLME M TPaBslliMe MaTepHabl, JepeBsHHble OPYCKH U peilku, HeDobllas KecTsHas
nocyzaa

JUTSL KPAacOK U KHCTh.,

[IpocTbIMH pa3sMETOYHBIMU U H3MEPHTE/IbHBIMH HHCTPYMEHTAMHU, HCHOIL3YeMbIMH 11PH
crecapHbIX paboTax, ABIAIOTCA: MOJIOTOK, YEPTHIIKA, MapKep, KepHep 0OBIKHOBECHHBIH, YTOJIBHHK,
LHPKYJIb, pa3METOYHAs [UTHTA, TIMHEHKA ¢ JCTICHUSIMH, [ITAHTCHIMPKY/Ih H KPOHIHPKYIIb.
[110CKy0 HIH NPOCTPAHCTRCHHYIO Pa3METKY JICTaIH MPOBOIAT HA OCHOBAHHH YCPTCIKA.

J1o pa3sMCTKH 3aroToBKa J0JIAKHA MPOHTH 0043aTC/IbHYIO IOATOTOBKY, KOTOpas BKIKOYACT B ccOs
CIEAYIOLIHE ONEepalii: OMHCTKA JACTaN OT IPA3M U KOPPO3UH (HE NPOH3BOAUTE HA PA3METOHHOMH
TUINTE); 00e3KUPHBAHHE JETalH (HE NMPOM3BOANTE HA PA3METOMHON TUIHTE), OCMOTP JIETANH C
LEJIbIO

oOHapykeHHA Je(eKTOR (TPEIHH, PAaKOBHH, HCKPUBJICHHIT); IPOBEpPKa rabapuTHRIX pa3MepoR, a
TakxKe

IPHITYCKOB Ha 00paboTKy; olpejelieHde pasmerouHoit Oa3sbl: NOKpeITHE Oe/loif  KpacKoii
MOBEPXHOCTCIA,

N0 UICXKALMX PA3METKE H HAHCCCHHMIO HA HUX JIMHUI H TOYCK; ONIPCAC/ICHHE OCH CUMMCTPHH.

Pazmerka ¢ wcnmoab3oBaHWeM  IabJioHA  NPUMEHAETCA  NPH  M3TOTOBACHHH
3HAYHTENILHOIO KOJHWYECTBA OAMHAKOBBIX Aetasnei. [1Tabnon, BLINMOTHEHHbLIIT W3 JKECTH TOJLMHOI
0,5-2 MM (MHOT/Ia TPHIAETCA KECTKOCTH YTOJIKOM HIIH JICPERAHHON PEifKoi), HaK/IabIBAeTCA Ha
IJIOCKYIO TTOBEPXHOCTD JACTAIH H OOBOIMTCA YEPTHIIKOI 110 KOHTYPY.

To4HOCTh HAHECEHHOIO KOHTYPA HA JETAIM 3aBHCHT OT CTENEHH TOMHOCTH 1ada0Ha, CHMMETPHH
OCTPHA HEPTHIKH, a TaKkKe OT cnocoda NpOJBHKEHHA OCTPHUA HEPTHIKH (OCTpHE J0IDKHO
JBHIaThCA TEPNCHIHKYIAPHO K MOBEPXHOCTH JCTAIN).

Il adaon sBiseTcs 3epKalbHBIM 0TOOpakeHHeM KOH(pUIypalin Jietaeil, IHHUI U TOHex,
KOTOPbIC JO/KHBI ObITL HAHECCHBI HA MOBEPXHOCTDL JACTAIH.

TounoCcTh pa3MeTKH (TOHHOCTD HEPeHEeCeHHs PA3MePOB ¢ YepTexa Ha JAeTallb) 3aBHCHT OT
CTECIMEHH TOHYHOCTH pa3M€T0'-lHOﬁ TUIHTBI, BCIIOMOI'aTC/IbHbIX anCﬂOCOﬁJ’!CHHﬁ (erJleHKOB H
Pa3sMETOYHBIX SIMUKOB), MCPHUTEABHBIX HHCTPYMECHTOB, HHCTPYMCHTA, HCHOJIbL3YEMOro JUis



MEPEHCCCHHA PAasMEpPOR, OT CTCIOCHH TOYHOCTH METOOA pPasMETRH., a Tak&e oT KB&J’[H(bHKHUHH
PAIMCTHHEL. TounocTs PAsMETEH O0LIMHO COCTABIACT OT {},5 A0 01{}8 MM, [IPH HCTIONbL3OBAHHH

ITANOHHEIX IATOK — o1 0,05 mo 0,02 mMm
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YepTunky BeIOHpaTh B 3aBHCHMOCTH  OT

METaNIA pasMevaeMoil aeTanu:

a. CTAJILHBIC YEPTHIIKH TIPH PaiMeTKe TPyoRIX
H TIPE/IBAPHTENRHO 00paboTaHHBIX JIeTanei;

b. TATVHHEIE Ha OTHLTHPOBAHHKIX
HOBCPXHOCTAX I'OTOBBIX ;IE"I'iElEﬁ;

C. Kapanmaann MATKHH — Ha TOHEHX, XPYTTEHX
" OKOHYATENILHO ofpaboTaHHEIX
IIDBEPXHDL‘THX I’I'S,U,EJII'Iﬁ H3 JIHCTA {.'IE.'I'KI’Iﬁ
METANJT, WECTh W Ip.)

IMocTpoenne npamoro yriaa 90°

I. C nomonisi0 THHEHKH HAHECTH POM3BONIEHYI0 pHCKy AB.

2. M3 npoussoibHoi Toukd O NpoBecTH OKPYAHOCTL Hepes OYAYILYID BEpIIMHY YIia Touky Al
Ora OKpYEKHOCTE nepecedeT npamyo AB B Touke E.

3. Yepes Tousn O H E npoBecTH OpAMYIO 10 NEpecedeHHs ¢ OKPYAHOCTEIO B Touke D,

4. Orpesku AD u AB oOpasyior npamoii yron(Puc. 6)

I 5

. ol )

IMocTpoenne yrua 45°
- AL

A /
i

)

1. PasMmMerHTe 1IpAMOH  yrod  IJIOCKHM
YTOMEHHKOM.

2, W3 BepmMHBL NPOHIBOIEHEIM  PAIHYCOM
OTHCATE OYTY, MEPeceKaIIyid CTOPOHET YTl
(puc. r), c oOpazoBaHHEM TOHEK T, IL

3. W3 TOueK THN mepecedcHHs IVIH  CO
CTOPOHAMM  yrila  paguycom,  DolbliHM
MOJIOBHHBL JYTH, CAENATh 3aCEYKH H TOUKY
NeEpeCCYCcHHA  3THX  3aCCUCK K coeauHHTE
npaMoil ¢ peplunHoi yria (rouka O).

4, Kam el U3 MoayIeHHEX IBVX YITI0B Oyner
pasen 45°,

HocTpoenne yraoe 60 u 120°

|. Hanectu Dazosyio pucky AB (puc. 1) co cpeaneii toukoii O.
2. PasiBHHYTE LMPKYIIb HA IPOH3BOALHLIL pasMep (He Donee oTpeika OB).
3. M3 moukn O (c BEpIIMHLI ¥TJa) NPOBECTH YCTAHOBICHHBIM PaZHyCOM IVTY, TEPECCKARILYIO

Dazosyio nunnio AB.

4. M3 Touek , He MHIMEHAR BENHYMHBI paauyca, clenaTh UMpKynem Ha jayre saceuky C,

HeoOXOIUMYIO 118 nocTpoenud yriaa 607,



5. Hanoxute JIMHEHKY Ha pazMeyaeMylo MOBEPXHOCTE, YTOOBI KPOMKA JIMHEHKH COBIANA C JBYMS
Toukamu O u C.
6. IlpoBecTn uepTHIIKOI pHCKY, KoTopas obpasyer yron COB, pasubiii 60°.
7. Ucnonbsys pasmerky yria 60°, Tem ke paiMycoMm clelarh 3aceuky Ha JUIHHE Ayru, odpasys
Touky D.
8. [Mpoeas pucky OD, odpasyiomyto Bropoii yroa 60°, nomxyauM yroa 120°.
IIpreMbl II0CKOCTHOM Pa3MeTKH
1. C moMombIO CTAIBHBIX WETOK YIAIHTE C TOBEPXHOCTH 3arOTOBKH 3arpA3HEHUSA, OKaIHHY,
CJIebI KOPPO3HH.
2. TlpoBepHTh 3aroTOBOYHBIH MaTepHall Ha HaTUYHE AC(CKTOR: PAKOBHH, TPCILHH, B3IYTHH.
3. Tlpw BuIsBACHHH AC(EKTOB CACAYCT HX H3MECPHTH M MPCANIPHHATE MCPbI 110 HX YAAICHHUIO.
4. Ecmm ynanuth aedeKTbl HE BO3MOXKHO, TO C€yeT COCTABHTh IUIAH PAa3METKH TakK, YTOObI
OHH OBUIN Y/1aJIEHBI ¢ NOBEPXHOCTH B X0J1€ 00padoTKH.

22

7

IMoaroroBKka K IJIOCKOCTHOH PasMeTKH:

1. Ipoananu3upoBaTh HCPTEK ACTANH, CC HAZHAYCHHE, XAPAKTCPHCTHKH H Pa3MCphbL.

2. PaspaboTarh niaH pasMeTKH.

3. Tlo cripaBoyHuKam ONpeaeinTh IPHITYCKN Ha 0OpadoTky.

4. OKpacHTh MOBEPXHOCTH.
Lensio okpamuBanus sBiaAeTcs oOecrnedyeHHe OTYETIMBOCTH HAHOCUMBIX pHcok. [Ipu
OKpamMBaHuy HeOOBINOI JIeTan, ee JIepKaT 1Mojl HAaKIOHOM B JICBOH pyke. MaisapHOH KHCTBIO
TOHKO, NMEPEKPECTHBIMH JIBIKEHNAMH, HAHOCAT KpacKy. Bosbmme 3aroTOBKH OKpamIHBalOTCA €
MOMOIIBIO BAIMKA HIIH MYJIbBEPH3ATOPA.
PekoMeH 1AM 0 OKPANIHBAHHIO IPHRBE/ICHBI B Tabaume.

Tun nosepxHocTH OxpatunBatolme cpejicTsa
moOblec  THNBI  MOBEPXHOCTCH,  KpoMe  OBICTPOCOXHYHINE BO/I09MYJILCHOHHBIC
ropAYCKATAHOM CTa/IM M LBCTHBIX MCTALIOB KPAacKH, CIIHPTOBBIC JIAKH
3arOTOBKH W3 HYT'YHA WM CTAH Me/IHBII Kyropoc:

* B KYCKax;

- pactBop (3 vaiinbic n0kku Ha 200 r BoAbI)
HeoOpaboTaHHBIE 3ar0TOBKH HEPHOT'o LIBETA pacTBOp MeJsia B BOJE (KOHCHCTEHIMA I'YCTOIO

MOJIOK@) ¢ 00aBKOH CHKKaTHBA MIIK JIbHAHOTO
macja
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Pezanune MeTa/llia py4HbIMH HHCTPYMEHTAMHu, Tpydopesamu.

PesanneM Merajula HasblBaeTCs OllepalHs pasjielleHHs MmarepHana (npejmera) Ha jBe
OTJIe/IbHBIE YACTH € TOMONIBK) PYHYHBIX HOMXHHIL, 3yOMIa HIIH CHNENHalbHBIX MEXaHHYeCKHX
HOAKHHIL

PacriwioBkoii HazelBaeTcs ONepalus pasjelieHus MarepHaia (upejaMera) ¢ I[OMOILbIO
PYYHOH MO0 MEXaHWYECKOH HOKOBKHM WJIH KPYIJIOH NHiIbl. PyduHbie HOKHHIGI UTd PE3KH
MetauioB TIpocTeliiuM HHCTPYMCHTOM [UISl paspeskH MeTalllla SABJIAIOTCH OOBIYHBIC PY4HBIC
HOKHHILBI, NMPABBIC W JICBBIC (BCPXHAA PCAKYIIAA KPOMKA MOKCT HAXOUTHCA CrpaBa MM CJicBa OT
HWKHCH  pekyuici  kpomku). HoxHMUBI MOTyT ObIThb PYYHBIMH MM CTALLHOHAPHBLIMH,
3aKperieHHeIMH Ha Bepcrake. K Mexanwdeckum ycTpoiictBam W 000pY/IOBAHHIO OTHOCATCH
BHOPAllMOHHBIE HOKHMIIBI H MAIUMHKH, PbIYAKHBIE MEXaHHUYECKHE HOKHHIBIL, a Takke
I'HIBOTHHHBIE HOXKHULBL 1 11pecchl. Peska imcroBoro marepuana
Bripeska (acoHHBIX aeTaneii, MPOM3BOMTCA Ta30BOH AlEeTHIIE-HO-KHCIOPOIHOH TOPENKOi, a B
pAe cIydaes — Ha (Ppe3epHBIX CTAHKAX MAJBICBLIMH H APYTHMH CIICHHATBHBEIMH (Ppe3ami.

Peska npyrkosoro marepuana. [Tpou3BoAMTECs Ha TOKAPHLIX CTAHKAX OTPE3HBIMHI pe3llaMu.
Pyunbie HOKRHHUBI PyyHbie HOKHULBI TPUMCHAIOT VIS pa3pe3anns CTAILHBIX JIHCTOB TOJIIMHOM
0,5 - 1,0 MM 1 13 uBeTHBIX MeTauIoB 40 1,5 MM. PyyHbIC HOKHMLUBI H3rOTOBIAIOT C IPAMbBIMH

(puc. 110, a, 6) 1 kpuBbIMH (pHc. 110, B) peKYIUHMH N€3BHAMH.
e
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—_— Puc. 111. Pezanue noxcuuyamu xcecmu moawunon 0o 0.5 am: a -
RONOHCEHUE NATLYER HA PYKOAMKE NPU Pe3AHUU HOMCHUYAMU, § - NpaspimMu, & - 1eeblMU, 2 -
BHIPEIANUE BHYMPEHNE20 KPUBOIUHEUNO20 KOHMYPA

[To pacnonoxkenuto pexyuied KpoOMKH JIe3BHS PY4YHbIE HOMKHHUBI JICJIATCH Ha IIPaBble H
JICBBIC,

[TpaBbiMK HA3BLIBAKOTCH HOKHHLBL, Y KOTOPBIX CKOC HA PEAKYILUCH HACTH KAKAOH MOJIOBHHKH
HAXOJUTCH ¢ MPaBoii cTopoHbl. [IpaBbIMi HOKHHIIAMH PEXKYT TO JIEBOH KPOMKE W3Je/Ns B

HanpasIeHHUH YyacoBoi crperaku (puc. 110, 6).




JleBBIMH Ha3BIBAOTCA HOKHHILBI, Y KOTOPBIX HA PEKVIINEH YaCTH Kak/10ii MOJOBHHKH CKOC
pacronokeH € JICBOH CTOPOHBL. TakUMM HOXKHHULAMH PCXKYT MO NPABOH KPOMKC H3JC/IHA
NMPOTHB YacoBoi cTpeaku (puc. 110, B).

[Tpu peske nucra npaBsIMH HOKHHLIAMY BCe BPeMs BHJIHA PHCKA HA paspe3aeMoM mertale.
Ilpu pabote neBbIMI HOXKHHLAMH, YTOOBI BUAECTh PHCKY, NPUXOANTCS JIEBOH PyKOi oTrudars
OTpe3aeMbIi MeTallll, IepeKIaJbiBas ero 4epes mpaByio pyky, 9To o4eHb Heyaodno. [Tostomy
JIMCTOBOH MeTalll 110 [PAMOH JIMHHM M 10 KPHBOH (OKPYKHOCTH, 3aKpyriieHus) 0e3 peskux
TIOBOPOTOB PEKYT NMPaBbIMH HOKHHIIAMH.

JUmna noxnui I 200, 250, 320, 360 u 400 MM, a pexkymield 9actd 2 (0T OCTPBIX KOHIIOB 10
HIapHHpa) COOTBETCTBCHHO 55 - 65; 70 - 82; 90-105; 100 - 120 u 110 - 130 mm. Xopomio
3aTOYCHHBIC M OTPETYTHPOBAHHBIC HOKHHILLI AOJKHBI pe3aTh Oymary.

HoxHuIiel epikaT B MpaBoi pyKe, OXBAThIBAA PYKOATKH YETHIPbMA MaNbIIAMH W MPHAKHMasA
UX K JIaZIOHH; MH3HHELL TOMEMAI0T MEKIY PYKOATKaMH HOXHHLL (puc. 111,a).

Coxarble yKazarTe/bHblil, O€3bIMAHHBIN M CPEeJHUI [Alblbl PABPKUMAKT, BBIUIPIMISAIOT
MH3HHEM H €ro YCHJIHEM OTBOJAT HWKHIOK PYKOATKY HOKHHMIL Ha HEOOXOAMMBIH YTOJL.
Viaepxusas JicT JeBoii pykoii (puc. 111, 0), mogaT ero MexKIy peKYIIHMH KPOMKaMH,
HAllpaBJIsis BEepXHee JIe3BHE TOYHO 110 Cepe/IHHEe PasMEeTOYHOH JIMHHM, KOTOpas IIPH pe3aHuH
NO/KHA ObITH BHAHA. 3aTCM, CKHMas PYKOATKY BCEMH NajJblaMH [PaBOi PYKH, Kpome
MHU3MHLA, ocyliecTsisioT pesanue. Ha puc. 111, B, r nokasausl ipueMbl paboTbl HOKHULAMH.

Puc. 110. Pyunvie HOMCHUYbBI: @ - npAMbie qe6bie, 6 - NpAMbIe NPABLIC, 6 - KPUBHIE TE€EbIE

Cnyxar jas pe3kM KCECTH M IKCJIC3HOrO JIMCTa TONMMHON a0 | MM, a Takke ans
paspesadus npoBoJIOKH. JIMCTOBOIH MaTepHan TOMMMHONH A0 5 MM paspes’aeTcs Ha PhIYaAKHBIX
HOMXKHHULAX, 4 MaTepHal TOMUMHON Oolee 5 MM — Ha MexaHuyeckux Hoxuuuax. [Tepesa peskoii
PEeXKYIIHE KPOMKH CIIEAYeT CMa3aTh MacjoM. YTOJll 3a0CTPEHHMA PEKYIIHX YacTeil HOKHHIL
3aBHCHT OT XapaKTepa H MapKH paspe3acMoro Metajuia i MarepHana. YeM MEHBIIE ITOT Yroll, TeM
Jerte BPEe3alTcd peKyIHe KPOMKH HOKHHIL B MaTepHai, W HaoOopoT. OIHAKO NpH MaIOM yrie
3a0CTPEHHS PEKYIIHEe KPOMKH OBICTPO BBIKpamruBawTcd. IToaToMy Ha NpakTHKE YroJsi 3aTOUKH
BeIOHpaloT B npeaenax 75-85° 3arynuBminecs KPOMKH HOXKHHIL 3aTaYHBAIOT Ha MUTHOBATILHOM
ctanke. [IpaBHIBHOCTD 3aTOYKH W Pa3ROKH MEXk1y (POMKaMH NMPOBEPAIOT, pa3pesas Oymary
Kpyrabiii MeTan HeGo/bnX Ce4eHHH PeKyT py4HbIMH HOMKOBKAMMU,
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Puc. 117. Pyunaa woocoexka (cmanok): a - yeabnas, 6 -
PA30BUINCHASA, 8 - ¢ NEPCOBUINCHBIM OEPICAMENEM, & - HOJICO8OHHoe notomHo, 1 - cauxa-bapawex,
2 - pamka (cmanok), 3 - ROOBUNCHAA 20N06KA, 4 - HONCOBOUHOE NOIOMHO, 5 - HENOOBUIICHAA
20106Ka, 6 - X60CMOBUK ¢ pyyKol, 7 - wimudghmet, 8 — npopesu

a 3aroTOBKH OOJBIIMX JHAMETPOB — HA OTPE3HBIX CTAHKaX, HPHBO/HBLIX HOXKOBKAX, JUCKOBBIX
nwiax u ap. [lpeaBapHTENbHO TMOJOTHO CMas3bIBAlOT MAcIOM € MOMOIIBK KHCTOUKH. Jlna
[PAaBHJILHOTO HavYala pe3a Ha HepasMEYCHHOM 3aroTOBKE Y MecTa pesa CTaBAT HOrTeM O0JbIIoi
Tasien] JIEBOH PYKH M TOJOTHO HOXKOBKH NMPHCTABJIAIOT BIUIOTHYIO K HOTrTIO. HOMKOBKY aepxar
TOJIBKO TIPaBOH PYKOH, YKa3aTeIbHBIN Najiell 3T0H PYKH BBITATHBAIOT B0 PYKOATKH COOKY, UeM
obecneunBacTes YCTOHYHBOC MOJIOKCHUC 3ar0TOBKH BO BPCMSA PC3KIH.

Pe3ka KBaApaTHOro U KPYIJIOro MeTajlia

Puc. 122, Hauano pezku HONCOGKOU MEMATNA: d - KPYer020, O - KeadpamHozo

3aroToBKY 3aKpeIUIsIiOT B THCKaX W B MecTe OVAYIIEro pesa TpEXrpaHHbIM HAHILHUKOM
Jenaror HerJiyDOKHI IPOITHI JUlf JIYHIIEero HallpaBJIeHHs HOKOBKH. 3aTeM 3aroTOBKY pazpesaor
NpH TOPH3OHTAJIBHOM TMOJIOKCHHH HOKOBKH. [IpH oucHb raybOKMX pesax JICBYIO PpYyKy
1epeCcTaBIsIoT, Oepsch 3a BEPX PaAMKH.

Pe3ka mosocosoro MeraJiiia

ITonocoBoi MeTa/l paunoHaabHee pe3arTh HE MO WHPOKOI, a no y3koi cropoune. Peska
HOKOBKOI € TIOBOPOTOM TOJIOTHA OCYIIECTBIACTCA IPH JUTHHHBIX (BBICOKMX) MM TayDOKHX
pesax, Korja He yAa€rcs J0BECTH pe3 J0 KOHIA H3 — 33 TOro, YTO paMKa HOKOBKH YIHPAaeTcs B
TOpell 3aroTOBKM M Mellaer JalibHeiilieMy npomuiueanuio. IlpH 9ToM MOXKHO H3MEHUTh
MOJIOKEHWE 3arOTOBKH M, BPE3aRIIMCh B HEE C JAPYTOT0 KOHIA, 3aKOHYHTH pe3ky. MoxkHo pe3zarth
HOKOBKOI1, Y KOTOPO# NONOTHO nepecTaBnsaior Ha 90 rpaaycos. DTHM CriocoOOM pekKyT METall B
JeTansX € 3aMKHYTBIMH KOHTYPaMH.
Pe3ka roHkoro u upodgpuibHoro Merauia



Puc. 112. Hoxcuuywi: a - cmyaoevie, 3akpeniennsie 8 muckax, o -
PYuitbie, 3aKpenientbie 6 MUCKax, & - CIy106ble Ha 0ePesHHOM 0CHOGANUN

3aroTOBKH, JIETAJIH W3 TOHKOIO JIMCTOBOIO METa/lla 3aKHMal0T MEK/Y JEPEBAHHBIMH OpYCKaMH
110 O/IHOH MM HECKOJILKO LITYK H paspe3aior Bmecte ¢ Opyckamu. Peska 110 KpHBOJIHHEHHbIM
koHTypam. YToOB1 BeIpe3aTh B MeTaiure (micte) (pacOHHOE OKHO (OTBEPCTHE), MPOCBEPIHBAKOT
WIH BBEIPYOAIOT OTBEPCTHE AMAMETPOM, PaBHBLIM IIHPHHE TOJIOTHA HOXKOBKH WIIH IMHIIBI JT0O3HKA.
[nnusl KPYNHBIX pa3MECpPOB NMPOPE3a0T OOBIKHOBCHHBIMM HOMKOBKAMH C OJIHHM WJIH ABYMA (B
3aBHCHMOCTH OT IIHPHHBI IWINIEB) COCAMHEHHBIMH BMECTE MOJIOTHAMH.

Pe3ka Tpyd HoOXKOBKONH H TPYDOpezom

[lepen pe3koii TpyOy pasMevaroT 1o madaoHy, H3roTOBIEHHOMY H3 KECTH, H30THYTOI 1o Tpyde.
[labnon pakIaJbLIBAlOT Ha MECTO pe3a M YCPTHIKOH [0 OKPYKHOCTH TpyObl HAHOCAT
pasmeTotHbie piuck. TpyOsl pazpezaroT HOXKOBKaMH H TpyOope3aMHu.

Pe3ka Tpyd HOKOBKOM.

Puc. 125. Peska mpyost Hodcoskoll
TpyOy 3amuMarOT B napauie/bHbBIX TUCKAX B FOPH30HTAIBLHOM MOJOKEHHH U PEKYT M0

pucke. Ilpn paspesanun TpyObl HOKOBKY ACPKAT IOPH3OHTANLHO, a 110 MCpPE Bpe3aHMs
MOJOTHA B TPyOYy ClIerKa HAKJIOHAKT Ha cedd. Ecim HOKOBKY YBHIO B CTOPOHY OT
PasMETOYHOH PHCKH, TPYOY MOBOPAYHBAIOT BOKPYT OCH H PEXKYT [0 PHCKE B HOBOM MecTe. B
ciyvae 3ameMIIeHHA TI0JIOTHA BRIHUMAKOT HOXKOBKY M3 NMpope3a, NMOBEPTHIBAIOT TPYOY OT ceda
Ha 45 - 60° ¥ NPoAO/IIKAIOT pe3aTh, CJIErKa HaxHUMas Ha, MOJOTHO. ECIH HOKOBKY YBEIO B
CTOPOHY OT Pa3sMETO4HOH pUCKH, TPYOy MOBOPaMMBAIOT BOKPYI OCH H PEKYT MO PHCKE B
HOBOM MECTE.

Peska Tpyd tTpydopesom. ITpouszsoanrcs cneumanbHbiMu Tpydopesamu. Peska tpybopesom

3HAYHUTEIBHO MPOH3BOANTEIBHEE, YEM HOXKOBKAMH. Tp)’60p€3bl H3rOTOBIAKOT TPEX pasMEPOB! Ne

1 - uns paspesanus Tpy6 quamerpoM Vs - s, Ne 2= 1-2"/2; No 3 - 3-4",



Puc. 126. Pezka mpyost mpyoopesom: 1 - mpyoa, 2, 5 - pykoamku, 3
- eunm, 4 - poaux nodeuxcusti, 6 - mpyoopes, 7 - npuxcum

TpyOy 1 (puc. 126) 3akuMaioT B npuAkHMe 7 BpaleHHEM PYKOATKH 2 ¢ BHHTOM 3 MeEX1y

VIJIOBOIl BBIEMKOH OCHOBAHHA W CyXapeMm ¢ ycTynamH. 3aTeM Ha KOHeIl 3aKaTtoii TpyOel B
npukume 7 HajeBawoT Tpybopes 6. Bpamas pykoatky 5 TpyGopesa BOKpyr cBoeil ocwu,
TIOJIBOJIAT TIOJIBHKHEIN POTHK 4 Tpybopes3a 10 COTMPHKOCHOBEHHA €O cTeHKoi TpyOwl. Jlanee
aenaor oaun obopor Tpybope3oMm BOKpYr TpyObl M nposepsiorT auuuio pesa. Ecian ona
OJIMHAPHAA H 3aMKHYTas, CICA0BATC/ILHO, POJIMKH YCTAHOBIICHBI MPABHIIBHO.
V ycraHoBJIeHHOro Ha TpyOe TpyGope3a MOBEPTHIBAIOT PYKOATKY Ha '/4 0GopoTa, nojknmas
HOABWKHBII POJIMK K [OBEPXHOCTH TPYOb! Tak, 4T0Ob! JIMHUSA PasMETKH COBIAIA C OCTPbIMH
rpasaMH posnkoB. CMaspIBalOT MECTO pe3a MacioM JUIS OXIaKICHHA PEKYIIHX KPOMOK
posmkoB. Bpamaior Tpybopes BOKpyr TpyObl, rnepemerias MOJABHAKHBIN POJMK 0 TeX Mop,
TIOKa CTEHKH TpYyOB! He OyayT MOJHOCTRIO Mpope3ansl. JUTHHY OTpe3aHHBIX TPYO NMpoBepAlOT
JIMHEHKOH, a TUIOCKOCTH CPe3a Mo OTHOIIEHHIO K HapY/KHOH CTEHKE - YTOJIBHHKOM.

TpyOy npm pe3zke MOXKHO 3aKuMaTh B THCKaX, HMMCIOMMX pHdUICHBIC CyXapH.
ToHKoCTCHHBIC TPYOBl pexyT TpyOopezoMm ¢ OaHMM poiaukoM. TpyOel TOJICTOCTECHHBIC
paspeszalor TpydopezaMu ¢ Tpems poiHkamy; TpyObl OveHb OONBLIMX JIHAMETPOB PeKyT
TPYOOPE30M € LENbK), Ha KOTOPO# YKPEIUIEHO mecTh poaukoB. Hannune HeCKOIBKHX POJIMKOR
JacT BO3MOKHOCTH 3HAYHTEIBHO YCKOPHTHL IMpolecc paspesanus. Eciad Hag0 MNOIy4HTH
poBHYIO, 0€3 3HAYMTENIbHLIX 3AYCEHIIEB MOBEPXHOCThH B MecTe pesa, [PHMEHAT Tpybopes
KOHCTpYKIMH HoBatopa A. C. MucioTa. D710 0OBIMHBIH TPEXPOIHMKOBEIH TPyOOpE3, MEKIY
POIMKAMH KOTOPOIO Ha pblyare B CrCHHAILHONH ONPABKEe YKPEIJICH pesel (BBUICT ero MOKHO
peryaupoBath). Peseil yckopser npolece pesaHus.

Poivaiknbie (MaxoBble) HOKHHIBLI LHUPOKO HCHOJB3YIOTCA Ul pa3spesku JIMCTOBOrO
metanna tomuuuoit 1,5 -2,5 mm ¢ npegenom npounoctn 45 - 50 xre/mm’ (ctams,
JHOPATIOMHHMH W T. J1.). DTHMH HOKHHIIAMH PEKYT METaJ 3HAUNUTENBHOH JUTHHBL, PhiuaxHbie
HOKHHIBI UMEIOT YYI'VHHBIE cTaHuHy 7 # cron 2. B cron 2 BeTpoeH HMAKHHH HENoABHIKHBIH
HOXK 8, a BEepXHMH MOJIBHIKHBIH HOXK 5 ¢ KPHBOJIMHEHHONH PEXymied KpPOMKOH 3akperieH B
Hokeaepxkaresne 6. BepXuui moABHKHBI HOK 5 MMECT MPOTHBOBEC 7, YPaBHOBCIIHBAIONIHI
HOXke/lepiKaTellb ¢ HOKOM.

. Puc. 114. Pyunsie pwruadxcuvie noxcnuywl: 1 - nudcnuit nwoxe; 2 - pwiuae; 3 -
BEPXHUL HODIC, 4 - paspesaemblit 1ucm
PasMep oTpesacMBIX  3aroTOBOK — HaMeyaeTcs  MpeABAPUTENBHOH — pasMeTKOH  HIIH
OrpaHHuMBacTCsA peryaupyemsiM ynopom 10, ans wero ynop cHawana yCTaHaBIMBalOT Ha
TpeOYCMOC PacCTOSHHE OT PEKYLICH KPOMKH HH/AKHETO HEMOABMAKHOTO HOKa. JIMCT 3 BO BpeMs



pazpezaHug NIOTHO NpW&WMarnT DokorOl KpoMkoid K vmopy 10, a apyroii kpoMkoii - K
npyauadomy ynopy 11, Tlocne sroro nooporom pykoatkn 12 or ceba JHCT NIOTHO
MPHKHMAKT CREPXY MPHKHMHONH NnaHkoii 9 1, onyckas RepXHUH HOX C HOWEeIepKaTeaem 6,
pazpesaoT 3aroToBKY.

Brigoa.

Hanunmmre B KoHIEe padoThl BBIBO/L, OTBCTHE HA BONPOCHI:

Yro HazkIBAETCA pazMETROi]

BHIBI pasMeTEH.

HHuCTpyMEHT, NPHMEHACMEIA TIPH pa3METRE,

[MoaroToBka NOBEPXHOCTH K pa3MeTKe

Yro Takoe pezxa Metaia?

B kagnx cnyuagy npHMEHST PYUHBIE HOMKHHLELT

B kaxux CHYVHAAX HIPHMEHAKT HACTOIEHBIC PRIYEAKHBIE H{J}KHHLI,I:I‘.}

Kakoil HHCTPYMEHT cleayeT MCTONB30BATE U PA3pe3aHus CTATBHOTO JIHCTA TONNIHHOMN

0,7 sm?

Onumnre TexHUKY padboTsl Tpydopesom?

10, OnumnTe npaguaa no TeXHWKE 0C30NacHOCTH NPH BLINMOJHCHHH padoT Mo pe3ske METana
PYUHBIMH HOMHHLLAMKAT

e R

e



IpaxkTnueckoe 3ansirne Ned
Tema: 'mdka nera1ei U3 JHCTOBOTO H MOJ0COBOT0 MaTepHaia

Hean: o0yunTh yHammuxes pacyeraMm pasmMepos 3aroToBok.

3ajlaun: npakTHyeckas paboTa 3aKIIOMACTCH B BBIMOMHEHHN 00yHalOUIMMHCA T110/1 PYKOROJICTBOM
npenojiaBaresis KOMIUICKca Y4eOHBIX 3aJaHuil, HAlpaBICHHBIX HA YCBOCHHE TCOPETHUYECKHX
ocuor MJIK03.01 «Crnecaproe €10 ¥ TeXHHYECKHE U3MEPEHUs», [IPHOOpeTeHHe NPAKTHYECKHX
HaBBIKOB 1O H3ydaeMoil TeMme. [IpakTHueckoe 3aHATHE crocoOCTBYIOT Oonee riyOOKOMY
MOHUMAHHIO TCOPETHYECKOTO MaTepHaia y4edHOro Kypea.

ObopyoBanie W MaTepHAIbI: HHCTPYMCHTBI OOUHICIO MOJIL30BAHUS, NPHCTIOCOOACHUSA JUIA
ruOKH, 1WAdNOHB! AN8 THOKH TpyD., 0OPE3KH MOJOCOBOM CTalM, JIMCTOBAs CTalb, OOPC3KH TPYD M
COpTOBas CTalb, yueOHas W CNpaBOYHAA JHTEpaTypa IUIaKaThl, HIUTIOCTPHPOBAHHBIE AbOOMBI,
CIpaBOYHasA JIHTEPATYpa.

IIpojo/anTeNbHOCTE 3auaTHA: 2 Hac.

Xox pabore
H3yunTh CylIHOCTH CllecapHOit onepaiuy rudka Merauia.
H3yuuTh MPUCMBI pacucTa pasMcpoB 3aroTOBOK.
Pacuurars pasMepsl 3ar0TOBKH YIOJILHHKA 110 YEPTEKY.
I'nbxa TMCTOBOIO M MOJOCOBOr0 METALIa |
KouTposibHbIHi onpoc 1o Teme padoTsl.

bl ot sl o

MeToanyeckHe yRazauus

'nbka - cnoco® oOpaboTku MeTaia JIaBjeHHEM, [PH KOTOPOM 3aroTOBKE WIH €€ 4acTu
npujaaerca niornytas dgopma. CrecapHas rudka BBITIOTHASTCA MOTOTKAMH (JTYHIIE ¢ MATKAMHI
OolikaMM) B THCKAX, HA IUIHTC WIH € NOMOLIBLIO CHCUHAILHBIX rnpucrnocodnennii. ToHKuH
JIUCTOBOMH MCTAJI TFHYT KHAHKdMH, H3JICITHA U3 NMPOBOJIOKH JAHaMCTPOM 10 3 MM - mlocxoryﬁuanm
Hin Kpyraoryduamu. 'nbGke noasepraior ToJbLKO MIACTHYHBIH MaTepHal.

I'ubka Jgeraneit - oanwa w3 Haubojiee PacHpPOCTPAHEHHBIX CIIECAPHBIX  OlEpaLMii.
HsroTopienne jaeranei ridKoH BO3MOKHO Kak BPYUHYHO Ha OTIOPHOM HHCTPYMEHTE H ONpaBKax,

Tak 1 Ha THOOYHBIX MalIHHaAX (npcccax).
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Puc. 93. Hanpasicerua 6 3acomoeke npu npocmom uzeuoe (a),

npu uzeube ¢ pacmaxcenuem (0), cxemst s onpederenus Oaunbl 3a20mosox (6, 2)

CymHocTe rHOKM 3aKIIOMAETCH B TOM, HWTO OJHA HacTh 3aroTOBKH mneperndaercs mno
OTHOWIEHHIO K ApYroil Ha 3anaHHbii yroi. llpoucxoaut 310 cieaywomum obpazoM: Ha
JArOTOBKY, CBOOOJHO lIeKallyw Ha JIBYX olopax, jeicreyer wirudaiomas cwia, KoTopas
BBI3BIBAET B 3arOTOBKE H3rHOAIOIIME HANPSIKEHWSA, W €CIH ITH HAnpsKeHHSs He INPEeBBINAoT
Ipe/iesl YIIPYrocTH MaTeprana, JedopMarus, rnojydaeMas 3aroTOBKOMH, ABISETCA YIPYToii, H 1Mo
CHATHH Harpy3kH 3aroTOBKa IPUHUMAET [1EPBOHAYAIBHBINH BHJL (BBIIPAMIIACTCH).

Opanako npu rubke HEOOX0AMMO A00MTHCH, 4YTOOBI 3aroTOBKA I0CJE CHATHA HarpyskH
coxpanmnia npHaaHuyto i Gopmy, 1odToMy HanpsukeHus u3ruda J0JEKHBI NPEBLILATL Opeies
YOPYrocTH W JedopMauis 3aroToBKH B JTOM ciy4yae OyleT IUIACTHYECKOH, IpPH ITOM
BHYTPCHHHME CIIOW 3aroTOBKH TOJABEPraloTCs CKATHIO W YKOPAUMBAIOTCHA. HapyKHbIC CIIOH
MOJBEPralOTCA PaACTAKEHHID M JUIMHA MX yBeauunBaerca. B To ke Bpems cpejHmii cioii




3arOTOBKH - HEHTpanbHas JIMHHUA - HE HCIIBITHIBACT HH CKATHA, HH PACTS/KEHHA W JUTHHA €T0 JI0 0
nocne u3ruda ocracres NOCTOAHHOM (puc. 93.a).
Onpegesenne pa3MepoB 3aroTOBOK NpodMiIciH CROAUTCA K MOJCYCTY JUIHHBI MPAMBIX
YyHACTKOB (I10JI0K), [UIMHBI YKOpPAHHBaHMS 3ar0TOBKM B lpeleliaX 3aKpyrJIeHHs WIH UIHHbI
HEHTPAILHOMN JIMHIH B MPeJiesiaxX 3aKpyriieHus.

[Tpu rudke aeTanei Mo npsaMbIM YoM 0€3 3aKpYTIICHHI ¢ BHYTPEHHEl CTOPOHBI IPHITYCK
Ha 3arud Oepercsa or 0.5 no 0,8 Tomuuusl Marepuana. CriajsiBas JUIMHY BHYTPEHHHX CTOPOH
YroJIbHHKA HJIH CKOOBI, MOJTydaeM JUTHHY 3aroTOBKH JIETAIH.
a

-
Puc. 94. Cxemw Oast onpedenenus Oaunbl 3a20MoBOK: a - Y20IbHUKA ¢ BHVIMPEHHUM 3AKPY2ACHUEM,
0 - ckobbl ¢ 3aKpyenenuem, 6 - Koibya

IMpumep 1. Ha puc. 93, B, r nokasansl YroJbHHK M CKOOa ¢ NPAMBIMH BHYTPCHHUMH
yrJlaMH,

PasMepsl yroabHuKa (puc. 93, B): a = 30 MM, b = 70 MM, t = 6 MM. JUTHHA pa3BEPTKH

L=a+b+0,5t=30+70+3=103 mm.

Pasmepei ckoObl (puc. 93, 1): a =70 MM, b = 80 MM, ¢ = 60 MM, t = 4 MM, [lnHa pa3BepTKH
3ar0TOBKH CKOObI

L=70+80+60+2=212 mMm.

Hpumep 2. [Moacunrars UMHY pasBepTKH YrOJABHHKA ¢ BHYTPEHHHM 3aKpYIJICHHEM (puc.
94, a).

Pa3GuBacM yrojibHHK Mo ycpTeky Ha yyacTku. [ToacrasaseM ux pasmepst a = 50 mm, b = 30
MM, t =6 MM, =4 MM B hopmyny

L=a+b+a2(r+t/2)

Toraa nony4mum:

L=50+30+3,14/2(4 +6/2) =50 + 30 + 1,57-7 = 90,99 91 Mm.

Hpumep 3. ToacunTars JUTHHY pa3BepTKH 3ar0TOBKH CKOOBI ¢ 3aKkpyriacnueM (puc. 94, 6).

PazbuBacM ckoOy Ha y4acTkH, Kak nokaszaHo Ha ucprexe. Mx pazmepsi: a = 80 MM, h = 65
MM, C= 120 MM, t =5 MM, I = 2,5 MM.

L=at+h+c+na(r+t2)=80+65+ 120+ 3,14(2,5 + 5/2),

C/ICI0BATEIBHO,

L=2654+15,75= 280,75 mm.

Ipumep 4. Iloacunrarth UIMHY pa3BepTKH M3 CTAILHOH MMOJOCHI TOJMIHHOH 4 MM H
WHPHHOKN 12 MM [UIS 3aMKHYTOTO KOJIBIA ¢ HapyAKHBIM JHaMeTpoM 120 MM (puc. 94, B).

Crubas B OKpYXKHOCTB ITY I0JIOCY, MOJYYHM LHIHHAPHYECKOE KOJIBLO, [TPHYEM BHELIHAS
4acTh MCTa/l/la HECKOJBKO BBLITAHETCA, a BHYTPCHHAA coxmercs. CiienoBareiibHO, UTMHC
3arOTOBKH Oy/eT COOTBETCTBOBATH JUIMHA CPCAHCH JIMHHM OKPY/KHOCTH, NPOXOoAsias 1o
CepeIMHE MEK1Y BHEITHEH M BHYTPEHHEIH OKPYAKHOCTAMH KOJIbIIA.

JlnnBa 3aroToBKH

L =aD.

3Hag JMaMEeTp CpelHeill OKPY/KHOCTH KOJIbLIa M MOJCTABIAA €ro YHCIOBOE 3HAUEHHE B
opMyy, HaXOAUM JUIHHY 3arOTOBKH:

L=xnD=3,14 108 = 339,12 mm.

B pesyrstare npeaBapHTENbHBIX PacdeTOB MOKHO H3TOTOBHTH JICTalb YCTAHOBICHHBIX
pazMepoB.

I'udka jgeraseii U3 JIHCTOBOIO H 110JI0COBOI'0 MATEPHAIA

'ubKky npsiMoyrosibHOH CKOObI K3 [10JI0COBOMH CTAIN BBINOIHAIOT B CHEAYIOLLEM NOpsiiKe:
ONpeensoT JUIMHY Ppa3BepTKH 3aroToBKH (pHc. 96,a), ckiaaapiBas UTHHY CTOPOH CKOOBI ¢
[PHITYCKOM Ha 0HH H3ru0 0,5 TONHHBI M0JI0CHL.

[=175+1+15+20+1+15+1+175=89 MM



OTMEUAKT JUIMHY ¢ JOTIOJIHHTEIBHBIM TNPHITYCKOM Ha o0paboTky Topuos no | MM Ha
CTOPOHY H 3yOHI0M OTPYOarOT 3aroTOBKY;

BBINPABIAIOT BRIPYOJICHHYIO 3arOTORKY Ha TUIHTE;

OMWIKBAKOT B PasMep 110 HEPTEeKY; HAHOCAT PUCKH 3arnda; 3auUMaloT 3arotosky 7 (puc.
96,6) B THCKaX MEX1Y YroJlbHHKaMH-HaryOHHKamMu 2 Ha YPOBHE PHCKM H YIapaMH MOJIOTKA
3arndaroT KoHel 3 ckoObI (1epBblii 3arud);

[EPECTABJIAIOT 3arOTOBKY B THCKaX, 3aXKHMas ee Mek1y YrojibHHKOM 4 u Opyckom-
OTIPaBKOii, DoJIee ITHHHBIM, YeM KOHEIl CKOOHI (pHc. 96.a);

sarubaroT BTopoii koHew 5 (puc. 96,a) - BTOpoi 3aruo;

CHHMAIOT 3arOTOBKY H BBIHHMaIOT Opycok-onpary 6;

pasMeualoT JUTMHY JaMoK Ha 3arHyThIX KOHILAX; HAJACBAOT HA TUCKH BTOPOH YroJbHHK 9
(puc. 96,r) 1, BIOKHB BHYTPb CKOOBI TOT ke OpyCOK-ONpaBky 6, HO B JPYIFOM €ro MoJIOKEHHH,
3QKMMalOT CKOOY B THCKaX Ha YPOBHE PHCOK;

OTrHbAIOT MEPBYIO U BTOPYIO Jlatku 7, jgenatoT 4-it u 5-if 3arubsbl 11epBoii 1 BTOpO# J1anok;
TIPOBEPAIOT H BRITIPABRIAIOT IO YIOJIBHHKY 4-if W 5-if 3aruonr;

CHHMAIOT 3ayCCHIIbI Ha pedpax cKOObI H OMMIMBAIOT KOHIBI JIATIOK B pasMep.

I'nbka ABoiiHOro yrojeHHKa B THCHAX (puc. 97) nNpou3BoANTCA Nocie pasMeTkH, BhIpyOKH
3arOTOBKH, MPABKH HA TJIHTC M ONMMUIMBAHMS 110 IIUPUHE B 3aJaHHbIH pasmep. TToAroToBIcHHYO
Takum o0pas’oM 3aroToBKY 7 3aKHMAIOT B THCKaxX 3 MCKAY YroJbHUKaMH-HAryOHMKamMu 2 M
3arn0aoT MEPBYIO MOJKY YrOJbHHKA, a 3aTEM 3aMEHAIOT OJMH HAryOHHK OpyCKOM-1I0AKIaIKOMH
4 u 3arndaloT BTOPYIO NOJIKY yroiabHuka. ITo okonvyanuu rudku KOHLBI YroJbHUKA OTNHIMBAIOT

HAIMWIBHUKOM B Pa3Mep ¥ CHHMAIOT 3ayCeHIIbl ¢ OCTpBIX pedep.
& . _a 6

Puc. 96. Tuoka npamoyveoisHou ckoowl: a - cxema Oif

onpedeneHus OauHbl CKOObl, O - zubka 00HO20 Kowya, 6 - 2ubKka 6mopozo Kowya, 2 -
hopmuposanue ckoowl, 1 - 3a2omoska, 2 - nazyonuku, 3, 5 - konysl ckoowt, 4, 9 - yeonshuku, 6 -
boavwon bpycok (onpaska), 7 - ranku, 8 - menvwuit Opycok (onpasxa)
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f Puc. 97. T'ubka deotinoco yeoawnuka: 1 - sacomoska, 2 -
Hazyonuku, 3 - mucku, 4 - bpycok-nooxkiaoxka

Mexanuszauus rudouHbIX pador
[Tpodmian (monocoBoii, COPTOBOH MeTal) € pasHBIMH pajguycaMH KPHBH3HBI THYT Ha
TPEXPOJIMKOBBLIX M HeTbipexpolmkoBelX craHkax. Ha puc. 100 nokaszan TpexpoiMKoBbIii CTaHOK
Juis THOKH Tipohusieii, M3rOTORJIEHHBIX H3 JIMCTOR AJIFOMHHHEBBIX CIUIABOR TOJMIMHOI /10 2,5 MM,
[peasapurensno nanaxuBaior cradok. Hanaiky BepxHero poiaMka S OTHOCHTCIBHO ABYX
HHIKHUX PONHKOB 7, 6 ocymectrisioT BpaueHue™m pykostku 4. [Tpu rudke zarotoBka 3 nomkxa
ObITH MpHAATA BEPXHUM POJIMKOM 5 K ABYM HMAHUM 7 ¥ 6. TIpuakum 2 ycTaHaBnmBaloT Tak,
4TOOb! 110 HeMY CBODOAHO CKOJIb3HIIA 110JIKA NpoduiIs, HE 1aBas eMy CKPYYHBAThLCS 1PH rHlKe.



Puc. 99. I'ubka emyaku 6 Kpyeaslx onpaskax: a - 3CKus emyiku, 0, 6, 2 - nociedosameibHocms
2ubKu

Puc. 100. T'ubka na mpexpoiruxoeom cmanke: 1.6 - nuxcnue poauku, 2 -

npuxcum, 3 - 3azomoexa, 4 - pykosamka, 5 - 6epxXHull poauk

- %,

Puc. 101. T'ubka na wemwipexporuxoeom cmanxe: | - cmanuna, 2, 6, 9, 10 -
pykoamku, 3, 5 - eedvique poruxu, 4,8 - naxcumnote poruku, 7 - 3a2omoeka

[lpu evinoanenuu cubku ¢ Poaukos CHUWAIOM NAKONUBWYIOCH 2PA3L U NPOMUPAIOM  UX
YUCBIMU MPANKAMU,

3azomosKy npoduia anomMunueso2o cniasa 6 npoyecce UK CMA3bBaIom 2ycmuim MAciom.

Ipoghunu ¢ HGonbuwunm paduycom 2uGKU NOAVUAIOM HA MPEXPOTUKOBOM CMIAHKE & HECKOTbKO
nepexodos. lpoghunu, usmerowue hopmy Kpyeos, cnupanu wit Opyeolt KPUSU3HbI, U320MOGIAIOM
HA YeMbIPeXpOIUKOBBIX CTAHKAX.

Beisoa.

Hanummre B KOHIe padoThl BLIBO/, OTBETHB HA BONPOCHI:

1. 3anonHnTe TAbAHITY

2. Maiire onpesenenue ciiecapHoii onepauuu rudxa?

3. OnuumTe NpaBuIa pacycTa JUIHH 3aroTOBOK NMPH rHOKE CTalbHOMH Nnosnock!?
4. YKakuTe MUHUMAJILHO JOIYCTHMBIH paguyc rHOKH U1 THCTOBOIO MeTasuia?
5. BeiBoJ1 0 npojenanHoit padore.

OT™MeTHTE 3HaKOM X

Marepuan, MoaoTkn ¢ | Moaorkmu ¢ | Knankn Iaockorydus: u
noaBepraemMbiii | KBaApaTHbIM M | MATKHMH KpYriaoryousi

H3rHOAHHIO KpPYIJibIM BCTABKAMM
DoiikaMu

JlucroBoii
MarepHan
roauuHoi - 0,5
MM

Kpyraeii H
1podHIIbHbI




I'Ipﬂl{ﬂT [
pasMepoM
HOLEPEHHOTD
CeYeHHd 10 6 MM

JIucToroi
MHTE[JHE].II
Tommuaoi 0,5
MM

[Tporooka




MpakTnueckoe zanaTrHe Nes
Tema: Opaajenne HAYAILHBIMH NIPHEMAMH ONMHIARBAHNHA. OBJaagenne padoaum
NOJIoKeHHeM NPH ONHIHBAHHH., ONMHIHBAHAE IVIOCKHX INHPOKHX H Y3KHX IOBEPXHOCT eI,
U[IH.JIHBEIHHI: KPHEHHHHEﬁthx [IDI!.l:]]IHI,IETI:fi

Henn: o0yauTE yIamUXCs OMHIHBAHHIO MTOCKOCTEH B HX PasiHIHBIX CONPAKCHHIX.

Faaauu: npaKTHdeckas paboTa aKIKMASTCH B BRITIONHEHHH 0DYVHAKIHMHCS 1101 PYKOBOICTBOM
npenojagaTens KOMIUIekca yIeDHBIX 3a/laHHil, HampaBlIeHHBIX Ha YCROEHHE TEOpPETHUYECKHX
ocHos MJIK03.01«Criecaprioe geno H TEXHHYCCKHE W3MCpEHHA», NMPHOOPETEHHE NMPakTHUYCCKHX
HABBIKOBE 1o M3ydacmoi Tteme. [lpaktuueckoe 3zanaTie cnocoOcTBywT 0Oonee riyDoOKOMY
MOHHMAHHID TCOPETHUYCCKOTD MATEpHANA YYchHOro Kypea.

OdopyloBanie H MATEPHAIBI HHCTPYMEHTH OOIIEro NMOJB30BAHMA, HATTMILHMKH IJIOCKHE C
Haceykoil Nel v No2 pasHeIX pasMepoB, HANKWIEHHKN TPeXIPaHHBIE, YeTEIPEXTPAHHEIE | KPYITILIE C
Haceukoil Nel w No2, rybDem mawnajusle, Hagduid pasHele, ONMHIOBOYHBIE NPUCIOCODIEHMS,
}-"‘Iﬂﬁﬂﬂ.ﬂ H CI'IFEIBD'{HE].H m{TﬂpﬂT}"pﬂ TITAKATEI, HJ'IJ'[I‘DCTPHPDB}IHHBIE ﬂJTLﬁDMI:I, C"pﬂBﬂ'{Hﬂ.ﬂ
THTEPATYPA.

HP“,'J;I]JIMI'I’E.‘II:H'DC']'I: JAHHTHH: 2 AL,

Xoj paborel
H3yuHTE CYIUHOCTE CIECAPHONR OMEPALHH OTHIHBAHHE MeTana.
BHIEI HAMHALHUKOR, BHAL HACCUCK HATTHILHHKOR.
Hacaaka u cHATHE pyqeK HATTHIBHWKA.
TexHuka 0 npHeMBl ONMHIHRAHNS |
BH}J,I:I OIHIIHEBAHHA MOETALITA.
[lpomonenoE, MonepevHoe, EPEKPECTHOE OTTHIIHBAHHE METaILIA.
DIIHJIHHEIIHC lli-l]}i-].llJlC.llI:-llblP". IIGBCPXIIUG'I'CH.
KILII-I'IT.IDJ'II: ﬂl'lI»IJ'IL‘I-IHUﬁ HUBC]’JKHDL‘TH.
Mexanuzaus onUIoBOYHLIX padoT

e Bl ol e

MerToanueckHe ykazanus

OnuiaHBanHeM Ha3LIBACTCA ONCpalHd Mo 0DpadOTKE METAIOB W JIPYIHX MaTrcpHaloB
CHATHEM HeDOIRINOTo CI08 HAMHIRHHKAMH BPYYHYI0O HJIH HAa ONHJIOBOWHRIX craHkax, C
NOMOLIBKY HAITHIBHIKA clecaph NPHAAET deTanaM Tpedyemyio GopMy H pasMepsl, TIPOH3BOIHT
NPHUIOHKY JeTaneil JApyr K Ipyry, NoJAroToBiseT KPOMKHM JeTaleil noj ceBapky H BINOJHAET
apyrue paboter. [lpw momonM HanmMIEHHKOR 00pabaTRIRAIOT TUIOCKOCTH, KPHBOTHHEHHEIE
MOBEPXHOCTH, 114361, KAHABKH, OTBEPCTHA Do lbﬂpl‘s‘lh[.. HOBEPXHOCTH, PACOIOHKEHHBIE 1101
pEI.III-IbIMH }IT'HFIMH, H. T. IL nPHI'I}FCIEH HA OIMHIHBAHHE OCTABITAKITCH HEE.K}HLLT_IHMH - T l},S Ak
0,025 mM. TousocTes 0DpadOTEH onmunHeapdHeM oT 0.2 go 0,05 MM, B OTACIEHBEIX CIVYadx 10
0,001 s,

Hanuabuuk (prc. 134) npenctasnger coboii cranbHoi Opycok onpeneneHHoro npodgmng u
JUTHHBL, HA TOBCPXHOCTH KOTOPOTO HMEHOTCH HAceukH (HapeskH), oOpasyioliHe BHAaTHIbI M
OCTPO3aTOMCHHBIC 3VOUBl  (3vORA), WMmewommMe B ceucHMM  (opmy kauHa. HanuneHukm
H3MOTORNAKT H3 crand ¥ 13 man VI13A (nonyckaerca nerupopanHas xpoMucras crane X135
mnn 13X), nocne HaceKaHMA MOJIBEPraldT TEPMHUECKOIH 0bpaboTke.

HanunbHUENR NOAPazAendatoT: Mo KPYNHOCTH HACEYKH, Mo (JOpME HACEHKH, Mo JUTHHE M
ipopme OpyeKa, 110 HAZHAYEHHID.
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Puc. 134. Hanuwawnux clrecapuvli 0owe2o Ha3naienus.

I - nocok, 2 - pabouas uacms,3 - HenaceweHuvill yuacmox, 4 - sanieuux, 5 - xeocmosuk, 6 -
wuporkas cmopona, 7 - y3kaa cmopona, 8 - peopa
PasiMyaoT HanWiIbHHKH ¢ OJIMHAPHOM, T. €. MPOCTOoil Haceykol (puc. 136, a), ¢ ABOHHOI,
MM TIcpeKpecTHOil (puc. 136, 6), ToucuHOH, T. €. ¢ pamnuIsHON (puc. 136, B), ¥ ayroBoii (puc.
136, ).
a

a=n"
¥
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Beldled puc. 136. Buow naceuex Hamubhuxa: a - odunapras (npocmas), o -
O0BOUHAA (NEPEKPECMHAR), 6 - PAUNUILHAA, 2 - OVe06aA

HannibHHKH ¢ OAHHAPHONH HACEYKOI MOI'YT CHHMATh LIMPOKYIO CTPYKKY, PABHYIO JUIHHE
Bceil HacedkH. MX nmpuMeHAIOT npH ONMMIMBAHHHM MATKHX METAIUIOB (JTaTyHH, IHHKa, 0ab0uTa,
CBHHIIA, AIOMHHNA, OpOH3BI, MEAH H T. 1) ¢ HC3HAYUTEILHBIM COTIPOTHBIICHHEM PE3aHHIo, a
TaKkKe HeMeTA/UINYecKHX MaTepHainoB. KpoMe TOro, 3TH HallWIBHHKH HCIIOJNB3YIOT JUIA 3aTOUKH
MU M HOXKCH, a TakKe g oOpadoTku Acpesa u npodku. OauMHapHas Haccuka HAHOCHTCS MOJ
yraoM A = 25° K OCH HallMILHUKA.

HanuabHUKH ¢ JIBOWHONH (T. €. NMEPEKPECcTHO) HACEUKOH NPHMEHSIOT LIS ONMHJIHBAHWA
CTanM, YyryHa M JpYrHX TBEpbIX MaTepHaIoB C OOJLIIMM CONPOTHBICHHEM pe3anuio. B
HAMMMIBHUKAX C JIBOMHOH HAce4yKOH CHavala HACeKaeTca HMKHAA - riIybokas Hacewka,
Ha3bIBa€éMas OCHOBHOI, a TOBEpX Hee - BEPXHAA, HerJy0OKas Haceyka, Ha3bIBacTCA
BCIIOMOraTe/IbHOM; OHa paspybaeT OCHOBHYK HacedKy Ha 00JIbIIOe KOJIMHYECTBO OTIEIBHBIX
3yObeR.

Paumuiabnas (1oucyHas) Haceyka [0JIy4acTes BJAABIMBAHHCM MCTa/UIA CHCLHAILHBIMH
TPEeXIPaHHBIMM  3yOMJIaMM, OCTABJIAIOMIMMH  PAClONOKEHHBIE B IIAXMATHOM  MOpAJKe
BMECTHUTENIbHBIC BBIEMKH, CMOCODCTBYHOILUME JIYYIIEMY pPasMEILCHHIO CTPYKKH. Pammuismu
00pabaThIBAIOT OYEHb MAIKHE METAI/Ibl M HEMETAIUIHYEeCKHEe MaTepHalibl (KOXKY, Pe3HHY M ap.).

Jlyrosyio naceury noxyuaroT (pesepopanneM. Haceuka umeer Gosbime BIAMHBI MEKILY
3yObsIMH M AyroodOpasuyio (GopMmy, 00eCneYHBalOUMIYI0 BBICOKYIO IPOH3BOIAHTEILHOCTE U
TIOBBINIEHHOE KauecTBO 00pabaThiBaEMBIX TOREPXHOCTEH. DTH HAIMIBHHKH NMPHMEHAIOT TNPH
00padoTKe MATKHX METAIUIOB (ME/Ib, JFOPATIOMHHHMIT H Jp. ).

HanuibHHUKH 110 HA3HAYEHHMIO [OJPA3JCNAKT  Ha  CAeAyIolUMe rpynnsl:  obuero
HA3HAYCHHA, CMICIMAIBHOINO HA3HAYCHHA, HABHIH, palTHIH, MATHHHBIC.

Hanunbuuky obulero HasHaueHus npeaHasHavaroTes Aus oduecnecapubix pabdor. Mo uncny
Hace4ek (Hape30K) Ha | CM JUIMHBI JIEATCA Ha cneayoumme mwects Homepos: (0, 1,2, 3,4 u 5.

Hanunsunku ¢ Haceykoit Ne 0 u 1 (apaueBbie) uMeroT Handoiee KpynHbie 3yObs M CIYKaT
Juist rpydoro onuimMBaHus, Korja tpedyercs yjaaiuurs 0obiuoi cnoii meramia - 0,5 - 1,0 mm.
TounocTk 00padOTKH ITHM HAMMHIBHHKOM He npepbimaet 0,2 - 0,5 Mm.

Harmunsauky ¢ naceukoii Ne 2 (IM4HbIe) IPHMEHSIOT U YHCTOBOTO OIMWIHBAHUA H3/ICIHI C
TouHoCThiO (0,02 -0,15 MM, CHumaeMsblii coii metanna He npepbiuact 0,1 - 0,3 M.

HanunbHukH ¢ Haceukoit Ne 3, 4 u 5 (GapxaTHbie) CayXaT AN OKOHYATEIBHOH OTACTKH
uzgennii. Oun cunmarot cnoit ve 6onee 0,025 - 0.5 My npu Tounoctu obpadorku ot 0,01 a0
0,005 mwm.



HanmumsHuKH BRITYCKarOT mHoi 100 (125), 150, 200, 250, 300, 350 u 400 mm. TTo dopme
MONEPCHHOTO CCHCHHS OHU JICTATCA HA CCAYIOUHE BOCCMb THIIOB.

Puc. 137. Hanuasnuxu no dpopme cevenua: A, B - niockue, B -
keaopamuwie, I - mpexepannvie, [ - xpyeavie, E - noaykpyzavie, K - pombuveckue. 3 -
HOJICOBOYHBIE

Pyuxkn HanmuiabHAKOB. YToOBI HacaauTh HaNWILHHUK, XBOCTOBHK €ro BCTABIAIOT B OTBEPCTHE
PYUKH M, B3AB HANMJIBHHK 3a HACEYEHHYIO HacTh MPABO PYKOH, HE OYEHb CHIIBHO Y/IapAloT
rOJIOBKOI pyukH o BepcTak (puc. 144, a) win MOJOTKOM mo pykoaTke (puc. 144, 6). YroOwl
CHSTh PYKOATKY C HAllMJIBHHKA, JIEBOH PYKOIl Kpenko oOXBaThIBAIOT PYKOSATKY, a 11PaBoil pykoii
MOJIOTKOM HAHOCAT JIBa-TPH HECHIIBHBIX yilapa 1o BepXHeMy Kparo koiswia (puc. 144,8), mocie
HEr0 HANMIBHHUK JICIKO BBIXOAHT U3 OTBEPCTHS

Puc. 144. Hacaoka u cuamue pyqku nanunbuuxka: a - Hacaoka yoapom
0 gepemax, 0 - Hacadka yoapom MoOROmMKa, & - CHAMUE yoapom Monomka.

Texuuka u npUeMbl ONHIHBAHHSA.

[Mosroxenne Kopryca CuMTaCTCs NPABHIBHBIM, CCIIM MPaBas pPykKa ¢ HANMHIBHHKOM,
YCTAHOBJICHHBIM Ha ry0Kax THCKOB (MCXOJHOC NMOJIOKCHHUE), COTHYTas B JIOKTE, 0OpazyeT yroiu
90° mexay nnedesoil U okTeBoil yactbio pyku (puc. 150, a). [Ipn srom kopnyc padoraioiero
JOKEH ObITh MPAMBIM M Pa3BEPHYTHIM 1107 YoM 45° k TuHHMH och THCKOB (puc. 150, 6).

Puc. 150. Honodxcenue npu onuwrueanuu: a - xopnyea, 6 -
Kopnyca, paseepHymozo nod yeiom 45°, 6 - noe

Honoxenne nor. Ilpn nHavasne pabodero Xoia HalMIbHMKA Macca Tejla NPUXOANTCH Ha
TIPaBYI0 HOTY, NMPH HAKHUME IEHTP THKECTH TEPEXO/IMT Ha JIEBYID HOTY. DTOMY COOTBETCTRYET
Takas paccTaHOBKa HOT: JieBasd BBIHOCHTCA (OTBOJMTCS) BIEpei M0 HANPaBICHUIO JBHKCHUSA
HAMHIBHUKA, MPaBYK HOry oTcTaBnfaioT ot nesod Ha 200 - 300 mm Tak, utoObl cepeanHa c¢
CTYMHH HAXOIMIAch MPOTUB NATKH JEBOH HOTH.

Ipu padouyem xoje nanuabHHKa (0T cedst) OCHOBHAA HArpy3Ka MPUXOAUTCH HA JICBYHO
HOTY, a Mpu 0OpaTHOM (X0JOCTOM) XOJ€ - Ha MpaByl, MO3TOMY MBIIIIB HOT MONEPEMEHHO
OT/ABIXAIOT.



IlpH cHATHH HAMIBHHKOM TOJICTBIX CIIOEB METaJlIa MPUXOIHTCA HaKMMaTh Ha HAMHIBHHK C
001bIOI CHIIOH, MOTOMY NPABYK) HOTIY OTCTABIAKOT OT JICBOH HAa3aj HA IMOJINLIAra, W NpaBas
HOra B JTOM Cllyvac ABIACTCA OCHOBHOH omnopoi. Ilpu crnabom HakuMme Ha HanmMIbHHK,
HApUMeEp NPH JOBOJKE MM OTJE/IKe [OBEPXHOCTH, CTOINbI, HOI' PACIONAraldT IOYTH PAIOM.
OTH p21601'bl KdK TOYHLIC HAUIC BBITOJIHAKT CHIA.

IMonoxenne pyk (XBaTKa HAWIBHHKA) HMECT 4UpesBblvaiiHo BakiHoe sHayenue. Crecapb
Oeper B npaByl0 pyKy HallWIBHHK 3a PydKy Tak, 4ToObl pyuka yIHpalachk B JIQJIOHb PYKH,
YeThIpPE Majiblla 3aXBATHIBAIH PYUKY CHH3Y, a OOJIBIIOI masiel nomMentancs ceepxy (puc. 151, a).
Jlagons JIeBO# PYKH HAKJIAABIBAIOT HECKOJIBKO TIONICPEK HAIMHABHHKA Ha paccTosHun 20 - 30 MM
ot ero Hocka. Ilpu 3TOM nankibl JI0KHEL OBITH CIACTKA COTHYTHI, HO HC CBHcaTh (puc. 151, 6);
OHHM HC MOICPKUBAKOT, @ TOJNBKO MPHKUMAKOT HAMWILHUK, JIOKOTE JICBOIT PYKH A0/KCH OBIThH
HeMHoro npunojHat. [IpaBas pyka oT NOKTA JI0 KHCTH JIOJKHA COCTaBIATH C HAIMIBHHKOM
NPAMYIO JTHHHIO.
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=3 Puc. 151. Ionosicenue pyx npu onuausanuu. a - npasoi, 6 - 1e60ou

Koopunauus yewamii. [Ipn onunuBanum jgomxHa coOmoaaTees KOOPAHHALMA YCHIHH
HaxkuMa (OanancHpoBKa), 3aKIIOYAIOIAACS B NMPABMILHOM YBEIHHYCHHN HAKMMaA NPaBoil pykH
HAa HANWILHUK BO Bpemsi paboyero Xxoaa  rnpu OJHOBPEMEHHOM YMEHbIUEHHH HaXKuMa JIeBOii
pyku (puc. 152). [IpwkeHHe HaNWIbHHKA J0DKHO OBITE CTPOrO TOPH3OHTAIBLHBIM, MOITOMY
HaKHMBbl Ha PYYKY M HOCOK HalMIBHHKA J0JUKHBI H3MCHATHCA B 3aBHCHMOCTH OT MOJMOKCHUS
TOYKH OMOphl HamuibHHKa Ha oOpabaTeiBaemoii norepxHocTH. [lpu pabGouwem jBHAKEHHH
HaMMJIbHHKA HAKHM JIEBOI PYKOIi TTOCTENIEHHO YMEHBINAKOT. Perympys HaKUMbI Ha HaIMWIBHHK,
JOOHBAKOTCSA MOJIYHCHHS POBHOH OMIJIMBACMOI MOBCPXHOCTH 003 3aBANIOB MO KPasiM.
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Puc. 152. Pacnpedenenue ycuautt naxcuma npu
onuaueanuu

B cnyuac ocnabGneHus HaKHMa Nparoi PYKH M YCHIICHHS JICBOH MOMXKCT NMPOH30HTH 3aBal
nosepxHocTH Breped. [Ipn ycHICHHM HakuMa NpaBod PyKH M OCHAbICHHM JICBOH PYKH
MOJYYHTCSA 3aBaJl Ha3ajl.

IIprkuMaTh HanMJIBHHK K 0OpadaTeiBacMOil MOBEPXHOCTH HEOOXOAMMO NpH padoyeM Xoje
(ot ceGa). ITpu oOparHOM X0/1e He cllejlyeT OTpbIBaTh HAIIMILHHK OT 1HOBEPXHOCTH JIeTAJIH.

Bo Bpems o0paTtHOrO X01a HamWIBLHHMK JOJDKEH JHINE CKONb3HTh. Yem rpybee oOpaboTka,
TeM GoJIbIIe JIOKHO OBITh YCHIIHE TIpH padodeM Xoje.

[Tp1 4MCTOBOM ONMIIMBAHUN HAAHUM HAa HAIMIBHHK JI0JDKEH OBbITh 3HAYMTEIILHO MEHbILE, HeM
npH YcpHOBOM. B 3TOM cityyac JIcBOH PyKO#l HAKHMAIOT Ha HOCOK HANMWILHHKA HC NIAZOHBIO, a
Jmib OOJIBIINM MAIBLECM.

Buasl onnimBanus.

OnuauBanue MNOBEPXHOCTEH ABIACTCA CHOKHBIM TPYJAOEMKHM npoueccom. Yauie Beero
JAeeKToM ITpH ONMHJIMBAHHH MOBEPXHOCTEI ABIAETCA HE TUIOCKOCTHOCTE. PaboTas HanHabHHKOM
B OJHOM HamnpaBJICHHH, TPYAHO MOJYYHTH NPaBHIBHYIO H YHCTYIO TMOBEPXHOCTH. [loaTomy
HalpaBJicHHE JIBHAKCHHS HaNMMIbHHKA, a CIIEJ0BATE/LHO, TMOJIOKEHHE IITPUXOB (CIeI10B
HamHIBHHKA) Ha 0OpabaTeIBaeMOil MOBEPXHOCTH JIOJDKHO MEHATHRCA, T. €. TONEPeMEHHO ¢ yriia
Ha YTroJl.

Onuianpanune BuINOJIHAKT ciacea Hanpaso (puc. 153, a) noa yrnom 30 - 40° k ocH THCKOB,
3aTEM, HE TIpephiRas paboThl, MPAMBIM WTPHXOM (puc. 153, 6, 1) H 3aKaHYHBAIOT ONMHIHBAHHC



KOCHIM IITPHXOM MO TEM K€ YIJIOM, HO crpaBa HaineBo (puc. 153, B). Takoe H3MeHeHHE
HAMPABJICHHS JIBWKCHHA HaNMIbHHKA 00CCMCUMBACT MONYHCHHEC HCOOXOMMOH MIOCKOCTHOCTH
M IICPOXOBATOCTH MOBEPXHOCTH.

Konrpoas ommaennoii  nosepxnocTH. Jlis  KOHTPONsS  ONMIEHHBIX  NOBEPXHOCTEH
MONb3YIOTCA MOBEPOHHBIMU JIMHEHKAMH, LITAHIEHUMPKYIAMH, YrOJIbHHKAMH H TOBEPOHMHBIMH
wmraMy.  Tlosepounyio JHHEHKY BBIOHMPAIOT B  3aBHCHMOCTH OT UIHHBI [IPOBEPACMOIT
IIOBEPXHOCTH, T. €. IOBEpOYHas JIMHEHKa 110 JUIHHE [0JUKHA [IEPEKPhIBATE IIPOBEPAEMYHO
MOBEPXHOCTH.

IlpoBepky KavecTBa ONHIAMBAHHA TOBCPXHOCTH MOBCPOYHOH JIMHCHKON NMPOH3BOIAT Ha
npoceer. Jlna aroro aerank OCBOOOKAAOT M3 THCKOB M MOAHMMAKOT Ha YPOBCHb IJ1a3;
MOBCPOYHYIO JIMHCIHKY OCpyT NpaBoii pyKoil 3a cepeaAHy H NPUKJIAIBIBAIOT PeOPO NOBEPOYHOI
JIMHEHKH TIEPINEHHKYIAPHO NMPOBEPAEMOI MOBEPXHOCTH.

J1A npoBepKH NMOBEPXHOCTH BO BCEX HANMPaBIECHMAX CHavalda AHHEHKY CTABAT 110 UIMHHOM
CTopoHe B 2 - 3 MecTax, 3areM 110 KOPOTKOH - Takke B 2 - 3 MecTax M HakoHell no oJHOH H
Apyroi guaroHanaM. Ecim nmpocBeT Mex 1y JTHHEHKOH M TIPOBEPAEMOI MOBEPXHOCTRIO Y3KHIT 1
pam{omcpm,m 3HAYUT IJIOCKOCTE 00padoTana yI0BICTBOPHTEIILHO.
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w Puc. 153. Onuausanue: a - cieea Hanpagso, 0 - NPAMbIM WMPUXOM ROREPEK
3A20MOBKU, 6 - CNPABA HANECBO (KOCHIM WIMPUXOM), 2 - NPAMBIM WMPUXOM B001b 3A20MOBKU

BO H366)K8HH6 H3HOCA IIHHCHKy HEC cnenye’r nepenaurm o nOBerHOCTM. Ka/l(,flblH pa3 €ec
OTHHMAIOT OT [MPOBEPACMOIT MOBEPXHOCTH H NMEPECTABIIAIOT B HY/KHOE TOJIOKECHHE.

B rTex ciaywasx, Korja HOBepXHOCTb JOJDKHA ObITh OIMIIEHA 0COD0 TIATEILHO, [POBEpKa
TOYHOCTH ONWIMBAHHA TNMPOU3BOJUTCA C MMOMOIIBK TOBEPOYHOH IUIMTHI Ha Kpacky. B aTtom
ciydae Ha padodylo IMOBEPXHOCTH [MOBEPOYHOH IUIMTHI ¢ TMOMOIIBI0 TaMIoHA (CBEPHYTOH
TPAMOYKH) HAHOCHTCA TOHKHH PaBHOMCPHBIH CHOH KpackW (CHHBKA, caka MWIH CYPHK,
pa3BCACHHBIH B Macie). 3areM  MOBECPOUHYK [UIMTY HAKIAALIBAlOT HAa TMPOBEPACMYIO
MOBEPXHOCTH (€C/H eTallb IPOMO3/Kas ), Aeal0T HECKOABKO KPYTrOBBIX JIBHWKEHHI, 10CIE TOr0
Mty cHuMawT. Ha HeaoctaTouHo TOuHO 00paboTaHHBIX (BBICTYNAKOIIMX) MECTAaX OCTACTCH
Kpacka. DTH MecTa ONWIMBAKOT JONOJHHMTENBHO IO TeX [op, noka He Oyier IolyyeHa
MOBEPXHOCThH € PABHOMEPHBIMH MATHAMH KPACKH 110 BCEil MOBEPXHOCTH.

[MapamneneHocTsh  JABYX NOBEPXHOCTEH MOKeT OBITH [poBepeHa TNPH  MOMOLIH
WITaHreHUUPKYIA (puc. 154).

Puc.154. lIposepka napaiieIbHocmu onuaenHou ROGEPXHOCIU
WMANZEHYUPKYIEM

OnunvBanue HAPYKHBIX TUIOCKHX TOBEPXHOCTEH HAWMHAETCA C TMPOBEPKH TPHITYCKa Ha
00paboTKy, KOTOPLIi MOI' Obl 00CCIICYHTL H3FOTOBICHHE ACTAIH B COOTBCTCTBHH C YCPTCIKOM.

[Ipy onuimBaHMH NIOCKHX NOBCPXHOCTCH MCMOIB3YIOT MIOCKHI HAMHABHHUK - APAY4CBbIi U
nmunoi. CHayasa ONMMIMBAIOT OJHY [IHPOKYIO TOBEPXHOCThL (OHa sBAseTcs Oas3oil, T. e.
MCXOHOMH MOBEPXHOCTBIO [Uisl JajibHel el o0paboTkit), 3areM BTOPYIO NapaUIelibHO 1epBoii u
T, n Crpemarca x ToMmy* uToOBI ONWINBaEMas TOBEPXHOCTh BCEr/la HAXOAHIAch B
FOPH3OHTAIBHOM  MNOJOKeHHH.  OmHaMBaHHe  BEAYT  MEPEKPECTHBIMH  IITPUXaMH.
[lapaniensHOCTE CTOPOH MPOBEPAIOT MITAHTEHITHPKYIIEM.

JlekanbHBIE THHEHKH CITYKAT IS TIPOBEPKH TlockocTeil crnocodamu "Ha npoceet” H "Ha
kpacky". [Ipn npoBepke npaMonuHeiiHOCTH "Ha NPOCBET" NCKAIBHYI JTMHCHKY HAKIA/ABIBAIOT



Ha KOHTPOIHPYEMYIO MOBEPXHOCTE (pHc. 156, a) U 1o BenuunHEe CBETOROI mem (puc. 156, 0)

YCTAHABIIHBAKT, B KAKHX MCCTAX HMCHTCHA HCPOBHOCTH.
o

=

" 'M] e
~ LT
s Puc. 156. Ilposepka npamoauneitnocmu: a - HAAONCEHUe I1eKalbHou
AUHEUKU HA KOHMPOIUPYEMYIO NOBEPXHOCMb, CRocobbl npoeepku; 6 - 'ma npoceem’, 6 - 'ma
kpacky'; 1 - nexkaavnan auneika, 2 - KOHmMpoaupyveman nosepxHocnb
Jis npoBepKH NPSAMOJIMHEHHOCTH crocoOoM "Ha Kpacky” Ha KOHTPOJIHPYEMYIO MMOBEPXHOCTH
HAaHOCAT TOHKHH CJOH J1a3ypH WIH CaXkH, Pa3BeACHHONH B MHHEPAJBHOM Macie, 3aTeM
HAK/IAABIBAIOT JIMHEHKY H CJIETKa MPUTHPAIOT €€ K KOHTPOJIHPYEMOii TTOBEPXHOCTH, B pPe3yabTaTe
4ero B MecTax 0OMbIINX BBICTYNOB Kpacka cHumacercs (puc. 156, B).

OnuanBanue HHIHHIPHYECKHX 3aroToBoK. [lwinnapuyccknii crepxens | (puc. 159)

CHayaIa onuiIMBaioT Ha kBajapar I (B pasMep ero CTOpoH [I0JKEH BXOIHTH
NPHIYCK Ha mnocneayiomyl obpaboTky). 3arem M3 KBajpara ONMIHBAHHEM OONYHAIOT
mecturpannuk 11, w3 koToporo onuIMBaHUEM MOXydYaloT ABeHaAUAaTHrpanuuk IV: B npouecce
JanbHeinielt 0OpadoTKH NoMyHalOT LWMIHHAPHYecKHil crepxeHb Tpebyemoro auamerpa. Croi
MeTala 0 MOJYYCHHS YCTBIPEX M LICCTH IPAHCH CHUMAKOT APAaucBbiM HANMMILHHKOM, a
WCCTHIPAHHUK M JIBCHAIUATHIPAHHUK  ONMJIMBAIOT JMYHBIM - HanuibhukoM. Tlposepky
ONMWIWBAHHA NPOU3BOJAT MITAHNEHIMPKYJIEM B HECKOJIBKHX MecTax. Ya0o0HO M3 KBajpara
cHaYana rnojyyuTh BOCBbMHIPAHHHUK, 3aTEM MHOTOTPAHHHK.

Onuiansanue BOrHYTBIX M BBIIYK/IBIX (KPHBOAIMHEHNBIX) noBepxuocreii. Muorue neramm
MaliiH HMEIOT BBINYKIYI0 H BOTHYTYK (opmy. Ilpi onmimBanmi W paciIHBaHHH
KPHBOJIMHEHHBIX [0BEpXHOCTEH BbIOMpaloT Hauboliee palMOHAIBLHBIH crocol  ylaleHus
JUIITHETO METaa.

Onuausanne BOrHyrbix nosepxuocreii. CHavama Ha 3aroTOBKE pasMedaroT HEOOXOIMMBIH
KOHTYP Jjetasid. Bosibuiyio 4HacTs Meraila B JIAHHOM ClIydae MOXKHO VY/IQJIMTh BbIpe3aHHEM
HOKOBKOIH, MPH/IaB BIAJHHE B 3ar0TOBKE (popMy TpeyroibHuKa (puc. 160, a, BBepXy cieBa), WiH
BBICBCP/IHBAHMEM (BBEpXY crpasa). 3areM HANMWILHHKOM ONMWIMBAIOT TPpaHd H CHWIHBAIOT
BBICTYTIbI TIOJIYKPYF/IBIM  MJIH  KPYTJIBIM JIPDAYCBBIM  HANMWIBHHKOM /10 HAaHCCCHHOH PHCKH.
[Mpodune ceycHHs KPYriaoro MM MOMYKPYJIOro HanuibHHKA BBIOMPAIOT TakUM, 4YTOOLI €ro
paauyc OblT MEHBIIE, HEM Pa/INYC ONMHIHBAEMOI MOBEPXHOCTH.
Mexanuu3auusi ONHI0BOYHBLIX padoT

Mexanusaums OCYIECTBASETCS B OCHOBHOM IIPHMEHEHHEM PYHHOI'0 IIEKTPHYECKOro H
ITHEBMAaTHYECKOTO WHCTPYMEHTA, a TAaKKe ONMHIOBOYHBIX MANIMHOK H CTaHKOB. 3a4HCTKAa W
MOJIMpoBaHHe HUTHPOBAIBHBIMH  [IKYPKaMH [PH  TIOMOIIH  YHHBCPCAIBHBIX MEPEHOCHBIX
mMamuHoK. OT/ie/Io4Hble ONepaliy IPOH3BOAAT NUIH(OBAIBHLIMH MIKYPKAMH IIPH HIOMOLUH
CIICUMANBHBIX PYYHBIX MCXaHM3HPOBAHHBIX MHCTPYMCHTOB (AMCKOBBIX WAHGOBANBHBIX
MALLHHOK), PYYHBIMH, MCXaHU3UPOBAHHBLIMI HHCTPYMEHTAMH ¢ a0pasMBHBLIMMU JICHTAMH MM HA
CTHIEUHANBHBIX JIEHTOUHO-IIITH(POBATBHBIX CTAHKAX.



Onunosounsie cranku. [IpuMmeHdoTcs JBa THNAa ONHJIOBOYHBIX CTAHKOB: € BO3BpPaTHO-
NOCTYNATCIbHLIM JIBHKCHHCM H BpPAIUIATCIABHBIM JIBHAKCHHCM, HallC BCCro ¢ rHOKHM BaJIOM
(ctankm tuna O3C). Ha crankax nepporo THNa MPHMCHAIOT HAMHILHUKH Pa3iu4HOTO nmpoduis
C KPYITHOH ¥ MeJIKO# Haceukoil. B onuaoBoYHbIX crakax uis o0paboTKu 3aKalieHHbIX JeTaei
(LI.ITaMﬂOB HT. l’l.) NPUMEHAIOT CﬂeLlllaﬂbelﬁ AJIMa3HbIH HHCTPYMEHT. Cranku ¢ ruOKUM BaJIOM
M BPAalAIONAMHCA HAMHIBHHKAMH OCOOCHHO YAO0OHBLI [PH H3rOTOBJICHHHM IITAMIIOB, INpecc-
dopM, MeTALIMYECKHX MOj(elIelt U T. 11

OnunoBOUHBIE CTAHKH OBIBAIOT CTAlHOHAPHEBIE H NIEPEHOCHBIE.

i
SCEE, pye 173, Henmouno-unughosarbumviit cmanox
IIpn obpaboTke neraneii, He TPeOYIOMMX BBHICOKOH TOMHOCTH, 3TH CTAHKH 00eCleMHBAIOT
MOBBLIICHHE MPOU3BOIHUTEILHOCTH TPY/Aa B 4 - 5 pa3s 1o cpaBHEHHIO ¢ pydHoil oOpadoTkoii. Ha
HHX MOXKHO 0OpabarbiBaTh JeTajad paziiu4HOi (OpMbl (KpyIilble, TPeXIpaHHbIe, KBaJpaTHbIe |
T. 1.) (puc. 172, 6), a TakKe MMOBEPXHOCTH, PACTIONOKEHHBIE 1O Pa3HBIMH YTJIaMH.
BriBoj.
Hanmunmre B KoHle padoThl BLIBO/1, 0TBETHB HA BONIPOCHI:
. VKaKHTEC THIbI HACCHCK HANMILHUKA KOTOPYIO CICAYCT HCMOIBL30BaTh NpH 00paboTke
3arOTOBOK W3 CTAJIH, CBHHIA, OPOH3bI?
2. Kakyio ¢gopMy nonepeuHoro ceueHmus HamuabHHKAa HEOOXO0IMMO BHIOPATH €CJIM HY/KHO
oOpaboTraTh IPAMOYTOJILHEII IPOEM, KPYIUl0€ OTBEpPCTHE, ILIOCKYHO [I0BEPXHOCTL?
3. Bribepure HOMEp HacewKH HAIWIBHHKA €CIH TPHITYCK Ha 00OpaboTky coctapnser |
Mm?
OnuumuTe NPOUECC HACAAKH H CHATHA PYYKH HallW/IbHUKa?
M3 KakuX MaTepHaIOB H3rOTABINBAIOT HANMWILHHKH?
OnuiunTe NocAe10BaTe/ILHOCTL ONHIHBAHKS [UIOCKOH LWHPOKOIT 1IoBepXHOCTH?
OnuuMTe MOC/e/10BaTEILHOCTE ONMWIMBAHHA KOHLIA KPYTJIOTO CTEPKHA Ha KBaapar?
OnmuuTe MOCAEI0BATEALHOCTL [POBEPKH  KayecTBa OMWIMBAHHMA  IOBEPOYHOMH
THHEHKOH?
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MMpakTHueckoe 3anaTHe Neb
Tema: IIpUTHPKA HA NUINTE INHPOKHX rpaned geradeii. IIpuTHprka HA NIMTe YIKHX IpaHeil
nerajiei
Henw: svayuure 00yHaloWMXCH BuIOOPY NPHUTHPOUHBLIX MATEPHAIOB, WAPKHPOBAHHIO NINT M
HpHTH]’]ﬂB.
3anaun: npakTHYgeckad padoTa 3aKIH0YACTCH B BRIIOIHEHHH 00YIal0MIHMHICH 1101 PYKOBOICTBOM
HPEMNOJABATENH KOMILUICKCA }"'—IEEIII-IHK HH,LlﬂHHﬁ, HAllPdaBIIEHHBIX Hd YCBOCHHE TCOPCTHHECKHX
ocHoB MJIK03.01 «Cnecaproe geno W TEXHHYSCKHE W3MEPEHHA», TIPHOOPETEHHE NMPaKTHUECKHX
HaBLIKOB 1o W3ydaeMmoil TeMe. [lpakTHdeckoe saHaTHe chnocoOCTBYIOT DoJiee TIVOOKOMY
MOHUMAHHI0 TEOPETHHECKOTD MaTepHana yuebHOro Kypea.
OdopyroBaHHe W MaTepHAIbI: HHCTPYMCHTB 0DILErD NONL30BAHHA, MCXaHWYCCKMC NIPHTHPEIL,
IMAPHHPRL, TPHTHPOYMHBIE T[IIHTHL, OaCThI, aﬁparmm-mle TTOPOIIKH, }“IEﬁHHH H CHOpagovHAA
JIUTEPATYPA MIAKATH, WITKCTPHPOBAHHBIE aTb0OMEL, CIIPABOYHAA THTEPATYPA.
H]JI],'J;I]JHIH'I'I'E.‘II:H'I:IC'I'I: JauuTHH: 2 vac,

Xoa paborb
Mayuenue cylmHOCTH HpoLeccea NPHTHPKH.
H3y9uTE NPHTHPOYHBIE MaTEPHATIB.
HHCTPYMEHT HCHOIL3YEMBLA TIPH NIPHTHPOYHBIX padoTax.
IIpouece noaMpoRaAHHE H €0 CYIIIHOCTE?
KouTponkHBIH onpoc 1o TemMe

=k b=

MeToauyeckue yKazanus
G}'llmur:rh npouecca. lIpETHPOYREIE MATEPHAIIBI

IlpuTHpkoi Ha3eBaeTcd JIOROJAKA Jeranel, paboTawonmx B mape, Jnsa  obecriedeHHs
HAHIYYILETD KOHTAKTA PAadOYMX MOBCPXHOCTEH.

B MAMHHOCTPOCHHH NMPHTHPRD DPHMCHACTCA J7I8 YIUIOTHCHHA apMaTyYPhI, ﬂpi‘.rﬁKH H KOPITYCa
KpaHoB, NpobDOK, 3000THHKOB W IPYrHX JeTanei 1nd NonydyeHHs MI0THBIX, TepMETHYHLIX
(HENPOHHUAEMBIX) PASLEMHBIX H II0ABHMHBIX COLLHHEeHMIL.

Jna momydeHHs  BBICOKOTO Ka4decTBa M BBICOKOH [MPOH3ZBOIHTENBHOCTH TIPHIVCK Ha
npeIBapHTEILHYIO TPHTHPKY Ao/GEeH cocTaBnaTe 0,02 - 0,05 MM, Ha okoHuaTensuyio - 0,003 -
0,005

[IpuTHpKoii qocTHraeTca ToUHOCTH 00padoTkn g0 0,0001 MM 1pH BBICOTE HEPOBHOCTEH Ha
noeepxsoctH 1o 0,025 mrm.

Ilputnpka aeaserca Oonee TowMHOH, WeM mabpeHHe, YHCTOROH OTJIENOYHOH onepanmeii w
NPHMEHHETCH IMABHBIM 00pasoM 118 oDecnedeHns IIOTHBIX, FepMeTHYHBIX (HelpOHHLAeMbIX)
pElfILEMI-II:rIK H MOABHAHBIX CDEILHHEI-IHﬁ.

HoBoaka ABIACTCA YHCTOBOH 00padoTKOl OoTHUM(OBAHHBIX JCTANCH € LEIBIO MOMYyYeHHS
TOYHRIX pasMepoB (5 - 6 KBAAMTETOR) M Maloil wepoxosatroctd nosepxHoctn (10 - 14-ro
KJIACCOR).

JoBoaky BHIIOMHAIOT HA MOBEPXHOCTAX, HpEIBapHTEILHO 00padoTaHHBIX MIITH(pOBAHHEM C
OCTARICHHBIM NpHIyckoMm Ha aosoaky ot 0,01 1o 0,02 mm.

ObpaboTadHble TOBOIKOH NOBEPXHOCTH XOPOLIO COMPOTHBIAKTCA HIHOCY H KOPPO3HH, YTO
HBIIAETCH PELARIHM {I'}FII{T'{][}(]M B IECTITYATALHH HIMEPHTENBHBIX H MOBEPOYHHBIX
HHCTPYMEHTOR H OUEHE TOYHRIX ,HETﬂJTEﬁ.

Honupopanue (MoaHpoBKAa) - 00padoTka (OTIeIKa) MATEPHAIOE 10 HOJYYSHH 3ePKUILHOIO
fbnecka 1 KPACHEOID BH/IA MOBEPXHOCTH ez EDﬁJTI{}J'I,EHHH TOMHOCTH H PAZMEPOR. ]Tnnnpnnanne
METAUTOB BRIMOTHAKT Ha TONHPOBANLHEIX CTAHKAX OBICTPO-BPAalOMIHMHCH MATKHMH KPyTaMH
H3 El]E'Tpd HIIH CY¥KHd HIIH ﬁhlcqm—ﬂpamammmmtﬂ JEHTAMH, Ha [MOBEPXHOCTH KOTOPBIX
HaHeceHa MOMHPOBANEHAS MacTa HIH METKHE adpasHBHEBIE 3epHa. B pane cnydaer npuMeHaeTcq
WEKTPOIHTHYCCKOE MOTHPOBAHHE.

ADpa3sHBHBIE H CMA30YHBIE MATEPHAIBI 1151 MPHATHPKH H 10BOIKH



ADpazWBHEIE  MaTepHansl  (abpa3sHMBEI) - 3T0  MENKOIEPHHCTHIE  KPHCTAITHYECKAE
NOPOIIKOOOPa3HBEIE, 4 TAKKC M MACCHBHEIC TBEPABIC TeMd, NMPHMCHACMEBIC B TCXHHKE 1A
MCXAHHHECKOH 00paboTKH pazniyHBIX MCTANIOR,

ADpasHBHBIE  MaTEpPHAIbl  (MHHEPAIbLI) JENATCH HA  eCTECTBEHHbIE  (NPUPOJHBIE) W
HCKYCCTBEHHBIE,

PasmugatoT Takke TBepaple adpasHBHBEIC MaTepHANbl, HMCIOMIHE TBEPAOCTH, OOILLIVIO
TBEPAOCTH 3AKAIEHHON CTAIIM, M MAIKHE, ¥V KOTOPLIX TBEPAOCTh MEHbIIE, YeM Y 3aKaleHHO
CTAITH.

K TBepIsiM ecTeCTBEHHEIM MaTepHalaM OTHOCST MHHEPAILI: coAepKaIe OKHChL aTIOMHHHA -
KOPYH/ CCTECTRCHHBIH M HAKIAK, COACPKAIINE OKHCh KPEMHHA - KBAPIL M KPEMEHb; anmMas,

HCKYCCTBCHHBIC — TBEpAbIC  aDpasHBHBIC — MATCPHANBL, MONYYACMBIC B ICKTpONcUax,
XAPAKTEPHIYVIOTCA BRICOKOH TBEP/IOCTEIY, OONBIIOH OHOPOJIHOCTRI cocTaea W ceoiicTe. K
HCKYCCTBEHHBIM — adpasHBHBIM — MaTepHalaM  OTHOCAT:  IEKTPOKOPYHI — HOpMalbHBIH
(obosnauaercas  1A), aexrpoxopyua  Oensiit  (2A), anexrpokopyHi  XpoMucThii  (3A),
mMonokopyHa (4A), kapdua kpemuna (KapOokopyna) senensiii (6C), xkaplua KpeMHHA HepHEI
(5C), kapbun dopa (Kb), kyonueckuii uutpua dopa (KBH), amedop (JI), amvas cHHTeTHUSCKHI
(AC).

Jna npUTHPKKR CTalIH NPHMEHSOT MOPOWIKH EKTPOKOPYHIA HOpMaakbHoro, Oenoro |
XPOMHCTOIO, MOHOKOPYHAA; /18 00padoTKH HyIryHA M XPYNKHX MATCPHAIOB - KapOu1 KpeMHHA;
1A 00padOTKH TBEPABIX CIVIAROB W APYIHX TPYIHOOOpadaTeiBaEMEIX MaTEPHATIOR - MOPOIIKH
kapOHa Gopa, CHHTETHYECKHX alMasoB.

MarkuMi abpazHBHBIMH MaTePHAJIAMH TPHTHPAIOT OTOMKEHHYIO CTallb, WYTVH, MEJIHBIE H
AIFOMHHHEBBIE CTUIABHI.

JLia rpyOoit npUTHPKY HCNOJIBIYIOT abpasHBHBIE NI VIONIHE TOPOLIKH 3EPHUCTOCTEIO § - 3;
JUIA TPEIBAPHTETRHON TPHTHPKH - MEKponopomkn M28, M20 w M14, nna oxonwarensHoi
npuTHpKH - M10, M7, M3,

M3 markux abpaiueHBIX MaTepHaTOB Hanbonee mHpoko npumenaoT nacte ['OH.

IMacTel TocyaapcTBEHHONO ONTHYECKOre HHeTHTYTA ([TOW) BRINYCEAOT B BHAEC THOHKOR
UHAHHIpHYecKoi popMbl AuaMerpom 36 MM # BeicoToil 50 MM wim B kyckax. Ilacta wupoko
NPHMEHAETCA JUIA OKOHYATENBHBIX JOBOIOYHBIX padoT, KOT/IA KPOME BBICOKOH TOYHOCTH M
MATOH [MePOXORATOCTH TPEOVETCH MOJIVUeHHE DIeCTAIeH MOBePXHOCTH.

[Ipumenenne nact oDecrevHBACT TAKKE TMOBRINIEHHE H3HOCOYCTOHMHBOCTH 00paboTaHHEIX
neTaneif, TAK KaK Ha MOBEPXHOCTH HE OCTAETCH BEIHUYSHHA TREPIRIX adpa3HRHEIX MAaTePHAIIOR,
CrocofCTEYIOMMX HIHAIIHEAHHID NOBEPXHOCTElL.

PazauuawTt Tpu copta nacrel F'OH: rpy0yio, cpennion 1 TOHKYIO.

e ['pybyio nacty (kpynHas) (HBET CBETIO- 3€NEHBIH) TPHMEHSIOT JUIA CHATHA CIIOA
META/UIA TOMIHHOH B HECKOIBKO JEcATHIX J0JMeH MHIIHMETpa, HalnpHMep JUId
yaaneHHsa cieftop oOpabdoTEH  ONMIHBAHHEM, IpyObIM IadpeHHEM, CTPOraHHeM,
moridoanmem.  Jletanu  mocne TPHTHPKH  3TOH  MACTOH  MOMYMAOT  MaTORYIO
MOBEPXHOCTE.

o Cpennas macta (Menkad) (IBET 3€CHBIH) CHAMAET CAOH METANIA, WIMEPACMEBIIT
COTBIMH JOJAMH MHUUTHMETPA, AaeT DOJEe YHCTYIO NOBEPXHOCTE DE3 ITPHXOB.

¢ ToHkas nacta (MHKpPOMEIKas) (HCPHOTO LBCTA C 3CACHOBATEIM OTTCHKOM) CITYHKHT I3
OKOHYATENIBHOH MPUTHPKH, MPHIACT NOBEPXHOCTH 3CPKaNbHbIH Oneck.

ToHkas nacra CHHMaer HPUIYCKH B ThICHYHBIE 100K Muummmerpa. Kamiomy BHAY 1aCThl
NPHCBAHBAETCA HOMEP, COOTBETCTEYIOIHIT ee abpazuBHol cnocobnoctn. Hanpumep: rpybas
macta Ne 50, 40, 35, 30, 25, 20; cpenuga Ne 15 u 10; Tonkaa Ne7, 4, 1. PasMepnl 3epel rpydoii
mactel - 40 - 17 MemM, cpegrei - 16 - 8 MKM M TOHKOH MeHee 8 MEM.

AJMasHble macTel. T1acTel W3 NMPHPOIHBIX H CHHTETHYECKHX aTMasHBIX TMOPOIIKOE TTOTYIHIH
MHPOKOE PpacipoCcTpaHeHie.

Anmazieie  nactel  MHCTHTYTZ  CREPXTREP/BIX  CIUIAROR,  BBINMYCKACMBIC  JIBCHA[IIATH
3EPHHUCTOCTEN, YCIOBHO JENAT HA YETHIPE TPYNIL: KPYIHAL, cpeandad, Menkad H TOHKad.



Ka#ag rpymnma nacT HMEET cBOH 1BeT: KpynHad - kpacHsri (AIT100, ATIRO0, ATT60); cpeanas -
sencubiit (ATT40, ATI2ZE, ATI20); menkaa - ronyboi (ALI14, ATT10, AITT); Tonkas - xenTsii
(ALTS, AIT3 u AITL).

Kpome 31010, BHYITPH KKIL0H FPYIibl caMas KPYIHAs 3e€PHUCTOCTE HMEET HEPHYIO NOJIOCKY,
CPeHAS - CePYIO M MenKas - Oenyio. ITHMH LBETAMH OKPAIIHEAIDT THOHKH W YNAKOBKY MACTEL

ANMAa3HBIC TIACTHl BBIMYCKAIOT CBETIOTO [BETAa UIA TOTO, 9T00BI M0 H3MEHEHHIO [IBETA MACTHI
MOMHO DLUIO CYIIHTE 0 cheMe obpabdaTeiBaeMoro Marepuana. Ipu npasuisiom BeIOOpe HpUTHPA
M TACTHI MOCTE HENMPOIOKHTENBHOH padoThl anMasHas macTa nNpHoOpeTacT TEMHEI IBET., JTO
ABIACTCH NMPH3IHAKOM HENMPEPRIBHOTO CHEMA MaTepHala.

bykea A o3HauaeT, 4TO NOPONIOK H3ITOTORNEH W3 anmasa, Il - nacra, pajom croamme umj}pm -
pasmep sepHa B Mukporax. Hanpusep, AIT 100 - pasmep sepen 100 - 80: ATTR0 - pasmep sepen
80 - 60; AIl3 - pazmep zepen 3 - 1; Alll - pazmep 3epen | u menee.

AnMasHele MAacThl NPHMEHAKT 18 NPHTHPKH, JTOBOIKH H NMOJHPOBAHHA W3IENHH H3 TBEPBIX
ClLIaBOB, L"l'EI.IIE'f:I PA3IHYMHBIX MAPOK H HEMETAITHYECKNX Mﬂ'l’EpHHJIDBI CTerIla, p}'GHHE{.,

KepaMHEH. BRITYCKAOT MacThl PasiHYdHEIX XapakTepHCTHE H3 NPHPOIHEIX H CHHTETHYECKHX
AMMazoB ¢ pasMepoM 3epHa ot 60 mo | Mem. Tlponertioe colepikanie MopolIka B MacTe 1o
macce cocrapamer 1 -23% . B coctae  nact  BXOJAT  BRICOKOMOJIEKYIAPHBIE
MOBCPXHOCTHOAKTHBHLIC BCIICCTRA, XOPOMIO CMAYMBAKOIIME 3epHa aamaza. [lo KoHCHCTEHIIMH
AIMATHBIC [1ACTEI MCIAT Ha 'l'H-l:pJ'J.hIC.. Maﬁmﬁpa:ﬂlblﬂ H HHIIKHE. DGH'—IIIIJ lfp}-’llllﬂfil:]jlll'ic’l'blﬂ
MacTel HW3ICOTOBIAKT TEEpHOH M Mazeo0pa3zHoil (rycToi) KoHCHCTeHUHH. Menko3epHHCTEIE
MacThl H3TOTOBIAIOT BCEX YKA3AHHBIX KOHCHCTEHLIHI.

Hawbonee mmpoko npumMensoT npH oOpaboTKe WITETHA MacTy AHIKOH KOHCHCTEHITHM,
KOTOpas, Oyayul HaHeceHa TOHKHM CJ0eM Ha NPHTHP, 0DECMEUMHBAET BBICOKOE KavdecTRO
NOBEPXHOCTH H TOYHOCTE 00paboTKH JI0 MIECTOI0 KBAJIMTETA.

Jlna noBBIMIEHHA NPOHIBOIHTENBHOCTH TPH JIOBOJIKE CHAYasna NMPHMEHAIOT KPYITHO3EPHHCTRIE
NACTHL, NOCTSNEHHD [IEPEX0IH HA MEIKO3EPHHCTHIC,

[IpuMenenne anmazHeix macT OO0CCHICMMBACT MOJTYMCHHE HICPOXOBATOCTH 0DpabarhiBacMoil
nosepxHocTH 12 -14-ro K1accoeB M NOBBILEHHE MPOH3IBOANUTENLHOCTH TPYIA MO CPABHEHHIO C
NPHMEHEHHEM JAPYIHX aDPASHBHEIX [1ACT.

CMa3bIBAONIHE MATEPHATE A TPHTHPKH H J0BOJKH CMOCOOCTBYIOT YCKOPEHHIO MpoIEcca
OPHTHPKH M J0OBOJKH. COXPAHAIOT OCTPOTY 3epeH, MNOBBIIAKT TOYHOCTE M KIACC
MIEPOXOBATOCTH MMOBEPXHOCTH. OHM oXJa#IaI0T TAKKe NMOBEPXHOCTE JIETAITH. Hamnbomnee 1acto
VIOTPeOAI0T CHASAVIONIHE CMAT0THO-0XTARIAKIINE SKHIKOCTH: KEepOcHH, OEH3IMH, IeTKHe
MHI-IEI]HJII:I-II:IE-‘ mMaciaa, U‘.'.FI[{]B}’HJ EGIL}". |l.r_-[‘.l'l.ll I'IPHTHPI{H CTAIH H '-l}'T'}'I-IEI HAle HPHMEHHHJT
KepoCcHH ¢ Jo0arkoil 2,5% onenHoBoil KHCIOTE # 7% KaHH(OIH, YTO 3HAYMHTEIRHO ITOBRINIAET
II]'J'DH'IBDﬂH'l'EJIbHGE'I'b.

Brigog,
HﬂlIHI].[Il'I'E B KOHILE paﬁﬂ'l'h[ BRIBOJ, OTBETHE HA Bﬂllpﬂ(:hl:

OOBACHHTE CYNIHOCTE NPOLECca MPHTHPEW ! MOTHPORKH T
HazoeHTe OCHOBHEIC IETAlTH BEPTHKATLHO-CBEPITIUILHOTO cTaHka?
[NlepeuncanTe Markne abpasHBHEIC MaTepHansl’

Yro rakoe nacta FOMH?

Briroa o npoaenanHoii padoTe.

th b b=



MpakTnueckoe zanarHe Ne§
Tema: IIpHeMBl Hape3aHHA BHYTPeHHeH pe3hibl

Henns: Hayuuts 00ydaOIWMXCH HOADMPATE CBEepla N0 pPazs/iHyHble pe3sdbl, HapesaTs pe3bibl
METHHKOM.

3anaumn: npakTHYeckad padoTa 3aKIKYACTCA B BEITIOIHEHHH 00YVIAIOMHMHCA 0] PYKOBOICTBOM
UPENoJaBaATeNd KOMIUleKca YueOHBIX 3a/laHuil, HANPABIIEHHBIX HA VCBOCHHE TEOPETHHECKHX
ocHor MJIK03.01 «Cnecapnoe meno W TeXHHYeCKHE HIMEPEHHS», TIPHOOpeTEHNE NPaKTHUECKHX
HABBIKOB 1Mo M3ydacmoi TeMe. [Ipaktudeckoe 3samsTHe crnocoOCTBYIOT 0Dolee TIIVOOKOMY
NMOHHMaHHID TEOPETHYECKOTO MaTepHana yqebHoro Kypea.

OoopyroBanHe M MaTEPHAABLI: HHCTPYMCHTHL ODIICTO MOJL3OBAHHA, HADOPB MCTYHKOE H
NIAeK, BOPOTKH, TUIAIIKOJIEP/AKATENH, CIOHpaTbHBIE  CBepraa, pe3bloBBle  KATHOPHI,
NPOH3BOACTBEHHBIE [ETalH, HACTONBHBIE CBEPIM/BHBIE CTAHKH, Y4eOHBIE IIACTHHBI, TOIOCH
CTAMM TOMUUHON 2-5MmM, yueOHag M CHPABOYHAH [IHTEPATYPa IUIAKATHL, WUIKCTPHPOBAHHLIE
E.I'I'hﬁﬂ'l"-‘lhl.. CITpAaRO™HAA JTHTEPATYPA.

HpojoEnTeILHOCTL 3aHATHA: 2 Yac.

Xoja padoTs
[Moabop ceepn mim ceepneins noja peisdy.
[loabop pazMepor BOPOTKA MO HAPE3aHHE PE3LOLI.
TTpuemel Hape3aHua BHYTPEHHCH pe3nibl.
[Tpagnna Hape3anua BHYTPeHHEH pe3binI.
CnocoOsl yaaneHHd NoNToOMaHHEIX METUHKOR,
6. [lpaeBuna GezonacHoOCTH.

ok ko~

MeToan4eckne yKazaHus

Hapesanne suyrpenneii peswdsl. [lpoceepnennoe oTBepeTHe, B KOTOPOM HApe3dlOT
pe3k0y MeTuHkoM, J0I#HO ObITe obpadoTano 3enkepoM AN #e npotodcHo. ITpu Hapesanun
pe3bObl MaTEpHA YacTHYHO “BBIIABJHBAETCA", MOITOMY [HAMETp CBEplia JA0JKeH OblTh
HECKOJIBKD DOJIBINE, YeM BHYTPEHHHI THamerp pessOnl. M3MeHenHe BemHUYMHBEl OTBEPCTHA TIPH
Hape3auHH pesbObl ¥ TEEPILIX H XPYIKHX METAUIOB MEHBILE, YeM YV MATKHY H BASKHX META/II0B.

Ecnm  nmpoceepnute 1o pe3sly  OTBEpPCTHE JIMAMETPOM, TOYHO COOTBETCTEYIOIIHM
BHYTPEHHEMY JIHAMETPY pe3bOBl, TO MATEPHAI, BEIIABINBAEMBII [IpH Hape3anuH, OyIeT TaBHThH
Ha 3yObA METHMKA, OTHEro OHH B pe3yiabTaTe GONBIIOro TPEHHS CHALHO HATPEBAOTCH M K HUM
MPHIANAIT 9acTHIE MeTamna, Pe3rta MOKET NoMyIHTRCA ¢ PRAHBIMH HUTKAMH, 4 B HEKOTOPRIX
Cllyqasx BO3MOMHA nojgoMka Merduka. [Ipu ceepneHnd oTBepeTHs CHHLIKOM  BOJBLLIOTIO
,El,lfIﬂME.‘TI'}El PEFII:EE[ I'll'.IJ'I}'"-IIfI'I"CJI HEMOIHOH.

IMogdop ceepi 1M CBep/IeHHN OTBEPCTHIH Mo pe3sdy. [JuaMerp cBepna 1o/ HapesanHe
MeTpHueckod M TpyDHOH pesed onpenensoT mo cnpasoddHeiM  Tadnuiam. Korga Henbnss
BOCIIOMR3ORATRCA TAONHIIAMH, JHAMETP OTBEPCTHA TOI METPHYECKYHD pe3kdy npHOIHKEHHO
BEIYHCIAIOT N0 QopMyTie

D=d-P,

rae D - nuaMeTp oTeepeTHA, MM; d - IHaMeTp Hapezaemoii peinbil, MM: P - mar pessiwl,
MM,

PazMepsl BOPOTKA U1 3AKPETUIEHHS METUHKA BRIOHPAKT B 3aBMCHMOCTH OT JMaMeTpa
Merunkos, OOV JUIHMHY M JUaMeTp pPY4KH  BOPOTKA  OUPeIeIsior 110 CHeVHOLIHM
YCTAHOBIEHHBIM MPaKTHEOH (hopmymam (Mm):

L =20D + 100,

d= 0,50+ 5,

roe L - anuHa BopoTka, MM: D - aHaMeTp MeTunka, MM; d - IHaMeTp pYKOATKH BOPOTKA,
MM.

IIpHeMBl HApe3AHWA BHYTPeHHEH pPe3bObl.



IMociie MOATrOTOBKH OTBEPCTHA 1101 pe3b0y M BHIOOPa BOPOTKA 3aroTOBKY 3aKpEIVIfgOT B
THCKAaX M B €C OTBEPCTHC BCTABIAKT BEPTHKAILHO MCTHHK 10 YroabHUKY (pHc. 268, a).

[Ipukumas neBoii pyKoil BOPOTOK K METYHKY, NPaBOii MOROPAa4YHBAIOT Cro BIPABO JIO TEX
1Op, MOKA METYUK HE BPEKETCH HA HECKOJILKO HHUTOK B META/ M HE 3aiiMeT yCToHuYMBOE
TNIOJIOKEHHE, NOCIIE Hero BOPOTOK OEpyT 3a PYKOATKY JABYMS PYKAMH M BPALIAIOT C NEPeXBATOM
PYK uepes Kax/bie 1noyi-odopora (puc. 268, 6).

B unemsax obnerdeHus paloTel BOPOTOK € METYHKOM BpalllaldT He BCe BpeMms 110
HATPaB/ICHHIO YacoBOH CTPEJIKH, a OJMH-JIBa 000pPOTA BIPaBO M 1M0J-000poTa BIEBO H T. .
brarogaps TakoMy BO3BPaTHO-BpAIATCILHOMY [IBHAKCHHIO MCTYHKA CTPY/KKa JIOMAeTCH,
NOJaYYacTca KOPOTKO# (podiacHoii), a mpolece pe3aHus 3HAYMTEIBHO 00JIeryacTcs.

a

L

s

iy .
=1 Puc. 268. Hapezanue snympennet pe3wobl: a - ycmano6ka memvuxa, 6

npoyecc Hapezanus

3aKOHYHB Hape3aHHe, BPAIIEHHEM BOPOTKA B 0OPAaTHYIO CTOPOHY BBIBEPTHIBAKOT METHUHK H3
OTBEPCTHA, 3aT€M IPOIOHAIT €ro HaCKBO3b. MeTUHKOM BPYHHYIO H3IOTOBIAIOT pe3bly 1o 6 -
10 kBasMTETa M.

[Ipaeuiia Hape3anus pe3bObl METHHKOM

1

IpH HapC3aHHH |')C3b6bl B rny(')olmx OTBCPCTHAX, B MAIKHX H BA3ZKHX MCTaAJlIax
(Me/1b, AIOMHIHIL, OpoH3a U JIP.) METYHK HEOOXOAMMO MMEPHOAHYECKH BLIBEPTLIBAThL
13 OTBEPCTHS M OYHIIATL KAHABKH OT CTPYAKKHU,

Hape3aTh pe3pdy cieayer nmoiaHbM Habopom MeTunkoB. Hapesanme pesnObi cpasy
CpeAHHM METYHKOM 0e3 MpoXoja YepHOBBIM, a 3aTeM YHCTOBBIM HE YCKOPSECT, a,
HaobopoT, 3atpyaHser paboty; pe3pba B ITOM  ciydae  moJydaercs
HeI00pOKaYeCTBEHHOI, a8 METYHK MOKET ciioMaThes. CpelHii H YHCTOBOI METYHKH
BBOJAT B OTBepcTHE 03 BOPOTKA M TOJIBKO MOCIC TOrO, KaK MCTYMK MPoOijeT
NPaBHILHO MO pe3bOe, Ha FOJOBKY HAJCBAlOT BOPOTOK M MPOAOIIKAIOT HaPC3aHHC
pe3bibl;

IJIyXoe OTBEPCTHE MO pe3bdy HYKHO Jenarh Ha rIyOHHY, HECKOJIBKO 00JbLIVIO,
4yeM JUIHHA Hape3aeMoii 4acTH, ¢ TaKUM pacdyeToM, 4Tolel padodas 4acTh METYMKA
HEMHOI'O BbILUIA 3a Hpejieibl Hapesaemoit wactu. Ecim takoro samaca He Oyjer,
pes3s0a MoyIuTes HEMmoMHOM:

B MpoLecce Hapesanus HeoOXOAHMO TIHATENLHO CICANTH 3a TEM, 4TOOBI He ObLIO
Nepekoca METHYHMKA; JUIA 3TOr0 HAJ0 HCpe3 Kakabic 2 - 3 Hape3aHHbIC HHUTKH
MPOBEPATH € MOMOLLBIO YTOJBLHUKA MOJIOKCHHE MCTYHKA 110 OTHOLWICHHIO K BEPXHCH
mockocTH u3zenua. OcoOeHHO OCTOPOKHO HYKHO Hape3aTh pe3bdy B MEIKHX H
[JIYXHX OTBEPCTHAX;

Ha Ka4ecTBO pe3bObl M CTOHKOCTh HMHCTPYMEHTA BIIMSET [paBHIbHBIE BbIOOP
CMa30MHO-OXJIAKTAFOIIEH KHIKOCTH (Tabim. 4).

[Tacra mns cMasku pespOonapesnHoro uHcTpyMmenrta. [lpuw nHapesanuun pes3nd B
JeTaisaX M3 CHIYMHHA, ATIOMUHHS CTPYKKA HAJIMIACT HA METYUK M BCIEJACTBHE
9TOr0 BO3HMKAIOT 3aUPhl; NPU HAPE3aHUH pe3bObl B HEPKABEIOLIMX, KAPOTPOUHBIX
M JAPYI'HX BBICOKOJCIMPOBAHHLIX CTaNAX MeT4uk ObicTpo 3arymiusercs. Cmaska
UMeeT caeayomui coctap (%): oneMHoBas kucaoTa 78, creapuHoBas kucnora 17,
cepa TOHKOro rnomosna 5.

Cnocodbl yaajaeHust N0JOMAHHBIX METUYHKOB.



€C/TH U3 OTBEPCTHSA TOPUYHT OOJOMOK METYHKA, BHICTYNAOIIYIO YacTh 3aXBaThIBAIOT
MIOCKOryOLaMy MM PYYHBIMH THCOMKAMH M BLIBCPTBHIBAIOT O0IOMOK H3 OTBEPCTHSA;
IMPH OTCYTCTBHH BBICTYNAKOUICH 4aCcTH B KAHABKH MCTYHKA MPO/ICBAIOT
KOHLbI COIHYTOH BJBOE NPOBOJIOKH M BbIBEPTHIBAKT METHUK IPH €€ 1OMOLLH; ec/IH
HeOONbIIOH 00IOMOK METHMKA HE YJaeTCs BBIBEPHYTh NPH TMOMOLIH MTPOBOJIOKH,
METYHK  pasiaMbiBalOT HAa  MEJKHC KYCKH  3aKaJeHHBIM  NpoOOiHHKOM,
HAIIOMHHAIOLIUM KEepPHep, H KYCKH H3BJICKAKOT U3 OTBEPCTHS;
KOT/Ia CJIOMaH METYHK M3 OBICTPOPEKVIICH CTaiM, JETalb ¢ 0OJIOMKOM METUYHMKA
HarpesaioT B MydeapHoi WiH HeTAHOH MeYn U JaloT ¢ OCTBITH BMECTE C MEYbIO.
IIpn nanHOM crocode HArpeBaoT JICTalb B KOHIIC CMCHBI, T. €. NIepe/l
BBIKJIIOYCHHEM MMCYH 10 caeayromero AHd. OTOAOKCHHBIH 3THM CnocodOM METYHMK
BBICBEPIIHBAIOT;
€C/IM CJIOMaH METYHMK M3 YIJIEPOAMCTOH CTald, MOCTYNAKOT CIEAYIOIMM o0pazoMm:
JeTanb BMECTE ¢ 3acTpsBIIHM O00JIOMKOM HarpeBalOT JOKpacHa, 3areM MeUICHHO
OXJTAKJIAIOT €€ M T0CIIE OKOHYATEIBHOTO OXJIAXK/IEHNA BBICBEPIHBAIOT 3aCTPABIIYIO
qacTh METYHKa;
eciM jeTalbh O4YeHb Oolibllag M ee HarpeB CBA3aH ¢ OOJBIIMMH TPYAHOCTAMH,
MPHMEHSAIOT CACAYIOUMC CMOCOOLI: MCPBLIH - MPH NMOMOLUM CICUHATLHON ONpPaBKH,
UMCIOLLECIH HA TOpUE TPH BLICTYNA (POXKKHM) 2, KOTOPLIMM OHA BXOAWT B KaHABKH
metunka. llepen ymanenmeM ockosnka MeTumka 7 (puc. 277, a) M3 Aerand B
OTBEPCTHE 3AJIMBAIOT KEPOCHH, YTOOLI 00JErYNTEL YAAJICHHE, TIOCIIE YEro BCTaBISIOT
OTPABKY H, OCTOPOKHO pacKawvBas BPAIIEHHEM BOPOTKA, BBIBEPTHIBAIOT OCKOJIOK.
Jns M3BICUEHHA METUYMKOB Pa3HBIX AHAMETPOB MMEIOT HAdOp BHIOK (pPOXKKOB) 2:
BTOPOil - 1Ipy nomoly clieuHalbHoro 3eHkepa (puc. 277, 6); tpernit - myrem
HAIUTAaBKH (HapammMBaHuA) EKTPOJIOM XBOCTOBHKA Ha OOJIOMOK MeT4HKa (pHcC.
278), nonomannoro B acranu u3 cunymuna. Ilocne oxnamiacuus Meryuk cBodoAHO
BBIBCPTBIBACTCA M3 OTBCPCTHA, MCTBCPTHIH - NPH MOMOLIM KJIOY4, HAJACBACMOI0 Ha
KBaJAPaTHLII KOHEL CrieuHaIbHOM ONpaBkH, NPUBAPEHHOH K MOJOMAHHOMY METUHKY
(puc. 279), nyrem TpasieHus (M3 allOMHHHEBbIX Aeraieil). B rtene merumka
BBICBEPJIMBAIOT OTBEPCTHE, CTApasch HE MOBpeaAMTh pe3nly aetamu. Tpasar
PAcTBOPOM A30THOH KHCJIOTBI, KOTOPBIH, XOPOILIO PacTBOPAS CTalb (Marepuasl
METYHKa), HE3HAYHTEIbHO JICHCTBYET Ha aTIOMHHHMERBIH CTUIaR (MaTepHai JeTalu).
B kauecTBe KaTamuzaropa NpUMEHAIOT KYCOUKH KENe3HOH (BA3AIBLHON) NPOBOJIOKH,
KOTOpbIE ONYCKAKT B PacTBOpP KHCIOTHI, HATUTON B oTBepcTHe MeTuMka. Yepes
Kakaeie 5 - 10 MHH HCMOJB30BAaHHYIO KHCIIOTY YAQISIOT H3 OTBEPCTHA METHHKA
IHUIETKON, M OTBepCcTHE BHOBL HANOJHAKT cBexei kucinoroit.  Tlpouece
MPOJOIIKAKOT HECKOJIBKO HacoB, J0 TeX MNOp, MOKa METaal METHHKa He Oyaer
oKoH4YatTebHo paspyuieH. [locie 3Toro OoCTaTkd KHCJIOTHI YAAISAIOT. a OTBEPCTHE
IPOMBIBAIOT.
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Puc. 279. Voanenue noromanno2o Memuuka Kiovom:

besonacnocTs Tpyaa.

Ilpn Hapezanuu pe3bObl METHMKOM Ha CTaHKE CJAEAYET PYKOROJCTROBATHCA MPABHIAMH
Oc30nmacHOCTH Tpyaa npH padoTe Ha CBEPAWIbHBIX cTaHKax. [TpH Hape3aHuH pe3bObl METUHKAMK
W TUTAIIKAMH BPYYHYIO B JIETANAX C CHIBHO BBICTYNAIOIIHMH OCTPBIMH HaCTAMH CIEJAT 3a TEM,
yToOBl NpPH [OBOPOTE BOPOTKA HE IMOPaHHTE pPyKH. [IpH  HCIONB30BAaHUHM IEKTPO H
ITHEBMOMHCTPYMEHTOB COO/IOAAIOT COOTBETCTBYIOLIME HTHM HHCTPYMEHTAM IIPaBHila TeXHHKH
0e30MmacHOCTH.

BriBoj.

Hanummre B KoHIE padoThl BBIBO/, OTBETHB HA BONPOCHI:

Onuummre npaBuia noAd0pa CBepl1 s CBEPICHUSA 1101 BHYTPEHHIOW pe3bdy?
Kak npaBHjIBHO pacuuTaTh pazMep BOPOTKA M0 HApe3aHHE Pe3bObl.
OnuuinTe npHeMbl H NpaBHa Hape3aHUs BHYTPEHHEI pe3bObl?

Kak yransior nonoManHeie METYHKH?

. IlpaBuia 6e30MacHOCTH NPH HAPE3AHNH PE3bOBI.

o =



IMpakTueckoe 3ansiTue NelQ

Tema: [lajika NpoB010B H Pa3bEMOB
Llesb: HayuuTh 0OYHAKONMIMXCA MAATH MPOBOAA U PA3BEMBI .
3agaum: npakruyeckas padoTa 3aKI04ACTCH B BBINOIHEHHH 00YHAKOUWHMUCS 110/l PYKOBOACTBOM
npenojaBaTens KOMiekca yueOHbIX 3a/1aHMii, HAMPABNCHHBIX HA YCBOGHHE TEOPETHHECKHX
ocnoB MJIK03.01 «Cnecapnoe Aef0 U TEXHHYCCKHE U3MEPEHHS», PHOOPETCHHE MPAKTHYCCKHX
HABBIKOB 110 H3ydaemoii teme. [Ipaktuyeckoe 3ansrve crocodcreyror Oostee 1i1ydokomy
TTOHUMAHHUIO TEOPETHYECKOTO MaTepraia yuebHOro Kypcea.
OdopynoBanne H MATePHANBI: MASITEHUKH, (IIOCH TPHIIOH, 0OPE3KH MPOBOAOB, ydeOHas H
CTIpaBOYHASA JINTCPATYPA TUIAKATHI, WITIOCTPHPOBAHHBIC ATbOOMBI, CIIPAROYHAS JIHTEPATYPA.
TporoANTEeILHOCTH 3aHATHSA: 2 vac.,

Xoa padorst
CyiHocTs olepauuy naika.
Busr npunoes.
CTpyKTypa NasHbIX KOHTaKTHBIX COCTHHCHHIA.
Ilaiika npoBo10B.
TpaBuna 6e30MacHOCTH.

AN

Mertoanyeckue yrazauus
Maiika — npoiecc COCANHEHHS METAIJIOB B TBEPAOM COCTOSHHM MPHUNOSMH, KOTOPLIC TIPH
pacijIaBJIeHHH 3aTEKalT B 3a30p, CMAYHBAIOT CIIAHBAEMBIE TOBEPXHOCTH, a TIPH OXJIAXKICHHH,
3acThIBast, 00Pa3yloT MasHbIl OB,
[Maiika BeIOAHAETCA [PH  TeMIlepaType HHIKe TeMIIepaTypbl IUIABJICHHA  MaTepHasIoB
COCIMHAEMBIX JleTasied. Bmecte ¢ Tem Temmepatypa NpHNOA, € TMOMONIBI KOTOPOro
OCYLLECTBIACTCH Naiika, J0JKHA OblTh HECKOJIBKO BBILIC TOYKH €rO IUIABJICHUSA, a TeMIlepaTypa
COC/IMHACMBIX JCTanCi jJomkHa ObiTh Onu3ka k Temneparype muasiacuus npunod. Codmoachue
ITOTO YCAOBHSA HEOOXOAMMO UTA MOJIYUYECHUSA TAKOI MOABHKHOCTH NPUIIONA, KOTOpas obecrieynBaet
3aM10JIHEHHE 3a30POB B LLIBAX MEXK/1Y KOHTAKTHBIMH NIEeMEHTAMU M 00TeKaHHe HX 1OBEPXHOCTEH.
Xopomiee KauecTBO COSAMHEHMA MAHKOH MOMKET OBITh BBIMOJIHEHO JHIIL B TOM CIIy4Yae, €CiH
NPHIOI CMaYHBAaCT KOHTAKTHBIC TMOBEPXHOCTH COCAMHACMBIX IICMEHTOB, a Takke obnagaer
BBICOKHMH KalmH/UTAPHBIMH  CBOHCTRAMH W 0OeCTIeMHBaeT 3amoJHAEMOCTh 3a30POB  MEXTY
COETHHAEMBIMH JIEMEHTAMH.
Merannyprudeckuii METOJl COEJMHEHUs JeTaleil ¢ HCNOJIb30BAHHEM [PHIOS, UMEKIIEro
Temriepatypy miaarnenns Hike 450°C, HazpBalOT MATKOH mnaiikoii. Cuernuienne npunos ¢
METALIOM npoMexoaut Onarojgaps aaresuu npunos k serauwny. Crneayer 3aMeTuTh, HTO
TeMIepaTypa MiaBleHHs npunos ans markoi naiikn 450°C npunsaTa
| YCJIOBHO.
amao;me}me KOHTAKTHBIX COEIMHEHHII € HCHONbL30BAHMEM [PUIIOS,
MMEIONIETO TeMmepaTypy muasiacHus Boime 450°C, HaspIBalOT TBEP0H
naiikoit. CoeMHEHHE TMPHIION € METANIOM B ITOM  cllydae
0O0YCIIOBIMRACTCA KaK ajarc3ucii, Tak v auddysncii npunos B meran.
Tlpn naiike nNOYTH HE MNPOHCXOAMT PACIIABICHUSA COCIHHAEMbIX
" JIEMEHTOR, MOITOMY TASHbIE COSJIHHEHHS JIeTr4e PEMOHTHPOBATS.
[laiikoii BBIMONHAKTCA COCAMHEHHA TNPAKTHYECKH MEKIY THOOBIMH
OJJMHAKOBBIMH META/UIAMH MIIH COYeTAHUAMHU PAa3HbIX METaIUIOB.
'K amciny MeTanios, KOTOpbIE JIEFKO MAsKOTCA, OTHOCHTCA Meab. OnHako
I00aBICHHE K MEIH JICTHPYIOUIMX AJIEMEHTOB 3aTPYAHACT TNPOLECe
(HAiiKK, TAK KAK HallM4He B MEAM IIpUMecell H3MeHseT CBOHCTBa
OKHCHBIX TUICHOK, ABAAIONIMXCA TMPENATCTBHEM 11 0Opa3oBaHHA HAASKHOTO COCIAWHEHHS,
Hapsagy ¢ »THM NpuMecH B CIUIaBaX MEIH pearupyioT B Mporecce raiki H o0pasyloT Xpyrnkue




coeqHeHnsA. B 9Toi CBA3M NpH BHITIOJHEHWH KOHTAKTHBIX COCAWHEHHH CIEIYET THIATEIBHO
BbIOHpaTh UIOCHI H NIPHIION.

Ilajlika amOMHMHNA CBS3aHAa C JIBYyMA OCHOBHBIMH TPYAHOCTAMM. Bo-mepBeIX, Ha anOMHHHH
MMEeTCsl  TYrolulaBKasi OKMCHasi IUICHKA, BO-BTOpbIX, aOMHHMH o0najgaer  BbICOKOMH
TETUIONPOBOAHOCTRI) MPH CPABHUTENILHO HHU3KOH TEIUIOEMKOCTH M OonbiiuM KO huuHeHTOM
muHeiHoro pacmmpenud. [TostoMy B npoiecce Mailki aTIOMHHHEBBIX KOHTAKTHBIX ICMEHTOB
HarpeB J0/DKeH ObITh JloKain3oBaH, BulOop uuoca cieiyer NPOH3BOAMTE B 3aBUCHMOCTH OT
JIETHPYIOIIHX TPHCATI0K, BBEIECHHBIX B METaL.

OcoOeHHOCTH PasIHYHBIX COCAMHACMBIX META/UIOB MM MX COYCTAHHIl TIPEJIOIpEJeIsioT Kak
TCXHOJIOFHMCCKHI MPOLIECC MAHKH, TaKk ¥ Npunou, (uwockl, 00OpYJI0BaHHE, NMPUMCHACMOE NPH
naike.

CTpyKTYpa nasiHibiX KOHTAKTHBIX COeAHHEeHHH

Ilaiika yumMeeT MHOro obuIEro co CBapKoOil MaBJACHHEM HO MEKIY HUMH
UMEHTCH U NPUHUMIHANBHBIE pasinyus. Ecim npu cBapke OCHOBHOH
TMPHCAZIOYHBIH  METAUIBI  HAXOJATCA B CBApPOYHOH  BaHHE
PacIUIaBJICHHOM COCTOSHUH TO TpH TMaHKe OCHOBHOH MeTaul H
ILUIABUTCSL.

CocauHeHHe naiikoit B oduiem ciydac npeiactaBiaget co0oil KOMIIICKC
METLTYPrHYCCKOrO U (PU3HKO-XUMHUYCCKOIO IPOLCCCOB, POTEKAIOLLIH
Ha rpaHylle OCHOBHOIO TBEPIOro METalIa ¢ KHAKHM METa/ulIoM — mnpunoeM. B 3aBucumMocTH ot
OU3NKO-XHMHUCCKHX CBOICTB OCHOBHOTO MaTepHajia W MPHMofA, a TakKKe YCIOBHI W peKHMa
TMaHKH cnaif, oOpasyromuics MeXIy HUMH, HMEET Pa3lIMvyHOe CTPOEHHE. Y CIOBHEM COE/IHHEHHS
OCHOBHOI'O METaJla ¢ TPHIOEM, KaK M3BECTHO, ABnfeTca aaresud. [Ipu cmaumBaHMM 4YHCTOM
METAUIMYECKOi II0BEPXHOCTH [IPHIIOEM W TOCHEAYIOIIEM €r0  3aTBEpP/ICBAHHH  IIPOTEKAIOT
CIIEIYIONTHE TIPOTIECCHI.

Ecnn KOMNOHEHTHI, BXOASLIME B COCTAB MNPHIIOS, HE B3AHMOACHCTBYIOT € OCHOBHBIM MCTAJLIOM JIO
PACTBOPCHHUSI B HCM, TO MCKAY NPHIOCM H ITHM MCTAUIOM BO3HHKAKT MCKKPHCTAUIHTHBIC
cBa3u. [IpounocTh cuenaeHHs 3aTBepAeBLICTO TPHIION € OCHOBHBIM MeETauloM OlH3Ka K
HPOYHOCTH COOCTBEHHOIO MNPUIIOA. DTO ONpeieNsiercs TeMm, 4YTO NPUIIOH 3anosiHser Bce
HEPOBHOCTH M MHKpoyriyOieHus, oOpasylomue pasBHTYI0 IOBEPXHOCTh  CIEIVICHHA,
3HAYHTEIIBHO MMPEBBIIAIOILYIO KA YILYIOCH [TOBEPXHOCTh KOHTAKTA.

B Tom ciywae, KOT/ia nmpu TeMIiepaType naiku Wi npH 0oJiee HH3KHX TEMIIEpaTypax BO3MOKHO
pacTBOpPEHHE OJHOTO MeETala B JIPYrOM, NOMHMO MEXKPHCTAUIHTHBIX CBA3EH TNPOHCXOIHUT
anddy3us aTOMOB NpUNos B naseMslil Metann u Haobopor. Bizaumuas quddysus npunos u
MageMoro MeTajla Ype3BhIMAiiHO WYBCTBHTENBHA K Temmnepatype. lloaromy passutHe 3TOTrO
NPOLECCa 3aBHCHT OT TEMIEPATYPbI NANKK U NPOAOIIKNTENLHOCTH Harpesa. [Ipn onpenenennbix
TEMIIEpaTypax naseMbliH METAT H KOMIOHEHTHI NpHNnos 06pa3y10T Ha rpaHune COE€IHMHEHHSA
HHTEPMETAINTHYECKUE MPOCIOHKH.

CTpyKTYpa KOHTAKTHOrO COCAHHEHHS, BbIIOAHEHHOIO AiKoiL upeacrasiser coboil 3omy,
COCTOAIIYIO H3 €0 JINTOTO TPHIIOA, PABHOTO 3a30pY MEKIY COEIHHACMBIMH IEMEHTAMH H
OKPYKEHHOTO ¢ 00CHX CTOPOH MPOIYKTaMH B3aUMOJCHCTBHA MPUIION ¢ OCHOBHBIMH MeTa/UTaMH
— TMPOCIOHKAMH HHTCPMCTATHYCCKOTO THMA Pa3IMYHOrO COCTaBa - M 001acTAMH B3aUMHOMH
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CTpyKTypa nasHoro COCAHHCHUA: |— COCAMHACMBIC NPOBOAHHKH; 2 — obmacTi Koppo3uu; 3 —
HHTCPMCTAITMYCCKHE NMPOCTONKH; 4 — npunoii; 5 — obnacts andpyzun
IMaiika a1lOMHHHEBBIX TPOBO/IOB



Coeannenne W OTBETBJIEHHE OAHONPOBOJNOYHLIX MNPOBOAOB cevenuwem 2.5 - 10 mm2
HANKOH BBINOJHAKTCA TOCIC TOr0, KOrJla KOHIbI JKHJ NPCABAPHTCILHO COCAMHCHBI JIBOIHOI
CKPYTKOH Tak, 4ToObI B MeECTC KacaHusi ki oOpazopaics #xenobok. Mecto cocavHCHHs
HAIPeBalOT [UIAMEHEM NPONaH-OyTaHOBOH Iopeliki Wwin OeH3HHOBOI JIaMIOH 10 TeMIepaTypbl
HAYAJIA TUIABJICHUA TPHUIIOA. 3aTeM C YCHIHEM HATHPAKT MOBEPXHOCTH COEJHHEHHS NATO4KOH
MPHIIOA. BBEJACHHON B rulamsa. B pesynbTate TpeHHs KeI00OK OYHIIACTCA OT 3arpA3HEHU |
obnyxuBaeTcs 110 Mepe 1porpesa coeuHenus. Takum oOpa3oM 3anauBaeTcs Bee CoeIHHEHHE.
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Ans 6-10mmt

Coe/iMHEHHE W OTBCTRIICHHC O/IHONPOBOIOYHBIX MPOBO/I0B NMalKOH

CoeMHeHHE,  OKOHIECBAHHEC M OTBCTBJICHHE  H3OJHPOBAHHBLIX  AJIOMHHHEBBIX
MHOT'OIIPOBOJIOYHBIX NPOBOIOB NAHKOH MPON3BOIAT MOCIIE CTYIIEHYATOH Pa3/Ie/IKH KOHTaKTHBIX
YYACTKOB QTIOMHHUCBBIX AHJI ¥ TIPEIBAPUTEILHOrO UX 00yKuBaHusA. KOHIIBI KU BCTABIAIOT B
crenHanbHbie (JOPMbL, pacroiaras UX B CepeMHe U 110 UeHTpy TpyOuaToi YacTH Takum oOpasom,
4TOoOB OHHM Kacaluch ApYT apyra. Ha uiisl HaJeBarOT 3alMTHBIE JKPaHbl UTA NMPeloXpaHeHHs
M30JANMH  COCAMHACMBIX JKHA oT JeiictBud nnaMend. [lpH  OOABIIMX CCYCHHAX KM
JIOTIOJIHUTENILHO HCTIONB3YIOT OXJaauTean. BHyTpeHHne nosepxHocTH (opM npeapapHTEIbHO
OKPaLIMBAKOT KOKH/ILHOM KpPackoif MM HaTUpatoT MeaoMm. Mecta BBOAA M1 B (POPMY YIIOTHSKOT
JIMCTOBBIM WJIH HIHYPOBBIM acOecTOM JUls NPE0TBPAIEHHA BHITEKAHHSA TIPHUTIOA.

Ilepen naiikoii HanpapJEHHBIM TUIAMEHEM HArpeBalOT CPEAHIO 4YacTh (POPMBI, 3aTEM B MiaMms
yepes JIMTHHKOBOE OTBEPCTHE BBOAAT INPYTOK NPHIIOA, KOTOPBIH, pacIUIaBIsACh, 3anojHser
dopmy 710 Bepxa JIHTHHKOBOTO OTBEPCTHS.

Ha pucynke nokasano coeJMHeHHe, MOATOTOBICHHOE K maike. Paspabortan W ucrnoab3yercs
crioco0 naiiku noixueoM npunos. [pu aToM cnocode MOAroTOBICHHBIC KHIbL CO CKOCAMH 1101
yriaoM 55° yknaaeiBaoT B. (POpPMY, OCTaBIss 3a30p MCKAY HHMH MPHMEPHO 2 MM, OCTalbHbIC
OlepalHy MOANOTOBKU KW K COCAMHCHUIO AHAIOTHYHbL BbINOJIHACMBIM [IPH  COCAMHCHHH
CIJIaB/ICHHEM.

B Turne pacniasnsercs M Harpesaercs npumepno go 600°C (Bo wuzbexkanue OblCTPOro
oxmaxaenus) 7—~8 kr npunos. Mex1y THIIIeM H MeCTOM 3aJIMBKH NMPHITONA YCTAHABJIMBAKOT JIOTOK
JUIA CTEKaHHA TPUIIOA, KOTOPBIH KPEenAT K rojasiM 4actam xuia Ilpunoii sanmsaercs B (opmy
qepes JIMTHUKOBOE OTBEPCTHE [0 TeX MO0p, [10Ka He IPOM30HJET CIUIABJIICHHE TOPLOB KHII W
3anonHeHne ¢opmer. [lpunoi pekomeHayeTcs TOMEMIHBATE M CUHINATh OKHCHYIO TUIGHKY €
TOPUOB KuI ckpedkoMm. JLUnrensHocts naitku e npesbiaer 1 - 1,5 mun.

MHOTronpoBoIO4HbIE KM C YCTAHOBICHHBIMH Ha HUX (JopMamH, MOJArOTOBIEHHbIE K naiike: |
— W30JIALHA KHIIbI, 2 — 3alIATHBIH 2KpaH, 3 — Qopma, 4 — Kuiia, pasjeieHnas CTyrnenyaro, 5
— acOecTOBOE YIUIOTHEHHE.
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CoeanHenue anOMHHHUEBBIX KM/ Kabens naikoii NoJMBOM paciiaBACHHOTO NPUNOsA: a — oOwwuii
BHJI nIpouecca naiiku, 6 — mwabdnon s ohopMIeHH KOHLOB KT, B — FOTOBOE coeauHeHue, |
— TIPHMOH, 2 — MecTa naikm
Tlaiika MeIHBIX MPOBOTHHKOB
TexHonorus coeTMHEHNsA H OKOHIIEBAHNA MEJIHBIX XK naiikoi oanHakora. [laiika xnn cevennem
1,5 - 10 MM2 npousBoIMTCS NMAas/ILHHKOM, a ceyeHdeMm 16 - 240 mM2 — nponan-0yranoBoi
rOpeNIKOH HIIH 11asIbHOM JIaMIION; IIPOLECCe MAKH 3aK/IK04aeTCH B IIOIPYKEHHH B PaCIlIaBIeHHbII
TIPHTIOH WIIH TOJTHBE MECTA MaiiKH PacTiIaBJIeHHBIM TMPUTIOEM,
Coeaunenne H oOTBeTBJICHHEe MeAHBIX AHJ cevyennem 10 10 Mm2 naikoii BeITIOHsACTCS MTOCIE
MOJArOTOBKH MX KOHTaKTHBIX KOHIIOB. JKHJIBI CKPYUMBAIOTCH, MOKPHIBAKTCA KaHW(POIBIO, MECTO
NaKy MOJOrPEeBACTCS NAAILHUKOM C PACM/IABICHUCM [PUMOS B MCCTC MAMKKM WIH MYTCM
NMOrpyKCHHUA COCAHHCHHA B BAHHOYKY C MNPHITOCM. HOCHC TOro KaKk MeCto COCJIMHHCHHA CMOYECHO
NPHIIOEM M MM 3aM0JIHEHBI 3a30pbl MEKAY CHAaHBAEMbIMM KOHLIAMH, IOJOIPEB COEJIHHEHHSA
IpeKpalaeTcs.
CoeiHHCHHE H OTBCTBJICHHC MEIHBIX KM ceveHuem 4 - 240 mm2 naikoil ¢ MpUMEHEHHEM
KOHTAKTHOI apMaTypsl BBLITIONHETCS crioco0oM nmosmBa. Jist 2Toro npHioi B rpa@uToBLIX HIIH
CTAIBHBIX THIVIAX PA3orPeBalOT B MIEKTPHUECKOH WIH ra3oBoH neuu 10 Temrneparypsl 550-—
600°C.
[ToAroTOBICHHBIC K COCAMHCHUIO MM OKOHLCBAHHMIO MHIIbI MPEABAPHTCILHO OOIYKHBAIOTCA, A
MOTOM BCTABIAKTCA B THIb3Y HIM HakoHeUHHK. CTBIK KW MIPOBOJIOB pacriojiaraercs B cepenHe
ruab3el. TIpH OKOHUEBAHNH JKHJIA BCTAB/IACTCA B HAKOHEUHUK TaKHM 00pa3soM, 4ToObl €€ KOHeL
HAXO/IMIICA 3amoJUTHIO € TOPHOM TpyOuaToi #WacTH HakoHewHnka. Bo m30ekanne BbITeKaHHA
NIPHIIOA Ha KHIY MEKIY KOHIIOM TWIb3bl (HAaKOHEYHHKA) M KpaeM H30JIAUHH I0AMAThIBAIOT
acbecr. CoetuHeHHe Npy Nnakike pacrosaraercs ropu3oHTalsHo. [Tosms npumos npojoirxaT 10
3anoTHEHHA o0beMa MeXJIy JKWIOH WM HakOHeWMHHKOM, HO He Oosee 1,5 mun. llo okoHuwanun
HANKK CIICAYET HEMCUICHHO (110Ka HE OCTLUI NPHIIOI) [POTEPETh MMIb3y TKAHLIO, CMOYCHHOM
NasjibHONH Ma3bl0, CTOHAS U PA3rIAKHUBAS TIPH ITOM MOATCKH NPHNOS.




CoenmHenne NMpPoBOJAHHKOB W3 PAa3HOPOAHBLIX MeTANI0B NMAHKOH NPOHIBOINTCA 10 TOH *e
TEXHOMOTHH, HT0 H COCAHHCHHE JBYX A4ANHMHHHCERIX HHIL HPH noaroToBEC  KOHIOB
ATHOMHAHHEBBIX JHIT JUTS MaiKH BRIMOJIHACTCA CKOC WX KOHIIOB Noj yriaom 55° nubo cryneHvaras
Pazgeiika, nocle HYero KOoHUbI {Jﬁjl}"}KHBﬂiﬂ'l'ﬁH. l'[eui Kd BEIETCH HENOCPEACTBCHHBIM CIIIABRICHHEM
B LI'}D['.IME HITH MOJIHBOM TIFE,EI,BHPHTE.I’ILHD pi-ll'_‘l'lﬂi:lBJIEHl-II:rIM HPHI‘IDEM. CDE}J;HI—IEHHE H OTBECTBIEHHE
AMOMHHHEBBIX MHOTOTIPOBOIOYHBIX H OTHOTIPOBOIIOYHEIX KA MOKET BRIIOTHATECA W B ME/IHBIX
JIYVAHCHBIX 'HIIB3dX.

Briron.
Hanummure B KoHIE padoThl BLIBO/, 0TBETHE HA BONPOCHI:

Onummre nponecc naiku?

Kakne HHCTPYMEHTRI HCMOIRIVIOTCA MPH NaiKe nporoaos?
[Maiika MenuuIx nposogos?

[Tafika amMOMHHHEBBIX NPOROJIOBT

OMAMATE coeTUHEHHA TPOBOIORT
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IMpakTHyeckoe 3ansiTe Nel2
Tema: CxaensiBanne jeTajell B HAXJIECTKY, B cThIK. CKiIenbIBanne 1eTa/Iel BHITSAHbBIMH,
NYCTOTEALIMH 3aKjIenkaMu. M3yuenne KOHCTPYKIHH THEBMATHYECKHX H
NHEBMOBHOPAIHOHHBIX MOJIOTKOB
Hean: nayunts 0O0yuarommuXcs BeIDOPY 3aKJIENOK, MOATOTOBKE JAETaneil K CKIENbIBAHHIO,
pasMETKE 3aKJICNIOYHBIX NIBOB, BHIOOPY CBEPIT MO 3aKIICIKY.
3ajaun: npakrudeckas paborta 3aKI0494eTCs B BBIIOIHEHHH 00YHalOUIMMHIC 110]1 PYKOBO/ICTBOM
npernojiaBateis KOMIUIEKca YueOHBIX 3aJaHMii, HamnpaBiICHHBIX Ha YCBOCHHE TEOPETHYECKHX
ocnoB MJIK03.01 «Crnecaproe Aeno U TEXHHYCCKHE H3MEPCHHS», MPHOOPETCHHE MPAKTHYCCKHX
HaBBIKOB Mo u3ydacmol Teme. [lpaktuueckoe 3ansTHe crocobeTytor Oonee raybokomy
MOHUMAHHIO TCOPETHUYCCKOTO MaTeprasia yuehHOro Kypea.
Obdopy/loBaHHe H MATCPHAJIBI: HHCTPYMEHTBI OOIIEro Mojab30BaHUA, NMPOOOHHHKH, 00KHMKH,
HATKKHM, TOMIEP/KKH, 3aKICNKH, CIHpajbHble CBEpia, 3€HKOBKH, y4yeOHas M crpaBovHas
JMTEpATYpa IUIAKaThl, WUKOCTPHPOBAHHbIe A/1bOOMBI, CIIPABOYHAs JIMTEpaTypa.
[pogoanTeIbHOCTE 3aHATHA: 2 Hac.

Xoa pabors
H3yucHHE CYIIHOCTH 1TpoLecca NPUTHPKH.
H3yunTs npuTHPOUHLIC MaTCPHAIILL.
HHCTpYMEHT MCNOIb3YEMBIH NPH MPHTHPOUHBIX padoTax.
ITpouecc nomMpoBanne U ero CylHoCTh?
KonTponeHsIit onpoc 1o teme

19 20 3 O W

MeToauyecKkne yKazanns

Knenkoii HazpIBaeTcA NMpOIECC COSIMHEHHA JIBYX WM HECKONBKHX JIETaleH TPH NMOMOIIH
3aKJICIIOK. DTOT BH/JA COCAMHCHHMA OTHOCHUTCH K I'PYIIIC HEPA3beMHbIX, TAK KAK pasbCAMHCHHE
CKJICMAHHBIX JICTAICH BO3MOMKHO TOJIBKO MYTCM PA3PYIICHHA 3aKICTIOK.

Tponece KICNMKH COCTOUT U3 CICAYIOMMX OCHOBHBIX OTIEPaLIHii:

1. obpasoBaHue OTBEPCTHA M0/l 3AKJIENKY B COCAMHACMBIX JETAlsX CBEPJICHUEM HIIH
npoOHBKOIT;

2. 3CHKOBaHME THeE3/a MoJ 3aKJaJHYI0 FOJIOBKY 3aKICHKH (IIPH MOTAHHON KICNKe);
BCTaBKa 3aKJIENKH B OTBEpCTHE; 00pazoBaHHe 3aMbIKalOIIEH TOJOBKH 3aKJIENKH, T. €.
COOCTBEHHO KJIETIKA.

Knenka pazensiercs Ha XOJ0/AHYIO H FOPAYYIO, NPH KOTOPOI nepej MocTaHOBKOH Ha MECTo
cTepkenb 3akienku HarperawT jgo  1000-1100°C. [Ilpaktnkoii BeIpadOTaHBI CHEAYIONIHE
PEKOMEHJALMK 110 IIPHMEHEHHIO XOJOAHONH W ropsveil KJIelKH B 3aBUCMMOCTH OT JAHaMeTpa
jaknenok: 10 d = 8 MM - Tonbko xonoauas knenka; npu d = 84+12 MM - cMemaHHas, T. €. KaK
rops4as, Tak ¥ xonoauas: npu d > 21 MM - TOJILKO ropsiyas.

Pacuer KoJIHYeCTBA, JHAMETPA H /UTHH 3aKJIEeN0oR
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Puc. 287. Dnemenmbl 3aki1enku; a - ¢ NOMAUHOU 20106K0H, O - ¢
ROAVKPY2AOU 20T06KOU

Jlast odpazosanus 3aMbIKaloNmeli MOTaiHOM rOJOBKH npuHnMaetcs (puc. 287, a);

I=8+(0,8+1,2)d,

rae | - juymHa cTepkHA 3aKiIenKH, MM; S - TONIMHA CKIENBIBAEMBIX JIMCTOB, MM; d -
JUAMETP 3aKJICITKH, MM.






