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Oob6opoTHasi cropoHa TUTYJIbHOTO JucTa PITY ]|

I. PaGouasi mporpaMmmMa nepecMoTpeHa Ha 3aceaHuN Kadeapbl:

ITpoTOKOJI OT « » 20 r. Ne

3aBenyrommii kKadeapoin

(moamwcp) (1.0. ®ammms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHuM Kageapsl:

[IpoToKoM OT « » 20 r. Ne

3aBenyromuii kadeapoi

(moamuce) (1.0. ®amuitms)



AHHOTAIUA

HuctumnHa «HCTpyMEHT crnenualbHOro Ha3HAayeHUs» pa3zpaboraHa
JUISlL  CTYJIEHTOB, OOydYaromuxcsi IO HamnpaBieHH0 noArotoBku 15.03.04
«ABTOMATH3allMs TEXHOJOTUYECKUX IIPOLIECCOB W TPOU3BOJACTBY, NPOoduIb
«ABTOMaTHM3alUsl  TEXHOJIOTMYECKMX  MPOLECCOB U MPOU3BOACTB (B
MalIMHOCTPOeHUH). TpyA0eMKOCTh AUCIUIUIMHBI COCTaBIsET 4 3a4eTHBIX
eAuHULbI, T.€. 144 yaca, U3 HUX: Jekiuu 18 vacoB, mabopaTopHbie padOThl 36
4acoB, camocTosATenbHas padora 90 wacoB. JlucnumiamHa BXOAWT B
BapUATUBHYIO YacCTh 00S3aTEIbHBIX JUCIUILIUH O10Ka 1.

JucuumiiHa CBsf3aHa C MOPEIbIAYIIMMHU  JUCUHUIUIMHAMHU:  «OCHOBBI
KOHCTPYUPOBAHUSI B MAIIMHOCTpOCHUM», «Jletann Mamun», «Metpomorus,
cTaHjapTusanuss U cepruduranus»,  «TexHONTOruyeckue  MpPOIECCH
aBTOMATU3UPOBAHHBIX MTPOU3BOJICTBY, «MaTepuaaoBeIcHUEY.

Hucuuminna CBsI3aHa c MOCHEAYIOIMNMU JTUCHHUILUIMHAMU:
«ABTOMaTH3alMsl  TEXHOJOTMYECKUX  MPOLECCOB U  MPOU3BOACTB B
MaIllMHOCTpOeHUny, «lIporpaMMHoe yripaBiieHre o0opynoBanuem», «CpeacTsa
aBTOMATH3allMl W YIpaBieHUs», «MOJEIUpOBaHUE CUCTEM U IPOLIECCOBY,
«IJEKTPONPUBO/] CTAHKOBY, «[[pOM3BOACTBEHHAS TPAKTUKAY.

Hean.

® HAY4YUTbH CTYJICHTOB paIlMOHAIBHO BHIOMPATh MHCTPYMEHTHI B MPOIECCE
MPOCKTUPOBAHKUS  ABTOMATHU3UPOBAHHBIX TEXHOJOTMYECKUX IMPOIECCOB B
MaIllMHOCTPOCHUH;

e 00ecreyuTh dbopmupoBanue Hay4YHO-HMCCJIE0BATEIHCKOTO,
MIPOU3BOJICTBEHHO-TEXHOJIOIMYECKOT0 OJIOKOB 3HAHWN M YMEHHU OakajaBpa B
cooTBeTcTBUM ¢ TpeboBaHusiMu OI'OC.

3agaum:

e U3y4uTh (hOpMOOOpPa30BaAHKE MPU U3TOTOBJICHUM JIETAJICH HA CTaHKAX;

e M3YYUTH KJIIACCU(PUKAIUIO U TEOMETPUIECCKUE TTapaMeTPbl MHCTPYMEHTOB
B MAaIlIMHOCTPOEHUHU, TEXHUKO-3KOHOMHYECKHE IOKa3aTelu MNpH Ha3HAYECHUU

PCKUMOB PpE3aHHsA; YCBOHUTH CUCTEMHBIN nmoaxoa IIphu aHallu3€ W CHHTE3C
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OOBEKTOB  MAIIMHOCTPOEHUS, B TOM  YHUCJIE  aBTOMATU3MPOBAHHBIX
TEXHOJIOTUYECKUX MPOIECCOB;

e M3YYUTh TEXHOJOTUYECKUE BO3MOXKHOCTH, KOHCTPYKIMU W HaNAJIKY
WHCTPYMEHTOB Pa3IMYHOTO TEXHOJIOTMYECKOIO0 Ha3HAYECHHSI Ha OCHOBE
CHUCTEMHOTO aHaJIN3a;

e H3YYUTH MOPSIIOK BIOOPA MHCTPYMEHTA.

JImst yCHemHoro W3y4eHus: MUCIHMIUIMHBI «VHCTPpYMEHT CIenHnaibHOTO
Ha3HAUCHUS» Y OOYy4YalomMXCs JOJDKHBI OBITh CHOPMHUPOBAHBI CIEAYIOIIHE
npeaBapUTeIbHbIE KOMIETEHIUU:

e CIOCOOHOCTBHIO UCII0JIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIONTME B MPOLIECCE M3TOTOBJICHMS MPOAYKIIMM TpeOyeMoro KayecTBa,
3aIaHHOTO KOJIMYECTBA MPU HAUMEHBIIUX 3aTpaTax OOIIECTBEHHOIO Tpy/ia
(OIIK-1);

e CIOCOOHOCTBHIO Y4acTBOBATh B pa3pabOTKe MPOEKTOB MO aBTOMATU3AIINU
MPOU3BOJICTBEHHBIX M TEXHOJOTHMUYECKUX IMPOIECCOB, TEXHUYECKUX CPEACTB U
CHUCTEM aBTOMATH3AIlMH, KOHTPOJIS, TUATHOCTHKH, HWCIBITAaHUHM, YMpaBIICHUS
MpOIECCAMU, JKU3HEHHBIM IHUKJIOM TPOAYKIMM U €€ KAa4eCTBOM, B
MPAKTUYECKOM OCBOCHHMH M COBEPIIICHCTBOBAHUU JJAHHBIX MTPOIIECCOB, CPEACTB U
cucteM (T1K-7);

e CIOCOOHOCTBHIO BBITIOJTHSITh paboThI o aBTOMAaTH3aIluN
TEXHOJIOTUYECKHUX IMPOIIECCOB U TMPOU3BOJCTB, UX OOECHEUYCHHUIO CPEICTBaAMHU
aBTOMATU3allMMd ¥ YIPaBIEHUS, TOTOBHOCTHIO MCIOJIb30BaTh COBPEMEHHBIC
METOJIBl M CPEICTBa aBTOMATH3AIMM, KOHTPOJIS, TUArHOCTHKH, WCIIBITAHUN U
YIOPABJICHHS TPOIECCAMU, >KH3HEHHBIM ITUKJIOM TMPOAYKIIMH M €€ KadeCTBOM
(TIK-8).

B pesynpraTe wu3ydeHUs JaHHOM AUCIUIUIMHBI Yy  OOyYaroIIMXCS
dbopmupytoTcs cienyromnue npodeccuoHanbabie kommnereniuu: [1K-9; -10; -11;
-33. Drtanbl GopMUpPOBaHUS KOMIIETCHITUHN TIpeicTaBiieHbl B [Ipunoxenuu 2.

Jnst popMupoBaHUS  BBINMICYKAa3aHHBIX  KOMIIETEHIIMA B paMKax

JUCITHUITIINHBI «I/IHCTPYMCHT CIICOUAJIbHOI'O  HAa3HAYCHUA»  IPUMCHAIOTCSA



CIeIyIOUME METOAbl AKTUBHOIO/ HMHTEPAKTHUBHOTO OOy4YeHHs: paz0op

KOHKPETHBIX cuTyarmii (Case- study) (18 gacon).

|. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH
KYPCA

Becennuii cemectp (18/0 vac, Toapko ouHast hopmMa 0OyUdeHwHs)

MOAYJIb 1. KoHCTPpYKIIMOHHBIE W HHCTPYMEHTAJbHbIE MaTepUAJIbI B
MAaIIMHOCTPOeHuM (4 yac.)

Pasznea 1. KoHcTpyKIMOHHBIE MAaTepPHAJIbI B MAIIMHOCTPOEHHH (2 yac.)
Tema 1.(l-emunas Hymepanwms) KoucTpykuuonHele —cramu.  Mapku.

MexaHnnueckue, SKCIUTyaTallMOHHbIC U TEXHOJIOTHYecKue cBoicTa (1 vac).

Cramu yrnepoaucteie mapok 08,10, 20, 25, ..., 45, 50, 55. Cranu wmano-,
CpelHe- u BBICOKOYTJIEPOHCTHIE. Cramu MaJloJIeTUPOBAHHBIC
koHCTpyKMoHHbIe: 20X, 20XH, I8XI'T, 38XMIOA, 40XH. Cramu
nementupyembie. Cranu npyxunasie 60C2, 60I'C. O6mact npuMeHEHUS

Pa3IMYHBIX MapOK CTaJIEH.

Tema 2.(2) Yyryssl, naryHu, OpOH3BI, aJIIOMHHHEBBIC CILIaBbL. MapkKu.
MexaHnnueckue, SKCIUTyaTallMOHHbIC U TEXHOJIOTHYeckue cBoicTra (1 gac).
Cepspiii uyryn mapok CH12-28, CU15-32, CU18-36, CU38-60. JlaTryHb Mapku
JIC59—-1. Bpon3ssl mapok bp.OI110-2, bp.AXKH10—-4—4. O6mactu npuMeHeHHS.

Paznen 2. UucTpymenTanbubie matepuanabl (MM) B mammHocTpoeHun (2

qyac.)

Tema 1.(3) TpeOoBanus, npeapssisiembie K M. MHCTpyMEHTaNbHBIE CTAINA U

MeTaJlJIOKepaMHuecKue TBepible craBbl (1 yac).

TBepaOCTh, TETIOCTOMKOCTH, KOI(DPHUIIMEHT TPEHUS, MOIYJb yNPYrOCTH TPH
u3rube, aare3usi, KOPPO3HMOHHASI CTOMKOCTb, XHMMHYECKass HHEPTHOCTD,

TE€XHOJOTUYHOCTh, CTOMMOCTh. Cramu: yriepoaucteie Mapok Y8A, VI10A,

5



VY12A; manonerupoannbsie XBI', 9XC, 9X®; 6sicTpopexymue P6MS, P9, P18.

Jlerupytouue 100aBKU B CTaJH.
Tepasie criaBbl: BKS, T15K6. [Ipumenenue.

Tema 2.(4) MuHepanokepaMika U CBEPXTBEPIblE HHCTPYMEHTAJIbHBIC

Martepuasl (1 gac).

Mapku BOK-60, Kommnozur 01...10, AC04...60. Xumcocras. [Ipumenenue.

MOAYJIb 2. Kunemaruka pe3anus (4 gac.).
Paznen 1. /IBuskeHusi NP MCIOJIb30BAHUM HHCTPYMEHTOB (2 4yac.).

Tema 1.(5) /[IBwxenus QopmooOpa3yrolyue, YCTAaHOBOYHBIC, BpE3aHUs,
JEUTENIbHbIE U BClOMoraTesibHble. @opMooOpa3yrolue IBUKEHUS MPOCThIE U

cioxHseie (1 Jac.)

Onpenenenuss U 0003HAUYECHMS] JBWXKEHMH. PUCYHKH, WUTIOCTpUpPYIOIIKE

MIPUMEPHI IBUKEHHMN.

Tema 2.(6) [''1aBHOE IBOKEHUE PE3aHMs U JBHKCHHE MTO1auu. Pe3yapTupyioriee

nBrkeHue pesanus (1 gac).

OnpeneneHuss TJIaBHOTO  JBWDKEHWS  pE3aHMs, JBWKCHHS TOJadd U
PE3YNBTUPYIONIETO JABWXKEHUS pe3anus (hopmMooOpasyromme JABUKCHUS).

CucreMbl KOOpAMHAT: CTATUYECKasl, KHHEMATHYECKasi 1 HHCTPyMEHTaIbHasl.
Paszgeua 2. Yrasl pe:kyuied 4acTu MHCTPyMeHTa (2 Jac.)
Tema 1.(7) ITnockoctu npu pezanuw (1 yac).

IInockocTu: OCHOBHas, pc€3aHusd, TIJIaBHasd CCKyllasd MW BCIIOMOTIaTCJIbHAasA

cekymas. Pexxymiee ne3pue. I maBHas 1 BCoMoOraTenbHas pexyIine KpOMKH.

Tema 2.(8) IToBepxHocTH pexymei wactu (1 gac).



[ToBEpXHOCTH PEXYLICH YaCTH: MEPEAHss, TJIaBHAsI 3a/Hss, BCIIOMOTraTe/ibHas
3aAHsAS.  YTJIbl PEXYIIEW 4YacTH: TJIaBHBIM NEPEAHUN Y, TJIABHBIM 3aJHUN O,
BCIIOMOTATEIIbHBIN NIEPEIHUN Y1, BCIIOMOTaTEIIbHBIA 3aJHUM 0.1, TJIABHBIM YTOJI B
IJIAHE (), BCIIOMOTATENBHBIM YTOJ B IUIAHE (01, YTOJI HAKJIIOHA TJIABHOW PEXYILEH
KPOMKH A. MeToJpl U3MEHEHHUs YIJIOB pexyulleil yactu. BinsHue n3MeHeHus

YIJIOB PEXKYIICH YacTH Ha MPOIECC PE3aHHU.

MOAYJIb 3. Pacuer pexxuma pe3anusi (4 gac.).
Pasznea 1. Ilapamerpsl pexxuma pe3anus (2 yac).
Tema 1.(9) Ckopoctb pe3anus (1 gac.)

ITepuon croiikoctn uHCTpymMeHta T. HasHadenme T B 3aBUCUMOCTH OT
TEXHOJIOTUYECKUX TpeOOBaHUI MpU 00pabOTKEe MaTepuaioB pa3HON TBEPAOCTH.
Ha3znauenue ckopoctu peszanusi V B 3aBUCHUMOCTH OT HazHayeHHOro T.
Hampasnenue BekTopa ckopoctu pe3anus V. CKopocTu pe3anusi npu oopadboTke

MaTepuagoB (IpUMEpHI).
Tema 2.(10) ITogaua u rmyouna pe3anus (1 Jac.)

[Togaya S mpojonbHas U momnepevyHas. PasMepHOCTh mogauu: MM/MHH, MM/00,
MM/3y0. BrusH#Me BeNMUYMHBI TOJAaYM HA MIEPOXOBATOCTh IMOBEPXHOCTU U
MPOU3BOJIUTENIBHOCTL 00paboTku. ['myOuna pesanus t. OOpaboTka M mojmaya:
YepHOBas, TOJIYYHCTOBAasl W YWCTOBas. HapamuBaHue TOYHOCTH TIPH

MHOTOKpaTHOM 00paboTKe ¢ pa3Hol nojayel u riTyOuHON pe3aHusl.
Paznen 2. Cuiibl 1 MOLITHOCTD NIPU pe3aHuu (2 yac).
Tema 1.(11) Cuusl npu pe3anuu (1 gac.)

CocraBnsitoliye CUibl pe3aHus: TaHTeHIMaNbHas (KacaTenbHas), paadaibHas U
oceBad. MX COOTHOIIECHHS. W3MeHeHue COOTHONICHHMS TpU HM3HOCE

HHCTPYMCHTA. Pacuer COCTABJAIOIINX CHUJIbI PC3aHU.



Tema 2.(12) MomHocTs nipu pe3anu (1 gac.)

@®opMyIibl MOLTHOCTH TP pe3aHUU. MOIIHOCTh TJIABHOTO JBUKEHUS pE3aHUsl.
MomHocTs  aBmkeHMst mnojadu. CTpyxkkooOpazoBaHue. Buabsl CTpyxKu.
TemnnoBsle mporiecchl Tpu pe3anuu. HapoctooOpazoBanue. I3HOC HHCTpyMEHTA.

OxJtaxieH1e ¥ cMa3Ka [Py Pe3aHuu.

MOAYJIb 4. UacTtpymenTsl (6 1ac.).

Paznen 1. UHCTPpYyMeHTBI Jie3BUHHOM 00padoTKu (4 yac).
Tema 1.(13) Pe3upr (1 gac.)

PGBI_[BI TOKApPHBLIC, CTPOraJIbHBIC U I[OJ'I6G)KHBI€. HaznaueHnwue. TOKapHBIGZ
MMPOXOAHBIC IIPSAMBIC W OTOTHYTBIC IIPABBIC W JICBBIC, IMOJAPCE3HLIC, OTPE3HBIC,
KaHaBOYHBIC, PAaCTOYHBLIC IJIsI CKBO3HBIX W TIYyXHUX OTBepCTI/Ifl; (baCOHHBIe.

KoHCTpyKInu, CXeMBbI pe3aHusi, MapKHPOBKA.
Tema 2.(14) MHCTpYMEHTHI OCEBBIC I 00paboTKK oTBepcTHii (1 Yac)

Cgepna, 3eHKepHI U pa3BepTku. Haznauenue. CTpyXeuHble KaHAaBKU. [ 'eomeTpus
pexylieil yacTu. 3aroyka W moaTrodyka cBepi. KOHCTpyKUMHM WHCTPYMEHTOB,

CXEMBI Pe3aHHUs, MApKUPOBKA.
Tema 3.(15) ®pessr (1 yac)

®pe3bl MWIMHAPUYECKUE U KOHIEBble. KOHCTPYKIMHM, CXEMbl pe3aHus,
MapkupoBka. PaznenpHas ctpyxka. dpesepoBaHuME BCTPEUHOE U TOMYTHOE.

Ocobennoctu aBromMaTu3aiuu ppesepoBanus. 3aTouka Gppes.
Tema 4.(16) Pe3n00- u 3y0000padareiBaronuii HHCTpyMeHT (1 dac)

Metunky u 1oamku. 3y0ope3Hbie J00siku. 3yOope3Hble YepBsSYHBIC (PE3bI.
Hasnauenue. ['eomerpus pexyueit yactu. KoHCTpyKIIMM HHCTPYMEHTOB, CXEMBI

pe3aHusl, MAPKUPOBKA.
Paspnen 2. UHCTpyMeHTHI a0pa3uBHOM M 3PO3UOHHOI 00padoTkm (2 yac).

Tema 1.(17) Uuctpymentsl abpa3uBHOit 00padboTku (1 yac.)
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[[lmudoBanpHble Kpyru, Opycku, Tmactel u IMKypkd. OOpabaTbiBaeMbie
matepuanbl. HasnHauenwe. KOHCTPYKIIMM WHCTPYMEHTOB, CXEMBI PE3aHMII,

MapkupoBka. OcoOEHHOCTH aBTOMATHU3AIMK a0pa3uBHONM 00PaOOTKH.
Tema 2.(18) UuctpymeHThI 3po3uOHHOM 00padoTku (1 yac.)

Tumel  B7EKTPOJOB: TPOBOJOKAa # oOBEeMHBIE. Marepuansl 3JIEKTPOIOB.
Oco0eHHOCTH aBTOMAaTU3allMM SPO3MOHHOM 00paboTku. OOpabaTbiBacMbie

MaTtepuanbl. Pexxumbl 00pab0OTKH MaTepralioB.

. CTPYKTYPA U COAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

JlabopaTopHbie padoTsl (36 1ac.)

Becennuii cemectp (36 4ac.).

Metoasl akTUBHOro/MHTEpakTUBHOrO oOyueHus (MAQO) — «pa36op
KOHKPETHBIX cuTyarnmii» (case- study) (18 gacos).

Tembl 1a00OpaTOPHBIX padOT:

1) Uzyyenne TokapHbIX pe3roB (8 vac. u3 Hux MAO - pa300p KOHKPETHBIX
cutyarui (case- study) (4 gac.));

2) M3yueHne OCEBOr0 HMHCTPpYMEHTa JjIsi 0OpaOOTKH OTBEpCTHid (CBepia,
3eHKephl U pa3BepTkH) (8 yac. u3 HUX MAO - pa300p KOHKPETHBIX CUTYalIHi
(case- study) (4 gac.));

3) Uzyuenune dpe3 (4 vac. u3 Hux MAO - pa300p KOHKPETHBIX CHTyallUi
(case- study) (2 gac.));

4) V3ydeHnne MHCTPYMEHTOB JiIsi 00pabOTKH pe3nObl (4 yac. u3 Hux MAO -
pa30op KOHKPETHBIX cuTyanuii (case- study) (2 gac.));)

5) Uzydenne 3y00o0OpabdaThiBaroIiero HHCTpymMeHTa (4 gac. u3 Hux MAO -
pa300p KOHKPETHBIX cuTyarui (case- study) (2 gac.));

6) M3yueHue CTpOraabHOro, MOJOCKHOTO W MPOTSHKHOTO MHCTpyMeHTa (4

gac. u3 Hux MAO - pa300p KOHKpETHBIX cuTyanwii (Case- study) (2 gac.));



7) W3ydeHue abOpa3MBHOTO W IPO3MOHHOTO MHCTPYMEHTa (4 Yac. U3 HHX

MAO - pa360p KOHKpeTHBIX cuTyarui (case- study) (2 gac.)).

Coneprxanre 1ab0OpaTOPHBIX PadOT COTIACHO METOIUYECKUM YKa3aHUSM K
nabopaTopHbiM paboTtam (B IlepedyHe MOMOJHUTENBHOW JUTEPATYphl, B JIBYX
vacTsx, aBTop — A.I1. Bopeiiko u B Ilpunoxenuun 4 k gannoit PITY]]): u3y4uurtsb
pa3JIMuHbIE TUIBI MHCTPYMEHTOB, HA3BaHUSI M KOHCTPYKIUH HHCTPYMEHTOB;
MapKUPOBKY HMHCTPYMEHTOB COTJIACHO CIPABOYHOM JUTEpaType; 0003HaueHHE
uHctpyMmenta corinacHo ['OCT; Marepuan pexyliell dYacTh HWHCTPYMEHTA,
TEOMETPHUIO PEKYIIEH YaCTH MHCTPYMEHTOB B CTATUYECKON CUCTEME KOOPAUHAT
(yrnel pexymied gacta y, o, ¢, @1, A, ©®, ); HU3MEPEHHE OCHOBHBIX
F€OMETPUYECKHUX IMapaMeTPOB HHCTPYMEHTOB M PEXYLIEH YacTH; KpEIIeHUE
WHCTPYMEHTa B OOOPYJIOBaHUU; CXEMbl pabOThl MHCTPYMEHTa C YKa3aHHUEM
[JIABHOTO JIBMDKCHMSI M JIBHOKCHHS TOJIay; PEKUMBI pe3aHus npu oOpaboTke
CTaJM, 4yryHa, aJIIOMUHHS (CKOPOCTb pe3aHus, mojadya W TiyOuHa pe3aHus);
COCTaBUTh OTYET O JabopaTopHOil pabore Ha Opuramy u3 3-4-X CTYACHTOB;

3allIUTUTD O6H.[PII>1 OTYCT MHANBHUAYAJIIbHO KaKJAbIM CTYJICHTOM.

I1l. YYEBHO-METOANMYECKOE OBECHHEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

YyebHo-MeTOAMUEeCKOEe  O0ECIEYeHHE  CaMOCTOSITEIbHOM  paboThl
oOyJaromuxcs Mo JUCHUIUIMHE «VHCTPYMEHT CHEIHMaJbHOTO Ha3HAYCHUS
npenctaBicHo B [Ipunokenuu 1 u BKITIO9aeT B ceOs:

HJ'IaH-Fpa(l)I/IK BBIIIOJIHCHUSI CaMOCTOSITCIILHOM pa6OTBI IO AUCHUIIJINHE, B
TOM YHCJIC IIPUMCPHBIC HOPMbI BPEMCHHU Ha BBIINIOJIHCHHUC 110 KAKJIOMY 3a/[aHULO,

XapaKTEPUCTHKA 3aJIaHUN JIJIST CAMOCTOATEIHLHON pabOThl 00YYAIOMUXCS U
METOJIMYECKUE PEKOMEHIALINU T10 UX BBIIIOJHEHUIO;

TpeOOBaHMsI K  MPEACTaBICHUI0O W O(QOPMIICHHIO  pe3yJIbTaTOB
CaMOCTOSATEILHON pabOTHI;

KPpUTCPHUH OLICHKH BBIIIOJHCHUS CaMOCTOSITEJIbHOM pa6OTI>I.
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IV. KOHTPOJIb JOCTUXXEHWS IIEJIEM KYPCA

Ne | Konrponupyemsle | Konbl u sransr OLEHOYHBIE CPENCTBA-

1/ | MoxyIHn (dbopmupoBaHUs HAaUMCHOBAHHE
/paspensl AJIEMEHTOB KOMITETEHITHI TEKYIUH | TPOMEKYTOUHAs
/TeMBI KOHTPOJIb | aTTeCTaIlHsI
AU CHUITIINHBI

1. MOAVYJIb 1. OIIK- | 3naem: mapku, YO-1, 3a4er
KoHcTpykuuonnbie n 3 xumuueckuii cocrap u | 11P-6 BOIIPOCHIL:
HHCTPYMEHTAJIbHbIE -

Py MEXaHUYECKUE (JIPNe 17
MaTepuaJbl B ‘ 1-5),
MalIMHOCTPOeHuu (4 CBOHCTBA Ip-7
Jac.) KOHCTPYKIIMOHHBIX ’

Paznen 1. MaTEepHUAJIOB

KoHcTpyKIMOHHBIE

M:Tep";‘?”:e @ ymeem: onpenenuts | YO-1, 3a4er
MAIIMHOCTPOEHUH

uac.) P TEXHOJIOTHYECKHUE 11P-6 BOIIPOCBL.
Tema 1.(1) 0COGEHHOCTH (JIPNe 8-9
KoncrpykuuoHnHble 00paboTKH 1-6),

cTanu. Mapku. I1P-7,
Mexanpmeckie KOHCTPYKIIHOHHBIX

SKCILTyaTal[MOHHbIE U MaTcpuaiosn

TEXHOJIOTMYCCKUEC

cBoitcrea (1 ac). enadeem: YO-1, 3a4er
Cranu yriepoucTbie CIIOCOGHOCTBIO 11P-6 BOTIPOCHL
mapok 08,10, 20, 25, ..., 06OCHOBATH BBIGOP (JTPNe 10-11
45, 50, 55. Cranu maino-, MADKIL 1-7),

cpenHe- u p T1P-7,
BBICOKOYTJIEPOINCTEHIE. KOHCTPYKIMOHHOI'O

Cranu MaTepuana Jis

MaJIOJIETMPOBAHHBIE 3a7IaHHBIX YCIIOBHiA

KOHCTpYKIMOHHBIE: 20X,

20XH. 18XT'T, IPUMEHCHHS

38XMIOA, 40XH. Cranu
nemMeHTupyemsie. Cranu
npyxuaHbIe 60C2, 60I'C.
Ob6macTi MpUMEHEHUS
Pa3IMIHBIX MAPOK
cTajnei.

Tema 2.(2) UyryHsi,
JIaTyHH, OPOH3HI,
QITFOMUHHEBBIC CITIaBHI.
Mapku. Mexanuueckue,
9KCIUTyaTallHOHHbIE U
TEXHOJIOTHYECKHUE
cBoticTBa (1 vac).

Cepslit UyTyH MapoK
CY12-28, CU15-32,
CY18-36, CU38-60.
Jlatynp mapku JIC59-1.
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Bponssl Mapok

Bp.OL10-2, Bp.AXKH10-

4-4. O6mactn

MPUMEHCHHUSL.

Paznen 2. [IK-9 | 3naem: mapku, YO-1, 3a4er

HncrpymenTaibHple xumudeckuii cocraB u | [1P-6 BOIIPOCHL:

matrepuaitt (MM) s MEXaHUYECKHE (JIPNe 12-20

MAaIIUHOCTPOeHUuM (2 3 1-5),

yac.) CBOICTBA p-7

Tema 1.(3) TpeGoBanus, MHCTPYMEHTAIbHBIX ’

npeabapisiembie K UM. MaTepHaJIoB

HNHcTpymeHTaNbHBIE

cramu yMeem: ONPENETUTh YO-1, 3a4eT

METaJUIOKepaMUYECKHE [1IP-6 BOIIDOCHL

TBepbIe cruiaBkl (1 wac). TCXHOJIOTMICCKUC P

TBepaocTs, 0COGEHHOCTH (JIPNe 21-23

TCIUIOCTOMKOCTD, MIPUMEHEHUSI 1-6)'

KO3 UITUECHT TPEHUS, KOHCTPYKIIHOHHBIX I1P-7,

MOJyJTh YIIPYTOCTH TIPU

n3rube, aare3us, MaTcpraiios

KOPPO3HOHHAsI

CTOMKOCTB, XUMHUECKas énaoeem: YO-1, 3a9€T

HUHEPTHOCTb, CITOCOOHOCTBIO 11P-6 BOIIPOCHI:

TEXHOJIOTUYHOCTb, 060CHOBATH BBIGOD (JIPNe 24-25

croumocts. Cranu: 1-7),

YII€pOAUCTBIE MapOK MapKH I1P-7,

V8A, VI0A, Y12A; HHCTPYMEHTAIILHOI'O

MAaJIOJIETUPOBAHHBIC Marepuaia s

XBI', 9XC, 9X®; 3a[JaHHBIX YCIIOBHI

opIcTpopexyme POMS,

P9, P18. Jlerupyrommue TTPUMCHCHHA

0OAaBKH B CTAIH.

TBepnpie crutassl: BKS,

T15K6. [Ipumenenue.

Tema 2.(4)

MuHepanokepamuka 1

CBEpXTBEP/IbIE

WHCTPYMEHTAIBbHBIC

Matepuaisl (1 gac).

Mapxku BOK-60,

Kommo3zur 01...10,

ACO04...60. Xumcocras.

[IpumeHeHue.

MOIYJb 2. TIK- 3Haem: YO-1, 3a4er

gmleM)aTmca pe3aHus 10 KITACCUDHKALHIIO 1 I1P-6 BOIIPOCHI:
qgac.). [ -

Paznen 1. /[BukeHus XapaKTCpHCTHKY (]J_-[_l;-)r\f_ 26-29

NpH HCNOJIL30BAHUHT JABHKCHUH TIPH HP-7’

MHCTPYMEHTOB (2 4ac.). pEe3aHNK MaTepUaNoB ’

Tema 1.(5) Bmwxenus

(popmoobdpasyrome, yMmeem: OObACHUTH VO-1, 3a4er

YCTaHOBOHHBIC, IJIABHOE JIBUJKCHUE 11P-6 BOIIPOCBL.

BpEe3aHMs, ICITUTEIIbHbIC o .

1 BCIIOMOTATE bHBIC. pe3aHus U IBUKEHUE g-{[é))N- 30-31

dopmoobpasyronme noJIa4Yu HP-,7

JBIKEHUSI IPOCTHIC U ’

cnoxuble (1 gac.) e1adeem.: Ha YO-1, 3a4er

OnpenerneHus, T1P-6 BOIPOCHI:
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0003HaYEHHS], IIPUMEPBL. npenoxeHHoi cxeme | (JIPNe 32-33
Tema 2.(6) ['masnoe 00pabOTKH BBIIBUTH 1-7),
JIBIKCHUE PE3aHUs U -
JIBHYKEHUE TI0/1a4H. HeobxomuMEIe HP-r,
PesynpTHpytomniee JABMXXCHUA B
nBICKeHne pezanus (1 3aJIaHHOM CHCTEME
Jac). KOOpJAMHAT
OrpeienieHusI TIIABHOTO
JIBMDKCHUSI PE3aHHUs,
JBHKCHUSI TIOJaYH
PE3yIbTHPYIOLIETO
JIBHDKCHUSI PE3aHHsI
(dbopmoobpasyromue
nBrkenust). CHCTEMbI
KOOP/IMHAT: CTATHYCCKAsI,
KAHEMaTH4ecKast 1
WHCTPYMEHTAJIbHAS.
Pa3znen 2. Yrubl [IK- | 3naem: YO-1, 3a4er
pexcymeit "aCT(‘; ) 11 nocnenosarensrocts | 11P-6 BONPOCHL:
HHCTpyMeHTa (2 uac. 0 -
TeMapi].(7) [Tnockoctu OTpPCACTICHI yITI0B (]J_I_g-)N_ -4z
npu pesannu (1 gac). pexyIei JacT HP-7’
IInockocTr: OCHOBHAH, MHCTPYMEHTA ’
pe3aHusi, TJIaBHast
CeKymIas 1 ymeem: VO-1, 3a4er
BeroMorarebHas npounmoctpuposars | [1P-6 BOIPOCBI:
cekymas. Pexyiee (JIPNe 43-45
nespie. T IaBHAS I MJIOCKOCTH CUCTEM 1-6)
BCIIOMOTaTE bHAsI KOOpPJMHAT MpHU HP-,7
peXyIINe KPOMKH. pe3aHuu '
Tema 2.(V8) [ToBepxHoCTH NPHMEHHTENBHO K
pexymei yactu (1 gac). N
IToBepxHOCTH pexylIei 3a/laHHOU CXEMC
YaCTHU: NEPEHI, 00paboTku
TJIaBHAS 3a]THSIS,
BCIIOMOTaTE bHAsI enaoeem: YO-1, 3a4eT
3ajHsA. YTIIBI pexymieit CHOCOGHOCTRIO I1P-6 BOITPOCHI:
HACTH: IJIaBHbIH } aHA3NPOBATD (JIPNe 46-48
NepeTHAN Y , TJIaBHBIN 1-7),
SaTHM o, TEXHOJIOTHYECKHUE p-7
BCIIOMOTaTEeJbHbIN 0COOEHHOCTH NpHU '
nepenHuit v, 06paboTke ¢
BCIIOMOTATEIbHBIN
N . Pa3IMYHBIMU YTJIAMU
3aHUM 0.1, TJIABHBIN YT'OJI
B IUIaHE @, pe3aHnA
BCIIOMOTATEJIbHBIN yrojl B
IUTaHE (1, YIOJI HAKJIOHA
IJ1aBHOM pexylen
KPOMKH A.
MOJVYJIb 3. Pacuer IIK-9 | 3naem: mopsaox YO-1, 3a4er
pexknma pesanus (4 OTIpe/ieIIeHHS I1P-6 BOIIPOCHL
;ac.). CKOPOCTH pe3aHusl, (JIPNe 49-51
aznea 1. IlapameTpsl 1-5),
peskuma pe3anus (2 OIpEACICHNUEC I1P-7,

yac).

HaIlTpaBJICHHUA BECKTOpa
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Tema 1.(9) Ckopoctb
pe3anmns (1 gac.)
Ilepuon croiikocT
nHCTpyMeHTa T.
Ha3nauenue T B
3aBUCHMOCTH OT
TEXHOJIOTHUECKIX
TpeOOBaHUi pu
00paboTKe MaTepHaIoB
pa3Ho# TBEPIOCTH.
Haznauenue cxopocTu
pe3anws V B
3aBUCHMOCTH OT
Ha3HaueHHoro T.
Hamnpasnenue Bexkropa
CKopocTH pe3anus V.
CKOopoCTH pe3aHus npu
00paboTKe MaTepranoB
(mpumephr).

Tema 2.(10) ITogaua u
rmyouna pezanus (1 gac.)
[Togaua S npononbHas U
TTOTIepEeYHAsL.
Pa3zmepHocTh nogaun:
MM/MUH, MM/00, MM/3Y0.
Brusiaue BenmuiuHbL
moJa4yM Ha
IEpOXOBATOCTh
MTOBEPXHOCTH H
MTPOM3BOAUTEIHFHOCTh
o6paboTku. ['myOuna
pesanus t. O6paboTka u
rmojiavya: 4epHoBas,
MMOJIy4YuCTOBasA U
yucrosas. HapamuBanue
TOYHOCTH TIPH
MHOT'OKPaTHOMI
00paboTKe ¢ pa3HOH
roavyeit u rmyOuHON
pe3aHusl.

CKOpPOCTH pe3aHust

ymeem: 110
IIPEMIOKECHHOU
IIOBEPXHOCTHU yKa3aTh
PEKHUMBI PE3aHUS

YO-1,
I1P-6
(JIPNe
1-6),
I1P-7,

3a4er
BOITPOCHI:
52-53

enadeem: yMEHHUEM
NPEATI0KUTD U
CPaBHUTb BapHAHTEHI
HapalIuBaHUs
TOYHOCTH TIPH
obpaboTke

YO-1,
I1P-6
(JIPNe
1-7),
I1P-7,

3a4er
BOIIPOCHI:
54-55

Paznen 2. Cuabl u
MOIIHOCTH NMPH Pe3aHUH
(2 yac).

Tema 1.(11) Cwel ipu
pe3anuu (1 gac.)
CocCTaBIIAIONINE CHIIBI
pe3aHust:
TaHTCHIIMAIbHAS
(xacarenpHast),
panuanbHas u oceBad. Mx
COOTHOIICHHS.
N3menenune
COOTHOIICHHS TIPH
M3HOCE MHCTPYMEHTA.
Pacuer cocraBnstommx
CHWJIBI pe3aHusl.

Tema 2.(12) MomHOCTD
pu pe3anuu (1 gac.)

[IK-
11

3Haem: TIOPSIIOK
OTpeieIeHUs
HaHpaBHeHHﬂII
BCJINYMHBI CUJIbI
pe3aHI/I$I HpI/I TOUYCHUHN

3a4eT
BOIIPOCHI:
56-59

YMeem. ONPENEIUTD
MOIIIHOCTh PE3aHus
IIPY TOYCHUN

YO-1,
I1P-6
(JTPNe
1-6),
I1P-7,

3a4eT
BOIIPOCHI:
60-61

enaoeem:
CIIOCOOHOCTEIO
pacuera
COCTaBJISIFOIIAX CHJIBI

yO-1,
T1P-6
(JIPNe
1-7),
T1P-7,

3a4€eT

BOIIPOCBI:
62-63
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dopMyITBl MOIITHOCTH
Npy pe3aHuu. MOIIHOCTh
TJIABHOTO JIBHKEHHUS
pe3anus. MolHoCTh
JBYOKCHUS TTOIA9H.
Crpyxkroobpa3oBaHue.
Bunsl cTpyxKu.
TeroBble MpolecChl MpU
pe3aHum.
Hapoctoob6pazoBanwe.
H3HOC nHCTpyMEHTA.
OxJakieHne u cMa3ka
TP PE3aHUM.

pe3aHus Ipyu TOUEHUHN

MOAYJIb 4.
HNucrpymenTsl (6 yac.).
Paspeu 1.
HNHCcTpYMEHTBI
JIe3BUITHOI 00padoTKH
(4 yac).

Tema 1.(13) Pesisr (1
4ac.)

Pesupl TokapHsIe,
CTpOTaJIbHBIE U
N0J10eXKHBIE.
Ha3nauenue. Toxapusble:
MIPOXOJHBIE MPSIMBIE U
OTOTHYTHIE MpPaBbIe U
JIeBBIC; TIOIPE3HBIE;
OTpE3HbIC; KAHABOYHBIE;
pacTo4HbIE TS
CKBO3HBIX U TIIYXHX
OTBEPCTHH; (hacOHHBIE.
Konctpyxkiuu, cxembl
pe3aHusi, MapKUpOBKa.
Tema 2.(14)
WHCcTpyMEHTHI OCceBbIe
It 00pabOTKU
otBepctwii (1 yac)
Csepna, 3eHKEpbI U
pa3BepTku. HazHaueHue.
CrpyXeuHbIe KAaHABKH.
I'eomeTpus pexymieit
YacTH. 3aTOYKa U
MIOITOYKA CBEPIL.
Koncrpyxkiun
WHCTPYMEHTOB, CXEMBI
pe3aHusi, MapKHpOBKa.
Tema 3.(15) ®pe3sr (1
qac)

@®pe3bl HMITMHAPUYECKHE
Y KOHIIEBBIE.
KoncTpyxkimuu, cxemsl
pe3aHusi, MapKUpOBKa.
PaznenbHas cTpyxka.
®pesepoBanue
BCTPEUYHOE U TIOITYyTHOE.
Ocob6eHnHocTH
aBTOMAaTH3aLUH

IIK-
33

3Haem: YO-1, 3a4eT
KITaCCH(PUKAIHIO, I1P-6 BOITPOCHI:
TEPMHHOJIOTHIO, (iIE-)NQ 64-73
TEXHOJIOTUYECKUE HP-7’.

0COOEHHOCTH,

KOMIIOHOBKY,

CTPYKTYPHYIO CXEMY,

BO3MOYKHBIE METO/TbI

IPUMCHCHHS

U3y4aeMbIX

UHCTPYMEHTOB

yMeem: ONIPENEITUTh YO-1, 3a4er
PaIMOHATHEHYIO I1P-6 BOITPOCHI:
GopMy pexymei (iﬂg.)Ng 74-76
HACTH HHCTPYMEHTOB | o

enaoeem: YO-1, 3a4eT
CHOCOBHOCTHIO K 11P-6 BOTIPOCBI:
aHATH3y (JIPNe 77-79
ocobeHHocTel I'JIEE?

00paboTku pu

pe3pbo- u

3yb000paboTke
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(dbpesepoBanus. 3aTouka
¢bpes.

Tema 4.(16) Pe3sbo- u
3y0000pabaThIBarOIIUi
nHCTpyMeHT (1 gac)
MeTuMKY U MIIaIIKHY.
3y0ope3Hbie A0N0SKH.
3y0ope3HbIe YepBIYHBIC
(dhpe3pl. Haznauenwue.
I'eomerpus pexyieit
yactu. KoHcTpykumu
WHCTPYMEHTOB, CXEMBI
pe3aHus, MApKUPOBKA.

Pazpen 2.
HNHcTpyMeHTBI
a0pa3uBHOI 1
IpPO3UOHHOI 00padOTKH
(2 vac).

Tema 1.(17)
HNHCcTpyMeHTHI
abpa3uBHOI 00pabOTKH
(1 gac.)
HInudoBanbHBIE KPYTH,
OpyCKH, MaCThl U
LIKYPKH.
ObpabateiBaeMblie

Marepuansl. HazHaueHue.

Koncrpykiun
MHCTPYMEHTOB, CXEMBI
pe3aHus, MapKUPOBKa.
OcoGenHoctu
aBTOMaTH3aIHH
abpa3uBHOI 00paOOTKH.
Tema 2.(18)
HNHcTtpymeHThI
3PO3UOHHOHN 00padOTKH
(1 gac.)

THITBI 7IEKTPOIOB:
MPOBOJIOKA ¥ OOBEMHBIE.
Marepuaisl JIEKTPOIOB.
OcoGenHoctu
aBTOMaTH3aI[HH
3PO3UOHHON 00pabOTKH.
OO6pabaTsiBacMBbIC
MaTepHaibl. PexuMel
00paboOTKH MaTepHaoB.

33

3Haem: YO-1, 3a4eT

KJ1acCU(UKALMIO, [1P-6 BOMPOCHI:

KOHCTPYKIIUIO, H (;I)PNQ 80-81

MapKHUpPOBKY U HP,-7.

NPUMEHCHHE

UHCTPYMEHTOB,

PUMEPBI CXEM

paboThI

UHCTPYMEHTOB

ymeem: YO-1, 3a4er
I1P-6 BOITPOCHI:

BBIOpATH (JIPNe 82

paroHaIbHBIN 7),

MHCTPYMEHT JIJIsI 11P-7.

00pabOTKH TUTIOBOM

MOBEPXHOCTH

enaoeem: YO-1, 3a4eT

CIIOCOOHOCTBIO I1P-6 BOIIPOCHI:

oTIpeIeNIeHus (;I)PNQ 83

panroHaIbHBIX -7

PEKUMOB PabOTHI
WHCTPYMEHTOB

[Tpumeuanue: cobecenoanue (YO-1), mabopatopuas padota (I1P-6) (JIP
Nel-7), koucnekr (ITP-7).

TunoBble

KOHTPOJIbHBIE

3aJaHus,

16

MCTOIUYCCKHUC

MaTepUaIbl,
ONPENENSIONME MPOLEAYPbl OLEHUBAHMS 3HAHWI, YMEHUI U HAaBBIKOB M (WJIH)
OTbITa JEATENBHOCTH, & TaKXe KPUTEPHUH U TOKa3aTelau, HEoOXOTuUMbIE s
OLIGHKH 3HAaHUM, YMEHUI, HABBIKOB M XapaKTEPHU3YIOIIKE 3Tarbl (HOPMHUPOBAHHUS




KOMIIETEHLIUM B  MpoIlecCe€ OCBOEHHUS  00pa30BaTElIbHOM  MPOTrpaMMBblI,
npenacrasiieHsl B [Ipuioxenun 2.

V. CIHCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOAUYECKOE OBECHHEYEHUE JUCHHUIIJINHBI
OcHoBHast iMTEepaTypa

(onexmponnvie u newammwie uz0anus)

1.  TIpoexTHpoBaHUE PEKYIIETO HHCTPYMEHTA : y4eOHOE mocooue st
By30B / B. A. I'peuntnukos, H. A. Uem6opucos, A. I'. Cxuptinanze [u ap.] ;
nox obur. pea. H. A. Yembopucosa. - Ctapsiit Ocko: : TOHKHE HayKOeMKHe
texHonoruu, 2012. —261c. - Pexxum gocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:667184&theme=FEFU (8 »xk3.).

2.  Pexymue uHCTpyMeHTHI : yueOHOe mocoOue ams By3oB / B. A.
['peunmnukos, C. H. I'puropees, A. I'. Cxuptnaaze [u ap.]. - Crapsiii Ockon :

Tonkne HaykoeMKHE TeXHOJIOTHH, 2012. — 384c¢. - Pexxum nocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:667167&theme=FEFU (5 3k3.).

3. Pezanue matepuanos : yueonuk / E. H. Tpem0Oauy, I'. A. Menetses,
A.T. Cxuptnanze [u ap.] - Crapsiit Ockon : THT, 2009. — S11c. - Pexxum
noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:382522&theme=FEFU (3

9K3.).
4.  Peszanue matepuainioB : yueOHuk 115 By30B / E. H. Tpembau, I'. A.
Menetbes, A. I'. Cxuptnanze [u 1p.]. - Crapsiii Ockon : ToHKHE HayKOeMKHe

texHoJsioruu, 2012. — S11c. - Pexxum gocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:667202&theme=FEFU (5 »xk3.).

JlonmoHUTEILHASA JUTEpPATypa
(neuammvie u snexkmponnvie uzoanus,)

1. ['OCT 25751-83 UnctpymenTs pexyuiue. TepMuHbl U

OTIpeJICIICHHS OOIINX MTOHSATHH.
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http://lib.dvfu.ru:8080/lib/item?id=chamo:667184&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:667167&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382522&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:667202&theme=FEFU

2.  HHcTpyMeHTanbHOE O0ecTieueHne aBTOMAaTH3UPOBAHHOTO
npou3BOACTBa : yueOHuk / B. A. I'peuntnnukos, A. P. Macnos, 10. M.
ConowmenieB u np. ; nof pen. FO. M. ConomenneBa. — 2001. —271c. - Pexxum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:398528&theme=FEFU (20

9K3.)

3. Mertannopexyiue nHCTpyMeHTHl : yaeOHuk / I1. P. Ponun. - Kues :
Buma mkomna, 1986. — 455c¢. - Pexxum nocrymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:411251&theme=FEFU (9 3k3.).

4.  Meramiopexyume HHCTPYMEHTHI : ydeOHuK 11t By30B / [I7. H.
Caxapos, O. b. ApOy3oB, 1O. JI. BopoBoii u np.]. - MockBa : MamuHocTpoeHue,
1989. — 327c. - Pexum noctyna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:411222&theme=FEFU (21 3k3.).

5. OO61IeMaMHOCTPOUTEIHFHBIE HOPMATHUBBI BPEMEHH M PEKHUMOB
pe3aHus JJIs1 HOPMUPOBAHHUS pPabOT, BHITIOJHICMBIX Ha YHUBEPCAIBHBIX U
MHOTOLIEJIEBBIX CTAHKAX C YMCIOBBIM MPOTPAMMHBIM YIIPABJICHUEM Y. 2 .
Hopmatussl pexxumMoB pe3anus / LlenTpanpHOE OF0pPO HOPMATHUBOB TI0 TPYAY. -

Mocksa : OxoHoMuka, 1990. —473c. - Pexxum gocrtyna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:664677&theme=FEFU (4 »x3.).

6. OO01eManMHOCTPOUTETbHBIE HOPMATUBBI PEKUMOB PE3aHUS
cripaBo4yHuK : B2 1. T. 2 / [A. JI. JlokteB, W. ®@. I'ymun, b. H. banamos u ap.]. -
Mockga : MammHoctpoenue, 1991. —301c. - Pexum nocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:664509&theme=FEFU (9 3k3.).

1. OO611eMaMHOCTPOUTEBHBIE HOPMATUBBI PEKUMOB PE3aHUS :
cnpaBouHuk : B2 T. T. 1 / [A. 1. Jloktes, . ®. I'ymun, B. A. baryes u ap.]. -
Mocksa : Mammnoctpoenue, 1991. — 634c. - Pexxum nocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:664500&theme=FEFU (9 3x3.).

8. [Ipotieccrl u oneparuu GopmMooOpa3oBaHus : yUeOHUK ISl By30B /
[B. A. I'peunmnukos, A. I'. Cxuptnanze, H. A. YemOopucos u 1ip.] ; moa pe.
H. M. Yembopucona. - Mocksa : Akanemus, 2012. — 319 c. - Pexxum nocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:792639&theme=FEFU (1 3x3.)
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http://lib.dvfu.ru:8080/lib/item?id=chamo:398528&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411251&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411222&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:664677&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:664509&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:664500&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:792639&theme=FEFU

9.  Ilpouecchl popmMo0oOpa30BaHUs U HHCTPYMEHTHI : METOIUYECKUE
yKa3aHud K 1abopaTopHbIM padoTaM : B 2 4. 4. 2 . MccnenoBanue
(dopMooOpa3oBaHus pabodel YacTH PeXyIIUX MHCTPYMEHTOB U IIpoliecca
pe3aHus npu ToueHUH / JlanbHEeBOCTOUHBIN TOCYAaPCTBEHHBIA TEXHUYECKUIN
yHUBepcuTeT ; [cocT. A. 1. bopeiiko]. - Bimagusoctok : M31-Bo
JlanbHEBOCTOUHOTO TexHUUYeCcKOoro yuusepcurera, 2000. — 2000r. — 26c¢. -
Pexxum nocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:378976&theme=FEFU (5 ax3.)

10.  IIporeccel popmooOpazoBaHusi U MHCTPYMEHTHI : METOINYECKHUE
yKa3aHUs K Ja00opaTopHbIM padboTaMm B 2 4. : 4.1 . MccnenoBanre KOHCTPYKIIUU
U TEOMETPUYECKUX MTaPaMETPOB PEXKYILINX HHCTPYMEHTOB / [cocT. A. I1.
bopeliko] ; /JlanbHEBOCTOUHBIN FOCYJaPCTBEHHBIN TEXHUYECKUM YHUBEPCUTET. -
1998. — 30 c. - PexxuMm noctymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:368381&theme=FEFU (5 »k3.)

11. TIpoueccel popMooOpazoBaHUs U UHCTPYMEHTHI : yueOHUK / P. M.
['ouepunze. - Mocksa : Axkanemusi, 2007. — 384 c. - Pexxum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:383319&theme=FEFU (7 x3.)

12.  Pexyumme HHCTpYMEHTHI : yueOHOe mocobue / B. A. I'peuniHuKoB,
C. H. I'puropses, A. I'. Cxuptnaaze [u ap.]. - Crapsiit Ockon : THT, 2008. —
388 c. - Pexxum nocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:382517&theme=FEFU (3 ak3.)

13. CnpaBounuk uHcTpyMeHTtanbiuka / [U. A. Opaunapies, I'. B.
Oununmnos, A. H. [lleBuenko u np.] ; mox o6m. pex M. A. Opaunapiiesa. -
Jlenunrpan : Mammnoctpoenue, 1987. - Pexxum nocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:411249&theme=FEFU (16 3k3.).

14. CmopaBouHHK TeXHOJOTa-MamuHocTpoutens : B2 1. T. 1 / [B. b.
Bbopucos, E. . bopucos, B. H. BacunbeB u 1p.] ; mox pea. A. I'. Kocunosoit, P.
K. MemepsakoB - Mocksa : Mamunoctpoenue, 1985. — 655¢. - Pexxum nocrtyna:

http://lib.dvfu.ru:8080/lib/item?id=chamo0:411107&theme=FEFU (37 3k3.).

15. CnpaBodHHMK TexXHOJOra-MalmuHocTpouTens : B 2 T. T. 2 / [FO. A.

Aopamos, B. H. Auapees, b. . I'opOynoB u ap.] ; mox pea. A. I'. Kocunosoi,
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http://lib.dvfu.ru:8080/lib/item?id=chamo:378976&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:368381&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:383319&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382517&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411249&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411107&theme=FEFU

P. K. MemepsikoBa. - MockBa : Mammnoctpoenue, 1985. — 495 ¢. - Pexum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:381734&theme=FEFU (40

9K3.).

16. ®opmoobpasyrole HHCTPYMEHTHI MAITHHOCTPOUTENBHBIX
pou3BOACTB. IHCTpyMEHTHI 00111ero Ha3HAYeHU | y4eOHHK /s By30B / B. A.
['peunminukoB, A. I'. Cxuptinanse, B. I1. bopuckun [u ap.]. - Crapserit Ockod :
Tonkue Haykoemkue TexHomorun, 2009. — 431 c. - 3-e uza., mepepad. u gor. -
Pexum nocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:667300&theme=FEFU (1 3x3.)

VI.METOJUYECKHUE YKA3AHUS IO OCBOEHUIO
JACHOUTLIAHBI

Codepafcaﬂue Memoou4ecKux yKCIS’ClHuZZ Moocem 6KI4daAnb.

peKOMeHdauuu no njiaHuposedaruio U opcanusayuu 6pemeru, 0MEedeHH020
Ha usydeHue aMCZ/ﬂ/lI’lJZMHbl.'

1) caemyer oOpaTuTh 0Cc000O€ BHHMAaHHME Ha 3HAYUTCIBHBIA 00BEM
camoctoaTensHoil pabotel ctyaenta (CPC) 90 uwac. wiu 904yac./18Henens= 5
Jac/He.;

2) ciaemyer oOpaTWTh BHUMAaHME Ha  HEOOXOAUMOCTb  COOJFOICHUS
XPOHOJIOTHYECKOM TMOCIEeI0BATEILHOCTH TMpU padboTe; MOCie OTCYTCTBHS Ha
3aHITHH 110 JIFOOOW MPUUYMHE CIIeIYyeT He3aMeUIUTEIIbHO BOCCTAHOBUTD 3aIlHCH,
MIOJIYYHB ATH JAaHHBIC OT JPYTUX CTYJAESHTOB WM BOCIIOJIB30BATHCS JTUTEPATYPOM
Y TEMaMH 3aHSITUW, YKa3aHHbIMU B JaHHOU PITY /I;

3) uMeTh TETpaab IO JUCHUIUIMHE (YIOBJICTBOPSIONIYIO TPEOOBAHHUIO
LEJOCTHOCTH M ¢ ykazanueM @OUO cryneHtra, HOMEpa TPyNIlbl U Ha3BaHUSA
JUCUUIUIMHBI), B KOTOPYIO aKKypaTHO 3alMChIBATh BCE CBEJICHUSA, MOTYYEHHBIE
HAa  JIEKUMSIX U JTAabopaTopHbIX  paboTax B XPOHOJIOTMYECKOM
nocnenoBareiabHocTH ¢ ykazanueMm JIATHI pabot (maty paboTsl ciieqyer nucaTh
OTUYETIMBO), a TAKXKE BOMPOCHI, KOTOPBIE HYXKHO 3aJaTh IMPENOJABATEINO MPU
ClIeyIollel BcTpede, MpeaycMaTpuBas CBOOOJHOE MECTO /Jisi BHECEHUS B
TEeTpaJb OTBETOB MpenojaBaTes; Ha TIEpBOM W BTOPOM CTpaHMIIAX
pacnonoxuts COJEPXKAHHME Terpaam ¢  yka3aHWMEM CTpaHUI] C
HA3BAHUSAMMWM 3ansatuii, CcTpaHULbl CIEAyeT IPOHYMEpOBaTh IO BCEH
TeTpaau (3T0 HEOOXOAMMO JIJIsl YIPOUIECHUS MMOMCKA HYKHOM AaThl U Ha3BAHMS
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http://lib.dvfu.ru:8080/lib/item?id=chamo:381734&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:667300&theme=FEFU

JEKIUY, B T.4. IIPU IPOBEPKE KOHCIEKTOB IIPENOJABATEIIEM WIA IPYTrUM
IPOBEPSIOLINM JOKHOCTHBIM JIULIOM).

onucaxue nociedo8ameIbHOCmu OeucCmseull. 00yUarwWuxcs, Ui areopumm
U3yyeHus OUCYUNIUHDL.

1) TpagummoHHO TpymHOCTH NpencTaBisioT Bonpocki [ EOMETPUYECKUX
NOCTPOEHUN «BPYUYHYIO» MPU U3YYEHUU HUHCTPYMEHTOB (HAHECEHHE Ha CXEMeE
BEKTOPOB, KOOPAMHATHBIX MJIIOCKOCTEN, pa3pe30B, BUJOB, YIJIOB);

2) ciemyer HauaTh CO CXEMbI PE3aHUsl MaTeprasa MPOCTHIM MPSIMOIMHEHHO-
JBHKYILMMCS PE3LOM CJIEBA-HAIIPABO; ONPEAEIUTh MOCIEA0BATEIBHO -
PEXKYIIYI0 KPOMKY—TOYKY PEXYILIEH KPOMKH, B KOTOPOU CIIEAYET PACCMOTPETh
reOMETPUI0O—TIPOBECTH U3 TOYKH BEKTOP CKOPOCTH V—YyKa3aTh yAAIIEMYIO
CTPY’KKY—>OIPEJIEIUTh NEPETHIOI0 TOBEPXHOCTH (II0 KOTOPOM CXOIUT
ctpykka)—onpeaeauts OCHOBHVYIO mnockocTts (neprneHauKkyisipHa
BEKTOPY)—OIPEAEIHUTD EPEIHUIN YroJl ¥ (MEXIAy OCHOBHOM MIOCKOCTBIO U
nepeaHen nopepxHoctero—onpenenuts 3AJIHIOHO
MOBEPXHOCTh—>OIPEACIINUTD 3aIHUM yToi o (MEXKIY 3aHEN MOBEPXHOCTHIO U
BEKTOPOM, IPOTUBO-HAIIPABIEHHBIM BEKTOPY CKOpOCTH V; najnee —
MPUMEHUTENBHO K pe3Ily KaK K TPEXMEPHOMY OOBEKTY;

pekomeﬂdauuu no UCnojlb306aHur0 manepuailos yqe6H0-Mem00uquK020
Komnjekca,

peKomeHoayuu no pabome ¢ 1UmMepamypot,
PpeKOMeHOayuU no NOO20MOBKe K IK3AMEHY (3auemy),

pasvicHenuss no pabome ¢ INEKMPOHHLIM VUEOHbIM KYPCOM, HNO
8bINOJIHEHUIO OOMAWHUX 3A0AHUL U M. O.

Ecnu no oucyunnune uzdamnvl memoouueckue yKazaumusi (pekomeHoayuu),
30ecb He0bX00UMO NOMECMUMb UX NEPEeUeHb CO CeMU BbIXOOHbIMU OAHHLIMU, d
camu nocobus 1b6o npunoxcumo k PIIV]] 6 neuamnom (uzoannom) suoe, 1ubo
nomecmumos 8 31eKkmpoHHom ude 8 npunodxcenuu xk PIIV]] (Ilpunoosxcenue 3).
Ecnu uzoannvix memoouueckux ykazauuti no OUCYUnIuHe Hem, 8 NPUOHCEeHUe
BLIHOCUMb HUYE20 He HYIHCHO, 6Ce MemoouyecKue YKA3aHus NoMewaromcs 6
oannom pazoene PIIYV]]:

bubmuorpaduyeckoe onucanne METOANUECKUX yKa3aHUU K JIaDOpaTOPHBIM
paboTam:
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1. IIpoueccel popmMooOpa3oBaHUS U UHCTPYMEHTBI : METOINUECKHUE
yKa3aHuA K 1a00paTopHbIM padoTtam : B 2 4. 4. 2 . MccnenoBanue
(dopMooOpa3oBaHus pabodell YacTH PEXYIIMX HHCTPYMEHTOB U Mpoliecca
pe3aHus npu ToueHUH / JlanbHEeBOCTOUHBIN TOCYAaPCTBEHHBIA TEXHUYECKUIN
yHUBepcuTeT ; [cocT. A. 1. bopeiiko]. - Bimagusoctok : M31-Bo
JlanbHEBOCTOUHOTO TexHUUYeCcKOoro yuusepcurera, 2000. — 2000r. — 26c¢. -
Pexxum nocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:378976&theme=FEFU (5 ax3.)

2. Tlpouecchkl popMooOpa3oBaHKs 1 HHCTPYMEHTHI : METOJUYECKUE
yKa3aHusl K Ja00opaTopHbIM paboTam B 2 4. : 4.1 . MccnenoBanue KOHCTPYKIIUU
U TEOMETPUYECKUX MTaPaMETPOB PEXKYILINX HHCTPYMEHTOB / [cocT. A. I1.
bopeliko] ; /JlanbHEBOCTOUHBIN FOCYJaPCTBEHHBIN TEXHUYECKUM YHUBEPCUTET. -
1998. — 30 c. - PexxuMm noctymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:368381&theme=FEFU (5 »k3.)

JlanHble ABE YacT MeTOINYECKUX YKa3aHUW MPEICTABIICHBI TAKXKE B
JIEKTPOHHOM Bu/e (muaudd u BEp — daitnamu); npenoaaBaTesb UIu
cnenuanuct kadenpsl TIII HanpapiseT nanky ¢ (aitiamu 1Mo AUCIUTIIINHE

CTyIIEHTaM TIepe] Ha4ajoM 6-To ceMecTpa.

VIl. MATEPHAJTBHO-TEXHUYECKOE OBECITEYEHUE
T COUTIIAHBI

CryneHTamM JIOCTYNHO CIEIylolee JiabopaTopHoe OO0OpyJOoBaHUE W

CIICHUAJIN3NPOBAHHBIC Ka6I/IHeTI)I, COOTBCTCTBYIOIIHC HeﬁCTBYIOHIHM

CaHWTApHBIM M IPOTHUBOIIOKAPHBIM HOpPMaM, a TaKke TPEeOOBAaHMSIM TEXHHKHU
0€e30macHo

HaumeHoBaHHe  000pYIOBaHHBIX
IIOMEIIEHUI ©  TOMEIIEHHH A
CaMOCTOSITEIbHON PabOTHI

[TepeyeHb OCHOBHOTO 000PYyAOBaHUS

690922, Ilpumopckuil Kpai, T.
BnaguBoctok, @pyH3eHCKHH  p-H,
Pycckuii Octpos, yn. Asxc 1., g. 10,
xopryc L, ayn. L 214a, maboparopus
Mertannopexymux CTAaHKOB.
JlaGoparopust IS MIPOBEIICHUS
JIEKIIHOHHBIX u MTPAKTUIECKUX

Ob6opynoBanne: TokapHO-(hpe3epHBII MHOTOGYHK. 00pabar. HEHTp MOJEIH
MULTUS B200-Wx750 c cucTeMoi qIry OSP-P300AS
VYHEBepcanbHBI 5-0ceBO BepTHKambHBIN (pesepublii obpabar. Ilentp MU-

400VA c qIry OSP-P200MA-H
YHuBepcanbHbIi TOKapHbII CTaHOK SPF-1000P
dpesepHblit CTaHOK FVV-125D

YHuBepcanbHbli (bpe3epHbIit CTaHOK JET JMD-26X2 XY

22



http://lib.dvfu.ru:8080/lib/item?id=chamo:378976&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:368381&theme=FEFU

3aHATHH, TPYyNIOBBIX u
WHIUBUYaTbHBIX KOHCYJbTAIHH,
TEKYILETo KOHTPOJIS u

HpOMe)KyTO‘{HOﬁ aTrecrauuu

BeprukansHo-dpesepHblit CTaHOK OPTI F-45
CraHok YHUBEpCaIbHO-()pe3epHbIii JTM-1050TS
YHuBepcabHbIH TOKapHBII CTaHOK SPC-900PA
Cranok TOKapHO-BUHTOPE3HbIH OPTI D320x920
JIByX T CKOBBII T OBaTBHEIH CTaHOK PROMA BKS-2500
JIByX M CKOBBII T OBATBHEIN CTaHOK PROMA BKL-1500
Cranok TOKapHO-BUHTOPE3HBIN Quantum D250x550/ Vario

CraHOK BepTUKAIbHO-CBepWIbHBIE HactoipHbld OPTI B23 Pro (2 mT)
VYcranoBka g PVD nanecenus nokpeituit Swissnanocoat SNC450 (ILsefinapust)
— 1 mT.

YuranbHble 3aJ1bl Hayunoit
oubmorexkn JIBOY ¢ OTKPBITEIM
noctynoM K ¢oHay (xopmyc A -
ypoBeHs 10)

Mono6iok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-4150T, 4GB
DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopocts moctyna B Mateprer 500 M6ut/cex.

PabGoune Mecra Iy JIOACH € OrPaHUYCHHBIMH BO3MOXKHOCTAMH 310POBbBS
OCHAILICHB! JUCIUICSIMH W TIpUHTEpaMu bpaiinsg; o6opynoBaHBI: MOPTaTHBHBIMH
YCTPOMCTBAMH Ui YTEHHS IUIOCKONEYATHBIX TEKCTOB, CKAHUPYIOIIUMH U
YUTAIONIMMH MallWHAMH BHACOYBEIMYHTENEM C BO3MOXHOCTBIO PETyILUH
I[BETOBBIX  CIIEKTPOB;  YBEIMYMBAIONIMMH  DJCKTPOHHBIMHA  JyIaMH U
YIBTPa3BYKOBBIMH MapKHPOBIIHKAMH

[Ipumeuanne: Bce

CTaHKH  YKOMILICKTOBAHbI

Ha0opaMu pEeXylUX H

MCPHUTCIIbHBIX HHCTPYMCHTOB 1 YCTAHOBOYHO-3aA’)KUMHBIMHA HpI/ICHOCO6JI€HI/I$IMH.
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[Tpunoxenue 1

MMHUCTEPCTBO OEPA30BAHMS U HAYKH POCCUMCKOM ®EJIEPALIMN
®DenepanbpHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

NH)XEHEPHAS IIKOJIA

YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYUYAIOIIUXCSI

no JuCHMIIJIMHE «I/IHCTPYMCHT CIICIHUAJIBHOTO HA3HAYCHUA

Hanpagsienue noaroroBku 15.03.04 ApromaTu3anus TeXHOJIOTHYECKHUX
NPOLECCOB U MPOU3BOJICTB

npouiib « ABTOMATU3AIMS TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB (B
MaIIMHOCTPOEHUN )»

®opmMa MOArOTOBKH OYHAS

BaaguBocTok

2015
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IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOATEIbHONH PadoThl MO JMCHMILINHE

CPC -90 yac.
No JlaTa/cpoku Bun camocrositenbHOM IIpum | dopma KOHTPOIIA
BBITIOJTHEHUS | paOOThI ep-

/1
HBIC
HOPM
Bl
BpeMe
HH Ha
BBIIIOJI
HCHHUE

1. 25.02-09.03 Monyns 1 Pazgen 1 10 CoOecenoBaHue.

2. 11.03-23.03 Monayns 1 Paznen 2 10 CobecenoBaHue.
Brimonnenue n
3aIlUTa OTYETOB II0
71a060paTOPHBIM
paboTtam NeNe 1

3. 25.03-06.04 | Moayns 2 Pazgen 1 10 CobecenoBanue.
Brimonnenue n
3aIlIUTa OTYETOB IO
71a00paTOPHBIM
paboTtam NeNe 1

4. 08.04-20.04 Monayns 2 Paznen 2 10 CobOecenoBaHue.
Breimonnenue n
3alyTa OTYETOB 10
71a060paTOPHBIM
pabotam NeNe 2

5. 22.04-04.05 Monyns 3 Pazgen 1 10 CoOecenoBaHue.
Brimonnenue n
3aIIUTa OTYETOB IO
71a60paTOPHBIM
paboTtam NeNe 2

6. 06.05-18.05 Monyns 3 Pazaen 2 10 CoOecenoBaHue.
Beimonnenue n
3alliTa OTYETOB IIO
J1a00paTOPHBIM
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pabotam NeNe 3

20.05-01.06

Monayns 4 Pazngen 1 Tema 1
u?2

10

CobecenoBaHue.
Beinosinenue u
3aIuTa OTYETOB 10
71a00paTOPHBIM
pabotam NoNe 4

03.06-15.06

Monyns 4 Pazgen 1 Tema 3
u4

10

CobecenoBanue.
Brimonnenue n
3aIlMTa OTYETOB II0
71a00paTOPHBIM
pabotam NeNe 5

17.06-29.06

Monayns 4 Paznen 2

10

CobecenoBanue.
BrinonHenue u
3aI1iTa OTUYETOB 110
71a60paTOPHBIM
pabotam NoNe 6-7

18 Henenn

Bcero 90 yac.

Bcero
90

gac.

26




[Tpunoxenue 2

MMHUCTEPCTBO OEPA30BAHUS U HAYKH POCCUMCKOMN ®EJIEPALIMN
®DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs

«/{anbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIIKOJIA

®OH/I OHEHOYHbLIX CPEJACTB
o AUcCHMIVIMHE «MHCTPYMEHT clenuaJbHOr0 HA3HAYCHU»

Hanpagsaenue noaroroBku 15.03.04 ApromaTu3anus TeXHOJIOTHYECKHUX
NPOLECCOB U NMPOU3BOJICTB

npoduib « ABTOMATH3AIMS TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOJICTB (B
MaIlIMHOCTPOEHUN )»

®opMa NOATOTOBKH OYHAS

BaaguBocTok

2015
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Hacnmopt ®OC

Koxa u ¢popmyaupoBka

Jrtansl GopMHUPOBAHNA KOMIIETEHIIUH

KOMIETEeHIINH
ITIK — 9 - cnocoGHOCTB 3HaeT OCHOBHBIC TEXHHUYECKUE XapPaKTCPUCTUKH U
OTIpeICTISITE HOMEHKIATYPY MapaMeTpsl HHCTPYMEHTOB U TEXHOJIOTHIECKHUX
MapaMeTpoB MPOAYKIIUU U MIPOLIECCOB €€ U3rOTOBIICHUS: MPOU3BOIUTEIIEHOCTD
TEXHOJIOTHYECKUX MPOIECCOB pu 00pabOTKe pa3HBIMU UHCTPYMEHTAMU;
€€ M3TOTOBJICHIS, JIOCTHKEHHE TapaMeTPOB TOYHOCTH (POPMEI 1
MOJIICIKAIIMX KOHTPOJTIO U pa3MepoB, IMIEPOXOBATOCTH MMOBEPXHOCTEH;
W3MEPEHHIO, yCTaHABINBATh MIPUMEHEHHE TPUOOPOB KOHTPOJIS ISl IPOBEPKH
ONTUMAJIbHBIE HOPMBI MIOJTyYEHHBIX PE3yIbTaTOB 00pabOTKH MOBEPXHOCTEH
TOYHOCTH MPOAYKIIUH, WHCTPYMEHTaMHU.
U3MEPEHUN U JOCTOBEPHOCTHU
KOHTPOJISA, pa3padaThiBaTh Ymeer Br16upaTh HOPMBI TOYHOCTH HHCTPYMEHTOB,
JIOKAIIbHBIE TTOBEPOYHBIC CPEICTBA KOHTPOJISI U JMATHOCTUKY MHCTPYMEHTOB
CXEMBI ¥ BBITIOTHSTH MTPOBEPKY
Y OTJIAJIKy CUCTEM U CPEJICTB Bnageer | MeTtomamu: MpoBEpKH U OTIIAIKA
aBTOMAaTHU3aI[UN HUHCTPYMCHTAJIbHOT'O O6€CHC‘I€HI/ISI Ipu
TEXHOJIOTHYECKHX IIPOLIECCOB, ABTOMAaTH3aIllMU TEXHOJOTHUECKUX MPOIIECCOB;
KOHTPOJIL, TUarHOCTHUKH, YIpaBJICHUA HHCTPYMCHTAJIbHBIM O6€CH€H€HH€M;
VICIIBITAHMH, YIIPABIEHHUS BBIOOPA U PACCTAHOBKH B 000y IOBaHUH
IPOLECCAMM, KU3HEHHBIM WHCTPYMEHTOB; OIIPENICIICHUS aITOpUTMa PabOTHI
LIUKJIOM MPOAYKIIUH U €€ HHCTPYMCHTA
KaueCTBOM, a TAK)KE UX PEMOHT
Y BBIOOD; OCBaMBATh CPEICTBA
obecrieueHuns1 aBTOMaTH3AINH 1
yIpaBIeHHS
ITK-10 - criocoOHOCThIO 3HaeT BIIUSIHAE WHCTPYMEHTAIHLHOU COCTABJISIONICH Ha
MIPOBOJIUTH OLIEHKY YPOBHS ypOBEHb Opaka MpOTyKITHH;
Opaxa IpoayKITHH,
aHAJIM3UPOBATH TPUYUHBI €TO Ymeer OOBSICHUTH TUTIOBBIE MEPOTIPUATHS IO CHUKESHHIO
TOSIBIIEHUS, pa3pabaTeiBaTh ypOBHS Opaka MpoIyKIUH, 00yCIIOBJICHHBIC
MEPOIPUSTHS TI0 €r0 SKCIUTyaTaIfel HHCTPYMEHTA
MPETyTIPEXISHUIO 1
YCTPAHEHHUIO, 10 Bnazeer | aHanM30M NpUYMH BOZHUKHOBEHHS Opaka

COBEPIIIEHCTBOBAHHIO
MPOIYKIIMH, TEXHOTOTHUECKHX
HPOIIECCOB, CPEICTB
ABTOMATH3AIIUH U YIPABICHUS
mmpoueccaMu, )KU3BHCHHBIM
IUKJIOM NPOAYKIIUU U €€
Ka4eCTBOM, CUCTEM
9KOJIOTUYECKOr0 MEHEKMEHTA
TPEANPHUSITHS, 1O
CepTU(UKAINYU MPOAYKIUH,
MPOIIECCOB, CPEJICTB
aBTOMATH3aIUH U YIPABICHUS

MPOIYKILIMU ITPU HENPABUIIBHOM 3KCIUTyaTaluu
WHCTPYMEHTA.
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TIK-11 - crtocoGHOCTE 3Haer OCHOBHBIC HaITPaBIICHUS] AaBTOMATH3AIHH
y4acTBOBATh: B pa3paboTKe WHCTPYMEHTAJIHHOTO 00ECTICUCHUS TEXHOIOTHICSCKUX
IJIAHOB, POTPaMM, METOTUK, MIPOTIECCOB U MTPOU3BOJICTB PA3TUNIHBIX THIIOB
CBSI3aHHBIX C aBTOMaTH3aIueH MAalIMHOCTPOUTEIBHBIX TPOU3BOACTB (SAMHUYHOTO,
TEXHOJIOTHYECKHX TIPOIIECCOB U CEepHUIHOTO, MAaCCOBOTO); PETYIUPYEMBbIE TTapaMeTPhI
MIPOU3BOCTB, yIIPaBICHUEM 00opymoBaHus, 00YCIIOBIEHHBIE BEIOOPOM CXEM
MPOIECCAMH, YKHU3HCHHBIM pe3aHus ¥ COOTBETCTBYIOIIUX UHCTPYMEHTOB
[IUKIIOM TIPOAYKIINHU U ee (IpOU3BOIUTEIIEHOCTD, CKOPOCTh, CHITY U TIP.)
KauyeCTBOM, HHCTPYKIIUH IO
IKCILTyaTaluu 000pyIoBaHus, | YMeeT DopMyIHPOBATh OCHOBHBIE TTOJIOKEHUS 110
CPEICTB M CHCTEM MPUMEHEHUIO THUIIOBBIX PEIICHUN UCTIOIh30BAHHS
aBTOMATH3AlIUH, YIPABICHHUS U THUTIOBOTO MHCTPYMEHTA MPH aBTOMATH3AINH MTOCIIE
ceprudrKanuy 1 Ipyroi HCCJICIOBAHUS CYIIECTBYIONIUX MPOIECCOB
TEKCTOBOU JOKYMCHTAIIUH, MIPOM3BOICTBA B MAIIMHOCTPOSHUH
BXOJISIIIEH B KOHCTPYKTOPCKYIO
¥ TEXHOJIOTHYECKYIO Bnageer | HaBbikamu: moBeimeHus 3 pekTuBHOCTH
JIOKYMEHTAIIUIO; B pa60Tax 10 HCIIOJIB30BaHUA NHCTPYMEHTA aBTOMAaTU3UPOBAHHOT'O
OKCIEPTHU3E TeXHUYECKOUN TCXHOJIOI'MYECKOTI' O IMpouecca, COCTaBJICHUS
JIOKYMEHTALUY, Ha30py U HWHCTPYKIUH I10 SKCIITyaTalluh HMHCTPYMCHTA,
KOHTPOJTIO 32 COCTOSTHHEM OMpeIeTICHHsI HETUTIOBBIX IPUYMH HEUCIIPABHOCTEH
TEXHOJIOTHYECKUX IIPOIECCOB, IIpH 3KCIITyaTalui MHCTPYMEHTA U MEP MO UX
CHUCTEM, CpeACTB YCTPpaHCHUIO
aBTOMATH3alMN U YIIPaBICHUS,
000pyI0BaHUs, BBISBJICHHIO UX
PE3EPBOB, ONPEACTICHHIO
MIPUYUH HEJJOCTATKOB H
BO3HHKAIOLIUX
HEUCTIPABHOCTEH TpH
SKCIUTyaTalud, IPUHATHIO MEp
0 UX YCTPAHEHUIO U
MOBBITIIEHHIO () (hEKTUBHOCTH
HCIIOJIB30BaHUS
ITK-33 - criocoOHOCThIO 3Haer dopmoobOpa3zoBaHKE MOBEPXHOCTEH, METObI
y4acTBOBATh B pa3padoTKe 00pa30BaHUs TPOU3BOISIINX JTUHHUH
HOBBIX aBTOMAaTU3MPOBAHHBIX U
aBTOMATHUYECKHUX TEXHOJIOTUH
MPOU3BOICTBA MIPOAYKIIUU U UX
BHEJIPEHUH, OIICHKE

YmMmeer OOBACHUTH TUITOBBIE PELICHNS MTPH BBIOOpE
MOJTyYEHHBIX PE3YJIbTATOB,

. PAIMOHAIIBHOIO HHCTPYMEHTA MTPUMEHHUTEIIBHO K
MOATOTOBKE TEXHHYECKOM .
3aJlaHHON cXeMe 00pa0OTKH MOBEPXHOCTH

JIOKYMEHTAI[|H I10
aBTOMATH3aIIMU TIPOU3BOJICTBA
H CPEICTB €ro OcHATICHHA Binageer | clOCOOHOCTBIO K aHAJIU3Y TEXHUYECKOM

JOKYMEHTAIlMd HHCTPYMEHTAJILHOTO 00ecTieyeH s
ABTOMAaTU3UPOBAHHBIX U aBTOMATHYECKUX
IIPOU3BOJCTB
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IIIkana oueHUBaAHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Koa n Jransl GOpMUPOBAHNSA KPHUTEpPUH MOKA3aTeJH 0an
(popmynuposka KOMIIETCeHIIUH JIBI
KOMIICTCHIIMH
IIK-9- 3 | OCHOBHBIE TEXHUYECKHUE 3Hanue CIIOCOOHOCTH 45-
CIOCOOHOCTH H | XapaKTepPUCTUKHU U ITapaMeTphl | OCHOBHBIX HCHOIB30BATE 64
OIIPEIEIIATh a | HHCTPYMEHTOB H TapaMeTpoB “Me}omf‘ﬁc"
HOMEHKIIATYpPy e | TexHoNMOrMUeCKNX Mpoeccop | ©0PadaTBIBACMbL | THIOBOH
[ X JA€TAaJICU B MEPUTEIIbHBIN
rnapaMeTpoB T | U3rOTOBJICHUS ACTAJECH!
MalIMHOCTPOEHU | MHCTPYMEHT C
MIPOAYKIMH U MIPOM3BOAUTEIBHOCTE TIPU ; HOpAIKa B —
TEXHOJIOTHIECKH 00paboTKe pa3HBIMU W3MepeHHHt 5THX | CBEIEHH 0
X IPOLECCOB €€ MHCTPYMCHTAMH; JIOCTHKCHHE | papamerpos, pasmepax, Gopme 1
HU3roTOBJICHUS, nmapaMeTpoOB TOYHOCTU (bOpMBI BIIMSIIOIINX Ha LIEPOXOBATOCTU
MTOITIEXKALTIX Y pa3MepoB, LIEPOXOBATOCTH [POU3BOJUTENbH | MOBEPXHOCTEH
KOHTPOIIIO U [TOBEPXHOCTEH; MPUMEHEHNE 0CTh 00paboTKH | 0OpabaThIBaeMBbIX
H3MEPEHUIO, MpUOOPOB KOHTPOJIS IS AeTanei ¢
yCTaHaBINBATh MIPOBEPKHU MOTYYEHHBIX YyKasaHHOH
ONTHMAIIbHEIE PE3yIBTaTOB 0OPAOOTKH TOTPELIHOCTEIO,
HOPMBI TOUHOCTH MOBEPXHOCTEH
MIPOJYKIIHH, WHCTPYMEHTaMHU.
U3MEPEHUM U V' | BeibupaTh HOPMbI TOUHOCTH Ymenue: CIIOCOGHOCTD! 65-
ILOCTOBCpHOCTI/I M I/IHCprMeHTOB, CpCZ[CTBa JIOKaJIu3aluu HUCIIOJIb30BaTh I10 84
KOHTPOJIA, € | KOHTPOJIA U JUArHOCTUKU M3MEPEHUH Ha3HAYCHUIO
paspabaTbIBaTh € | MHCTPYMEHTOB C IIENIbIO TOBCPXHOCTH, TIpEATOKCHHBIN
JIOKaJIbHBIE T | ONTHMH3ALMHU TIPOIIECCA TPOBOATE MEpHTEILHEI
JAUAardHoCTUKy HHCTPYMCHT B
[IOBEPOYHBIE
COCTOsSHUA COOTBCTCTBUU C
CXCMbI 1 H3HOCa HU3BECTHOHM CXEMOIt
BBIMTOIHATE UHCTPYMEHTA U3MepeHus ¢
NPOBEPKY U MOJTy4eHHEM
OTJIaJIKy CUCTEM KOHKPETHBIX
U CPELCTB 3HAYECHUI
ABTOMATHU3ALIUU [apameTpoB
TEXHOJIOTHYECKHU U3MEpEHMUi],
X MPOLIECCOB, B | MeTtogamu: nmpoBepku u Bnanenue CIOCOOHOCTS! 85-
KOHTpOJIS, JI | OTJIAAKH MHCTPYMEHTAJIBHOIO HaBBIKAMH BBIOpATH 5 100
JIMATHOCTHKH, a 06eCHequI/Iﬂ HpI/I BI)I60pa n MEPUTCIIbHBIN
yIpaBIICHHS € | TEXHOJIOTMYECKHUX MPOLECCOB; apToMaTmsamM | mapamerpan
poLeccamy, € | YIpaBICHUA M3MepeHit;
SKH3HEHHEIM T | HHCTPYMEHTAIbHBIM OCBOMTE HOBBIC
[UKJIOM obecnieueHueM; BbIOOpa U cpecTBa
NPOAYKLHWH U €€ PaCCTaHOBKHU B 060pyZ[OBaHI/II/I aBTOMAaTH3Aal1U.
KauecTBOM, a WHCTPYMEHTOB; OIpeIeIeHNUs
TaKXXE UX PEMOHT anropuT™a paboTsl
¥ BBIOO; MHCTpYMEHTa
OcBaMBaTh
cpencTBa
obecrieyeHust
aBTOMAaTHU3allUU U
yIpaBIeHUs
T1K-10 - 3 | BIHMsSIHAE HHCTPYMEHTATBHOM 3HaHue: J01In KIaccuuIUpoBaTh | 45-
CIIOCOGHOCTHIO H | COCTABIAIOIIEH HA yPOBEHD Opaka B Hal4ue Opaka 64
IIPOBOJIUTE a | Gpaka NpOLyKIIK; BBIITYCKaeMOMI IPOAYKIMH 10
OLIEHKY YPOBHSI e IPOLYKIUU U mapameTpam Opaka
Gpaka T MPUYUH €T0 (mecobmronenne
TIOSIBIICHHUS. JIOTTYCKOB ()OPMBI,
MPOJYKIIHH,
pasmepa u
aHalnM3npoBaTh LIIEPOXOBATOCTH).
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MIPUYUHBI €70 VY | 00BSCHUTH THUTIOBBIE Vwmenue: CIIOCOGHOCTE 65-
IOSIBJICHUS, M | MEPOIIPUATHUS I10 CHUKCHUIO aJanTHpoBaTh H3MCHCHHA 84
pa3pabaTbIBaTh ¢ | ypoBHs Opaka MpOIyKIIHH, HPOIYKIIHIO K 1apaMeTpoB
MEPOIPUATHS TI0 | € | 00YCIOBJIEHHbIE Texmpoteccy ¢ | MpOAYKIHMH HIH
ero T | KCIUTyaTalueld MHCTPYMEHTa HEIbIo rextporecea

YIIy4lIeHUs (MHCTpYMEHTa) C
HpCI[prC)KI[eHI/I KadecTBa HCJIbIO YIYUIICHUA
10 U YCTPAHCHUIO, KAYCCTRA.
1o B | aHan1M30M IIpHYHH Buazienne CIIOCOGHOCTD 85-
COBCPIICHCTBOBA | 7 | pospukHOBEHUS Opaka HaBBIKAMH: BHE/IPCHHA 100
HUIO IPOAYKINH, | o NPOAYKIMK IPU HENPABMIBHON | YIYIIICHHS 0e30MmacHbIX
TEXHONOTHHYECKH | 11 | sxcryaTal HHCTPYMEHTA. 3KOJIOTUH MapamMeTpoB
X TIPOLIECCOB, o [POU3BOJICTBA; [POLIECCOB U UX
CpencTB o cepTudUKanNU cepTH(UINPOBAHU
aBTOMATH3AIMH U | . HPOYKITHH 1 5 € IIETIBI0
yTIpaBIeHHUs npouecca yIyHIIeHus
MpoILIeccam, yeIloBHH

MpOnU3BOJACTBA U

KU3HCHHBIM JOCTHKCHUS UX
HUKIOM CTaGUIBHOCTH.
MIPOJYKIINA U €€
KadeCTBOM,
CUCTEM
JKOJIOTHYECKOTO
MEHEKMEHTa
MPEANPUSITHS, TI0
cepTuduKauu
IIPOIYKLINH,
MPOIIECCOB,
CPEICTB
ABTOMAaTHU3AIlUHU U
yIpaBIeHUs
T1K-11 - 3 | OCHOBHBIE HaIPABJICHUS 3Hanue: CIIOCOOHOCTB: 45-
CHOCOOHOCTD H | aBTOMaTHU3allun THIIOBBIX OCBOUTH 64
y4acTBOBaTh: B a | UHCTPYMEHTAIBHOTO METOANK MMCIOTYFOCS
pa3paboTke e | obecnieueHns TexHogorMyeckux | ABTOMATH3AUMH, | JOKYMCHTAIMIO 1
IJIAHOB, T | NPOLIECCOB U IPOU3BOJICTB THHIOBBIX Ha ¢ OCHOBE

HWHCTPYKIOHU 1TO Ha3HA4YUTh
Mporpamm, Pa3INYHBIX THIIOB SKCIUTyaTAI: THTIOBbIE
METOJTHK, MAaITMHOCTPOUTETHHBIX napameTpsI
CBSI3aHHBIX C MIPOU3BOJICTB (€AMHUYHOTO, MPOYKIHH 1
aBTOMaTu3aIuei CEepUIHOTO, MACCOBOTO); nporecca (PeKHMBI
TEXHOJIOTHUECKH perynupyemMbie apaMeTphl pesanus,
X TIPOIECCOB U o0opymoBaHUS, THIIOPa3MEpBbI
MTPOU3BOJICTB, 00yCJIOBJICHHBIC BEIOOPOM CXEM MHCTPYMCHTOB)
yIpaBICHUEM pe3aHus ¥ COOTBETCTBYIOIIUX
MpoILeCCaMH, WHCTPYMEHTOB
YKU3HECHHBIM (TIpOU3BOIUTEIIBHOCTb,
LUKIIOM CKOpPOCTb, CHITY H TIp.)
nponykuuu uee | Y | @opmMynupoBaTh OCHOBHBIE Ymenue: CIIOCOOHOCTD 65-
Ka4yeCTBOM, M | IIOJIOXKEHHUS 110 MPUMEHEHUIO OINpCACINTh OMPEACINTD 84
HHCprKHI/II\/’I 10 e THUIIOBBIX peHIeHI/Iﬁ KOPPEKTHOCTDb U HEAO0CTAOIUE UIN
SKCILTyaTaluu € | UCHOJIb30BaHUS THIIOBOTO AOCTATOMHOCTEL | HCKOPPCKTHBIC
o0opymoBaHwUs, T | MHCTPYMEHTa IpHU Ei?;ﬁgﬁn i E;I())Z};i;i };; .
CPEICTB U ABTOMATH3ALIMH TI0CIIE JIOKyMeHTALIH npotiecca,
CUCTEM HCCIICIOBaHUS CYIIECTBYIONUX yKA3aHHBIE B
aBTOMAaTHU3aIUH, IIPOIIECCOB MTPOU3BOICTBA B JIOKYMEHTALIHH.
YIpaBJICHUS U MAalIMHOCTPOCHUU
CepTI/I(i)I/IKaLII/II/I U | B | HaBeIKaMu: TOBBILLICHUS Bnanenune CII0OCOOHOCTH 85-
ﬂpyrof/i bt 3(1)(1)@KTHBHOCTH HaBBIKAMH. ONIPEIEINUTh 100
TEKCTOBOM a | UCTOIB30BAHUS HHCTPYMEHTA 10 ONPEACIICHUIO | BETHIHHEI
JAOKYMEHTAllWH, | 1 | aBTOMaTU3MPOBAHHOIO TIpHInH Tapamerpos,
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BXOJSIICH B € | TEeXHOJOTHYECKOI'o Impolecca, HCHCIPABHOCTCH | BIMSIOLINC HA
KOHCTPYKTOPCKY | € | COCTaBJICHUSI MHCTPYKIUH 110 > YCTpaHEHUA BOSHUKHOBEHUE
0ou 3KCHHyaTaHI/II/I HHCprMeHTa; HeHCHpaBHOCTeﬁ HEUCHIPABHOCTH
TEXHOJIOTHYECKY OINpE/IeIEH s HETUITOBBIX H TOBBIILICHHA (HEXECTKOCTR
0 MPUYMH HEUCTIPABHOCTEN NP HAIGKHOCTH. ;13(;2;1:51, Harpes,
JOKYMEHTALUIO; 3KCIUTyaTallud HHCTPYMEHTA U yCTOMUMBOCTH TpH
B paboTax 1o Mep IO UX YCTPaHCHUIO DE3aHIH, HeBepHas
SKCIEPTH3EC TeOMETPHS
TEXHUYECKOMI pe)[(y]_uef/i YacTHu
JOKYMEHTALHH, HHCTPYMEHTA U
HazA30py U npodee).
KOHTPOJIIO 32
COCTOSTHUEM
TEXHOJIOTHUYECKHU
X TPOIIECCOB,
CHCTEM, CPEJICTB
ABTOMATHU3ALUU U
YIIPaBJICHHUS,
o0opymoBaHuUs,
BBISIBJICHHIO UX
pe3epBOB,
ONPEIECICHUIO
MPUYHH
HEJIOCTaTKOB U
BO3HHKAIOIIUX
HEUCIIPaBHOCTEHN
npu
SKCILTyaTaIluy,
MPUHATUIO MEP
o X
YCTPaHECHHIO U
TOBBIIICHUIO
3¢ hekTUBHOCTH
HCIIOJIH30BaHUS
I1K-33 - 3 | ®opmoobpazoBaHue 3HaHUe: MOPs/KA | CIIOCOOHOCTH 45-
CIIOCOOHOCTH H | HOBEPXHOCTEW, METOIbI paspaboTKu ApryMEHTHPOBAHO 64
y4acTBOBATh B a | oOpa3oBaHuUs MPOU3BOISAIINX HOBbIX Ha3sHAYMTH
paspaboTke e | mummii aBTOMAaTU3UPOBA | MapaMeTpsl
HOBEIX T HHBIX U MNpoaAYKIHUHU C
ABTOMAaTHYCCKUX CIJIBIO
aBTOMATH3MPOBA MIPOU3BOJCTB; U YCOBEPILIEHCTBOBAH
HHBIX 1 HX IIPUMCHCHUC Hs1 Ha OCHOBEC
aBTOMAaTH4CCKUX JUISL HOBBIX HCIIOJIE30BAHMS
TEXHOJIOTUH LenaeH 000pyI0BaHUS C
MPOU3BOJICTBA 0oJie€ BEICOKUMU
MIPOIYKIINH U UX OKCILTYaTAI[HOHHBI
BHEJPCHMUH, MU IMapaMeTpaMu.
OLICHKE VY | OOBSICHUTD TUIOBBIC PEIICHUS | YMeHHe CIIOCOOHOCTB! 65-
MOJTyYEHHBIX M | IpH BBIOOpE pallMOHATIBHOTO HPOBOAUTE: -IpEAyCMOTPETH 84
PE3yIBTATOB, ¢ | MHCTpyMeHTa NPUMEHHTENHEHO -UCIIBITAHUE COOTBETCTBHUE
TIOJI"OTOBKE e | K 3a7aHHOI cxeme oOpaboTku | HOBOTO OCHOBHBIX
N mporiecca; [apamMeTpoB
TEXHMICCKON T | HoBepxHoctH -BHECEHHUE npoiiecca,
AOKyMCHTaIlN YTy 4IIAIoNIX 000pyI0BaHMS U
o H3MCHCHU; MPOTYKIUH,
aBTOMaTHu3alnu -BHCJIPCHUC BO3MOXHOCTb UX
IIPOMU3BOJICTBA U MOJy4EHHBIX pe3epBUPOBaHUS U
CpCI{CTB ero IIOJIOKUTECJIBHBIX KOppEKIHNH;
OCHAILICHUSI p€3yJ'II)TaTOB; - aHajm3sa
- OLICHHBAHHC aICKBATHOCTH
pe3yJIbTaTOB TIOJTyYEHHBIX
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TIOJTYITPOMBIIIIIE PE3yJIbTATOB.

HHOM
IKCIUTyaTaluu.
B | crtocoOGHOCTRIO K aHATTU3Y Bnanenne CnocobHoCTh 85-
J | TEXHUYECKOU JOKYMEHTALUN HaBbIKaMH TI0 peanu3oBathb 100
a I/IHCprMeHTaﬂLHOFO IIOATOTOBKE TPOCKTHBIC
I 06CCHequI/Iﬂ JAOKYMCHTalUH peuicHus 1mo
aBTOMaTHU3alHun. HpI/IMeHCHI/I}O
€ | aBTOMaTU3UPOBAHHBIX U
WHCTPYMEHTAIBHOT
€ | aBTOMaTHYECKUX ITPOU3BOJICTB 0 OGCCICICHIS B
T YCIIOBHAX
aBTOMaTHU3alluu C
TIOBBIIIICHHON
HaJACXKHOCTHIO
napameTpoB
mporiecca.

* Kpumepuii — 2mo npusnax, no KOmMopomy MOJICHO CyOums 06 OMIUYUL COCMOSHUSL 0OHO20 SIGIEHUsL 0N
opyeoeo. Kpumepuii wupe noxaszamens, KOMOpwIll AGNAEMCA  COCMAGHbIM — JJIEMEHMOM Kpumepus U
xapaxmepusyem cooepoicanue e2o. Kpumepuil evipadxcaem Hauboree 00wull NPU3HAK, NO KOMOPOMY
APOUCXO0UM  OYEHKA, CPAGHEHUE PedanbHblX A6JIeHUll, Kauecmes, npoyeccos. A cmenenv nposeienus,
KAuecCmeeHHas: cGhopmMuposanocmy, OnpeoeieHHoOCb KPUMepUues blpaicaemcsi 6 KOHKPEMmHbIX NOKA3AMEsX.
Kpumepuii npeocmasnsiem coboti cpedcmeo, HeoOX00UMblll UHCMPYMENM OYEHKU, HO CAM OYEHKOU He AGIAEMCSL.
DYHKYUOHATLHASL POTb KpUMEPUsL — 6 ONpeOeeHUU Ul He ONpedeieHUl CYUHOCTHBIX NPUSHAKOS npeomemad,
SAGNIEHUSL, KAYeCmed, NPoyeccd u op.

Toxaszamens gblcmynaem no OMHOUWEHUIO K KPUMEPUIO KAK YACMHOe K 00ujemy.

Hoxaszamens ne exmouaem 6 cebs eceobuee uzmepenue. On ompadicaen OmoelbHble COUCMEA U NPUSHAKU
NO3HABAEMO20 0OBLEKMA U CYIACUM CPEOCEOM HAKONJIEHUS. KOIUYECMBEHHbIX U KAYECMEEHHbIX OAHHBIX OJisl
KpUumepuanibHo2o 0600ujenusl.

Inagnvimu xapakmepucmukamu NOHAMUSL «NOKA3AMENbY AGNAIOMCS KOHKPEMHOCMb U OUACHOCIIUYHOCTb, YO
npeonoaazaem OOCMYNHOCHb €20 0/ HAOII00eHUs, yiema 1 urcayu, a maxdice no38oasem paccmampusamy
nokazamenv Kax O0jiee 4acmioe no OMHOUEHUIO K KPUMepuio, a 3HA4um, usmepumers noCieoHezo.

MeToauueckue PEKOMEHIAUH, OIIPECACTIAIONINEC MMPOLHEAYPBI
OLICHUBAHMA PE3yJbTaTOB OCBOCHUA JUCHHUILIMHDBI

3anonnsemcs 6 coomeemcmeuu ¢ llonosxcenuem o ¢hoHOax oYeHOUHbIX cpeocma
00paz08amenbHblX NPOSPaMM BbICUIE20 00PA308aHUS. — NPOSPAMM OaKaIaspuama,
cneyuanumema, mazumpamypol J[BDY, ymeepoicoennvim npuxazom pekmopa om

12.05.2015 Nel2-13-850.

OueHouHbIe cpeAcTBA AJsl TEKYyLel aTTecTalun

@OopMBI U METOJIBI TEKYLIETO KOHTPOJISL: KOHTPOJIb MOCEIIAEMOCTH
3aHATUN, KOHTPOJIb KOHCIIEKTOB JICKIIMM U 3HAHUM CTYJIEHTOB COAEPKAHUSA
KOHCTICKTOB JISKITUH, 3aIlUTa OTYETOB I10 Ja00OpaTOPHBIM paboTaM, MpoBepKa
BBITIOJTHEHHUS rpaduKa CaMOCTOSATEIIbHOU pabOThl CTYJEHTA, TIPU

HEO0OXOIMMOCTH — 3allUTa MATEPUAJIOB JICKIIUM.
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VYcBoenue yueOHOM TUCIMIUIMHBI MaKCUMaJIbHO olieHuBaeTcs B 100
PEUTUHTOBBIX 0aJJIOB, KOTOPBIE PACIPEIEISIIOTCS M0 BUaM 3aHATHII B
3aBUCUMOCTH OT UX TpyJl0eMKOoCcTU. Tekyiias paboTa cTyAeHTa Mo JUCIUTUTUHE
B TEUCHHE CEMECTpa olleHuBaeTcsl He Ooliee ueM B 70 6amioB. Ha utoroserit
KOHTpoJb oTBouTCs 30 OamioB. [locenaeMocTs 3aHATHI YIUTHIBAETCS
MOMPAaBOYHBIM KOI(P(PUIIUEHTOM, paBHBIM OTHOIIIEHUIO KOJIMYECTBA YacOB
MOCEIIEHHBIX 3aHATUI K KOJIMYECTBY YaCOB IJIaHOBBIX.

Pacnipenenenyie 6ayuioB 1o BuiaM y4eOHBIX paboT

No HaumenoBanue pabot banbt
1. | 3ammTa KOHCITEKTOB JICKIMIA, aKKYPATHOCTh BEIICHFISI KOHCTICKTOB JICKITVIMA 20
2. | 3ammTa OT4eTOoB MO J1a00paropHbIM paboTam (7 pabot x S6amioB=35 G6awios) 35
3. | AKTHUBHOCTb Ha ayJIMTOPHBIX 3aHATHSIX (BOMPOCHI MPETIOJIABATENTEO, 15
CBOEBPEMEHHOCTb BBITTOJTHEHYS 33]IaHUI, TIOCEILIEHNE 3aHATHIA)
5. | 3a4€r (KOppeKTHOCTH OTBETOB Ha BOIPOCHI) 30
HUroro: 100

[epeBon 6a/IOB B IATHOAIUTHHYFO IIIKATY

Onmano 86-100
Xoporo 76-85
'V IOBNETBOPHUTEITHHO 61-75
HeynosnersopurensHO MeHee 61

[Ipu HaOpanHoO# 001IeH cymme O6aioB MeHee 40 1Mo pe3ybTaTam
TPEThEH aTTECTAIMM CTYACHT HE JIOMYCKAETCS K MPOMEXYTOYHOM aTTeCTaIlUN

10 AMCHUIIIINHE.

OneHo4vHbIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranmuu

1. TeXHOJOTUYECKUE CBOMCTBA KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB;
2. Ctanin ManoyriepoaucTble KOHCTPYKIIMOHHBIE, MAPKHU, TEXHOJIOTHYECKHE

CBOﬁCTBa, 0o0acTh IIPUMCHCHUS.
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3. Cranu CPEAHEYTIEPOAUCTHIE KOHCTPYKIIMOHHBIE, MapKH,
TEXHOJOTHYECKHUE CBOMCTBA, 00JACTh MPUMEHEHHUS. .
4. Ctanu BBICOKOYTJIEPOAUCTHIE KOHCTPYKIIMOHHBIE, MapKH,
TEXHOJIOTHYECKHE CBOMCTBA, 00JIaCTh IPUMEHEHUS.
5. Ctanu MaJloNerupoBaHHbIE KOHCTPYKLIMOHHBIE, MApPKU, TEXHOJIOTMYECKUE
CBOICTBA, 00JIaCTh TPUMEHEHUS;
6. UyryH, T€XHOJOTHYECKUE CBOMCTBA, 00JIACTh MPUMEHEHUS,
7. JlaTyHb, TEXHOJIOTUYECKHUE CBOMCTBA, 00JIACTh IPUMEHEHUS;
8. BpoH3bI, TEXHOJIOTMYECKHE CBOMCTBA, 00J1aCTh MPUMEHEHHS,;
9. CrtaBbl Ha OCHOBE QJIIOMHUHUSA, TEXHOJOTMYECKHE CBOMCTBA, 00JaCTh
MIPUMEHECHUS;
10. HemeTannuyeckue KOHCTPYKIIMOHHBIE MAaTEPHAIIbl, TEXHOJOTHYECKHE
CBOICTBA, 00JaCTh MPUMEHECHUS;
11. ITopsimox BBIOOpA KOHCTPYKIIMOHHOTO Marepuala npu
MPOCKTUPOBAHUY U3/ICTUN MAIIIMHOCTPOCHUS,
12. TBepioCcTh MHCTpYMEHTAIBHBIX MaTepuanoB (MM);
13. TennocToMKOCTb;
14. KoapduuueHt TpeHus;
15. Moayne ynpyrocTu rpu u3ruoe;
16. Aaresus;
17. Kopp03uOHHasi CTOMKOCTB;
18. X¥MUUY€CKasi UHEPTHOCTB;
19. TeXHOJIOTMYHOCTHh U CTOMMOCT;
20. Ctanu MHCTpyMEHTaIbHBIE: yrilepoaucTbie Mapok Y8A, V10A, V12A.
CBoiicTBa, IPUMEHEHUE;
21. Cranu uHCTpyMEHTabHBIE: ManosierupoBanubie XBI', 9XC, 9XO.
CBoiicTBa, IPUMEHEHUE;
22. Ctanm MHCTpYMEHTaIbHBIE: ObICTpOpexkymue P6MS, P9, P18.
CBoiicTBa, IPUMEHEHUE;
23. Mertamnokepamuyeckue tBepasie crabbl: BKS, T15K6. CrolicTBa,

IIPUMCHCHUC,
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24. Munepanokepamuka. CBOWCTBA, IPUMEHECHUE;

25. CBepXTBEpAbIE HHCTPYMEHTAJIbHBIE MaTEPHUAIIbI.
MuHepanokepaMHUYECKUE U aTMa3Hble. XUMUYECKHAM COCTAaB, CBOMCTBA,
MIPUMEHECHHUE;

26. JIpmxenus popmoobpasyromue. OnpeneneHus, 0003HaUYCHNUS,
MIPUMEDBI.

27. JIBmwkenus ycraHoBouHbe. OmnpeneneHus, 0003HaYEHUS, TPUMEPHI.

28. JIswxenus Bpezanus. OnpeneneHus, 0003HaueHUs, MPUMEDPHI.

29. JIBmxeHMs JeIuTeNIbHBIE U BcloMoraTeabHble. OnpeaeneHus,
0003HaYeHUs1, TPUMEPHI.

30. ®opmooOpasyrolIre ABUKEHUS MPOCTHIE U CI0XKHBIC. OnpeneneHus,
0003HaYeHus1, IPUMEPHI.

31. 'maBHOe nBMX)eHUe pe3aHus. OnpeneneHue, 0003HaYeHUs, IPUMEDPHI.

32. JIBmkeHue nojaun. Pe3ynbpTupyromniee IBUKEHUE PE3AHMUS.
Omnpenenenus, 0003HaYEHUS, IPUMEPBI.

33. CuctemMbl KOOpJMHAT: CTaTUYECKasi, KHHEeMaTH4YecKas U
MHCTpyMeHTaNIbHasA. Onpenenenus; [ naBHas u BCmoMoraTeabHas pexynme
KPOMKH;

34. BeKTOp CKOPOCTH pe3aHus B paCCMaTPUBAEMON TOUKE PEXYLIEN
KpoMkHu. [locTpoenue BekTopa;

35. OcHOBHAas MIOCKOCTD;

36. [lmockocTh pe3anus;

37. 'maBHas cexyuias mioCKOCTh M BCIOMOTAaTEIbHAS CEKyIas
IJIOCKOCTD;

38. [IepeaHsist TOBEPXHOCTH PEXKYILIEH YaCTH,

39. ['maBHas 3aHsAS TOBEPXHOCTh PEXKYILIEH YacCTH;

40. BciomorarenbHast 3aJiHs11  PEXYLIEN YaCTH;

41. YTIIbl pexylen 4acTu: IJIaBHbIM NEPEIHNN Y, BCIIOMOTaTeIbHbIN
MEPEIHUH V1;

42. YTIbl pexXyILIen YaCTU: TJIaBHbIA 3aIHUN (L, BCIOMOTaTEIbHbIN 3aHUAN

o1,
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43. YTbl pexyLIen YaCTU: TJIaBHBIMA YIOJl B IUJIAHE (), BCIIOMOTaTEJIbHbBIN
yroJj B IUIAHE Q1]

44, YTabl pexyIlIei 4acTH: yrojl HaKJIOHA IIaBHON PEXYILEeH KPOMKH A,

45. BiustHue yria Ha rpoiiecc o0paOOTKU: TTIaBHBIN MepeIHu v;

46. Bnustnue yria Ha mporecc oOpaOOTKu: TTIaBHBIN 3aIHUH o

47. BnusiHUe yTiia Ha TIpoliecc 00pabOTKU: TJIABHBIN yroJl B IJIaHE ©;

48. BiustHue yria Ha mpoiiecc 00pabOTKuU: Yrol HaKJIOHA TJIaBHOM
pexyIel KpOMKH A;

49. Ilepuop crorikocty mHCTpyMeHTa T. Ha3Haduenue T B 3aBUCUMOCTH OT
TEXHOJIOTUYECKHUX TpeOOBaHMI1 Tpu 00pabOTKe MaTepraIoB pa3HOU TBEPAOCTH.

50. Haznauenue ckopoctu pezanust V B 3aBUCUMOCTH OT Ha3Ha4yeHHOTO T.

51. CkopocTH pe3aHus npu 00paboTke MaTepuaaoB (IPUMEPHI).

52. Iloyaya S mpojiosibHAsE U nornepednasi. PazmepHocTh mojaun: MM/MUH,
MM/00, MM/3Y0.

53. BausiHue BeNMMYMHBI I0Ja4Y1 Ha IEPOXOBATOCTh MOBEPXHOCTU U
MIPOU3BOIUTEIILHOCTH 00PaOOTKH.

54. I'myouna pe3zanus t. O0paboTka v mojiaua; yepHoBasi, MOJYy4YUCTOBas U
YUCTOBAS.

55. HapamyBaHue TOYHOCTH MPU MHOTOKPATHOM 00paboTKe ¢ pa3HOi
nojayei u rryOUHON pe3aHusl.

56. CocTaBsIOIINE CHIIBI PE3aHUS: TAHT€HIIMAJIbHAS (KacaTesbHas).
Bnusnue Ha nporiecc 00padoOTKy;

57. CocTaBisIOIINE CUIIBI PE3AHMS: paauanbHas. BimsHue Ha mpouecc
00paboTKH;

58. CocTaBisIOIIME CUIIBI PE3aHUS: OCeBasl. BiausiHMe Ha mporecc
00paboTKH;

59. COOTHONIIEHUS COCTABIISIIOIIMX CUJIbI pe3aHusd. 3MeHeHune
COOTHOILIEHHUS IIPU U3HOCE NHCTPYMEHTA.

60. PacdeT coCTaBIISIFOIMX CHJIBI pE3aHUS.

61. MOITHOCTH TJIaBHOTO ABUKECHHS PE3aHMUS.

62. MOIITHOCTD ABMOKEHUS MOJAUH.
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63. CTpyxKo00pa3oBanue. Buapl cTpyxku. TennoBble npouecchl npu
pe3anun. Hapocroo6pazosanue. M3Hoc nnctpymenTta. OXjaxxaeHue U cMa3Kka
IIPU PE3aHUM.

64. Pe3upl TokapHble npoxoanble. HazHaueHne, KpenieHue Ha CTaHKe,
Pa3HOBUIHOCTH KOHCTPYKLIMM, pEXKyLIas 4aCTh, TEOMETPUUECKNE ITAPAMETPHI
pEeXyILIEH YaCTH, CXEMbI M PEKUMBI PE3aHUs, MAPKUPOBKA,

65. Pe3upl TokapHbie pactounble. Ha3HaueHue, KperieHne Ha CTaHKe,
Pa3HOBUIHOCTH KOHCTPYKIIMM, pEXKyIlas 4acTh, FEOMETPUYECKUE TTaPAMETPHI
pEeXyILIEH YaCTH, CXEMbI M PEKUMBI PE3aHUsl, MAPKUPOBKA,

66. Pe3ubl TokapHbie (hacoHHble. HaznaueHue, KpemnjieHue Ha CTaHKe,
Pa3HOBUIHOCTY KOHCTPYKIIUH, PEXKYLasl 4aCTh, FEOMETPUYECKUE ITapaMeETPhI
PEXKYILIEN YaCTH, CXEMbI PE3aHUS, MAPKUPOBKA;

67. Pe31bl TOKapHbIE OTpE3HBIE U KaHaBOYHbIC. HazHaueHue, KperuieHue
Ha CTaHKE, PA3HOBUIHOCTHU KOHCTPYKIUN, PEXKYILAs 4YACTh, TEOMETPUUECKUE
IIapaMeTphl PEKYLIEN YACTH, CXEMBI U PEKUMBI  pE3aHUs, MAPKUPOBKA;

68. Pe3upl cTtporanbabie. HazHaueHue, KperieHue Ha CTaHKe,
Pa3HOBUIHOCTH KOHCTPYKILIHM, pexKyllas 4aCTh, FTEOMETPUUECKNE IMAPAMETPHI
PEXKYILIEN YaCTH, CXEMBI U PEKUMBI PE3aHNS], MAPKUPOBKA;

69. Pe3nbl mon6exxHbie. HazHaueHue, KpernjieHne Ha CTaHKe,
Pa3HOBUIHOCTH KOHCTPYKILIMM, peKylIasl 4aCTh, FTEOMETPUUECKHE ITapaMETPBI
PEeXYILEN YaCTh, CXEMBI U PEKUMBI PE3aHNs], MAPKUPOBKA,;

70. Cepna cnupanbHbie. Haznauenne. CTpykeuHble KaHaBKU. [ eomeTpust
pexylien yacTu. 3aTtouka U noaroyka. KoHCTpyKImMy HHCTPYMEHTOB, pE3aHusl,
PEXUMBI PE3aHMs, MAPKUPOBKA.

71. 3enkepbl. CTpyKeuHble KaHABKU. [ eoMeTpus pexKyIen 4acTH.
3atouka 1 nmoaATo4yka. KOHCTpYKIIMM MHCTPYMEHTOB, CXEMBI PE3aHUs, PEKUMBI
pe3aHusi, MapKUpPOBKA.

72. Pa3BepTku. Haznauenue. Ctpy:xeuHble KaHaBKU. ['eomeTpus pexyien
4acTH. 3aTo4Ka U noaTouka. KoHCTpyKIIMH HHCTPYMEHTOB, CXEMBI PE3AHMS,

PEXUMBI pe3aHMs], MApKUPOBKA.
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73. @pe3bl nunuHApuYecKkne. KoHCTpyKIMH, CXEMBI pPE3aHHtsl, TEOMETPHUS
pPEXYLIEH YaCTH, PEXKUMBI PE3aHUSI, MAapKUPOBKA;

74. @pe3bl KOHIIEBbIE. KOHCTPYKIINH, CXEMBI PE3aHUS, TEOMETPHS
pEeXYLIEH YacTH, PEKUMBI PE3aHUSI, MAapKUPOBKA;

75. PaznienpHas cTpyxkka. @pezepoBaHue BCTPEUHOE U MOMYTHOE. 3aTOYKa
hpes;

76. Metunku. Hasznauenmue. I'eomerpus pexymen yactu. KoHcTpykuuu
WHCTPYMEHTOB, CXEMBI PE3AHUS, PEKUMBI PE3aHUs, MAPKUPOBKA;

77. Ilmamiku. Haznauenue. ['eomeTpus pexyueit yactu. KoHcTpykuuu
WHCTPYMEHTOB, CXEMbI PE3aHMUs, PEKUMBI pe3aHUs, MAPKUPOBKA;

78. 3yOopesnble n010sku. Haznauenue. ['eomerpust pexyiieit yacTu.
KOHCTpyKIIMM MHCTPYMEHTOB, CXEMBI PE3aHMUs, PEKUMBI PE3aHUsl, MAPKUPOBKA;

79. 3y0ope3nble uepBsuHble (pe3bl. Haznauenue. ['eomeTpus pexyien
yacTu. KOHCTpYKIIMM MHCTPYMEHTOB, CXEMBI PE3aHMUS, PEKUMBbI pE3aHUs,
MapKHUpOBKa;

80. lInudoBanpHbie Kpyru v Opycku. OOpabaTbiBaeMble MaTEpPHAIIHI.
Hasnauenne. KOHCTpYKIIMM HHCTPYMEHTOB, CXEMBI PE3AHHUS, PEKUMBI
00pabOTKH, MAPKUPOBKA;

81. lllnudoBanpHbie MacThl U MKypku. OOpabaThiBaeMble MaTEPHAIIHI.
Ha3nauenne. KOHCTpYKIIMM MHCTPYMEHTOB, CXEMbI PE3aHMUS, PEKUMBI
00paboTKM, MAPKUPOBKA;

82. Tyl 2JIEKTPOAOB: MPOBOJIOKA. Martepuaisl 3JIEKTPOIOB.
Oco0eHHoCcTH 3p03UOHHOM 00padboTku. OOpabaTbiBaeMble MaTepHalibl. Pexxumbl
00paboTKH MaTepUasoB;

83. Turbl 2IEKTPO0B: 00BEMHBIC. MaTepualibl AJIEKTPOJIOB.
Ocobennoctu 3po3uoHHON 00paboTku. OOpabaTeiBaeMble MaTEpHANIbI. Pexxumbl

00paboTKH MaTepUasoB;
KpuTtepuu oneHku
Kpurtepuu onenku (yCTHbII 0TBET)

100-85 ©0an10B - ecid OTBET IIOKA3bIBAET MPOYHBIE 3HAHUA OCHOBHBIX
MPOIIECCOB M3y4aeMOW TMPEAMETHOW OO0JacTH, OTJIMYAeTCs TIyOWHOHW W
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MIOJTHOTOM PACKPBITUS TEMbI, BIAJCHWE TEPMHUHOJOTHYECKHM ammnaparoM;
YMEHHE OOBSACHATH CYITHOCTD, SIBJICHHIA, TIPOIIECCOB, COOBITUH, JIeTIaTh BHIBOJIBI
U 0000IIeHNs, /1aBaTh apryMEHTHPOBAHHBIC OTBETHI, NMPUBOJUTH IPHUMEPHI,
cBOOOMHOE  BJIAZICHWE  MOHOJOTHYECKOW  peuyblo,  JIOTUYHOCTH  H
MOCJICIOBATEIPHOCTh OTBETA; YMEHHE NPHBOAUTH MPUMEPHI COBPEMEHHBIX
npobJieM u3ydaeMoi 00J1acTH.

85-76 - 0a/yIOB - OTBET, OOHAPYKUBAIOIIUM IPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOW TMpeAMETHOM o0JacTh, OTJIMYaeTcsl TIyOuHOU U
MOJITHOTOW PACKPBITUS TEMBI; BIIAJIECHUE TEPMUHOJIOTHYCCKAM amapaToM;
yMEHUE OOBSCHATHh CYIIHOCTb, SIBIICHUMN, TIPOIIECCOB, COOBITHM, IEIaTh BBIBOIBI
u 0000IICHHS, JaBaTh apTyMEHTHPOBAHHBIC OTBETHI, TPHUBOIUTH IMPUMEPHL;
CBOOOJHOE  BJIQJICHUE  MOHOJIOTMYECKOM  peuyblo,  JIOTUYHOCTh WU
MOCJIeIOBAaTEIbHOCTh OTBeTa. OHAKO JTOMYCKAeTCs OJHA - JBE HETOYHOCTH B
OTBETE.

75-61 - 6aJ1 - OIlEeHUBACTCS OTBET, CBUJICTCIbCTBYIOIINI B OCHOBHOM O 3HAHUU
MIPOIIECCOB M3y4yaeMOU MPEIMETHOM 00JacTH, OTIWYAIOIIMICSA HEIO0CTATOYHOM
TITyOMHOW U TTOJTHOTOM PAaCKpPBITUS TEMBI; 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH;
cmabo  copMHUpPOBAaHHBIMH  HABBIKAMH  aHANHW3a SBJICHUH, IPOIIECCOB,
HEJI0OCTaTOYHBIM YMCHHEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI M TPHUBOJUTH
MIPUMEPHI; HEAOCTATOYHO CBOOOJHBIM BJIAJCHHEM MOHOJIOTHUECKOW pEUbIo,
JOTUYHOCTBIO MW TIOCJIENIOBATCIBHOCTBIO OTBeTa. JlOMmyCKaeTcss HECKOJIBKO
omubOOK B COJEpPKAaHWHW OTBETa; HEYMCHHE IIPUBECTH IIPUMEP pPa3BUTHUSA
CUTYaIINH, IPOBECTH CBA3b C IPYTUMHU aCIIEKTaMHU U3ydaeMOn 00J1acTH.

60-50 GasoB - OTBET, OOHAPYKUBAIOIINUN HE3HAHHWE TMPOIECCOB H3ydaeMOu
NPEIMETHOW O00JIacTH, OTIMYAIONIMICS HETITyOOKUM PACKPBITHEM TEMBI,
HE3HAHWEM OCHOBHBIX BOIPOCOB TECOPHH, HECPOPMUPOBAHHBIMH HaBBIKAMH
aHallM3a SBJCHHM, TIPOICCCOB, HEYMEHHEM JiaBaTh apryMEHTHPOBAaHHBIC
OTBETHI, CIAOBIM  BJIaJICHHEM MOHOJIOTHUECKOH PpEYbl0, OTCYTCTBHEM
JIOTHYHOCTH M IOCIICOBATeIbHOCTH. JIOMyCKAIOTCSA Cepbe3HbIC OIIMOKH B
COJICp)KaHUU OTBETa; HE3HAHWE COBPEMEHHOW MPOOJIEMATUKH H3ydaeMOi
o0nacTu.

OneHovHbIe cpeacrea aJisd TeKyll_leﬁ aTrecranumu
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Ilpusoosamcs munogvle oyeHoyHvle cpedcmaa OJisl meKywel ammecmayuu
U Kpumepuu OYeHKU K HUM (HO KanHcoomy 6udy OYEHOUHbIX Cpeocms) &
coomseemcmauu ¢ llonodicernuem 0 oHOAxX OYEHOUHBIX CPeOCcms 0OPA308AMENbHBIX
ApOcpamMm  Gbicuie20 00pa306anuss — npospamm bakaiagpuama, cheyuaiumema,
mazumpamypuel J{BDY, ymeepoicoennvim npuxaszom pexmopa om 12.05.2015 Nel2-13-
850.
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[Tpunoxenue 3

MUHHCTEPCTBO OBPA3OBAHMS U HAVKU POCCUMCKOU ®EJIEPALINA
denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHUE

BBICIIIETO 00Pa30BaHUs
«/laIbHEeBOCTOYHBIH (peepaibHbI YHHBEPCUTET»

(ABDY)

WHKEHEPHASI IIKOJIA
METOAUYECKHUE YKA3AHUSA
o aucuuIuinae « MHCTpYMEHT crenuaibHOIr0 HAa3HAYECHUA»

Hanpagsiaenue noaroroBku 15.03.04 ApromaTu3anmus TEXHOJIOTHYECKHX
NMPOLECCOB U NMPOU3BO/JICTB

npoduiab « ABTOMaTH3aIMsI TEXHOJOTHYECKUX MTPOLIECCOB U MTPOU3BOJICTB (B
MalIMHOCTPOEHUU )»

®opmMa MOArOTOBKH OYHAS

BaaauBocTok

2015
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KOHCIIEKTHI JIEKLU

MOAYJIb 1. KoHCTPYKIIMOHHBbIE W HHCTPYMEHTAJIbHbIE MaTepHAJIbI B
MaluHOCTpoeHnu (4 yac.)

Pasznea 1. KoHcTpyKIMOHHbIE MaTepHAJIbl B MAIUIMHOCTPOEHHH (2 yac.)
Tema 1.(l-emunas Hymepanwms) KoucTpykuuonHele —cramu.  Mapku.

MexaHI/I‘IGCKHC, OKCINTYAaTallMOHHBIC U TCXHOJIOTHYCCKHUC CBOMCTBA (1 I‘IElC).

Cramu yrnepoaucteie mapok 08,10, 20, 25, ..., 45, 50, 55. Cranu wmano-,
CpelHe- U BBICOKOYTJIEPOAMCTHIE. Cramu MaJIoJIeTUPOBAHHBIC
kKoHCTpyKiMoHHbIe: 20X, 20XH, I8XI'T, 38XMIOA, 40XH. Cramu
nementupyemsbie. Ctanu npyxunasie 60C2, 60I'C. OO6nactu npuMeHEHUS

Pa3INYHBbIX MAapoOK cTajeHu.

Tema 2.(2) YyryHsl, JaTyHW, OpOH3bI, QJIIOMHHHEBBIC CIUIaBbL. Mapku.
Mexanudeckue, SKCIUTyaTalluOHHBIE U TEXHOJIOTUYecKHe cBoiicTBa (1 vac).
Cepsiit uyryn mapok CHI12-28, CH15-32, CH18-36, CU38-60. Jlatrynp mapku
JIC59—-1. Bponssr mapok bp.OIL110-2, bp.AXKH10—-4—4. O6nactu npuMeHEHHUs.

Paznen 2. Uucrpymenrtanbablie MaTtepuasibl (MM) B mammmHocTpoeHun (2

yac.)

Tema 1.(3) TpeboBanus, npeabssisiembie K M. MHCTpyMEHTANBHBIC CTAINA U

MeTaJuIoOKepaMUYecKre TBepipie cruiaBbl (1 gac).

TBepmoCcTh, TEMIOCTOWKOCTh (TpelenbHas TeMIeparypa, TOocje HarpeBa o
KOTOpOH C TOCIHEAYIOIMNM OXJIAXKJICHHEM, TI€pPBOHAYAIbHAsS TBEPAOCTH HE
YMEHBITAETCs ), KOAIPPHUIIMEHT TPEHHUS, MOYJIb YIPYTOCTH MPU U3THUOE, aare3us,
KOPPO3WOHHAsI CTOMKOCTh, XHWMHYECKass WHEPTHOCTh, TEXHOJOTHUYHOCTD,
croumocth.  Cramm:  yraepoauctsie  Mapok  Y8A, VI0A, VI2A;
majoserupoannbie XBI, 9XC, 9X®; oOsicTpopexymue PO6MS, P9, P18.

Jlerupyroniue 100aBKU B CTaJIH.
Tepapie crutaBel: BKS, T15K6. [Ipumenenue.

BuAbl MHCTPYMEHTANbHbIX MaTepPManoB
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1. Yenepoducmele cmanu.

YrnepoaucTble cTanu UCNo/ib3oBaanv OCHOBHbIM MaTepuUasiom ann
peXyLLero MHCTpymeHTa Ao 1970-x rogos. CBOMCTBO CTasiel 3aBUCESO OT
coaepkanus yrnepoaa (C) B npoueHTtax (ot 0,6 o 1,4) .

Mpumep 0603HaYeHNA MapoK yrnepoanctbix ctanen: ¥Y7—-0,7%C, ¥V 8 -
0,8%C, Y10-1%C, VY12A-12%CwurT.A.

Mocne Tepmunyeckon 0b6paboTkm TBEPAOCTL cTanen goctmraet HRC 58-64
n TennoctomKkocTtb ao 200...250°C.

B Hawe Bpema NnpumeHATCcA A 06paboTKM MATKUX METaNN0B U
nepesa, IOCT 1435 — 54. ana n3rotoBaeHUA NPOCTbIX MHCTPYMEHTOB —
HaNWAbHWUKK, 3yBNN0, HOXKOBOYHbIE NOJIOTHA 417 PYYHOIO MHCTPYMEHTA.

2. NHCmpymeHmarbHble ne2upo8aHHbIe cmasnu.

PexKyLLyto cNOCOBHOCTb MHCTPYMEHTAIbHOM YI1epOAUCTOM CTanu
NOBbILIAOT NyTEM BBEAEHWUA B HEE NIETNPYIOLLNX 31EMEHTOB: X — Xpom, B —
Bonbdpam, [ — mapraHeu, ® - BaHagnun un C — KpeMHUM.

Ob603Ha4YeHne NHCTPYMEHTaNbHbIX cTanein: 9XC — XpOMOKPEMHUCTaAS,
9X® — xpomoBaHagueBan; XB5 — xpomoBonbdppamonan (5% B), XBI —
XPOMOBOAbPPaMOMapraHLOBUTaA.

Tennoctomkoctb A0 250...300 °C.

CKOpPOCTb pe3aHUA MHCTPYMEHTA/IbHOM IerMPOBaHHOM CTaNn No
CpaBHEHMUIO C yrnepoancTol ctanbio B 1,2 + 1,4 pasa BbllLe.

3. Bbicmpopexcyuwue cmanu, 0603HavaroTca 6ykBoM P 1 oTHOCATCA K
rpynne CNOXHO/ErMpoBaHHbIX. B obuem cnyyae B ux coctas BxoasaT: C —
yrnepog, 0,7 +1,55%, B — Bonbdpam ot 8,5 o 19 1 bonee (npoueHT
coaepaHua Bonbdpama npn o603HaAYEHNUM MAPKK CTanuM nuLieTcs 6e3
yKasaHua 6yKkebl B nocne 6yksbl P),

® —BaHagnin 1 +5,1%, X + xpom 3,8 + 4,6%, K —KobanbT 5 + 6%,
M — monnbaeH n S —cepa no 0,03%.

Mpumep o603HayeHua: P18, P6M3, P18®d5, POK5, P18K5®d2, P10K5d3.
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MepBasa undpa nocne P ob6o3Ha4YaeT NpoLEeHTHOe coaepKaHNA
Bonbdpama, cneayrowme umdpbl 0603HaYaOT cpeaHee coaepKaHue
BO/NIbdpama B NPOLEHTAX.

BbicTpopekyLme CTanm BblAEPKUBAOT TEMNEpaTypy Npu pesaHmnmn 630 +
640°, a nocne Tepmuyeckon obpaboTkmn TBepaoCTb cTanen gocturaet 58 HRC,
NPW 3TOM CKOPOCTb Pe3aHMA N0 CPAaBHEHUA C YINepoANCTON CTaNblo B 2 + 3
pa3a bonble.

4. TeepOvbie crnaassl (Memannokepamuyeckue maepoble craassl (He
nymame ¢ MUuHepasnokepamukol)), o6o3Havatotca byksamu T u B. Teepaple
CnaaBbl — 3TO NOPOLWKM Kapbuaos Bonbdpama, TUTaHa U TaHTaNa,
nepemeLleHHble C NOPOLIKOM KobasibTa, NoABEPrHyTbIe MPECCOBaHMUIO NpU
BbICOKOM AaB/IEHUN U CNEYEHHble NPU BbICOKOM TemnepaType. KobanbT B
KauyecTBe MeTasifa, CBA3bIBAIOLLErO NOPOLIKM Kapbnaos meTansios.

ONnA N3roToBAeHMA METANNOPEKYLLMUX MHCTPYMEHTOB NPUMEHSIOT:

BoNbdppamossble (0a4HOKapbuaHblie) TBepable cnnasbl, BK2, BK3M, BK4,
BK6, BK6M, BK8, BK8B, cocTosimne 13 3epeH Kapbuaa Bonbdpama,
CLLEMEHTMPOBAHHbIX KODaNbTOM;

TUTaHOBO/IbGpamoBble (AByXKapbuaHble) TBepable cnnasbl, T5K10,
T14K8, T15K6, T30K4, T5K12B, cocToAalwme 13 3epeH TBEPAOro pacTteopa
Kapbuaa Bonbdppama u Kapbuaa TuTaHa n 3epeH Kapbuaa sonbPppama
CLLeMeHTMpOBa-

Hbl KOBanbTOM;

TUTaHOTaHTanoBonbdpamoBble TT7K12. TT7K15, cocTtoawme n3 3epeH
TBEPAOro pacTBopa Kapbuaa TnutaHa, Kapbuaa TaHTana, Kapbumga sonbdpama u
M36bITOYHbIX 3epeH BObPpPama, CLEMEHTUPOBAHHbIX KOHaNbTOM.

O603HauyeHme cnnaBoB BOIbPPAMOBOM Fpynnbl MOKA3bIBAET COAEPIKAHMNE
KobanbTa M TUTaHa B %, Hanpumep: BK8 - 8% kobanbTa n 92% Bonbdpama,
T15K6 6% KobanbTa, 15% Kapbuaa TMtaHa n 79% Bonbdpama.

Mapku T15K6 1 aHanornyHble NPUMEHAIOTCA AN ToueHua 6e3 yaapos
NpPU OTCYTCTBMM 3arpA3HEHHOM KOPKK. CKOpoCTb pe3aHuna gocturaet 2700 +
5000 M/MUH ¥ BblAep>KMBatOT TemnepaTypy pesaHua 800 + 900 °C n no3sonseT
obpabaTbiBaTb CTann TBEPAOCTb, KOTOpbIX A0 HRC 67.
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TsepAble cniaBbl ANA OCHALLEHWA METANNIOPEKYLLETO NHCTPYMEHTA
BbIMYCKAOTCA B BUAE NTACTUHOK KPYI/10M, LWECTUTPAHHOM, NATUTPAHHOMN U
TpexrpaHHoM Gpopmbl, a TakKe ceepna oT 0,35 40 6 mm 1 T.4.

[nA N3roToBNeHMA AeprKaBOK, XBOCTOBMKOB, KOPMNYCOB U AeTaNen
Kpen/sieHNA COCTaBHOro 1 cOOpHOro pexyLLero MHCTPYMeHTa, MPUMEHSAIOTCA,
YrNepoamncTble KOHCTPYKLMOHHbIE 0ObIYHbIE CTaNN, TaKMe Kak cT. 40, 45, 50 u
KayecTBeHHble mapkn 40X, 45X, 40XH wu ap.

Tema 2.(4) MuHnepamokepaMiuka W CBEPXTBEPABIE HHCTPYMEHTAJIbHBIE

matepuaisl (1 gac).
Mapku BOK-60, Komnozur 01...10, AC04...60. Xumcocrtas. [IpumeHnenue.

MuHepanokepamuyeckue mamepudssl. OCHOBa — OKMUC/Ibl aIFOMUHUA U APYTUX
anemeHToB. [lpemmyuwectBa: TennoctomKkoctb - 1200°C., TBEpAoCTb W
M3HOCOCTOMKOCTb. HepoctaTkM —  XpPYnKOCTb, MNJOXOM  TEMJIOOTBOA.

MpuMeHeHMe Ha cneumanbHbIX CTaHKax Npu 6esyaapHoi obpaboTKe.

MOAYJIb 2. KunemaTtuka pe3anus (4 gac.).
Paznen 1. /IBuskeHusi Npy MCIOJb30BAHUM MHCTPYMEHTOB (2 4yac.).

Tema 1.(5) J[IBmxkenus QopmMooOpasyronme, YCTaHOBOYHBIE, BPE3aHUS,
JCTUTEbHBIC U BCIIOMOTaTellbHbie. DopMOOOpa3yrome IBIKEHHS MPOCThIC U

cioxuble (1 gac.)

Omnpenenenvss W 0003HAUYEHUs JBWXKCHUHA. PUCYHKHM, WIUTIOCTPUPYIOIINE

MIPUMEPHI IBUKECHUMU.

Tema 2.(6) ['maBHOE ABM)KEHUE pe3aHMsl U ABMIKEHHUE MMOIa4H. Pe3yabTHpyrolee

JIBUXeHHE pe3anus (1 gac).

Onpenenenuss TJIaBHOTO JBWIKEHUS  pE3aHMs, JBWKCHHUS TOJAYd U
pPE3YJbTUPYIOMIETO JBWXKEHUS pe3aHus (dpopmooOpasyromue JIBHXKCHUS).

Cucremsl KOOpAWHAT: CTATHYCCKasd, KHHCMAaTHYCCKass 1 HHCTPYMCHTAJIbHAs.
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Pasznen 2. Yrabl pexyuiei 4acTH HHCTPYMeHTa (2 4ac.)
Tema 1.(7) ITnockoctu npu pezanuw (1 gac).

[Tnockoctu: OCHOBHas1, pcC3aHusdA, TIJIaBHAasA CCKyllass MW BCIIOMOIaTCJIbHAsA

cekyiasi. Pexyiee ne3sue. [J1aBHas ¥ BCIOMOTaTeIbHAS PEXKYITHE KPOMKH.
Tema 2.(8) IToBepxHoctu pexymeii yactu (1 vac).

[ToBEpXHOCTH pEeXyLIECH YACTU: MEPEAHSs, TJIABHAS 3aJHSsA, BCIIOMOTraTelibHas
3a0Hs5.  YTJbl PEXYIIEH YacTH: TJIaBHbIA MEPEIHUN Y, TJIaBHBIA 3aJHUN O,
BCIIOMOTATEIbHBIN NIEPEIHUMN Y1, BCIIOMOTaTEIIbHBIA 3aJHUM 0.1, TJIABHBIMA YTOJI B
IJJAHE (O, BCIIOMOTATENbHBIN YTOJ B INIAHE (01, YTOJI HAKJIIOHA TJIABHOW PEXYILEH
KpPOMKH A. MeTo/bl M3MEHEHHS YIJI0B PEXKYIIeH dacTh. BiusHue M3MEHEHUs

YIJIOB pemymeﬁ 4aCTH Ha IIPpOoUCCC pC3aHUA.

MOAYJIb 3. Pacuer pexxuma pe3anusi (4 gac.).
Paznea 1. IlapameTpsl pexxuma pe3anus (2 yac).
Tema 1.(9) Cxkopoctb pe3anus (1 Jac.)

Ilepuon croiikoctn umHCTpyMeHTa T. Hasznauenme T B 3aBHCMMOCTH OT
TEXHOJIOTHYECKUX TpeOOBaHU MpU 00pabOTKEe MaTepuanioB pa3HOM TBEPAOCTH.
Ha3nauenue ckopoctu peszanusi V B 3aBUCHUMOCTH OT HazHayeHHOTo T.
Hampasnenue BekTopa ckopoctu pe3anus V. CKopocT pe3anust npu oopadboTke

MaTepuanoB (IPUMEPHI).
Tema 2.(10) ITogaua u rmyouna pe3anus (1 Jac.)

[Tomaua S mpomosnbHAst U TonepeydHas. PasmepHOCTh momaun: MM/MHH, MM/00,
MM/3y0. BiMsHHME BENMYMHBI TIOJAaYd HaA IIEPOXOBATOCTh ITOBEPXHOCTH H
MIPOU3BOJIUTEIIBHOCTh 00padoTku. I'mybuna pesanus t. O6paboTka M mojaaya:
YepHOBas, TIOJYYHCTOBAasi W 4YWCTOBas. HapammBaHue TOYHOCTH TIpH

MHOTOKPaTHOM 00paboTKe ¢ pa3HOii Mmojaueit U rITyOMHON pe3aHHsl.
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Pasznen 2. Cuiibl 1 MOIITHOCTH NIPH pPe3aHuu (2 4ac).
Tema 1.(11) Cwuel pu pezanuu (1 gac.)

CocraBisioniye CWIbl pe3aHusi: TaHTeHIMaIbHas (KacaTelibHas1), paJiualibHasi 1
oceBasi. MX cOOTHOIIEHHUS. 3MeHeHue COOTHONICHHS TpU HM3HOCE

UHCTpYMEHTA. PacdeT COCTaBIIAIONIMX CHIIBI PE3aHHS.
Tema 2.(12) MomHocTs nipu pe3anuu (1 Jac.)

@®opMyIibl MOUTHOCTH TP pe3aHuU. MOITHOCTh TJIABHOTO JABUKCHUS PE3aHMUS.
MomHocTs aBwKeHus mnomaun. CrpyxkkooOpazoBanue. Buabsl cTpyXKu.
TemnnoBbie mporiecchl npu pe3anuu. HapocroodpazoBanue. MI3HOC HHCTpYMEHTA.

OxJtaxieHue ¥ cMa3Ka Ipy Pe3aHuu.

MOAYJIb 4. UucTpyMeHTsl (6 yac.).

Paznen 1. UHCTPYyMeHTHI Jie3BHHHOM 00padoTku (4 yac).
Tema 1.(13) Pesugsl (1 gac.)

Pe3mpl  TokapHbie, cTporaibHbie U gosioexkHble. Hasnauenume.  ToxapHble:
IPOXOJHBIE NPSIMBIE W OTOTHYTHIEC IPABBIE U JIEBBIC; MOAPE3HBIC; OTPE3HBIC;
KaHAaBOYHBIC; PACTOYHBIC JJIi CKBO3HBIX W TIYXUX OTBEPCTUM; (PacOHHBIE.

KoHcTpyKkiuu, cxemsl pe3aHus, MApKUPOBKA.

1. ToKapHble pe3ubl NCNOb3YIOTCA Ha CTaHKaX TOKAapPHOM rpynnbl ANs
No/ly4eHMA U3 3aroTOBOK AeTasien C UMANHAPUYECKON, KOHMYECKoM, pacoHHOM

M TOPLOBOW MOBEPXHOCTbIO (BpallleHMe 3aroTOBKM + NepemMelleHune pesua).
Pesel, cOCTOUT U3 rONOBKMU, T.e. paboyelt 4YacTu, 1 TeNa UK CTEPIKHS,
CNyXalllero Ana 3akpenneHus pesua B pesuegepxarene (puc. 1).

[onoskKa pe3ua 3aTa4nBaeTCA Ha 3aTOYHbIX CTaHKaxX N UMEET caeaytrouimne
9/1€MEHTbI:

nepeaHoo NOBEPXHOCTb, MOBEPXHOCTb NO KOTOpOVI CXO4OUT CTPY*KKa,

33HI0K0 NOBEPXHOCTb (rNaBHas U BCMomoraTeibHas), MOBEPXHOCTb
pe3ua, obpalleHHas K obpabaTbiBaeMon 3aroToBKe;
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peXyLme KPOMKM, KOTopble 06pa3ytoTcs NnepecevyeHMem nepeaHen u

3a/lHeN NOBEPXHOCTEN, UX ABe, FNaBHAA U BCnoMoraTesibHasA. [naBHan
perKyLLaa KpOMKa (nessme) BbINONHAET OCHOBHYO paboTy pe3aHua u
obpasyeTcs oT nepecevyeHma nepesHel NOBEPXHOCTU U rNaBHOW 3a4Hel
MOBEPXHOCTbIO, @ BCMOMOraTe/IbHan peXyLan KpomKa (ne3sue) obpasyercs ot
nepeceyeHuns nepesHei NOBEPXHOCTU M BCMIOMOraTe/IbHOW 3a4HeN
MOBEPXHOCTbIO Y (OTpe3Horo pesua

nux ase);

BEPLLUMNHY pe3ua, 3TO MeCTO conpAxeHuA BCMNOMOraTe/IbHOM 1 FNaBHOMN

PEXKYLMX KPOMOK (MOMKET B6bITb OCTPOM AN CKPYTNEHHOM B 3aBUCMMOCTH OT
3aTOYKM).

llnacmuHra
flepedHan
npJegXHOCTIb
Bepuwuna
pesyu
o 7
/ ¢ eno pe3ya
-
)z —lonolxa pesud
) R FnaBuas pexywns KpoMka

| Frabran 3adx88 nobepxnoctis
/  BonompeamensHua peMyuius kpomad
Benomoeamensras 300588 nobepxrocimib

Puc. 1. DnemeHTbl pesua

Mo HanpaBAeHWUIo NoAaYn pesupbl bbiBatloT Npasbie 1 feBble. [paBuno
NpaBoi M NeBOM PYKM (NasibLbl HaNpPaB/EHbl MO HaNpPaB/IEHMIO K BEPLUNHE
pesua).

Mo cbopN\e M PacCrnosioKeHNO ro10BKN OTHOCUTENIbHO CTEPHKHA pe3Lbl

AENATCA Ha NPAMble, OTOIHYTble, U30rHYTbIE U C OTTAHYTOM roN0BKOM (puc. 2).
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Puc. 2. Pe3upl ¢ pa3nnyHorm Gopmon 1 pacrnosioKeHNem rosioBKm

a — npAmMble; 6 — OTOTHYTbIE; B — U30THYTbIE; I — C OTTAHYTOM FOJI0OBKOM

YRnpambIx pe3LoB oCb NpAMasn. Y OTOrHyTbiX pe3L0B ro/IoBKa pesua B
NnAaHe OTOrHyTa B CTOPOHY. Y M30rHYTbIX Pe3L,0B OCb pe3L,a U30rHyTa B 6okosom
NPoeKLMn. Y pe3LoB C OTTAHYTOM FOJIOBKOM roN10BKa YyKe Tena pe3ua. OHa
MOXKET b6bITb Pacno/ioXKeHa Kak CUMMETPUYHO OTHOCUTE/IbHO OCK Tena pe3La,
TaK M CMeLLLEHA NO OTHOLLUEHWIO K HEM; TOI0BKA MOXKET ObITb MPAMOIA,
OTOFHYTOWM U U30THYTOM.

BbicoToM rosioBKM h HasbiBaeTcsA pacCcTosHME BEPLUMHbI Yraa OT onop
HOM NOBEPXHOCTU, U3MEPEHHOE NEPNEHANKYIAPHO K Hel (puc. 3).

[OnnHol ronoBkn L HasbiBaeTcA Hanbonbluee pacCToAHME OT BEPLLMHbI
pesua A0 IMHUK BbIX0Aa NOBEPXHOCTM 3aTOUYKU, U3MEPEHHOE NapannesibHO
6OKOBOI CTOpPOHE TeNa pesua.
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Onopron noBepxrocme

N\

Onopuas roBepenscems

/ f
Vzzzzzz: =y
) §)

e

Puc. 3 BbicoTa ronoBku pesua

a — NONI0KUTENIbHAA, 6— oTpuuaTesibHaA

Ha obpabaTbiBaemoit 3aroTOBKe pPas/vyatoT cnepylowme noBepxHOCTU:
obpabaTtbiBaemyto, 06paboTaHHYIO NOBEPXHOCTb M MOBEPXHOCTb PE3aHUA.

O6pabaTbiBaeMoO NOBEPXHOCTbIO Ha3blBAaETCA MOBEPXHOCTb 3arOTOBKMY,
KoTopas byaeTt yaaneHa B pe3ynbtate 06paboTkn. ObpaboTaHHOM
NOBEPXHOCTbIO HA3bIBAETCA NOBEPXHOCTb, MOJYyYEHHAA NOCAE CHATUA CTPYMKKM
(puc. 4).

MoBEPXHOCTbIO pe3aHMA Ha3blBAeTCA NOBEPXHOCTb, 06pa3yemasn Ha
obpabaTbiBaeMOI 3aroTOBKE HENOCPEACTBEHHO FMaBHOM peXyLLLEN KPOMKOMN,
OHa ABNSETCA NepexoAHon mexay obpabaTbiBaemoi n o6paboTaHHOM
NOBEPXHOCTAMM.

Obpalameiboemas fAobeprmwolms
nobeprrICmey pesauun

ddpaliomannar
nadepanacms

flageracms Fesarun
Denabranr nAaCKecms

Puc. 4. [lnockocTu pe3aHunA, OCHOBHAsA NIOCKOCTb M MOBEPXHOCTU MPU TOYEHUMN

Yrnbl pe3ua
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PexyLian yacTb pe3ua nmeet Gopy KAMHA, 3aTOYEHHOTO C
onpeaeneHHbIMK yrnamu. Ina onpegeneHusa yrnos pesua ycTaHaBaMBakoTCA
cnefyroLlme NCXoaHble NAOCKOCTM: NNOCKOCTb Pe3aHUA U OCHOBHAA NIOCKOCTb.

MA0CKOCTb pe3aHuMA Ha3bIBAETCA MNIOCKOCTb, KacaTesibHas K MOBEPXHOCTH
PEe3aHUA U NPOXOAALLASA YePe3 IMAaBHYIO PEXKYLLYHO KPOMKY.

OCHOBHOW NJIOCKOCTbIO Ha3bIBAETCA NJIOCKOCTb, NapaienbHan
NpoaonbHOMY (MapannenbHO OCU 3aroTOBKM) U NonepevyHomy
(nepneHAMKYNAPHO OCK 3aroTOBKM) NnepemelleHMAM pesua. [naBHble yray
pe3La U3MepSAIOTCA B TNaBHOM CEKYLLLEN NNOCKOCTH, T.€. B NJOCKOCTH,
nepneHANKYNAPHON K MPOEKLUUU TaBHOMN PeXKyLLein KPOMKM Ha OCHOBHYHO
NJIOCKOCTb.

K rnaBHbIm yrnam pesua OTHOCATCA 3a4HWUM Yro, Yyron 3a0CTPEHMS,
nepeaHn yron v yron pesaHus.

[naBHbIM 3a4HMUM YI/IOM Ol HA3bIBAETCA YroN mexXxay KacaTe/IbHOM K rnas-

HOW 3a4Hel NOBEPXHOCTU pe3La B pacCCMaTPMBAEMOM TOUKE PeXYLLEN KPOMKM
7

NAOCKOCTbIO pe3aHnA.

Levenue . 0
ng enabuot pexyuLed
RATCR TG

Ceverue
ng Bcromozamessrod
ey ed napcrocmy )
DBpadpmanugR NOSEANHOLMD
Rabepxugems
j peIaniuR

{ipasamidreman
NQBEDEA RO
Bud A

Puc. 5. TNoBepxHOCTM 3aroTOBKM U Yr/ibl pe3ua
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Puc. 6. Yrnol HaKNOHa rNaBHOM peXyLLE KPOMKN pesua

Yrnom 3aoctpeHuss B Ha3blBaeTCA yron Mexay nepegHen u rnaBHom
3a/lHEN NOBEPXHOCTbIO pesua.

FNaBHbIM NEpPeaHNM YIIOM Y Ha3bIBAETCA YrON MEXAY nepeaHen
NMOBEPXHOCTbIO pe3La U NNOCKOCTbIO, NePneHANKYIAPHOM K NIOCKOCTU pe3aHus
N NPOXOAALLEN Yepes ITaBHYH PEXKYLLYIO KPOMKY. OH MOKET BbITb
NOJIOKUTENIbHbIM, PABHbIM HYJIIO MU OTPULATENBbHBIM. YrnoM pe3aHus &
Ha3blBaeTCA Yron

MeXay nepesHen NOBEPXHOCTbIO pe3Lia U NI0CKOCTbIO pe3aHus.

Kpome paccMoOTpeHHbIX F/1aBHbIX Yr/10B, Pe3€eL, XapaKTepmnsyeTca BCNOMO-
raTe/IbHbIMM 3a4HUM U NepeaHUM Yr1aMu, Yraamn B NAaHE U YI/IOM HaKN0Ha
FMAaBHOW PeXyLLLEN KPOMKMU.

BcnomoratenbHbIM 3a4HMM YIZIOM  Ol1  HA3bIBAETCA Yroa MeXKA4y BCNo
MOraTeNbHOM 3aa4Hen NOBEPXHOCTbIO U NIOCKOCTbIO, MPOXOAALLEN Yepes BCMNO

MOTaTe/IbHYHO PENKYLLYIO KPOMKY NepneHAnKYNAPHO OCHOBHOM NAOCKOCTU, B

TOW e NN0CKOCTU paccCMaTpMBAETCA M BCNOMOraTe/IbHbI NepeaHuii yron yi

BcnomoraTesibHbIM Yrn1om B N1aHe (p1 Ha3blBa€TCA yron mexay
I'IpOEKLI,VIeﬁ BCMOMOraTe/ibHOM pemyu.l,eﬁ KPOMKWM Ha OCHOBHYHIO NJ1IOCKOCTb U
HanpasaeHnem noaavu.

YromM npu BepPLUMHE B N/1aHE € Ha3bIBAETCA Yroa MeXay NpoeKumMamm

peXyLmMX KDOMOK Ha OCHOBHYIO NIOCKOCTb. B cymme ¢ + € + @1 =1809.

YrIOM HaK/IOHa rNaBHOW PeXKyLLEN KPOMKM U A Ha3bIBAETCA Yron,
3aK/IIOYEHHDbIN MEXKAY PeXYLLEN KPOMKOW U NMHEN, NPOBEeAEHHOM Yyepes
BEPLUMHY pe3ua napaanenbHO OCHOBHOM NIOCKOCTU, MPOXOAALLEN Yepes
FNIaBHYIO PEXKYLLYIO KPOMKY NepneHaMKYNAPHO OCHOBHOM NIOCKOCTM.
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TMﬂbITOKaprD(pe3uOB

Mo Bnay o6paboTKM TOKapHble pesLbl AeNnATcA Ha NpoxoaHble (puc. 7),

T fema nanag
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Puc. 7. TokapHble NpoxoAHble pe3Lbl, OCHaLWEeHHble NNaCTUHKaMM TBepAoro
cnnasa

a - NpAMOoW; 6 — OTOrHYTbIN

nogpesHble, PaCTOYHbIE, OTPE3HbIE, NPOPE3HbIe, ranTenbHble, pe3bboBbie 1 da-

COHHbIE.

Ha puc. 7, a noKa3aH npaBblii TOKAPHbIN NPOXOAHOM NPAMOWM, a Ha puUC.
11, 6 — npaBbi TOKaPHbIA NPOXOAHOM OTOTHYTbIN pe3eL, C F1aBHbIM YI/IOM B

nnaHe ¢ = 459,

[TpoxodHeble pe3ybl NPUMEHAIOTCA Kak anA 06paboTKu BAONb OCH
3aroToBKM (puc. 7, a, 6, no3. 1), Tak 1 Ana nogpeskun Topua (puc. 7, a, 6, nos. 2),.
K npoxoaHbIM pe3uam OTHOCUTCA U MPOXOAHOM ynopHbIn (puc. 8, a), oH
NPUMEHSAETCA NP NPoA0/IbHOM 06TaunBaHUM C OAHOBPEMEHHOM 06paboTKoM

TOPL,OBOV NOBEPXHOCTH.

[Modpe3Hsbie pe3ybl (puc. 8,6) npumeHarTca ana 0b6paboTKm
NOBEPXHOCTEM 3aroTOBKM B HanpaBAeHUU, NepneHANKYASPHOM UK
HaK/JIOHHOM K OCU BpalleHua. [ins nogpesaHma Topua (c nonepeyHon nogayden)
MOXeT 6bITb UCMONb30BaH M NPOXOAHOM YNOpPHbIN pesel, (puc. 8, a), Ans yero
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ero HeobxoANMMO pPa3BepPHYTb Ha HEKOTOPLIM Yron € Lesibio 06pa3oBaHms
BCMOMOraTe/IbHOro yrsa B niaHe .
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Puc. 8. TOKaprIe pe3ubl, OCHaweHHbIE NNACTUHKAMKN TBEPLAOTO ClJlaBa
a - NPOX0OAHOM YMOpPHbIN; 6 — NogpesHol (TopLOBbI)
TOKaprle pacmoYyHslie pe3uybl, B 3aBUCUMOCTU OT KOHCTPYKLUKUU, Npume

HAOTCA AN PACTOYKM CKBO3HbIX OTBEPCTUM (pUC. 9, a) 1 ANna 06paboTKM rnyxmx
oTBepcTMin B ynop (puc. 9, 6).
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Puc. 9. TOKaprIe PaCTO4HbIE pe3Lbl, OCHaWEeHHbIE NMNNACTUHKaMN

TBEPAOOro CrniaBa

a — ans 06paboTKM CKBO3HbIX OTBEPCTUI; 6 — ana 06paboTKm B ynop

ToKapHsbili ompe3Hol pe3ey, NPUMEHAETCS ANA OTPe3KM (paspesku)
3arotoBku (puc. 10).

[Mpope3Hbie pe3ybl aHANOTMYHbI OTPE3HbIM pe3Lam, HO UMEIOT AANHY
pexXyL,en KPOMKM, COOTBETCTBYIOLLLYIO LUMPUHE NPOope3aemMoro nasa (KaHaBKM).

[anmernbHble NPUMEHAIOTCA AN1A NPOTAa4YMBaAHUA 3aKPYrn1eHHbIX KaHAaBOK U

nepexonos (puc. 11, 2).
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4 ocmansnoe

Puc. 10. TokapHbIN OTPE3HOM pe3eLl, OCHALLEHHbIN NIACTUHKOM

TBEPAOro CnJjiaBa

Pe3bb08bie pe3usl (puc. 11, 2) npumeHATCA ANA Hape3aHUA HapyKHOM
N BHYTPEHHEN pe3bbbl.

®acoHHsblIe pe3ybl (puc.11,3) npumeHaroTca ana 06paboTkn GacoHHbIX
NOBEPXHOCTEN

Puc. 11. TokapHble pe3ubl:

1 —ranTenbHblit; 2- pe3bboBoit; 3 - GacoHHbIN

CTpOI'aI'IbeIe 7 ,EI,OI'I6€)+(HbIe pe3ubl.
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Mpoueccbl cTporaHuAa W aonbneHus, npumeHsemble ana 06paboTKu
NJIOCKOCTEN U (HACOHHbIX MOBEPXHOCTEMN, OCYLLECTBAAETCA Ha CTPOrafibHbIX U
[ON6EMKHbIX CTAHKAX C MPAMOJIMHENHBIM FNaBHbIM ABUXKEHNEM pe3aHuA.

B KayecTBe peXywWwero WHCTPYMEHTa npW CTPOraHUM MNPUMEHSIoT
CTporanbHble pesupl, a NPU A0N6NEeHUM — A0NOEKHbIE.

FeomeTpua pexyLmnx YacTel (roIOBKM) y CTPOranbHbIX U A0NOEXKHbIX
pe3uoB, (NPOXOAHbIX, MOAPE3HbIX U MPOPE3HbIX) TaKas e, KaK U Y TOKAPHbIX,
HO B CBA3M C Tem, 4TO pe3eL, BcTynaeT B paboTy Kaxabli pas Cc yaapom,
nepeaHuit y yron genaetca Ha 5 —10 ° meHblUe NO CPaBHEHUIO C TOKAPHbIMU
pe3uamu.

MmeeTca oTnmvune u B GOpme CTEepPXKHS, KOTOPbIA AN YMEHbLUeHUS
3aK/IMHUBAHMA NPU CTPOraHUM PEKOMEHAYIOT AeNaTb U30THYTbIM, B OTINYME OT
AonbexHbix pesyos (puc. 12).

o7 - =y

& A
L
////////,. S

a)

Puc. 12. ®dopma cTepKHen CTporasibHbIX Pe30B:

a—npamas; 6 - u3orHyta

OnAa oKoHyaTenbHOM (4nmctoBOM) 06PABOTKM NPUMEHAIT YUCTOBbIE
pe3upbl, (puc. 13) umetowme 6onblION paguyc 3aKpyrneHns unm bonbluyto

ANVHY
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Puc. 13. YucroBowm cTporasbHbin pesel

(o 40 mm un bonee) pexywen Kpomkn ¢ yrnom ¢ = 0 (Tak Ha3biBaemble
LWUIMPOKNE YUCTOBbIE WM fonaTtodHble pe3upbl). [lepegHAaa w  3agHAA
NOBEPXHOCTM pe3ua TWATe/bHO JAOBefeHbl, peXywaa KPOMKa OCTpad W
NPAMONMHENHAA, @ 415 NOCTENEHHOrO BXO4a W BbIXOAa pe3ua No BCEN LWMPUHE
Cpe3a M YMEHbLIeHUA yAe/bHOM Harpysku, pesel, MMeeT Yron HaKAoHa
pexyliem Kpomkm A =+ 159,

Tema 2.(14) WHcTpyMeHTHI OCeBbIe [ist 00paboTKH oTBepcTHi (1 wac)

Caepina, 3eHKephl U pa3BepTku. HazHauenne. CTpyxeuHble kKaHaBkH. ['eomerpus
peXyler 4acTu. 3aroyka M MoAToYKa cBeps. KOHCTpyKUMM WHCTPYMEHTOB,

CXEMBI PE3aHUsl, MAPKUPOBKA.

CBep/ia — 0CeBOM MHCTPYMEHT C rNaBHbIM BpaLLLaTe/IbHbIM ABUXKEHME U
NPAMOJIMHENHBIM ABUXEHMEM NOAAYN, NPeAHA3HAYEHbI AN CBEP/IEHNA U
pPaccBEPIMBAHUA TNTYXUX U CKBO3HbIX OTBEPCTUM Pa3/IMYHOM A/INHbI C
NPUMEHEHMEM CAaMOTro pa3HO0bpa3HOro obopyaoBaHUA.

YacTtu, 3N1emMeHTbl U reoMeTpUs CBepn

Ceepsia 6bIBalOT CNUpaNbHble, NepoBble, ANA rNy6OKOro ceepsieHumn
(LuHeKoBbIE, KOMbLEBbLIE, PY*KEWHbIE, NYLIEYHbIE), LEHTPOBOYHbIE U
KOMOUHMPOBaHHble (cneuunanbHble).
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CnupansHoe ceepso (puc. 17, a) nmeeT pabouyto 4acTb XBOCTOBUK 7.
XBOCTOBMK CYKUT AN1A 3aKpenaeHnsa ceepnia B pabouem npmucnocobreHmm
CTaHKa W BbINOJIHAETCA UMAMHLPUYECKUM UM KOHUYECKMM. KOHNYecKni
XBOCTOBMK CHab»KeH nankown 6, npefoxpaHAoLWwen ero npu BbiIbMBaHUM 13
WNMHAEenA cTaHka. Paboyas yacTb cBepaa BbINONHAETCA U3 UHCTPYMEHTA/IbHOM
CTaNn UM HAaNAMHbIMKW NAACTUHKaMM TBepAOro cniasa. OHa ocywecTBnsaeT
npouecc pesaHua, GopmmpyeT NOBEPXHOCTb 0bpabaTbiBaemMoro oTeepcTus,
OTBOAMUT CTPYHKKY M3 30HbI Pe3aHunA 1 HanpaBAaAeT ceepao npu obpaboTke.
Pabouas yactb 9 cocTonT M3 HanpasAaAowen 8 n pexkyuwen 10 yacten.
HanpasnatowayacTb MMeeT ABe BUHTOBbIE KaHaBKKU 5, Heobxoagmmble ans
OTBOAA CTPYXKKM U3 30HbI pe3aHUA, U ABe NIEHTOUYKM 4, Heobxoanmble ana
HanpaBaeHUA cBepna. PexyLan 4acTb MMeeT ABe r1aBHble PeXXyLLMe KPOMKM
11, o6pasoBaHHble NnepegHMMN 1 M TNaBHbIMM 3a4HUMN 3 NOBEPXHOCTAMM.
[NaBHble pexXyLme KPOMKM COeaMHAOTCA Nog yrnom 2¢ nonepeyHon KpOMKOM
2. OT 3HayeHus yrna 2¢ 3aBUCAT TONILLMHA U LUMPUHA CPE3AEMOTO C10A,
COOTHOLLEHUE MEXKAY PaanaNbHOMN N OCEBOM COCTABAAIOLWMMMN CUNbl PE3AHUA U
TemnepaTtypa B 30He pe3aHua. C ysenmyeHmem yrna 2¢ Bo3pactaer oceBasn Px u
YMeHbLUAeTcA pagmanbHan Pz coctaBnstowme cunbl pesanma. LnpuHa
CpPe3aeMoro cnoA Npu 3TOM YMEHbLUAETCA, YTO NOBbILWAET TEMNEPATYpPy B 30He
pe3aHua. C nsmeHeHnem yrna 2¢ M3MeHAKTCA 3HAYEeHMA YraoB o 1My dopma
FNaBHbIX PEXKYLUMX KPOMOK.

[MepedHuli y2on y n3MepsatoT B INaBHOM CEKyLEN NOCKOCTH,
npoxoAALLen nepneHAUKYASPHO FaBHOM peXyLLLeN KpomKe. 3a0HUl y201 o
N3MEpPALOT B NJ10-CKOCTU, MPOXOAALLEN Yepes TOYKY rMaBHOM PEXKYLLEN KPOMKM
napannenbHo ocu cBepsia. 3HauyeHMe Yr10B U3MEHAIOTCA OT LeHTpa cBep/a K
ero nepudepumn: ot nepudepmmn ceepna K LLEHTPY Yros Y YMEHbLUAETCA, 3 Yron a
yBenunumnsaetca. MepeaHuin yron nonepeyHom KPOMKM OTpULLATENIEH U PaBEH
npumepHo - 602, cnepoBaTeNbHO, NOoNepeYyHasas KPOMKA CMUHAET U CKOBAUT
o6pabaTbiBaeMblit MaTepmnan, YTO PE3KO NOBbLILIAET CUNY pe3aHus, NO3TOMY
AN YMEHbLUEHMA BAMAHMA NONepeYyHON KPOMKN Ha NPOLLeCC pe3aHus
06paboTKy 0TBEPCTUI BONBLLWIOrO AMaMeTPa PaLMOHaNbHO NPOBOAMUTL B ABa
3Tana: CBepaeHne OTBEPCTUA CBEP/IOM MEHbLUETO AMaMeTpa U
paccBepMBaHME OTBEPCTUA CBEPIOM HYXKHOMO AnameTpa.

JleHTO4YKa cBepna CAyKUT ANA LEHTPUPOBaAHMA cBepia No obpaboTaHHOM
NOBEPXHOCTM M 0becneynBaeT BOSMOXKHOCTb €F0 MHOTOKPATHOM NepeTouKM.
LLnpnHa neHToYeK npombiwneHHbix ceepn 0,2...3 mm. 1o neHTO4YKe cBepno
nmeeT obpaTHyto KoHycHocTb 0.03...0,12 mm Ha 100 Mm ANUHBL.
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[Meposvbie ceepna (puc. 17, 6) 3HaUMTENbHO NPOLLE U AELUeBNE B
M3roTOBAEHUN, YEM CNUPAJIbHBIE, YKECTKOCTb X HECKO/IbKO Bblwwe. OHU
npegHasHayeHbl A 06paboTKM CpaBHUTENBHO KOPOTKMX OTBEPCTUI. Pabouas
YacCTb CBEpP/1A BbINONAHAETCA B BUAE TOHKOW NAACTUHbI C ABYMA PEKYLLMMMU
KPOMKaMM, Pacrnono- XKeHHbIMU OTHOCUTENBHO APYT ApYyra NoA yriom 2¢,
KOTOpbIN paBeH 116...1182. MNepegHnin yron y y NepoBbiX CBEPA OTPULATENbHbLIN
N C YBE/IMYEHNEM TOJILLMHBI NEPA YBENNYMBAETCA. 3a4HMIN Yyron noay4vatot
OAHON/IOCKOCTHOM NOATOYKOM 3aaHen noBepxHOCTU. OBbIYHO yron o paBeH
10...152. lWnpwnHa neHTouku f npuHmmaetca pasHom 0,1d npu d <1 mm; f =
(0,03...0,1)d npu 66bLINX AMameTpax, d — AMameTp CBep/ia. LUe/bHble Neposble
cBep/ia n3 bbiCTpopeXKyLLEN CTanu NPUMEHAIOTCA B NpubopocTpoeHun, ans
06paboTKM OTBEPCTUI ANAMeTPOM A0 14 MM B AeTansx U3 naTyHun, 6poH3bl
nnactmacc. CoopHble

nepoBble CBEP/A, OCHALLEHHbIE NNACTUHAMKW TBEPAOTO CM/aaBa, MPUMEHSATCA
ana obpaboTtku otBepctun gnametpom 20...130 mm B aeTansax ms
KOHCTPYKLUMOHHbIX CTa/IEM U YYTYHOB HA CBEP/IN/bHBIX, Ppe3epHbIX U
PACTOYHbIX CTAHKaX C YUC/IOBbIM NPOrPaMMHbIM ynpasaeHmnem (YMY
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Puc. 17. Ceepna
a — CMnpanbHoOE, 1- nepegHAA NOBEPXHOCTb; 2- nonepevyHaa KPOMKa, 3 - rnaBHas 3a4HAA

NOBEPXHOCTb; 4 — IEHTOYKA; 5 — BUHTOBAA KaHaBKa; 6 — nanka; 7 — XBOCTOBUK; 8 — HanpasAAoLWLas
yacTb; 9 - pabouyan yacTb; 10 — pexxyluas 4acTb; 11 — rnaBHas peXkyLLas KPOMKa;

6 - nepesoeg; B — WHEKOBOE, I — KO/1bLEBOE, A — ULEHTPOBOYHOE; € — NyLle4vyHOoeE,

X — py)KelHoe; 3 — axKeKkTopHoe; d- gnameTp ceepna; f — neHTouKa; a, v, ¢ — yrabl pesaHua

LlIHekosbie ceepna (puc. 17,8) BbINOAHAIOTCA C 60/bLUMM YIIOM HaK/IOHA
BMHTOBbIX KaHaBOK (4,0 602), 4TO NO3BONAET CBEPAUTL OTBEPCTUA C
OTHOLWEHNEM AUHbI K guameTpy Ao 30 3a oguH npoxog 6e3 nepnoanyeckoro
BbIBOAA CBEPNA U3 OTBEPCTUA ANA YAANEHUA CTPYKKN. [TpomblNeHHble cBepAna
nmetoT guameTp 5...14 mm. ITK cBep/ia BbIMONAHAKOTCA C NIOCKON 3aTOYKOM
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nepeaHux 1 3agHuUX nosepxHocTen. Jna 06paboTKu yyryHa um
KOHCTPYKLUMOHHbIX CTaNe PpeKOMeHAYTCA 3HaveHnAa 2¢ = 1189; a = 129,y =
159,

[na skoHOMMM paboTbl, 3aTpauMBaeMoi Ha cBepaeHne Npu HonbLKnxX
ANAMeTPax CBEPJIEHMA U NPU CBEPAEHUM TYOOKNX OTBEPCTUIA, MPUMEHAIOTCA
Konbyessle ceepaa (puc. 17, 1), npy paboTe c KOTOPbIMU B CTPYIKKY
npeBpaLLaeTca NMWb KONbLeBasa BbIOOPKA, a cepaueBmHa MeTanna OCTaeTcs
HETPOHYTOWN.

LlenmposouHsble ceepna (pwnc.17,4) no3BONAOT OAHOBPEMEHHO
o0bpabatbiBaTb LUAMHAPUYECKYIO N KOHWUYECKYIO YacTU LEHTPOBOYHbIX
OTBEPCTMIN. NPOMbILINEHHOCTbIO BbINMYCKAOTCA CBEpPA € yriom 6a30BOro
KOHYyca LeHTpoBoro oteepctna 60 n 752, c ABoMHbIM 6a30BbiM KOHYcom 60 1
1209, c pagmycHoi 6a30Bo NOBEPXHOCTbIO. PerKylaa YacTb cBepn ob6pa3oBaHa
ABYMA NPAMbIMUW, HAKNOHHBIMW UM BUHTOBbIMW KaHAaBKaMU M COCTOUT U3
LUMIMHAPUYECKOTO U KOHMYECKOTo y4acTKOB. LluAnHAPUYECKM y4acToK nmeeT
Te XK€ YacTu, YTO U cnNnpasbHoe cBepso (CM. puc. 17, a): ABe pexyLme KPOMKY,
pacnonoreHHble nog yrnom 2¢ =1182, u nonepeyHyro KPOMKY. 3agHue
NOBEPXHOCTU LIUANHAPUYECKOMN N KOHUYECKOM YAaCTEN MMEIOT YIbl
cooTBeTCcTBEHHO 11 1 62. Ha UMAMHAPMYECKON YaCTN OTCYTCTBYHOT IEHTOUKMN.

MyweyHsble ceepna (puc. 17, e) npeaHasHavyeHbl A5 cBepaAeHUs rnyboKmx
OTBEPCTUM C OTHOLIEHMEM AJIMHbI K AnameTpy Ao 50. OHM npeacTaBastoT
cob0it ANMHHBIN CTepKeHb, CPe3aHHbIN Ha KOHLEe No anameTpy. NonoBmHa
LUMAWHAPUYECKOro TeNa cBep/a ABAAeTCA Hanpasastowen, obecneymatoLle
NPAMOZIMHEMHOCTb OcM 06pabaTbiBaeMoro oTBepcTmns. Yacto Ha NOBEPXHOCTH
cBepna CTaBAT NPoAo/ibHble Ay60Bble BPYCKM AN1A YMEHbLUEHUSA TPEHUS.

PyxceliHole ceepna (puc. 17, ) NCNONb3YHOT ANs CBEPNEHUA TNyBOoKMX
OTBEPCTUIM NPU BbICOKUX TPeBOBAHMAX K TOUHOCTHBIM XapPaKTEPUCTUKAM
obpaboTaHHOM noBepxHOCTU. OHM NpeacTaBAAOT cOboM
yCOBEPLUEHCTBOBAHHOE NyLleYyHoe CBEP/O. M3 Kpyranoro Tena Bblpe3atoT CEKTOP
(He bonee % no gnnHe paboyeit YacTn), KOHeL, CBepaa orpaHMyeH. BepxyLKa
CBep/1a pacno/siaraeTcs aKCUEHTpUYHoO. Mpn Hape3aHuM noaydaeTcs
OOMONHUTENbHbIN HanpaBAasowmii KoHyc OAB BHYTpM Tena 3arotoBKku. MNpu
60NbLIMX ANAMETPAX CBEP/IEHUS HA /Ie3BUM BbIMOJHAIOT
CTPY*KKOpPa3AenTeIbHYI0 KaHaBKy. 1A yMmeHbLIEeHUA YyBOAA CBEP/a pe3aHue
OCYLLECTBNAETCA NPU BpaLLeHMM 3aroToBKK. CBEPNO TOYHO HAMPaABAAT NO
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TBEPAOCNNAaBHON KOHAYKTOPHOM BTY/IKE, MUHMMa/IbHO YAaAeHHOM OT TopLa
obpabaTbiBaemon geTtanu.

IncekmopHole csepna (puc. 17, 3) npegHa3HayveHbl ANA
BbICOKOCKOPOCTHOIO cBep/ieHnA oTBepcTMit. OHM COCTOAT U3
HenepeTauynMBaeMom KOPOHKM C HaNaAHHbIMW TBEPAOCN/1IaBHbIMU N1IAaCTUHAMM
ABYX TpybokK. Nogasaemas nog gasnenmem (o,5...1,5 MMNa, nogaya 50...500
N/MUH) B 30HY pe3aHunsa mexay cteHkamm Tpybok COTC oxnaxaaeT pexyume
KPOMKM U cO34aeT pa3pAaXKeHue, 3a CHET KOTOPOro YAaNAeTca CTPYKKa.

3eHKepbl 1 pa3BePTKU

[ns nonyyeHua b6onee TOUYHbIX OTBEPCTUM 3 —4 Knacca TOYHOCTU U C
60s1ee YMCTON NOBEPXHOCTbIO A0 6-r0 KNacca YMCTOTbl MPUMEHAITCA
3eHKepoBaHMe. [pouecc 3eHKePOoBaHMUSA OCYLLLECTBAAETCA NPU NOMOLLU
MHCTPYMEHTA Ha3blBaeMOro 3eHKkepom (puc. 18) KOTopbI CNYKUT ANA
AanbHenwen o6paboTKM OTBEPCTMI, MONYYEHHbIX NOCAE OT/INBKU, LUTAMMNOBKMN
AW CBEPNIEHUA.

Mo xapaKTepy paboTbl 3eHKep NoA0HEH CBEPAY NPU paccBepNBaHUU
OTBEPCTUS.

MO KOHCTPYKUUU 1 0POPMIEHUIO PEXKYLLNX KPOMOK, 3€HKeEp,
npeAHa3Ha- YeHHbIN oS yBEIMYEHUS AMaMeTpa OTBEPCTUIM, HECKO/IbKO
OT/InYaeTcA OT cBepa.

[na npeaBapuTeNibHOM M OKOHYaTeNIbHOM 06paboTKKn oTBEPCTMA C
nonAMM gonycka 6 - 11-ro KsaauTteTta n ¢ NnapameTpamu wepoxosatoctn Ra 2,5
+ 0,32 MKM, NpyMmeHAeTCcA NPoLecc pa3BepTbiBaHMA NPU NOMOLLM MHCTPYMEHTA
Ha3blBaemoro passepmkoli (puc. 19)

Pa3ssepTKa BO MHOrOM HanomuHaeT 3eHKep. OCHOBHOE OT/IMYME B TOM,
YTO OHA CHUMAET 3HAYNTE/IbHO MEHbLUMM NPUNYCK U UMeeT bonbluee Yncno
3ybbeB 0T 6 4012, B TO Bpems Kak y cBep/a 2, ay 3eHKepa 3 - 4 3yba.

3eHKepbl U Pa3BEPTKU U3rOTAaBAMBAKOTCA KaK N3 MHCTPYMEHTA/IbHbIX
HbicTpopeXyLmx ctanen P18 n P9, Tak un ¢ nnacTMHKamMm u3 TBEpPAbIX CN1aBOB
(T15K6 npu obpaboTKe ctanen; BK8, BK6 1 BK4 npn o6paboTke yyryHos);
PY4YHble pa3BepTKM U3roTaBaneatoT n3 ctanm 9XC.
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Pabouad yacTb 3eHKepa U pa3BepTKu (puc. 18 nl19) cHabkeHa perxywmmm
NepbAMM U COCTOUT B CBOIO OYepeb U3 ABYX YaCTeN: pexylien B u
Kannbpytowen T.

Pexywan (3abopHasn) YacTb, HaK/IOHEHA K OCM MHCTPYMEHTA NOA, rNaB-

HbIM YF/1OM B NaaHe ¢ (Yron KoHyca pexkyLuei 4acTn 2 @), BbINOAHAET
OCHOBHY0 paboTy pe3aHus.

Kannbpytolasa 4acTb CAYKUT ANA HAanNpaB/eHUA MHCTPYMEHTa Npu
paboTe, 4NA KaAMbpPOBaHMUA OTBEPCTUIN N COXPAHEHUA pasmepa MHCTPYMEHTA
noc/sie NepeToyku. Y pa3BepTKU, B OTIMUME OT 3eHKepa, KaAnbpytowas 4acTb
COCTOMT M3 ABYX Y4ACTKOB : LMAUHApPMYECKOro [ n KoHudeckoro E, Tak
Ha3blBaEMOro 06paTHOro KOHyca, KOTOPbIN AenaeTca ANA YMEHbLUEeHUA TPeEHUA
MHCTPYMeHTa 06 06paboTaHHY NOBEPXHOCTb M YMEHbLIEHUA BENYUHDI
pa3buBKM OTBEPCTUA.

Weakn
Paboqsan wacms  “N_ XBocmobuk .

Puc. 18. OcHOBHble YacTu 3eHKepa

d — LUeNIbHOro C KOHYCHbIM XBOCTOBUKOM; 6-— HacCagHoro

PexyLine YacTb y pa3BepTKM 1 3eHKepa MMeoT nepeaHui yron vy,
3a4HWI Yron o, yron 3aocTpeHns B uyron pesanus o .
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MepeaHUii yron y 3eHKepoB U3 MHCTPYMEHTAIbHOM CTann ysen. =10 + 40°,
Y pass. = 0 +10° (02 - ANA YNCTOBBIX PA3BEPTOK M NPU Pe3aHUM XPYNKUX
MeTannoB). Y 3eHKepoB C TBEPAOCM/IABHbIMW NJACTUHKAMM Y 3en. PaBEH OT +5
[0 —5°, ay pa3BepToK Y pass. 0T 0 go —5°.

3alHUI YrON Ha PEeXKYLLEN YaCTU Yy 3eHKEPOB M Pa3BePTOK o =6 + 15°
(6bonbluee 3HAYEHNE A1A MANbIX AMAMETPOB); 3a4HUN YroA Ha KanubpytoLLe
yactu paBeH o= 0, TaK KaK MMeeTCa ULMAMHAPUYECKAsa NeHTouKa f .

FnaBHbIM yron B NiaHe ¢ y 3eHKepoB paseH 30 + 60°. Y pa3BepTok u3
MHCTPYMEHTaNbHbIX CTasen: ANA pyyYHbix pa3BepTok ¢ =0,5+ 1,5%; ana mA
LWMHHbIX NPy 06paboTKe CKBO3HbIX OTBEPCTUIM B BAZKUX MeTannax (ctanu)

¢@ =15, npn 06paboTKe CKBO3HbIX OTBEPCTUIM B YyryHax ¢ =5°.

Weiaka
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Puc. 19. OCcHOBHbI€E 3/1EMEHTbI PEXYLLEN YaCTM 3EHKEPA U PAa3BEPTKMU

Mpu pa3BepTbiBAHMUM FNYXNX OTBEPCTUM UK CKBO3HbIX MO 3-My Knaccy
TOYHOCTM U rpybee ¢ = 40 +60°, a gNs TBEPAOCNNABHbIX NAACTUHOK ¢ = 30
+45°,
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3eHKOBKMU

3eHKOBKa 3TO MHOTONE3BUHbIN PEXKYLLUA MHCTPYMEHT,
npeAHa3HaYeHHbIN Ans 06paboTKN LMANHAPUYECKMX U KOHUYECKUX
yrny6neHuit noa ronoBKU BUHTOB, CHATUA GaACOK B OTBEPCTMAX U ANA
06paboTKM TOPLLOBLIX MOBEPXHOCTENM C HanpasAatowen Landon.

[ns ynydweHns Hanpas/ieHMA B npouecce paboTbl y 3€HKOBOK LUMPOKO
NPUMEHAIOT Hanpasaawme yactm (uandsbi).

3eHKOBKM M3roTaB/IMBatOT U3 BbicTpopekywen ctann. Npu auameTtpe 6onee

12 — 14 mM. OHM AenatoTca CBapHbIMU, C XBOCTOBUKOM M3 cTann 45, 40X, 45X n
OCHaleHHble NACTUHKAMM U3 TBEPAOro CNaaBa.

3eHKOBKM ANA UMANHOPUYECKUX YIYONeHNM () UMEeT KOHCTPYKLUMUIO,
aHA/IONMYHYIO 3eHKEepaM. 3eHKOBKM A58 KOHUYECKUX yrnybneHnn genatot ¢
yrnom 2¢ =45, 60, 75, 90 n 1202, nepegHuin yron y y HUX 0bbluHO paseH 09,

Mecmo cBapku
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Puc. 20. OCHOBHble KOHCTPYKTUBHbIE 3/1€MeHTbl 3eHKOBOK

a — ANa UMANHOPUYECKUX YyraybneHuid Nod roNoBKM BUHTOB; KOHUYECKUX yraybneHuid, 6 - gas
LEHTPOBaHMA OTBEPCTUI U CHATUA $acoK; B — AN 06paboTKM TOPLLOBBLIX NOBEPXHOCTEMN

Tema 3.(15) ®pesst u npotsikku (1 gac)

®pe3bl MWIMHAPUYECKUE M KOHIEBble. KOHCTpYyKIMHM, CXEMbl pe3aHuf,
MapkupoBka. PazgenbHas crpyxkka. dpesepoBaHue BCTpEYHOE W TOMYTHOE.

OcobenHoctu aBromaTusaiuu ppesepoBanus. 3aTouka gpes. [IpoTsKku.

dpesepoBaHMe ABNAETCA OAHUM U3 BbICOKOMPOU3BOANTE/bHBIX U
pacnpo-

CTPAHEHHbIX MeToA0B 06paboTKM MeTaNN0B pe3aHnem, yCTyNnaeT TONIbKO
HapyXXHOMY NPOTATMBAHMIO.

®pesepoBaHMe OCYLLECTBAAETCA NPU NOMOLLM MHCTPYMEHTA,
Ha3blBaemoro ppe3oi.

®pe3a 3T0O MHOr0/1I€3BMNHbIA MHCTPYMEHT, NpeAcTaBaatolwmnii coboit Teno
BpaLLeHKnA, Ha obpasyroLeit NOBEPXHOCTM KOTOPOTO MU HA TOpLE MMeTCA
pexyLiue 3ybbs.

FNaBHOe ABMKEHMeE Npu ppe3epoBaHNN — BpaLlaTeIbHOE ABUMKEHUE
dpesbl, ABMKeHUe nogaum (06bIYHO NPAMOIMHENHOE) MOXKET UMETb KaK
3aroToBKa, Tak 1 cama dpesa.

®pe3sepoBaHnem 0H6pabaTbiBaAOTCA NIOCKOCTU, GACOHHbIE MOBEPXHOCTH,
nasbl, WAKLbI, @ TAKKe NPOU3BOAAT Pe3Ky MeTannos (Mnnbl), N3rotosieHne
pe3bbbl (pe3bboBble Pppesbl), NIroToBAeHME 3yBYaTbIX N YePBAYHbIX KOMEC U

T.A.

®pesbl oTAnYaoTCA 6onbwnM pasHoobpasnem TMnos, Gopm u
Ha3HAYeHMA Kak CTaHAAPTU3NPOBaHHbIX (puc. 21), ncnonb3yembix Ha
YHUBEpPCaNbHbIX ppe3epHbIX CTaHKaX, TaK U CNeuuanbHbiX, NPOEKTUPYEMbIX ANS
06pabOTKM KOHKPETHbIX U3AENNA.

Knaccuoumkaumio dpes npoBogAT No cnenyowmm rnokasaTensm.
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Mo pacnonoxeHuro 3ybbee OTHOCUTENIbHO OCKU Pa3inyatoT: dppesbl
LUUAMHAPUYECKME C 3yDObAMM, PACrOIOKEHHBIMU HA NOBEPXHOCTU UUAMHAPA
(pnc. 21, a); ppesbl TopueBble € 3ybbAMK, PACNONOKEHHBIMU Ha TOpLE
umnnHapa (puc. 21, 6); ppesbl yriosbie ¢ 3y6bsAMK, PaCNONOKEHHBIMM Ha
KoHyce (puc. 21, B); pe3bl pacoHHble ¢ 3ybbAMM, PAaCNONOKEHHBIMM Ha
NOBEPXHOCTU C pacoHHOM obpa3sytowen (puc. 21, r) (c BbINYKAbIM U BOTHYTbIM
npodunem). Hekotopble TUNbI ppe3 MMeroT 3ybba Kak Ha UMAUHAPUYECKON, TaK
M Ha TOPLLEBOWN MOBEPXHOCTM, HANPUMEP AMUCKOBbIE ABYX- U TPEXCTOPOHHME
(puc. 21, p), KoHueBble (puc. 21, e), WNOHOYHbIE pUc. 21, X, 3).

Mo HanpasneHuto 3ybbes dpesbl MOryT 6bITh: NPAMO3ybbiMmu (puc. 21, a),
B KOTOPbIX HaNpaBAAOLWAA IMHUA NepeaHen NOBEPXHOCTU Ne3BUS
NPAMOJIMHENHA U NeprneHAUKYNSPHA HanpaBAeHMIO CKOPOCTU FNaBHOIo
ABUMXKEHUA pe3aHuna; n Kocosybble (puc. 21, r), y KOTOpbIX HanpaBastoLLan
JIMHUA NepeaHen NOBEPXHOCTM Ne3BUA NPAMOIMHENHAA N HAaK/IOHeHa nog,
YFIOM K Hanpas/IEHWUIO CKOPOCTU FMaBHOrO ABUMKEHUA pe3aHunA; C BUHTOBbIM
3ybom (puc. 21, a), B KOTOPbIX HaNpaBAAOLWAA IMHUA NepeaHen NOBEPXHOCTH
ABNAETCA BUHTOBOW.

Mo KoHcmpyKyuu $pe3bl MOTyT BbITb: LEebHbIMWU; COCTAaBHbIMM U
c60pHbIMU C peXKyLWMMM 3yBbamMK U3 BbICTPOPENKYLLUX CTasIEN NN C
NAaCTUHKaMM TBepAbiX CNAaBOB; HAOOPHbIMU, COCTOALLMMM U3 HECKONbKMUX
OTAENbHbIX CTaHAAPTHbIX UK cieuManbHbix ppes u npeaHasHavYeHHbIx \ans
oAHOBpPeMEeHHON 06pabOoTKN HECKOIbKMX MOBEPXHOCTEMN.

Mo KoHcmpyKyuu 3ybbes ppe3sbi MoryT BbiTb C OCTPOKOHEYHbIMU
(ocTpo3aToueHHbIMUK) (pnc.21, 1) 1 3aTblNOBaHHbIMUK (puUc. 21, K) 3ybbamu.

feomeTpuyeckaa popma OCTPOKOHEUHbIX 3ybbeB (puc. 22), no3Bonsaet
NPOW3BOANTb 3aTOYKY B OCHOBHOM MO 3aZHeN NOBEPXHOCTU. [penmyLLiecTsa
OCTPOKOHEYHbIX 3yObeB: BbICOKAA CTOMKOCTb, MPOCTOTa M3rOTOBAEHUA U
NOBbIWEHHAA YUCTOTa 06paboTaHHOM NOBEPXHOCTU. M3BECTHBI TPU TUNA
OCTPOKOHEYHbIX 3ybbeB; TpaneuenaanbHon ¢opmsbl (puc. 22,a),
napabonuuyeckoint popmbl 3agHen noBepxHocTH (puc. 22, B) u Tun 3yba, cnuHKa
KoToporo obpasyeTca nytem ABOMHOro ¢ppesepoBaHua (puc. 22, 6).

3y6 TpaneuenaganbHo GOpmMbl MPOCT B U3FOTOBAEHUW, HO HECKO/IbKO
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Puc. 21. Tunbl ¢ppe3 n obpabaTbiBaeMbix NOBEPXHOCTEN

a — UMnanHapumnyeckas, 6 - TopueBan, B —yrnoBaAa, r — d)aCOHHbIe; O — ONCKOBbIE, € — KOHLUEBbDbIE; XK, 3 —
LLUMOHOYHbIE; N — C OCTPOKOHEYHbIMU 3y6bHN\M; K — C 3aTblz1I0OBAaBHHbIMU BY6bFIMM

ocnabneH, 1 NosToMy NpPUMeHAETCA A1A U3roToBAeHNsA Menkosybbix ¢ppes.
Mpw BbINOAHEHUM dpe3amm TAXKeNbIX paboT, NnpumeHaeTca 3y6 co CNUHKOM
ABOMHOro ¢ppesepoBaHUA, KOTOpbI 0becneynmBaeT NPOYHOCTb 6/1IM3KOM
napabonunuckon popme 3yba.
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Puc. 22. dopmbl OCTPOKOHEYHoro 3yba dppes:
a— TpaneuenganbHaa popma 3yba; 6 — c ABOMHOM CNMHKOM 3y6a;

B - Nnapabonunyeckas popma 3yba

OcobeHHOCTbIO OCTPOKOHEYHOro 3yba, aABnAaeTca napabonumyeckas ¢opma
ero 3aZHen noBepxHocTh. 3Ta dopma onpeaenaeTca U3 ycnoBum
PaBHOMNPOYHOCTU BCEX CeYEHUN 3yba Ha n3rmb.

FeomeTpunyeckas popma OCTPOKOHEYHbIX 3ybbeB: yroa 3yba 1 = 45 + 507
yron KaHasku v = 45 + 110°; nepegHuii yron v =10 + 20° gns dpes us ctanm
(nntoc 5 muHyc 10° ans ¢ppes us TBepaoro cnnasa); 3agHuin yron o = 10 + 30°
ans ¢pes ns ctanm n 6 + 15° gna teepaoro cnaaea.

B 3aBMCMMOCTM OT pa3mepa 3yba BennumHa packn oo =1+ 1,2 mm.

3aTblNoOBaHHbIN 3y6 (pUc. 23) NnpoeKTUpyeTca B OCHOBHOM y dpe3 ans
06paboTKM pacoHHbIX noBepxHocTen. OcCO6EHHOCTb 3aTblIOBAHHOTO 3y6a B
TOM, YTO NPU NepeToYKe No nepeaHen NoBepPxXHOCTU Npoduab 3yba dpesbl
COXpaHAeTCs 40 NOAHOro u3Hoca. Popma 3aTblNOBKM 3yHa NponsBoaUTCA NO
apxXMmefoBOM CNNpanu, Kak bonee yaobHaa npy pacCMOTPEHUN BCEX BUAOB
3aTbl/IOBAHUSA.
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Puc. 23. KOHCTPYKTUBHbIE 3/1eMEHTbI 3aTblJIOBAaHHOTO 3yHa ¢ppe3bi:

Do — gnameTp NocagouHoro otBepcTma; da — HapyXHbl anametp; hl — BbicoTa npodunsa
¢dpesbl; rl — paguyc 3akpyrieHma AHa BnaauHbl; k — BeIMYMHa 3aTblI0BaHWSA;

H — BbicoTa 3yb6a; 6 — yron BnaguHbl.

MpoTAXKKK

MpoTarnBaHue 3TO TEXHONOMMYECKMI NpoLecc 06paboTKM NoBepxHOCTEN
Pa3INYHOro Npodunaa MHOro3ybbiMm METANNOPEKYLLMM UHCTPYMEHTOM,
OCYLLLECTBAAOLLMIA MPOLLECC CPEe3aHMUs CI0EB MeTasl/1a 3a CYET NPEBbIWEHUS
LWMPUHbI UK BbICOTbI NOCneaytowero 3yb6a no OTHOLEHMUIO K LUMPUHE NN
BbiCcOTe npeAablayLero. MNpeBblweHne 3ybbeB NPOTAXKKN Ha3biBaeTCA
noAbemMom Ha 3y6 uam nogayen Ha 3y6.

OcobeHHOCTb NPOTArMBaHMA COCTOMT B TOM, YTO B NPOLLECCE pe3aHusA
CTPYKKa HEe MOXKeT bbITb yAaneHa U3 BnaguHbl mexay 3y6beB NPOTAXKKA U
A0JI}KHA NOZIHOCTbIO Pa3MeLLaTbCA BO BNaanHe.

MpWHATO NoapasfensaTb NPOTAXKKN HA BHYTPEHHME, NpeaHa3HaYeHHble
Ans 06paboTkM oTBEpCTUM (pUC. 14.) N HapyKHble, AN 06paboTKK
HE3aMKHYTbIX NOBEPXHOCTEN. HapyKHble NPOTAXKKK NoApa3aAenatoTcs no Tuny
obpabaTbiBaeMbix NOBEPXHOCTEN HA MIOCKME, KPYT/ible U GACOHHbIE MPOTAMXKKM.
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Puc. 14. Mpumepbl NPOTArMBAEMbIX OTBEPCTUI

Ha npumepe BHYTPEHHEN NPOTAXKKN MOXKHO PacCCMOTPETb OCHOBHbIE
YaCTM KOHCTPYKLMKN NPOTAKKN N cXeMy eé paboTbl.

MpoTaxKa (puc. 15) umeeT: 1 — XBOCTOBMK (419 3aKpenaeHUA NPOTAXKKM B

NaTPOH NPOTAXHOIO CTaHKaA); 2 — WemnkKy; 3 — NepexoAHoOn KOHYC; 4 —
HanpaBAAOLLYO YacTb (414 HanpaBAEHUA NPOTAXKKM B Hayane eé paboTbl No
npeaBapuTenHo o6paboTaHHOMY OTBEPCTUIO); 5 — peXKYLLYIO YacCTb MNPOTAXKKY,
Ha KOTOPOW pPacnonoKeHbl 3ybbaA, cpesatolme OCHOBHOM NPUNYCK; 6 —
KanmMbpytoLLL.aa 4acTb, Ha KOTOPOW PAcho/ioXKeHbl 3ybbsa, Kannbpytowme
oTBepcTUe 1 obecneymBatowme Heob6Xo4MMYHO YACTOTY NOBEPXHOCTU; 7 —
3a[1HIO0 HAMPABAAIOLLYHO YaCTb, CAYXKALLYHO ANA YAEPKaHUA AJIMHHOM
NPOTAMKN OT NPOBMCAHUA M HE AOMYCKAIOLLYO MepeKoca AeTanu B KOHLE
npouecca npoTarMBaHus (B MOMEHT BbixoZa nocneaHero 3yba).

1 2 3 4 )
\:\ \ 1 5 o7
i’y
Z 2

Puc. 15. Cxema paboTbl KpYyrnom NpoTaKKK

73



MPOTAXKKKN AeNATCA MO CNoCcoby NPUMEHEHUA CUNbI, HA NPOTAXKKY (TAHYT
3a XBOCTOBWK) M MPOLLMBKY (TonKatoT). Mo pasmepam MNpoOTAXKKM GbiBatoT OT 2
MM B AMaMeTpe M Bbllle, a Mo AJ/IMHE OT WEeCTU ANAMETPOB A0 HECKOJbKUX
METpPOB.

[eomeTpuyeckme anemeHTbl 3y6a NPOTAXKHU

3aaHui yron 3ybbeB NPOTAMKKM B CEYEHUK, COBMNAAAET C HanpaBAeHUeM
pe3aHua, BbibMpaeTca He3aBUCMMO OT 06pabaTbiBaeMOro MeTanna; OH A0/IKEH
obecneynBaTb XOPOLINE YCNOBUA pe3aHUA, YMeHbLUAA TPEHUE 3aaHEN
noBepxHoCcTM 06 06paboTaHHYIO NOBEPXHOCTb.

Y Kannbpytowmx 3ybbes genaeTca UMANHAPUYECcKan IeHTO4YKa WUPUHOWN

f =0,05+ 0,2 mm. 3HauyeHnA 3aaHero yrna 6epyTca B 3aBUCMMOCTM OT BUAA
onepauum (4epHOBOM UM YUCTOBOW) M TUNA NPOTANKEK.
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Puc. 16. Pexkywume (1 u 2) n kannbpyrowme (3) 3ybba NpoTarKKu

Manoe 3HayeHue 3aHero yrna y NpoTaXKeK AN BHYTPEHHETO
NPoTArMBaHUA 06bsACHAETCA TEM, YTO NpM BONbLIOM 3HAaYEHUM YINa 3aTOUKA
NPOTAXKN, KOTOPaA NPON3BOAMUTCA NO NepegHen NOBEPXHOCTU 3yba, BbI3OBET
3HAuYMTE/IbHOE U3MEHEHME Pa3MepOoB 3yObeB (MPOTAXKEK) B NONEpPeYHOM
ceyeHun. N3-3a 3TOro e genaeTca HesHaAYMTeIbHbIM U 3a4HMM Yroa Ha dacke y
3ybbeB Kannbpyowen yactu. NMepeaHuii yron sbibupaeTca B 3aBUCUMOCTH OT
obpabaTtbiBaemoro matepuana.

MPUMEHAITCA NPOTAXKKN B MAaCCOBOM U KPYNHOCEPUNHOM

nponsBoACTBeE.

MpenmyLLecTBO NPOTAXKEK B UX BbICOKOM NPOM3BOANTENIBHOCTH, @ TaKXKe
TOYHOCTU U YnctoTe obpabaTbiBaemor NoBepPXHOCTU. [TPOTAXKKA coyeTaeT B
cebe 4epHOBOM M YNCTOBOM MHCTPYMEHT. CKOPOCTb pe3aHuA NPOTArMBaHUA OT 2

00 12 meTpoOB B MUHYTY.
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MpmeHAeMbIN MaTepuan NP N3roToBAEHNU NPOTANKEK, NETMPOBAHHAA
CTanb, MMetrowan ctomkoctb 120 - 150 MUHYT 1 bbicTpoperkywana ctanb 240 —
300 MUHYT.

YuctoTa obpabaTbiBaemoit NOBEPXHOCTN 4 — 6 Klacc, NpU TOHKOM
NPOTArMBaAHUM — 8 KNacc, NPy 3TOM TOYHOCTb pasmepa aocturaeT 1-3 Knacca.

Tema 4.(16) Pe3n00- u 3y0000padaThiBaronuii HHCTpyMeHT (1 wac)

MeTtunku u 1iamku. 3y0ope3Hble A0J0sSKU. 3yOOope3Hble uepBsSYHbIE (pE3bI.
Hasnauenue. ['eomerpus pexyuieit yactu. KoHCTpyKIIMM HHCTPYMEHTOB, CXEMBI

pe3aHus, MapKUPOBKA.

MeTumnku

MeT4YnKN NPUMEHSIOTCA AN1A Hape3aHUA pe3bbbl B OTBEPCTUAX BPYUHYIO
WX Ha CTaHKe U NpeAacTaBNAT cOb60M BUHT, CHAabKEeHHbIN NPOA0AbHbIMMK
NPAMbIMW KaHaBKaMK, 06PpasyloLLMMN pPeXKyLLME KPOMKH.

HapesaHue pe3bbbl NPoMCcXoauT Npu ABYX OAHOBPEMEHHbIX ABUMKEHUAX:
BpallaTe/IbHOM (MeTYMKa UM 3aroTOBKK) M NOCTynaTenbHOM (BAO/b OCU
MEeTUYMKa).

MeTuYMKN MOXKHO pa3aeninTb Ha caeytoLlme OCHOBHbIE TUMbl; Py4YHble,
rae4yHblie, mallnHHbIE, N/1alleYvyHble, I-(al'll/l6pOBO‘-IHbIe, peryamnpyemsbie n
CaMOOTKpbIBarOLWKNECA.

YacTu M KOHCTPYKTMBHbIE 3N1€MEHTbI METYMKOB (puc. 24).

Paboyan YacTb, T.e. BCA Hape3aHHaA YaCTb MeTYMNKa, AeNTCA Ha
3ab0pHYI0 U KannbpytoLLyto. 3a60pHON, NN PeXXYLLEN YacTblo, HAa3blBaETCS
nepeaHAs KOHYCHaA 4acTb METUYMKA, Ha 40110 KOTOPOWN NPUXOAUTCA YePHOBOE
Hape3aHue pe3bbbl. Kaanbpyowan 4acTb METYMKA CAYKUT AN 3aYNCTKU
pe3bbbl.

XBOCTOBas 4YacTb MeTYMKA NpeacTaBaseT coboi cTepkeHb Ans
3aKpeneHna MeTYnKa B NaTpoHE UK BOPOTKE, KBaApaT CAYXKUT ANs nepeaadm
KPYTALLErO MOMEHTA.
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Puc. 24. HYacTn 1 KOHCTPYKTUBHbIE 3/IeMEeHTbl MeTYMKa:
Y - NepeaHuin yron; a — 3agHui yron; ¢ —yron 3abopHoit yactu; d — agnameTp cepALEBUHDI;

d 0— gnameTp Hapesaemon pesbbbl

KOHCTPYKTUBHAA YaCTb MeTYMKA onpeaensaeTca KaHaBKkamu anAa
pasmelle-

HUA CTPYXKKN, PEXYLLMMW Nepba U cepaLEBUHON (BHYTPEHHSAA YacTb METYMKA).

feomeTpuyeckune anemeHTbl MeTynKa. NepegHnin yron metumka y =5 +
30° 1 3aBUCKT OT posa obpabaTbiBaemoro matepmana: no ctaam y = 10°, no

yyryHy v =5".

3agHui yron 3abopHOM YacTn NONyYaeTca 3aTblIOBaHMEM pe3bbbl

TONbKO MO BEPLUNHAM, Y PYYHbIX METYMUKOB O = 4+8°, y raeyHbIX METYMKOB O = 8
+12°.

Ha KannbpyroLien 4actm 1 Ha 6OKOBbIX CTOPOHaXx nepa o = 0°

[nA ymeHblIeHNA TpeHns pe3bboBy YaCTb MeTYMKA N3rOTaBANBALOT C
0b6paTHbIM KOHYCOM, T.€. HAPY*KHbIN U BHYTPEHHWUI AnaMeTpbl pe3bbbl
YMEHbLLUAT K XBOCTOBMKY MmeT4ynKa Ha 100 mm. gaunebl, 0,05 = 0,1 mm.

OnvHa 3a6opH017| 4actu, nyron ¢ onpegenaertca no 4Yncay HATOK
pe3b6bl Ha 3a6opH017| 4aCTn U NPUHUMaeTCA ANA METYNUKOB COCTOALLUUX B
KOMMEKTE

76



N3 TPExX WTyK; 1,5 + 2 - yucroson, 2,5 - cpeaHuin, 4 —yepHoBoi (puc. 25).

Yucmolod memuux
Epeﬁnm} METIVU K
i = 1, —— Yeprnolou memyux

5 [ - - (™ Ly -y
' '

!'y‘ ¥ oraY -,

Puc. 25. Cxema pacnpegesieHNA Harpy3ku mexay meT4nkamm B KOMMNAeKTe

Mpodunb KaHaBKK (puc. 26), Ansa NPon3BOANTENBHOM PAabOTbI AO/IKEH
obecneynBaTb AOCTAaTOYHOE NPOCTPAHCTBO A1 MOMELLEHUA CTPYKKU (He
ocnabnAs NPoOYHOCTb METYMKA) M UTOObI NPU BbIBEPTbIBAHUN METYMKA 3a4HAA
NnoBepxHOCTb 3yba He NopTuia pe3bby.

Puc. 26. Tunbl npodunnen CTpy»Ke4YHbIX KAHABOK METUYMKOB:
a — 04HOpPaAMYCHbIN; 6 — C NPAMOIMHENHON NepeaHell NOBEPXHOCTbIO U CMMHKOM;

B — C NPSAMO/IMHENHOM NepeaHEN NOBEPXHOCTbIO U PaANYCHOW CNUHKOW.

MeTUMKM M3roTaBANBAOTCA U3 MHCTPYMEHTANbHbIX U ObICTPOPEKYLLUX
CcTanen v TBepAbIX cnnaBoB BK6M n BK10M

MnawkKum

Mnawkn (nepkun) npegHasHayeHbl 4NA Hape3aHUA HapyKHOM pe3bbbl 3a
CYeT Hape30K BO BHYTPeHHEeNM YacTu. HapesaHue pe3bbbl nponcxoguT npu
HaBUHYMBAHWM Ha AeTaNb, 0O6bIYHO 32 OAMH NPOXOA.
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Mo TNy Hape3aemoi pe3bbbl NNALKKU (KaK U METYMKMK) NOAPa3AENAOTCA
Ha NNALWKK ANA Hape3aHUA METPUYECKOMN, KPYTN0OM U KOHUYECKOW pe3bbbl, a
TaKXe NNalWKK AN Hape3aHus 4I0MMOBOM U NMTYEBON pe3bbbl.

Mo suay (pwc. 27) NnawKu MOryT Kpyrible, KBaapaTHbIE, LUECTUTPAHHbIE
(uenble u paspesHble), TpybUaTbie (MPOroHKM) M NAALWKMK K CNeCapHbIM
Kaynnam.

PaboTa NnalKy COBEPLUEHHO aHAIOrMYHa paboTe MeTumKa.

£

¢
Puc. 27. Buapl pe3bboHapesHbix naallek:

a — Kpyrnble; 6 — KBaApaTHbIE; B — LWIECTUrPaHHbIe; I — TpybuaTble

YacTu U KOHCTPYKTMBHbIE 3/1eMEHTbI KPYr/10M NnaLwKku (puc. 28).

dnemeHTbl 0becneymBaroLme NpPoLecc pe3aHuna: nepeaHuim yroa vy, yn 1
yron A; pexxyLime nepba naawkm (WmMpuHa nepa B, wupuHa npocseTa Hi);
CTPY*Ke4YHble OTBepPCTUA; AAMHA 3abopHOM YacTu 11 1 yron 3abopHOro KoHyca ¢;
WMPUHA NNawWwkKK H; yncno nepbes z = 4; BeANMUKMHA 3aTblNoBaHMA K 3abopHO
4yacTM W 3agHWUIM yroa o.

dNemMeHTbl, CBA3aHHbIE C Pa3MeEPOM Pe3bbbl: HAPYKHbIM, BHYTPEHHWUI U
cpeaHuit anameTp pesbbbl, yron npodpuns u war pesbobl.

dnemeHTbl, 0becneunBaroLLne 3aKkpenieHme NAallK1 Ha CTaHKe UK B
BOPOTKE: HapYXHbI AMameTp nnawkm D; nepembluku e 1 e1; nas ann
Pa3XMMHOro BMHTa bx60 rpaaycos; rHesaa Ans KpenexKHbiX BUHTOB; U rHe3aa
AN pery-
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NINPOBOYHbIX BUHTOB.
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[He3da 6n8 KpenexHbsix
Burnmob

Puc. 28. KOHCTPYKTUBHbIE 3N1€MEHTbI KPYr/I0M NAALWIKM

Hape3saHue pe3bbbl nponcxoguT npun 601bWLOM OTAENEHUMU CTPYIKKM,
NO3TOMY CTPY*KEUYHble OTBEPCTUA AEeATCA AOCTAaTOMHO 60/1bWMMK, YTOODI
CTPYKKa He 3abuBanacb B HMX. O6bIYHO B 3aBUCMMOCTU OT ANaMeTpa
Hape3aemon pe3bbbl peKOMEHAYETCA CNeayoLLee YACIO CTPYKEYHDbIX
OTBEpPCTUN:

AnameTp pe3bbbl | 1-5 | 5,5-16 18 -27 30-33 |36-48 |52- 64

yucno otBepcTum | 3 4 5 6 8 7

3YEO0BPABATbIBAKOLMIA MHCTPYMEHT

Nonbakn

Jonbsk npeactasnseT cobom peryLwmmn MHCTPYMEHT, BbIMOHEHHbIN B
BMAE 3ybuaToro KoJsieca, UMELOLLLEro pekylime KpoMmKu. 1onbsaku pasgenatorca
Ha AoN6AKK Ana NpAMo3ybbix Koslec U A0N6AKKN ANA KOCO3yDObix Konec.

Mo KoHCTpyKuum (puc. 34) nonbakm AenaTca Ha ANCKOBbIE, YalleyHble,
BTY/I0U4HbIE, COOPHbIE C MPUBEPHYTbIMM 3yObAMM U KOMOUHMPOBAHHbIE.
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Puc. 34. Tunbl JoN6AKOB:

a — AMCKOBbIN; 6- XBOCTOBOW; B — YaLLEYHbIN; I — BTY/I04HbIE; 4, — COOPHbIi

[Oonbak umeer (puc. 35) BHewWH0 1 M BHYTPEHHIO 2 OMOpPHble
NAIOCKOCTU, NEPEeAHIO NOBEPXHOCTb 3, CKOC AN dacky 4, peXKyLLyto YacTb C
3ybbsimu 5, oTBEpCcTUE ANA KpenaeHusa gonbska 6, XBOCTOBUK (TONbKO Y
XBOCTOBOIO A0165Ka), KpenexKHyto pe3bby (TONbKO y BTYN04YHOro A0/165Ka),

LenKy AonbaKa (TONbKO Yy XBOCTOBbIX U BTY/I0YHbIX).
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Puc. 35. OCHOBHble 31eMeHTbl A0N6AKOB ANs NPAMO3Yybbix Konec

K oonbaka oTHOCATCA: M — MOAY/b; O.d - YrON 3auenseHns (Ha
AEeNUTEeNbHOM OKPYXKHOCTU A0N16AKa); Z — Yyncno 3ybbes A0nbnaKa; a —
paccTosHue

[0 PaCYETHOrO CeYEHUS; Olb - 3a[IHUI YroN Ha BeplnHax 3ybbes; d — agnamerp
0TBEPCTMA; B — 06L1Wan TonlwmHa fonbaka; vy - nepesHui yron.

Honbak npeacraBnaeT cobomn KoppurMpoBaHHoe 3ybyaToe Koneco, ¢
Ha/IMYMEeM 3aJHEro yraa ob, NO3TOMY AMaMeTpbl A0165Ka B ce4eHUAX Ha
Pa3IMYHOM PACCTOAHUM OT TOpLLA Pa3/INYHbI.

Pa3mepbl gonbaKa B pacyeTHOM (TeopeTnyeckom) ceyermn |l —II: Dt —
OMAMETP AeNnUTeNbHOM OKPYXKHOCTK; Di — agnameTp oKpyKHOCTU BNaauH; De
nnn De’ — anameTpbl OKPYKHOCTM BbICTYMNOB (HECTOYEHHOr0) HOBOFO A0N165Ka
WMNM NOoCNe 3aTOYKM NO NepeaHen NOBEPXHOCTY.

Pasmepbl 40N165Ka NO AeNUTENbHOMY AMaMeTpy NpeaycMaTpuBatoTca

8,12, 15,20, 38, 50, 75, 100, 125 n 150 mm ans npnbopocTpoeHns u cpeaHero
mawwmnHocTtpoeHusa n 180, 210, 300, n 360 mm AnAa TAXKENOro MaIMHOCTPOEHMUA.

MepegHuii yron y =5° ana uncrosori ny =10° gna yepHosol 06paboT-

KW, 3a4HWI Yron Npu BeplunHe o = 692.

YepBAYyHble MoAyNbHble ¢pesbl
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YepsauHasa ¢ppesa npeactaBaseT CO60M TOT Ke YepBaAK, HO B OTAMYME OT
yepBsKa MMeeT pesyLLne KPOMKU. YepBauHble MoaynbHble dppesbl ¢
NPAMOZIMHENHBIM NPOdUIEM B HOPMAZIbHOM CEYEHUN ABNAIOTCA OCHOBHbIM
™Mnom ¢pes ans ppes3epoBaHns LUAMHAPUYECKUX KOJIEC U BbIMYCKaOTCS
YyeTblpex K1accoB TOYHOCTU:

Knacca AA — BbICOKOTOYHaA ppesa (npeunsmoHHana), obecneymsaet
ycTonymsyto 06paboTKy Konec 6 —7 cTeneHu TOYHOCTY;

Knacca A —HapesaeT Koneca 8 cTeneHu TOYHOCTY;
Knacca B —HapesaeT Koneca 9 creneHu TOYHOCTY;
Knacca C—HapesaeT Koneca 10 cTeneHn TOYHOCTHU.

Ha puc. 36 nokasaHa cxema 4epBAYHOM YMCTOBOM O4HO3aX0O4HOM
HacagHOM MoAy/ibHOW ¢ppe3bl CO BCEMU KOHCTPYKTUBHbBIMW 3/IEMEHTAMMU U
npoduab ee 3yba B HOPMAZIbHOM CEYEHUM.

Q, t“

\\\\\\

S
5S ’T/‘\—’B’rhﬁf s gzg_@o
, = Z

Puc. 36. KOHCTPYKTMBHbIE 3N1€MEHTbI YePBAYHbIX ppes

Ha pucyHKe t n — war npoduns 3yba B HOpMabHOM cevyeHuu; t oc — war
npoduns B 0CEBOM CEYEHUMU; Oln- YTroN Npodnaa B HOPMaZIbHOM CEYEHUN;
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S n—TonuwMmHa 3yba B HOpMmanbHOM ceyeHnun; h —BbicoTa 3yba; hin h2
COOTBETCTBEHHO BbICOTA FO/IOBKU U HOXKKM 3yHa; De — HapyKHbI AnameTp
¢pesbl; d — gnameTp oTBepcTUA Pppesbl; Dt — pacyeTHbIN AennTenbHbIN
AnameTp;

W — Yro/l HaK/IOHa BUHTOBbIX KAHABOK (paBeH yrny nogbema BUTKOB YepBAKa Ha
OENUTENbHOM OKPYMKHOCTU); SK — War BUHTOBbIX KaHaBOK; U - Yro/l KaHaBOK
dpesbl; r- pagnyc 3akpyrneHms snagmu; H — rnybmHa KaHaBKK; oL1- 3a4HUM
yron; y1 - nepegHuii yron; K n K1 — BennumHa 3atbinosaHma n D1 guametp
6ypTUKOB.

®pesa c BUHTOBbIMM KaHaBKaMM yCTaHaB/IMBaeTCcA Ha 3ybodpesepHom
CTaHKe nog yriom w ob6o3HayeHHOM Ha ¢pese. Ha ppese TakKe MapKupyeTcs

m — MoAY/b U YroN 3aUen/ieHus.

Paznen 2. UHCcTpyMeHTHI a0pa3uBHOM M 3P03MOHHOI 00padoTKH (2 4ac).
Tema 1.(17) UuctpymenTsl abpa3uBHO# 00padboTku (1 yac.)

[InudoBansubie Kpyru, Opycku, mactel U MKypku. OOpabaThiBacMbIe
Matepuanbl. Ha3nHauenwe. KOHCTPYKIIMM WHCTPYMEHTOB, CXEMBl pE3aHMS,

MapkupoBka. OcCOOEHHOCTH aBTOMAaTU3aIMKU a0pa3uBHOM 00paOOTKH.
Tema 2.(18) UuctpymeHTHI 3p03rOHHOMN 00padoTku (1 yac.)

Tumsl 57IEKTPOOB: TPOBONOKA W 0OBEeMHBIE. Marepuaibl 3JIEKTPOJIOB.
Oco0OeHHOCTM aBTOMAaTU3aLMM SPO3UOHHONM 00paboTku. OOpabaThiBacMbie

MaTepHuaibl. Pexxnmbr 00pab0TKH MaTepHalIoB.
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[Ipunoxenue 4

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
d)ez[epaanoe rocyaapCTBEHHOEC aBTOHOMHOC O6p8.30BaTe.]'IBHOG YUPECKIACHUC
BBICIIET0 00pa30BaHUs
«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»

(IBOY)

NHXEHEPHAS IIKOJIA

MATEPUAJIbI IPAKTUYECKUX 3AHATUI
o aucuuiuinae « MHCTpYMEHT CcrenuaibHOIr0 HA3HAYECHUA»

Hanpagsyenue noaroroBku 15.03.04 ApromaTu3anus TeXHOJIOTHYECKHUX
NPOLECCOB U NMPOU3BOJICTB

npouiib « ABTOMATU3AIMS TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BO/JICTB (B
MaIIMHOCTPOEHUU )»

®opmMa MOArOTOBKHA OYHAS

r. BnagusocTok

2015
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B mpakTHueckod NesTeIbHOCTH HMHKEHEp JOJDKHBI BJIAaJeTh METOJAMH
O0OOCHOBAaHHOTO  BBIOOpa  PEXYIIETO HHCTPYMEHTa, HCHOJIB3YEeMOTOo B
MAaIIMHOCTPOUTEIBHBIX MPOM3BOACTBaX. [loaToMy B jabopaTopHbIX padoTax
KpOMeE TPATUIIMOHHOTO U3yUYeHHsI KOHCTPYKIIUU ¥ TEOMETPHUYECKUX MapaMeTpoB
PEKYIIET0 HWHCTPYMEHTa HCCIEAYeTCsS BIHMSHUE CIY)KEOHOrO Ha3HAYCHUS
WHCTPYMEHTa Ha €ro KOHCTPYKTHBHBIE M T'E€OMETPHYECKHE IapameTpbl u
YCTaHABIIMBAIOTCS YCIOBHs 00pabOTKM, Ui KOTOPBIX OH MOXET OBITh
pekoMeHsoBaH. B Tematmky BBeneHB pabOTBl 1O  HCCICIOBAHUIO
dopmooOpazoBaHus pabodeii YacTH PEeXKYIIMX HHCTPYMEHTOB U MCCIICIOBAHUS
nporiecca pe3aHusi Mpu TOYCHUH.

JlaGopatopHbie paOOThI COCTOAT U3 ABYX 4YacTeil: oOIIel U CrienraIbHOU
(vanuBUAYya bHOM). Bompoc BTOpol 4YacTu omnpenensiercs KOHKPETHBIMU
WUCXOIHBIMU JTaHHBIMHA W YCJOBHUSIMH BBITIOJIHSAEMOW paboThl. [Ipumepsr »THX
BOIIPOCOB MIPUBEJICHBI B KX 10U JabopaTopHOi padoTe.

[lepen BwIOJIHEHHEM JTaOOPATOPHON PabOTHI CTYACHT JOJDKEH H3YIUThH
0 Yy4YeOHHKY W KOHCICKTY COOTBETCTBYIONIMH TCOPCTHUSCKUN MaTepHal,
O3HAKOMHTBCSI C COJICpP)KAaHHEM METOAMYECKHX YKa3aHWW, MPOU3BECTH
HEOOXOUMBIC pPACUYEThl, 3aHECTH HEOOXOJHWMBIC CBEICHUS B OTYET O
nabopaTopHO# padoTe.

Ha 3aHaTuMm HENOCpPEJACTBEHHO TMiepe]] MPOBEACHUEM JabOpaTOPHOM
paboThl MPOBEPSAETCS TMOATOTOBICHHOCTh CTYAEHTAa IO COOTBETCTBYIOIIUM
TEOPETUYECKUM 3HAHUSM, HAJIWYUU 3arOTOBKM OTYETa C HEOOXOAMMBIMU
MpeABAPUTEIbHBIMA pacueTaMl M 3CKHW3aMH, 3HAHUE OCHOBHBIX MPABUII

TEXHUKH 0€30IaCHOCTH.

[Tocne mpoxoxkaeHUsI MHCTPYKTaXKa MO TEXHUKE OE30MacHOCTH MpU paboTe Ha
KOHKPETHOM 00OpYIOBaHUU CTYACHT JOMYCKAeTCsl K MPOBEAECHHIO JJabopaTop-
HOU paboThI ¢ MpenogaBaTeaeM Wik y4eOHbIM MaCTEPOM.

3amuty nabopaTopHOMl  pabOTHI  PEKOMEHIYeTCsl TMPOBOJIUTH  Ha
CJICTYIONIEM 3aHATHH. B X0/1e 3aIUThI BBISICHSACTCS CTEIICHD 3aKPEIJICHHOCTH Ha
MIPaKTUKE 3HAHWM, BIQJICHHE TprUeMaMu paOdoThl ¢ TprubopamMu, HHCTPYMEHTAMHU
1 000pyI0BaHWEM, IIOHMMAHHUE CTYJCHTOM CYIIECTBA BBHIMIOJHEHHON PaOOTHI M
CaMOCTOSATEIILHOCTh OIICHKH €€ Pe3yIbTaTOB.
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OBLHIUE TPEBOBAHUSA K O©®OPMJIEHUIO OTYETOB
1O JJABOPATOPHBIM PABOTAM
OTtyeTsl 10 J1abopaTOpHBIM paboTaM ciaeayeT opOpMIISATh B BUJIE KypHala

Ha JIByX CTOpoHax jucta nucueir oymaru popmara A4 mo 'OCT 9327-60, kak
npaBuIio, 63 paMK1, OCHOBHOM HA/IITMCH U JIOTIOJTHUTEIBHBIX Ipad K Hel [1].

Texcr oruera ciegyer odopmiIsTh, cOOJOAAsl CHEAYIOLIUE pa3MeEpPb
NoJIeH: JieBoe - He MeHee 30 MM J1J1s IepBOM CTpAaHMIIBI TUCTa U HE MeHee 10 MM
JUIS BTOPOW CTPaHUIbI JINCTA; MPaBoe - HE MeHee 10 MM I epBOM CTPAHUIBI
aucta U He MeHee 30 MM I BTOPOW CTpaHUIIbI JIMCTA; BEPXHEE - HE MEHEE
15 MM 1 HIKHEE - HE MeHee 20 MM.

Pucynku, 3cku3bl U rpaQUKu pPEKOMEHAYETCS BBINOIHITh HPOCTHIM

KapaHaalIoM.

[lepBblii JUCT KypHaJIa SABISETCA TUTYJIbHBIM JIUCTOM, TPUMEP
oopMIIeHUSI KOTOPOTO TpuBe/eH Ha ¢.70.

TpeTbst cTpanuna xxypHaina orsoautcs noj “Coxaepxkanue”. OHO TOIKHO
BKJIIOYaTh: HOMEp M HauWMEHOBaHHE JIabopaTOpHOW pPabOThl, HOMEP H
HaUMEHOBAHUE BCEX €€ Pa3/eioB, MOJPA3/ICIOB U MYHKTOB (€CIU OHH UMEIOT
HaUMCHOBAHUE), BBIBOJBI M 3aKIIOUEHHE C yKa3aHWEM HOMEPOB CTpaHHII, C
KOTOPBIX OHU HaYMHAaroTCs (cM. c. 73).

YuuthiBas, 4TO OTYET MO JabopaTopHOM padoTe BHIMOIHSAETCS Ha
3aHATHM, 4YEeTBEpTas CTpaHWIA >KypHaJa TMpeAHa3Ha4yaeTcss o pasfen
“CITMCOK HCIIOJIb3OBAHHBIX NCTOYHUKOB”, B koTOpOM CBeZieHUs 00
HUCTOYHHUKAX JaroTcsi B cooTBeTcTBUU ¢ TpeboBanuamu ['OCT 7.1-84. Ilo
3aBepIICHUHU J1abOpaTOpPHBIX PadbOT 3ToM cTpanuiie (cMm. ¢. 20) mpucBanBaeTCs
MOCJICTHUN HOMEP CTPAHUIIBI KypHAJIa 0 JIA0OpaTOPHBIM paboTaM.

[Tocnemyronme cTpaHUIBl JKypHajda HWCHONB3YIOTCS IS OGOPMIICHHS
oTyeTa 1o J1abopaTOPHBIM paboTaMm.

OT4eT To KaXxJ0i JIabopaTopHOU pabOTe HAUMHAETCS C HOBOW CTPAHMIIBI,
Ha KOTOPOM MPUBOAMUTCS €€ HOMEp, HAMMEHOBaHUE W KPATKOE COJCpKaHUE.
3atem clieqyeT TEeKCTOBash 4acTh OTYeTa Mo JjabopaTopHOM padoTe, KoTopas
HaunHaetcs ¢ pazaena “KPATKWME TEOPETUYECKUE CBEJIEHUA”. B atom
pasziesie TPUBOAMWTCS AHATUTHYCCKUNA 0030p JUTEPATYPHBIX CBEACHHUH TI0
BOIIPOCaM, BBITCKAIOIIMM U3 COJiepKaHus JiabopaTopHoi paloTel. JleneHue
OCTaJIbHOM 4YacTH OTYETa Ha pa3Aesibl U MOJAPa3/eibl 3aBUCUT OT COAEp KaHUs
1abopaTopHOit pabOTHI.
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[lpn odopmieHHH TEKCTOBOW 4YacTH OTYeTa IO JIA0OPAaTOPHOH padoTe
pykoBojcTBoBathest TpedoBanmsivu ['OCT 7.32-91 u [1]. [Ipumep cocraBneHust

OTYeTa MPUBEACH B MPWIOKEeHHH (cM. ¢. 18 - 29).

OPTAHM3AIIMOHHO-METOINYECKOE OBECIIEYHEHUE
JIABOPATOPHBIX PABOT

K kaxnoit nmabopatopHoil pabore pa3paboTaHO €€ OpraHU3alMOHHO-
meroamueckoe obecrmeuenne (OMO). OHO cocTouT W3 ueThipex dacten. K
MEepBOM YacTW OTHECEHA OCHOBHAas yueOHas JUTeparypa W METOJUYECKHE
yKa3aHUs K Ja0opaTOpHbIM paboTaM, KO BTOPOM - JIOMOJHUTEIbHAS U
CIIpaBOYHas JTUTEPATypa, K TPEThEeil - HOPMATUBHO-TEXHUUECKAs JOKYMEHTAIIHS,
a K YeTBepTOM - omucaHue oOOpyIOoBaHHA M NIpHOOPOB, HMMEIOLIUXCS B
7abopaTopuu, HHCTPYKIIUU TI0 UX HAJIAJKEe U HACTPONKE, KOMIUICKTHI PEXKYIIUX
WHCTPYMEHTOB U T.II.

IlepBoit yacteto OMO 51abopaTopHBIX PabOT YKOMIUIEKTOBAH y4eOHBII
aOOHEMEHT OMONMOTEKM M YUTAJIBHBIM 3l JUIsl CTYIAEHTOB, BTOPOM YacThiO -
YUTANbHBIA 3a1 JJs CTYJAEHTOB C BO3MOXHOCTBIO €€ WCIOJb30BaHUA Ha
71a00paTOpPHOM 3aHSATHHM, TPETbeH 4YacTbl0 - KAaOWHET CTaHJapTU3alUd U
nabopaTopusi, a 4eTBEPTOM YacThio - Jabopatopusi. Cocras nepsoit vactu OMO
71a00paTOpHBIX pPA0OT MPHUBEAEH B JaHHBIX METOJMYECKUX YKa3aHUIX MU
COOTBETCTBYET JUTEeparype /2-5/, a OCTadbHBIX - B Yy4e€OHO-METOJIUYECKOM
koMmIiekce auctuiuinabl [IOW u odhopmiieH OTIEIbHBIMH JOKYMEHTAMH IS
nabopatopuu. IIpoBepka AeCTBUS HOPMATUBHO-TEXHUYECKOW TOKYMEHTALUU
Ui 1a00paTOpHBIX pabOT MPOBOAMTCA A0 Haudaja 3aHSITHUH U OTpa’kaeTcs B
y4e0HO-METOJIMYECKOM KOMIUIEKCE JUCIUIUIMHBI COTJIACHO YCTAaHOBJICHHBIM B

YHUBEPCUTETE ITPABUIIAM.

PABOTA 1. UCCJIEAOBAHUE KOHCTPYKIIUU 1
IF'EOMETPUYECKUX MTAPAMETPOB PEXYIHIUX UHCTPYMEHTOB

Ilenp paboTHI 3aKirOYaeTcs B HCCIEIOBAaHUM BIMSHHS CIIy)KEOHOTO
Ha3HAYEHUS METAJUIOPEXKYLIEr0O HMHCTPYMEHTa Ha €ro KOHCTPYKTUBHBIE H
r€OMETPUUYECKUE MTapaMeTPBhl.
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JIaHHOMY HCCJICIOBAaHHMIO MOJJICKAT PE3Ibl, OCEBOW WHCTPYMEHT IS
00paboTKM OTBEepCTHiA, (Ppe3bl, pPe3bOOHAPE3HOW HHCTPYMEHT U 3yOOpE3HBIN
UHCTPYMEHT.

B cootBercTBMM B OSTHUM JaHHas paboTa COCTOMT U3 CIEIYIOIIUX
7a00paTOPHBIX 3aHATHI:

1.1. Pe3mpr;

1.2. OceBoii UHCTPYMEHT 711 00pabOTKH OTBEPCTUH;
1.3. ®pe3sr;

1.4. Pe3pOoHape3HON HHCTPYMEHT;

1.5. 3yObope3Hblii UHCTPYMEHT.

1. COIEPYKAHUE PABOTBI
IIpu wuccienoBaHUM KOHCTPYKIIMM M TIE€OMETPUYECKUX IMapamMeTpOB

3aJIaHHBIX PEXYIIUX UHCTPYMEHTOB BBIIIOJHUTH CIEAYIOLIEE:
1) onpenenuth BUA, pa3Mepbl 1 0003HaYEHUE UHCTPYMEHTA;
2) IPUBECTU CXEMY padOThl MHCTPYMEHTA;
3) U3y4UTh KOHCTPYKILHUIO U TEOMETPUUYECKUE MTapaMeTPbl HHCTPYMEHTA!

JIaTh 3CKU3 UHCTPYMEHTA ¢ 0003HAYCHHEM €0 YacTe M TeOMETPUIECKUX
AJIIEMEHTOB JIE3BUS;

JaTh 3CKU3 pabouel 4acTh MHCTPYMEHTA ¢ 0003HAYEHUEM KOOPAUHATHBIX
IUIOCKOCTEN U YIJIOB B HHCTPYMEHTAJIBHOW CUCTEME KOOPAUHAT;

MU3MEPUTH OCHOBHBIE pa3Mepbl HHCTPYMEHTA U €T0 YTJIbL;
YCTaHOBUTH CITy’)KeOHOE Ha3HAUCHUE HHCTPYMEHTA,;

4) uccnenoBaTh paboOUyIO YaCTh HUHCTPYMEHTA;

5) cnenaTh BBIBOJIBI,

6) crienanbHbII BOIPOC;

7) o pe3ysbTaTaM BBIIIOJHEHHONW paOOThl MOJATOTOBUTH COOOIIEHUE TPO-
JOJKUTENBHOCTBIO 3-5 MUHYT.

2. METOJIMYECKUE YKA3ZAHUSA K PABOTE
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2.1. BUI MHCTPYMEHTA, EI'O PASMEPHI 1 OBO3HAUYEHHE

B Hawane mnOpuBOOWTCS CTAaHIAPTHOE OMNPEICIICHUWE BHUJAA JIE3BUMHOIO
WHCTPYMEHTA, MU3y4aeMOT0 Ha JIa0OpAaTOPHOM 3aHSTHH, a 3aTEM JJIS 3aJaHHOTO
MHCTPYMEHTA - €r0 MapKUPOBKA, KOHCTPYKIIUS U MaTepuall paboydeil 4acTu, BU
paboueil yacTu, OCHOBHBIE pa3Mephbl U JPYrue KOHCTPYKTUBHBIE OCOOCHHOCTH.
Hcmonp3ysi KOHCTPYKTHBHBIE OCOOCHHOCTH 3aJaHHOTO WHCTPYMEHTA U €ro
MapKHPOBKY, YCTaHABJIMBAIOT 10 OJJHOMY M3 CIIPaBOYHUKOB [6, 7] kxakoii oH -
CTaHIAPTHBIN, HOPMAJIU30BAHHBIN WU CIIECIIUATIbHBIN.

I[JUI CTaHIapPTHOI'O HHCTPYMCHTA HGO6XO,Z[I/IMO YKa3aThb:

1) HoMep ¥ HaMMEHOBaHHWE CTaHIapTa (CTAHIAPTORB), KOTOPOMY (KOTOPHIM)
OH MOXET COOTBETCTBOBATb;

2)Ha KakoOW MHCTPYMEHT paclpOCTPaHACTCS JTOT CTaHAapT (ITH
CTaHAapThI);

3)rae TpUBEICHBI KOHCTPYKIIMS M OCHOBHBIC pa3sMepbl HMHCTPYMEHTA,
KOTOPBIM OH JTIOJDKEH COOTBETCTBOBATH;

4) 11 COCTABHOTO PEXKYIIEr0 HHCTPYMEHTA - YIJIbl BPE3KH IIACTHH;

5)kaKk JaHbl 3JEMEHTBI KOHCTPYKIMH M TEOMETPUYCCKUE TMapaMeTpbl
WHCTPYMEHTa, (popMa 3aTOYKH 1 JOBOJKHU €ro pabodeii yacTu;

6) HOpMAaTUBHO-TEXHUYECKUA  JIOKYMEHT, B  KOTOPOM  IPHUBEICHBI
TEXHUYECKUE TPEOOBAHUS;

7) Apyrue CBEACHMS, IPUCYIIHE U3yIaeMOMY HHCTPYMCHTY.

[Tocne »TOrO MPOM3BOIWUTCA CpaBHEHHWE MAPKUPOBKU, HAHECEHHOW Ha
WHCTPYMEHT, CO CTaHAApTHOW. 3aTeM, WCHOJB3YySd MapKUPOBKY M
KOHCTPYKTHUBHBIE OCOOCHHOCTHM MHCTPYMEHTA W COOTBETCTBYIOUIUN CTaHIAPT,
MPUBOJIST MTOJTHOEC HAUMEHOBAHHUE U 0003HAYCHHE HHCTPYMEHTA.

Jlns  crnenMalibHOTO HWHCTPYMEHTa JIaeTCsl €ro HauMEHOBaHHE |
YCTAHABJIMBAETCSI AHAJIOr CTAHJIAPTHOIO HWHCTPYMEHTa, MJI1 KOTOPOTO
YKa3bIBAIOTCSI €r0 pa3Mepbl U 0003HAUCHHE. DTU JIaHHBIC HMCMOJIB3YIOTCS TPU

BBITIOJTHEHUH II. 2.4 TaHHOW PaOOTHI.

2.2. CXEMA PABOTHI HHCTPYMEHTA

[TocTpoeHue cxeMbl padOThl HHCTPYMEHTA HAaYMHAETCS C U3YyUYECHUS! BUAA
o0paboTKM pe3aHueM, [UJIsi KOTOpPOro OH TnpenHasHaueH. l[lpu 3ToM
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yCTaHaBJIMBAETCA BUJ TJIaBHOTO JBMKEHUS PE3aHUSI U JABMXKCHHS TMOJAayH, UX
pacrpeielieHue MEXy 3aroTOBKOM M MHCTPYMEHTOM, OPUEHTAlUs JBUKEHUS
MOJIaYU U PEXKYIIETO HMHCTPYMEHTA OTHOCUTENLHO TJIABHOTO JABUKEHUS PE3aHMUs
U BIUSHUE pa3MepoB 0O0paOOTaHHOW MOBEPXHOCTH HA pa3Mephl pabouel JacTu
WHCTPYMEHTA.

Ha cxeme paOoTbl HHCTpYMEHTA IOKA3bIBAETCSI B3AUMHOE PACIIONIOKEHHUE
MHCTPYMEHTA U JeTaJId ¢ 0003HaueHneM JBkeHui pezanus no ['OCT 25762-
83 u pa3MepoB 00pabOTaHHOW MOBEPXHOCTH.

Hcnonb3ys cxeMy  paboTbl MHCTPYMEHTA, yYCTaHABJIMBAIOT
B3aMMOJICHCTBHEC MEXKIYy JIE3BHEM HMHCTPYMEHTAa W TPEIMETOM OOpabOTKH
(mpeameToM  TpyAa) W €ro  BIWSHWE HAa  KOHEYHBIH  pe3yJbTar
dbopmoobpazoBanus [8].

2.3. KOHCTPYKIHUS U TEOMETPAUYECKUE TAPAMETPBI

NHCTPYMEHTA

[Ipy w3yuyeHWHM KOHCTPYKIMH U TEOMETPHUYECKHX IapamMeTpoB
MHCTPYMEHTA COCTaBIIIOTCS J[BA ACKHM3a: 3CKHU3 HHCTPYMEHTA U 3CKHU3 €ro
paboueit yacTu. DCKU3bl COCTABISIOTCS TaK, YTOOBI KOJIMYECTBO U300paKCHUI
(BMOOB, pa3pe30B M CEYEHUM) OBUIO HAMMEHBIIMM, HO OOECIEeYMBAIOIIUM
MOJIHOE MPEICTAaBICHUE O KOHCTPYKIIMM UHCTPYMEHTA U ero paboueil 4acTu.

Ha »sckuze wuHcTpymMeHTa 0003HA4yalOTCd €ro OCHOBHbIE YacTH U
reoOMEeTpUYEeCKUe 3ieMeHThl Jie3Bust B coorBeTcTBUM ¢ ['OCT 25762-83 wu
MPOCTABJISIIOTCSL 3HAYEHUSI OCHOBHBIX pa3MepoB MHCTpymeHTa. Kpome Toro, Ha
HEM M B TEKCTE€ OTYETAa YKa3bIBACTCSI OPUEHTAIUs T'€OMETPUUYECKUX AJIEMEHTOB
KpPEMEeXHOM 4YacTh OTHOCHUTEJIBHO BEKTOpPa CKOPOCTU TJIABHOTO JBUKEHUS
pe3aHusl B BEPIIMHE JIE3BUS U UCXOJHOE HAMPABJICHUE JIBMKEHUS Noaaun. Eciu
€CTh HEOOXOAMMOCTh, TO TMPUBOJITCS TMpaBUa YCTAHOBKM HMHCTPYMEHTa Ha
CTaHKe.

Ha sckuze paboueil yacTu MHCTPYMEHTa YKa3bIBAIOTCS KOOPAMHATHBIC
IJIOCKOCTA W yIJIBl B HMHCTPYMEHTaIbHOM cucteMe koopauHat no [OCT
25762-83. Tlocme »5TOro NPOW3ZBOAUTCS HW3MEPEHHE OCHOBHBIX Pa3MEPOB
WHCTPYMEHTA, KOHCTPYKTUBHBIX U TEOMETPHUUECKUX NTAPAMETPOB €r0 JIE3BUS.

Pe3ynbTaThl u3MepeHHs] YIJIOB W JPYTrUX [apaMETpPOB PEXYIIETO
WHCTPYMEHTA, KaK MPaBmiIo, 0hOpMIIIETCS B BHUAE TaOJIUIIBI B COOTBETCTBUHU C
pUCYHKOM 1.
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Caenenust 00 UCIIOJIB3YEMbIX U3MEPUTENBHBIX CPEJICTBAX (HAMMEHOBAHUE,
HOMep cTaHjapta win TV, 1ieHa AeneHusi, npeaeibl U3MEPEHUs U U3MEPEHHbIC
UM TlapameTpbl) 0POpPMIISIIOTCS B OTYETE B BUIE TEKCTOBOM YaCTH.

Tabmuma Ne

['eomeTpuyeckue napameTpsl pabodeil yacTu

(HaMeHOBaHUE ¥ 0003HAYEHUE NHCTPYMEHTA)

Tepmun O6o3HaueHue 3HaueHHUE TapaMeTpa

HU3MCPCHHOC PCKOMCHAYCMOC

1 00J1aCTh €To IMPUMCHCHUA

Puc.1

2.4. UCCIEJOBAHUE PABOYE YACTU UHCTPYMEHTA

llenpto wuccrnemoBanuss pabouyell YacTH  WHCTPYMEHTa  SIBIISIETCS
YCTaHOBJICHHE €ro CIy>KeOHOTo HaszHaueHus. [lom ciayxeOHBIM Ha3HAYCHHEM

WHCTPYMEHTA TOHHUMAIOTCS  yCJIOBHUS  OOpaOOTKH, Il KOTOPBIX OH
IIpeHa3Ha4YCH.

K ycrnoBusim 00paboTKH OTHOCSTCS:
dbopma u pazmepbl 00pabaThIBaEMOM JIeTaNH;
dbopma u pazmepbl 00pabOTaHHON TOBEPXHOCTH;

BHJT 00paOOTKM; TUM CTAHKA U €T0 MOJICIIb;
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TOYHOCTh M IIEPOXOBATOCTh OOpPAOOTAHHON TMOBEPXHOCTH (XapakTep
00paboTKM);

MIPOU3BOIUTEIBHOCTh 00PabOTKH;
00pabaTbIBaeMbIil MATEPUAN U €T0 COCTOSIHHE;
’KECTKOCTh TEXHOJIOTHYECKON CUCTEMBI;
MPOCTOTa OOCTY)KUBAaHHSI MHCTPYMEHTA U JIP.

Hauunaercs HCCICA0OBAaHHNC pa60qel71 9aCTH HHCTPYMCHTA C YCTAHOBJICHUA

BJIMSTHUS YKa3aHHBIX BBIIIE YCIOBUN 00pabOTKHU Ha:
OCHOBHBIE pa3Mepbl HHCTPYMEHTA;
OCHOBHBIE pa3Mepbl pabouelt yacTu;
(dopMy U pazMepbl TEOMETPUUECKUX FIEMEHTOB JIE3BUSI HHCTPYMEHTA,;
3HA4YEHUS YIJIOB HHCTPYMEHTA.

[Tocne »TOrO0 wW3MEpeHHBIE 3HAYCHUS TCOMETPUUYSCKHX TIapaMeTpPOB
WHCTPYMEHTA COIOCTABJISIOT C PEKOMEHJYEMBIMH 11 COOTBETCTBYIOIIUX
ycioBui 00paboTku. Pe3ynbTaThl COMOCTABICHUN 3aHOCAT B TaONMIly (CM.
puc.1). Korma pexomenayemMoe 3HAY€HHE HE COBMAAAECT C W3MEPEHHBIM
3HAYeHUEM, TO B TaOJIMIIE YKa3bIBAIOT OJirkaifiiee OoJblliee U HAaUMEHbIIIEE
PEKOMEHIyeMO€ 3HAYEHUSI U yCIOBUSA OOpabOTKH JJiT HUX, a TAKXKE MPOBOIST
OLIEHKY 3TOTO Pa3IUYHsI.

I[JISI CrIcOaJIbHOI'0 MHCTPYMCHTA AOINOJIHHUTCIIBHO YCTAaHABJIIMBAIOT, YCM

OH OTIIMYACTCA OT CTAHAAPTHOI'O aHaJIora.

CBeneHusi O 3HAYCHUSX TMAapaMETPOB HWHCTPYMEHTA IS Pa3IUYHBIX
yCIIOBUI 00pabOTKH MPUBOATCS B CIIPABOYHOM JuTeparype [6, 7], a o BausHuun
yCJIOBH 00pabOTKH HA TE€OMETPUUECKHE TTapaMeTpbl MHCTPYMEHTA - B y4eOHOM

2, 3].

CnyxxeOHOE Ha3HauYCHHE WHCTPYMEHTA OMPENCISIOT 1O JaHHBIM
TaOIULIBI.

2.5. BBIBOJBI
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Ha ocHOBaHMM BBINIOJHEHHBIX MCCIEIOBAHUNA paboyell 4acTu 3aJJaHHOTO
WHCTPYMEHTA JIENAIOTCA BBIBOJBI O COOTBETCTBUM KOHCTPYKTHUBHBIX H
r€OMETPUYECKUX TMapaMeTpoB padodeil 4acTh MHCTPYMEHTa €ro ClIy:KeOHOMY
Ha3zHayeHUI0. Eciiu ecTh HECOOTBETCTBUE OTIEIBHBIX MAPAMETPOB CIYKEOHOMY
HA3HAUYCHUIO MHCTPYMEHTA, TO YKa3bIBAIOT MEPONPHUATUS MO €ro YCTPAHEHHUIO.
Kpome Toro, He0OX0IUMO OTMETUTh, KaK OTPaKeHA B KOHCTPYKILIMH 33JaHHOTO
PEXYIIEro  HMHCTPYMEHTAa BO3MOXHOCTb HM3MEHEHMSI €ro  CIyXeOHOro
Ha3HAYCHUSI.

2.6. CHIEIIUAJBHBIN BOIIPOC

KonuuectBo p213pa6aTBIBaeMBIX CIICOUAJIBHBIX BOIIPOCOB OIIPCACIACTCA
WX HOBU3HOM U OPUTMHAJIBHOCTBIO U HC JOJIKHO OBITH OOJIBIIIC TPCX.

CnernuanbHbI BOIIPOC JUIS 3aJaHHOTO PEXYIIEr0 MHCTPYMEHTa MOXKET
ObITh JIMOO 3a7aH TpernojaBaresieM, JUOO TPEJIOKEH CTYJICHTOM, JIMOO UM
BBIOpaH U3 CIICIYIONIUX BOIPOCOB.

1. HccnenoBaTh M3MEHEHHE WHCTPYMEHTAIBHBIX YIJIOB BIOJb PEXYLIEH
KPOMKH 33JIaHHOTO UHCTPYMEHTA.

2. TlocTtpouTs MaTeMaTHYECKYIO MOJENIb OMpEIeieHHUs] YIJIOB 3aJaHHOTO
PEXYyIIEro MHCTPYMEHTAa B CTATUYHOM WM KUHEMATUYECKOM CHUCTEME
KOOpAUHAT.

3. CpaBHUTb TpHUBEIACHHbIE B TEXHUYECKOW JIUTEpaType TEPMHHBI,
000O3HAaYEHUsT W OMNpPEACNCHHUs] KOOPAMHATHBIX IUIOCKOCTEH U YIJIOB
3aIaHHOTO PEXKYILET0 UHCTPYMEHTA CO CTaHAAPTHBIMHU.

4. VYCTaHOBUTh pa3NUyUe B  KOHCTPYKIUHM CTAaHJAPTHBIX  PEXYILUX
WHCTPYMEHTOB TMpEAHA3HAYEHHBIX i1 OOpaOOTKM KOHCTPYKLIHMOHHBIX
CTaJICH, )KapOMPOYHBIX CTAJIEN U CIJIABOB U JIETKUX CIIJIABOB.

5. IlpemsiokuTh BapUaHT CUCTEMbl KOOPJAMHAT W CMOCO0 3aJaHusl B HeH
IIOJIO’KEHMS TOBEPXHOCTEM JIE3BUSI MHCTPYMEHTA.

6. HccnepoBarh MoJIOKEHHE NEpEIHENW MOBEPXHOCTH JIe3BUS MHCTPYMEHTA B
3aBUCHMOCTH OT yIJIa HAKJIOHA TJIABHOM PEXYIIEH KPOMKH, IEPEAHETO yria
WJIM yIJIa B IJIAHE TJIABHOU PEXKYILEU KPOMKMU.

7. HccnemoBaThb MOJIO)KEHUE TJIABHOW  3aJHEHd  TOBEPXHOCTH  JIE3BUS
MHCTPYMEHTA B 3aBUCHMOCTM OT IJIABHOTO 3aJHETO YyIJa, yIJIa HAaKJIOHa
IJIABHOM PEXYIIEW KPOMKH WJIM yTJIA B IUIAHE TJIABHOU PEXYILEN KPOMKH.
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8. JlaTb OLEHKY OOIIECNPUHATON METOJIMKH HCCIEN0BAaHUS BIUSHUS YIJIOB
PEXYIIEr0 HHCTPYMEHTA Ha IMPOLIECC PE3aHusl ¢ TOUKH 3PEHUS MOJIOKEHHS
HOBEPXHOCTH JIE3BUSI.

9. PaccmoTpeTh METONbI yMyUIICHHS T€OMETPHUUECKHX MapaMeTpoB padoueit
YaCTH 33JaHHOTO HHCTPYMEHTA.

10. [laTh BHEIIHIOI KapTHHY W3HAIIMBAHUS JIE3BHUS 33JaHHOTO MHCTPYMEHTA U
CHIO0COOBI BOCCTAHOBJIEHUS €r0 PEXKYILEH CIOCOOHOCTH.

11. U3yunth MeEXaHWU3M BO3HHUKHOBEHHUS IIEPOXOBATOCTH 0OpabOTaHHOM
HOBEPXHOCTH NpU pabOTE 3aJaHHBIM HHCTPYMEHTOM.

12. U3yunth 3aBUBaHHE U JpoOJieHHE CTPYXKKH TMpu paboTe 3aJaHHBIM
UHCTPYMEHTOM.

13. [IpuBecTH BO3MOXKHBIE MYTH TMOBBIIICHUS KauecTBa M pabOTOCIOCOOHOCTH
3aJIaHHOTO PEXYIIEr0 MHCTPYMEHTA.

14. IlpeasioxxuTh CBOW BapHaHT OIPEAEICHUS HCIOJHUTENbHBIX Pa3MEPOB
pabodeil yacTH 3aJaHHOTO HHCTPYMEHTA.

B nocnenHux AByxX ciydasx Tema CIEeHUalIbHOI'O BOIPOCA YTBEPIKIAETCS
npenoaaBaTeieM.

2.7. 3ALIUTA PABOTHBI

K 3amure paboThl AOMKHO OBITH TMOATOTOBJIEHO  COOOIIEHUE,
OTpakarolee pe3yabTaThl padoThl, a HE €€ XO/I.

CooO11eHne HAYMHAETCS C HAUMEHOBAHMS 3aIaHHOTO0 MHCTPYMEHTA, €ro
pa3MepoB U 0003Ha4YeHMs. 3aTeM MPUBOAUTCS €ro CIyKeOHOe Ha3HayeHHe, a
MOCJIE ATOTrO - PE3yjbTaThl HCCIEIOBAHMI W BBIBOABL. B TEKCT cooOleHus
BKJIFOUAETCs pa3paboTka crenuanbHoro Bomnpoca. CoodIieHne nuTioCTpUpPyeTCs
MaTepHalaMH OT4eTa 1o paboTe (3CKU3bI, CXeMBbI, rpaduKH, TAOIHIIbI).

Texcr cooOuieHus MOKET OBbITh NPHUBEACH B OTYETE MO JIAOOPATOPHOM

paboTe. ITo pelIeHre IPUHUMACT UCTIOJTHUTEIIb.

3. BAJIAHME K 3AHSITUIO “1.1. PE3LIBI”

ITPU NOJATOTOBKE K PABOTE U3YUYMUTE:

cojJiep;kaHue padoThI,
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OCHOBHBIC BHBI, KOHCTPYKLIHIO M Ha3HAYCHHE pE3I0B TOKAPHBIX,
CTPOTAJIBHBIX B JOJOSKHBIX [3, . 43-55]

KOHCTPYKTHBHBIE OCOOCHHOCTH M BBIOOp T€OMETPHUYCCKUX IapaMETpPOB
pe3noB [3, c. 43-55; 6, c. 289-301];

IpuOOpsl M METOJBl HM3MEPEHHsST KOHCTPYKTHBHBIX M T'€OMETPHUYECKUX
napaMeTpoB pe3ioB [4, ¢. 18-29];

3a/laHie TIOJIOKEHUSI TEOMETPHUYCCKUX DICMCHTOB JIE3BUSI PEKYIIETO
WHCTPYMEHTA B MHCTPYMEHTAIILHOW cucTeMe KoopauHar [3, c. 10-13].

BO BPEMS BAHSITUSA:

IMOJIYYHUTC HOIIYCK K pa60Te, OTBCTHUB Ha BOIIPOCHI JJII CAMOKOHTPOJIA,

BBIITIOJIHUTC UCCICAOBAHUC KOHCTPYKIIUH N TCOMECTPUICCKHX ITapaMCTPOB
34IaHHOT'O pe31a.

BOonrPoOCHI 1Jid CAMOKOHTPOJIA

1. JlaiiTe cranmapTHOE ONpeiesieHue pe3iia.

2. ITo xakuM TpU3HAKAM KIacCU(DUIUPYIOTCS PE3IIbI?

3. HaiiTe kmaccudukaiuio TOKAPHBIX, CTPOTATBHBIX U JOJOCKHBIX PE3I0B
10 BUJLY U XapakTepy 00paboTKH.

4. HazoBuTe 4acTH peslia U JainTe UX CTaHJapTHBIC OTPEICICHUS.

5. HazoBuTe »yeMeHTBl JIE3BHSl PEXKYIIEr0 WHCTPYMEHTA M JalTe HX
CTaHJAPTHBIE ONPEICTICHUS.

6. Kak onpenensitoT monepevyHoe CeUeHUe IepKaBKu pesa?

/. YKaXKUTE€ KOHCTPYKTUBHBIE OCOOCHHOCTH IS PE3IOB TOKAPHBIX
PaCTOYHBIX U OTPE3HBIX.

8. [lepeuncnure mnpeuMyIiecTBa PeE3lOB TOKAPHBIX, OCHAIICHHBIX
MHOTOTPaHHBIMU HENEpPEeTaunBaeMbIMH IJIACTUHAMU, IO CPABHEHHUIO C pe3laMu
C HamassHHBIMU TUTACTUHAMH U3 TBEPJIOTO CIIIaBa.

9. HazoBute ciocoObl CTPYKKOJOMaHUs U 00JIaCTh UX Ha3HAYCHUSI.

10.Kakas cucrema KOOpPAMHAT HWCIIOJIB3YETCS MPU 3aJaHUU TIOJOKCHHUS
NMOBEPXHOCTEH  JIe3BMs, KOIJla  MHCTPYMEHT  pacCcMaTpuBaeTcs  Kak
F€OMETPUYECKOE TENO?
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11.MaiiTe cTaHmapTHBIE TEPMHUHBI, OOO3HAUEHHUS M OMNpPEACIICHUS s
YIJIOB, OIpPENENSIONMX IOJ0XKEHHE B IMPOCTPAHCTBE NEpeaHEl U TJIaBHOMN
3aJIHel TOBEPXHOCTEH JIe3BUS HHCTPYMEHTA.

12.B dyem CyHIHOCTh 3a/laHusl TMOJIOKEHHS] TIOBEPXHOCTH JI€3BHUSA
MHCTPYMEHTA JIBYMsI IJIaBHBIME BekTopamu T, u T,?

13.IlepeunicnuTe OCHOBHBIEC TPYIIIBI COBPEMEHHBIX WHCTPYMEHTAIbHBIX
MaTepHaliOB U TPUBEIUTE NPUMEPHl MAapOK HWHCTPYMEHTAIBHBIX MaTepUaoB
JUISL 3TUX TPYIIIL.

14.HazoBuTe OCHOBHBIE TPEOOBAHMS K MHCTPYMEHTAIBHBIM MaTepHaliaM.

15.IToueMy KOpITyC CTPOraJbHOTO pe3la JeIaeTCsl H30THYThIM?

4, 3ATAHME K 3AHSTUIO “1.2. OCEBOI UHCTPYMEHT JUULSI OBPABOTKU OTBEPCTHIT”

ITPM NOATOTOBKE K PABOTE U3YYMUTE:

OCHOBHBIC BHJIbI, KOHCTPYKIIMIO M Ha3HAUYCHUC CBEpPJ, 3CHKECPOB WU
pa3BepTok [3, ¢. 101-131];

KOHCTPYKTHUBHBIE OCOOCHHOCTH W BBIOOpP T€OMETPHUYECKUX IapaMeTpPOB
CBEpJ, 3€HKepoB U pasBepTok [3, c. 101-131; 6, c. 381-385, 398-399,
411-414];

npuOOpEl M METOAbI HU3MEPEHHS KOHCTPYKTHBHBIX H T'€OMETPHUECKUX
napaMeTpOB CBEpJI, 3CHKEPOB M pa3BepTok [4, ¢. 40-43 wm 5, c. 31-35].

BO BPEMS 3AHSITUSA:

MOJIYYHUTE JIOMYCK K paboTe, OTBETUB HA BOTPOCHI JIJIsi CAMOKOHTPOJIS;

BBITIOJIHUTE UCCIIEAOBAHNE KOHCTPYKIIMHA U TEOMETPUUECKUX TTapaMEeTPOB
3aJIaHHOTO OCEBOTO MHCTPYMEHTA sl 00paOOTKUA OTBEPCTHHA.

BOonPOCHI J51 CAMOKOHTPOJISA

1. laitTe cranapTHOE ONpeieNieHue CBEpIia, 3eHKepa 1 pa3BepTKHU.
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2. HazoBuTe OCHOBHBIE BU/IbI CBEPJI, KOHCTPYKTHUBHBIE U TEOMETPUUYECKHE
napameTpbl UX padoyel 4acTH.

3. [IpuBenure MeTOABl YIYYIIEHHUS TEOMETPHUUECKHX IapaMeTpoB
CIIUPAJIbHBIX CBEPJI, 36HKEPOB U PA3BEPTOK.

4. YkaxuTe 0COOEHHOCTU KOHCTPYKIIMU CBEPI JIJISl TITyOOKOTO CBEPJICHUS.

5. Kakoe Ha3HaueHuWE 3€HKEPOB W 3€HKOBOK M  KAaKOBBl  HX
KOHCTPYKTUBHBIE 0COOCHHOCTH?

6. YkaxxuTe Ha3HAYCHHUE U PA3HOBUIHOCTH PA3BEPTOK.

7. HazoBute Ha3HauYCHUE 51 KOHCTPYKTHUBHBIE 0COOEHHOCTH
KOMOWHUPOBAaHHBIX HHCTPYMEHTOB ISl 00paOOTKHA OTBEPCTHIA.

8. Kak ompenpensgercss nuamerp KanuOpyrOIIed 4acTu HUJIMHIPUYECKOTO
3€HKEpa U Pa3BEepPTKU?

9. Vkaxkurte paznuyue MKy py4HOU U MAaTUHHON pa3BEPTKOM.

10.C kaxoil 1enblo JenaeTcsi HEpaBHOMEPHBIN OKPYXKHOHM Iar 3yOneB
pa3BepToOK?

5. BAJIAHUE CTYJIEHTY K JIABOPATOPHOMY 3AHATHIO “1.3. ®PE3LI”

ITPU NOATOTOBKE K PABOTE U3YYMUTE:

OCHOBHBIC  BHJbI, KOHCTPYKIIMIO ¥ Ha3HauyeHue ¢pe3 U  ux
KOHCTPYKTHUBHBIE 0coOeHHOocTH [3, ¢. 80-100];

BBIOOD M HA3HAYCHHE ICOMETPHUCCKHX apameTpoB ¢pe3 [7, c. 347-350];

npuOOpEl M METOAbI HU3MEPEHHS KOHCTPYKTHBHBIX M T'€OMETPHUECKUX
napameTpoB dpe3 [4, c. 60-62 uau 5, ¢. 54-55].

BO BPEMS 3AHSITUSA:

MOJIYYHUTE JIOMYCK K paboTe, OTBETUB HA BOTPOCHI JIJIsi CAMOKOHTPOJIS;
BBITIOJTHATE UCCIICI0BAHNE KOHCTPYKIIUU U TEOMETPUICCKUX MTapaMeTPOB
3aIaHHOM (ppe3HI.

BOonPOCHI J51 CAMOKOHTPOJISA

1. laliTe cranmapTHOE onpeaesieHue Ghpesbl.
2. YKaXHTe MPU3HAKH, IO KOTOPHIM KJIaccupumupyrorcs ppessi.
3. Jaiite knaccudukanuio Gppe3 u Ha30BUTE OCHOBHBIE BUJIBI (hpe3.
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4. Kakue ycnoBusi 0OpaOOTKH ONPEAENSIOT JUaMeTp LUIUHAPUYECKON
bpe3br?

5. Kak BbIOpaTh 4KcCIii0 3yObeB Y TUCKOBBIX (hpe3?

6. [lepeuniciiure ¢dopmbl 3yObeB MENbHBIX (pe3 U 0o0macTh UX
PUMEHEHUS.

7. Ilepeunciiure mnpeuMyInecTBa COOPHBIX ¢pe3 IO CPaBHEHUIO C
HEIbHBIMH.

8. B kakux cimyyasx NpUMEHSIOT 3aThIOBaHHbBIE (Ppe3bl?

9. Kak oOecreunTh ycloBHE paBHOMEPHOCTH (pe3epoBaHUs IS
WIMHIPUYECKUX dpe3?

10.C xakoi 1esbi0 IPUMEHSIIOT HabOPBI Ppe3?

11.Ha3oBute criocoObl 3aTUIOBAHUSA U YKAXKUTE 00JACTh UX IPUMEHEHHUS.

12.VxaxuTe mpUYMHY JBOMHOTO 3aThUIOBaHMS (pe3 co NUIM(POBAHHBIM
npoduiem.

13.IIpuBeanTe ypaBHEHHE CIUpaIn ApXuMea.

14.CocraBbTe ypaBHEHHE TPACKTOPUU TOUKU TJIABHOW PEXYIIEH KPOMKHU
UUAJTMHIPUYECKOU Ppe3bl.

6. SAJAHME K 3AHSTHIO “1.4. PESbBOHAPE3HOM MHCTPYMEHT”

ITPU NOJATOTOBKE K PABOTE U3YYMUTE:

BUJIbI, KOHCTPYKIIMIO U Ha3HAYEHHE OCHOBHBIX BHJIOB PE3bOOHAPE3HOTO
WHCTPYMEHTA U MX KOHCTPYKTUBHBIC 0cOOeHHOCTH [3, ¢. 164-187];

BBIOOp M Ha3HAYEHHE TEOMETPHUYCCKUX IIapaMETPOB Pe3b0OHApPE3HOrO
UHCTpYMeHTa [6, c. 423-425, 439-441];

opuOOpsl M METOJbl M3MEPEHUs KOHCTPYKTUBHBIX JJIEMEHTOB U

reOMETPHUCCKUX MapaMeTpoB MeTuHKa [5, c. 96-97].

BO BPEMSA 3AHATUA:

MOJIY4UTE JOMYCK K paboTe, OTBETUB Ha BOMIPOCHI JJIsi CAMOKOHTPOJIS;

BBIIIOJIHUTC UCCIICAOBAHUC KOHCTPYKIIUHU N TCOMCTPUICCKHUX ITapaMCTPOB
3aJaHHOTO pCSB6OHap€3HOFO HHCTPYMCHTA.
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BoOnPOCHI 1Jid CAMOKOHTPOJIA

1. Vkaxunre XapaKTEpUCTUKHU PE3bOBI.

2. [lepeuncnure OCHOBHBIC CIOCOOBI (PopMOOOpa3zoBaHUs pPe3bd Ha
JeTasX.

3. Haiite kiaccupukanuo pe3bOOHape3HOro MHCTPYMEHTA.

4. JlaliTe cTaHAapTHOE ONPEIEICHUE METUMKA U TUTAIIKH.

5. HazoBuTe OCHOBHBIE IPENMYILIECTBA PE3bOOBBIX PE3IIOB B CPABHEHUH C
JPYTUMU BUJAMU Pe3b0OHAPE3HOTO HHCTPYMEHTA.

6. [lepeuncnure OCHOBHBIE KOHCTPYKTHUBHBIE 3JEMEHTHl METYHUKOB H
OINPEENNTE UX HA3HAYEHUE.

7. Kakne mnapaMeTpbl MeTYMKAa U IUIAIIKKA BIUSIOT Ha TOJIIUHY
cpe3aeMoro ciosi?

8. HazoBuTe OCHOBHBIE KOHCTPYKTHUBHBIE 3JEMEHTHl IUIAIIKH U
OIPEENNTE UX HA3HAYEHUE.

9. Ilepeuncnure OCHOBHBIE KOHCTPYKLIHMH pPe3bOOBBIX (Ppe3 U MOSICHUTE
MPUHIUI UX PaOOTHI.

10.Ha3oBuTe HHCTPYMEHTHI AJIs1 HAKAThIBAaHUSI PE3bOBI.

11.Ha3zoBute cxembl pe3aHus, NpPHUMEHSEMbIe ISl pPe3bOOHAPE3HBIX
WHCTPYMEHTOB.

12.Ha xakue »smeMeHTH TpoGMiIs pe3bObl METUYMKAa Ha3HAYaITCA
JIOTITyCKHU?

7. 3AJTAHME K 3AHATHIO “1.5. 3YBOPE3HbBIM MHCTPYMEHT”

IIPM NOATOTOBKE K PABOTE U3YUYUTE:

MeTo eI (hopMooOpa3oBaHus 3yObeB Kojec [3, ¢.192-193, 198-201];

OCHOBHbIE BHJbl W Ha3HAYeHHE YEpBSIYHbIX (pe3, TOJOSKOB W

3y0OCTPOTraJIbHBIX PE3IOB W MX KOHCTPYKTHBHBIC ocoOeHHOCTH [3, ¢.206-234,
252-253];

BHIOOD W Ha3HAUYEHHE TIE€OMETPUYECKUX I[ApaMETPOB 3yOOPE3HOTO
UHCTpYMeHTa [6, ¢.524; 3, ¢. 210];

MpuOOPEl U METOJBI M3MEPEHHS] KOHCTPYKTHUBHBIX U TEOMETPUUYCCKUX
napaMeTpoB YEPBIUHBIX (pe3 u 10y105K0B [5, ¢.78-79, 82-84].
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BO BPEMSI 3AHATUA:

IMOJIYYHUTC NOITYCK K pa60Te, OTBCTHUB Ha BOIIPOCHI IJII CAMOKOHTPOJIA,

BBITIOJTHUTE UCCIIEIOBAHNE KOHCTPYKIIUA U TE€OMETPUUYECKUX IMapaMeTPOB
3aJIaHHOTO 3yOOPE3HOI0 HUHCTPYMEHTA.

BonPoChI 1JiI CAMOKOHTPOJIA

1. OOBscHUTE CYIIHOCTh METOJOB KOIIMPOBAHUS U OTUOAHMSL.

2. [lepeuncnure OCHOBHBIE KOHCTPYKTHUBHBIEC DJIEMEHTHI YEPBAYHBIX (Ppe3
JUISl HAp€3aHUsl LWINHAPUYECKHUX KOJIEC U ONIPENEIINTE X Ha3HAUCHHUE.

3. [lepeuncnnure OCHOBHBIE KOHCTPYKTHUBHBIC OJJIEMEHTHI JIOJIOSKOB W
OIPEJENINTE UX HA3HAYECHUE.

4. Tlepeuucnure OCHOBHBbIE KOHCTPYKTHUBHBIE 3JIE€MEHTBI
3y0OCTPOrajIbHBIX PE3L0B U ONPEACIUTE UX Ha3HAUCHHUE.

5. Kakue ocHOBHbBIE OTAMYHS B KOHCTPYKIIMU U pacyeTe YepBAYHBIX Ppe3
JUISl HAp€e3aHUsl LWIMHAPUYECKUX U YEPBSYHBIX KoJiec?

6. O0bscHUTE TPUYUHY HW3TOTOBICHHUS JHUCKOBBIX MOMAYNBHBIX (pe3
Habopamu u3 8 u 15 ¢pes.

/. YKaxxute npeumylecTBa MeToJla Oru0aHusi B CPAaBHEHHH C METOAOM
KOIIMPOBAaHMUS.

8. aiite kmaccupukannio OOKATHBIX HMHCTPYMEHTOB [JISl TOJTYYCHHS
HEIBOJILBEHTHBIX MTPOQHIICH neTanei.

9. YUrto mpexacTapiusieT coO0r AOTOIK?
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IMPUMEP COCTABJIEHUA OTYETA 110 JIABOPATOPHBIM PABOTAM
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MMHHCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUNICKOM ®EJIEPAIIN]
denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOC YUPCSIKICHHE
BBICIIETO MPO(EeCCHOHATBLHOTO 00pa30BaHUs

«/laIbHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»

(IBOY)

e

NHXEHEPHAS IIIKOJIA IB®Y

Kageapa «TexHosioruit npoMbILIJIEHHOI0 IPOU3BOACTBA)

PEXYIIUA UHCTPYMEHT

OTtuer no J1adopaTopHbIM padoTam

HUcnoaaurein

CTyIEHT rpynnsl M - ...

(moamuchk, naTa)
(A. O. ®amunus)

PykoBoaurenn

(moamnuch, JaTa)
(1.0. damunus)
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PABOTA 1. UCCIIEHOBAHUE KOHCTPYKIMHN U TEOMETPUYECKUX
ITAPAMETPOB PEXYIIUX MTHCTPYMEHTOB
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Ilenp pabOTHl 3aKIHOYAETCS B MCCIENOBAHUM BIMSHUS CITy:KEOHOTO
Ha3HAYeHMUs] METAUIOPEXKYIIEr0 HHCTPYMEHTa Ha €ro KOHCTPYKTHBHBIE MU
T€OMETPUYECKHE ITapaMETPBHI.

JIaHHOMY HCCJICIOBAaHHMIO IOJJICKAT PE3Ibl, OCEBOW WHCTPYMEHT IS
00paboTKH O0TBEepCTHH, hpe3bl, pe3bO0OHAPE3HOM U 3yOOPE3HBIN HHCTPYMEHTHI.

1. Coneprxanue paboThl

HccnenoBanne KOHCTPYKIMM M F€OMETPUYECKUX IMAPAMETPOB 3aJaHHBIX
PEXKYIIUX UHCTPYMEHTOB BBIIIOJIHAETCSA B CJIIEAYIOLIEM IOPSIKE:

1) onpenenuTh BUI, pa3Mepbl 1 0003HAYEHUE HHCTPYMEHTA,;

2) IPUBECTH CXeMy pabOThl HHCTPYMEHTA;

3) U3Y4HUTh KOHCTPYKIIUIO i TEOMETPUUICCKHE TapaMETPbl HHCTPYMEHTA:
JaTh ACKU3 HMHCTPYMEHTa C OOO3HAaYE€HHWEM €ro 4acreh u
r€OMETPUYECKUX DIIEMEHTOB JIE3BHS,

JaTh O3CKM3 paboyedl 4YacTu HHCTPYMEHTa C 0003HaueHHEM
KOOPAMHATHBIX IUIOCKOCTEH M yIJIOB B HMHCTPYMEHTAJIBbHON cHCTEME
KOOpJMHAT,

— H3MEPUTH OCHOBHBIC Pa3Mepbl HHCTPYMEHTA U €T0 YIJIbI,
— YCTaHOBUTH CITy’)KeOHOE Ha3HAUCHUE HHCTPYMEHTA,;
4) uccrienoBath padboOUyI0 YaCcTh HHCTPYMEHTA;
5) caenath BBIBOJIBL,
6) crienManbHbIH BOPOC;
7)1o pe3yabTaTaM BBINOJHCHHONW pabOThl MOATOTOBUTH COOOIICHHE
IPOJAOKUTEILHOCTHIO TPH-TIATh MUHYT.

2. Pesenn

2.1. Bun, pa3mepsl U 0003HaYeHUE
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Peserr - ogHOME3BUITHBIN HHCTPYMEHT 1711 00paOOTKH C MOCTYMATEIbHBIM
WM BPAILlaTEeIbHBIM IJIaBHBIM JIBH)KEHUEM PE3aHUsl U BOZMOXKHOCTBIO JABUKE-
HUS TI0J]a4M B HECKOJIBKUX HampasieHusx [1, m. 3.22].

3amaHHbld pe3eny uMmeer mapkupoBky: 2100-0467 TSKI10 u ToBapHbIit
3HAK OPEINPUATUS U3TOTOBUTEIS.

I/ISY‘{CHI/IG KOHCTPYKIHUHU 3aJaHHOT'O PC31a IT0Ka3aja0 CICAYIOIICC:

— pabouass YacTh pe3lla NpPEJCTaBlIsAeT CcOO0OM HamasHHYIO IUJIACTUHY U3
TBepaoro cmuiaBa Mapku T5K10, u mosTomy pe3er OTHOCUTCA K COCTABHOMY
pPEeXyIIEMY HHCTPYMEHTY;

— KpEMNe)KHasl 4acTh BBIMIOJIHEHA B BUJE CTEPXKHS MPSAMOYTOJIBHOTO CEUYEHUS
pasmepom HxB=20x16 mwm;

— oOmas nimuHa pesna 120 mm.

[Io KOHCTPYKTHBHBIM OCOOEHHOCTSM H3Y4aeMOIro pe3la MU €ero
MAapKUPOBKH MOXHO CIE€JaTh 3aKI0YeHHe, 4To peseny m3roroBiaeH no ['OCT
18878-73 “Pe3upl TOKapHbIE MPOXOJHBIC MPSMBIE C IUIACTUHAMU U3 TBEPJOTO
cruaBa. Koncrpykuus u pasmepsr” [2, 3]. JlaHHBIN cTaHAapT PacpoOCTPaHICTCS
Ha TOKapHBIC MPOXOJHBIC PE3Ibl OOIEeT0 Ha3HaueHus ¢ yriaamu ¢=45°, ¢=60°,

(@=75° ¢ HaNassHHBIMHK TTACTUHAMHU U3 TBEPOTo cruiasa [3].
I'OCT 18878-73 ycraHaBIMBAET CIIEIYIOIIEE:

1) KOHCTPYKIMS U OCHOBHBIC pa3Mepbl PE3IOB JOKHBI COOTBETCTBOBATH
yKa3aHHBIM Ha uepT. 1-4 u B Tabn. 1-4;

2) yroJl Bpe3KH IUIACTUHBI B CTEPIKEHbB ISl 00pa0OTKU YyTryHa U XPYIKHX
MatepuaiioB - 10°, nyis o6paboTku craneit u apyrux marepuainon -0°;

3) 2JeMEHThl KOHCTPYKIMA M TEOMETPHYCCKHE TapamMeTpbl pPe3IOB
yKa3aHbl B PEKOMEHAYEMOM MPUIIOKEHUH K JaHHOMY CTaHIapTy;

4) ¢opma 3aTOUKM TIEpEIHEH MOBEPXHOCTH W JIOBOJKA PEXKYIICH YaCTH
yKazaHbl B pekoMenayemom npuinoxernu 2 k 'OCT 18877-73;

5) texuuueckue TpedoBanus - mo ['OCT 5688-61.

B cootBerctBuu ¢ Texuuueckumu tpedboBanmsmu mo 'OCT 5688-61 Ha
OJIHOM M3 OOKOBBIX CTOPOH KaxA0Tr0 pe3lia JOJKHbI ObITh HAHECEHBI:

- TOBapHLIﬁ 3HAK IMPCAIPUATHUSA - U3TOTOBUTCJIA,

— I[IMPUHA PEXYIIEH YacTu JJisl MPOPE3HBIX PE3LOB;
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— Mapka TBEpJIOro CIUIaBa;
— 0003HaUEHHUE rOCyIapCTBEHHOIO 3HAKA Ka4eCTBa IPU €T0 MPHCBOCHHH.
CpaBHeHHE MapKUPOBKH, HAHECEHHOW Ha pesell, ¢ TpeboBanusmu ['OCT
5688-61 mokazano, 4To MapKHPOBKA pe3lia BHITIOJHEHA MOJHOCTHIO MO ATOMY
CTaHJapTYy.

B cooTBeTcTBUU ¢ MapKUPOBKON M KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU
ATOT pe3ell TOKAPHBINA MPOXOJHOM MPSIMOU IMpaBblii, UCIIOIHEHUS 2, CEUYEHUEM
HxB=20x16 MM, ¢ yrjiom B IJlaHE peXyIield KpOMKH (p=45°, ¢ yIriioM Bpe3KH

rutactuHb! 0°; ¢ mmacTuHOM TBepaoro cruiaa mapku T5K10 [3].

Ero ycioBHOe o6o3HaueHue [3]:

Pesen; 2100-0467 TSK10 I'OCT 18878-73.

2.2. Cxema paboTsI

Touenne xapakrepusyercs BpallaTEIbHBIM IJIaBHBIM  JIBUOKCHUEM
pe3aHus U BO3MOKHOCTBIO N3MEHEHUS PAJNyCca €T0 TPAEKTOPHUU.

[Tpu TodyeHnn BpamareaIpHOE TJIABHOE JIBIKEHNE pe3anus Dy coobmaercs
3aroToBKe, a JABMKEeHHE nojaun Ds - pesiy (puc. 1).

d,
=)

o
_.___:y

Puc. 1. Cxema paboThsI pe3iia TOKapHOTO MPSMOTO TTPOXOTHOTO

Pe3nbl TOKapHbIE MPOXOJHBIE MPEAHA3HAYEHBI JJISI TOYEHUS HapYyKHOU
MOBEPXHOCTH C JIBUKEHUEM T0JIaud BJIOJL 0Opa3yrolel JTMHUU 00paboTaHHON
MOBEPXHOCTHU. ITOT BUJI TOUCHHS HA3bIBAETCSI 00TAYNBAHHUEM.
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Jl7is pe3IoB TOKapHBIX MPOXOJHBIX B Ka4ECTBE MCXOJHON 00pasyromiei
JUHUYW TIPUHATA TpsSMas JIMHWS, MMapajuielibHas OCH BPaIlaTeIbHOTO TJIABHOTO
OBUOKeHHsT pesaHusa. CremoBarenbHO, HWCXOMHOE HampaBlieHUE JIBIKECHUS
nomaun Ds Oyzmer Takke mMapauiebHBIM OCH BpPAIIaTeIbHOTO TJIABHOTO
JIBYKCHHSI pe3aHus, T.€. OHO 3aJaHO B HESBHOM BHJEC B OMNpEACICHUU
“mpoXoHOMN™ AJisl pe3lia TOKAPHOTO.

B kauecTBe cHCTEMBbI KOOpPJMHAT, UCIOIL3YEMOU MPU MPOCKTUPOBAHUH,
U3rOTOBJIIGHUM U YCTAaHOBKE Ha CTaHKE peE3IOB TOKApHbBIX, IPUHATA
npsmoyroisibHas cuctema koopauHat (IICK), o6pasoBanHas B paccMaTpuBaeMOM
TOYKE PEXKYIIeH KPOMKH CKOPOCTHIO BpallaTEJIbHOIO TIJIABHOTO JIBHXKCHHUS
pe3aHusi 3TOM TOYKH, PATUYyCOM €€ TPACKTOPUU M OChIO BpAIIATEIBHOTO
TJIABHOTO JIBDKEHUS pe3aHusA. TaKk Kak HamnpaBlI€HUE CKOPOCTU TJIaBHOIO
BpallaTeIbHOIO JIBMDKEHHUSI pE3aHHus B OOIIEM Cloydyae HEOJUHAKOBO B
pPa3IMYHBIX TOYKAX PEXYIIEH KPOMKH, TO BBIOMparOT 0a30Byl0 TOuKy. B
KadyecTBe 0a30BOM TOUKM Ha pe3lie MPUHUMAETCSl BEpIIMHA JIe3BUS - Touka Bo

(puc. 1).

Jiist cxembl paboThl pe3ila TOKApHOTO MPOXOIHOTO, MPUBEIEHHON Ha pUC.
1, eTMHCTBEHHO OOIIUM TE€OMETPUUYECKUM DJIEMEHTOM JIC3BUS WHCTPYMEHTA W
00paboTaHHOM MOBEPXHOCTHU ABJISETCS TOuKa Bo. DTO 3HAYMT, 4TO JUIIH OJIHA
TOYKA PEXYIIEed KPOMKH ITOCIEAOBATEIHHO BCTYIAeT BO B3aMMOJCHUCTBHE CO
BCEMH TO4YKaMu oO0paboTanHOil moBepxHOcTU. OTCl0Ja - Ha KOHEYHOM
pe3ynbTaTe HE OTPA3UTCS JH000€ M3MEHEHHE (POPMBI MU PACTIONOKECHHS BCEi
peXyIIeH KPOMKU, HE U3MEHSIIOIIEE TIOJIOKEHUE U TPACKTOPHIO padodeil TOUKH

Bo pesna.

3. KoHCTpyKIMS ¥ TeOMETPUUYECKUE TapaMeTPhI pe3la

Pesenr umeet pabouyro U KpenexxHyro 4acTu. Pabouast yacTh BITIOJIHEHA B
BHUJI€ TBEPAOCIUIABHOM IUIACTHHBI, a KPEIMEKHAas 4acTh - B BUJE CTEPIKHA
NPSIMOYTOJILHOTO ceueHusi pazMepoM HxB=20x16 mM. DneMeHTbl KpeneKHOM

JaCThu pe3la OPHUCHTHPOBAHBI OTHOCHUTCIIBHO  BCKTOpa CKOPOCTHU 170

BpaIaTeIbHOTO TJIABHOTO JIBIDKCHHSI pe3aHusi B BepIIMHE Jie3BUsS Bo
CIIEAYIOIIMM 00pa3om

(puc. 2):

— OmNOpHAas IOCKOCTH | TepnenauKyspHa Bektopy Vo;
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— ocb O-O crepxHS NEPHEHIUKYJSIPHA OCH BpalIaTEbHOIO IJIABHOTIO
JIBUKEHUS PE3AHMUS 1, CIETOBATENLHO, BEKTOPY V.
IIpyr TakoW OpHMEHTALMH JIEMEHTOB KPEMEKHOM YaCTH pe3la UCXOIAHOE
HamnpaBslieHUE JBWXKeHUs nogauun Ds Oyzaer nepneHaukynspHeiM ocu O-O ero
KPEIEKHOM YaCTH.

Ha ocHOBaHMM yKa3aHHOM BBIIIE OPUEHTALMM JJIEMEHTOB KPEIEKHOU
4acTU pe3na GOpMUPYIOTCS IPAaBUIIA €T0 YCTAHOBKHU Ha CTAaHKE.

PaGouast d4acTb J@aHHOTO pe3lla HMEET OJHO JIe3BUEe, KOTOpoe
MpeACTaBIAeT cCOOOM CTaHAAPTHYIO IJIACTUHY TBepAoro criaBa mapku TSK10,
3aKPEIUIEHHYIO B KOPITYCE NAUKOM.

Ha ne3Bum pesna (puc. 2) pa3auyaroT MNEPEAHIO IMOBEPXHOCTh Ay,
33JIHIOI0 ITIOBEPXHOCTh 2 U 3, PeXyLIyI0 KpOMKY 4 U 5 u BepluHy Jie3Bus Bo.
Kak cnegyer u3 puc. 2, pexymas kpomka 4 GopMupyer OONbIIYIO CTOPOHY
CEYECHMSI CpPE3acMOro CJI0si M MO3TOMY OHA Ha3bIBACTCA TIJIABHOM peXyIlen
kpoMmkoit K. Torma kxpomka 5 - BcroMmorarenbHas pexymias kpomka K',
IIOBEPXHOCTh 2 - TJIaBHAs 3aJHSA1 NOBEPXHOCTb Ag M ITOBEPXHOCTh 3 -

BCIIOMOTATEJIbHAS 3a/1HsAs IOBEPXHOCTh Ay .

Ha puc. 3 uzobpaxena pabouast yacth pesna 2100-0467 B npoekuuu Ha
WHCTPYMEHTAJIbHYIO OCHOBHYIO IIJIOCKOCTh Pyy, KOTOpas meprieHauKyIspHa
BEKTOPY CKOPOCTH BpaIIaTEIHHOTO TJIABHOTO JBM)KCHHS B BEPIIUHE JIE3BUS (CM.

puc. 2).
7
8 YD . 8,
J\ 1] ‘ \
0 \\ L AR 5 N\ 2
1
5 A 4
/
By Q
120 B
3

Puc. 2. I'eometpuueckue snemenTs pesa 2100-0467
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B Touke B rnaBHOM pexyuier KpOMKH IPOBEACHBI MHCTPYMEHTAIbHAS
IJIOCKOCTB pe3anus Pn,, KOTOpas KacarelbHa K peXylled KpOMKE B TOUKe B u
neprneHuKysspHa Py, 1 HHCTpyMeHTanbHas TJIaBHAs CEKyIlas IIOCKOCTh Ptu,
NEPIIECHNKYJIAPHAS JIMHUM NiepecedyeHus miockocren Py, u Pn,. B mmockoctu
Ptu u3aMepsioTcss MHCTPYMEHTANBHBIC YTIIBI Yit, B, Oy, @ B TUIOCKOCTH Pyy - yromn
A

JIJisi TIONTHOTO ompeNeyieHUsl TMOJIokKEeHus1 pexymux kpomok K u K’

UCIIOJIB3YIOT MHCTPYMEHTAJbHBIE YIJIBI B IUIAHE PEXYIIUX KPOMOK @ U @',

KOTOPBIE U3MEPSIOT B MIOCKOCTH Py, Mexnay minockoctsiMu Py, Py, 1 Ps. Ps -

3T0 pabodas IIOCKOCT, B KOTOPOH PACIIONOKEHBI HAMPABIECHUS CKOpocTel V),

u V. Ha puc. 3 mnockocts PsnipoBenieHa uepes BEpILIUHY JI€3BHSL.

[Tonoxxenne mnepenHeil moBepxHOCTH Ay u yron ¢’ (cMm. puc. 3)
OJIHO3HAYHO OMPEIENSIOT MOJ0KEHNUE BCIIOMOTraTeIbHON pexyieid KpoMku K' .
J171s1 HOJTHOTO ONpENENIeHHS OJI0KEHHSI BCIOMOTaTeIbHOM 3aJHEN OBEPXHOCTH
A’0l MCIIONB3YIOT BCIIOMOTATENBHBIN 3aHUM yroa o'. Yrom o mu3mepsiercs B
mwiockoctu P'y,. [losTomy nma ero ompenenenuss B Touke B’ kpomku K’

MPOBOJAT MIIOCKOCTH P'tu 1 P’y

Puc. 3. Yripl B ”HCTpYMEHTANIbHOM cucTeMe KoopauHaT pesna 2100-0467

Pe3ynbTaThl H3MEPEHHUS YIIIOB PACCMATPUBAEMOrO pe3iia MPEICTaBIECHbI B
tadn. 1.
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N3mepenre AMHEHHBIX pa3MeEpoOB MPOU3BOJMIIOCH IITAHTEHIUPKYJIEM

(I'OCT 166-89) c uenont nenenus 0,05 MM, umeromeM npenesnsl usmepenus 0 -

250 MM, a yrIioB pesna - yraomepoM MasTHUKOBBIM 3 YPU (TVY 2-034-666-77) c

1eHou nenenus 1° u npenenamu uamepenns 0 - 360°.

Mapka tBepaoro cruiaa TSK10 npumensercs npu 4epHOBOM TOYEHUU B

JTUHAMHYECKHX YCIOBHX [2, Tabm. 4.9, c. 96].

CpaBHEHHE H3MEPEHHBIX 3HAYEHUN TIE€OMETPUYECKUX MapaMeTpoB C

PEKOMEHJYEeMbIMU 3HAUYCHHSAMU ISl YCJIOBUM 00pa®oTku (cM. Tabm. 1)

IIOKa3aJjlo, 4TO I[aHHBII;'I pe3C MOKCET OBITH PECKOMCHAOBAH [JIA YCPHOBOI'O

ToueHus cranei ¢ 6, =800 MIla, ecnu oH OyneT MUMETh MJIOCKYIO MEPEIHIO0

MOBEPXHOCTH C YIJIOM Y,=-9° U yroi ¢'=15°.

Tabmuma 1

N3MepeHHbIe U pEKOMEHIyeMbl€ 3HAUEHUS T€OMETPUUYECKUX MapaMeTPOB
paboueit yactu pesua 2100-0467 TSK10.

Tepmun Ob6ona- 3HayeHus mapameTpa
YEHUE | U3BMEPEHHO PEKOMEHIyeMOe U 00J1aCTh €ro
e MPUMEHEHUS
dopma nepenHen [itockas ¢ oTpunaTeNbHBIM ITEPETHUM
MTOBEPXHOCTHU yIa0M y=-5° - CTajb U CTAIbHOE JINTHE
— [Inockas
¢ 6 =800 MIIa u 3arps3HeHHOE
HEMETAUTMYECKUMHU BKJIIOUECHHUSIMU
(uepHOBas 00paboTKa); padboTa C
yAapaMu B YCIOBUSX KECTKOU
TEXHOJIOTUYECKOH CUCTEMBI [2, TalI1.
8.9, ¢.297]
HNHCcTpyMEHTABHBIHI 0° - mo I'OCT 18878-73
MEPEIHUM YTOJI
Vu 0°
HNHcTpyMeHTaIBHBIN 8° - yriepoanuCThIe U JIETUPOBAHHBIE
TIIaBHBIN 3aHUAN YO go ctamu [2, Taba. 8.12, ¢.304]
Oy
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NucTpymMeHTanbHbBIN o'y~ Oy IS MPOXOJIHBIX PE3L0B

BCHOM?FaTeHBHBIP'I o’ g0

3aIHUH yron

NHcTpyMEHTaIBHBIN A > 0° - 151 YepHOBBIX PE3IIOB, UTO

YroJl HaKJIOHA TJIaHOM N 0° yIpouHseT Bepimuny [2, ¢.301]

. n

pPEeXKyIIEH KPOMKH

NHCcTpyMEHTAIBHBIN 45° - ToYeHHEe B YCIOBUSIX

yTOJI B IUIaHE IJIaBHON 450 JIOCTaTOYHOU JKECTKOCTH

peXyIIen KPOMKH P TEXHOJIOTUYECKOH CUCTEMBI [2, TalI1.
8.13, c.304]

NHcTpyMeHTaIbHBIN 15° - 06paboTKa Ha IPOXOA

yToJ B IIJIaHE o 450 TBEPIOCIUIABHBIMHE pe3liamu [2, Ta0JI.

BCIIOMOTaTEIbHON ! 8.14, ¢.305]

PEXYIIEH KPOMKH

Pamnyc npu Bepmnne 1,LO0mm  |1,0 MM - 111 IPOXOIHBIX PE3LIOB C
IUTACTUHOW TBEPOTO CILIABA CEYEHUEM

k HxB=16x25 MM npu yepHOBOI

obpabotke [5, Tab:1. 19, ¢.191]

2.4. UccnenoBanue paboueit yacTu

W3yuaemblii pe3er] OTHOCUTCS K pesiiam obiero HasHaueHus [3]. Takue
pe3ibl MPUMEHSIOTCS TP 00pabOTKe AeTajie Ha YHUBEPCAIbHBIX TOKApHO-
BUHTOPE3HBIX CTAaHKaxX. XapakTePUCTUKAMH 3THX CTaHKOB, OINPEIEISIONINX
HauOOJBIIME pa3Mepbl 00pabaThiBa€MbIX Ha HUX JeTajei, SBISIOTCS
HanOOJBIITNN TUaMeTp o0pabaThIBAEMOT0 U3/ HaJl CTAHUHON U CYNIOPTOM
U PACCTOSTHUE MEXYy LIEHTpaMH CTaHKa, a JJIg PE3IOB - MaKCUMaJIbHasl BhICOTA
pe3ua H, ycranaBnuBaemMoro B pe3leaepxaree.

Kax cnenyer u3 puc. 1, pazmepsl oOpabatsiBacoii moBepxHoctu (d u 1) He
onpenenstor cedenne HxB u qmuny L pesna. [loatomy npu 06paboTke pe3niamu
TOKapHbIMHU MPSIMBIMM NPOXOJIHBIMU ceueHue HxB kpenexnon udactu pesna
OepeTcsi MO0 MakCUMalIbHOMY pa3Mmepy BbicOThl H peslia, ycTraHaBIMBaeMOro B
peslenepxarele.
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B KOHCTpYKIIMH pe3I[0B TOKapHBIX OOILIET0 Ha3HAYEHHs IPEITyCMOTPEHO
YUUTBHIBaTh Tpymmy oOpabaTbiBaeMOro marepuaia M Xapakrtep oO0paOoTKu
MapKOW TBEPIOCIUIABHOW HAallaMBaeMOW IUIACTUHBI W YIJIOM BpE3KH €€ B
CTEp>KeHb pe3la.

3Haue€HHE YIVIa B IUIAHE IJIABHOW pEXyled KPOMKH 3aBUCUT OT
JKECTKOCTU TEXHOOJOTHYECKOU CHUCTeMbI U m3MmeHsercs ot 30 mo 90° [2]. Dto
ycinoBue peann3oBano B ['OCT 18878-73 pesnamu ¢ yriioM B IJIaHE TJIABHOM
pexyei kpomku ¢p=45°, p=60° u ¢p=75°.

@dopMa HanmamBaeMbIX IJJACTUH M3 TBEPAOIO CIUIaBa MPUHATA MPOCTON
(mmockue mnepenHss W 3aJHAS NOBEPXHOCTH M NPSIMOJIMHEWHBIE PEXYIIHE
KPOMKH), TaK Kak TpeOdyemas (hopma nepeaHeil NOBEpXHOCTH U 3HAYEHUS YIJIOB

Y, o, o', A ¥ @' TIoJTydaroTces 3aTouKoi [3].

OO0paboTka KOHHWYECKHX (DACOHHBIX MOBEPXHOCTEH JAHHBIM PE3LOM
OrpaHWY€Ha 3HAYEHUSMHU YTJIOB B IJIaHE IIaBHOW U BCIIOMOTaTEIbHOU pexyIIen
KPOMOK.

2.5. BeiBOIBI

Peszen 2100-0467 T5K10 M0O)KHO peKOMEHAOBATH [JI1 YEPHOBOTO TOYEHHUS

craneit ¢ 6,=800 MIla, ecnu AOMONHUTENBHO 3aTOUYKON OyAyT 00€CTIeUEHbI:
- IIockas (popma nepeHen MoBEpXHOCTH C Y= - 5°,
- YTOJ1 B TUTAHE BCTIOMOTATEIHHON PEXYIIEH KpoMKU ('=15°.

JlaHHBIM ~ CTaHAAPTOM  TPEIYCMOTPEHA BO3MOXKHOCTH  W3MEHEHHS
clTy>)keOHOro Ha3HaueHus pe3nos (cM. nputokenue 2 k TOCT 18877-73).

2.6. CrieruanbHbBIN BOIIPOC.

(ITpuBouTCs pa3paboTKa CrenuaIbHOTO BOMPOCa, €CIH €ro TeMa CBA3aHa
C U3y4aeMbIM Ha JITAaHHOM JIa0OpaTOPHOM 3aHSITUU BUIOM PEXKYIIEr0 HHCTPY-

MEHTA).
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MMHUCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepallbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKJICHHE BBICIIETO 00pa30BaHUs

«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(ABDY)

NHXEHEPHASI IIKOJIA IBO®Y

TECTbBI K JABOPATOPHBIM PABOTAM U METOJINYECKHUE
YKA3AHMUA

no aucuuiuinie «Ilpoueccs popmoodOpa3oBaHNsi M HHCTPYMEHT)

Hanpagsaenue noaroroBku 15.03.04 ABroMaTu3amus TEXHOJIOTHYECKHUX
NMPOLECCOB U NMPOU3BO/JICTB

npopujib KABTOMATU3AIUA TEXHOJOTHYECKUX NMPOLECCOB U MPOU3BO/ICTB
(B MAIIMHOCTPOECHUH )

®opmMa MOArOTOBKH OYHAS

BaaguBocTok

2015

3 JlabopaTopHbIe pabOTHI
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3amura Kaxaou J1abopaTopHOU pabOThl COCTOUT U3 ABYX YacTEW: JAOIYyCKa
K JlabopaTopHO paboTe M 3amuThl oT4yeTa. JJomyck Kk paboTe MpOBOIUTCS IO
TecTaM, KOTOpble NMpuBe/ieHbl HIke 0e3 oTBeToB. [Ipruyuem TecTsl «Knunemartuka
pezanusi» u «Jlabopatopnas paGora 1.1.Pe3mpl» mpuBEeneHBI B BO3MOKHOM
BAPUAHTE MPH TECTUPOBAHUSA, & B OCTAIBHBIX - BOIPOCHI JaHbI MO TPYIIIaM.

3.1 Tema tecta «Kunemaruka pesanus»

JlaHHBI TeCT sBIsIETCS OOMMM TecTOM K JiabopaTopHod pabote 1
«HccnenoBanue KOHCTPYKIIMU M TEOMETPUYECKUX TMApaMETPOB PEXKYIIHUX
MHCTPYMEHTOB». TeMaTHKa BOIMPOCOB COOTBETCTBYET JIEKIMU «2. Kunemartuka
pe3aHus: KWHEMaTHUYeCKUE JJIEMEHTBI M UX XapaKTePUCTUKU BUIO0B 00PaOOTKH
pe3aHueM, oOIlMe KOHCTPYKTHUBHBIE OJJIEMEHTHI PEXYIIMX HWHCTPYMEHTOB,
r€OMETPUUECKHUE IIEMEHTHI JIE3BUS U YIJIbI JIE3BUHHBIX HHCTPYMEHTOB).

1. [laiiTe cTangapTHOE OMpejeieHue BUIa JIE3BUMHONW 00pabOTKH TOUCHHUE.

Jle3BuitHas 00paboOTKa ¢ BpalaTeIbHbIM IJIaBHBIM JBUKEHUEM PE3aHUS U
BO3MO>KHOCTBIO H3MEHEHUS PaANyCca €T0 TPAEKTOPHUU.

Jle3BuiiHast oOpaboTka ¢ BpallaTeIbHBIM TJIABHBIM JBHXKEHUEM pPE3aHUs
MIPY MOCTOSIHHOM PAJINyCE €ro TPACKTOPUM M ABHXKEHUHU MOJAYM TOJIBKO BAOJIb
OCH TJIaBHOTO JBH)KEHUS PE3aHUSL.

Jle3BuiiHast oOpaboTka ¢ BpaliaTeIbHbIM TJIABHBIM JBHXKEHUEM pPE3aHUs
IIPY TIOCTOSIHHOM PaJNyCe €0 TPACKTOPUH, COOOITAEMbIM HHCTPYMEHTY, M XOTS
Obl OJHMM JBIDKEHHWEM TI0/Iaud, HANPABJICHHBIM MEPHEHANKYIIPHO OCH
IJIABHOTO ABMXKCHUS PE3aHMUS.

OObpaboTka pe3aHreM, OCYIIECTBIsIEMasi OJHOJIE3BUIHBIM UHCTPYMEHTOM
C BO3BPAaTHO-NIOCTYIATEJIbHBIM IJIAaBHBIM JIBH)KEHUEM PE3aHUSL.

OOpaboTka MHOTOJIE3BUIHBIM ~HHCTPYMEHTOM C  IOCTYIATEIbHBIM
TJIaBHBIM JBM)KCHHEM pE3aHusi, paclpocTpaHsemas Ha BCIO 00pabaThIBaeMyro
IOBEPXHOCTh 0€3 IBMKEHUS MOJIaUH.
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2. JlaiiTe cTaHAapTHOE ONpEEICHUE PE3YIbTUPYIONIETO ABHXKCHUS pe3aHusl.

[IpssmonuHeiHOE TOCTyNaTelbHOE WM  BpAIATEIIbHOE  JIBUXKECHUE
PEXYIIEro HMHCTPYMEHTa WM 3aroTOBKH, MPOUCXOASIIEEe C HauOOJIbIIEH
CKOPOCTBIO B IIPOILIECCE PE3aHUsI.

[IpsMonMHEHOE TMOCTYNaTeIbHOE WM  BpallaTeIbHOE JABUKEHUE
PEXYILIEro MHCTPYMEHTA WM 3arOTOBKH, CKOPOCTh KOTOPOTO MEHBIIE CKOPOCTH
TJIaBHOTO  JIBIDKEHHUS  pE3aHMsi, MpelHa3HauyeHHOe i TOro, 4YTOOBI
pacnpoCTpaHUTh OTAEJIEHUE CJOosg MaTepuaia Ha BClO 00pabaTbIBaeMyro
MOBEPXHOCT.

CyMMmapHOE  ABWKEHHE  PEXYIIEr0 HWHCTPYMEHTAa  OTHOCHUTEIIBHO
3arOTOBKHU.

3. Kak OPUCHTHUPOBAHA HHCTPYMCHTAJIbHASA CUCTCMA KOOpI[I/IHaT?

OTHOCHUTENIBHO HaNpaBJICHUS CKOPOCTH PE3YJbTUPYIOLIETO JABUKECHUS
pe3aHus B pacCMATPUBAEMON TOUKE PEKYIIEN KPOMKH.

OTHOCHUTENIBHO HAINPABIEHUS CKOPOCTH TJIABHOTO JBHKEHUS pE3aHUS B
paccMaTpUBaEMOM TOUKE PEKYILIEN KPOMKH.

OTHOCUTENBHO HAIPaBJIEHUS CKOPOCTU TJIABHOTO JIBUXKEHHUS pE3aHUs B
0a30BOI TOUKE PEXYLIEH KPOMKHU.

4. JlaliTe cTaHIApTHOE ONPEIEIICHUE KPENEKHOU YaCTH PEKYIIIETO
WHCTPYMEHTA.

YacTp pexyliero MUHCTpyMeHTa MEeXIy pabouell 4aCThI0 U XBOCTOBUKOM,
ONpPEAEIAOIIAs KX B3AUMHOE PACTIOJIOKEHUE U PACCTOSTHUE MEXKIY HUMM.

YacTh pexyiiero HHCTPYMEHTa JIJIsl €T0 YCTAHOBKH U (MJIHM) KPETJICHUS B
TEXHOJOTMYECKOM 000pYI0BaHUU HIIM IPUCIIOCOOICHUU.

Yactp PEXKYHIECIOoO HHCTPYMCHTA, OCYHICCTBJIIAIOIIASA C€I'0 HAIIPaBJICHHC
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OTHOCHUTEIHHO 00padaThIBAEMOTO U3/ICTHUS WIIH MPUCITOCOOTICHUS.

YacTp pexylero MHCTpyYMEHTa, COJAepKallas JE3BUsl U BbITJIAXKUBATEIIN
IIPY UX HAUTUYUU.

KnunooOpa3Hblil 3IeMeHT peXyIlero HHCTPYMEHTa Ui MPOHUKHOBEHHUS
B MaTepUaJl 3arOTOBKU U OTACJICHUS CJ10s1 MaTepuaa.

5. Kak Ha3bpiBaeTcs KOOpAMHATHAS IUIOCKOCTb, IEPIIEHANKYISIPHAS JIUHAN
[IEPECEUYCHUs] OCHOBHOM INIOCKOCTHU U INIOCKOCTH Pe3aHus?

Pabouas 1mioCcKoCTh.
OCHOBHAaS ITOCKOCTb.
ITmockocTh pe3anus.

I'maBHas CCKylIas IINIOCKOCTD.

6. Kak Ha3pIBaeTCsl MOBEPXHOCTH JIE3BUSI MHCTPYMEHTA, KOHTAKTUPYIOIIAs
B [IPOLIECCE PE3aHUsl C TIOBEPXHOCTSAMH 3arOTOBKU?

I'maBHas 3aHsIsI TOBEPXHOCTb.
IIepennsiss HOBEPXHOCTb.
3aHss1 TOBEPXHOCTb.

BcnomorarenbHnas 3aIHAA IIOBCPXHOCTD.

7. Yem oTau4aeTcs BpallaTeabHOE IJIaBHOE IBMXKEHHUE PE3aHUs IPU TOUEHHUH
OT BpaIl[aTEIbHOTO IJIaBHOTO JABUKEHUS pe3aHus Mpu ppe3epoBaHUM?

B03M0KHOCTBIO U3MEHEHUS pauyca €ro TPaeKTOPUU U BO3MOKHOCTHIO
€ro COOOIIEeHUSI THCTPYMEHTY WJIM 3arOTOBKE.

['maBHOE MBMYKEHUE PEe3aHUs COOOIIAETCS MHCTPYMEHTY.

ITocTOSIHHBIM payCOM TPACKTOPUH ITOTO ABUKECHUS PE3AHMUS.
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B03MOXHOCTBIO H3MEHEHUS PAJNYCa €0 TPACKTOPHH.

8. UeMm oTimnuaeTcs BpalmiaTCJIbHOC I''TaBHOC ABUKCHUC PC3aHUS IIPU TOYCHUHA
OT BpallaTCJIbHOT'O INIABHOT'O ABHUKCHUA PC3aHUA IIPU 0CEBOH O6pa6OTK€?

Bo03MOXHOCTBIO U3MEHEHUS paanycCa €ro TpaCKTOpHUHU U BO3MOKHOCTBIO
cro COO6HICHI/IH HHCTPYMCHTY UJIM 3daI'OTOBKC.

['maBHOE ABMIKEHUE pe3aHus COOONIAETCS HHCTPYMEHTY.
[TocTosIHHBIM PaUyCcOM TPACKTOPUU ATOTO ABUKECHUS PE3aHMUS.

Bo03MOXHOCTBIO H3MEHEHUS paanyca €ro TpacKTopHu.

9. I[aﬁTe CTaHdapPTHOC OIIPCACICHHUC ABUKCHUA I1I0Ja4H.

[IpssMoIMHEMHOE TIOCTYNATENBbHOE WJIM  BpaIllaTEIIbHOE  JIBUYKCHUE
PEXKYIIET0 HMHCTPYMEHTa WJIM 3aroTOBKH, MPOUCXOAIIEe ¢ HauOOJBIICH
CKOPOCTBIO B ITPOLIECCE PE3AHUSI.

CyMmapHOe€  ABWIKEHHE  PEXYIIEr0 HWHCTPYMEHTa  OTHOCHUTEIIBHO
3arOTOBKH.

[TpssMoNTMHEITHOE TIOCTYIAaTEeIFHOE WITH BpaIaTeIbHOS JBUKCHHC
PEKYIIETr0 MHCTPYMEHTA WU 3aTOTOBKH, CKOPOCTh KOTOPOTO MEHBIIIE CKOPOCTH
TJIABHOTO JIBFDKEHUS PE3aHMsl, TPEeIHA3HAYCHHOE JJISI TOTO, YTOOBI
PacIpoOCTPaHUTh OTMIEIICHUE CIIOSI MaTepralia Ha BCO 00pabaThIBaeMyro
TIOBEPXHOCTb.

10. YeM oTiiMuaeTcs BpaliaTeIbHOE TJIABHOE JBMIYKEHUE PE3aHUs IIPU
(bpe3epoBaHUy OT BpaIllaTEIbHOIO TJIABHOT'O JBMIKCHUS PEe3aHMsI PU OCEBOM
obpaboTke?

Bo03MOXHOCTBIO U3MEHEHUS paanyca €ro TpaCKTOPpUHU W BO3MOKHOCTBIO
€ro COO6HICHI/I}I HHCTPYMCHTY HWJIM 3arOTOBKC.

['maBHOE NBUYKEHUE Pe3aHUs COOOLIAETCS MHCTPYMEHTY.
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IToCcTOSHHBIM pagyCOM TPAEKTOPUH ITOTO ABVIKEHHS PE3aHMUS.

Bo03MOXHOCTBIO H3MEHEHUS paauyca €ro TpaCKTOpHuH.

11. [JaiiTe cTanmapTHOE ONPEAEIICHUE COETUHUTEIBHON YaCTH PEKYLIETO
MHCTPYMEHTA.

KinHooOpa3Hblil 3JIEMEHT PeXyLIEro MHCTpPYMEHTa Uil IPOHUKHOBEHUS
B MaTepuall 3arOTOBKH U OTAEJICHUS CJI0sI MaTepuara.

Yactb PCXKYLICTO MHCTPYMCHTA, COACPIKAIaA JIC3BUA W BBIIIAXKHNBATCIIN
IIpHU UX HAJIMINH.

YacTh pexylero WHCTPYMEHTA, OCYIIECTBIISIONIAS €r0 HampaBlIeHUE
OTHOCHUTEJILHO 00pabaThIBAEMOT0 U3/IETUS WU IPUCITIOCOOICHHS.

YacTb pexyliero HHCTpYMEHTa MexAy padodeil 4aCcThi0 U XBOCTOBUKOM,
ONPEAENAIONIAasl UX B3aUMHOE PACIOJI0KEHUE U PACCTOSIHUE MEXK]TY HUMHU.

YacTb pexyliiero MHCTpyMeHTa JIJIsl €r0 YCTAaHOBKH U (WJIM) KPEIUICHUs B
TEXHOJIOTUYECKOM 000PYI0BAHUH WJIH MPUCTIOCOOICHUHU.

12. JlaiiTe cTangapTHOE ONpeieJIeHUue BUa JIE3BUMHON 00pabOTKH oceBast
obpaboTka.

Jle3BuiiHast 00pabOTKa C BpalllaTeIbHBIM TJIABHBIM JBUKCHUEM PE3aHUs U
BO3MOYKHOCTBIO U3MEHEHUS PANyCa €r0 TPACKTOPHUHU.

Jle3BuitHas 0OpaboOTKa ¢ BpallaTelbHBIM TJAaBHBIM JBHKCHHEM pe3aHUs
MIPY MOCTOSIHHOM PAJINyCE €ro TPACKTOPUM M ABUXKEHUHU MOJAYM TOJIBKO BHOJIb
OCH TJIaBHOTO JBMXKEHUSI PE3AHUSL.

Jle3BuitHas 0OpaboTKa ¢ BpallaTesbHbIM TJIaBHBIM JBM)KECHUEM pe3aHus
IIPU IOCTOSIHHOM PaJyCe €ro TPAEKTOPUHU, COOOUIAEMbIM HHCTPYMEHTY, U XOTS
Obl OJHMM JBWKEHHEM TO/aud, HANpPABJICHHBIM MEPHEHAUKYISIPHO OCHU
IJIABHOTO JBUKEHUS PE3aHMUS.

O06paboTka pe3aHueM, OCYIIECTBIsIEMAas OJJHOJIE3BUHHBIM HHCTPYMEHTOM
C BO3BPATHO-MIOCTYIATEIbHBIM IJIABHBIM JIBHXKEHUEM PE3aHUSL.
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OO0paboTka MHOTOJIE3BUMHBIM HHCTPYMEHTOM C  MOCTYIATEIbHbIM
IJIaBHBIM JIBDKEHMEM pE3aHusi, pacnpocTpaHseMas Ha BCIO o0OpabaTbiBaeMylo
MTOBEPXHOCTH 0€3 ABMKEHUS TTOTAYH.

13. JlafiTe cTangapTHOE OMpEEICHIE BUAA JIE3BUIHHON 00paboTKH
bpesepoBanue.

Jle3BuiiHast 00pabOTKa C BpalllaTeIbHbIM TJIABHBIM JBUKCHUEM PE3aHUs U
BO3MOYKHOCTBIO U3MEHEHUS Payca €ro TPACKTOPHUHU.

Jle3BuiiHast oOpaboTKa ¢ BpallaTeIbHBIM TJIABHBIM JBUXKEHUEM pPE3aHUs
MIPY MOCTOSIHHOM PAJINYCE €ro TPACKTOPUM M JBMXKEHUH MOJAYM TOJIBKO BIOJIb
OCH IJIaBHOT'O JBU)KECHUSI PE3aHUSL.

Jle3BuitHast 0OpaOOTKa ¢ BpallaTebHbIM TJaBHBIM JBM)KEHUEM pE3aHUs
IIPU IOCTOSIHHOM PaJIyCe €ro TPAEKTOPUHU, COOOUIIAEMBIM UHCTPYMEHTY, U XOTS
Obl OOHMM JBWKEHMEM I0JIayM, HANpPaBJICHHBIM MEPIEHIUKYISIPHO OCH
TJIABHOTO IBM>KEHUS PE3AHUS.

O6paboTka pe3aHuemM, OCyIIeCTBIsIeMas: OTHOJIEC3BUNHBIM HHCTPYMEHTOM
C BO3BPATHO-TIOCTYNATEIIbHBIM TJIABHBIM JIBIKCHUEM PE3aHMUS.

OO0paboTka MHOTOJIE3BUMHBIM HHCTPYMEHTOM C MOCTYINATEIbHbIM
IJIaBHBIM JIBIDKEHUEM pPE3aHUsi, paclpocTpaHsemas Ha BCIO 00pabaThIBaeMylo
MOBEPXHOCTh 0€3 ABMKEHUS MOIAUH.

14. JaliTe cTanIapTHOE ONPEACIICHUE TJIABHOTO ABUYKEHHUS PE3aHUS.

CYMMapHOG JABHMOXKCHHC PEKYIICTO HHCTPYMCHTA OTHOCHUTCIIBHO
3aIrOTOBKH.

[TpssMoNMHEHOE TIOCTYNAaTeNbHOEC WM BpalaTeIbHOEC  JIBHIKCHHE
PEXKYILEro HHCTPYMEHTA HITU 3aTOTOBKH, CKOPOCTh KOTOPOTO MEHBIIIE CKOPOCTH
IJIAaBHOTO  JIBIDKCHHS ~ PE3aHWs, MpeIHA3HAUYCHHOE JUIsi TOrO, YTOOBI
paclpoCTpaHUTh OTICJIICHUE CJIOSi MaTepuaja Ha BCKHO 00padaThiBaeMYyIO
IOBEPXHOCTb.

HpﬂMOHHHGﬁHO@ MNOCTYMNMAaTCIbHOC WKW  BpallaTCIbHOC  ABHMIKCHHUC
PEXKYHMICTO HHCTPYMECHTA HWJIM 3arOTOBKH, IIPOHUCXOAAIICE C HanOOIbIIIEH
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CKOPOCTBIO B IIPOLECCC PC3aHUA.

15.[Jaiite cTanaapTHOE ONpeesieHue pabouel 4acTu PexyIlnero
WHCTPYMEHTA.

YacTb pexylero HHCTpYMEHTa MexAy padodeil 4acThi0 U XBOCTOBUKOM,
OTIpEEIISIONIasi UX B3aUMHOE PACIION0KEHUE U PACCTOSIHUE MEX1y HUMHU.

YacTb pexyiero HHCTPYMEHTA ISl €r0 YCTAHOBKU M (MJIM) KpEIJICHUs B
TEXHOJIOTUYECKOM 000PY/I0BaHUHU WJIH MPUCTIOCOOJICHUHU.

YacTh pexylero MHCTPYMEHTA, OCYIIECTBIISIONIAS €r0 HampaBlIeHUE
OTHOCHUTEJILHO 00pabaThIBAEMOT0 U3/IETHUS WU TPUCIIOCOOICHMUS.

Yactb PCXKYLICTO MHCTPYMCHTA, COACPIKAIIaA JIC3BUA W BBIIIAXKHNBATCIIN
IIpHU UX HAJIMINH.

KnrHooOpa3HbIil 3JIEMEHT PEeXYIIEro MHCTPYMEHTA Il IPOHUKHOBEHUS
B MaTepuaJ 3arOTOBKH U OT/AEJICHUS CJI0sl MaTepuara.

16. Kak Ha3piBaeTCs KOOpAMHATHAsA IUIOCKOCTb, MPOBEACHHAs Yepes
paccMaTpUBaEMyI0 TOYKY PEXYIIEW KPOMKH IEPIEHIAMKYJISIPHO HAIPABICHUIO
CKOPOCTH TJIABHOI'O WJIM PE3YJBTUPYIOLLETO ABHKEHUS PE3aHUs B OTOU TOYKE
VI TIEPIICHAMKYJISIPHO HAIIPABICHUIO CKOPOCTH TJIABHOT'O JBW)KECHUS PE3aHUs B
0a30BOI TOUKE PEXYIIEH KPOMKHU?

Pabouyas miockocCTs.
OcHOBHa IUIOCKOCTb.
[imockocTh pe3anus.

I'maBHas cexyas I0CKOCTb.

17. Yem oTnruaeTcsi ABMKEHUE TI0JIaYU TIPU OCEBOM 00pabOTKE OT
JBH>KCHUS MTOAAYH IIPU TOYEHUN?
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I[BI/I)KCHI/IC nmoaa4dM HampaBJICHO TOJIBKO BJOJb OCH BpallaTCIbHOI'O
TJIaBHOI'O ABMIKCHUA PC3aHMAA.

XoTst OBl OJHUM ABHXCHUCM IIOAAYH, HAITPABJIICHHBIM IICPIICHAUKYIISIPHO
OCH TI'JIaBHOI'O BpalIaTCIIbHOI'O ABHUIKCHW PC3aHHA.

18. JlaiiTe cranmapTHOE ONpeIeieHNe BUIa JIC3BUMHON 00pabOTKH
CTpOTaHHe.

Jle3BuiiHast 00pabOTKa C BpalllaTeIbHBIM TJIABHBIM JBUKCHUEM PE3aHUs U
BO3MOYKHOCTBIO U3MEHEHUS PayCa €ro TPACKTOPHUHU.

Jle3BuiiHas 06pa60T1<a C BpallaTCIIbHBIM I'JIaBHBIM JBHKCHHUCM PC3aHUA
IIpH IMOCTOAHHOM PaJIMyCC €TI0 TPACKTOPHH U JABHMKXCHHU IIOJa4YM TOJIBKO BJOJIb
OCH I'NIaBHOI'O ABHMIKCHUA PC3aHUA.

Jle3BuitHas 0OpaOOTKa ¢ BpallaTebHbIM TJaBHBIM JBM)KECHUEM pE3aHUs
IIPU IOCTOSIHHOM PaJNyCe €ro TPAEKTOPUHU, COOOUIAEMbIM UHCTPYMEHTY, U XOTS
Obl OJHMM JBWKEHUEM I0/Iaud, HANpPABJICHHBIM MEPHEHAUKYJIIPHO OCHU
IJIABHOTO JBUKECHUS PE3aHMUS.

O6paboTka pe3aHuemM, OCyIIeCTBIsIeMasi OTHOJIE3BUMHBIM HHCTPYMEHTOM
C BO3BPATHO-TIOCTYNATEIbHBIM TJIABHBIM JIBU)KEHUEM PE3aHMUS.

O06paboTKa MHOTOJIE3BUMHBIM MHCTPYMEHTOM C MTOCTYIATEIbHBIM
TJIABHBIM JIBIDKEHUEM PE3aHUs, paclpocTpaHsemMas Ha BCIO 00pabaThiBaeMyto
MOBEPXHOCTH 0€3 IBIKEHUS MOIaUH.

19. NaliTe craniapTHOE ONpeIeIICHUE HAITPABIISIOMIEH YacTH PEKYIIETO

WHCTPYMEHTA.

YacTp pexyiero MHCTpyMEHTa MEXIy padouell 4acThi0 U XBOCTOBUKOM,
ONIPEAEISIIONIAs UX B3aUMHOE PACIIOJIOKEHUE U PACCTOSIHUE MEXKy HUMU.

YacTb pexylero MHCTpPYMEHTA JJIsl €r0 YCTAHOBKU M (MJIM) KpEIJICHUs B
TEXHOJIOIMYECKOM 000pyI0BaHUU WM IPUCIIOCOOJIEHUN.

KinHooOpa3Hblil 3JIEMEHT peXyYILIEro MHCTPYMEHTA ISl TPOHUKHOBEHUS
B MaTepual 3arOTOBKU U OT/EJICHUS CJI0sl MaTepuara.
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YacTe pexyInero HHCTpyMEHTA, OCYIIECTBIISIONIAs €r0 HallPaBICHUE
OTHOCHUTEIHHO 00padaThIBAEMOTO U3/IEIHS WIIH MIPUCTIOCOOTICHHUS.

20. MaiiTe cTanapTHOE OINpeeNieHUE JIe3BUsl HHCTPYMEHTA.

YacTb pexylero HHCTpYMEHTa MexAy padodeil 4acThi0 U XBOCTOBUKOM,
OTIpEEIISIONIasi UX B3aUMHOE PACIOJI0KEHUE U PACCTOSIHUE MEXK]Ty HUMHU.

KinHooOpa3Hblil 3JIEMEHT PEeXyILIEro UHCTpYMEHTa Uil IPOHUKHOBEHUS
B MaTe€pHaJl 3aTOTOBKHU U OTAEJICHUS CJI0sI MaTepuaa.

YacTh pexyIero HHCTPYMEHTA JUIsl €r0 YCTAaHOBKU U (WUJTM) KPEIUICHUS B
TEXHOJIOTUYECKOM 000PY/IOBAHUH WM IPUCTIOCOOJICHUH.

Yactb PCXKYLICTO MHCTPYMCHTA, COACPIKAIIaA JIC3BUA W BBIIIAXKHNBATCIIN
IIpHU UX HAJIMINH.

YacTp pexyliero MHCTPYMEHTA, OCYIICCTBISAIONIAS €ro HalpaBJICHUE
OTHOCHUTEJIbHO 00pabaThIBAEMOT0 U3/EIUS WU TTPUCITIOCOOJICHHUS.

21. Kak Ha3bpIBaeTCS IIIOCKOCTh, B KOTOPOU PACHOJIOKEHBI HAIIPABIICHUS
CKOPOCTEH TJIABHOTO ABUKECHHS PE3aHUS U IBUKEHUSA 110Ja49u?

Pabouyas 1iockocCTs.
OcHOBHaS IUIOCKOCTb.
[LnockocTe pe3anus.

['maBHas cexkyuas II0CKOCTb.

22. JlaliTe cTaHAApTHOE ONPEACICHUE HUHCTPYMEHTAJIBLHOIO YIJIa B TUIAHE.

YTros1 B MHCTPYMEHTAJIBHOW I'JIaBHOM CEKYILEW INIOCKOCTH MEXKIY 3aIHEU
ITOBEPXHOCTBIO JIE3BUSI U UHCTPYMEHTAIbHOM IIIOCKOCTBIO PE3aHUs.

Yron B HMHCTPYMEHTAJIbHOM TJIABHOW CEKYyIIEHM IUIOCKOCTH MEXIY
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IIEpEHEN TOBEPXHOCTHIO JIE3BHUSI U UHCTPYMEHTAJIBHOM OCHOBHOM IIJIOCKOCTBIO.

Yron B HMHCTPYMEHTAJIbHOM TJIABHOW CEKYIIEHM IUIOCKOCTH MEXIY
NepeHEN U 3aJHEN TOBEPXHOCTIMU JIE3BUSL.

Yrom B MHCTPYMEHTAJIBbHOM IUIOCKOCTH peE3aHUs MEXAY pPeXyIlen
KPOMKOM ¥ MHCTPYMEHTAJIbHOW OCHOBHOM INTIOCKOCTBIO.

Yron B MHCTPYMEHTAJIBHOW  OCHOBHOM  IUIOCKOCTH  MEXIY
MHCTPYMEHTAJILHOM IJIOCKOCTBIO Pe3aHus U pabodeil MI0CKOCTBIO.

23. Yem oTMUaeTCs BpalaTeIbHOE TIIABHOE IBUKEHUE PE3aHus IIpU
0CeBOI1 00pabOTKE OT BpalaTENbHOTO IIIaBHOTO JABM)KEHHS pe3aHus IPH
TOYECHHUH?

B03MOXHOCTBIO U3MEHEHUSI PaInyCa €ro TPACKTOPUH U BO3MOKHOCTBIO
€ro COOOIICHUSI THCTPYMEHTY WJIM 3arOTOBKE.

['maBHOE JBUKEHUE pe3aHUs COOOIAETCS NHCTPYMEHTY.
[TocTOSITHHBIM pagrycoOM TPAEKTOPUU STOTO ABUKEHUS pE3aHUs.

B03MO0XHOCTBIO UI3BMEHEHUS pPauyca €ro TPAaeKTOPHUHU.

24. JlaiiTe cTanAapTHOE OMpeeieHue BUIa JIE3BUMHONU 00pabOTKU
MPOTATUBAHHUE.

Jle3BuitHas 0OpaboTKa ¢ BpallaTelbHBIM TJIaBHBIM JBHKCHHEM pE3aHUs
IIPY MOCTOSIHHOM PAaJINyCE €ro TPACKTOPUH U ABHXKEHUHU MOJAYM TOJIBKO BAOJIb
OCH TJIaBHOTO JBWXKEHUSI PE3aHUSL.

Jle3BuiiHast 00paboTKa ¢ BpallaTelbHbIM TJIaBHBIM JIBHKCHUEM DPE3aHUs
IIPU TIOCTOSIHHOM PaJIyCe €ro TPAEKTOPUHU, COOOUIAEMbIM HHCTPYMEHTY, U XOTS
Obl OJHMM JBWKEHHEM TO/Iaud, HANpPABJICHHBIM MEPHEHAUKYJISIPHO OCHU
INIABHOTO JBUKECHUS PE3aHMUS.

O6paboTka pe3aHuemM, OCyIIeCTBIsIeMasl OJTHOJE3BUUHBIM HHCTPYMEHTOM
C BO3BPATHO-TIOCTYNATEIbHBIM TJIABHBIM JIBI)KEHUEM PE3aHMUS.

O06paboTKa MHOTOJIE3BUMHBIM HHCTPYMEHTOM C MOCTYIATEIbHBIM
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rIaBHBIM ABWKCHUCM PE3aHUs, paClIpoCTpaHseMas Ha BCIO 06pa6aTLIBaeMy}0
IMOBCPXHOCTb 0e3 JABMOKXCHMSA IIOJAa4H.

25. JlaiiTe cTaHIAPTHOE ONPEACIIEHUE HHCTPYMEHTAIBHOTO IIIABHOTO
3aJIHEro yria.

YTros1 B HHCTPYMEHTAJIIBHOW I'JIaBHOW CEKYILEW IIOCKOCTH MEXKIY 3aIHEU
IIOBEPXHOCTBIO JIE3BUS U MHCTPYMEHTAJIbHOU INIOCKOCTBIO PE3aHHUS.

Yron B HMHCTPYMEHTAJIbHOM TJIABHOW CEKYIIEHM IUIOCKOCTH MEXIY
IIepeHEN TIOBEPXHOCTHIO JIE3BUSI U UHCTPYMEHTAIIBHON OCHOBHOM IIJIOCKOCTBIO.

Yroim B HHCTPYMEHTAIBHOW TJIABHOM CEKYIIEH IUIOCKOCTH MEXIY
MEpEIHEN U 3aJJHEN TIOBEPXHOCTSMHU JIE3BHUSL.

Yroa B UHCTPYMEHTAJIbHOW IUIOCKOCTM PE3aHUS MEXAY pPexylen
KPOMKOW ¥ UHCTPYMEHTAIbHONW OCHOBHOM IIJIOCKOCTBIO.

YT01 B UHCTPYMEHTAIIBHOM OCHOBHOM INIOCKOCTH MEXKTY
WHCTPYMEHTAJILHOM TUIOCKOCTBIO pe3aHus U paboueil MI0CKOCThIO.

26. laiiTe cTanmapTHOE onpeesieHne MeTo1a 00padboTku 00paboTka
pe3aHueMm.

Jle3BuitHas 00paboOTKa ¢ BpalaTeIbHbIM IJIaBHBIM JBUKEHUEM PE3aHUS U
BO3MO>KHOCTBIO U3MEHEHUS PaAuyca €ro TPACKTOPHH.

Jle3BuitHas 0OpaOoTKa ¢ BpallaTesbHbIM TJaBHBIM JBM)KECHUEM pe3aHus
IIPU IOCTOSIHHOM PaJNyCe €ro TPAEKTOPUHU, COOOUIAEMbIM HHCTPYMEHTY, U XOTS
Obl OOHUM JBWXKCHHEM [0JIayl, HANpPAaBICHHBIM MEPICHIUKYIIPHO OCH
IJIABHOTO JBWKEHUS PE3aHMUS.

OO0paboTka, 3aKirOYaroiascs B OOpPa30BaHMM HOBBIX IOBEPXHOCTEH
OTJEJICHHEM TTOBEPXHOCTHBIX CIIOEB MaTepraia ¢ 00pa3oBaHUEM CTPYKKHU.

Jle3BuitHasi 0OpaOOTKa C BpalllaTE€IbHBIM TJIABHBIM JBUKEHUEM pE3aHus NpU
IIOCTOSTHHOM PaJuycCe €ro TPAeKTOPUM U ABMKEHHWM IOJAYU TOJIBKO BJOJb OCU
[JIABHOT'O JBH)KECHUS PE3aHMUS.

OOpaboTka MHOTOJIE3BUWHBIM HHCTPYMEHTOM C IOCTYHaTeIbHBIM
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rIaBHbBIM ABHWXXCHUCM PE3aHUs, paclpocCTpaHsaeMasa Ha BCHO o6pa6aTI>IBaeMy}0
IMOBCPXHOCTb 0e3 JABMOKXCHMSA IIOJAa4H.

27. Kak Ha3bpIBaeTCs KOOPAMHATHAS INIOCKOCTh KAaCaTEIbHAS K PEXYILEH
KPOMKE B pacCMaTpUBAEMOM TOUYKE U MEPIEHIUKYISIPHAST OCHOBHOM INIOCKOCTH?

Pabouast m1ockocTs.
['maBHas cexymias mioCKOCTb.
[TimockocTh pe3anus.

OCHOBHAaS ITOCKOCTb.

28. Kak Ha3bIBaeTCS NOBEPXHOCTH JIE3BUS HHCTPYMEHTA,
KOHTaKTHPYIOILIAs B IPOLIECCE PE3AHUS CO CPE3AEMBIM CIIOEM U CTPYKKOU?

I'maBHas 3a7HsIsI MTOBEPXHOCTb.
I'maBHas nepeHsisi MOBEPXHOCTh
3aaHss TIOBEPXHOCTb.

Bcniomorarenbnas 3aIHAA IIOBCPXHOCTD.

29. JlaiiTe cTaHAapTHOE ONPEAEICHUE HHCTPYMEHTAIBHOTO IJIaBHOTO
IIEPEHErO yIuIa.

YTros1 B MHCTPYMEHTAJIBHOW I'JIaBHOW CEKYILEW INIOCKOCTH MEXKIY 3aJIHEU
MTOBEPXHOCTHIO JIE3BUSI 1 HHCTPYMEHTAIBHOM TIIOCKOCTBIO PE3aHUs.

Yronm B MHCTPYMEHTAJIbHOM TJIABHOW CEKYIIEHM IUIOCKOCTH MEXIY
NepeHEN MOBEPXHOCTHIO JIE3BUSI U MHCTPYMEHTAJIBHON OCHOBHOM IIJIOCKOCTBIO.

Yrosm B HMHCTPYMEHTAJIbHOM TJIABHOW CEKYyIIEH IUIOCKOCTH MEXIY
IIEpEIHEN U 3alHEU IOBEPXHOCTAMM JIC3BUSL.

Yron B UWHCTPYMEHTAJIbHOM IIJIOCKOCTH pE3aHUs MEXIy pexyuien
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KPOMKOM Y UHCTPYMEHTAIbHON OCHOBHOM IIOCKOCTBIO.

Yronm B MHCTPYMEHTAIBHOW  OCHOBHOM  IUIOCKOCTH  MEXAY
MHCTPYMEHTAJIbHON IJIOCKOCTBIO pe3aHus U paboueil MI0CKOCTHIO.

30. Uem oTiinuaeTcs IBUKEHUE MOAAuM pU (Hpe3epoOBaHUN OT JBUKCHHUS
10JIa4YM [IPU TOYEHUN?

]_IBI/I)KCHI/IG [moJga4 HaIIpaBJICHO TOJIBKO BAOJIb OCH BpalllaTCJIbHOI'O
I'IaBHOI'O ABUKCHUS PC3aHUA.

XoTs1 OBl OJHHUM ABHXCHHUCM IIOAA4M, HAIIPABJIICHHBIM IICPIICHAUKYIISAPHO
OCH I'JIaBHOI'O BpalIaTCIIbHOI'O ABHIKCHUA PE3aHNA.

31. JlaiiTe cTaHIapTHOE ONPEIEIEHNE HUHCTPYMEHTAIBHOTO yIila HAKJIOHA
KPOMKH.

Yroa B MHCTPYMEHTAIIBHOM TJIaBHOM CEKYIIEH MIOCKOCTH MEXKY 3aJHEN
MMOBEPXHOCTHIO JIE3BUSI U HHCTPYMEHTAJIbHOM TNIOCKOCTHIO PE3aHUS.

Yron B HMHCTPYMEHTAJIbHOM TJIABHOM CEKYLIEHM IIJIOCKOCTH MEXKIY
IIEPEIHEN TTIOBEPXHOCTBIO JIE3BUSL U HHCTPYMEHTAIbHOM OCHOBHOM ITIJIOCKOCTBIO.

Yron B HMHCTPYMEHTAJIbHOM TJIABHOW CEKYIIEH IUIOCKOCTH MEXIY
MEPEIHEN U 3aHEU OBEPXHOCTIAMU JIE3BUSL.

Yron B HMHCTPYMEHTAJbHOM IUIOCKOCTH PE3aHUs MEXAY pPEXYILIeH
KPOMKOW U UHCTPYMEHTAJIbHOW OCHOBHOM IIOCKOCTBIO.

Yrom B HWHCTPYMEHTAJIBHOM  OCHOBHOM  IUIOCKOCTH  MEXIY
WHCTPYMEHTAJILHOM TUIOCKOCTBIO pe3aHus U paboueii MI0CKOCTHIO.

3.2 Tema tecta «JlaboparopHas padota 1.1.Pe3imi»

OTOT TecT SBJISETCS NOMycKoM K jaboparopHoil padore «1.1. Pesubi».
TemaTuka BONPOCOB COOTBETCTBYET JIEKUMSAM «2. HHCTpyMEHTalbHBIE
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maTtepuanb» U «3 - 5. IHCTpyMEHT AJii TOUEHUs, CTPOTraHus U J0JOJIEHUs», a
TaK)Ke BOIPOCAM CaMOKOHTPOJIA JJIsi YKa3aHHOW BbIIIE J1a0OpaTOPHOM pabOThI
[1[,Y.1,c.12-13].

1. Kak Ha3bIBaeTCs pexKylnii HHCTPYMEHT, U3TOTOBJICHHBIN U3 OJTHOMN

3arOTOBKU?

[{enbHBINA PEXYIIMI UHCTPYMEHT.
CocTaBHOH pEKYIINI HHCTPYMEHT.

COOopHBIN PEXYIINI HHCTPYMEHT.

2. JlaiiTe cTaHmapTHOE ONpeesieHre pe3iia.

OnHOME3BUNHBIN MHCTPYMEHT 711 00pabOTKU € MOCTyNaTeIbHBIM HWITU
BpallaTe/IbHbIM TJIABHBIM JBUKEHUEM PE3aHMsI U BO3MOXKHOCTBIO JIBHXKCHUS
MoJa4¥ B HECKOJIbKUX HAIMPaBIICHUSX.

Jle3BuitHBIA MHCTPYMEHT MJii OOpaOOTKHM C BpallaTeIbHBIM TJIaBHBIM
JIBIKEHUEM PEe3aHMsl MHCTPYMEHTa 0e3 M3MEHEHHUs pajuyca TPAeKTOPUHU ITOTO
JBIKEHUS U XOTSI Obl C OJIHUM JIBM)KEHUEM T10J1ay¥, HAMpaBJIEHUE KOTOPOTO HE
COBIAJAET C OCHIO BPALICHUS.

Jle3BuitHBINM UHCTPYMEHT 171t 00paObOTKH C BpalllaTeIbHBIM IJIaBHBIM
JIBUKEHHEM PE3aHUs U ABKCHUEM MOJAA4YM BJIOJb OCU IJTABHOTO JIBUKEHHUS
pe3aHusl.

3. Ykaxxute MapKy ObICTPOPEKYILEH CTaH.

P6MS5KS. BOK-60. 9XC. T5K12.

4. YKaXuTe TeIIOCTOMKOCTh TBEPBIX CILIABOB.
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350 - 400 rpamxycos llenbcus. 800 - 1000 rpamycos Llenncus.

1100 - 1200 rpaxycoB Lenscus. 620 - 725 rpaxycoB Llenbcus.

5. YKaxXuTe HHCTPYMEHTAIBHYIO IUNIOCKOCTh PE3aHMUs], IPOBEICHHYIO
yepes TOUKY TVIABHOM PEKyIIeld KPOMKH pe3lia TOKapHOTO IPOXOAHOTO
YIIOPHOTO.

6. YKa)X1UT€ HHCTPYMEHTAJIBHYIO TVIABHYIO CEKYILYIO IJIOCKOCTH,
MPOBEACHHYIO Y€PE3 TOUKY INIABHOM PEXYILIECH KPOMKH Pe3lia TOKAPHOTO
IPOXOJHOTO YIIOPHOTO.

2.
4.
3.
1.
7. Y Kakux pe3loB OTCYTCTBYET OINEPALUS 3aTOYKU?
VY LenbHBIX.

Yy pPE300B, OCHAIICHHBIX CMCHHBIMH MHOI'OI'PaHHBIMHU IINIACTUHAMMH.

Y cocTaBHBIX.

8. Kak Ha3bIBaeTcs pexXyluid HHCTPYMEHT C HEPa3beMHbBIM
COEJIMHEHHUEM €r0 YacTel U JIIEMEHTOB?
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LlenpHbBIN pEKYLIUIT UHCTPYMEHT.
COopHBIN pEeXYIINI HHCTPYMEHT.

CocTaBHOU peKylIU HHCTPYMEHT.

9. MaiiTe kacCU(pUKAIIMIO PE3LOB M0 BUAY 00paOOTKH.

[IpoxoaHbBIE M IPOXOAHBIE YIIOPHBIE, ITOAPE3HBIC, PACTOUYHBIC, OTPE3HEIE,
pe3b0OHape3Hble, pe3Lbl 1l KOHTYPHOTO TOUYEHHUs, (PaCOHHBIE.

UYepHOBBIC, YUCTOBBIE, U1l TOHKOI'O TOYEHUS.
[IpaBble, nEBBIE.
[IpsiMbIe, OTOTHYTBIE, U30THYTHIE, OTTSHYTBHIE.

[lenbHbIE, COCTaBHBIEC, COOPHBIE.

10. YkaxuTe MapKy HHCTPYMEHTAJIbHOU JIESTUPOBAHHOMW CTaJIU.

P6MSKS.
9XC.
T5KI12.
BOK-60.

11. VkaxxuTte TemIoCTOMKOCTh OBICTPOPEXKYIIEH CTAJIH.

200 - 250 rpaxycos llenbcus.
350 - 400 rpamxycos llenbcus.
620 - 725 rpaxycos llenbcus.

800 - 1000 rpanycos Llenbcusi.
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1100 - 1200 rpaxycos Llenscusi.

12. YkaxxuTe HHCTPYMEHTAIbHBIN YToJl B IJIaHE BCIOMOTaTEIbHOM
pEeXYILIEH KPOMKHU pe3lia TOKAPHOT0 OTPEZHOTO.

13. YkaxuTe HHCTpYMEHTAJIbHBIN TIaBHBIN yTOJ 3a0CTPEHUS pe3la
TOKApHOTO OTPE3HOTO.

14 .YkaxxuTe MHCTPYMEHTAJIbHBIN ITIaBHBIN 33 JHUI YroJl pe3na
TOKapHOI'O OTPE3HOTO.

15. YkaxxuTe MHCTPYMEHTAJIbHBIN TJIABHBIN MEPEIHUN YTOJI pe3la
TOKApHOTO OTPE3HOTO.

>
pnu = QS {/i é Pnu
Qn
J
= e
& <

1.
2.
3.
4,

16. JlaiiTe kaccuukainio pe3noB Mo XxapakTepy o0padoTKH.

[IpoxomHble H TPOXOJHBIE YHOPHBIE, MOAPE3HbIC, PACTOYHBIE,
OTpe3HbIE, pe3bOOHAPE3HBIE, PE3IBI 11 KOHTYPHOTO TOUYEHUS, (DACOHHBIE.

qepHOBBIe, YHMCTOBBIC, OJIsI TOHKOI'O TOYCHUS.
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IIpaBsIe, nEBBIE.
[IpsiMble, OTOTHYTBIE, U30THYTHIE, OTTSHYTHIE.

[lenbHBIC, COCTABHBIC, COOPHBIE.

17. Pacuingpyiite o003HaueHne ObicTpopexyiien ctanu mapku PIKS.

Mapka conepxut 9 % W, 5 % Co.
Mapxka coaepxut 6 % Co, 94 % WC.
Mapxka conepxut 6 % Co, 79 % WC, 15 % TiC.

Mapxka conepxur 6 % W, 5 % Mo.

18. JlaiiTe kiaccuukaiyo pe3ios Mo HaIPaBICHHUIO TI01a4u.

[IpoxomHple © TPOXOMHBIE YIOPHBIE, TOAPE3HBIC, PACTOYHEIE,
OTpEe3HBIC, pe3b00HAPE3HBIC, PE3IIBI 11 KOHTYPHOTO TOYCHUS, (DaCOHHBIC.

UYepHOBBIE, YUCTOBBIC, JIJIT TOHKOTO TOUCHHUSI.
[IpaBble, nEBBIE.

[TpsiMBIe, OTOTHYTBIE, H30THYTHIC, OTTSHYTHIC.
[lenbHBIC, COCTaBHBIC, COOPHBIE.

19. YkaxuTte MapKy TBEpJIOTO CILIABa.

P6MSKS.
9XC.
T5K12.

BOK-60.

20. Kakast cucteMa KOOpJIMHAT UCIIOJIb3YETCs IPU ONPEIETIEHUN
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MOJIOKEHUS TOBEPXHOCTEH JIe3BUA, KOTAa MHCTPYMEHT pacCMaTpPHUBAETCS KaK
F€OMETPUYECKOE TEJIO?

Kunemarnueckas cucrema KOOpJAHHAT.
HHCTpYMCHTaJILHaH CUCTEMA KOOPJAHUHAT.

Crarnyeckas cucremMa KOOpAHHaT.

21. Naitte knaccuduKamuio pe3oB 0 KOHCTPYKIIUH.

[IpoxomHble M TPOXOJHBIE YIOPHBIE, NOAPE3HBIEC, PACTOYHBIE,
OTpE3HbIE, pe3bOOHAPE3HBIE, PE3LBI 11 KOHTYPHOTO TOYEHUS, (DACOHHBIE.

[lenbHBIC, COCTaBHBIC, COOPHBIE.
YepHoBbIE, YUCTOBBIE, 151 TOHKOTO TOYCHHUS.
[IpsimMble, OTOTHYTBIE, U30THYTHIE, OTTSHYTHIC.

[IpaBble, nEBBIE.

22. VYKaxuTe MapKy MHHEPAIOKEPAMUYECKOTO HHCTPYMEHTAIBHOTO
Marepuana.

P6MS5KS. BOK-60.
9XC. T5KI12.

23. Pacmudpyiite o003HaueHUE TBEPOTO criiaBa Mapku BK6.

Mapka conepxut 9 % W, 5 % Co.
Mapka conepxut 6 % Co, 94 % WC.

Mapxka conepxut 6 % Co, 79 % WC, 15 % TiC.
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Mapka conepxut 6 % W, 5 % Mo.

24. YKa)uTe TEeIIOCTOMKOCTh HHCTPYMEHTAIBHOUN YIJIEPOIUCTON CTAJIN.

200 - 250 rpaxycos llenbcus.
350 - 400 rpamxycos llenbcus.
620 - 725 rpanycoB Llenabcus.
800 - 1000 rpamycos Llenncus.
1100 - 1200 rpagycoB Llenscus.

25. Kak yClnoBWINCH ONPEAETATH MONIEPEUYHOE CEUCHUE KOpITyca pe3na?

N3 ycnoBUst IpOYHOCTH HA U3THO TOJBKO OT TJIABHOM
COCTABJISIFOLIEN CUJIBI 3aHUSL.

J171st MOBBIIIEHUST TPOYHOCTH paboue YacTH.
Jlst 06paboTKM TOpIIa MOTHOCTHIO, 6€3 CTEPIKHS.
J171st noBbILIEHUSI BUOPOYCTOMYMBOCTH PeE3LIA.

UtoOHkI BepiiivHa JIe3BHsI pe3ila pacioaraiach Ha YPOBHE €TI0 OTIOPHOM
94acTH. DTO MPUBOJAUT K YMEHBIIICHHUIO TITyOUHBI Pe3aHus B MPOIIECCE pe3aHus
Y MCKJIIOYEHHUIO TIOJIOMKH PE3LA.

26. Ykaxxure 00pabaThIBAEMyI0 TOBEPXHOCTb.

27. Yxaxure 00paboTaHHYIO TOBEPXHOCTb.

28. YKaxuTe MOBEpXHOCTh PE3AHMUSI.
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29. Kak Ha3pIBaeTCs pEKYIIUNA NHCTPYMEHT C Pa3bEMHBIM COEAMHEHNEM
€ro 4acTeil 1 2JIEMEHTOB?

L{enpHBIN PEXKYIINI HHCTPYMEHT.
COOpHBIN pEeKYIINI HHCTPYMEHT.

CocTaBHOM peXyIIUNA HHCTPYMEHT.

30. JlaifTe kiaccupuKaiuio pe3IoB M0 KOHCTPYKIIUU TOJOBKHU.

[IpoxoaHple W TOPOXOIHBIE YIIOPHBIC, IIOAPE3HBIE, PACTOYHBIE,
OTpEe3HBIE, pe3b0OHAPE3HbBIC, PE3IIbI ISl KOHTYPHOTO TOUCHUS, (DaCOHHBIEC.

Pe31bl yepHOBBIE, YUCTOBBIE, 711 TOHKOI'O TOUYCHMUS.
IIpaBeie, eBbIE.
IIpsiMbIe, OTOTHYTBIE, U30THYTHIE, OTTSHYTHIE.

IlenbHBIC, COCTaBHBIC, COOPHBIE.

31. Pacmudpyiite o603HaueHne TBep0ro cruiaBa mapku T15K6.
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Mapka conepxut 9 % W, 5 % Co.
Mapka conepxut 6 % Co, 94 % WC.
Mapka conepxur 6 % Co, 79 % WC, 15 % TiC.

Mapka conepxut 6 % W, 5 % Mo.

32. YKaXuTe TENI0CTOUKOCTh MUHEPATOKEPAMUKH.

200 - 250 rpagycoB Llenscus.
350 - 400 rpamxycos Llenbcus.
620 - 725 rpanxycos Llenbcus.
1100 - 1200 rpaxycoB Llenbcus.
800 - 1000 rpamycos Llenncusi.

33. Pacimudpyiite 0603HaueHne ObICTpOpEXKyIIeH cTanu Mmapku POMS.

Mapka conepxut 9 % W, 5 % Co.
Mapxka conepxur 6 % Co, 94 % WC.
Mapxka conepxur 6 % W, 5 % Mo.

Mapxka conepxut 6 % Co, 79 % WC, 15 % TiC.

34. C kakoi 1eJIbI0 BEPIIMHA JIE3BUSI PACTOYHOTO Pe3lia pacroaaracTcs B
OCEBOM MIOCKOCTH 00padaThIBAEMOIO OTBEPCTHS?

N3 ycnoBusi MpOYHOCTH HA U3TUMO TOJBKO OT TJIABHOM COCTaBJISIOLIEH
CHUJIBI pE3aHusl.

UroObl BeplInHa JIe3BUs pe3lla pacrojarajach Ha YPOBHE €ro OMOpHOM
4acTH. DTO MPUBOAMUT K YMEHBIIICHUIO TIIyOHHBI pe3aHus B MPOLIECCE PE3aHUs U
MCKJIFOYEHHUIO TIOJIOMKH Pe3lia.
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J1J14 OBBIILIEHUS] BUOPOYCTOMYUBOCTH PE3IIa.
Jlnst 00paboTKM TOpPIIA TTOTHOCTBIO, 0€3 CTEPIKHSI.

J1J1s1 TOBBIIIEHUSI TPOYHOCTH paboyeit 4acTH.

35. C kaxoii 11eJ1bI0 Y OTPE3HBIX PE3LI0B HHCTPYMEHTALHBIN YroJl B IJIaHEe
BCIIOMOTATEIBLHOM pexyleld KPOMKH U MHCTPYMEHTAIbHBIA BCIIOMOTaTEIbHBIHI
3aIHMM yrojl Ha3HAvyaloT B Mpeeiax OJIHOTO - IBYX TPagycoB?

YTtoOBI BCpIIMHA JIC3BU:A pPC3La paciiojarajliacb Ha YPOBHC €T'O OHOpHOﬁ
yacTu. JTO IMPUBOAUT K YMCHBIICHHUIO FHY6I/IHBI PE3aHu: B IIPOLCCCC pE3aHUug U
HCKIIOYCHUIO ITIOJIOMKH pE31a.

J{nst 00paboTKH TOpIIA MOJTHOCTHIO, 0€3 CTEPIKHSL.

N3 YCJIOBUA IIPOYHOCTH Ha M3ru0 TOJBKO OT TJIaBHOM COCTaBHHIOHlCﬁ
CHWJIbI pC3aHUs.

J171s noBbIIEHUSI BUOPOYCTOMYHMBOCTH PeE3LIA.

J171s1 MOBBIIIEHUSI TPOYHOCTH pabouei YacTH.

36. 3Ha4eHHS CKOJILKUX YTJIOB HEOOXOAMMO 3HATH JIJIsT OTIPEICICHUS
MOJIOKEHUSI TOBEPXHOCTH JIE3BUSI MHCTPYMEHTA JIByMS IJIaBHBIMU BEKTOpamMu?

3HayeHus 4-X yrjos.
3HaueHUS 2-X YIJI0B, TAK KaK 3HAUYCHUS €I1€ 2-X YIJIOB U3BECTHHI.

3HaueHus 3-X YIiIoB, TaK KaK 3HAYEHUE €I1I€ OJTHOTO YTiia U3BECTHO.

37. YkaxuTe nepeHIO MOBEPXHOCTH JIE3BUS pe3lia 10JI0€KHOT0 IS
HIMTOHOYHBIX MA30B.

38. YkaxuTe TJIaBHYIO 3a/IHIOI0 IOBEPXHOCTD JIE3BHs pe3lia 10710€KHOT0
JUJISL IITTOHOYHBIX TTA30B.

39. Vkaxure BCIIOMOTI'aTCJIbHYIO 3a/JHIOIO IIOBCPXHOCTD JIC3BHA PC3Lia
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I[OH6C)KHOFO JJIA HMIITOHOYHBIX I1a30B.

40. YkaxuTe INIaBHYIO PEXKYILYI0 KPOMKY JI€3BHUs pe3la T0JI0eKHOT0 s
HIMOHOYHBIX MA30B

41 YkaxxuTe BCIOMOTATENIbHYIO PEKYITYI0 KPOMKY JIE3BHS pe3lia
JOJIOEKHOTO JIJISl ITTOHOYHBIX Ma30B.

& Bo

0 I

120

42. C xaKo¥ LEeIpI0 Y OTPE3HOr0 TOKAPHOTO Pe3La HHCTPYMEHTAIbHBIN
yroJi B IJIaHE TJIABHOM pexyllel KpoMKH Jenaetcs 0ombiie 90 rpagycoB?

W3 yciioBUsl MPOYHOCTH HA U3THO TOJBKO OT TJIABHOW COCTaBJISIFOLIEH

CHUJIbI PE3AHUS.
J11st MOBBIIIEHUST TPOYHOCTH paboueii YacTH.

UToOBI BepinHa JIe3BUS pe3lla pacroiaraiach Ha YPOBHE €r0 OMOPHOU
4acTH. DTO MPUBOJUT K YMEHBIIICHUIO TJIYyOUHBI pe3aHus B MPOIIECCEe PE3aHUS U
MCKJIFOYEHHUIO TIOJIOMKH Pe3lia.

J171s oBBILLIEHUS] BUOPOYCTOMYMBOCTH pe3LIa.

139



Ji1s 06paboTKU TOpIA MOTHOCTHIO, O€3 CTEPIKHSL.

43. YKaxuTe TeII0CTOMKOCTh HHCTPYMEHTAJIBHOM JIETUPOBAHHOM CTaJIH.

200 - 250 rpaxycos llenbcus.
350 - 400 rpamxycos llenbcus.
1100 - 1200 rpaxycoB Ilennscus.
800 - 1000 rpamycos Llenncus.

620 - 725 rpanxycos Llenbcus.

44. J1nst 06pabOTKU KaKUX MaTEpHUaJIOB MIpeIHa3HAYCHBI TBEPIbIC CIIJIaBbI
rpynnsl K?

st 0OpaboTKM MaTepuasioB, NAIOIIMX CIWBHYIO CTPYXKKY (CTaib U
KOBKUM UyT'YH CO CJIUBHOM CTPYKKOM).

st 00paboTKM XPYHKUX MaTEpUaNIOB, NAIOIIUX CTPYKKY CKaJIbIBAaHUS
WM HajuioMa (Cephlii M KOBKUM YYTYH, 3aKaJIeHHAs CTallb, [IBETHBIE METaJLIbI,
MJIACTMACCHI, IPEBECUHA).

Jlist 00paboTKU KOHCTPYKIIMOHHBIX MAaTEpHaJIOB, XapaKTEPU3YIOIIUXCS
MOHKEHHOUW 00pabaThiBaeMOCThIO pe3aHueM (3KapOompOYHBIX U KOPPO3HOHHO-
CTOMKHX CTaJiel, TATAHOBBIX CIIJIABOB, KOBKHUX JIETUPOBAHHBIX YyTYHOB).

45. J151g yero cTporajibHble Pe3Lbl ACJIA0T C H30THYTHIM KOPITyCOM?

N3 ycrnoBust pOYHOCTH HA U3TUO TOJIBKO OT IIaBHOW COCTAaBIISIOLIEH
CHJIBI PE3aHUS.

J171st HOBBILIEHUSI TPOYHOCTH paboyeit YacTH.

UToOB! BepilivHa Je3BUsl pe3lia paciosaraiach Ha YpOBHE €ro OIMOpHOM
9acTH. DTO MPUBOAUT K YMEHBIIECHUIO TNTyOUHBI pe3aHus B IPOLIECCE PE3aHUs U
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MCKJIFOYEHHUIO TIOJIOMKH Pe3lia.
J171st moBbIIEHUSI BUOPOYCTOMUHUBOCTH pe3lia.

Jlnst 06paboTKH TOpIIA MOJTHOCTHIO, 0€3 CTEPIKHS.

46. Jlnst 00pabOTKM KaKuX MaTEpUaIOB IIPEeAHA3HAUYCHBI TBEP/IbIE CILJIABbI
rpy1ibl P?

st 06paboTKM XPYHKUX MaTepUaioB, NAIOIIUX CTPYXKKY CKaJIbIBaHUS
WU HaJajioMa (Cepblii M KOBKHMM 4YyTyH, 3aKajJ€HHasl CTajlb, [IBETHBIC METAJLIbI,
MJIaCTMACChl, JPEBECUHA).

st 00paboTKU KOHCTPYKIIMOHHBIX MaTEpHANIOB, XapaKTEPU3YIOUIUXCS
MOHMYKEHHOU 00pabaThIBa€MOCTHIO pe3aHUEM (KapOMPOUYHBIX U KOPPO3UOHHO-
CTOMKHX CTaJIel, TATAHOBBIX CIIJIABOB, KOBKHUX JIETUPOBAHHBIX YyTYHOB).

Jlist 0OpaboTKM MaTepHalioB, NAIOIIMX CIWBHYIO CTPYXKKY (CTalb U
KOBKHUM YyT'YH CO CJIUBHOM CTPYKKOM).

47. Kak nponucxXoauT YIIPaBICHUE PATMYCOM TPAEKTOPUH BPAIIATEIBHOTO
[JIABHOTO JIBV)KEHHUSI PE3aHMS IPU TOUECHUH?

N3meHenuneM paauyca ero TpaeKTOpPHH.

Paguycom pexymiero HMHCTPYMEHTa, YTO BBI3BIBAET HEOOXOAMMOCTh
3aMEHbl JAHHOI'O0 PEXYIIEro HHCTPYMEHTAa Ha pEXyLUd HWHCTPYMEHT,
MMEIOLIUI JPYTrON painyc.

48. lns 00pabOTKM KaKUX MaTepUasioB MpeIHA3HAYEHBI TBEP/IbIE CIIJIaBbI
rpynmsl M?

st 0OpaboTKM MaTepuanoB, MAIOIIUX CIWBHYIO CTPYXKKY (CTalb H
KOBKHUM UYyT'YH CO CJIMBHOM CTPYKKOM).
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Jlnis 0OpaboOTKK XPYIKHX MaTepUANIOB, NAIOIIUX CTPYXKKY CKaJbIBAHHS
WK HaJjloMa (Cephlii U KOBKWH YYTYyH, 3aKaJeHHAsl CTallb, [[BETHBIC METAJUIbI,
MJIACTMACCHI, IPEBECUHA).

Jlist 00paboTKU KOHCTPYKIIMOHHBIX MaTEpHaNIOB, XapaKTEPU3YIOLIUXCS
MOHKEHHOUW 00pabaThiBa€MOCThIO pe3aHueM (KapONpPOYHBIX U KOPPO3HOHHO-
CTOMKHUX CTaJIel, TATAHOBBIX CILIABOB, KOBKUX JIETUPOBAHHBIX UYT'YHOB).

3.3 Tema Tecta «JlabopaTtopHas padota 1.2. OceBoil HHCTpYMEHT JJisi
00pabOTKH OTBEPCTHIN

OTOT TecT fABISIETCS JOMYCKOM K JlabopaTopHoit pabore «1.2. OceBoii
UHCTPYMEHT JjIsi 00pabOTKU OTBEpCTHil». TeMaTrnka BOMPOCOB COOTBETCTBYET
aexkuusM «2. MHCTpyMeHTanbHble MaTepHalib»y U «8 - 9. MHCTpYMEHTHI IS
CBEpJICHUS, 3C€HKEPOBAHMUS W  pa3BEpPThIBaHUSA», a TaKXKe BOMNpPOCaM
CaMOKOHTpPOJISl I YKa3aHHOW BbIlIe JlabopaTopHoit padots! [1, Y. 1, c. 13 -
14].

1. JTaitTe cTangapTHOE ONPEAEICHUE OCEBOT0 PEXKYIETO HHCTPYMEHTA.

OnHOJEe3BUMHBIN MHCTPYMEHT [JIs1 00paOOTKH € MOCTyNaTelIbHBIM WJIU
BpAIllaTEJIbHBIM TJIABHBIM JBHKCHUEM pE3aHUS U BO3MOYKHOCTBIO JIBUKCHUS
IIOJa4YM B HECKOJIBKMX HAITPABIICHUSIX.

Jle3BuitHBIA HMHCTPYMEHT Ui OOpabOTKH C BpaliaTeIbHBIM TJIABHBIM
JIBIDKEHUEM PEe3aHMsl MHCTPYMEHTa 0e3 M3MEHEHHUs pajguyca TPAeKTOPUHU ITOTO
JBIDKEHUS U XOTS Obl OJHUM JIBIDKCHHEM T0/Iaud, HAMpPaBIICHUE KOTOPOTO HE
COBITIAJIa€T C OCHIO BpAlICHUA.

Jle3BuitHBI MHCTPYMEHT ii OOpabOTKM C BpallaTeIbHBIM TJIABHBIM
JIBUKCHHEM DPE3aHusl U JBWKECHUEM MOJAYU BIOJb OCHU TJIABHOTO JBHKCHUS
pe3aHusl.

2. Kak Ha3bIBaeTCsl 0CEBON PEXYITUN UHCTPYMEHT TSl 00pa3oBaHUs
OTBEPCTHS B CIUIOLIHOM MaTepualie U (Min) YBEJIMUYCHUS JuaMeTpa
MMEIOLIEr0Csl OTBEPCTHUSA?

3. Kak Ha3bIBaeTCsl 0CEBOM PEXYLINI HHCTPYMEHT JJIs IOBBILIEHUS
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TOYHOCTH (POPMBI OTBEPCTHS U YBEIMUYEHUS €0 [uameTrpa’?

4. Kak Ha3bIBaeTCsl OCEBOM PEXYLIUN UHCTPYMEHT ISl IOBBILIEHUS
TOYHOCTH (DOPMBI 1 pa3MEPOB OTBEPCTUS U YMEHBIICHHS IEPOXOBATOCTH?

3eHkep. Csepno.  PaszBeprka.

LlexoBka. [Inamka. MeTyuK.

5. Jlnst 4ero pa3BepTKH, KaK MPABUIIO, H3TOTABIUBAIOT C YSTHBHIM YHUCIIOM
3yObeB?

6. C kako# 1eNblo JesiaeTcsi HpaBHOMEPHBIN OKPYKHOM IIar 3yOneB
pa3BepToOK?

7. Ans ramenuss BUOpauui U CHYDKEHHS IIEPOXOBATOCTH 00pabOTaHHOU
MTOBEPXHOCTH.

8. Jns ynoOctBa m3mepenus auametpa (Mcrnosb3yercs MeTon mpsiMoro
U3MEPEHHUS ).

7. Kak mporcxoIuT yIIpaBJICHUE PaInyCOM TPAeKTOPHH BpaIllaTeIbHOTO
TJIABHOTO JBIDKCHUS PE3aHMS IIPH 0CeBOi 0O0paboTke?

N3MeHenuneM paamyca ero TpaeKTOPHUHU.

PamnycoM pexyimero WHCTpyMEHTa, 4YTO BBI3bIBACT HEOOXOJIUMOCTH
3aMEHbl JAHHOTO pEXYIIEr0 MWHCTPYMEHTa Ha PEXYIIUHA HWHCTPYMEHT,
MMEIOIINAN APYTOU pagnuyc.

8. Ykaxxute MapKy ObICTPOPEKYILEH CTalH.

9. Vkaxure MapKy TBEpAOIO CIUIaBa.

10. YkaxuTe MapKy MUHEPAIOKEPAMUYECKOTO HHCTPYMEHTAILHOTO MaTepHaia.

11. Ykaxkute MapKy HHCTPYMEHTAIBHOU YTIIEPOIUCTOMN CTAIIN.

Y8A. T5K10. P9KI10. BOKOS.
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12. Yem oTiinyaeTcsi KHHEMAaTHKa OCEBOI 00pabOTKH OT KHHEMATUKH
bpesepoBanus’?

13. Yem oTiinyaeTcsi KHHEMAaTHKa OCEBOI 00pabOTKH OT KHHEMATUKH
TOYCHUS?

[TocTosTHHBIM paanyCcoM TPACKTOPHUH TIJIABHOI'O IABUKCHUS PC3aHHUA U
ABHOKCHUCM I10AAa49U TOJIBKO BIOJIb OCHU I''IaBHOT'O ABHIKCHUA PC3aHUA.

['maBHOE NBUIKEHHE PE3aHUSI MOXET COOOIIAThCS KaK 3arOTOBKE, TaK U
WHCTPYMEHTY, a JABWKEHHE MOJAaud - TOJHKO BJOJb OCH TIJIaBHOTO JIBUKEHUS
pe3aHus.

I'maBHBIM ABUKCHUCM  PC3aHMA IIPU  IIOCTOAHHOM  paJuycc C€ro
TPACKTOPHHU, COO6HIaeMBIM TOJIBKO HHCTPYMCHTY, U XOTA OBl OJHHUM ABMXXCHHUEM
[moga4u, HAIIPAaBJICHHBIM IICPIICHAUKYIIIPHO OCH I'NTABHOT'O ABHIKCHUA PC3aHUA.

['maBHOE NBH)KEHHE pE3aHMsI COOOIIAETCS TOJBKO MHCTPYMEHTY M XOTS
Obl OJHMM JBWKEHUEM I0/Iaud, HANpPABJICHHBIM MEPHEHAUKYJIIPHO OCHU
IJIABHOTO JIBUYKEHUS PE3AHMUSL.

14. YkaxuTe BUJI TPACKTOPUH IBUKEHUS KXKIOU TOUKH PEKYIIUX
KPOMOK CBEpJIa, 3€HKEPA U Pa3BEPTKHU.

BunTOBas muHuA.
ApxuMeIoBa CIUPAIIb.
[Huknounna.

VY nnuHeHHas 1yKiIonaa (Tpoxouaa).

15. Ykaxkure yrosn HakJIOHa BUHTOBOM KaHaBKH 3€HKEpa LIEJIbHOTO,
HacaJHoTo (CM. puC.).

16. Ykaxxute HHCTPYMEHTAJIbHBII YroJl B IJIaHE BCIOMOraTEIbHOM
peXyIIeH KPOMKHU 3€HKepa 1eJIbHOT0, HacaaHOro (CM. pucC.).

17. YkaxxuTe HHCTPYMEHTAJIbHBII ITIaBHBII NEPEIHUI yTroi 3eHKepa
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LEJIBbHOT0, HACAJHOTO (CM. pHUC.).

18. YkaxxuTe MHCTPYMEHTAJIbHBII YroJl B IJIaHE TJIABHOM PEKYIIEH
KPOMKH 3€HKepa LEIbHOr0, HACaIHOTO (CM. pHC.).

A W N

19. ¥V kakux pa3BepToK pabouyro 4acTh JeiaroT JIuHOoM 5 - 10 quamerpon
pa3BepTKH?

20. Y xakux pa3BepTOK pabouyro 4acTh aenarot juHoi 0,75 - 2
JIMaMEeTpa pa3BEPTKU?

Y py4HBIX.

Y MalmmuHHEBIX.

21. YkaxxuTe nepeaHior MOBEPXHOCTH JIe3BUS CBEpJia (CM. puc.).
22. YKaxuTe IJ1aBHYIO 3aHIOK0 TOBEPXHOCTH JIE3BUS CBEpJia (CM. puC.)

23. YKaxuTe BCIOMOTraTelIbHYIO 33JHIOI0 IIOBEPXHOCTH JIE3BUSI CBEPJIa
(cm. puc.).

24. YxaxuTe MonepeyHyro pexkyIlyro KpoMKY cBepiia (CM. puc.).

25. YKaxuTe TJIaBHYIO PEXKYIIYI0 KPOMKY cBepJa (CM. pucC.).
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26. YKaxuTe BCIOMOTaTelIbHYIO PEKYILYI0 KPOMKY CBEpJia (CM. pucC.).

o o o~ W N

27. Kakas popma rimaBoit 3aHel TOBEPXHOCTHU CBEPJIA SBIISICTCS
HaWJTy4Iei asst o0ecrneueHrs ero reoMeTpUYecKuX mapamMeTpoB B MpoIiecce
pe3aHus 1 AaBTOMATU3ALNU 3aTOUYKHU?

OnHonockocTHas popma riIaBHOM 3aHEN TOBEPXHOCTH.
JIByxmiockocTHast hopma riIaBHOM 3aHEN TOBEPXHOCTH.
Konunueckast popma ri1aBHOM 3aHEH TOBEPXHOCTH.
Hunuuapuueckast popMa ri1aBHOU 3aHEH MOBEPXHOCTH.

BunToBas ¢popMa rinaBHOM 3aHEN MOBEPXHOCTH.

Bompocsr Ne 28 — 31

28. YKaXUTe HHCTPYMEHTAJIbHYIO IIJIOCKOCTh pe3aHus (CM. puc.).
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29. YKaKUTe HHCTPYMEHTAIbHYIO IVIABHYIO CEKYIIYIO TNIOCKOCTh (CM.
puc.).

30. YkaxuTe HHCTPYMEHTAJIbHYIO OCHOBHYIO IIJIOCKOCTh (CM. pHC.).

31. Ykaxure pabouyro MI0CKOCTh (CM. pUC.).

W »

32. YKa)uTe 3KOHOMHUUYECKYIO TOYHOCTh 00OpaOOTKU MPHU CBEPJICHUMU.
33. YkaxuTe 3KOHOMHUYECKYIO TOYHOCTh 00paOOTKU MPU 3€HKEPOBAHUH.

34. YkaxxuTe 5)KOHOMHUYECKYI0 TOUHOCTh 00pabOTKU NP pa3BepPTHIBAHUH.

12 - 14-1 kBajIMTET TOYHOCTH.
7 - 10-i1 kBaIUTET TOYHOCTH.

10 - 11-# kBajIMTET TOYHOCTH.

35. Kak nozipa3aenstor pa3BepTKH M0 COCO0y MPUMEHEHHS?
36. Kak nmoapasznensitoT pa3BepTku o ¢popme 00padoTaHHOTO OTBEPCTHUSA?
37. Kak noapa3aesnstoT pa3BepPTKHU MO METOY 3aKPEIICHUS?

38. Kak pa3zimyarot pa3BepTKU MO KOHCTPYKIUU?
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Ha pyuHble u MalliiHHBIE.
Ha nununapuyeckre U KOHUYECKHe.
Ha xBocTOBBIC U HacaJHbIE.

Ha tienpHBIC M COOpHEBIE, )KECTKUE U PETYIUPYEMBbIC.

39. B xakux npenesax HaxXOAUTCS Yyroi B IUIaHE TJIABHOM peKyLIen
KPOMKH Yy PYYHBIX pa3BEPTOK?

40. B xakux npeaenax HaxOAUTCS yTOJl B IJIAHE ITIaBHOM PEXYILEH
KPOMKH Y MallIMHHBIX Pa3BEPTOK?

41. B xakux npeaenax MpUHUMAKOT 3HAYEHHUE TIEPETHETO YT Y
YEPHOBBIX PA3BEPTOK JJIs1 00PaOOTKH BSI3KUX MaTepUaJIOB?

42.B kakux Mnpejenax Ha3HavyaroT 3HaYCHUE 3aJHET0 YIiia y pa3BEepTOK?

43. Kakoe 3Ha4eHHUE MEPETHErO yriia OOBIYHO MPUHUMAIOT Y pa3BEPTOK?

OT 01HOrO 10 IBYX IPagycoB.
0 rpamycos.

Ot 5 10 10 rpaaycos.

Ot 5 10 45 rpaaycos.

Ot 6 1o 15 rpangycos.

44. Kakoii pa3mep OTBEPCTHSI IPUHUMAETCS 32 HOMUHAJILHBIN pa3Mep
KIMOPYIOIEeH YacTh pa3BEepTKU?

Homunanbensiil pa3zmep oTBepCTHS.
HauGonpmumii mpeaenbHbIil pa3Mep OTBEPCTHS.

Haumenbnii npenenbHbld pa3Mep OTBEPCTHS.
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45. Kakoii ”HCTpYMEHT NMPUMEHSIOT JJIsi COBMEIIECHUS ONepaluil Uiu
Nepexo/10B Mpu 00pabOTKe TIAAKUX WM CTYIIEHYAThIX OTBEPCTHIL?

Cgepia.
3€HKEpHI.
PazBepTku.

KoMOuHMpOoBaHHBIN HHCTPYMEHT.

46. B xakol TOUKE peKyILIed KPOMKHU MTEPEIHNAN YTIOJI CBEPJIA UMEET
MaKCUMAJIBHOE 3HaYeHue?

47. B xako# TOYKE TJIABHOM PEXKYILEH KPOMKHU CBEPJIA MEPETHUNA YT OJI
MMEET MUHUMAJIBHOE 3HaYEHUE?

B Touke rnaBHOW pexymend KpPOMKH, PACHOJIOKEHHOM Y HApyKHOTO
JrameTpa cBepiia.

B Touke riIIaBHON pexylierd KPOMKH, PACHOJIOKEHHOW Yy NONEPEYHOU
KPOMKH CBepJa.

3.4 Tema tecta «JlabopartopHas padota 1.3. @pe3bi»

DTOT TeCT SBJISIETCS JAOMYCKOM K jaboparopHoil padore «1.3. dpeswiy.
TemaTuka BOMPOCOB COOTBETCTBYET JIeKIUsIM «2. HHCTpyMeHTanbHBIC
maTepuaib» U «10. @pe3bl», a TakKe BOIIPOCaM CAMOKOHTPOJIS JIJIsl YKA3aHHOM

BbIIIIE JJabopaTopHo# padoTsl [1, Y. 1, c. 14 - 15].

1. Kak npoucxoauT ynpasieHUE paanyCcoM TPACKTOPHUH BPaLIaTENbHOTO
IJIABHOTO JIBM)KEHUS pe3aHusi Ipu ppe3epoBaHUU?

N3menenuneM paauyca ero TpaeKTOpHH.

PagnycoM pexyilnero HWHCTPYMEHTA, 4YTO BbI3bIBAET HEOOXOJIUMOCTb
3aMEHbl JAHHOIO PEXYIIEr0 HWHCTPYMEHTAa Ha pEXYyUMA HWHCTPYMEHT,
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VMMEIOLINN APYTOX pagnyc.

2. JlaiiTe cTanaapTHOE OompesesieHne Ppessl.

OnHONME3BUMHBIN MUHCTPYMEHT Il 00paOOTKU C MOCTyNaTeIbHBIM WM
BpallaTeIbHbIM TJIaBHBIM JBUKEHUEM PE3aHHUsI U BO3MOXKHOCTBIO JIBHXKECHUS
MO/Ia4¥ B HECKOJIBKHUX HAIPaBJICHUSIX.

Jle3BUiHBIA HMHCTPYMEHT M1 OO0paOOTKM C BpallaTEIbHBIM TJIaBHBIM
JBIDKCHUEM pe3aHusi MHCTPYMEHTa 0e3 U3MEHEHUs pajiiyca TPAeKTOPUU ITOTO
JBYDKCHUSI M XOTS OBl C OJTHUM JIBUKEHUEM I10Jja4H, HApaBJIECHUE KOTOPOTO HE
COBIIAJIa€T C OChIO BpaAlICHUS.

Jle3BuilHBIA HMHCTPYMEHT i1 OOpaOOTKH C BpallaTelbHBIM TJIABHBIM
JBW)KCHUEM DPE3aHUSA W JABDKCHHEM IMOJAYM BJOJb OCH TJIABHOTO JIBMKCHHUS
pe3aHus.

Bompocer Ne 3 - 6

3. Pacumudpyiite 0603HaueHNUE HHCTPYMEHTAIBHOM YTIIEPOAUCTON CTAIH
Mapku Y 10.

4. Pacumdpyiite 0003HaueHue obicTpopexyiei ctanu mapku POK10.
5. Pacumdpyiite o003HaueHue TBepaoro criaBa mapku T14KS.

5. Pacmdpyiite o6o3HaueHUE TBepa0TO crijiaBa Mapku BKS.

B o0o3nauenuun mapku ykazano comepxkanue 9% W, 10% Co.
B o06o3nauenuun mapku ykazano coaepxkanue 8% Co u octanbHoe - WC.

B 0603nauennn mapku ykazano cogepxanue 14% TiC, 8% Co u
ocTaJibHOE — KapOu1 BoJib(Pppama.

B o0o3nauenuun mapku ykazano coaepxkanue 1,0% C.

7. Ilo xakoW TpaeKTOPUU JIBHXKYTCSI BCE TOUKU IIMJIUHIPUUECKOU (Ppe3Hl,
koraa h > r (h - paccrositHue OT IEHTpa MPOU3BOIAIICH OKPY>KHOCTH pajuyca r)?
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8. ITo xaKkoii TpaeKTOPUH BUKYTCS TOUKH LMIMHAPUIECKOH (Ppe3sl,
korna h =r (h - paccrosinue oT 1IeHTpa MPOU3BOASIIEH OKPYKHOCTH pajuyca r)?

[To yismMHEeHHON LIMKIIOUJE.
Ilo nuknoune.

ITo apxume0BOM ciupany.

9. YeMm otnuuaercs KuHeMaTuka (hpe3epoBaHus OT KHHEMATUKH TOUCHUs?

10. Yem otnmyaeTcs KnHeMaTuka Gpe3epoBaHus OT KHHEMATHKHA OCEBOM
o0paboTKu?

I'maBHBIM ABMIKCHUCM  PC3aHMA IIPU  IIOCTOAHHOM  paJuycc C€Tro
TPACKTOPHH, COO6HIaeMBIM TOJIbKO HHCTPYMCHTY, U XOTA OBl OJHHUM ABMXKXCHHUEM
moga4u, HAIIPAaBJICHHBIM IICPIICHAUKYIIIPHO OCH I'NTABHOT'O IBHKCHHA PC3aHUA.

ITocTossHHBIM paanycoM TPACKTOPHUH TJIaBHOI'O ABWKCHUS PC3aHUA U
ABHOKCHHUCM I10AAa49M TOJIBKO BIOJIb OCHU I'NIaBHOT'O ABH)KCHUA PC3aHUA.

['maBHOE NBH)KEHHE pE3aHMsI COOOIIAETCS TOJbKO MHCTPYMEHTY U XOTS
Obl OJHMM JBWKEHHEM IO/Iaud, HANpPABJICHHBIM MEPHEHAUKYJIIPHO OCHU
IJIABHOTO IBUYKEHUS PE3AHMUSL.

['maBHOE NBIMIKEHUE PE3aHMSI MOXET COOOIIaThCS KaK 3aroTOBKE, TaK W
UHCTPYMEHTY, a JBHKCHHE IMOJAYd - TOJBKO BJIOJIb OCH TJIABHOTO JBUKCHHS
pe3aHusl.

11. Kak Ha3pIBaeTcs J€3BUIHBIA HHCTPYMEHT, (popMa pexylier KpOMKU
KOTOPOTo onpeeiieHa popmoii 00padoTaHHOM MOBEPXHOCTH 7

12. Kak Ha3pIBaeTcs NpoQUIbHBIN J€3BUMHBIA HHCTPYMEHT, PEXYyIIas
KpOMKa KOTOPOro mpu oopadboTke 006pazyeT npoduiib o0padoTaHHOM
MOBEPXHOCTU OJTHOBPEMEHHO BCEMU TOUKAMM PEXKYILENH KPOMKH?

13. Kak HazbIBaeTcst npoPrIbHBIN JIE3BUMHBIM HHCTPYMEHT, PEXKyIIas
KpOMKa KOTOPOro nmpu o0padboTke 00pa3yeT npoduiab o0paboTaHHOMN
MOBEPXHOCTHU B BU/JIE TOBEPXHOCTH, OrMOAIOIIEH Mocaea0BaTeIbHbIE
MOJIOKEHUS PEKYIIEH KPOMKH OTHOCUTEIBHO 3aTOTOBKU?
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[TpodunbHbIN TE€3BUHHBIA HHCTPYMEHT.
OOKaTO4YHBIN JE3BUNHBIA HHCTPYMEHT.

DaCOHHBIN JIE3BUMHBIA HUHCTPYMEHT.

14. Kakue u3 pacoHHbIX (hpe3 oOecrneunBaroT 00jIee BEHICOKHE
MIPOM3BOIUTEIILHOCTD U TIEPHOJ CTOMKOCTH BCIIEACTBHE OOJBIIIETO YMCIIa 3yObheB
¥ OTCYTCTBHSI 00€3yTJIEPOKEHHOTO CIIOSI, YAAISIEMOTO 3aTOYKOH 3aTHeH
MOBEPXHOCTHU O MPOPHUITIO?

®daconHbIe (pe3bl ¢ 3aTHUIOBAHHBIMU 3YObSIMH.

dacoHHEBIE (bpe?;I)I C HC3aTblIJIOBAHHBIMH SY6BHMI/I.

15. Kakas kpuBas 3aTblJIOBaHUSI 00€CIIEUMBAET MOTYUEHUE
MOJIOKUTENBHBIX 33JHUX YIJIOB B JIH000I TOUKE JI€3BHsI, HEU3MEHHOCTh POduIs
(dpe3bl NpH MOBTOPHBIX 3aTOUKAX IO NepeIHEN TOBEPXHOCTH U MPOCTOTY
M3TOTOBJICHUS Kynadka. [I[puyeM cam KyJladyok - YHUBEPCAIBbHBIN, IIPUTOAHBIN
JUTS1 3aThUIOBaHUA 3yObeB (Ppe3 HE3aBUCUMO OT MX JUaMeTpa h yucia 3yObeB?

[Ipsimast.
ApxuMezioBa ciupalib.
OKpy»X HOCTb.

16. 1o xako# MOBEPXHOCTH HEOOXOIMMO 3aTauyuBaTh (PaCOHHBIE PPE3BI C
3aTBIJIOBAaHHBIMH 3yObsSIMH, YTOOBI HE H3MEHSIICS TPO(IITH PEXyIIeH KPOMKH?

17. Tlo xako¥ MOBEPXHOCTH HEOOXOIMMO 3aTauyuBaTh (PaCOHHBIE PPE3BI C
HE3aThUIOBAaHHBIMU 3YObsSIMH, YTOOBI HE H3MEHSIICS TPO(IITh pexyIiel KpOMKu?

ITo nepenHer MOBEPXHOCTH.

I1o 3anHEN NOBEPXHOCTH.
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18. Kak Ha3bIBaeTcs 3y0 JIe3BUHHOTO MHCTPYMEHTA, (hopma 3aaHei
MOBEPXHOCTU KOTOPOTO 00€CIIEUNBAET MOCTOSHCTBO MPOQUIIS pexyIen
KPOMKH IIPU MOBTOPHBIX 3aTOUYKAX MEpPeTHEH MOBEPXHOCTU?

3aTbUIOBaHHbIN 3Y0.

HesaTtpuioBanHsbIii 3y0.

19. Kak Ha3bIBaeTcs 3y0 JI€3BUHHOTO MHCTPYMEHTA C 3a/HEN
HOBEPXHOCTHIO, (hOpMa KOTOPOM He 00ecreunBaeT MOCTOSHCTBO MPOQPHIIs
PEXyYIIEN NpH MOBTOPHBIX 3aTOYKAX 110 NEPEAHEN TOBEPXHOCTH?

3aThUIOBAHHBIN 3Y0.

HesaTtpuioBannsIii 3y0.

20. B xauecTBe KpUBOM 3aTHIJIOBAHUS UCTOJIB3YETCS apXUMEI0Ba
CIIUPAJIb. Y KAXKUTE €€ YPABHEHHUE B MOJSIPHOW CUCTEME KOOPAUHAT.

21. B xauecTBe KpUBO 3aTHIOBAHUS IPUHATA OKPYXKHOCTb. Y KQXKUTE €€
YPaBHEHHUE B IOJSPHON CUCTEME KOOPAUHAT.

22. B xauecTBe KpUBOW 3aThUIOBAHUS UCIIOJIB3YETCS MpsiMas JIMHHUSL.
YKaxuTe ee ypaBHEHUE B TIOJISIPHOM CUCTEME KOOPIMHAT.

O =ap.

P
cos(p—a) -

p=a.

23. YKaxuTe ypaBHEHHE LIUKJIOUIbI B TapaMeTpuiecKoil popme.
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X=rt—-hsint,

y =r —hcost.
X = COS aX,

y =sin at,

Z =VL

X=rt-rsint,
Yy =TI —rcost.

24. Ilo kakoMy NpHU3HAKY KjIacCu(GUIMPOBaHbI Ppe3bl HA (Ppe3bl
UUIMHAPUYECKHE, TOPLIOBHIE, YTIIOBBIE, (JaCOHHBIE, AUCKOBBIE IBYX- U
TPEXCTOPOHHUE U KOHLIEBbIE?

25. Ilo xkakoMy IpH3HAKY KJacCu(PHUIMPOBaHbI (ppe3bl Ha (Ppe3bl
psiMO3yObIe, KOCO3yObIe U C BAHTOBBIM 3yOOM?

26. [1o kakoMy npu3HaAKy Kiaccu(UIMPOBaHbl Ppe3bl HA (Ppe3bl UETbHBIE,
COCTaBHbIE, COOpHBIE U HAOOPHBIE?

27. Ilo xkakoMy npH3HaAKY Kjaccu(UIMPOBaHbI ppe3bl HA (Pppe3bl
HAacaJHbIe U KOHLEBbIE?

28. 1o xkakoMy mpu3HaKy KiaccuduirpoBanbl Ghpe3bl Ha Ppe3sl ¢
3aThUJIOBAaHHBIMU U HE3aTHIJIOBAHHBIMU 3yObSIMU?

ITo nanpaByieHuto 3yObeB (hpe3bl.

1o pacnonoxxeHunto 3yObeB OTHOCUTENBHO OCH (PpE3bI.
[To xoHCTpYKIIMH PpPE3BI.

[To xoHCTpYKIIHY 3yObEB (PPE3BbI.

[To cnioco0y KperieHus Ha CTaHKe.

29. Kak npOX0JIUT MHCTPYMEHTAJIbHAS [JIaBHAs CEKYyIIas INIOCKOCTh
OTHOCUTEJIBHO LIUJIMHAPUUECKOU paboueit yactu ppe3bi?

30. Kak npoxoJIUuT UHCTpYMEHTAJIbHAasi OCHOBHAS ILIOCKOCTh
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OTHOCHUTEIHHO MIWJIMHIAPUIECKOU paboueit vactu Pppe3ni?

31. Kak npoxoauT HHCTPYMEHTaIbHas IIOCKOCTh PE3aHUsl OTHOCUTEIBHO
WIMHIPUYECKOH paboueil yactu Gppe3ni?

32. Kak npoxoauT padodast INTIOCKOCTh OTHOCUTEIHHO MUITUHAPUIECKON
paboueit gactu ¢ppesbi?

KacaTenpHO K OKpYKHOCTH, OITUCBIBAEMON TOYKOW PEXKYIIEU KPOMKH B
IJIABHOM BpaIaTEIbHOM JIBUKEHUN PE3aHU.

[lepnieHANKYISIPHO K OCH (PPE3BI.

Uepes ock (pe3bl.

33. YkaxxuTe nepeaHio MOBEPXHOCTh 3y0a (pe3bl TOPLOBOM HacaIHON
(cm. puc.).

34. YkaxxkuTe TTIaBHYIO 3aHIOI0 TOBEPXHOCTD 3y0a (Ppe3bl TOPIIOBOM
HacaJHOM (CM. puc.).

35. YkakuTe BCIIOMOTATEIBLHYIO 33THIOI0 TIOBEPXHOCTH 3y0a Gpe3nl
TOPIIOBOM HAcaaHOM (CM. pHC.).

36. YkaxuTe TJIaBHYIO PEXYIIYI0O KPOMKY 3y0a (ppe3bl TopiioBon
HacaJHOMU (CM. puc.).

37. YkaxxuTe BCIIOMOTaTeIbHYIO PEXYIIYI0 KPOMKY 3y0a (ppe3bl
TOPIIOBOM HAcaaHOM (CM. pHC.).
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3.5 Tema Tecta «JlabopaTopHas pabora 1.4. Pe3spbonapesnoi
UHCTPYMEHT»

OTOT TecT sABISETCS JOMYCKOM K JjabopatopHoil pabdorte «1.4.
Pe3pOoHape3Holl MHCTpyMEHT». TemMaTHKa BOIPOCOB COOTBETCTBYET JICKLIMSIM
«2. UacTpyMeHTanbHble MaTepuaib» U «11. Pe3p00Hape3Hbie MHCTPYMEHTBI», a
TaK)K€ BOIIPOCAM CaMOKOHTPOJIA JJIsl YKa3aHHOW BbILIE Ja0OpaTOpHOM pabOThI

[1,9.1,c. 15 - 16].

1. I[aﬁTe CTaHAapPTHOC OIIPCACIICHUC MCTUYHKA.

2. I[aﬁTe CTaHAapPTHOC OIIPCACIICHUC ILIAIIKH.

OceBoll pexXymuili WHCTPYMEHT ISl TOBBIIMICHUS TOYHOCTH (HOPMBI
OTBEPCTUS U YBEIIMYECHUS €T0 TUAMETPA.

OceBoif MHOTOJIE3BUMHBIN WHCTPYMEHT AJi1 0Opa3oBaHUS M 00pabOTKU
BHYTPEHHEU pe3bObl.

OceBoll pexymuii MHCTPYMEHT Jis TIOBBIMIEHUS TOYHOCTH (HOPMBI U
pa3MepOB OTBEPCTUS M YMEHBIIIEHHUS IIEPOXOBATOCTH MOBEPXHOCTH.

OceBoli MHOTOJIC3BUMHBIN WHCTPYMEHT I 00pa3oBaHus M 00pabOTKH
HapY>KHOU pe3bOBbl.

3. YKkaxuTte MapKy HHCTPYMEHTAIbHOM JIETUPOBAHHOM CTaJIH.
4. YKkaxxute MapKy HHCTPYMEHTAIBHON yIIEPOIUCTON CTAIIH.
5. YKaxuTe MapKy CBEPXTBEPAOr0 HHCTPYMEHTAIBHOTO MaTeprala.

6. Ykaxute MapKy 0€3B0JIb(paMOBOr0 HHCTPYMEHTAJIBHOTO TBEPAOTO
CILIaBa.

XBI'. TH-20.
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V12A. Kommo3zurt 01.

7. YKaxuTe ypaBHCHHE BUHTOBOW JTMHUHU B MMapamMeTpuieckoi hopme.

X=rt-hsint,
y =r —hcost.
X = COS ait,

y =sin at,

Z =Vt
X=rt-rsint,
y =r —rcost.

M3BecTHO, YTO BUHTOBAS JIMHUS - JIMHUS, ONKChIBaeMasi TOUKOM M,
KOTOpAasi BPAILlA€TCs C MOCTOSIHHOM YIJIOBOM CKOPOCTBHIO BOKPYT HEMOABUKHOU
ocu Oz 1 OTHOBPEMEHHO NEPEMEIIAETCS MOCTYIATENIBHO C MOCTOSIHHOM
CKOPOCTBIO BAOJIb 3TOM OCH.

8. YKaxxuTe aHajor CKOpOCTHU MepeMelieHust Touku M Bois ocu Oz,
MPUHATHIA B 0003HAYEHUU METPUUECKOU U Ap. PE3bOBI.

9. YkaxkuTe aHajor yriioBOM CKOPOCTH, MPUHSATHIN B 0003HAUYCHUU
METPUUYECKOU U JIp. pe3bOBI.

Yron nogreMa BUHTOBOM JTUHUU.
Hapy>xHb1ii nrameTp pe3bOsl.

[Ilar BUHTOBOU JTUHUU.

10. Kakoii Bug HHCTpyMEHTa Mpu 00pabOoTKe pe3aHNuEM pe3bObl UMEET
CJIETYIONTUE TTPEUMYIIECTBA: BHICOKYIO TOYHOCTh U HU3KYIO IIIEPOXOBATOCTh
00paboTaHHOI MOBEPXHOCTH; MPOCTOTY H JICIIEBU3HY KOHCTPYKIIUU
WHCTPYMEHTA; OCHAIIEHHOCTh MHCTPYMEHTA IJIACTHHAMHU TBEPJIOTO CIIJIaBa;
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BBICOKYIO THOKOCTB crioco6a?
Pe3b00BbIE TPEOCHKMY.
Pe3p00BBIC pE3ITHI.
Metuuku.
Pe3nOoHapesHbIe TOTOBKH.
Pe3n0oBbIe hpesbl.

I mamkwu.

11. TommuHa cpe3aeMoro cyios a ONpeAesieTCs NEPUoI0M CTOUKOCTH
METUHKa, TPOYHOCTHIO JIE3BUSI U IIEPOXOBATOCTHIO 00PaOOTaHHO MOBEPXHOCTH
pPEe3bOBI.

12. Kakol mapaMeTp METUHKA MTO3BOJISIET YIIPABIISITH TOJIIUHON
cpezaeMoro cios a?

Yuciio kaHaBOK (IpeOCHOK).
VYTroJ1 B IUTaHE TIIABHOW PEXYyIIEN KPOMKH.

[Iar pe3r0Obl

13. OObI4HO riaBHAs 3a]IHSISI TOBEPXHOCTh METYMKA CO3AAETCs
3aTBUIOBAHUEM PEXYIIEN YaCTH MO HAPY>KHOMY auameTpy. Kakoe 3aTbuioBanne
IIPU STOM UCIIOJIBb3YETCA?

14. Jlna obecrniedeHust rI1aBHOTO 33JHETO yTila IPOU3BOAST 3aThUIOBAHUE
PEeXYIIMX YacTel IUIalIKK 1o BepIinHaM 3yObeB. Kakoe 3aTbiioBaHre 00bIYHO
IIPU STOM HPUMEHSIOT?

PanmnanpHOE 3aTBIOBAaHUE.
VYTri10Bo€ 3aTHIJIOBAHHUE.

OceBoe 3aTBUIOBAHHUE.

15. Pe3b0y Ha AeTansax MoJyqaroT CAEAYIOUIMMHA OCHOBHBIMHM CIIOCOOAMM:
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BBIpE3aHHEM, BbIJABIMBAHUEM U HAKaThIBaHUEM Mpod st pe3pobl. Kakoit
cTanuen nedopmanny 3aBepiiaeTcs Beipe3aHue npoduiis pe3ponl?

16. Pe3p0y Ha aeTansax MojiydaroT CIeIyIOIIMMI OCHOBHBIMU CIIOCOOaMHU:
BBIPE3aHHUEM, BbIIaBIMBAHUEM U HaKaTbIBaHUEM Ipoduiist pe3bObl. Kakoi
cTanuei nedopmalny 3aBepiaeTcsi HakaTbiBaHuE POGUIIs pe3bObI?

17. Pe3p0y Ha AeTaNAX MOIYYaloT CIEAYIOIIMMHA OCHOBHBIMHU CIIOCOOAMHU:
BBIpE3aHHEM, BbIJJaBIMBAHUEM U HaKaThIBaHUEM po¢ s pe3robl. Kakoit
cTanuen nedopmanny 3aBepuiaeTcs BbIAABIMBaHUE TPOGUIIS pe3bObl?

Pazpymienunem gedopmupyemoro (cpezaemMoro) ciosl.
VYrpyroii cranueit nedopmarivi.

[Tnactuueckoit ctagueit nedopMalium.

18. Kak paboTatoT HHCTPYMEHT U JETallb IIPU BbIIABIUBAHUH MPODUIIS
pe3bOob1?

19. Kak paGoTatoT HHCTPYMEHT U JeTallb IPU HAKaTbIBAHUU TTPOQUIIS
pe3bobI?

NHcTpyMeHT 1 feTaib paboTaroT MO MPUHIHUITY Hapbl CKOJIbKEHUS 0€3
3a3opa.

NHcTpyMeHT u feTanb paboTaroT MO MPUHITUITY MTaphl KAYeHUSI.

20. YkaxxuTe UHCTPYMEHT [IJIs1 Hape3aHusi Pe3bObl.
21. YKaxxuTe MHCTPYMEHT JIJIs1 BbIIaBJIMBAHUS PE3bOBI.

22. YKaxXuTe UHCTPYMEHT JJIsl HAKAThIBAaHUS PE3bOBI.

Pe3n6oBbIe pesiibl, pe3p00oBbie (hpe3bl, METIUKHU U TUIAIIKH.
beccTpyxedHble METUMKM.

Pe3nOoHakaTHbIE TUTAIIKY, PE3bOOHAKATHBIE POJIUKU U pe3bOOHAKATHBIE
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T'OJIOBKH.

23. Kakyro cxemy pe3aHus B OOJBIIMHCTBE CIIYy4aeB MPUMEHSIOT JJIsI
MalIUHHBIX U TA€YHBIX METYUKOB?

24, Kakyro cxemy pe3aHus MPUMEHSIOT JJIs1 KaTMOPYIOMHUX U KOHUIECKUX
METYUKOB?

25. Kakyro cxemy pe3aHusi IPUMEHSIOT JJIs KPYTJIbIX IJIaiex?

[IpodunbHytO cXEMy pe3aHusl.
I'eHepaTOpHYIO CXEMY pe3aHusl.

['pynmoBoro wim nmepeMeHHOro pe3anus (MHOTa Ha3bIBAIOT
MIPOTPECCUBHOM CXEMOM pe3aHusi).

26. Kak Ha3pIBaeTcd y4acTOK padoueld YaCTH METUYMKA WIIH IJIAIIKU
KpYIJIOW, Cpe3aroluii OCHOBHOM MPUITYCK?

Pexymeit yactelo.
KospuieByto kaHaBKy.
KBagpat v nbicKy.
XBOCTOBUK.

Kanubpyromeii yacTbio.

27. Kak Ha3bIBaeTCs y4acTOK paboyeil yacTh MeTYMKa WK TUTALIKY
KPYIJIOH, OCYIIIECTBIISIONINI OKOHYATEIBHYIO0 00pabOTKy pe3bObl?

28. Kak Ha3bpIBaeTCsd 4aCTh METUYHMKA, KOTOPast CIYKUT JUISl €T0
3aKperieHus BO BpeMs 00paOOTKU U PUIaHUs eMy TpeOyeMbIX rnepeMenieHui?

29. Uto nMeeT XBOCTOBUK METUMKA ISl TIEpeIauu KPYyTSIIero MOMEHTa?

30. Yro uMeeT XBOCTOBHK METUYHKA IS 3aKPEIUICHHUS €ro B MATPOHE U
IpUIaHUS eMy TPeOyeMbIX MepeMeeHui?
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KBanpar wnm nbicky.
XBOCTOBUK.
Kanubpyromeit yactsio.
Pexymen yactelo.

KospuieBy1o kaHaBKy.

3.6 Tema Tecta «JlabopaTopHas padota 1.5. 3yOOpe3HbIii HHCTPYMEHT

DTOT TECT SIBISIETCS AOMYCKOM K JJabopaTopHo# padote «1.5. 3yOope3Hbiii
MHCTPYMEHT». TeMaTuka BOIPOCOB COOTBETCTBYET JCKIIMUAM «2.
HNuctpymeHnTaibabie MaTepralib» U «13 -14 3y0ope3Hblid HHCTPYMEHTY, a
TaK>K€ BOIIPOCAM CAMOKOHTPOJIS JIJIsl YKa3aHHOM BBIIIE JJAOOPATOPHOM padOThI
[1,Y.1,c. 16 -17].

1. Ykaxure CylHOCTh METOJ1a KOTUPOBAHUA.

[Ipoduns moBepxHOCTH o0Opazyercss OJHOBPEMEHHO BCEMH TOYKaAMH
PEXKYIIEN KPOMKH.

[Ipodunb noBepxHOCTH 00pa3yeTcs TOUKON HIIM YYaCTKOM PexyIen
KPOMKH, TIEpEMEIIAIOIICICS TI0 MOBEPXHOCTHU B Mpoiiecce 00pabOTKU 3a cueT
KMHEMaTHKU ITpoliecca 00padOTKU.

[Ipodunp moBepxHOCTH 00pa3yeTcs BEPIIMHON PEXKYyIIed KPOMKH B
COOTBETCTBHH C (POPMOI TPACKTOPUH IBYKCHHS TIOAUH.

2. YKaXuTe CyIIHOCTh METO/[a OTHOAHMSI.

[Tpoduib moBepxHOCTH 00pa3yeTCs OAHOBPEMEHHO BCEMH TOYKAMU
pEeXYIIEN KPOMKH.

[Ipodmnp mOBEpXHOCTH OOpa3yeTcss BEPIIMHOW PEXYIIEH KPOMKH B
COOTBETCTBHH C (POPMOI TPACKTOPHUH IBYKCHHS TIOJAUH.
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[Tpoduib moBepXHOCTH 00pa3yeTCcsl TOUYKOM MIIM YYaCTKOM PeXyIeH
KPOMKH, MIEPEMEIIAFOIIEHCS TI0 TIOBEPXHOCTH B ITpoliecce 00padoTKH 3a cYeT
KUHEMaTUKHU Tporecca 00paboTKH.

3. Pacmudpyiite o603HaueHue TBepI0TO cIijiaBa mapku T30K4.

4. Pactmdpyiite 0003HaUCHNE YTIACPOIUCTON HHCTPYMEHTAIBHON CTaJIH
Mapku Y 12A.

5. Pacmudpyiite o603HaueHUE OBICTpOpEXKyIeH cTaim Mmapku POMSKS.

6. Pacuiudpyiite o603HaueHue TBepaoro craBa Mapku BK6-M.

B o603nauennn mapku ykazaHno conepxkanue 6% Co, octanbHOE —
KapOuibl BoJIb(pama ¢ MEIKO3EPHUCTOU CTPYKTYPOil.

B o603nauenun mapku ykazano conepxkanue 4% Co, 30% TiC,
octansHOE - WC.

B 006o3nauennn mapku ykazano cogepxkanue 6% W, 5% Mo, 5% Co.

B o0o3nauenuu mapku ykazaHo cojepxkanue 1,2% C u NOHMKEHHOE
COAEpKaHUE PUMECEM.

7. Ykaxurte 3y0O0pe3Hble MHCTPYMEHTHI U1 00pabOTKU 3yOheB
HUAJIMHIPUYECKHUX KoJiec, paboTaroiye ¢ NpoUuiIMpoBaHUEM METOI0M
KOITUPOBAHUSI.

JluckoBbIe U NaibleBble 3yOOpe3Hbie (Ppe3bl, 3y001010EKHbIE TOJIOBKH,
MIPOTSDKKH JJ1s1 00pabOTKM 3y0UaThIX KOJEC.

3y0ocTporanbHble  rpeOeHKH, 3yOOpe3Hble  N0J0SKH, UYepBAYHBIC
3yOope3Hbie (ppe3bl, MEBEPHI.

3yOope3Hbie TOJIOBKH, TOJOBKH MPOTSHKHOTO TUIIA, 3yOOCTPOraabHbIe
pE3LBL.

8. Ykaxute 00KaTOUHbIN 3y00pe3HbI At 00pabOoTKHU 3yObeB
IITMHIPUIECKUX 3y09aThiX KOJec.

9. Vkaxute 00KaTOYHBIN 3yOOpE3HBIA HHCTPYMEHT sl 00pa30BaHus
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3yObEeB KOHMUYECKUX KOJIEC.

3y0ocTporaiibHble  TpPeOCHKH, 3yOOpe3HbIe JOJOSKH, YEpBSYHBIC
3y0ope3HbIe (Ppe3bl, MIEBEPHI.

3y0ope3Hble TOJIOBKH, TOJOBKM MPOTSHDKHOTO THMA, 3yOOCTpOraibHbIE
PE3IIBL

JluckoBbie U malblieBble 3yOope3Hbie Ppesbl, 3y00A0I0EKHBIE TOJOBKH,
MPOTSHKKU JIJIs 00pabOTKH 3yOUaThiX KOJIEC.

10. Yto npeacraisieT o000 TUCKOBas YMCTOBas 3y0ope3Has ppesa?
11. Yro npeacrapinsger co0oro npsamo3ydas rpedeHka’?
12. Yro npeacraBiseT coO0r0 uepBsuHas 3yoope3Has ¢ppesa?

13. Yro npeacraBiseT co00r0 3yO00pe3HbIi 10I05K?

Hacannyto ¢aconHyto ¢ppe3y ¢ 3aTblJIOBAHHBIMU 3YObSIMH.

Hcxonanyro 3y00ope3HyIo periKy, CONMPSHKEHHYIO ¢ Hape3aeMbIM 3y04aThIM
KOJIECOM, MPEBPALLCHHYID B PEXYIIUM HWHCTPYMEHT 3aTOYKOM MEpEeaHEn
MOBEPXHOCTHU U 00pa30BaHUEM 3aTHEH MOBEPXHOCTH.

3y0uaTtoe KOJieco, COMNpsDKEHHOE C 00pabaThiBaéMbIM  KOJIECOM,
MIPEBPAIICHHOE B PEXKYIITUH HHCTPYMCHT.

Hcxonubiii  4epBSK, C TOYEHYHHIM MTHOBEHHBIM KAaCaHHEM C
MOBEPXHOCTHIO 00OpabaTbiBaeMOW JeTaid, TMPEBPAICHHBIA B  PEKYIIHMA
WHCTPYMCHT.

14. T1pu BbIOOpE KaKOro 3yOOPE3HOTO MHCTPYMEHTA JaHHOTO MOIYJIS
HE0OXOJMMO YUYHUTHIBATh YUCIIO 3yObeB 00padaThIBAEMOTro 3y0UaToro kojieca?

UepBsuHbIX 3y00pE3HBIX Ppe3.

3y0Ope3HbIX H0JOSKOB.
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YKCTOBBIX TUCKOBBIX 3yOOPE3HBIX (pe3.

15. Kakoii 3y0ope3HbIil HHCTpYMEHT MPUMEHSETCS IPU YHUCTOBOM
00paboTKe 3yOuaThIX Kojec?

16. Kakoii 3y00ope3HbIit HHCTPYMEHT IPUMEHSIOT PH 00paboTKe
OJIOUHBIX KOJIEC, KOJIEC C BHYTPEHHUMH 3YObsIMU M ILIEBPOHHBIX Koyec?

17. Kakoii 3y00ope3HbIil HHCTPYMEHT HaXOAUT IPUMEHEHUE B
VWHIUBUYAIbHOM U MEJIKOCEPUITHOM MMPOU3BOJCTBE, a TAKKE IS
IpeBaApUTEIbHON U OKOHYATEIBHON 00pabOTKH 3y0UaThIX KOJIEC KPYIMTHBIX
MOJTyJen?

18. Kakoii 3y0ope3Hblii HHCTpYMEHT Hanbosee 3 PeKTUBEH Npu
0o0paboTke 3yOuaThix Koiec Moayiei Meree 30 Mm?

[IIeBepsr.
3y0ope3Hbie JONOSIKY.
UepssiuHble 3y0ope3Hbie (hpe3bl.

JIuckoBBIC M MaNbIIEBBIC 3yOOpE3HBIC (PpE3bI.

19. Uto siBiIsIeTCA KPEMEKHOM YaCThIO JUCKOBBIX M YAIICUYHbBIX
3y0OpPE3HBIX JT0J0SKOB?

20. YkaxuTe BHJI KPETICKHON YaCTH XBOCTOBBIX 3yOOPE3HBIX JOJOSKOB.

21. Yrto sBASIETCS KPEMEKHOW YaCTHIO YEPBIYHBIX 3yOOPE3HBIX HACATHBIX
bpe3?

22. Yro mpesacTapiseT coO000 KPEmekHast 4aCTh 3y0OOCTPOTabHBIX
pe31oB?

OTtBepcTHe, a TaKKe HapyKHasi U BHYTPEHHSISI ONIOPHBIE TJIOCKOCTH.
Konnuecknii XxBocTOBHUK ¢ KOHYcoM Mop3e Ne2 mnn Ne3 yKOpOUEeHHBIN.
KnunoBugHoe Teo ¢ yriom 73 rpagyca, UMEIOIIee OTBEPCTHUS C Pe3hOO.

OTBepCTI/Ie CO HIITOHOYHBIM ITa30M U TOPIIBI.
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23. Kak mpoucX0UT BOCCTAHOBIICHUE PEXKYIIEH CIIOCOOHOCTH
yOOpe3HBIX 10JI0SIKOB?
3aTOYKOM MO 33 JHUM ITOBEPXHOCTSIM.

3aTOYKOM 1O MepeaHEN TOBEPXHOCTH.

24. VIznammuBaHue J€3BUN YEPBSIUHBIX 3yOOPE3HBIX (Ppe3 MPOUCXOIUT 10
3aJIHAM ITIOBEPXHOCTAM. Kak MpOUCXOAUT BOCCTAaHOBIIEHUE PEKYILEH
CIIOCOOHOCTH YEPBSIYHBIX 3yOOpe3HbIX (pe3?

3aTo4KOM 110 HGpG,Z[HGﬁ ITOBCPXHOCTH.

3aTo4YKOM 110 3aTHUM ITOBCPXHOCTAM.

25. YkaxuTe BUJI EPEIHEN MOBEPXHOCTU 3yOOCTPOTAIBHOTO pe3lia.
26. YkaxuTe BUJ IEPEIHEN MOBEPXHOCTU 3yOOPE3HBIX T0I0SIKOB.

27. YkaxuTe BUJI NEPEIHEN MOBEPXHOCTU HanboJIee YacTO MPUMEHSIEMOM
JUISL YEPBSYHBIX 3yOOpe3HbIX (pe3.

28. YkaxuTe BUJ NEPEIHEN MOBEPXHOCTH YHUCTOBBIX JUCKOBBIX
3y0Ope3HbIX (pes.

IImockocTh.

Konunueckast popma, 0ch KOTOPOI COBITAIAET C OChIO HMHCTPYMEHTA.

ApXI/IMelIOBa BHHTOBAs IMOBECPXHOCTD.

29. Kakoii 3y0ope3Hoii ppe3oit JaHHOTO MOTYJISI MOJKHO Hape3aTh
npsIMO3yOble U KOCO3yOble IIMIMHAPUYECKUE KOJIeca C JIFOObIM YHCIIOM 3yObeB?

30. Kakoii metog 06paboTku obecrieunBaeT Hape3aHue 3yO0uaThiX KOJIEC B
nuamnazone moxaysen 0,1 - 40 MM ¢ JOCTHM>)KEHUEM TOYHOCTH B Tipenenax S - 11-i

CTEMEHEW TOYHOCTU U MIPUMEHSIETCSI B UHANBUYIbHOM, CEPUITHOM U MacCOBOM
MPOM3BOACTBE?
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31. Kakoit wmeron oO0pabOTKM 3yO4UaThIX KoOJIEC TPHUMEHSETCS B
WHANBUIYQIbHOM TPOM3BOJICTBE M B HEKOTOPHIX CIIy4asX MacCOBOTO
npou3BOjCTBa 3y0uaThix kojiec 9 - 12-i1 cremeneid TouHOoCTH. OH Takxke
IpUMEHSETCA MpU 00pabOTKEe KPYMHOMOAYJIBHBIX 3yOUaThIX KOJec (MOAYJIeM
cBbite 20 Mm)?

Metoa ornbOaHus.

Meron konupoBaHusl.

3.7 Tema tecta «JlabopatopHas padota 3. UccnenoBanue mporecca
pe3aHus Py TOUCHUN

DTOT TeCT SIBISIETCS AOMYCKOM K JJabopaTopHoit padote «3. MccnenoBanue
MpoIiecca pPe3anus Mpu TOUCHUM». TeMaTrKa BOPOCOB COOTBETCTBYET JICKIUAM
«2. KuneMaruka pe3aHusi: mapaMeTpbl peKUMa PE3AHUS U CPE3AEMBIN CIION» U
«3. Jlunamuka pe3aHusi: CTpPYKKO0Opa30BaHKE MPU PE3aHUU, TEIIJIOBBIC SBICHUS
MIPU PE3aHHH, CUIIBI PE3AHUS», A TAKIKE BOIIPOCAM CAMOKOHTPOJIS JJIs

yKa3aHHOM BbIlle TJabopatopHoii pabotsl [1, Y. 2, c. 16].

Bomnpoc Ne 1
1. Kakoii cranueit nedopmaliuu cpe3aemMoro cjaos 3aBepIiaeTcs Mpoiecc
pe3anus?
Yrpyrou.
Pazpymenuem.
[Imactuyeckon.

2. Kakue mapamMeTpsl pekuMa pe3aHus XapaKTepU3yIoT MPOIIECC pe3aHus
C TEXHOJIOTUYECKON CTOPOHBI: C TOUKH 3PCHHUS TIOJIOKECHUSI M IBUXKCHUS
WHCTPYMEHTA, KOTOPbIE HEOOXOIUMBI JJII 00SCTICUCHHS TPOIecca Pe3aHus?

3. Kakue nmapameTpsl pexxuMa pe3aHusi XapakTepU3yIoT MPOLIECC pe3aHUs
¢ (pU3HYECKOU CTOPOHBI?

I'myOuHa pe3anus, mojgaya U 4acTOTa BPAILICHUS AETATN WIH
MHCTPYMEHTA.
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CKOpOCTB pe€3aHusd, TOJIIHWHA U HIMPpUHA CPE3acMOro CJos.

4. YUTo MpUHUMAIOT 32 CKOPOCTh pe3aHus?

CkopocTh  paccMaTpuBaéMOM  TOYKM  pEXyIlEd  KPOMKH B
PE3YNbTUPYIOLIEM JBUKEHUN PE3aHUS.

CKOpOCTh TOM TOYKHM PEXYIIEH KPOMKHA WM 3aroTOBKH, KOTOpas B
IJIaBHOM JIBJKCHUH PE3aHUsI UMEET MaKCUMAJIbHOE 3HAUEHUE.

CKOpOCTB paCCManHBaGMOI;’I TOYKH pemymeﬁ KpOMKH B JIBHUXCHHHU
Imogaydu.

5. JlaiiTe cTaHmapTHOE OMPEAECICHUE MOAAUH S.

6. JlaitTe onpeaenenue riryOMHbI pe3anus t.

7. JaiiTe cTaHAapTHOE OIpPEACIICHUE IUPUHBI CPE3aeMOro cJos b.
8. JlaliTe cTaHIapTHOE OMPEIEIICHUE TOJIIIUHBI CPE3aEMOr0 CJIOA a.

9. NaiiTe onpezenenue WupuHbl ppesepoBanus B.

JlnuHa HOpMalaM K TOBEPXHOCTH pe3aHus, IMPOBEJICHHONW uepes
paccMaTpUBaEMyl0 TOUYKY pEXKyUIEd KpOMKH, OIpaHMYECHHAasi CEYECHUEM
CpE3aeMOro CIOS.

JUlnHa ~ CTOpPOHBI ~ CEYEHMsS  Cpe3aeMoro  cios, OOpa30BaHHOM
MOBEPXHOCTBIO PE3aHMUS.

Pa3mep cnost, ynansgemoro 3a oJIMH MPOXO0J, U3MEPEHHBIN B HAIIPABJICHUU,
MEePIEHANKYJISIPHOM ABUKECHHUIO TTOJAYH.

OTHOmIEHHWE pPAacCTOSHUSA, MPONMAEHHOTO pPACCMAaTPUBAEMON TOYKOU
peXyller KPOMKH WM 3arOTOBKHM BJOJIb TPAEKTOPUM ITOW TOYKHU B JBMIKECHHUU
II0Z1a4M, K COOTBETCTBYIOILIEMY YHCIIY LIMKJIOB WM ONPEAEICHHBIX JOJIEH IIUKJIA
Jpyroro IBWXEHUSA PE3aHUs BO BPEMsS PE3aHUSA WIM K YHUCIY OIPEHCIICHHBIX
Ji(e)) (S7

HKJIa 9TOTO APYroro ABU>KCHUAI.

Mupuna oOpabaTbiBacMOii MOBEPXHOCTH B HAMpPaBICHUH, MapaIeIbHOM
ocH ¢Gpe3bl.
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10. YkaxuTe TOJIIUHY CPE3aeMOoro ciios a mpu 00paboTKe pe3roM
TOKapHBIM MOJPE3HBIM (CM. pHC.).

\
b

|4 ]

H ow o n

11. YkaxuTe mupuHy cpe3aeMoro cios b npu 00paboTke pe3nom
TOKAPHBIM ITOJIPE3HBIM (CM. pHC.).

12. Ykaxute riyOuHy pe3anus t mpu o0paboTKe pe3lioM TOKaApHBIM
MOAPE3HBIM (CM. PHC.).

13. Ykaxure nonauy Ha 000poT So mpu 00paboTKe pe3lioM TOKAPHBIM
MOAPE3HBIM (CM. PHC.).

EX|
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14. YTo npoucxoauT ¢ TOIIMHONW CPE3aEMOTro CJI0s a IPU YBEIIMYEHUN
yria B IJIaHE TJIaBHOM PEKyIIer KpOMKH?

15. YTo mpoucCXoauT C MUPUHON cpe3aeMoro cliosi b mpu yMEHBIIICHUH
yTriia B IJIaHe TJIaBHOM PEXyIIer KPOMKU?

16. KakoBa ToJuHa cpe3aeMoro ¢jios BJI0JIb IyT'M KOHTaKTa (hpe3ni?

OcTaeTcs MOCTOSIHHOM.
VYBenuunuBaeTcs.
IlepemenHasl.

YMeHbIaercs.

17. Kak u3MeHsieTcs epoxoBaToCTh 00pab0TaHHOM MOBEPXHOCTHU MIPU
TOYECHHH C YBEJIMYCHHEM MOJIaul Ha 000pOT?

18. Kak u3aMeHsieTcst mepoxoBaToCTh 00pab0TaHHOM MOBEPXHOCTHU MIPU
TOYECHHH C YBEJIMYCHHEM YTJIa B IJIaHE TJIABHOU pexyIleld KpoMKu?

19. Kak u3aMeHsieTcst mepoxoBaToCTh 00pab0TaHHOM MOBEPXHOCTHU TIPU
TOYEHHHU C YBEIIMUYCHUEM YIJIa B IUIAHE BCIOMOTaTEIbHOM PEXYILEH KPOMKHU?

20. Kak u3meHsieTcs mepoxoBaTocTh 00pab0TaHHON MOBEPXHOCTH MPHU
TOYCHHH C YBEIMYCHHEM pauyca IMpy BepIIHE pe3ia?

YBenuunBaercH.
YMeHbIaercs.

He n3mensercs.

21. Kak Ha3bIBaeTcs CTPYy’KKa, COCTOSIIAS U3 TUIACTHYECKU
ne(OPMUPOBAHHBIX U B3aUMHO CIIBUHYTHIX 3JIEMEHTOB, TOCTATOYHO MPOYHO
COEJIMHEHHBIX I10 TJIOCKOCTAM CKaJIbIBAHUS?
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22. Kak Ha3bIBaeTCs CTPY)KKa, UMEIOIas BUJI HeMpephIBHOM JeHThI. Ha ee
BepxHEeW U 00enx OOKOBBIX CTOPOHAX BUAHBI CJIE/IbI TIACTHYECKON AedopMaiiuu
B BHUJIC MEJIKHUX 3a0CTPEHHBIX BBHICTYNOB. HMKHSS CTOpOHA CTPYIKKH,
KOHTAKTHUPYIOIIAs C MePeIHEH MOBEPXHOCTHIO JIC3BUS, - TIajIKas?

23. Kak Ha3pIBaeTCs CTPY)KKa, 3JICMEHTBI KOTOPOM MEHEE CBSI3aHbBI WIIH HE
CBSI3aHBI IO TUIOCKOCTSIM CKaJIbIBAaHUS MEXTY CO0010?

24Kaxk Ha3bIBaeTCs CTPY>KKa, KOTOpasi COCTOUT U3 MEJIKMX OCKOJIKOB
caMbIX pazHOOOpa3HbIX POPM U pa3MepOB, MOTHOCTHIO OTJAEICHHBIX APYT OT

npyra?
CrpyXKa CKaJbIBaHHS WIH CyCTaBYaTasl.
CimBHas CTpyXKKa.
Crpyxka Hajiioma

DJIeMEHTHAas CTPYXKKa.

25. Ilpu kakux yciaoBusx 00pabOTKH 00pa3zyeTcs CTPyKKa CKaJbIBAHUS?
26. Ilpu kakux yciaoBusx 00pabOTKH oOpaszyeTcs CIUBHAs CTPYKKa?
27. Ilpu Kakux ycJIoBHUsIX 00pabOTKH 00pa3yeTcsi JIEMEHTHAs CTPYKKa?

28. [Ipu xakux ycioBUsiXx 00pabOTKH 00pa3yeTcsi CTPYKKa CKaJIbIBAHUS?

[Ipu 0OpaboTKe MIACTUYHBIX MATEPUAIIOB C MAJIOM TOJIIIUHOMN
CPE3aeMOoro Cj0s, BBICOKOW CKOPOCTHIO pe3aHus U OOJIBIINX MEPETHUX yTiax
JIE3BUSL.

[Ipu 0OpaboTKe XPYNKUX MAaTEpUAJIOB, TAKMX, KaK CEPbIA UYT'yYH U OpOH3a.

IIpu 00paboTKe TIACTUYHBIX MAaTEPHAJIOB C OOJIBIIONW TONIIHMHOM
CpPe3aeMoro CJIos, OTHOCHUTEIHLHO HH3KOM CKOPOCTBIO PE3aHHMS M HEOOJBIIOM
MIePETHEM YTJIC JIC3BUSI.

IIpu 00paboTKe TIIACTHYHBIX MAaTEPHAIOB C OOJBIIOH TOJNIIHHOM
CpEe3aeMOT0 CJI0s, MaJIOi CKOPOCTHIO PE3aHUS U MAJIBIX TIEPEIHUX yTiiaxX JIE3BUSI.

29. Kak Ha3bIBAETCSl OTHOIIEHUE TOJIIMHBI CTPYKKH K TOJIITMHE Cpe3ae-
MOTO CJI0s1?
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30. Kak Ha3pIBaeTCsl OTHOLLEHUE JIIMHBI CPE3AEMOT0 CJIOS K JAJIMHE
CTPYXKH?

31. Kak Ha3bIBaeTCs OTHOIIIEHUE IUPHUHBI CTPYKKH K ITUPHUHE
Cpe3aemMoro cios?

KoadduiimeHTOM yTONIIEHUS CTPYKKH.
Koadduimentom ymmpeHus: CTpy»KKH.

Koaddurmentom ykopoueHus CTpyKKH.

32. Kakoit u3 k03¢hHUIUEHTOB, XapaKTepU3yrIux aehopMarimio
Cpe3aeMoro CJ10s1, HanboJiee MPOCTO OMPEALISIETCS C TOMOIIBI0 YHUBEPCAIBHBIX
U3MEPUTEIBHBIX CPEJICTB, TAKUX, KaK Pe3b00OBOM MUKPOMETP?

KoadduimenT ykopoueHus CTpyKKH.
KoadduimeHT yronieHus CTpyKKH.

KoadduruenT ymmpenus: CTpyxKu.

33. Kakoii u3 napaMeTpoB pekruMa pe3aHus OKa3blBaeT Hauboblee
BJIMSIHME HA HAPOCTOOpa30BaHUE MPU TOUCHUH?

34. Kakoli U3 napameTpoB peXruMa Pe3aHus TP TOUCHUH OKa3bIBAET
HauOoJIbIIIee BIUSHNUE Ha AedOpMAIHIO CPE3aeMOro Cios?

35. Kakoli u3 napameTpoB peXruMa pe3aHusi TPy TOUCHUH MPAKTUYECKU
HE OKa3bIBAET BIUSAHUS HA JeOpMaIUIO CPE3aeMOro cios?

Ckopoctb pe3anus V.
['myOuna pe3anus t.

ITomagya Ha 06opoT So.

36. Kak Ha3pIBaeTcs COCTaBAOIIAasA CUJIbl PC3aHNMsA, COBIIa/IarOIas 1o
HapaBJICHUIO CO CKOPOCTBIO I''TAaBHOT'O ABUKCHHUS PC3aHUS B BCPIIHNHEC Jie3BuUs?
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37. Kak Ha3pIBaeTcs COCTaBJAIOIIAasd CHUJIbl PE3aHus, IIapaljiCiIbHas OCHU
TJIaBHOTI'O BpallaTCJIbHOT'O ABUKCHUS peBaHI/IH?

38. Kak Ha3pIBaeTCs COCTABIIAIONIAS CUIIBI PE3AHUS, HAIIPABIICHHAS 110
pazauycy IrJIaBHOTO BpallaTeIbHOTO ABUKEHUS pEe3aHUs B BEPUINHE JIE3BUSA?

OceBas COCTaBJAIOIIAA CHUJIbI PC3aHHA Px.
I'maBHas COCTaBJAOIIAA CUJIbI PC3aHUA Pz.

PanuanbHas cocTaBisomas Cuiibl pe3anus Py.

39. Kak npu pe3anuu cBsizana feopMariusi ¢ CUIoun?

,Z[eq)opMaumI CCTb PC3YyJIbTAaT IMPUIOKCHUS CUJILBI.

Cuina onipenensiercs nedopmaiuei.

40. OOBsICHUTE TIOTHYIO UIACHTUYHOCTh 3aBUCUMOCTEH TJIaBHOM
COCTABJISIOIICH CUJIBI pe3aHus U K0P UIIMEHTA YKOPOUCHHS CTPYKKH OT
CKOPOCTH p€3aHusl PU TOUCHHUH.

41. OOBICHUTE HE UAECHTUYHOCTb 3aBUCHUMOCTEH IJIaBHOM COCTABIIAIOLICH
CWJIBI pe3aHus U KodhDUIIMEHTa YKOPOUEHHUS CTPYKKH OT TI0/1a4u Ha 000pOT U
TITyOWHBI PE3aHUS MTPU TOUCHUHU.

CeueHnue cpe3aeMoro Cjos TMpH TPOBEICHUU HCCIEIOBAHUNM OCTAeTCs
MOCTOSSHHBIM W CHJIa pe3aHusi, B JTOM cllydae, OMPENESeTCS TOJBKO
nedopmariieit cpe3aeMoro cIosl.

Cedenue cpe3aemMoro cjaosi Ipu MPOBEJCHUN UCCIIEI0BAaHUN U3MEHSETCS U
CWJIa pe3aHus, B OTOM Ciy4ae, OyJeT OIpeAeNnarThcsl KaKk pa3MepaMu
nedhopMupyeMoro Tena (CEYeHHE Cpe3aeMoro ciosi), Tak u aedopmarmeit
MeTaJljia, IPEBPAIAEMOI0 B CTPYXKKY.

42. Kakue u3 TMHaMOMETPOB MPEANOYTUTEIbHEE UCI0JIB30BATh NS
U3MEPEHUsI CUJTbI pEe3aHUs?
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['mppasnuueckue.
DIIEKTPUYECKHE.

Mexaauueckue.

42. Kakoil 3 (pu3nueckux mapaMeTpoB peKMMa pe3aHus OKa3bIBaeT
HauOoJIbIlIee BIMSHUE HA TEMIIEpaTypy pe3anus?

44. Kakoil 3 (pu3nMUecKuX mapaMeTpoB peKUMa pe3aHus OKa3bIBaeT
HE3HAUUTEIbHOE BIMSHUE HA TEMIIEPATypy pe3aHus?

CkopocTh pe3aHus.
[IIupuHa cpe3zaemMoro ciosl.

TonmmHa cpe3aemMoro cios

45. Yto siBAsieTCSI OCHOBHBIM UCTOUYHUKOM TEIUJIOBBIACICHUS TTPU
pe3aHun?

Pabora, 3aTpaunBaemas Ha NPEOAOJEHHE CWJI TPEHHUA IO NEpeaHEl
IIOBEPXHOCTH JIE3BHUS.

PabGora, 3arpaunBaemas Ha yOpyryoo M IUIaCTUYECKYyrO AedopMaiuu
CPE3aeMOr0 CJIOS.

PabGoTa, 3arpaunBaemasi Ha TMpPEOAOJEHUE CHUJI TPEHHUS IO 3aTHUM
MOBEPXHOCTSIM JIE3BUSI.

46. Kak u3MeHsieTcs mepoxoBaToCTh 00pabO0TaHHON MOBEPXHOCTH C
YBEITMYCHUEM TITyOUHBI pe3aHusi?

YBenuunBaercs.

He n3mensercs.
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YMeHbIaercs.

47. Kak HaxoJsTCcs apaMeTpbl HCKOMOTO YPAaBHEHMSI C IIOMOIIBIO METO/1a
00pabOTKHU SKCIIEPUMEHTANIBHBIX JaHHBIX - METOJ1a HAUMEHBILINX KBAJPaTOB?

48. Kak HaxosTCs mapaMeTpbl MICKOMOI'O YPaBHEHUS C IOMOLIBIO
rpaoaHaIMTHYECKOI0 METO/1a 0Opa0OTKHU 3KCIEPUMEHTAIbHBIX JaHHBIX?

I'paduyeckum myrem.
PacuernbiM myTem.
49. CymHOCTh METO/IA HAMMEHBIINX KBAJAPAaTOB.

50. CymtHocTb rpad0aHaTUTHYECKOro MeToAa 00padoTKU
AKCIIEPUMEHTATBHBIX JaHHBIX.

Jlyumieit OyaeT Ta KpuBasi, AJi1 KOTOPOW CymMMa KBaJpaToB PACCTOSHUM 110
BEPTHUKAJISAM OT IKCIIEPUMEHTAIBHBIX TOYEK 10 KPUBOM MUHUMAJIBHA.

[Ipsimas, npoBoarMas CyObEKTOM, JOJHKHA HAXOJIUThCA Haubosee OIM3Ko
KO BCEM DKCIIEPUMEHTAIBHBIM TOUKaM.
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4 YYEBHO-UCCIIEAOBATEJIbCKAA PABOTA «HA3HAYEHUE
PEXXMMOB PE3AHMS C TIOMOIIbIO HOPMATHUBHO-CITPABOUYHOH
JINTEPATYPbI»

Ilenp paboOThHl 3aKiIrOYaeTCs B M3YUYEHUUM METOIAMK pacyeTa peXUMOB
pe3aHus, NPUBOJMMBIX B HOPMATHUBHO-CIIPABOYHOM JIMTEPATypE, CTPYKTYPBI
TUX CIPaBOYHUKOB U B MPUOOPETEHUH MPAKTUUYECKUX HABBIKOB 11O
OIIPEIEIICHUIO PEKUMOB PE3aHUsS C UCIIOIb30BAHUEM DTOM JINTEPATYPHI.

4.1 Coneprkanuie pabOThI

st ycinoBuit o0pabOTKHM, yKa3aHHbIX B Tabnunax 1-5, BBINOJHUTH
clelytoniee:

JaTh KpPaTKyIo XapaKTEPUCTUKY (U3HKO-MEXAHUYECKUX 151

TEXHOJIOTHYECKNX CBOWCTB MaTepuaia aeranu [2, 3, 4];

MPUBECTU CcXeMy OO0pabOTKM ¢ YKa3aHMEeM [BWKEHUW pe3aHus H

TEXHOJIOTMYECKHX TTapaMeTPOB PeKuMa pe3anus [5]);
nogo0paTh MOJIeNb CTAHKA;
paccuuTarh pekuM pezanus [6, 7 uinu 8],

IMPOBCCTU HCCICOOBAHNA BIIMAHHA PA3JIMYHBIX (baKTOpOB Ha SaI[aHHBIﬁ

napameTp pexxuma pezanus [9, 10] u caenats BEIBOABI.

4.2 Metoanueckue yka3zaHus K paboTe

4.2.1 XapakTepucTuka PU3NKO-MEXaHUUECKUX U TEXHOJOTMYECKUX
CBOWCTB MaTepualia IeTalld

Bravane npuBOIWTCS HOMEpP M MOJHOE HAaMMEHOBAaHUE CTaHAapTa WA
JIPYroro HOPMaTUBHOI'O JTOKYMEHTA Ha MaTepuain aetain. Ha ocCHOBaHUM 3TOrO
JOKYMEHTA JUUI1 MapKy MaTepualla 1eTajld yKa3blBaeTCs €€ IpyIa U MOArpyIna,
XUMHYECKUN COCTaB, MEXAaHWYECKHWE CBOWCTBA B COCTOSIHUM IIOCTABKH
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(TBepocTh 1o bpuHem 0 U BpEeMEHHOE COMPOTUBICHUE MPHU PACTSHKEHHH),
TEXHOJIOTHYECKHE CBOMCTBA (00pabaThiBaeMOCTh pe3aHueM) U HazHaueHue. [1o
YCMOTPEHUIO HUCIHOJHUTENST MOTYT OBbITh NPHUBEACHBI  JIOMOJHUTEIbHBIC
XapaKTEPUCTHUKH, BIUSIIONE HA 00padaThIBAEMOCTh PE3aHUEM.

Tabmuma 1 — Bapuants! pabotsr 1, 6, 11, ..., 46

3eHKepOoBaTh CKBO3HOE OTBEPCTHE IMHOMK0 L, BeinepxuBas quamerp D H11.
No Marepuan geranu D, L,
BapuaHTa Mapka HB, MIla MM MM
1 CY 20 2100 50 60
6 YT7A 1970 70 85
11 30X 2550 48 52
16 4512 2560 62 40
21 C430 2500 46 38
26 AJI9 600 40 45
31 45J1 1900 52 40
36 AK4 980 65 32
41 JIK80-3 1000 72 35
46 50XH 2070 58 48

Ta6nuna 2 — Bapuantel padotst 2, 7, 12, ..., 47

CBepauTh CKBO3HOE OTBEPCTHE, BhIepkuBas quamerp D H12 u nnuny L.

Ne

Marepuan neranu
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BapuaHTa Mapka HB, MIla MM MM
2 CY 20 2100 40 30
7 YT7A 1970 30 45
12 30X 2550 10 35
17 4512 2560 16 32

22 C430 2500 20 40
27 AJI9 600 25 25
32 4571 1900 32 30
37 AK4 980 35 40
42 JIK80-3 1000 18 35
47 50XH 2070 12 28

Ta6nuna 3 — Bapuantel padots 3, 8, 13, ..., 48

®pes3epoBaTh OTKPHITHIN a3 TUCKOBOU (hpe3oit. Pasmepsl naza: mupuna B,
riyouna H u nnuna L.

No Marepuan neranu B, H, L,
BapuaHTa Mapka HB, MIla MM MM MM
3 Cu2s5 2070 20 16 150
8 Crans20 1630 18 10 120

13 18XT'T 2820 40 20 75
18 30XH3A 2820 12 10 240

23 K4 35-10 1490 22 12 90
28 12X18H9 1500 25 25 180
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33 30XI°C 3110 14 10 45

38 40X 2680 16 10 80
43 40XH 2820 28 12 160
48 20X13 1480 16 20 60

Ta6nuna 4 — Bapuantel padotsi 4, 9, 14, ..., 49

TounTh NOBEPXHOCTH BAJIMKA, BhICpkKBast quamerp d u umny |. J[nuna

Baymka L =1+ 100 mm

Ne Martepuan netanu d, I,
BapuaHTa Mapka HB, MIla MM MM
4 CY 20 2100 50 h10 250
9 V7A 1970 38 hl1 100
14 30X 2550 48 h11 150
19 45172 2560 60 h12 250
24 CU30 2500 46 h14 150
29 40X 2680 48 h10 250
34 45J1 1900 55 h14 300
39 30XTC 3110 65 h12 320
44 JIK80-3 1000 28 h10 75
49 50XH 2070 58 h12 280

Ta6nuna 5 — BapuanTer padotsr 5, 10, 15, ..., 50
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dpe3epoBaTh MIOCKOCTh TOPIIOBOM (ppe3oit. Pasmepsl mimockoctu: mmpruHa B
u anuHa L. [llepoxoBatocTs 00paboTaHHOM MOBEPXHOCTH R,.
No Marepuan geranu B, L, R,
BapuaHnta | Mapka |HB, Mlla MM Mm MKM
3) 12XH3A | 2690 75 200 3,2
10 CUl15 1870 60 120 6,3
15 I8XI'T 2820 45 280 6,3
20 30XI'CA | 3110 100 250 3,2
25 20X 2260 90 150 3,2
30 35X 2630 50 180 6,3
35 40X 2820 40 125 3,2
40 CUyl1o0 1850 95 150 3,2
45 20XH 2260 120 250 6,3
50 Cranb 45 1970 85 125 3,2

4.2.2 Cxema o0pabOTKH

[TocTpoenue cxembl 0OpabOTKH HAUMHAETCS ¢ U3Y4YeHUsS BUAA 00pabOTKU
pe3aHueM, KOTOPBIM  OMNpeAeNieH  BapwaHToM  pabotel. [lpm  »sTOoM
YCTAHABJIMBACTCSI BUJ TJIaBHOTO JBUKEHUS PE3aHUs] M JBIKCHHS TOJa4M, MX
pacrpeielieHue MEXJy 3aroTOBKOM M MHCTPYMEHTOM, OPUEHTALUS JBUKECHUS
MOJIaYU U PEXKYIIEr0 NMHCTPYMEHTa OTHOCUTEIBHO TJIABHOTO JBMKEHUS PE3aHUS
U BIUSIHUE pa3MepoB 00pabOTaHHON MOBEPXHOCTH Ha pa3Mepsl pabodeil yactu
uHcTpyMeHTa. [locne 3Toro asisi 3a1aHHBIX BapUaHTOM YCJIOBHI 00pabOTKH 1O
cnpaBouHUKy [8] ompenensiercst ctaausi oOpaboTku. CBeneHUs, KOTOpbIC HE
3aJlaHbl BapyUaHTOM pabOThl, HO HEOOXOIWMMBI I ONPEAEICHUS CTaJAuu
00pabOTKM, HA3HAYAIOTCS UCIIOJTHUTEIICM.
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Ha cxeme 00paboTKM TOKa3bIBAIOTCS: B3aUMHOE PACIIOJIOKEHUE
MHCTPYMEHTA U JeTainu ¢ o0o3HaueHueM aBrkeHuit pesanus no 'OCT 25762-
83, pa3mepnl 00pabOTaHHOW IOBEPXHOCTH C OOO3HAYCHHUEM HMX TOYHOCTH U
HIEPOXOBATOCTh 0OpAa0OTAHHOW MOBEPXHOCTU. B MOIPUCYHOUHOUN HAINKCH K
cxeme 00padOTKH JT0KHA OBITh YKa3aHa CTaJusl 00pabOTKH.

4.2.3 XapakTepucTuka 000py10BaHU

B nmanHoii pabore Mojelb METAJIOPEXKYIIEro CTaHKa BBIOMPAIOT B
3aBUCHUMOCTH OT BHJa 00pabOTKM U pa3MepoB oOpabaThiBa€MOM JE€Tald IO
CIpaBOYHUKY [6 wnm 8]. 3aTeéM NOpHUBOAST MACHOPTHHIE JAHHBIE CTAHKA,
KOTOpbIe TpeOYyIoTCS TpH pacueTe PEeKUMOB pe3aHusa. HanmeHoBaHue 3THX
MAaCIOPTHBIX TAHHBIX CTAHKA B3ATh U3 MPUMEPOB IO PACUETY PEKUMOB pPE3aHUS,
IIPUBEJICHHBIX B CIIPABOYHHKAX [7, 8]

4.2.4 Pacuer pexxuMOB pe3aHus

Pacyet pexxumMoOB pe3aHusl BHIMOIHIETCS IO OJHOMY U3 CIIPAaBOYHUKOB [0,
7, 8]. Ilepen pacueToM peXHMMOB pe3aHUs HEOOXOJUMO M3YUHUTh: Ha3HAYCHUE
HOPMATHBOB, HMX CTPYKTYPY MU OCOOEHHOCTH; METOJMYECKHE YKa3aHUs II0
UCIIOJIb30BAaHUIO HOPMATUBOB; IPUMEp ONPEIEICHUS PEXKUMOB pE3aHus U
MaTE€MaTUYECKUE MOJIENM, HUCIOJIb30BaHHBIE MPU pa3pabOTKE HOPMATHUBOB IO
pexxuMmaM pes3anus. Ilociae sTtoro B paboTe NPUBOAUTCSA aIrOPUTM pacyeTa
PEXXUMOB pe3aHusi, NPUHSTHIA B UCIIOJIB3yEMOM CIIPABOYHHUKE, a 3aT€M — cam
pacdeTr pexxuma pe3aHusl.

Tak Kak pacyer peXUMOB pPE3aHUs MNPUBEIECH U1 HOMHUHAJIbHBIX

3HAYCHUM BCINYHUH, TO HCO6X0)II/IMO AaTb OLCHKY IIOIrpCIIHOCTH HN3MCPCHHA

CKOpocTU pe3anus V Wiu mojaadyu Ha o0OpoT S, (momaun Ha 3y0 SZ). s

OLICHKHU TOTPEIIHOCTEN U3MEPEHHSI BEJIMUMHBI UCIIOJIb30BaTh padoTty [11].

CaeneHus, KOTOpble HEOOXOIMMBI IS pacyeTa peKuma pe3aHus, HO He
oTpeJieNICHBl BApPUAHTOM Pa0OThI, HA3HAYAIOTCS UCITOTHUTEIIEM.

4.2.5 MWccrnenoBaHue BIUSHUS Pa3IUYHBIX (DAKTOPOB Ha 3a/laHHbBIN
napameTp pexuma pe3aHus

3alaHHBIM [apaMeTpOM MOXET OBbITh CKOpPOCTb pe€3aHus, MEepPUOA
CTOMKOCTH HMHCTPYMEHTA, OCHOBHOE BpeMsi W JAp. DTOT NapameTp BbIOUpAET
UCIIOJTHUTENb U (POPMYJIHPYET 3a7ady HCCIEJOBAHUS, KOTOpas YyTBEP>KIACTCS
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npernogaBaTciICM. ITocne »Toro p3.3pa6aTBIBa€TC}I Mar€éMaTH4YCCKasid MOJACJIb, U
BBITTOJIHAOTCA HCCICAOBAaHUs. 3aKaHYNBATHCS HCCIICA0OBaHUA JOJDKHBI
06CY>KI[CHH€M IMOJIYUYCHHBIX PC3YJIbTATOB U BBIBOJAMU.

[Tpumepsl perieHus Takux 3a1ad NpuBeaeHsl B padorax [9, 10]. Ins Tex, KTo
JKeJNaeT MO3HAKOMHUTBCSI C OCHOBAMHM HAay4HBIX HCCIEIOBaHUI, PEKOMEHIYETCS
yaebHoe mocooue [12].

S HUIaTUBHBINA BOIIPOC

I/IHI/IIJ;I/IaTI/IBHHﬁ BOIIPOC MpeayIaracTcsa CTyaCHTOM U YTBCPIKAACTCA IIPC

nmogamsareneM. TemaTnka BOITPOCOB JOJIDKHA OBITH CBsI3aHA CO CIICOUaJIbHOCTBIO.

TeMbl BOITPOCOB MOKHO BBIOMPATH U3 yUeOHUKA [D].

dopMy pa3pabOTKKM MHUIIMATUBHOTO BOIpoca (Te3uchl, pedepaT, OTYET O
CTYy/ICHUECKOM Hay4yHOM paboTe, J[OKJIaJd Ha CTYJCHUYECKON HaydyHOU
KoH(epeHIIUu U Jp.), €ro coJep KaHue U 00bEM OIpeIeIIIeT UCTIOTHUTEIIb.

Pa3paboTka  WMHMIIMATUBHOTO  BOMpoca  JOJDKHA  00s3aTENbHO
COMPOBOXKIAThCS PopMysiaMu, TpapuKaMu, CXeMaMu U T. II.
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(moAmucsw, JaTa)
(A. O. ®amunus)

(moamucs, Jarta)

(M. O. ®amunus)
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PykoBoaurenn

(moamuchw, naTa)
(1.0. ®amunus)

Bnagusoctok 201 r

HEJIb PABOTHI 3akmtouaercss B MCCIEAOBAaHUU BIUSHUS CIIY>KEOHOTO
HA3HAYCHUS METAJUIOPEKYILIEr0 HWHCTPYMEHTA HA €ro KOHCTPYKTHBHBIE H
r€OMETPUUYECKUE IMapaMETPhI.

JIaHHOMY HCCJIEeIOBaHMIO IOJJIEKAT PE3Lbl, OCEBOM HHCTPYMEHT JUIs
00paboOTKH OTBEPCTHM, (Ppe3bl, pe3bOOHAPE3HOM HMHCTPYMEHT U 3yOOpE3HBIN
UHCTPYMEHT.

B cootrBeTcTBMM B 3TMM JaHHas paboTa COCTOWT U3 CICAYIOIINX
71a060paTOPHBIX 3aHATHI:

1. Pe3upl.

2. OceBoil HHCTPYMEHT JiJ1s 00pabOTKH OTBEPCTUH.
3. @pe3sbl.

4. Pe3p00Hape3HON HHCTPYMEHT.

5. 3y0ope3Hblil UHCTPYMEHT.

COJIEP)KAHUE PABOTEI
Hpn HUCCJICIOBAHUM KOHCTPYKLIHMM M TEOMETPHUUYCCKHUX IIapaMETPOB

3aJIaHHBIX PEXYIIUX UHCTPYMEHTOB BBIMIOJHUTH CIEAYIOLIEE:
1) onpenenuTs BUJ, pa3Mepbl U 0003HAYEHUE UHCTPYMEHTA;
2) MpUBECTU CXeMY pabOThl HHCTPYMEHTA;
3) U3y4uTh KOHCTPYKIUIO U TEOMETPUUECKUE MTAPAMETPbl UHCTPYMEHTA:

AaTb OCKN3 HHCTPYMCHTA C 0003HAaYCHUEM €ro 4acTel u reOMETPHUIYCCKUX
QJICMCHTOB JIC3BU,
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JaTh 3CKU3 paboyell yacTM MHCTPYMEHTa ¢ 0003HAaUEHUEM KOOPIUHATHBIX
IIJIOCKOCTEH M YTJIOB B HHCTPYMEHTAIBHOM CUCTEME KOOPJMHAT;

M3MEPUTHh OCHOBHBIC pa3MepPbl MHCTPYMEHTA U €0 YTJIbI,
YCTAaHOBUTH CITY)KCOHOE Ha3HAYCHUE HHCTPYMCHTA,

4) uccneaoBaTh paboUyIO YaCTh MHCTPYMCHTA;

5) cnenaTh BBIBOJBI,

6) crienanbHbII BOIIPOC;

7) mo pe3yinbTaTaM BBIIIOJHEHHOM pPa0OTHl MOATOTOBUTH COOOIICHHUE
MPOJOJKUTEIBHOCTHIO 3-5 MUHYT.

1. JlabopaTtopHoe 3ansitue Ne 1 Pe3iipl.

1.1 3ATAHME K 3AHATUIO Ne 1 “PE3LIBI”.

IIPM NOATOTOBKE K PABOTE U3YYMUTE:

coziepKaHue padoThI;

OCHOBHBIC BHBI, KOHCTPYKIHIO M Ha3HaYCHHE pPE3IO0B TOKAPHBIX,
CTPOTaJIbHBIX M JOJOCKHBIX [3, . 43-55]

KOHCTPYKTHBHBIE OCOOEHHOCTH M BBIOOp T€OMETPHUYCCKUX IapaMETpPOB
pestoB [3, ¢. 43-55; 6, c. 289-301];

npuOOpbl ¥ METOIBI M3MEPEHHUS KOHCTPYKTHBHBIX U T'€OMETPHYECKHX
napameTpoB pe3ios [4, c. 18-29];

3aJIaHUE TIOJIOKCHHUSI TEOMETPHUYECKUX DJIEMECHTOB JIE3BHS PEXKYIIETO
WHCTPYMEHTA B MHCTPYMEHTAIbHOW cucTeMe KoopauHar [3, c. 10-13].

BO BPEMS 3AHATHUA .

IMOJIYUYHUTEC OOITYCK K pa60Te, OTBCTHB Ha BOIIPOCHI AJIdI CAMOKOHTPOJIA;

BBITIOJIHUTC UCCIICAOBAHUC KOHCTPYKIIUHU U TCOMCTPUICCKHX ITapaMCTPOB
3aJIaHHOI'O pE31a.

BOonPoOCHI 1Jid CAMOKOHTPOJIA
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1.JlaitiTe cTangapTHOE ONPEAECTICHHE pe3Lia.
2. I1o xakuM npHU3HAKAM KIaCCU(PUIUPYIOTCS pe3Iibl?

3. HMaiite kiaccuuKalnio TOKapHBIX, CTPOTAIBHBIX U JOJOEKHBIX PE3I0B
10 BUJIy M XapaKkTepy 00paboTKH.

4 HazoBute yacTu pe3na u z[aﬁTe X CTAHOAPTHBIC OIIPCIACIICHUA.

5. HazoBute 31I€MEHTHI JIE3BUS PEXKYHICTO HMHCTPYMCHTA H I[aI\KJITC ux
CTaHAapPTHBIC OIIPCACICHU .

6. Kak onpenensitotr nonepeuyHoe ceueHue JepKaBKu pe3na?

7. YKaxure KOHCTPYKTHBHBIC OCOOCHHOCTH L PE30OB  TOKAPHBIX
paCTOYHBIX U OTPC3HBIX.

8. HCpCLIHCJII/ITG IMpCUMYIICCTBA PCE30OB TOKAPHBIX, OCHAIICHHBIX
MHOTI'OI'paHHBIMHA HCIICPCTAUHMBACMBIMHU IINIACTHHAMH, 110 CPAaBHCHHIO C pC3aMU
C HaIlassHHBIMHU IINIACTUHAMM U3 TBCPAOTO CILJIaBa.

9. HazoBuTe criocoObl CTPYKKOJIOMaHHS M 00JIaCTh MX Ha3HAYEHUS.

10. Kakas cucteMa KOOpJHMHAT HCIOJIB3YETCS MPH 3aJlaHUH IOJO0KCHHS
MIOBEPXHOCTEH  JIe3BUS, KOTIJAa  HMHCTPYMEHT  pacCcMaTpUBaeTCs  Kak
r€OMETPUYECKOE TEO?

11. JlaiiTe cTaHgapTHbIE TEPMHUHBI, OOO03HAUYCHUS W OMPEACIICHUS IS
VIJIOB, OMPEACINSIONUX TIOJ0KEHUE B MPOCTPAHCTBE MEpeaHEed W TJaBHOU
3a/IHEN TOBEPXHOCTEH JIE3BUSI MHCTPYMEHTA.

12.B d4em CymIHOCTh 3aJaHUSl TIOJIOKCHHUS TIOBEPXHOCTH JIC3BHSI
MHCTPYMEHTA JIByMs IJTaBHBIMU BEeKTOpaMu T, , ¥ T, 0?

13. Ilepeuncnute OCHOBHBIE TPYIIBI COBPEMEHHBIX WHCTPYMEHTAIBHBIX
MaTepHaJoB U TMPUBEIUTE TPUMEPHl MApPOK HHCTPYMEHTAJIbHBIX MaTepHaJIOB
JUTSL 9TUX TPYIIIL.

14. HazoBuTe OCHOBHBIEC TPEOOBaHUS K MHCTPYMEHTAJILHBIM MaTepUaliaM.

15. ITouemy KOpIyC CTPOraIbHOTO Pe3La IeNAETCS U30THYThIM?

1.2. Bun, pa3mepsl U1 0003HaYEHUE.

Pesen - ogHOIE3BUMHBIN HHCTPYMEHT J1Jisi 00pabOTKH C MOCTYNATEIbHBIM
WM BpAILATEJIBHBIM TJIABHBIM JBW)KCHHUEM pE3aHHd M BO3MOXKHOCTBIO
JIBM)KCHUS TIOIaY B HECKOJIKHUX HarpasiieHusx [1, m. 3.22].

3aaHHBIN pe3el] UMEET MAPKUPOBKY: +.uvvvernrrrennnnnnn. Y TOBapHBIM 3HAK
NPEANPUATHS U3TOTOBUTENS.

187



N3yyeHne KOHCTPYKIMH 3aJaHHOTO pe3lia MOKa3ao Cleaylolee:

pabouas 4acTh pe3lia MpPeaCTaBIIsSIeT

H ITI0O2TOMY pE3€H OTHOCUTCA K

peXyIeMy HHCTPYMEHTY;

KPCIICKHAA4YAaCThb BBIIIOJIHCHA B BUJIC

................................................................................................

[To KOHCTPYKTUBHBIM OCOOCHHOCTSIM M3y4aeMoro pe3lia U er0 MapKUPOBKHU
MOKHO CJZI€JIaTh 3aKIIIOYEHUE, 4TO pe3en n3roronieH no 'OCT

................................................................................................

.................................................................................................

I'OCT 18878-73 ycraHaBIMBAET CIIEIYIOIIEE:

6) KOHCTPYKIHUA 1 OCHOBHBIC pasMCPhbI PE€310B JOJIKHBI COOTBECTCTBOBATH

................................................................................................ ;
7) yroj Bpe3KH IUIACTHHBI B CTEPXKECHB JIJIs1 00pabOTKH YyTryHa M XPYIKHX
MaTepuaioB ........ °, s 00pabOTKH CTaNe U APYTUX MATEPUATIOB ........... °;

8) dopma 3aTouku mepenHEH MOBEPXHOCTH M JIOBOJKA PEXKYIICH YaCTH
yKa3aHbl

.................................................................................................

..............................................................................................

9) texundeckue TpeboBanus - mo OCT 5688-61.
B cootBerctBuM ¢ Texuuueckumu tpedoBanusmu no 'OCT 5688-61 Ha

OJTHOM 13 OOKOBBIX CTOPOH Ka)JI0TO pe3lia JOHKHBI ObITh HAHECEHBI:
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CpaBHEeHHE MapKUpPOBKHM, HAHECEHHOU Ha pesel, ¢ TpeboBanusmu 'OCT
5688 61 mokazano, 4TO MAapKUPOBKa pe3la BBHINOJIHEHA IOJHOCTBIO M0 3TOMY
CTaHAApTY.

B cooTBeTcTBHU C MAPKUPOBKOM U KOHCTPYKTUBHBIMH OCOOEHHOCTSAMHU
ATOT pe3el TOKAPHBIN

.............................................................................................. ,
UCHOJHEHHUS ........ , ceuenueM HxB=............... MM, C YIJIOM B ILUIaHE
PEXYIIEH KPOMKH Q=........ °, C YIJIOM BPE3KH IUIACTUHHI ...... °, ¢ IJIaCTHHOM
00:157001 (0) WO R @ 101 €21 10V 621 24 % CON
[3].

Ero ycioBHoe o6o3nauenue [3]: Pe3err .....oooooviviiiiiiiii

......................................................................................

1.3. Cxema paboTBhl.

Touenne Xxapaxkrepusyercs BpallaTEIbHBIM TIJIaBHBIM  JIBUOKCHUEM
pe3aHus ¥ BO3MOKHOCTBIO H3MEHEHUS PAJNyCca €T0 TPAEKTOPHUU.

[Ipy ToueHUM BpallaTeIbHOE TJABHOE JBM)KEHUE pEe3aHus COOOIIaeTCs
3aroTOBKE, a IBM>KEHHE MOJAauH - pe3ly (MOKaKUTE Ha puc. 1).
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Puc. 1. Cxema paboTbl pe3la TOKapHOro MPsSIMOTo MPOXOJAHOTO

1.4. KoHCTpYKIIMS ¥ T€OMETPUUECKHUE MapaMeTphl pe3iia.

1.4.1. Ykaxxute 4yacTu pe3na U UX XapaKTEPUCTHKHU.

................................................................................................

................................................................................................

.................................................................................................

.................................................................................................

................................................................................................

O0603Ha4bTe HA pUC.2: TEPETHIO MOBEPXHOCTH Ay; 3aTHIOI0 TJIABHYIO
MMOBEPXHOCTH 2 M BCIIOMOTaTENbHYIO 3; PEXKYIIYIO I1aBHYIO KPOMKY 4 1
BCIIOMOTATEIIbHYIO 5; BepIINHY Je3Bus Bo;
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Puc. 2. FGOMeTpI/I‘-IeCKI/IC QJICMCHTEI pC31a

Puc. 3. Yrniel B MHCTpYMEHTAIILHOM cucTeMe KoopauHaT pesia 2100-0467

Pe3ynbTaThl M3MepeHus yIiIoB pacCMaTPUBAEMOT0 pe3lia MpPe/ICTaBICHBI B
taom. 1.

Tabnuua 1.V3MepeHHbIe 1 pEeKOMEHTyeMble 3HAUEHHS T€OMETPUUECKUX
apaMeTPOB PAOOUEH YACTH PE3LIA «..eeuverrenneennenenneenan.

Tepmun O603Ha 3HayeHus mapameTpa
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YeHHUE | U3MEPEHHO pPEKOMEHIyeMOe 1 00J1aCTh €ro
e PUMCHCHUS

dopma nepeaHei [2, Tabu. 8.9, ¢.297]
MTOBEPXHOCTH
NucTpymeHTabHBIN 0°-mo I'OCT 18878-73
IIEPEIHUAN YIOJI

Yu
WHCTpyMeHTaIbHBIH [2, Tabm. 8.12, ¢.304]
[JIaBHBINM 3aJIHUM yTOJI

Oy
HNHCTpyMeHTaIbHBIN o'y~ Oy ISl TIPOXOJIHBIX PE3IOB
BCIIOMOTaTEJIbHBIN ,

. o

3aJTHUHN yroJ "
HNHCTpyMEHTATBHBIH [2, c.301]
yroJl HaKJIOHa

}\‘I
TJIaBHOM PEXYILEH .
KPOMKH
HHCcTpyMEHTAIbHBIH [2, Tabu. 8.13, ¢.304]
yroJl B IJIAaHE TJIABHOM
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pPEeXyIIEN KPOMKH o

HNHCcTpyMeHTaTbHBIH [2, Tab. 8.14, ¢.305]
yTOJI B IJIaHE ’

BCIIOMOTATEJIbHOU P

PEXYIIEH KPOMKH

Pannyc npu Bepuinne [S, Tabm. 19, ¢.191]

I

W3mepeHne JMHEHHBIX pPa3MepoOB MPOU3BOAMIOCH INTAHTCHIUPKYJIEM
(I'OCT 166-89) c uenout nenenus 0,05 MM, umeroreM npeaensl uameperus 0 -
250 MM, a yrioB pesna - yramomepom MastHukoBbiM 3 YPU (TVY 2-034-666-77) ¢
neHoit nmenmenus 1° u mpegemamu u3mepenuss 0 - 360°, yHuUBepcaIbHBIM
YIIIOMEPOM U UHINKATOPOM YaCOBOTO THITA CO CTOUKOIA.

Mapka tBepaoro craBa TSK10 npumeHsieTcss Ipu 4EpHOBOM TOYECHHUH B
JTMHAMUYECKHX YCIOBUSX [2, Tabm. 4.9, c. 96].

CpaBHeHHE H3MEPEHHBIX 3HAYCHU T€OMETPUUECKHIX TapaMeTPOB C
PEKOMEHIyEeMbIMH 3HAYEHUSIMU JJIs1 yCIIOBUM 00paboTKu (cM. Tab. 1)
MOKa3aJjio, 9TO JaHHBIA pe3er] MOXKET ObITh PEKOMEHI0BaH

.................................................................................................

U yron ¢'=.....°.

1.5. BeiBogbl
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JOTOJHUTENBHO 3aTOYKOM Oy TyT 00ECIICUEHBI:
- TUIoCcKas opma repeHe MOBEPXHOCTHU C Y= ...... ,
[e]

- YTOJ1 B TJIaHE BCTIOMOTaTEIbHON PEXYIIEH KPOMKHU @'=....... :

JlaHHBIM CTaHIAPTOM MPEAYCMOTPEHA BO3MOKHOCTh U3MEHEHUS
CITy’)keOHOTO Ha3HaueHus pe3roB (cM. npuiokenue 2 k TOCT 18877-73).

1.6. CrienimanbHBIN BOIIPOC.

(ITpuBonuTcs pazpaboTka CIEIMAIIBLHOTO BOIIPOCA, €CIIM €r0 TeMa CBsi3aHa
C U3y4aeMbIM Ha JaHHOM JIA0OPATOPHOM 3aHSITHH BUJIOM PEXYIIETO
UHCTPYMEHTA).

2. JJABOPATOPHOE 3AHATHUE Ne 2
OceBoit ”HCTPYMEHT 1Sl 00pabOTKHU OTBEPCTHH.

2.1. BAJAHUE K 3AHATUIO Ne 2 «CBEPJIA CIIUPAJIBHBIE».
[IPU MTOJITOTOBKE K PABOTE U3YUMTE:

coJiepkaHue paboThHI (CM. BBIIIE)

OCHOBHBIC BHIHBI, KOHCTpYKI_[I/IIO U HA3HAUYCHHC CHI/IpaHBHBIX CBepH [3,
c.101-110]

npuOOpbl U METOABI M3MEPEHUS KOHCTPYKTHBHBIX M T'€OMETPHUYCCKUX
napaMeTpOB CITUPATbHBIX cBep [4, ¢. 18-29];

3aJIaHUE TIOJIOKCHHUSI TEOMETPHUYECKUX DJIEMECHTOB JIE3BHS PEXKYIIETO
WHCTPYMEHTA B MHCTPYMEHTAIbHOW cUcTeMe KoopauHar [3, c. 10-13].

BO BPEMS 3AHATUA:

IMOJIYYHUTC JOITYCK K pa60Te, OTBCTHB Ha BOIIPOCHI AJIsI CAMOKOHTPOJIA,
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BBIIIOJIHUTC UCCIICAJOBAHUC KOHCTPYKIIMH U T'COMETPUUCCKUX IIapaMCTPOB
3aJIaHHOT'O CBCpJIA.

BOIIPOCHI 1J11 CAMOKOHTPOJIA

1. JTaitiTe cTangapTHOE ONPEAEICHUE OCEBOTO PEXKYIIETO HHCTPYMEHTA.

2. Kak Ha3bIBaeTCst 0CeBOM PEXYIIUN MHCTPYMEHT ISl 00pa3oBaHus
OTBEPCTHUS B CIUIONIHOM MaTepuaie u (Wiu) yBeTuYeHUs AuaMeTpa
UMEIOILIETOCS] OTBEPCTHUS?

3. Kak mporcxonuT yrpaBieHHe painycoM TPaeKTOPHH BpaIaTeIbHOTO
IJIAaBHOTO JIBMXKCHUS PE3aHus IPU 0CeBOI 00paboTKe?

4. Yem oTauvaeTcsi KHHEMaTHKa OCEBOM 00pabOTKH OT KHHEMATUKH
dbpeszepoBanus?

5. UeM oTimgaeTcsi KWHHEMATHKa OCEBOM 00pabOTKH OT KHHEMATHKU
TOYEHUA?

6. Kakas ¢opma rimaBoit 3aHel MOBEPXHOCTH CBEpJIA SBIISIETCS
HaWJTy4lIei /uisi 00eCrieYeHus €ro TeOMETPUIECKUX MapaMeTpoB B IIpoliecce
pe3aHus U aBTOMAaTU3AIUU 3aTOYKH?

7. YKaXuTe 3KOHOMUYECKYIO TOYHOCTh 0OpaOOTKHU MIPH CBEPJICHUMU.

8. B xako#i Touke pexyiiei KpOMKH MEePETHUI yroJl CBepiia HMEeT
MaKCHUMaJIbHOE 3Ha4YeHUE?

9. B kako#i TOUKe TJIaBHOM peKylIel KPOMKHU CBEpJia MEPEIHUN YOI
MMEET MUHUMAJILHOE 3HAYEHHE?

10. YkaxuTe BUA TPACKTOPUH JABMXKCHUS KaXA0W TOUKU PEXKYIIUX
KPOMOK CBEpJIa,

11. Ykaxxute nepeiHIo MOBEPXHOCTD JIe3BUs cBepia (cM. puc 1.).

12. VkaxuTe raaBHYIO 33JIHIOI0 TTIOBEPXHOCTH JIe3BUS cBepiia (cM. puc 1.)

13. YkaxuTe BCIOMOTaTEIbHYIO 33 HIOI0 TIOBEPXHOCTH JIE3BUS CBEpa
(cm. puc 1).

14. YxaxxuTe NMOMepeuHyIo peXyIIyI0 KpOMKY cBepia (cm. puc 1.).

15. YkaxuTe riaBHyro pexyllyro KpoMKy cepiia (cM. puc 1.).
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16.YkaxxuTe BCIOMOTaTENbHYIO PEXYIIYI0O KPOMKY cBepia (cM. pucl.).

3 7

2.2. Bun, pazmepsl 1 0003HaYEHUE.

CBepiio — 0CeBOM MHCTPYMEHT JIJisi 0Opa30BaHUs OTBEPCTUN B CIUIOIIHOM
MaTepHalie ¥ yBEIMYCHUS JuaMeTpa uMeromerocst oreepetus [3 crp. 102].

3aJaHHOE CBEPIIO UMEET MAPKHUPOBKY: . .enuueeenntttennneeenieeanieeannieeannsn
Y TOBAPHBIN 3HAK MPEAIPHUATHASL U3TOTOBUTEIS . .« uuveennteeenieeenieeennaeennneenn .

[To KOHCTPYKTHUBHBIM OCOOEHHOCTSAM M3y4aeMOIo CBepJjia U ero
MapKHPOBKH MOXHO CIIEJaTh 3aKJIFOYEHHE, YTO CBEPIIO U3roToBieHo no I'OCT

T €70 YCIIOBHOE OOOBHAUCHUEC. ...\ euvnveenreenneennaeeneeenneenneenseenneeaneeenneennnens :
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2.3. Cxema paboOTBHL.

TpaekTopus IBUKEHHUS ITaBHOM peXyIleld KPOMKH Ipu 00padoTKe
OTBEPCTHIA, 00pa3yeTcs B PE3yNbTATE CIOKCHUS IBYX ABUKCHUI: BpAIICHHEM
WHCTPYMEHTA BO KPYT CBOEH OCH — TJIaBHOT'O JABMKEHHS U IOCTYIMATEIILHOTO
MepeMEILICHHS BJIOJIb OCH — JIBIXKEHHE TI0/1au (ITOKaXXUTE Ha puc. 1).

Puc. 1. Cxema paboTsl cBepia npu o0paboTKe OTBEPCTHUS

2.4. KoHCTpyKIMsI U TEOMETPUYECKHUE TapaMeTPhI CBEPIIA.

2.4.1. HapucyiiTe criupaibHOE CBEPIIO U YKaKUTE HA PUC. 2 €ro
KOHCTPYKTUBHBIE DJICMEHTHI.
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Puc. 2. KOHCTpYKTHBHBIE 2JIEMEHTHI CHUPAIBLHOTO CBEpIIa

N3yueHne KOHCTPYKUMU 3aJaHHOTO CBEpJia MOKa3ajo CIEIyIoUue
AJIEMEHTBL;

.....................................................................................
.....................................................................................

.....................................................................................

.....................................................................................
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2.4.2. HapucyiiTe Ha puc.3 T€OMETPUYECKUE IJIEMEHThI PEXYIIEH YacTu
CBEpJIa
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Puc. 3. Yribl B MHCTpYMEHTAILHOW CUCTEME KOOPAUHAT PEKYILEH

JacCTH CBEpJIa

I/I3MepeHHBIe U PCKOMCHAYCMBIC 3HAUCHNA 'COMCTPHUICCKUX IMAPaMCTPOB

pEeXYILIEH YacTH CBEpJIa PEICTAaBICHBI B TA0JI. 2.

['eomeTpuyeckue napameTpsl pabodeit yacTu

Tabauna 2

(HaMeHOBaHUE ¥ 0003HAYCHUE HHCTPYMEHTA)

Tepmun

O0o03HayeHue

3HayeHue rmapaMerpa

U3MEpPEHHOE

PEKOMEHyEMOe

U 00J1aCTh €ro NPUMEHEHUS
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N3mepenne IMHEHHBIX pa3sMepoB MPOU3BOJUIIOCH IITAHTCHIMPKYJIEM
(I'OCT 166-89) c uenout nenenus 0,05 MM, umeromeM npeaensl usmepenus 0 -
250 mMm, a yriioB pesna - yraomepoM MasTHUKOBBIM 3 YPU (TVY 2-034-666-77) c
neHoit nenenuss 1 w mpegenamu u3mepenusst 0 - 360°,  yHUBepcaIbHBIM
YIJIOMEPOM Y HHAUKATOPOM YACOBOT'O TUIIA CO CTOMKOM.

2.5. BeIBOaBI

CpaBHeHHE H3MEPEHHBIX 3HAYECHUI T€OMETPUIECKHIX TapaMeTPOB C
PEKOMEHTyeMbIMH 3HAUEHUSIMU I YCIOBHI 00padoTKu (cM. TabJ1. 2)
M0Ka3aJjio, 4TO TaHHOE CBEPJIO MOXKET OBITh PEKOMEHI0BAH IS
............................................................... Og=.......... Mlla, ecin
OHO OyJeT UMETh IJIaBHBIN yroJl B IJIaHe @' =....... °, IepeIHUI yroJl TIaBHbIX
PEXYIIMX KPOMOK B OCEBOM Y U HOPMAJIBHOM Yy K PEXKYILIUI KPOMKE CEUEHUSIX
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2.6. CrienuanbHbIN BOIIPOC

(ITpuBoauTcs pa3zpaboTKa CeUaIbHOTO BOIIPOCA, €CIIM €r0 TeMa CBA3aHa
C M3y4aeMbIM Ha JaHHOM JIA0OPATOPHOM 3aHSITHH BHIOM PEXKYIIIETO
HHCTPYMEHTA).

3. JlabopaTtophoe 3ansatue Ne 3 OceBoi HHCTPYMEHT JIJ1s1 00paboTKU
OTBEPCTH.

3.1. BAAHUE K 3AHITHIO Ne 3 «PA3BEPTKU LIMJIMHPUYECKUE.
ITPU IOATOTOBKE K PABOTE U3YUUTE:
coziepkaHue padoThI (CM. BBIIIE);

OCHOBHBIC  BHUABI, KOHCTPYKI[MIO ¥  Ha3HaYCHHE  Pa3BEPTOK
UIHHAPHYecKuX [3, ¢.126-129];

npuOOpsl M METOJBI M3MEPEHHUS KOHCTPYKTHBHBIX M T'C€OMETPUYECKHX
napaMeTpOB HUJIMHAPUIECKHUX pa3BepTok [4, c. 18-29];

3aJ]aHME TMIOJIOKEHUS TEOMETPHUCCKUX DJEMEHTOB JIC3BUS PEKYIIETO
UHCTPYMEHTA B MHCTPYMEHTAIILHOW cUcTeMe KoopauHar [3, c. 10-13].

BO BPEMS 3AHATUA:

MOJIYYHTE JIOMYCK K paboTe, OTBETHB HAa BOMPOCHI JJIsI CAMOKOHTPOJIS;

BBITOJIHUTE UCCIIEOBAHUE KOHCTPYKLUH U TEOMETPUUECKUX [TAPAMETPOB
3aJJaHHOM PAa3BEPTKH .

BOonPOCHI 1JidI CAMOKOHTPOJIA
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1. laiiTe cTangapTHOE OIpeeNIiCHNE 3€HKepa U pa3BEPTKU.

2.

o B

8.

9.

HazoBuTe 0CHOBHbBIE BUJIbI PA3BEPTOK, KOHCTPYKTUBHBIE U
reoMeTpHUECKHE TapaMeTphl X pabodeil JacTu.

Kakoe Ha3zHaueHHe 3€HKEPOB UM 3€HKOBOK UM  KakOBBl HX

KOHCTPYKTHBHBIE 0COOEHHOCTH?

VYKaxuTe Ha3HAYEHUE U PA3HOBUIHOCTH Pa3BEPTOK.

Kak omnpenensiercss nuameTp KaauOpyroled 4acTH IHJIMHIPUYECKOTO
3€HKEpa U pPa3BEPTKU?

YKaxuTe pa3iinune MexX1y PyYHOU U MAIIMHHON Pa3BEPTKOM.

C kakoil 1enpi0 JieraeTcs HEPaBHOMEPHBI OKPYXKHOM miar 3yObeB
pa3BepTOK?

VYkaxuTe BHUJ TPAaCKTOPUU JBUKEHUS KAXKIOW TOUYKH PEXKYIIUX

KPOMOK, 3€HKEpa U pa3BEPTKHU.

Kaxk nogpaznenstoT pa3BepTku M0 coco0y MpUMEHEHUS?

10.Kaxk moapasnensitoT pa3BepTku 1o (popme o0paboTaHHOTO OTBEPCTHSI?
11.Kak nozapa3iensitoT pa3BepTKU MO0 METOAY 3aKPEIUICHHUS?
12.Kak pa3znuuaroT pa3BepTKU M0 KOHCTPYKIUU?

3.2. Bun, pa3mepsl U 0003HaYCHUE.

Pa3BepTka — 0ceBOil MHCTPYMEHT [Jisl MOBBILIEHUSI TOYHOCTH (OpPMBI U

pa3MepOB OTBEPCTHS U CHIDKEHHSI IIEPOXOBATOCTH MOBEpXHOCTH [3 c1p. 126].

3aaHHas pa3BEePTKAa UMEET MAPKUPOBKY: ..ovnnnrvrennnnnns. Y TOBapPHBIN

3HAK IIPCAIIPUATHA U3TOTOBUTCIILA.

[To KOHCTPYKTUBHBIM OCOOCHHOCTSAM M3y4yaeMOM Pa3BEPTKU U €€

MapKHUPOBKHU MOKHO CACIATb 3aKIHOYCHHUC, YTO PAa3BCPTKA U3rOTOBJICHA 110

I'oCT

..........

......................................................................................

3.3. Cxema paboThl.
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TpaexkTopus IBUKEHUS ITaBHOM pexylleld KpOMKH 1pu 00paboTKe
OTBEpPCTUI, 00pa3yeTcs B PE3ysbTaTe CIOXKEHHS IBYX JBUKEHUI: BpallleHHEM
MHCTPYMEHTA BO KPYT CBOEH OCH — IJIABHOT'O JIBHXKEHMSI M ITOCTYMATEIbHOTO
nepeMenIeH s BJO0JIb OCH — JBUKEHUE 10/1auu (MOKaXXUTe Ha puc. 1).

Puc. 1. Cxema paboTbl pa3BepTKU MpU 00pabOTKE OTBEPCTHUS

3.4. KoHCTpyKIMs ¥ TeOMETpUUYECKHE TapaMeTphl Pa3BEPTKH.

3.4.1. Hapucyiite u3ydyaeMyro pa3BepTKy U YKaXUTE Ha pUc. 2 e€
KOHCTPYKTUBHBIE 3JIEMEHTHI.
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Puc. 2. KOHCTpyKTHBHBIE JIEMEHTHI Pa3BEPTKU

N3ydenne KOHCTPYKIIMH TAHHOM pa3BEPTKH MOKA3aJI0 CIEAYIOIINE
DJIEMEHTBIL;
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3.4.2. Hapucyiite Ha puc. 3 T€OMETPUUYECKHUE DJIEMEHThI PEXKYIICH YacTh
pPa3BEPTKHU.

Puc. 3. Yribl B MHCTpYMEHTAJIbHOU CUCTEME KOOPAMHAT PEXKYIIEH YaCcTh
pa3BEpPTKH
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N3mepeHHbIe 1 PEKOMEHAYEMBIE 3HaYEHUSI TEOMETPUUYECKUX TapaMETPOB
pEXyIIel YacTu pa3BEepPTKHU MPEACTABICHBI B Ta0I. 3.

Ta0muna 3
['eomeTpuyeckue napameTpsl paboyeit yactu
(HauMeHOBaHUE U 0003HAYEHNE UHCTPYMEHTA)
Tepmun O6o3HayeHune 3HayeHue rmapaMerpa
U3MEPEHHOE PEKOMEHAYEMOE

1 00J1aCTh €To IMPUMCHCHUA
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W3mepenne JMHEWHBIX pPa3MEpOB MPOU3BOIWIOCH IITAHTECHIIUPKYJIEM
(I'OCT 166-89) c uenout nenenus 0,05 MM, umeroreM npenensl n3mepenus 0 -
250 MM, a yrIioB pesna - yriaomepoM MasTHUKOBBIM 3 YPU (TVY 2-034-666-77) c
neHou ngeneHuss 1 m mpegenamu m3mepenus 0 - 360°,  yHHBepcalIbHBIM
YIJIOMEPOM Y UHAUKATOPOM YaCOBOTO THIIA CO CTOMKOM.

3.5. BeiBoObI

CpaBHeHHE H3MEPEHHBIX 3HAYCHU T€OMETPUUECKHIX TTapaMeTPOB C
PEKOMEHTyeMbIMH 3HAUEHUSIMU I YCIOBHM 00padoTku (cM. Tabdit. 3)
M0Ka3aJjio, 4TO JaHHas pa3BepTKa MOXKET OBITh PEKOMEHIOBaHA IS

[¢]

€cJIi OHa OyJIeT UMETh yroJl B IUTAHE @ =....... , TIEpPETHUIN Yo pexyImx

[¢]

KPOMOK Y = ...... , 3aJHUU YTOI O = ...... ,

3.6. CrietiuanbHbI BOIIPOC
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(ITpuBouTcs pa3paboTKa CeHuanbHOIO BOIPOCA, €CIIU €ro TeMa CBA3aHa
C M3y4aeMbIM Ha JIaHHOM JIA0OPATOPHOM 3aHATUH BHJIOM PEXKYIIETO
UHCTPYMEHTA).

4. JJTabopatopHoe 3anatue Ned u No5 “@pesbr”.

4.1. 3apanue cTyJeHTy K JabopaTtopHomy 3aHATUIO Ne 4 ““ MccnenoBanue
KOHCTPYKIIUU U T€OMETPHUH IIHIUHIPUIECKUX Ppe3”

4.2. 3amanue cTyeHTy k JabopatopHomy 3anstuto Ne 5 “ MccnenoBanue
KOHCTPYKIIMU U T€OMETPUU KOHUEBBIX (ppe3”.

IIPU NOATOTOBKE K PABOTE U3YUUTE:
OCHOBHBIC  BHJIbI, KOHCTPYKIIMIO W Ha3HaYeHHe Qpe3 U uX
KOHCTPYKTHBHBIE 0coOeHHOoCTH [3, ¢. 80-100];
BBIOOP M HAa3HAYECHHE FreOMETPUIECKHX apameTpoB ¢pe3 [7, ¢. 347-350];

MPpUOOPHI U METO/Ibl UBMEPEHUS KOHCTPYKTUBHBIX U T€OMETPUUYECKHUX

napameTpoB dpe3 [4, c. 60-62 nm 5, ¢. 54-55].

BO BPEMS 3AHSITUSA:

IMOJYYHTC JOITYCK K pa60Te, OTBCTHB Ha BOIIPOCHI AJIsI CAMOKOHTPOJIA,

BBITIOJTHUTE UCCIIEAOBAaHNE KOHCTPYKIIMHA U TEOMETPUUECKUX TTapaMETPOB
3aTaHHOM (ppe3Hl.

BOnPOCHI 1JidI CAMOKOHTPOJIA

JlatiTe cranmapTHOE onpeacieHue (hpesbl.

VYKaxuTe MpU3HAKH, IO KOTOPHIM KiIacCuPUIMPYIOTCs (Ppe3bl.

JaniTe xnaccudukarnuio Gpe3 U Ha30BUTE OCHOBHBIE BUABI (hpes.

Kakue ycnoBusi 00paOOTKHM OMPENEeIsiOT OUaMeTp MHJIMHIPUICCKOU
bpe3br?

Kak BbIOpaTh 4nCi0 3yObEeB y TUCKOBBIX MOYJIbHBIX (pe3?

6. Ilepeuncnute hopmbl 3yObeB 1IETbHBIX (pe3 U 007IaCTh UX TPUMEHEHHUS.
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7. Ilepeuncnure npeuMyIecTBa COOPHBIX (Ppe3 IO CPABHEHUIO C LIEIbHBIMHU.

8. B kakux ciyyasx NpUMEHSIOT 3aThIJIOBaHHbBIE (Ppe3bl?

9. Kak o0ecrneunTp YyCJIOBHE paBHOMEpPHOCTH (pe3epoBaHus  AJis
WIMHIPUYECKUX (pe3?

10.C kako¥ 1esbio TPUMEHSIOT Ha0OophI Gpe3?

11.Ha3oBuTte criocoObl 3aTbUIOBAHUS U YKAKUTE 001aCTh UX IPUMEHEHMUS.

12.Yxaxutre NpUYMHY JBOMHOTO 3aTbUIOBAHUA (Ppe3 CO NUIM(POBAHHBIM
npoguiem.

13.IlpuBenuTe ypaBHEHHE CIIUpaiu ApXuMesa.

14.CocraBbTe ypaBHEHHE TPACKTOPUHM TOYKH TJIABHOW PEXKYIIEH KPOMKHU
MATUHAPAYECKON (Hpe3bl.
15. Uem oTnmnuaeTcst KuHEMaTHKa (ppe3epoBaHusl OT KHHEMATUKU

TOUYEHUS?

16. ITo kakoii MOBEPXHOCTH HEOOXOIUMO 3aTa4yMBATh (PaCOHHBIE (PPEBI C
3aThUJIOBAaHHBIMU 3yObSIMH, YTOOBI HE U3MEHSIICA TPOPHIIb PEXKYILIEH KPOMKH?

17. I1o kakoii MOBEPXHOCTU HEOOXOAUMO 3aTaYMBATh (PACOHHBIE (PPE3BI C
HE3aThJIOBAaHHBIMU 3yObSIMH, YTOOBI HE U3MEHSIICS MPOPUIIb PEKYILIEH KPOMKHU?

18. ITo kakoMy npu3HaKy KjIaccu(PUIMPOBaHbI Ppe3bl HA (Ppe3bl
UMIMHAPUYECKHE, TOPLIOBBIE, YTIIOBbIE, (PaCOHHBIE, JUCKOBBIE IBYX- U
TPEXCTOPOHHUE U KOHLIEBbIE?

19. Ykaxure nepeaHio MoBEpXHOCTh 3y0a (pe3bl TOPLOBOM HacaIHON
(cm. puc. 1).

20.YkaxxuTe ri1aBHYIO 3aJJHIOI0 TTOBEPXHOCTH 3y0a (ppe3bl TOPLIOBOM
HacaHou (cM. puc.l).

21.YkaxxuTe BCIOMOTATENIbHYIO 3a/IHIOI0 TTOBEPXHOCTH 3y0a hpesbl
TOPIIOBOM HacagHOM (cM. puc.l).

22.VKaXuTe IIaBHYIO PeXKYITYI0 KPOMKY 3y0a dhpe3bl TOPIIOBOM
HacaaHo# (cM. puc.1).

23.YKaxuTe BCIOMOTaTeNIbHYIO PEXKYIIYI0 KPOMKY 3y0a (pe3bl TOPLOBOM
HacaaHou (cM. puc.1).
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Puc. 1. TopueBas HacagHas dpesa

° 2.
o],
o 3.
o4,
o5,

4.3. Bua, pazmepsl 1 0003HaYEHUE.

®pe3za — JE3BUHUHBIA HHCTPYMEHT JjIsi 00pabOTKM C BpaliaTelbHbIM
IJIaBHBIM JIBKEHUEM pEe3aHHs HHCTPyMEHTa 0€3 BO3MOXKHOCTH HM3MEHEHMSI
paaunyca TpaeKTOPHH 3TOTO JBUKEHHS U XOTs Obl C OJHUM JBM)KCHHUEM IO AuH,
HaIpaBJICHUE KOTOPOTO HE CBSA3aHO C OChIO Bpamienus. [3 ctp. 80].

3amanHas ppe3a UMEET MAPKUPOBKY: ...oevvrvrennnnnnnn.. Y TOBApHBIN 3HAK
NPEANPUSTUS U3TOTOBUTES.

[To KOHCTPYKTUBHBIM OCOOCHHOCTAM M3ydaeMoi (hpe3bl U €€ MapKUPOBKHU
MO>KHO CJIeNaTh 3aKitoueHue, 9to ¢ppesa usrorosieHa mo [OCT

..............................................................................................
..........................................................................................

......

4.4. Cxema paboOTBHI.
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Kunematuka npoiiecca gppesepoBaHus XapakTepusyeTcs BpauieHueM ¢gpe-
3bl BOKPYT CBOEH OCH U JIB’KEHUEM I0a4l 3aTOTOBKU, KOTOPOE MOXKET OBITh

MPSIMOJIMHEWHBIMIO BpaIlaTeIbHBIM WM BUHTOBBIM. (ITOKKUTE Ha puc. 1 cxemy
paboThl U3ydaemoit ¢hpessl).

Puc. 1. Cxema paGoTsl ppe3bl.

4.5 KoHCTpyKIUsl ¥ TEOMETPUIECKUE TTapaMeTphl (hpe3bl.

4.5.1. Hapucyiite nuzyuaemyro ¢pesy U yKaKHUTE Ha pUc. 2, e€
KOHCTPYKTUBHBIE 3JIEMEHTBI 1 T€OMETPUUYECKHUE AIEMEHTHI PEKYILIEH YaCTh
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Puc. 2. KoHCTpyKTUBHBIE 3JIEMEHTHI ()pe3bl U TEOMETPUUECKHE

DJIEMEHTBI PEXKYIIECH YacTu

N3yuenne KOHCTPYKIIMU TaHHOU (Dpe3bl OKA3aI0 CIETYIOIINE
AJIEMEHTHI;
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N3mepeHHple 1 peKOMEHIyEeMbIe 3HaYEHUSI TEOMETPUICCKUX TTapaMeTPOB
pexyIel yactu Pppe3sl MPeACTaBICHBI B TA0I. 4.

Ta0muna 4
['eomeTpuyeckue napameTpsl paboyeit yactu
(HauMeHOBaHUE U 0003HAYEHNE HHCTPYMEHTA)
Tepmun O6o3HaueHue 3HayeHHUE TapaMeTpa
U3MEPEHHOE PEKOMEHyeMOe

¥ 00J1aCTh €ro MPUMEHEHUS
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N3mepeHre TUHEWHBIX pa3MepoB mpousBoauioch mmraHreHuupkyiaem (OCT
166-89) ¢ nenoii nenenus 0,05 MM, mmerorem npeaens! uamepenus 0 - 250 M,
a yriioB pesiia - yramomepoM MasTHUKOBBIM 3 YPU (TVY 2-034-666-77) ¢ nieHoi
nenenus 1 u nmpenenamu uamepenus 0 - 360°, yHUBEpCalbHBIM YIJIOMEPOM U
WHJMKAaTOPOM YaCOBOI'O THUIIA CO CTOMKOM.

4.6. BIBOIBI

CpaBHEHHE U3MEPEHHBIX 3HAYECHUN T€OMETPUUECKUX MapaMETPOB C
PEKOMEHAYEMbIMHU 3HAUCHUSIMU JIJIs1 yCJIOBUN 00paboTKH (cM. TabII. 3)
MOKa3ajo, 4To AaHHas ppe3a MOXKET ObITh PEKOMEH0BAHA IS

s Mlla, ecinu oHa OyJI€T UMETh NEPEIHUI YTOJ PEKYIIUX KPOMOK Y =
...... , BagHUM yrom o =......° ,yroasyoa............. °, yroja KaHaBKH

4.7. CienuaibHbIN BOIIPOC

(ITpuBoauTcs pa3paboTKa CeHUanbHOTO BOIPOCA, €CIIU €ro TeMa CBA3aHa
C M3y4aeMbIM Ha JJAHHOM JIaDOPATOPHOM 3aHATUU BUIOM PEXKYIIETO
UHCTPYMEHTA).

5. JlabopatopHoe 3ausitue Ne 6 Pe3pOoHape3HOW HHCTPYMEHT.

5.1. 3apanue k 3ansaTuo Ne6 “ MccnenoBanne KOHCTPYKIMHU U T€OMETPUA
METYUKOB ~
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ITPM MOATOTOBKE K PABOTE U3YYMUTE:

BHUAbI, KOHCTPYKIWIO M HA3HAUYCHHUC OCHOBHLIX BH/IOB p63b6OHap63HOFO

UHCTPYMEHTA U UX KOHCTPYKTHBHBIC ocoOeHHOoCTH [3, ¢. 164-187];

BBIOOp W HA3HAUCHHWE TEOMETPUUYECKHX IapaMeTpPOB pe3bOOHAPE3HOTO

UHCTpyMeHTa [6, c. 423-425, 439-441];

npuOOpbl M METOABl HW3MEPEHHUS] KOHCTPYKTHUBHBIX JJIEMEHTOB H

reOMETPHUCCKUX MapaMeTpOB MeT4HKa [5, ¢. 96-97].

=

ok w

9.

BO BPEMS 3AHATUA:

IMOJIYYHUTC NOIIYCK K pa60Te, OTBCTHUB Ha BOIIPOCHI IJII CAMOKOHTPOJIA,

BBIITIOJIHUTC UCCIICAOBAHUC KOHCTPYKIIUH U TCOMECTPUICCKHUX ITapaMCTPOB
3aJaHHOTI'O p€31360Hap63H0I‘0 HHCTPYMCHTA.

BonmPoOChHI 1JisI CAMOKOHTPOJIA

YKaXuTe XapakTePUCTUKU PE3bOBI.

[Tepeunciure OCHOBHBIE CmoOcoObl (opMooOpa3oBaHusl pe3pd Ha
JeTasX.

JaiiTe knaccuukaiuo pe3b00Hape3HOr0 HHCTPYMEHTA.

JlaiiTe cTaHIapTHOE ONPEAECIEHNE METYMKA U TLIALLKH.

HazoBuTe OCHOBHBIC MPEUMYIIECTBA PE3bOOBBIX PE3IIOB B CPABHCHHUH C
JIPYTUMHU BUJAMU PE3b00HAPE3HOTO HHCTPYMEHTA.

[lepeuniciuTe OCHOBHBIE KOHCTPYKTHBHBIC DJIEMEHTHI METUYHMKOB H
OTIPEJICTNTE UX HAa3HAYCHHE.

Kakune mapamMeTpbl METYHKA W TUTAIIKYM BIMSIIOT HA TOJIIIMHY CPE3aeMOTO
cios?

HazoBuTe OCHOBHBIC KOHCTPYKTHBHBIC 3JICMEHTHI ILIAIIKA U OTPEICITUTE
VX Ha3HAYCHUE.

[lepeuncniure OCHOBHBIE KOHCTPYKIIUM PE3bOOBBIX (pe3 U TMOSICHUTE
MPUHITUT UX PaOOTHI.

10.HazoBuTEe HHCTPYMEHTHI JUIsl HAKATHIBAHUS PE3bOBI.
11.HazoBute cXembl pe3aHusi, MpPUMEHSAEMbIe [JIsi Pe3bOOHAPE3HBIX

HHCTPYMCHTOB.

12.Ha xaxue 35eMeHTbl Ipoduiis pe3bObl METUMKAa HA3HAYAIOTCS TOMYCKH?

5.2. Buna, pa3mepsl 1 0003HaUYCHHE.
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MeTuuku npeaHa3HaYeHbl 11t 00pa30BaHus pe3b0bl B OTBEPCTUAX
[3 cTp. 169].

3a1aHHBIN METYUK HUMEET MAPKUPOBKY: ..'vvvvrennnreennennnns. Y TOBapHBIN
3HAK TPEIMPUATUS U3TOTOBUTEIIS. .. e e eeenetenteenteenteeteeeateeieeaiaeeieennennnn
[To KOHCTPYKTHUBHBIM OCOOCHHOCTSIM M3y4aeMOT0 METYMKA €T0
MapKUPOBKUA MOKHO CHENaTh 3aKII0UYEHHE, YTO MEeTYUK u3rotosiieH no 'OCT

H €TI0 YCIIOBHOC o [TI0 K3z i ke (5] 2 1 (TSN

5.3. Cxema paboTBhl.

Br16op Tumna Metymnka, onpeereHue yucia METYMKOB B KOMILJIEKTE,
pacrpejielieHde Harpy3Ku MEXI1y METYMKaMU B KOMIUIEKTE, BBIOOP CXEMBI
pe3aHus ¥ Ha3HAYCHNE KOHCTPYKTUBHBIX AJIEMEHTOB BBITIOJIHSIOT C Y4ETOM
pa3MepoB pe3bObl U €€ TOYHOCTH, BUa OTBEPCTHSI, MaTepHalia AeTalu U
YCJIOBUI MPOU3BOJICTBA, (MTOKAXXKHUTE HA PUC. | cxemy pabOThl METYHKA).
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Puc. 1. Cxema paboThl METUYHKA IPU HAPE3AHUH PE3BOBDI.

5.4. KoHCTpyKLHS U TEOMETPUYECKHE ITAPAMETPhI PA3BEPTKH.

5.4.1. Hapucyiite n3y4aeMblil METYHK U YKaXKUTE HA PUC. 2 €ro
KOHCTPYKTUBHBIE DJIEMEHTBI. U TEOMETPUUECKHUE DIIEMEHTHI PEXKYLIEN YACTH.

Puc. 2. OOGuwmit Bug 1 reoMeTpUUECKHUE JIEMEHTHI METUHUKA

N3yueHnne KOHCTPYKIMU JAHHOTO METYMKA M0Ka3aj0 CAEAYIOIINe
AJIEMEHTBHL;



.....................................................................................

M3mepeHHbIEe U pEKOMEHAYEMbIE 3HAUE€HUSI TEOMETPUUYECKUX ITapaMETPOB
pEeXYLIEH YaCTH METYMKA MPEACTABIEHBI B Ta0M. 5

Tabmuua 5
['eomeTpuyeckue napameTpsl paboydeit yactu
(HauMeHOoBaHUE U 0003HAYEHNE HHCTPYMEHTA)
Tepmun O6o3HaueHue 3HaueHUE TapaMeTpa
U3MEPEHHOE PEKOMEHyeMOe

¥ 00J1aCTh €ro MPUMEHEHUS
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H3MepeHne JIMHEHHBIX pa3MepOB MPOU3BOIMIOCH MITAHTCHIIUPKYJIEM
(I'OCT 166-89) ¢ uenoii nenenust 0,05 MM, umeroniem npeaess u3mepenus 0 -
250 MM, a yriioB pesia - yriaoMmepom MassTHUKOBBIM 3 YPU (TY 2-034-666-77) ¢
neHoi nenenus 1 u npenenamu uzmepenus 0 - 360°, yHHBepcalbHBIM
YIIIOMEPOM U UHAWKATOPOM YaCOBOTO THIIA CO CTOWKON M MHCTPYMEHTAIBHBIM

MHUKPOCKOIIOM.

5.5. BeiBoabBI

CpaBHeHHNE H3MEPEHHBIX 3HAYCHU T€OMETPUUECKHUX TapaMeTpOB C
PEKOMEHIyeMbIMH 3HAUEHUSIMU JJIs1 yCIIOBUM 00paboTKu (cM. Tad. 5)
M0Ka3aJjio, YTO JaHHBIM METYHK MOXKET ObITh pEeKOMEHOBaHA IS

...............................................................................................

................................................................................................

5.6. CnenmanbHbIA BOIIPOC
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(ITpuBoauTCs pa3paboTKa CrenuanbHOTO BOIPOCA, €CIIU €ro TeMa CBA3aHa
C M3y4aeMbIM Ha JJAaHHOM JIAOOPATOPHOM 3aHSATHH BUJIOM PEXKYIIETO
UHCTPYMEHTA).
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