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eau v 32124 NPAKTHYECKUX 3aHATUI

[leapt0 BBINOJHEHHS] TMPAKTHYECKUX 3AHATUN  JUCHUIUIMHBI  SIBISIETCS
[OJyYEHUE CTYJIEHTAaMHU WHKEHEPHBIX, NH()OPMALIMOHHBIX, 1 METOJIUYECKUX OCHOB B
00JJaCTH TEXHOJIOTMM MAIIMHOCTPOCHHS W TPOU3BOJCTBEHHOM 0€30MaCHOCTH,
paccMaTpuBas INpPU 3TOM  OCOOEHHOCTH  TEXHOJOTMYECKHX IPOLECCOB H
000py10BaHus, a TAKXKE yCIOBUI pabOThl 00CITYKUBAIOILETO IEPCOHAA.

3aagyamMy BBIIIOJIHEHUS PAKTUYECKUX 3aHATHHN JUCIIUIUIMHBI SABIISIOTCS:

- OBJAJEHUE METOJOJIOTHEH pacueTa M IPOEKTHUPOBAHUS OCHOBHBIX
TEXHOJIOTMUYECKUX MPOLIECCOB;

- OCBOCHHUE ITpaBHJI OE30MACHON 3KCILTyaTallui 000pyAOBAHNUS;

- M3yYEHHE pacueTa W KOHCTPYKLIHMH CpPEIACTB 3allMThl OT BO3JIEHCTBHSI
OMAaCHBIX MPOU3BOJICTBEHHBIX (PaKTOPOB;

- OBJIQJICHUE METOJI0JIOIMEN aHaIn3a BPEIHbBIX POU3BOJCTBEHHBIX (PAKTOPOB;

- OBJIQJICHHE METOOJOrMel BbIOOpA M MPOEKTUPOBAHUS CPEICTB 3aIUTHI OT
BO3JICHCTBHS BPEIHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB;

- (opMHUpOBaHME TMOAXOJOB K PEIICHUIO OpPraHU3allMOHHBIX BOIIPOCOB
obecrnieueHus1 6€30MaCHOCTH Ha TIPOU3BOJICTBE.



ITPAKTUYECKASI PABOTA Nel.
OnpenesieHue THIIA POU3BOACTBA
Hean:
e MpUOOpETEHNE HABBIKOB pacyeTa U OMpPEICIICHHS TUIIa TPOU3BOJICTRA.
3agaum:
® 3aKpenuTh 3HAHUS MO TeMe « T Ul MPON3BOACTBAY;
® ONpENeTUThH TUI IPOU3BOJICTBA M0 33JJaHHBIM TTapaMETPaM.

OCHOBHBIE TEOPETUYECKUE CBEJAEHUSA

Tun npousBoacTea

Baxnenmum dakTopom, IPEAOTIPEAETAIOIINM MIOCTPOCHUE BCEM
IIPOU3BOJICTBEHHOM CHUCTEMBI Ha IPEANPUATHH, SABISETCS TUI MPOU3BOJCTBA, IOJ
KOTOpPBIM MOHHUMAETCS KJIaCCU(PUKAMOHHAS KAaTEropusi MPOU3BOJICTBA, BbIAEIsAEMAs
o pALy npu3HaKoB (Tadi. 1).

Pa3nuuaroT TpU OCHOBHBIX THIIA MPOU3BOJCTBA: MAacCcOBOE, CEpPUHHOE,
€AMHUYHOE.

MaccoBoe  MpPOU3ZBOACTBO  XapaKTEpU3yeTCs  MOJHOM  CTAOMJIBHOCTHIO
MPOU3BOJICTBEHHBIX YCJIOBHM Ha pabdouux MecTaX, OOJbIIMMU OO0BEMaMH U
YCTOWYMBOCTBIO HOMEHKJIATYPBI BBITYCKA€MOMN MPOAYKIUH.

CepuiiHOE NPOU3BOACTBO XapaKTEPU3YETCSI OTHOCUTENIBHON CTAOMIIBHOCTHIO
IPOU3BOACTBEHHBIX YCIOBUN Ha pabOuMX MECTax M PEryisipHONl MOBTOPSIEMOCTBIO
BBIITyCKa MPOIYKIIUU CEPUAMU (TTAPTUIMH).

Paznuuaror Tpu pasHOBUAHOCTH CEPUMHOTO MPOU3BOJICTBA:

e MeNKocepuitHoe (10 XapaKTepUCTUKAMU TATOTEET K EAMHUYHOMY).

e CPEOHECEPUITHOE;

e KPYNHOCEPHITHOE;

MenkocepuitHoe MPOU3BOACTBO (TATOTEET K €AMHUYHOMY ):

e W3/ENUsA BBIIYCKAIOTCS MaJbIMH CEPUSMH UIMPOKOW HOMEHKJIATYphI, HUX
MOBTOPSAEMOCTh B NPOrpaMMme MNPEAnpUsTHs JUOO OTCYTCTBYET, JHUOO
HEpEeryJsipHa, a pa3Mephl cepuil KoaeOoTcs;

e TMpEANpHUSTHE MOCTOSHHO OCBAMBAET HOBBIC W3/ENIMS U MPEKPAUIAET BBIMYCK
paHee OCBOCHHBIX;

e 32 pabo4ynMU MECTaMH 3aKperieHa IKUpoKasi HOMEHKJIaTypa Olepalnii;

e oOopynoBaHue, (OpMbl CHEIHATU3AaLMKA M IPOU3BOJCTBEHHAs CTPYKTypa
MIPAKTUYECKH T€ XKE, YTO U NPU €AUHUYHOM ITPOU3BOCTBE.

CpennecepuitHOE TPOU3BOACTBO:

e W3ENUsA BBINYCKAIOTCA JOBOJBHO KPYIHBIMH CEPUSIMH  OIPaHHYEHHOMN
HOMEHKJIATYphl; CEpUU MMOBTOPSIIOTCS C U3BECTHOU PETYISIPHOCTHIO.

e 3a pabouyMMM MeCTaMHM 3aKperuieHa Oosiee y3Kasi HOMEHKIIATypa ONepaluii;

e 000pyllOBaHHWE YHUBEpPCAJbHOE U CIELUUAJIbHOE, BUJ ABUXKEHUS MPEAMETOB
TpyJa — MapaieabHO-TI0CIEA0BATEIbHbIH.

KpynHocepuiiHoe mpou3BoACTBO (TATOTEET K MAaCCOBOMY):



e W3rOTOBJICHUEM IPOAYKLUMH KPYIHBIMM CEPUSMHU Y3KOM HOMEHKJIATyphl, a
BOKHEUILNE BUIBI IPOLYKLIMU MOTYT BBIIYCKATHCS HENPEPBHIBHO;
e paboune MecTa crieHuaIu3upoBaHbl, 000pyA0BaHNE OOBIUHO CIIEHUATBHOE.

Emunugnoe

IMIPpOU3BOACTBO

XapaKTepU3yeTCs

HIAPOKOU

HOMEHKJIATYpOU

HN3T0TaBJIMBACMBIX I/IB,Z[GJIHI\/’I, IIOJTHOM HCIIOBTOPACMOCTBIO IIPOAYKIINH (GI[I/IHI/I‘{HBIC

DK3EMIUISIPBI, Majble CEpPUH), TIOJHOM HECTAOMIBHOCTBIO IPOU3BOJICTBEHHBIX
yCIIOBHU Ha pa00OYUX MECTax.
Tabauna 1
XapaKTepruCTUKH MPOU3BOJICTB
daxTop Eannu4yHoe Cepuiinoe MaccoBoe
Tun obopynoBanus YHUBEPCAIHHOE | CHICTIMAIM3UPOBAHHOE | CIEIAAIBLHOEC
Keamuduxanus
BBICOKAS CpemHsist HH3Kas
nepcoHaa
OTpaHMYCHA OJTHO — JIBa
HomenknaTypa HEOTpaHUYCHHAs
CepHUSIMHU W31CIHs
OO0beM  BBIIIyCKa
KaK MPaBHIIO, HE . .
OJIMHAKOBBIX CpeaHui OoJbIION
N peaycMaTpPUBaCTCS
171631 (S 1505
aBTOMAaTH3aIIHS
MeXaHH3aIHs
Ka)kJIOTO TOTOBOTO KOHTPOJIS
KoHTposs kauecTBa KOHTPOJISI KaueCTBa
W31 KadyecTBa
MPOTYKITAN
IPOAYKITUHU
[ToBTOpsIEeMOCTH KaK MpaBHIIO, HE MEPUOANYECKH MOCTOSTHHO
BBIITyCKa peaycMaTpUBACTCS MTOBTOPSICTCS MTOBTOPSICTCS
CreneHb
CIICIIHAITN3allUH HU3Kast CpemHsis BBICOKAS
IIPOM3BOJICTBA
CebecTonmMocT
b CAUHUIIBI BBICOKAS CpemHsis HU3Kas
MPOTYKITAN
Koadpdumuent
o 6oiee 40 2-40 1
3aKPETUICHHUSI

HJIn CriI€uaJIbHBIM.

Cnenunanu3anus Npou3BoJACTBA

Opranuzaiiuss TPOU3BOJICTBEHHOTO TIpollecca Ha JIOOOM MPOMBIIIEHHOM
NPEANPUATAA CTPOMTCS HA HECKOJbKHX OOIMMX MPHUHIUIAX, OJHUM H3 KOTOPBIX
SIBJISICTCSI TIPUHIIUTI CTICTIUATTA3AIIAH.

Crnenmanuzarusi npeacTaBisieT coboit (Gopmy OOIECTBEHHOTO pa3eiieHus
TpyJa, KOTOpasi OOYCIaBJIMBACT BBIJIETICHUE M 00O0COOJICHHE II€XOB, YYaCTKOB H
OTJIETLHBIX PA0OUYNX MECT, Ha KOTOPBIX U3TOTABIMBAIOT ONPEACIICHHYIO MPOAYKITHUIO,
OTJIMYAIOITYIOCS OCOOBIM MPOU3BOICTBEHHBIM MTPOIIECCOM.

B 3aBucumMocTM OT cHenuamu3aivi OTAEIRHOTO pabdoyero Mecrta OHO
OCHAINAETCA PA3INYHBIM 000PYTOBAaHHWEM: YHUBEPCAJIHHBIM, CHECIHATU3UPOBAHHBIM



K yHHBepcasibHOMYy OTHOCHTCS
BBITIOJTHEHHSI PA3JIMYHBIX OTEpaIiii Ha W31 ITUPOKON HOMEHKIIATYPHI.
K cnenmanu3upoBaHHOMY OTHOCHUTCSI OOOpYIOBaHHE, NpeIHA3HAYCHHOE IS
00pabOTKM U3ACIHI OJTHOIO HAUMEHOBAHUSI pa3HbIX TrabapuTOB (BaJIOB, My(T, JTUH3,

TIJIACTHH).

o0opyaoBaHueE,

MMpCIHA3HAUYCHHOC

JJIA

K cnenuanbHOMY OTHOCHTCS 0OOOpYyIOBaHHE Il 0OpaOOTKH OIPEICICHHOTO
(o1HOTO) M3EHSI.

Iloka3aTesb THIIA MPOU3BOACTBA
Kpurepuem ompeneneHus Tuma MPOW3BOACTBA MOXET CTaTh KOADPHUITUEHT
3akperuieHus (Tadm. 1).

Tabmuua 1
Ko e Tun nmpon3sBocTBa
e t Enuanun | Menkocepuit | Cpennecepuin | Kpynnocepuit | Maccos
oe HOE HOE HOE oe
3akperieHu >40 20-40 10-20 2-10 1
s
CepuiiHocT - >20 10-20 2-10 1
U
MaccoBocT - <0,05 0,05-0,1 0,1-0,5 1
U
3HaueHus KO3P(PULUEHTOB
Koadpdumuent 3akperuienuss onepauuidi g Tpynmnbl  pabOuMx — MecCT

OIIPCACIIAACTCA, KaK OTHOIICHUC YHCJIa BCEX PA3JIMYHBIX TEXHOJIOTMYCCKUX OHCp&HHﬁ,
BBIITOJIHCHHBIX WJIM IMOJJIC)KAINHUX BBIMMOJIHCHUIO U TCUCHUC MCCALlA, K YUCITY pa6oq1/1x

MECT.
n
zKoni
_ =l
K, =
rac Kor[i KOJINYECTBO OHCpaHHfI, BBITIOJIHAEMBIX Ha I-M pa60qu MECTEC

CTPYKTYPHOTO MOJIpa3IeJICHHUS;
N — KOJIMYECTBO PabOUYMX MECT B CTPYKTYPHOM MOAPA3CICHUMU.

Ecnu 3a pabounM MecToM 3aKperieHO MUHUMaJIbHOE KOJIMYECTBO OINEpalui, TO
ATO y3Kas Crieluaan3alns, €CJIM MHOTO — IIMPOKYIO CHEUaTN3aLHIO.

Yucno onepanuii, KOTOPOE MOXKET OBITh BBIMOJIHEHO Ha I1-OoM pabodyeM MecTe B
TE€YEHHUE TOa, MOXKHO OIMPEACIUTh 10 GopMyIie

Nsi
I71€ My — HOPMATUBHBIN (OMYCTUMBINA) KOA(GOUIIMEHT 3arpy3KH CTaHKa BCEMU
3aKPEIUICHHBIMU 33 HUM OJHOTUIIHBIMHU OTEPALMSIMHU, IPUHUMAEMBIN JIJISi KPYITHO-,
CpeIHEe- U MEJTKOCEPHUITHOTO MPOU3BOJICTBA COOTBETCTBEHHO paBHbIM 0,75; 0,8; 0,9;
Msi — KO3QPUUUEHT 3arpy3Ku CTaHKA JAHHOU orepanueil B TeYeHHe roja:




n3i = '
mnpi
mpi, mnpi — PpaCdCTHOC U IIPHUHATOC UYHUCIIO pa60qI/IX MCCT, HeO6XOI[I/IMO€ JJI51
BBIIOJTHEHUS 1-01 orcpanunuun
tH_ITKi _ tH_ITKiNF

T T 60F,,

£
I' — TaKT BBIITYCKA, MHH/IIIT.;
N, — rozoBast mporpaMma BBIITyCKa;
F.4 — 2ddexTuBHbIi oHa BpemeHnu padbouero mecta, F,4=F1, ;
F — ronoBoii ¢houa BpemeHu padodero mecta (365:-24=8670 u);
N — ko3 purment ucnonap3oanus ¢ponma Bpemenn (0,8...0,9);
turki — IITYYHOC-KATBKYJISAIIMOHHOE BPEMSI OTIEPaIlHH:
=t .+ tﬂ,

LITKi i
no

t

tur — BpEMsL OJHOM Ollepalny;

t;;; — HIOATOTOBUTEIBHO-3aKIIOUATEIIBHOE BPEMS COCTOUT U3 BPEMEHU HA HAJIAJIKY
CTaHKa, WMHCTPYMEHTOB W IPHUCHOCOOJICHHI, BPEMEHM Ha TMOJYYEHUS W cAady
WHCTPYMEHTOB U MPUCTIOCOOJICHUI B HaYaJle U B KOHIIE PaOOTHI;

7, — KOJIMYECTBO MMOBTOPEHNUN OIEPALIHIA.

B kagecTBe My, MpUHUMAETCS OnrKainiee OOJIbIIEEe TI0 OTHOIIEHHUIO K M, IeJI0€e
gucno. Hanmpumep s m,=0,01 mpuanmaercs my,=1.

3aganue
1. I3y4nTh TEOpPETUUECKUI MaTEpHal.
2. 3anmoaHuTh Ta0IUILY 2.
Tabmauma 2
XapakTep CEpUMHOrO MPOU3BOACTBA
dakTop Meakocepuiinoe | Cpeanecepuiinoe | Kpynnocepuiinoe

Tun
000py1oBaHUs
Kpanudukanms
repcoHana
Homenknarypa
O0beMm BhIITycKa
OJIMHAKOBBIX
151631 (S 14071
KonTpoib
KauyecTBa
[ToBTOpsieMOCTH
BBIITyCKa
Crenenn
CrielaIN3aluu
IPOM3BO/ICTBA




CebecTonMoc
Th €IUHULIBI
IPOTYKITAN

3. Omnpenenuth TUN MPOU3BOJCTBA ISl KaXJAOTO CTPYKTYPHOTO 3J€MEHTa |
IPEANPUATHS B IICJIOM I10 JaHHBIM (Tab1. 3)

Ta0muna 3
Jlannblie 11 pacuera K,
JJIeMeHThI MPOU3BOICTBEHHOM Bapuanr Koni n
CTPYKTYPbI
ex Nel
1 40 3
. 2 30 2
[IpownsBoacTBeHHBIN yuyacTok Nel 3 20 3
4 30 4
1 8 4
. 2 7 3
[Ipown3BoacTBEHHBIN ydacTOK No2 3 3 5
4 7 6
Iex Ne2
1 15 10
. 2 10 10
[TpownsBoacTBeHHBIN yuyacTok Nel 3 15 10
4 10 10
1 1 10
. 2 2 3
[Ipown3BoacTBEHHBIN ydacTOK No2 3 5 4
4 2 5
Iex Ne3 tuei [ twsi| M | Noy N
1 5 110(0,9| 1000
[TpousBoacTBeHHBIN yuyacTOK Nel 2 6 |9 109] 600
3 7 18109 700
4 8 [10(0,9| 800

4. OTBETUTH HA BOIIPOCHL.

Yo Takoe CTpyKTypa NpearnpusaTus?

Ha kakue aBa TMna nepBoHaYaIbHO PA3EHSIOTCS NPEAIPUSITHS?

Kaxue anemMeHTbl CTPYKTYpbl OCHOBHOTO MPOM3BOJIcTBa Bbl MOkeTe Ha3BaATH?
YTto Takoe TUI MPOU3BOACTBA?

Kaxkue kputepun sSBASIOTCS NMPU3HAKAMU TUIIA TPOU3BOACTBA?

Kaxkue dhopmbl ciennanuzanuu Bei 3HaeTe?



[MPAKTUYECKASA PABOTA No2.
N3y4yeHue TUMOBBIX MOJO0KEHUN 0 MOAPA3AETCHUAX
MAaIIMHOCTPOUTEJIbHOr0 npeanpusatus. CocraBjeHne J0JIKHOCTHON

HHCTPYKIIHH.
eab: U3yunuTh TUIIOBLIE [MOJIOKEHUS 0 oApa3ACICHUSIX
MaIIMHOCTPOUTEIBHOTO  TpeAnpusaTus. HayduTbcsi COCTaBIATh  JOJDKHOCTHYIO
UHCTPYKIIUIO.
3apanue:

1 CoctaBuTh AOMKHOCTHYIO WHCTPYKIIMIO COTJIACHO BBIJIAHHOTO BapHaHTa
3a/laHusl.
2 Cnenatb BBIBOJ 11O paboTe.

MeTtoauyeckue yKasaHus
JlejieHUe HA KaTeropuM NMepCcoHaIa NpeAnpusTUs

Ha MammHOCTpOUTENBHBIX MPEANPUITHIX TMPETYCMOTPEH OMPENeIEHHBIN
ITaT paboTaAIOIINX, KOTOPBIX JACNST Ha CIACAYIONINE KAaTeTOPUH:

- TIPOU3BOJICTBEHHBIE (OCHOBHBIE) paboyue;

- BCIIOMOTAaTeNbHbIE paboune;

- UWHXEHEPHO - TexHuueckue padouue (UTP);

- CIIyXaIliue,

- MJaamui oociyxuBatoui nepconan (MOIT).

lIpouzeoocmeennvie (ocHoBHbIe) pabouue — TO pabOYMe MEXaHOCOOPOYHOTO
MPOU3BOJICTBA, HEMOCPEJCTBEHHO BBIMOJHSIOMIME ONEpaluil TEXHOJOTUYECKOIro
npoiiecca.

Bcnomocamenvhvie paboyue — He y4acTBYIOT B TEXHOJIOTMYECKOM MPOLECCE,
a 3aHATHI OOCTY>KHBAHUEM €TO.

UTP - BBIMOTHSIOT 00S3aHHOCTHU TIO YIIPABICHUIO, OPTAHU3AIIUU U TIOJTOTOBKE
IIPOU3BOJICTBA M 3aHUMAIOIINE JTIOJDKHOCTH, JJII KOTOPBIX TpeOyeTcs: KBau(uKaims
WHKEHEPA UITH TEXHUKA.

Cnyscawue - paOOTHHKH, BBITOJHSIONME B COOTBETCTBUM C 3aHUMaeMOU
JTOJDKHOCTBIO ~ aJIMUHUCTPATUBHO -  XO3AWCTBEHHBbIC  (PYHKIMW,  BEAYyIIHE
(dbuHaHCHpOBaHUE, YUET, CTATUCTHYECKHUI YUET, PEIIaoNIue COIMAIbHO - OBITOBBIE U
1o00HBIEC BOMPOCHI.

Mnaowuti  obcnyscusarowuti  nepcowanr  — CTOpoXkKa,  TapJepOOIIHKH,
yOOPIUIMKH OBITOBBIX M KOHTOPCKUX MTOMEIIEHUM.

KBanudukanuonHasi xapakTepucTuka

Ha KOKIYIO KaTeropuio MIPOU3BOICTBEHHOTO nepcoHasia
UMEETCS K8ANUPUKAYUOHHASL XAPAKMEPUCMUKA — KPATKOE HW3JI0KEHUE OCHOBHBIX
3a/iay, HAaBBIKOB U YMEHUH, MpaB U OOS3aHHOCTEH, MPEIBSIBISIEMBIX K Pa3TUIHBIM
CIIEHHAIIACTAM.

KBanudukanronnas xapakTepUCTHKa I KaKIOW JIOJDKHOCTH UMEET TpPH
paznena:

1 "JlomxkHocTHble 00si3aHHOCTH". B 3TOM paszzene ycTaHOBIIEHbI OCHOBHbBIE
(GYHKIIUU, KOTOPBIE MOTYT OBITh IOPYYEHBI PAOOTHUKY TIOJHOCTHIO WJIH YaCTUYHO.



2 "Jlomxen 3HaTh"'. B 3TOM paznene comepkarhCsi OCHOBHBIC TpeOOBaHUS,
npenbsBisieMble PaOOTHUKY B OTHOILIEHUU CHEIUATbHBIX 3HAHUW, a TaKXKe 3HAHUN
CHEIUaIbHBIX M HOPMATHUBHBIX aKTOB, MHCTPYKIMH, KOTOpble PAOOTHHUK JIOJKEH
OPUMEHSTH IIPU BBIMOTHEHUN CBOMX JOJKHOCTHBIX 00S3aHHOCTEH.

3 "TpebGoBanus k kBamudukanuu'". B aToM pasnene onpenensercs ypoBeHb
npodeccoHanbHON MOATOTOBKM pAa0OTHHUKA, HEOOXOJUMBIM Il BBIMOJHEHUS
IPEIyCMOTPEHHBIX JTIOJKHOCTHBIX 00S3aHHOCTEH, TpeOOBaHUS K CTaXy pabOTHI.

KBanudukanrmonHas xapakTepuCcTUKa HA TPEINPHUATHN CITY>KHUT OCHOBOW IS
COCTABJICHHUSI TIOJKHOCTHBIX HHCTPYKITUH.

Lonsxcnocmuas uncmpyxkyus - JTOKYMEHT, COJEpXKAIIUi KpaTKOe H3JI0KEHUE
JIOJKHOCTHBIX 00SI3aHHOCTEH, TPEOYIONIMX HABBIKOB U TTOJITHOMOYHH.

CocraBiieHue 10JKHOCTHOW MHCTPYKINH

[Ipumep: "Jorxcnocmuas uncmpykyus macmepa npou3800CmMEEeHHO20
yuacmka".

" JI0JIKHOCTHBIE 00S13aHHOCTH".

- OCYUIECTBJICHUE B COOTBETCTBUHU C JICUCTBYIOIIMMH 3aKOHOJATEIbHBIMHU U
HOPMATHUBHBIMU aKTaMHU PYKOBOJICTBO Y4aCTKOM;

oOecrieueHWE  y4aCTKOM  BBIMIOJHEHUS B YCTAHOBJICHHBIE  CPOKHU
IPOU3BOJICTBEHHOTO 3aJaHusi MO0 OO0BEMY BBIMYCKAa, KadyeCcTBY U 3aJaHHOU
HOMEHKJIATYypE;

- TOBBIIICHUE TMPOUZBOAUTEIBHOCTH TPyJa, CHUXKEHUE TPYIOEMKOCTH
M3TOTOBJICHUSI MPOAYKIMA HA OCHOBE PAlMOHAIIBHOM 3arpy3ku OOOpYIOBaHHS U
MIOJTHOTO UCIIOIb30BaHUS €r0 TEXHUUYECKHUX BO3MOXKHOCTEH;

- mnoBbllIEHWE  Ko3(dduIMeHTa CMEHHOCTH  paboThl  00OpyJdOBaHUS,
AKOHOMHOE€ PacX0JI0BaHNUE MaTEPUAIbHBIX PECYPCOB;

- CBOEBpPEMEHHas MOJrOTOBKAa MPOU3BOJICTBA, OpraHu3alusi padboThl pabounx
u Opuraja, KOHTPOJb 32 COOJIIOJICHUEM TEXHOJIOTMYECKHUX IPOIIECCOB, OMEPATUBHOE
BBISIBJICHWE U YCTpaHEHUE MPUYMH UX HAPYIICHHS, ydyacThe B pa3pabOTKe HOBBIX U
COBEPUICHCTBOBAHUU JICUCTBYIOIIUX TEXHOJOTHMYECKUX IMPOLECCOB, MPOBEpPKa
KauyecTBa BBIITYCKAEMOW TIPOJAYKIIMM U  OCYIIECTBICHHE MEpPONPHUSITHI 1O
penynpexIeHuto Opaka;

- yyacTue B MpPUEMKE 3aKOHUYCHHBIX PAOOT MO PEKOHCTPYKIIMU YYaCTKa,
PEMOHTY OOOpYJIOBaHUS, MEXaHM3AIMM M aBTOMATHU3AIlMU TPOU3BOJICTBEHHBIX
MPOLIECCOB;

- OpraHu3aius BHEJIPEHUS TEPEeIOBBIX METOJIOB M MPUEMOB Tpyaa, GopM ero
OpraHu3allid, aTTeCTAllUU U OpraHu3alui pabovYnx MeCT;

- o0ecrnieueHue pabOYMMHU BBHITIOJIHEHUSI HOPM BBIPAOOTKH, pallMOHATLHOE
UCIIOJIb30BaHUE TMPOU3BOJACTBEHHBIX ILIOINIACH, 000pYy/IOBaHUS, TEXHOJOTHUUECKOMN
OCHACTKH;

- (opmupoBanue Opwurajn, pa3paboTKa W BHEAPEHHE MEPOIPHUSITUH TI0
00CTy>KUBaHUIO OpHUTaj] M KOOPAMHAIIUU UX JIEATeILHOCTH;

- YCTAHOBJICHUE M CBOEBPEMEHHOE JOBEJCHUE MPOU3BOICTBEHHBIX 3aIaHUI
Opuragam ¥ OTACIBHBIM PAa0OYMM B COOTBETCTBHH C YTBEPXKICHHBIM IUTAHOM H
rpaduKamMu;

- OCYIIECTBIICHUE TIPOU3BOJICTBEHHOTO MHCTPYKTaXKa pabovmnX, MpoBEIeHNE
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MEPOTIPUATHIA 11O BHITIOJHEHUIO MPABWII OXPaHbI TPY/Ia U TEXHUYECKOM DKCIUTyaTalluu
000pyI0BaHUs U HUHCTPYMEHTA, a TaKKe KOHTPOJIb 32 UX COOIIOACHUEM;

- COJICCTBHE BHEJPEHUIO TMPOTPECCHUBHBIX (OpPM oOpraHu3auu Tpyna,
BHECEHUE MPEJIOKEHUN O MEePecCMOTPe HOPM BBIPAOOTKH M PACIICHOK, a TaKXKe O
OPUCBOCGHUM B  COOTBETCTBMM C  €IMHBIM  TapuHO-KBUTU(PHUKAIMOHHBIM
CIIPAaBOYHUKOM paloT U podeccuii pabounx paspsioB pabounM;

aHaiu3  pe3yJbTaTOB  MPOU3BOJCTBEHHOW  NIEATENBHOCTH,  KOHTPOJIb
pacxojoBaHusl ~ OIJIAThl  TPyJda, YCTAaHOBIEHHOTO  YYacTKy, oOecredeHue
MPaBUIILHOCTH U CBOEBPEMEHHOCTH O()OPMIICHHSI TIEPBUYHBIX JOKYMEHTOB I10 YUETY
paboyero BpeMeHH, BbIpabOTKe, 3apab0OTHOM TJIaTe U MPOCTOEB;

- COJICUCTBHE PACIPOCTPAHECHHUIO MEPEIOBOTO OIBITA, PA3BUTHIO HHUIIMATHBBI,
BHEPECHUIO PALMOHATIN3aTOPCKUX MPEIJIOKEHUN U U300PETCHMUIA;

- y4acTHe B OCYIIECTBJICHHH PabOT MO BBISBICHHUIO PE3€PBOB MPOU3BOCTBA,
B pa3pabOTKe MEPOINPUSTUN 1O CO3[aHHUI0 OJAroNpHUsTHBIX YCIOBUN Tpyna,

MOBBIIICHUIO  OPraHU3allMOHHO -  TCXHMYECKUX  YCJIOBHH  IIPOM3BOJICTRA,
palMOHAIBHOMY  HCIIOJb30BAHHIO padOdYero BPEMEHH HM  IIPOHU3BOJACTBECHHOIO
000py10BaHUS;

- CO3[aHH€ B KOJJICKTUBE OOCTAHOBKM B3aMMOIIOMOLIM M B3bICKATEJIIbLHOCTH,
pazBuTHe Yy pabouumx 4YyBCTBAa OTBETCTBEHHOCTH M 3aMHTEPECOBAHHOCTH B
CBOEBPEMEHHOM M KaYECTBEHHOM BBINIOJHEHUH IIPOU3BOJICTBEHHOIO 3aJaHU;

- TMOATOTOBKAa TMPEMIOKEHHH O TOOUPEHHH padoyux, O HAJIOKEHUU
JUCHUIUIMHAPHBIX B3BICKAHWM 3a HAPYLIEHWE MPOU3BOJCTBEHHOW H TPYAOBOU
JTUCLUIUINHBL

- opranuszanus padboT MO MOBBIIEHUIO KBATU(UKAIUMU U NMPOPECCUOHATBHOTO
MacTepcTBa pabounx U OpuUragupoB, OOY4YEHHUE UX CIOXHBIM TMpodeccusM Hu
MPOBEICHHE BOCIIUTATEIHHON pabOThl B KOJUIEKTUBE.

"JloJKeH 3HaTh'.

- 3aKOHOJATEJIbHbIE W HOPMATHBHBIE IIPABOBBIE AKTbl, HOPMATHBHBIE U
METOJIMYECKHE MaTepHallbl, KacaroIlHecs NPOU3BOJCTBEHHO - XO3SMCTBEHHOU
NEeATEIbHOCTH Y4ACTKa;

- TEXHUYECKHE XapaKTepUCTHMKH U TpeOOBaHHUS, MpEAbSABIsSEMblE K
IPOAYKLUH, BBITYCKAEMOM Y4aCTKOM, TEXHOJIOTHIO €€ MPOU3BOCTBA;

- 00opyloBaHUE y4yacTKa U MpaBUJIa €ro HKCIUTyaTalliu;

- METOJ1bl TEXHHUKO-3KOHOMUYECKOTO U TPOU3BOACTBEHHOIO MIIAHUPOBAHUS;

- ¢GopMbBl M METOABI MPOU3BOACTBEHHO - XO3SMCTBEHHOW MAESITEIbHOCTU
y4acTKa;

- TPYJI0BOE€ 3aKOHOJATEILCTBO U MOPSAIOK TapudUKaUKU padoT U pabouux;

- HOPMBI U PACIICHKU Ha pabOThI;

- TIOPAZIOK UX MEPECMOTPa;

- JCHCTBYIOIIUE TMOJOXKEeHUss 00 oruare Tpyda u Gopmax MaTEepPHAIBHOTO
CTUMYJINPOBAHUS;

- TEpeIOBOM OTEYECTBEHHBIN OMBIT MO YIPABICHUIO TPOU3BOACTBOM;

- OCHOBBI PKOHOMHKH, OpPTraHU3ALMH IPOU3BOJCTBA, TPyAa U YIIPaBICHUY;

- IpaBWiia BHYTPEHHErO TPYJIOBOTO PACHOPAIKA;

- IpaBWJIa U HOPMBI OXPaHbI TPy Aa.
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"TpeboBanusi kK kBamdukanmu'.

- BbICIIEe MPOodeCcCHOHANTBHOE (TEXHUUECKOE) 00pa3oBaHue U CTax pabOTHI Ha
NPOU3BOACTBE HE MEHEe OJHOTO ToJa WM cpeaHee NPOoPeCcCHOHATBHOE
(TexHuveckoe) oOpazoBaHME W CTaX PaOOTHI HA MPOU3BOJICTBE HE MEHEE TPEX JIeT.
[Ipy OTCYTCTBHM clieMaIbHOTO OOpa30BaHMs CTaX pabOThl Ha MPOW3BOJCTBE HE
MEHEe IIATH JIET.

3agaHue: BADHAHT MO CIHUCKY

Pa3paboTaTh HOTKHOCTHYIO HHCTPYKIMIO MacTepa TOKAPHOIO y4acTKa.
Pa3paboTaTh HOMKHOCTHYIO HHCTPYKIMIO MHKEHEPA M0 KA4ECTBY.
Pa3paboTaTh JOKHOCTHYIO HHCTPYKIUIO TEXHOJIOTA.

Pa3paboTaTh HOTKHOCTHYIO HHCTPYKIMIO SHEPTETHKA.

Pa3paboTaTh TOMIKHOCTHYIO HHCTPYKIUIO IEKTPHUKA.

Pa3paboTraTh 1OKHOCTHYIO HHCTPYKLMIO HHKEHEPA-3JIEKTPOHUKA.
Pa3paboTraTh TOKHOCTHYIO HHCTPYKLMIO HHKEHEpa 10 OXpaHe TpyJa.
Pa3paboTraTh TOKHOCTHYIO HHCTPYKILUIO HHKEHEPa M0 OpraHu3aIiuu
Tpyna.

9. Pa3paboraTh HOJKHOCTHYIO HHCTPYKIUIO J1a00paHTa.

10.Pa3paboTaTh TOJKHOCTHYIO HHCTPYKIUIO HHKEHEpa-NPOrpaMMHUCTA.

NGO~ WDE

KonTpoabHbIe BONPOCHI

1 Ilepeuncnure neyeHHE MPOMBINUIEHHO - IPOU3BOJACTBEHHOIO IEPCOHAIIA
Ha KaTErOpHH.

2 VYKaxuTre Kakue pabOTHUKU OTHOCSTCS K KaXI0H KaTeropuu padOTarOIINX.

3 Cdopmynupyiite moHITHE KBATM(DUKAIIMOHHAS XapaKTEPUCTHKA.

4 VYKaxwure, U3 KaKUX pa3esioB COCTOUT KBaIU(UKAIIMOHHAS
XapaKTEepUCTHKA.

5 [lepeuncnure cosepkaHue Kaxa0ro paszesna KBaTupuKauoHHON
XapaKTEPUCTHUKHU.

6 YKaxuTe Ha3HAYEHUE TOJHKHOCTHOM HHCTPYKIIUU.

12



[TPAKTUYECKAS PABOTA Ne3.

Onenka HAACKHOCTH TEXHOJOTHYECCKHUX CUCTEM 110 IMapaMeTpaM TOYHOCTH

Hene pabomst

1. OnpeneneHne BOIMOKHOCTH NIPUMEHEHHA PACCMATPHBAEMOIQ TEX-
HOJIOTHYECKOr0 NMPOLEcca IS M3rOTOBRJIEHHA NPOAYKLUMU C ONpeleneH-
HEIMH NapaMeTpaMH KavecTsa.

2. OueHka M3MEHEHHMA TOYHOCTHBIX XAPAKTEPUCTHK TEXHOMOIMYECKHX
CHCTEM BO BPEMEHH U ONpeNeneHue WX COOTEETCTEUA TpeDOBAHMAM, YC-
TAHOBJIEHHEIM B HAYYHO-TEXHHYECKOH NOKYMEHTALMH,

3. [Tonyuenne HHpOpMAUMH 11 PEryJIMPOBAHUA TEXHONIOIHYECKOIO
npouecca (onepauM).

Pabora paccyuTaHa Ha ABa akaaeMUYECKHX 4aca.

OcHorHble nono:xeHusn [4]

KOoHTpONE TOYHOCTH TEXHONMOTHYECKUX CHCTEM CIEAYeT NPOBOIAUTE
110 ABTEPHATHBHOMY MJIH KOIH4eCTBEHHOMY npH3Hakam. [Ipu koHTpone
10 ANbTEPHATHBHOMY INPU3HAKY NPOBEPAIOT COOTBETCTBHE NAPAMETPOB
TEXHOIOMHYECKOrQ NMPOLECcCca H CPEACTB TEXHONOTHYECKOr0 OCHALIEHHA
TpeDOBaHUAM, YCTAHORJIEHHBIM B HAYYHO-TEXHHUYECKOH NOKYMEHTAL[UH.

Jtot koHTpons B cooTeeTcTBHH ¢ [OCT 27.203-83 cneayer npous-
BOJAMUTH B CIEAYIOIMX CIy4anx:

npu pa3paloTke TEXHONOTHYECKHUX MPOLECCOE HA 3TANE TEXHOOTH-
4eCKOil NoAroTOBKH NPOU3BOICTEA,

YIPABISHUH TEXHONOIHYECKUMH MPOLECCAMHU.

Jis naHHoro BHaa KoHTpond B 1ol paboTe H30keHA CYTH H obnac-
TH NPAKTHYECKOr0 NPHMEHEHHA METO/1a KBAIIUTETOB,

JlaHHEI MeTO1 OCHOBAH HA CpaBHeHWH TpeOyeMBIX 3HaYeHUil napaMer-
POB TEXHONOTHYECKOH CUCTEMBL ¢ UX NPENENbHO BOIMOMKHBIMH 3HAYSHWA-
MH, YCTAHOBIIEHHBIMH B CIPAaBOYHOH M HOPMATHBHO-TEXHHYECKOH NOKYy-
MEHTALMH B 3aBHCHMOCTH OT KBAJIHTETOB TOMHOCTH NPUMEHAEMBIX CPEICTE
TEXHOJIOrMYECKO0 OCHALLEHHA W NPeJMETOR npou3eocTea. B atoM ciyqae
paccUMTLIBACTCS CyMMapHas NOIpellHocTs 00paboTk &, M cpaBHUBaeTCA

C BeMH4YHHO aonycka T Ha KOHTPONMUPYEMEL pasMep WK mapaMmerp.
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Jlns obecrneyenus HAJAEKHOCTH TEXHOIOMHYECKHX OnepaLuii no To4-
HOCTH Heo0X0auMO, 4ToOb! KOA(D(HIMEHT (0Ka3aTellb) TOYHOCTH

K, =""=Tf5£ = 0,75-0,85,

rae [ — 10nyck Ha KOHTPOJIHPYEMBII napameTp.

KoHTpPo/IbL TOMHOCTH TEXHOJIOMHYECKHX CHCTEM [0 KO/IHYeCTBEH-
HOMY NPH3HAKY NPOH3BOAHTCH B CIYUAAX, KOI/IA BLINOJIHAETCS:

pazpadoTka TEXHONOMMYECKUX TIPOLIECCOB HA 3TAle TEXHOIOIMYEeCcKOoii
MNOJArOTOBKM MPOU3BO/CTEA,

BEIOOP METOA0B M IUIAHOB CTATHCTHYECKOID PEryJIMPOBAHUI TEXHO-
JIOTHYECKHX [IPOLECCOB (onepatuii);

JAMEHA, MOJEPHU3ALUA WIIH PEMOHT CPEICTB TEXHOJIOIMYECcKoro oc-
HaLEHWS,

COBEPLIEHCTBOBAHHE TEXHOIOIHYECKUX CHUCTEM B HACTH IMOBLILIEHHA
X HAJEHKHOCTH H Ka4ecTBa M3roTosleHus npoaykuuu. M3 storo suaa
KOHTPOJ B JaHHOH padoTe H3/10KEeHA CYLIHOCTE PACYETHRIX W ONBITHO-
CTATHCTUYECKUX METO/I0B.

H3 pacueTHbIX METOI0B NPAKTHYECKH IIPHMEHAKTCH

1. Meron cayyaiineix (yHKUMIL, 3aKkI0Ma0MIMICH B pacdeTe xapak-
TEPUCTUK M3IMEHEHHS MATEMATHYECKOrO OKHIAHNUA W JIUCIIEPCUH (B J1aH-
HOH padoTe OH HE W3Iaraercs).

2. Mertoj 2sieMeHTapHBIX NOrPELHOCTeH, OCHOBAHHLIH HA pacyere CyM-
MApPHOIi NOrpPeHOCTH KOHTPOJIHPYEMOI0 NMapaMerpa UCXoas U3 W3BECT-
HBIX 3HAYEHWI IEMEHTAPHLIX [IOrPeUIHOCTE (YCTAHOBKM JIETANIH B IIPH-
CrocodNeHHH, reOMEeTPUYECKOil HETOYHOCTH Y3110B CTAHKA, TENJIOBLIX
nedopmanmii u . 1) [2].

CyMMapHas NnorpelHocTs B 3TOM clly4ae

©="8y = 3L, A2 +1,A2 4 _+3,A2 2.1)

rae t — ko3(GpuunenT pucka;

A, Ay, A, — KOOD(UIHEHTBI, YYHTLIBAIOIIHE 3AKOHBI pacnpe/ene-
HHSA OTIENbHBIX (3NEMEHTAPHBIX ) NOTPELIHOCTEN;

A A, A, —TIpefielibHBIE 3HAYEHHS OTAEIBHBIX MOIPELIHOCTEH.
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Ilpu HOpManbEHOM 3aK0HE paclipeieeHus OTAe/IBHBIX NOIPEIHOCTEH
W PAaBHOMEPHOM HX BBIXOJE 3a 00€ rpaHHLbl 1014 A0MYCKA NPHHUMAaE-
MBI pPHCK

P=100[1-2®(r) |, %,
rae ﬂ}(r] — 3Havenue pyukuum Jlannaca.
3Havenuns koadpuunenta t onpenesores no radn. 2.1,

Tabnmua 2.1

3navenus kodpuumenra ¢

P,% | 320 | 10,0 | 45 1,0 | 027 | 0,1 0,01
t 1,0 1,65 2,0 2,57 3,0 3,29 | 3,89

B TexHonorndeckux pacderax 4aiue scero npunumaerca P =0,27 %
u =30, Kosppuumenrtor A, A, ., A, PacCYUTHIBAIOT NPH HAIHMYHH

(paKTHYECKHX [AaHHLIX O 33aKOHE paclpeie/IeHHs 3JIeMEHTAPHbLIX [0-
rpewHocteil. [lpu HopMasIbBHOM 3akoHe pacnpeieneHus KodpPpuuneHTsl

Ay Ay .ok, paBHEL 0,111 (%)

3. OnBITHO-CTATUCTHYECKHE METO/bl OCHOBAaHbl HA WCNOJIb30BAHWUM
JIAHHBIX M3MEPEHHIl napaMmerpoB KaudecTsa M3/ENuii, NOJy4YeHHBIX B pe-
3YABTATE CHELUAIBHOIO BRIOOPOMHOro 00C/IEI0BAHUA W UCIIBITAHHH TEXHO-
JIOFHYECKOH cHCTeMbl M ee aneMentoB. OHHM OCHOBaHBI Ha pacuere X
(cpeanero apudmernyeckoro), S (cpeiHero KBaJpaTHYECKOIro), HX Jl0Be-
PUTENBHLIX HHTEPBAIOE € MMOCIEAYIOLIHUM ONPEICIEHHEM KPUTEPHA COra-
cus llupcona f; ONpeiesolMM  10CTOBEPHOCTL BBIOPAHHOIO 3aKOHA

pacripeieeHus,

[Ipu 3roM onpenensorT CleAyLNe MOKA3ATENH TOYHOCTH TEXHOIO-
HYECKHX CHCTEM:
a) KO3(PPULHEHT TOYHOCTH

; (2.2)
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rjie  — [oJIe paccesHus WIM Pa3HOCTh MAaKCHMAILHOIO H MUHMMAlb-
HOT'O 3HAYEHHI KOHTPOIMPYEMOro NapaMerpa 3a YCTAaHOBIEHHYH) Hapa-
DO0TKY TEXHOJIOTHYECKOH CHCTEMEI, ONpelenseMoe ¢ JOBEPHTENLHOH Be-
POATHOCTBIO Y 110 BBIPAKEHUIO

m=t-5,

rae { — ko3 uuueHT, 3aBHCALIMI 0T 3aKOHA pacrpeieieHns KOHTPOIH-
pyemMoro napamerpa (kodppuuueHT pucka).
[Ipu £=3,0; 20(¢)=0,9973 (HOpMaILHBLIH 3aKOH)

m=065.

Jlnst HopMabHOI 110 TOYHOCTH TEXHOJIOIHYeCKO# onepaunn HeodXo-
JIUMO BBIJIEPKATE YCIOBUE, COOTBETCTRYOWIEEe hopmye (2.2):
0) kK03(MpULHEHT MITHOBEHHOT'O PACCESHMS:

ol
KP("]=#=
rie o(t) — noie paccesHis KOHTPOIHPYEMOTO IapamMeTpa B MOMEHT

BpeMeHH [ (OTHOCHTCS K MIHOBEHHOI BeIOOpKE),
B) KOA(DQULHEHT CMeLleHHs KOHTPOJIHMPYEMOI0 pa3Mepa (napamerpa)

rue ﬂ(r)— cpelHee 3Ha4YeHHEe OTKJIOHEHHS KOHTPOJIMPYEMOro napamer-

pa OTHOCHTE/ILHO CEPEIHHBI TTOJIA J10NMYCKA B MOMEHT BPEMEHH [

riae X(f) — cpeaHee 3HaYeHHE KOHTPOJIHPYEMOrO IaPaMeTpa;
X, — 3HAYEHHME NAPAMETPA, COOTBETCTBYIOLICE CEPEAUHE MONsA J0-
nycka (MpH CUMMETPHYHOM MOJIE JOMNYCKa X, COBMNANAET C HOMMHAIIb-

HBIM 3HAYEHHEM X, . ).
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r) ko3(pULHEeHT 3anaca TOYHOCTH

K, (1)=0,5-K.(¢)-0,5K,(z).

¥

Ecnu umeeTcs 3anac TOYHOCTH Ha onepaiwy, To Bemmunna K, (1)>0:

ecJIH TAaKoii 3a1ac OTCYTCTBYET, TO, cooTBeTcTBeHHO, K, (1)<0.

MeToauyueckne yKa3aHHA H NOPSAI0K BbINOJIHEHHs padoTbl

Jlst BelnonHeHus paboThl CTYAEHTAM BhIIAETCH 3a/aHUE 0 OJHOMY
M3 BAPHAHTOB, IPUBEAEHHLIX B Ta0n. 2.2-2 4,

1. BapuanTtsl 3asanuii Juist pacuera TOUHOCTH 00padOTKH 110 METoay
KBJIMTETOB, NpUBeAeHbI B Tadn. 2.2 (BapuanTtsl 1-15).

a. Ha ocHOBaHMM MCXO/HBIX JAHHBIX ONPEIEIHTL BEJIHYHHY CyMMap-
HO# norpemwHocTH 00paboTkH 110 Gopmyne

0 =0y = Ao +24,,,

rae A — MOCTOAHCTBO JAMaMeTpa Uid ONpelelleHHOro Buaa odopyno-

nocT
BaHus, onpeaensercs no tadn. 2.3 [1];
A,, — MAKCHMAJILHO BO3MOMKHOE CMELLEHHE (M3HOC) HHCTPYMEHTA, MKM.

0. 1o HaiineHHOIl BeIHUKHHE m(az} W 3a/laHHOMY Jonycky I Ha KOHT-

posnmpyemslii pazmep paccuntars Kodpduument TtouHoctn K

B. [IpoaHann3npoBaTe NoJTyHeHHBIE PE3YILTATHI M0 BeludnHe Ko3h(u-
muenta K, caenars 3akiodeHHe 0 TOYHOCTH BBITIOMHAEMOMH onepatiu.

2. BapuanTe! 3ajanuii s pacdera TOYHOCTH 00pabOTKH M0 METOLY
OTJeNbHBIX (IEMEHTAPHBIX) NOrpelHocTeil npueeaensl B Tadn. 2.3 (Ba-
pHaHTbl 1-15).

a. Ha ocHoBanuu McX0onHBIX JaHHBIX 10 Qopmyne (2.1) onpenenurs
CYMMapHYH0 NOrPeUIHOCTE 00paboTkH dy [m} .

0. Ilo HalineHHOIl BelHYHHE Sz(m) W 3a/laHHOMY JIONYCKY Ha KOH-

Tponupyemslii pasmep T paccuuTarh KO3pQpUUMEHT (roka3areib) TOY-
Hocti K .
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B. llpoananu3upoBars N0Ny4eHHBIE PE3YIbLTaThl H HA OCHOBAHHH 3HA-
yeHus koddbuumenta K, caenars 3akiodeHHe 0 TOYHOCTH BhINOHSE-

MOI1 onepaumu.

3. BapuanTsl 3a1aHuii JUIsl ONBITHO-CTATUCTHYECKOIO METO/1a pacyera
TOYHOCTH 00padoTKK npuBeeHsl B Tadn. 2.4 (Bapuantsl 1-15).

a. Ha ocHOoBaHuM 3HA4YeHMIl f[r} M X, ONpEIeNnTh BENHYHHY E(r)_

0. llo BenuuuHam E(r) u T paccuurarh 3Ha4eHHe KodpduuneHTa
cmemenns K, (.‘) i

B. Ha ocHOBaHHM 3HAYEHU m(r) u T onpeaennuts Ko3pPuumeHT
MTHOBEHHOTO paccesttms K, (7).

r. ITo Benmmunnam K (1) u KP (r) onpenenuts 3HaueHHe KOIDDHULH-
enTa 3anaca TouHocti K, (7).

1. [lpoaHanH3npoBaTh NOMYHEHHBIIT Pe3yabTaT U 10 BemmunHe K, (1),

C/IEJIaTh 3AK/IIOYEHHE O TOYHOCTH JAHHOMN onepauuu.
Tabnuua 2.2

BapuanTel 3a1anuii

MakcHMAIBHO Pasmep aetanu,

HauMeHOBaHIE Juamerp |llocTosucTBo | BO3MOMKHOE NOMyCK
W HOpPMA TOYHOCTH | 3aTOTOBKH | JHAMETpa CMELIeHHe | ma oOpaboTKy,
CTAHKA Hoar - MM | A MEM | (H3HOC) pe3la | MKM H KBaJTH-
A, » MEM TET TOUHOCTH
1 2 3 4 5

1. ABTOMAT TOKAp-
HO-PeBMILBEPHEL

OIHOLIMHHLE k- 32410

HBIii NPYTKOBLII 035.0 25,0 15,0 7'=100.0

(I'OCT 18100-80),

knacce Toudoctd H

2. CraHok Toii #e

MOJENH, KJIAace To4- 15,0 20.0 10,0 @_] 3k8
=270

HocTH H
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[Tponomxenue tadn. 2.2

1 2 3 4 5
3. Cranok TOii e
MOJIenH, Knace Todu- | @500 200 250 ,mghg
’ T'=620
HoctH I1
4. AmTOoMmar Tokap-
HBIH TPOI0IBHEI, 020.0 16,0 10.0 E?}_l 8h9
knacc TounoctH Il 7'=520
I'OCT 8831-79
5. CtaHok Toil #e
Mofaenu, knace Tou-| 150 12,0 8.0 F}EMQ
I'=43,
HoctH 11
6. Ctanok Toii e _ 02348
MOJIEIH, Knace Tou- | 250 10,0 12.0 o
7'=330
Hocti B
7. ABTOMAT TOKap-
HLIi{ MHOTOMINHH-
AeNbHBIH MPYTKO- 050.0 20,0 12.0 "ifM?hl 1
BLIiL, TOPH30HTANL- '=160,0
HBIH, KJ1acC TOYHO-
cti H, 'OCT 43-85
8. Ctanok Toil e
MOJETH, Kaace Tou- | 30,0 40,0 10,0 ??.]‘Egh 10
T'=84.0
HoctH 11
9. CtaHok TOii ke
MOJenH, Kaace Tou- | G110,0 100,0 25,0 f.ﬁ]l_[lﬂhll
7'=2200
Hoctd H
10. INonyasTomar
TOKapHLIH MHOTO-
MITTHHASTEHEH
NaTPOHHLIH rOpH- (1000 40,0 15,0 f}jg};@ﬂ
SOHTANLHEL, KIAcce ’
TounoctH 11,
I'OCT 6819-84
11. Cranok Toii e
MOJenH, knace Tou- | (150.0 80,0 25.0 ?i”_ﬂmhl :
=250,0
HoctH H
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OxkoHuanue tadn. 2.2

1 2 3 4 5
12. IlonyasTomar
TOKApHBIH MHOTO-
LIMHHETbH b
BEPTHKANLHBII ?300,0 100,0 20,0 E.J‘E%h 10
.. r=210,0
NaTPOHHEIII,
knacc Tounoctd H
I'OCT 6820-75
13. CraHok Toii ke
2
MOIEH, Kiace Tou- | 9230,0 50,0 25,0 {F.’!Z_.H,Uh?
r=1150
HocTH 11
14. [lonyasTomar
TOKapHEIH MHOTO-
PE3LOBLI H MHO- 3140,0 40,0 15.0 i‘ff’]_l}fih?
rope3LoBOKONMHPO- =100,0
BANIBHEI, Knacc
TounocTH H
15. Ctanok Toii ke
MOJIEH, Kiace Tou- | 9200,0 30,0 20,0 QI_%,UI:-‘J
r=115,0
HoctH 11
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Copepxanne oTvera

1. Hazsanue u uenu padoTsl.
2. McxonHblie faHHble, HeoOX0AHMMbIE JUIsl pacyeTa:

o(8y), Ky, K, (1), Ko (1), K, (1)

3. Pacuer yka3aHHBIX BEJIHYHH COIJIACHO 3a/IaHHBIM BAPHAHTAM.
4. BbIBO/BI 10 Ka/10MY BaPHAHTY padoThI.

Ipumepst 8bINOIHEHUA HEKOMOPIX BAPUAHMOE PADOMbI

IMpumep 2.1

Onpenenuts Benuunny K, (1) npu cieayiomumx HCXoHbIX IaHHBIX:
KOHTPOJIHpYEMBLil pasMep 65.q3 mm (h12):

T'=0,3mMm; m[r] = 0,07 mm; E(r) =64,91 mm; x, = 64,85 mm;
E(r)=|f(z}—xu| =64,91-64,85=0,06 mm;

M=U,06=U=2; " (r}:MJ’m
0,3 P r 03

¥ 2

=0,23;

K, (r):
K,()=0,5-0,2-0,23=0,07.

Tak kak BemmumHa K, (7)>0, To B JaHHOM Cllydae MMeeTCs 3amac

TOYHOCTH MO KOHTPOJIIHPYEMOMY IapaMeTpy.
Mpumep 2.2

OueHUTh TOYHOCTH TOKAPHOIH Onepanuu MeTOJOM KBAJTUTETOB,
Hcxoausle naHHBIE. ONEpailys BBINOIHASTCH HA TOKAPHO-PEBOJILBEp-
HOM OJHOLINWHAEIEHOM MPYTKOBOM aBTomare kiacca Tto4dHoct Il
(FOCTI18100-80).

Onepauus — yicToras TokapHas odpadorka. Ksanurer rounoctu A9.
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3aroToBKa — NPYTOK M3 aBTOMATHOH cTanu auamerpom 55 mm. Mak-
CHMaJIbHO BO3MOKHOE CMEILEHHE pekylleil KpOMKH pesua A, =15 MKM
(M3HOC, TerIoBbIe AedopMariuu | T. 11.).

Jonyck Ha oOpabdorky D53h9 paseH 74 MKM.

[To radn. 2.3 [1] HaX0aUM, 4TO JOMYCK HA JUaMeTp oOpasua-u3ienus
(MOCTOAHCTBO AuaMeTpa A ) B NONEPEHHOM Ce4eHHH paBeH 20 MKM.

nocT

=85 = Apoer +2A,, = 20+30 =50 MKy .

BenuunHa .ﬁH VIABAUBAETCH, TAK KaK U3IMEHEHHE TOYHOCTH CHHTAET-

cA N0 IHAMETPAIILHOMY pasMepy.
CpaBHuBaeM BeIIHYHHY 0. C JIOIYCKOM Ha 00paboTKy H onpeaeiseM
Y Og Y y

Benmuauay K.

(0 50
K, =ﬁ=—=u,m_
T 74
HI‘J FHAYMEHHH [{T MOMHO CHENATE BEIBOI, 4TO TOYHOCTh pﬂCCMElT]JH-

BaeMOIi onepauuu cleJyeT CHUTATh BIOIHE J0CTATOYHOI, Tak Kak Tpe-
OyeMble HOpMaTUBHbIE 3Ha4eHus K, newxar B npenenax 0,75-0,85.

KoHTpo/ibHbIE BONPOCHI

1. KakoBbl Lenu pacyera HaJeKHOCTH TEXHOJOIMYECKHX CHCTEM I10
napamerpamM TOMHOCTH?

2. B kakux ciny4asx NnpoM3BOAMTCS KOHTPOJIL TOYHOCTH TEXHOJIOIH-
yeckux cucteM (TC) no anbrepHaTHBHOMY NPH3HAKY?

3. Korga seimonssercs KOHTpoib T04HOCTH TC 10 KONH4eCTBEHHO-
MY [pU3HAKY?!

4. Kakue MeToabl UCNONL3YHOTCH s oueHkH HajaexHoctw TC no
napamerpaM TOMHOCTH?

5. B 4em cylIHOCTB pac4yeTHbIX MeTO10B”

6. OcobeHHOCTH METO0B KBAIMTETOBR M OINBITHO-CTATHCTHYECKHX
METO/I0B.

7. Kak onpenensiercs koappuunest rounocrn K 7

8. OchoBHble coctaBistomue kod(duuuenta K, (7) u meroas mux

onpencieHu.
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IMTPAKTUYECKAS PABOTA Ne4
YCeTpoiicTBO U HAJIAAKA TOKAPHO-BUHTOPE3HOI0 CTAHKA.
HccienoBanue TeXHOJOrHYECKUX ONepPanui

1 Heab 1 3a7a4n UCCJICAOBAHUSA
[{enpro JaHHOM pabOTHI ABIISAETCA U3YyYEHUE TEXHOJIOTUH TOKAPHOM
00paboTku. st TocTHXKEHUS 3TOH e HEOOXOAUMO PEUIUTh CISAYIOLINE
3a/1a4H:

1) 03HAKOMHTBCS C OCHOBHBIMH TEOPETHYCCKHUMH  IIOJIOKEHUSMH 00
YCTPOMCTBOM TOKAPHO-BUHTOPE3HOTO CTaHKA U MPUCIIOCOOICHUAMH ISl TOKAPHOU
00paboTKH, cenaTh KOHCIEKT ¢ pucyHkamu (1,2,4,8);

2) naTh MUCbMEHHO OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

2 OcHOBHBIE TeOpeTHYECKHE M0JI0KEeHHS

Ha TokapHbIX cTaHkax oOpabaThIBalOT 3arOTOBKH BaJOB, IIKWBOB, BTYJIOK,
3y04aThIX KOJIEC U JPYTUX JeTajei, SBISIOMMXCS TellaMHu BpalieHus. ToxapHbI
CTAaHOK, OCHAILEHHBI CHEUalIbHBIM YCTPOMCTBOM JUIsl Hape3aHus pe3bObl,
Ha3bIBAETCS] TOKAPHO-BUHTOPE3HBIM.

[Ipu ToxapHOi 00padOTKE (PUCYHOK 1) UCIIONB3YIOT CIEIYIONINE IBUKEHUS:

- BpallleHHe 3aroToBku 1 (r1aBHOe ABMKeHHe D,);

- IepeMerieHue pesna 2 (aBrmwkenue mogayun Dy).

OTHM JIBW)KEHUSM B IIPOU3BOJBHOM TOYKE PEXKYIIEH KPOMKH COOTBETCTBYIOT
CKOPOCTh TJIABHOI'O JBW)XEHHUS V, CKOPOCTb JBHMJKEHHs IIOAAUd Vs U CKOPOCTH
PE3YNBTUPYIOLIErO IBUKEHHUSA Ve. Ha 3aroTOBKE MOKHO BBIIECIIUTH TPU OBEPXHOCTH:

- 00paboTaHHyI0 MOBEPXHOCTH 11, 00pa3oBaHHYIO B pe3ysibTaTe 00padOTKY;

- IOBEPXHOCTH pe3anus R;

- 00pabaTbIBaeMyl0 MOBEPXHOCTh 3, KOTOpas YacTUYHO WJIM TOJHOCTBIO
ynansiercs rnpu oopaboTke.

JIBrKeHrMEe To/Jauu Yallle BCEero OCYUIECTBISETCS B MPOJOJIBHOM HIIU
MOMNEPEYHOM (PUCYHOK 2) HaIpaBICHUH.

Brennuii BUI TOKapHO-BUHTOPE3HOIO CTAHKA MMOKA3aH HA PUCYHKE 3.

Ha cranuny 1 cranka ycraHaBnmuBaroTcs mepenHss 2 u 3amgass 3 6a0ku. B
nepenHeil 6adke pacrnojararoTcs MEXaHU3Mbl U Mepeaayuu, MO3BOJISAIONIME OTyYaTh
pazIMyHble YacTOThl BpaimleHus mmuHaens 4. Ha mmuHzaene 3akperisitoTcs
MPUCTIOCOOICHUS S 1711 YCTAHOBKHU U BPALICHUS 3aTOTOBKHU.

Peserr  ycranaBmuBaeTcss B TOBOPOTHOM  pesmenepxkarene 6. Ilpu
HEO0OXOIUMOCTH OJTHOBPEMEHHO MOKHO 3aKPENHTh YEThIpE pe3la.

JIBrkeHue mojaud pe3lia B MPOJOJbHOM HAIlpaBJIEHUU OCYLIECTBISETCS 3a
CYET MEpPEMEILIEHUsI IPOJOJBHOIO CYNIOpTa / IO HANpPAaBISIOLNIMM CTaHUHBI,
HE0OXOoauMasi CKOPOCThb JBWDKEHMsS OOecreuumBaeTcss KOpoOko momau 8.
Ilonepeunble MepeMelIeHus pe3la OCYIIECTBIIIOTCS 32 CYET MEPEMEILECHHUS
MOTIEPEYHOM KapeTKu 9, Ha KOTOPOil CMOHTHUPOBaH BepxHuii cynmnopt 10.

Bepxuuii cynnopt mnepea oOpabOTKOW KOHMYECKHMX MOBEPXHOCTEH MOKHO
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II0BOPAYMBaTh BOKPYI BEPTUKAIBHOM OCH. K NpoAosbHOMY Cynmopry KpenuTcs
daptyk 11 ¢ ycrpoiictBamu, mpeoOpa3yonMMi BpallaTeaIbHOE ABUKEHUE XOJ0BOTO
BUHTA 12 unu xo010Boro Basivka 13 B ocTymnaTenbHbIE IBUKEHUS CYIIIIOPTOB.

Pucynox 1 - Cxema obpabomku pezanuem

[

f

L~

Pucynok 2 - Cxema obpabomxu ¢ 0sudicenuem nooadu
8 NONEePeuHOM HANPasileHuU
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Pucynox 3 - Tokapro-eunmopesmnviii cmaHox

3anHss 0aOka TakKe MOXKET MepeMelaThCsl 0 HaIllpaBIIAIOIIUM CTaHUHBL. Ee
Kopmyc Imepen oOpaOOTKOM KOHHUYECKHMX TOBEPXHOCTEH MOYKHO CMECTHUTH
OTHOCUTEJIBHO OCHOBAaHMS B TIONEPEYHOM HampaBlieHUd. B  mpoaonbHOM
HAIpPaBJICHUU OTHOCHUTEIHHO KOPIyca MOKET IMepeMeniarbest MuHoyb 14, B KOTOpoil
YCTaHABIIMBAIOT, HAIPUMEP, HMHCTPYMEHTHI JUIsl 00paOOTKHU OTBEPCTUH.

B kadectBe mpucnocoOsIeHUi sl YCTAHOBKHM 3arOTOBOK HAa TOKAPHOM CTAHKE
OOBIYHO IPUMEHSIOT MAaTPOHBI, TUTAHIIAKOBI, IEHTPBI, TIOHETHI U OMPABKH.

TpexkynauykoBelli MaTpoH (PUCYHOK 4) OOBIYHO MPUMEHSIOT JJIi YCTaHOBKHU
3aroTOBOK, Y KOTOPBIX OTHOIIEHWE JJIMHBI [ K JOuaMeTpy d MeHblne 2,5-5.
[lepememienne kynaukoB 2 B Tma3zax Kopnyca 1 CHHXpPOHU3MPOBAHO, YTO
aBTOMATUYECKU 00ECleurBaeT LIECHTPUPOBAHUE, T.€. COBMEILIEHUE OCEH 3aroTOBKU U
natpoHa. [1oaToMy no100HbIE TPUCTIOCOOICHHS HA3bIBAIOT CAMOLEHTPHUPYIOIIUMMU.

L

1 2
PMC_)/HOK 4 - Cxema YCMAaroBKU 3a20N06KU 8 NMPEXKYIAUYKOBOM naAmMpoHe
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[Ipn cpennux 3HAYeHUSIX OTHoIIeHUS [/d, He mnpeBblmarommx 10-15,
3arOTOBKY IOJIICPKUBAIOT 3aJHUM IIEHTPOM WIIH K€ (PUCYHOK 5) yCTaHaBIMBAOT C
MOMOIIIbIO NEPEIHETO U 3a/IHETO LIEHTPOB, KOTOPBIE BXOJAT B LIEHTPOBBIE OTBEPCTUS
Ha Topuax 3aroToBku 1. IlepemHuil LEHTp BCTaBISAIOT B OTBEPCTHE IUINHAHICIA, a
3aJIHUH - B OTBEPCTHE MTUHOJM 33 HEH OaOKH.

[lepenaya kpyTsIIero MOMEHTa MpH OOpabOTKE B LEHTPAaX OCYIIECTBISETCS
MTOBOJKOBBIMH yYCTPOMCTBAMH, HAaNpHUMEp, 3aKPEIUIEHHbIM Ha INMWHJIEIE CTaHKa
MOBOJIKOBBIM MATPOHOM C TMAaJbIEM 2, KOTOPBIM 3aCTaBISET BPAIaThCsd XOMYTUK 3 U
3aKaTyro 00JITOM 4 3aroTOBKY.

[Tpu G60aBIMIKX CHUTAX U CKOPOCTSIX PE3aHMsi BMECTO YIIOPHOTO 3aJHETO IIEHTpa

S UCHOJIB3YIOT BPAIIAIOIIUNCS 38 JTHUN LIEHTP C MOAIIUITHUKAMU KaueHUsI.

Ecnu % > 10 + 15, To nmns yMmeHblIeHUs jaepopMaluii 3aroTOBKH Ha

OPOJOJIBHOM CYNIOPTE WM CTAaHUHE CTAHKA YCTAHABJIMBAKOT COOTBETCTBEHHO
MIOJIBVKHBIH (PUCYHOK 6) WIIM HETIOABHKHBIN (PUCYHOK 7) JTFOHETHI.

—
u

5//&&4 >
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Pucynox 6 - Obpabomxka ¢ ucnonv3osanuem HenOOBUNCHO20 TIOHEMA:

1 - sacomoexa; 2 - nronem,; 3 u 4 - 6uHmol 0151 pe2yIUPOBKU U 3AKPENIeHUs.
KY1auKkoe noHema, 3 - pezey

PucyHOK 7 - Yemanoeka 3aeomoeku 6 yenmpax u HenooOBUINCHOM JIFoHeme

I[HH YCTAHOBKH 34I'OTOBOK C OTBCPCTHAMH IIPUMCHAIOT PA3JIMYHBIC OIIPABKH —
OWINHAPUYICCKUC, KOHHMYCCKHC, LAHT'OBBIC M MP. (pI/ICYHOK 8) B »sTom clydac
Hapy’XHasd IIOBECPXHOCTH 3daI'OTOBKU OTKPLITA IJIA 06pa6OTKI/I.

OTMeTHM, 4TO Ha PUCYHKE &, a IEHTPhl U MOBOAKOBBIA MATPOH IMOKA3aHbI
YCJIOBHBIMU CTAaHAAPTHBIMU 3HAKAMM.

a

1 F////
%—Lm

Pucynok 8 - Onpaexu: a — yununopuyeckas, 6 — KOHUYECKAS. 8 — YaAH208as.

Jeranu cnoxxHOW (OpMBI yCTaHABIMBAIOT Ha IutaHmanibax. Hampuwmep,
3aroToBKy matyHa 1 (pucyHok 9) Ha muaHmmaite 2 3aKperuisitoT ¢ MOMOIIBI0 TPEX
BUHTOB 3, TutaHku 4 u aByx O0ontoB 5. Ilepen oOpaboOTKO# OTBEPCTHUSI MPOU3BOJISAT
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BBIBEPKY, T.€. PEryJIUPYIOT BHHTaMH 3 TIOJIO)KEHHWE 3aroTOBKH, J10OMBAsCh
COBMEILIEHUSI OCU 00pabaThIBAEMOr0 OTBEPCTHUS C OCBIO BpalleHUs mmuHaens. s
COBMEUICHUS LIEHTPA MAacC CUCTEMBI C OCBIO BPAILICHHSI HCIIOJIB3YETCS IPOTUBOBEC 6.

[Tpu 00paboTke Ha TOKApHBIX CTaHKaX B pe3lenep)kKareie dYalle BCEro
YCTaHaBIUBAIOT pe3lbl, a B NUHOIM 3agHell 0aOKu - OcCeBble MHCTPYMEHTHI,
HaIpumep, cBepIa.

3 O0beKThI U CPeICTBA UCCICAOBAHUSA

OOBeKTaMU U CPeICTBAMU MCCIIEIOBAHUS SBIIAIOTCS:

1) TOKapHBI CTaHOK, TPEXKYJIAUYKOBBIA CAMOLEHTPUPYIOLIUI MMaTPOH, JIIOHET,
3aIHUM BPAILAIOIIMICS LEHTP, TPEXKYJAYKOBBIA CAaMOLEHTPUPYIOUIUN IMMATPOH IS
YCTaHOBKH MHCTPYMEHTA;

2) TOKapHBIN MPOXOAHOW OTOTHYTHIN pe3€l, CBEPIa;

3) 3arotoBku kopoTkoro (| < 1.5d) u mmmuunoro (1 > 10d) Basos.

4 KOHTPOJIbHBbIE BOIIPOCHI

1) Kakue ocHOBHBIE JBHXKEHUSI HEOOXOIUMBI 111 00paOOTKH HUJIUHIPUYECKUX
ITIOBEPXHOCTEN?

2) U3 KaKuX OCHOBHBIX y3JI0B COCTOUT TOKAPHO-BUHTOPE3HBIN CTAHOK?

3) Kakue meTonpl YCTaHOBKM 3aroTOBOK MNPUMEHSIOT MpU 00paboTKe Ha
TOKAPHBIX CTaHKax?

4) Kakue npucnocoOeHus UCIOIb3YIOT JIJIsl TOKApHBIX padoT?
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ITPAKTUYECKAS PABOTA Ne5.
O0paboTKa OTBEPCTHIT HA CBEPIMJIbLHBIX CTAHKAX.
HccaenoBanue TeXHOJOTHYECKUX ONePaALMi

1. Heapb u 3agaun padoThl
[enbto naHHOM pabOTHI ABIISAETCSA U3YUYEHUE TEXHOJIOTUN 00pabOTKU OTBEPCTHIA.

JUIst TOCTH>KEHUS TAHHOW LEIN HEOOXOMMO PEIIUTh CIEAYIOLUE 3a1auu.
JU1s NOCTHUKEHMSI TOM L€ HEOOXOAUMO PELINTh CIEAYIOUIUE 3a1a4u.

1. O3HaKOMUTBCS C YCTPOMCTBOM BEPTUKAJIbLHO-CBEPJIMUIBHOTO CTaHKA H
MPUCTIOCOOJICHUSIMU, UCTIOTIB3YEMBIMU TIPU 00pa0OTKE OTBEPCTH.

2. O3HaKOMUTBCS C HHCTPYMEHTaMU U BHUAAMHU paOOT, BBINOIHSIEMBIX Ha
BEPTUKAJIbLHO-CBEPJIUIBHBIX CTaHKAX.

2. OcHOBHBIE TeOpeTHYECKHE T0JI0KEHHSI
BepTukanbHO-CBEpIUIbHBIE CTAHKU MTPEAHA3HAYEHBI B OCHOBHOM J1JI1S1 OCEBOM

00paboTKH, T.€. JIE3BUHHON 00pabOTKH C BpalllaTeIbHBIM IJIaBHBIM JIBHXKCHHEM
pe3aHus MpHU MOCTOSTHHOM PaJIuyCe €ro TPAeKTOPUU U JIBHXKEHUU MOJAa4YH TOJIBKO
BJIOJIb OCH TJIaBHOTO JBUKCHUSI.

2.1. CBeprieHue B pacCBEepIMBaHUE

Hawnbonee pacnpocTpaHeHHOM pa3HOBUIHOCTHIO OCEBOM 00paOOTKHU SIBISECTCS
cBepsieHre. OHO CITY»UT JJi1 00pa30BaHMs OTBEPCTUM B CILIONIHOM MaTepHaiie (puc.
1,a) u (wn) yBenuueHus quaMerpa umerouierocs otsepctus (puc. 1,0). Ceprienue,
PE3yIbTaTOM KOTOPOTO SIBISIETCS YBEIMUEHUE THAMETPa OTBEPCTHS, HA3bIBAIOT
paccBepiuBanueM. HeoOXoaMMocTh B pacCBEpIIMBAaHUY Yallle BCETO BO3HUKAET,
KOTJ]a Ha CTaHKaX HEAOCTATOYHOM MKECTKOCTH WJIM MOIIHOCTU TpedyeTcsi 00padoTaTh
OTBEPCTHS YBEITMUYECHHOTO IUaMETpa.

3a rmyOuny pe3aHus t mpu cBepJeHUU IPUHUMAIOT pagnyc oTBepctus (puc. 1),
T.C.

rae D — nuametp 06paboTaHHOTO OTBEPCTHS.
[Ipu paccBepinvuBanuy riryOnHa pe3aHus
D-d
t=——,
2

rae d — nquameTp oOpadaThIBAEMOTO OTBEPCTHSI.
3a CKOpOCTh TJIABHOTO JBMKEHUS pe3aHus V MPUHUMAIOT OKPYKHYIO CKOPOCTh
TOUYKH PEXYIIEH KPOMKH, HanboJiee yJaleHHOM OT OCH CBepia, T.€.
_ mDn

1000’

rje N — 4acToTa BpallleHHs CBepJia.
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CKOpOCTB JABHXKXCHUS 110Ja49H1
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2.2. 3eHKepOBaHUE U Pa3BEPTHIBAHUE

3eHKepoBaHUe — oceBasi 00paboTKa 3eHKEPOM (pHC. 2) OTBEPCTUM, MOITYUSHHBIX
MPEIBAPUTENILHO CBEPICHUEM, JTUTHEM, IIITAMIIOBKOM.

3eHKepoBaHUEe OOecreurBaeT TOYHOCTh 00paboTku mo 11 + 13 kBamurtery u
IEPOXOBATOCTh NMOBEpXHOCTH Ra = 5+10 MkM. Tak Kak y 3€HKEpOB B OTJIMYHUE OT
CBEpJI TJIABHBIX PEXKYIIUX KPOMOK OOJIbIlle, TO 3E€HKEPOBAHME BBIMIOJHSIIOT C
nojiayaMi B HECKOJBKO pa3 OONbIIMMHU, YeM CBEpJCHHE. 3E€HKEPOBAHHE YacTO
ABIISIETCS IPOMEKYTOUHOM Omepalueil Mex1y CBEepJICHHEM U Pa3BEPTHIBAHUEM.

Pa3BepThiBaHne — oceBasg uucTOBas 00paboTka pasBepTkod (puc. 3) ¢
TOYHOCTBIO MO 7+11 KBaJUTETy M MIEPOXOBATOCThIO Ra = 5 MKM (pa3BepThIBaHHE
nociie cepiieHusi), Ra = 2,5 Mxm (mocne 3eHkepoBaHusi), Ra = 1,25 mxm (mocne
YepHOBOTO pa3BepThiBaHUs). Pa3BepThiBaHNE OOBIYHO HE M3MEHSET MOJOXKEHHUS OCU
otrBepcTusi. UToOBI 0oOecreynTh MpaBWIIBHOE HANpaBlIEeHUE PAa3BEPTKU B OTBEPCTUHU
OPUMEHSIOT CaMOYCTaHaBJIMBAIOIINECS TATPOHBI.

2.3. 3eHKOBaHME W IIEKOBAHUE
3eHKOBaHME — oOceBas 00paboTka 3eHKOBKOW (puc. 4) GacoKk M KOHUYECKHX
yri1yOJIeHUM Mo TOJIOBKH BUHTOB.
[lexoBanne — oceBas 00pabOTKa IIEKOBKOM (pUC. 5) OMOPHBIX MOBEPXHOCTEN U
UIMHAPUYECKUX YTITYOJICHUI 1O/ TOJOBKA BUHTOB U OOJITOB.
3eHKOBaHWE W IIEKOBAHME YaCcTO COBMEIIAIOT CO CBEPJICHUEM M 3€HKEPOBAHUEM
OTBEPCTHIA, UCITONB3Ys] KOMOMHUPOBAHHBIN WHCTPYMCHT.

2.4. Hape3anue BHYTPEHHUX pe3b0
Hapezanne pe3pd B  NOpeaBapuUTENbHO  MOATOTOBJIEHHBIX — OTBEPCTHSIX
BBITIONIHACTCS MeTynkamMu (puc. 6). Ilpum Hapezanuum pe3nd Marepuan AeTalu
HECKOJIbKO BBIJIABJIMBAETCSI METYMKOM M BHYTPEHHUW AMAMETP pe3bObl MOJydaeTcs
OoJplle aUaMeTpa OTBEPCTHS, IMOJMY4YeHHOro Impu cBepieHuu. [lostomy mon
Hape3aHue pe3bOnl nuamerp cBepiia moadbupator mo ['OCT 19257-73, xoTopslii
YUUTBIBAET 3TO siBiieHre. HapesatoT pe3rObl kak mpaBuiio ¢ npumeHeHueM COXK.

2.5. Tlpucniocobnenus 1yisi CBEpIICHUS
3aroToBKM 4YacTO 3aKpEIUISIIOT B MAIIMHHBIX TUCKaX WA C TOMOIIBIO
OPWKUMHBIX TIAHOK 1 (puc. 7). YcTaHOBKa MO IWIMHAPUYECKON IMOBEPXHOCTU
BO3MOXHa B MaTPOHAX, KOTOPHIE 3aKPEIUISIOTCS HA CTOJIE CTAaHKA WM B mpusme 1

(puc. 8).

33



CXEeMbl YCTAHOBOK 3ar0TOBOK
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[Tonoxxenue ocu OymyIiero OTBEPCTHS B EAMHWUYHOM U MEIKOCEPUIMHOM
MIPOM3BOJICTBE OMNPEAENSAIOT C MOMOUIbI0 pa3MeTku. HeoOxoaumocTh pa3MeTku
OTIajaeT, eciu 3arotoBka | (puc. 9) ycraHaBiuMBaeTcs B KOHAYKTOpE, T.€. B
NPUCIIOCOOJICHNN C KOHAYKTOPHBIMH BTYJIKaMHU 2, HANpPAaBISIONUMHU PEKYIUH
WHCTpYMEHT. KOHAYKTOpPHI 00ECIeYnMBalOT TOYHOCTh PACTOJOKECHHS OTBEPCTHMA
+0,15 MM W DIUPOKO TPUMEHSIOTCS B CEPUHHOM M MAacCOBOM IIPOU3BOJICTBAX.
OpmHako mpuUMEHEHUE BTYJIOK YIUIMHSIET CBEPJIa U CHIIKAET UX CTOUMKOCTh. [loaTomy
IpU JOCTATOYHOW KECTKOCTH IIMHHJIEICH Ha COBPEMEHHBIX CTaHKaX OTKa3bIBAIOTCS
OT KOHAYKTOPHBIX BTYJIOK U pa0OTaOT ¢ MUHUMAJIBHBIM BBIJIETOM HHCTPYMCHTA.

CBepiia ¢ KOHHYECKHM XBOCTOBHKOM 3aKpEIUISIOTCS B MIMUHACIE CTaHKa. Ecim
pa3Mepsl KOHyca XBOCTOBHKA MEHBIIIE pa3MEpOB OTBEPCTHS, TO MPUMEHSIOT
KOHMYECKHE nepexoaHbie BTynkH 1 (puc. 10).

Caepiia ¢ MUIMHAPUYECKAM XBOCTOBUKOM 3aKPEIUISIOT B IBYX, TPEXKYIA9KOBBIX
WIM IJAaHTOBBIX MatpoHax. Hampumep, Ha puc. 11 xBocToBUK cBepia 1 BcTaBiseTcs B
OTBEPCTHE LIAHTHU 2 U 3aKPEIUISIETCS PU BPAIICHUU BTYJIKH 3.

2.6. BepTukaabHO-CBEPIUIIBLHBIN CTAHOK

VY BepTUKaAIBHO-CBEPIMIBHOIO CTaHKa (puc. 12) Ha KOJOHHE 6 pacroso)KeHa
KOpOOKa CKOpOCTEl 5, KoTopasi coo0IIaeT BpalleHue MMUHACTIO 2 ¢ THCTPYMEHTOM.
JIBr>KeHue mojauu MHCTPYMEHT MOJIy4aeT yepe3 KOpoOKy 1mojiay 3, pacioI0KeHHYIO
B KpoHmTeitHe 4. 3aroroBka ycraHaBiuBaeTcsi Ha crtoiie 1. CToia M KpOHIITEWH
MMEIOT YCTaHOBOYHBIE BEPTUKAIBHBIC TIEPEMEIIICHNS.

CoBMelnieHre OCH BpAIIEHUS WHCTPYMEHTa C OChIO OTBEPCTHS KOHIYKTOPHOMU
BTYJIKH WM C TOYKOM TeEpeceueHuss pPa3sMETOYHBIX PHUCOK JOCTHTaeTCs
MepeMEIIeHIEM KOHIYKTOpa WIIA 3aTOTOBKH.
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Puc. 12. BepTukanbHO-CBEPAUIBHBIN CTAHOK
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3. IlopsiioK BBINMOJTHEHUSA PA0OTHI

3.1.03HaKOMUTBCS C YCTPONCTBOM BEPTHKAIbHO-CBEPIIMIIBHOTO CTAHKA.

3.2.03HaKOMUTHCS C TPUCIOCOOJICHUSIMH, UCTIOIb3YEMBIMU IIPHU CBEPIICHUU.

3.3.03HaKOMUTHCS C PEKYIIUMH HHCTPYMEHTaMU ISl 00paOOTKH OTBEPCTHM.

3.4.0bopmuts oTUEeT W cAaTh paboTy mpenoaaraTeno. OTUeT JOJDKEH
coJiepKaTh Ha3BaHUE pabOTHI, 11ETIb, 33/1a4l U OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. KoHTpOJIbHbIE BONPOCHI

1. Yrto Takoe oceBast oopaboTka?

2. Kakue Buabl oceBoit 00padotku Bl 3HaeTe?

3. B ueMm 3axirodaercss mpoLecc paccBepIMBAHUS OTBEPCTHM, B KAKUX CIIydasx
€ro MpUMEHSOT?

4. Yto Takoe 3eHKEpOBaHUE, IEKOBAHNE, 36HKOBaHUE?

5. Urto Takoe pa3BepThIBAHUE OTBEPCTH, /I YETO €ro MPUMEHSIOT?

6. Kak HaliTU CKOPOCTh IJ1aBHOTO JBUKEHUS pE3aHUs IPU CBEPIICHUN?

7. Kakue mnpucnocobseHusi HCHOJb3YIOT JJii YCTaHOBKM 3aroTOBOK Ha
CBEPJIMJIBHBIX CTaHKaX?

8. KakoBbl OCHOBHBIE pa3nuyusi B NpUEMax CBEPICHUS B KOHAYKTOpE U IIO
pasMeTke?

9. Kakme ycTpoiicTBa HCHOMB3YIOT JJs YCTAaHOBKM HMHCTPYMEHTOB Ha
CBEPJIMJIBHBIX CTaHKaX?

10. W3 kakuxX OCHOBHBIX YacTe€W COCTOUT BEPTUKAIHbHO-CBEPIHIBHBIA CTAHOK?
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I[MTPAKTUYECKAS PABOTA Ne6
dpe3epHbIe CTAHKH.
HUccnenoBanue TEXHOJIOTHYECKHUX ONepalui

Llesab padoThl: U3yyeHHE TEXHOJIOTUN 00pabOTKH Ha (PEe3EepHOM CTAHKE.

3amauu padorbl: O3HAKOMUTHCS C YCTPONUCTBOM (PpE3E€pHOTO CTAHKA U
IPUCTIOCOOJICHUSIMU K HEMY.

Teopernueckue cBeieHUA

dpe3epoBanne — 1poiiecc 0OpPabOTKH TIOCKOCTEH, (HACOHHBIX M BUHTOBBIX
MOBEPXHOCTEH, HApe3aHWe ULUIMIEB, pe3bObl M 3y04aTbIX KOJIEC, TMOJyYEHHUE
BUHTOBBIX KaHABOK BPAIAIOIIMMCS PEXYIIUM HHCTPYMEHTOM — (ppe3oid. ITOT METOA
00pabOTKH METaJJIOB PE3aHUEM IIMPOKO MPUMEHSETCS B MAIIMHOCTPOCHHUH, YCTyIas
10 CBOEH pacmpoCTpaHEHHOCTH TOJBKO TOKapHOW o0paboTke. B Metomuueckom
YKa3aHUU PACCMOTPEHBbI PA3IMYHBIE TUIBI (PPE3EPHBIX CTAHKOB, YTO TO3BOJISIET
NO3HAKOMHUTb CTYJIEHTOB C WX KOHCTPYKLHMEH, MNpUHIMIAMH paboThl U
BO3MOKHOCTSIMU IIpH 00pabOTKe AeTanei pa3inyHbIX radapuToB U HA3HAYEHUS.

1 ®pe3epHble CTAHKHA

O®pesepHast Tpymnmna CcTaHkoB (6) BKJIIOYAeT: BEPTUKATHO-(pE3epHbIC
KOHCOJIBHBIE CTAaHKA — THUN |; HENpephIBHOTO JOEUCTBUA — TUN 2; TN 3 —
OTCYTCTBYET; KOIMPOBAJIbHBIE U TpaBUPOBaJbHbIE — TUN 4; BEPTUKAJIbHBIC
OECKOHCOJIbHbIE CTaHKM — THII 5; MPOAOJBHO- (pe3epHble CTaHKU — TUO 6;
KOHCOJIbHBIE ~ IIMPOKOYHUBEpPCAIbHBIE — THUN 7; TOPU3OHTAIBHO-(pE3epHBIC
KOHCOJIbHBIE CTaHKM — THUII 8; pa3Hble — TUI 9 (IMOHOYHO- (pe3epHbIe, Pe3b0O-
dbpesepubie U T.m.). [Ipu oO6o3HaueHUM MOJEIM CTaHKa TepBas Hudpa yKa3blBaeT
HoMep rpynnel — 6 (dpesepHas), OykBa 00O3HaA4aeT MOJECPHU3AIMIO CTaHKA,
cienyromas nudpa — TUN CTaHKa, MOCIEIHsAS udpa — HOMEP cToia (pa3Mep CToJa
or 0 mo 5), OykBa, KOTOpass MOXET CTOATh MOCI€ HOMEpa cToja 00O03HAauYaer
Moaudukanuto ctanka (6H81I'; 6P82; 6H11; 6H13).

1.1 KoHcoubHBIE (ppe3epHbIEe CTAHKH
K  koHCONBbHBIM  (¢pe3epHBIM CTaHKaM  OTHOCSATCS  TOPU3OHTAIBHO-,
BEPTUKAIILHO-, W YHHUBEpcalbHO-ppe3epHbie] CTaHKu. DTH CTaHKUM — Haubosee
pacpoCTpaHEHHBIM THUI CTAHKOB, TpHUMEHsSEMbI s (ppe3epHbix paboT. CBoE
Ha3BaHWE€ OHM  TMOJYYWIIM  OT  KOHCOJIBHOTO  KpOHIITEWHa  (KOHCOJN),
MepeMeIIAOIIEHCs M0 BEPTUKAIbHBIM HAMPABJISIONIMM CTAHUHBI CTAHKA U CITyKalllei
OITOPOM ISl TOPU30HTAJIBHBIX IEPEMEIICHUN CTOA.
YHuBepcanbHO-Qpe3epHbIe  CTAaHKM  OTJIMYAIOTCS OT  TOPU3OHTAIBHO-
(b pe3epHBIX CTAHKOB TEM, YTO MX CTOJI MOXKET OCYIIECTBISATH MOBOPOT MO KPYTOBBIM
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HanpapIsommM Ha yron  +(45..50°), uro HeoOxomumo mpu (Ppe3epOBaHUH

BUHTOBBIX KaHABOK.
CxeMa ropu3oHTaIbHO-(PPE3EpPHOro CTaHKa MpUBEIeHA Ha puc. 1.
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Pucynok 1 - 'opuzonTansHo-(ppe3epHbiil craHok 6HE2I

[InuHaens cTaHka, HA KOTOPOM KPEMUTCS UHCTPYMEHT, BpallaeTCsl BOKPYT
ropu3oHTaIbHON ocu. CTaHOK MOXET paboTaTh IMUIMHAPUYECKUMH, AUCKOBBIMU U
TopueBbiMi (ppe3amu. OH COCTOUT W3 CTAHWHBI, B KOTOPOW pa3MelieHa KOopoOka
ckopoctedt. [lo BepTHKaNbHBIM HAMNPABISIONMIMM CMOHTUPOBAHHBIM Ha CTAHUHE
nepemMeniaeTcsi KOHcodb. Ha KOHCOJMM CMOHTHpPOBaH CTOJ, Ha HEM KpENUTCA
3aroToBKa, KOTOpas ¢ IMOMOIIBI0 MEXaHW3MOB CTOJa MOJy4YaeT Mojadyy B TPEX
HaMpaBJICHUSIX — TPOJIOJIBLHOM, TMOMEPEYHOM U BepTukaibHOM. KopoOka momau
pa3meleHa BHYTpPU KOHCOJM. B BepXHEW yacTW CTaHWHBI PACIOOXKEH X000T, MO
HalpaBJISIIOIIMM KOTOPOTO TIEpEMeEIaeTcs IMoJBecKa. B moaBecke HaXOIUTCS
MOAIIUITHUK JIJIS MOJJIep>KaHusl onpaBku ¢ ¢hpe3oit — puc. 2.
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PucyHnok 2 - OCHOBHBIE Y3JIbl KOHCOJIBHOTO
yHUBEpCalIbHO-(ppe3epHoro cranka 6M82

BeprukanbHoO-()pe3epHbIii CTAHOK HA3bIBACTCS TaK, IIOTOMY 4YTO €ro
IINWHJEIb CMOHTHUPOBAaH NEPHEHAUKYIIPHO pabodeld IJIOCKOCTH CTOda, T.€.
PAacoJIOKEH BEPTUKAIBHO — pUC. 3. DTOT CTAHOK TaK K€ COCTOUT U3 CTAaHUHBI, B
KOTOpPOM CMOHTHpOBaHa KopoOka ckopoctel. IlInuHaenbHas TojoBKa HaXOJIUTCS B
BEPXHEH 4aCTU CTAaHHWHBI, OHA MOYKET IIOBOPAYMBATHCS B BEPTUKAJIBHOU IUIOCKOCTH.
3aroToBKa pasMENIaeTCs Ha CTOJIe, CMOHTHPOBAHHOM Ha KOHCOJH, U MOXET
COBEpLIaTh IBWKEHHE NOAAYM B TPEX IUIOCKOCTIX. B KOHCOIM CMOHTHpPOBaHA H
KopoOka mojad — puc. 4.
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Pucynok 3 - BeptukansHo-dpe3epHsiii cranok 6H12
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JnexmpodBueamens
nouboda wnuKdEns

PucyHok 4 - OCHOBHBIE Y3JIbl KOHCOJIBHOT'O BEPTHUKAJIBHO-(PPE3EPHOTO CTaHKA
6M1211

Ha puc. 5 mnpuBeaeHsl BuIbl onepanud, KOTOPBIE BBITOJHSIIOTCS
TOPU30HTAIILHO- U BEPTUKAJIbHO-(PPE3EPHBIX CTAHKAX.

Ha
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Pucynox 5 - O6paboTka 3aroTOBOK Ha TOPU30HTAIBHO- U BEPTUKAIBLHO-(PPE3ECPHBIX

CTaHKax:
a — d¢pe3epoBaHUE TOPU3OHTAIHHOM TUIOCKOCTH Ha TOPU3OHTAIBHO-(PE3ePHOM
CTaHKe IIJIMHIpUYECKoi ¢pe3oil; 6 — dpesepoBaHre TOPU30HTAIBLHON TNIOCKOCTH Ha
BEPTUKAJIBLHO-(PE3EpPHOM  CTaHKe TopueBor d¢pesoii; B —  (dpesepoBaHue

BEPTHKAIBHOHN TUIOCKOCTH HA TOPU30HTAIBHO-()PE3EPHOM CTaHKE TOPIIEBOU (hpe30ii;
r — (pe3epoBaHrE BEPTUKAIBLHOW TUIOCKOCTH Ha BEPTHKAIBHO-(DPE3EpPHOM CTaHKE
KOHLIEBOU (ppe3oil; A — (pe3epoBaHUE HAKIOHHOM MJIOCKOCTH TOPILEBOM (hpe3oi Ha
BEPTHKAIBHO- (pPE3epHOM CTaHKe, € — (¢pe3epoBaHUE HAKIOHHOW TUIOCKOCTH
KOHIIEBOU (ppe3oii; )k — (pe3epoBaHue CKOCAa HA TOPU3OHTATHHO-(PPE3EPHOM CTaHKE
OJIHOYTJIOBOM (hpe3oit; 3 — ¢ppe3epoBaHNe KOMOMHUPOBAHHOM MOBEPXHOCTH HAOOPOM
¢pe3 Ha TOPU3OHTATBHO-(DpPE3EpPHOM CTaHKe; U — (pe3epoBaHUE MPIMOYTOIHHBIX
Ma3oB W YCTYNOB JIMCKOBOW (hpe3oil Ha TOpU3OHTAILHO-(PE3EPHOM CTaHKE;
K — (Qpe3epoBaHre YCTYNMOB M MPSAMOYIOJbHBIX I1a30B KOHIEBOHM ¢pe3oii Ha
BEPTHKAJIBLHO-(PE3EPHOM CTaHKe; 1 — (Ppe3epoBanue ¢dacoHHOro masza ¢GhacoOHHOH
JTMCKOBOM (Ppe3oil Ha TOpHU3OHTANBHO- (Ppe3epHOM cTaHKe, M — (pe3epoBaHue
VIJIOBOTO T1a3a OJIHOYIJIOBOM M JIBYXYIJIOBOW (pe3aMd Ha TOPHU30HTAIBHO-
dpe3epHOM cTaHKe; H — (pe3epoBaHUe IMa3a THIMA <JIACTOYKWH XBOCT» KOHIICBOH
OJIHOYTJIOBOM (hpe3oil Ha BepTHKaIbLHO-Ppe3epHOM cTaHKe ((ppesepoBaHue maza
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OCYIIIECTBISICTCS B JBa 3aX0/a: CHavana (hpe3epyeTcst NpsIMOYTOJIbHBIN a3 KOHIIEBOU
¢dpe3oii, 3aTeM — CKOCHI Ma3a OJHOYTJIOBOM KOHIIEBOU (pe3oii); o — (pesepoBanue
T-o0pazHoro mnaza Ha BepTHKaIbHO-Ppe3epHOM cTaHke (¢pe3epoBaHue Ta3a
OCYUIIECTBJISIETCS 3a JBa Npoxoja: CHauyaja ¢pesepyercss NpsIMOYTOJIbHBIN Ta3
KOHIICBOW WJIM JTUCKOBOW (hpe3ol, 3aTeM (pe3epyercs HUKHSS 9acTh Mma3a (Ppe3oi
st T-o0pa3HbIX Ma30B); I — Ppe3epOBAHKE 3aKPHITHIX IMIMOHOYHBIX MTA30B KOHIIEBOM
MIMOHOYHOU (hpe3oi Ha BepTUKAIBHO-(DpPE3EpHOM CTaHKe; p — (Qpe3epoBaHue
OTKPBITOTO IITMIOHOYHOTO IMa3a KOHIIEBOW WM MITTOHOYHON (pe30il Ha BEPTUKAILHO-
¢dpe3epHOM cTaHKe; ¢ — (Ppe3epoBaHUEe MIMOHOYHOIO Ma3a MoJ CErMEHTHYIO IIMOHKY
JTMCKOBOM (pe30il Ha TOpU3OHTAIBLHO-(PPE3EPHOM CTaHKe;, T — (Qpe3epoBaHUe
(aCOHHBIX MOBEPXHOCTEH HE3aMKHYTOTO KOHTYpa C KPHUBOJIMHEWHOH 0O0pasyroiieit
Ha TOPU30HTAIBHO- U BEPTUKAIBLHO-(PPE3EPHBIX CTAHKAX

1.2 beckoHCOJIbHBIE (ppe3epHbIE CTAHKH

BepTukanbHble  0eCKOHCOJIbHO-(ppe3epHble  cTaHkM (puc. —  6)
UCIIONIB3YIOTCS 11 00pabOTKH JieTaneit 0oJbioil Macchl U pa3MepoB. B oTiuuue ot
KOHCOJIBHBIX (PPE3EPHBIX CTAHKOB, TJAC JeTaldbh 3aKPEIUIIeTCs Ha KOHCOJIBHO
YCTAaHOBJICHHOM CTOJI€, MCIBITHIBAIOIIEM 3HAYUTEIbHBIC H3THOAIONINe HArpy3KH, Y
OECKOHCOJIbHBIX CTaHKOB CTOJI CMOHTHUPOBAH HEIMOCPEJICTBEHHO Ha CTaHUHE. Y
BEPTUKAIBHO-(PE3EPHBIX CTAHKOB OH HMMEET TMPOJOJILHOE TEePEMEIICHNE BIOJIb
TOPU30HTAJBHBIX  HAMPAaBISAIONMIMX  Cajla30K, KOTOpPhIE HUMEIT  MOMEePEeYHOe
nepeMenieHre o HapaBJISIIOIIMM CTaHUHBI. BepTHuKanbHOE NepeMelIeHre oJIyqaeT
IIIUHCTBHAS TOJOBKA.

Pucynox 6 — beckoHCONMBHBIN BepTHKAIHLHO-(Ppe3epHbli cTaHOK ['D
1 — cranuHa; 2 — cana3ku; 3 — ctoa (5002000 mm); 4 — mMUHAETbHAS TOJIOBKA
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1.3 [IpoaoabHO-¢ppe3epHbIe CTAHKH

IIpoxonbHO-¢pe3epHble CTAHKH HUCIOJIB3YIOTCS 11 00paOOTKHU 3aroTOBOK
001110} MAcChl U Pa3MEPOB. Y KOHCOJIBHO-(PE3EPHBIX CTAHKOB OOJBILIOTO pazMepa
MPOU3BOJUTH MOIBEM U OMYCKaHHWE KOHCOJIb CTAaHOBUTCS HEYJOOHBIM, MOSTOMY B
ATUX CTaHKaX HOJbEMHBIE KOHCOJBHBIE CTOJIBI 3aMEHEHBl CTOJIAMU, HMEIOIIMMHU
TOJIKO IMpPOJOJIbHOE IepeMelleHue. BepTukanpHOE MNEepeMElIeHrue IOJIy4aeT
mmuHaenb. [IpogonbHo- (pe3epHble CTaHKK OBIBAIOT OJHOCTOCYHBIMU (pHUC. — 7) H
NByXCTOCYHbIMH (puc. — 8) ¢ namuHor ctoyma 1250...12000 MM W MIUPUHOU
400...5000 mm.

3aroToBKa YCTaHAaBIIMBAETCS HAa CTOJIE CTAHKA U MMEET TOJbKO IMPOJOJIBHOE
nepeMenieHre. Ha croiikax pacnonoxeHsl (ppe3epHble TOJOBKH, KOTOPBIE MOTYT
[IepeMeniaTbCsl BBEPX M BHU3 IO HANpPaBILIIOIUM. J[JIs1 NOBBIMIEHHS KECTKOCTH Y
JBYXCTOEYHBIX CTAHKOB BEPXHHUE YACTHU CTOEK COETMHEHBI TONEPEUYNHOM.

Pucynok 7 — OmHOCTOCUHBIN MPOA0TBHO-(PPE3EPHBIN CTAHOK
C OJITHUM TOPHU30HTAJIBLHBIM IIMHuHETeM A662B:
1 — cTou; 2 — mMUHAEIbHAS TOJIOBKA; 3 — CTOMKHU NIepeMEIeHUsI IIMUHACTIHHOM
TOJIOBKH

43



Pucynok 8 — JIByxcToeuHbli IPO0JIbHO-(pe3epHBIi cTaHOK A662
1 — cTon; 2 — WINUHAETbHAS TOJIOBKA; 3 — CTOMKH NMepeMEIIeHUs IMUHIETbHON
TOJIOBKU

B cnayuae HeEoOXOAMMOCTH OJHOBpPEMEHHOM 00paboTku Oojiee JBYX
MOBEPXHOCTEH HCIIOJIb3YIOT MHOTOIINUHACIbHBIE NPOAOIbHO-(ppe3epHble CTAHKU
(puc. — 9). CraHOK HMeEET YeTbIpe IMOBOPOTHHIE INMHHJEIbHBIE TOJIOBKH: JIBE
BEPTUKAJIbHBIE TOJOBKH, PACIOJIOKEHHbIE HAa TpaBepce, W JABE TOPU3OHTAIbHBIC
TOJIOBKH, pacCIOJIOKEHHble Ha croikax. CToa uMeeT TOJBKO IPOJOJIBHOE
nepemenieHre. OO0paOoTka 3aroTOBKM MOXET MPOU3BOAUTHCS OJHOBPEMEHHO
4yeThlpbMs  (pe3aMH Mojauel CTojla, TMOJayedl IINUHICIBHBIX 0aboK mpH
HEMOJIBYKHOM CTOJIe, MOJauel CTojla W IUMUHAENbHbIX 0a00OK OJHOBPEMEHHO,
nojiauei TpaBepChl BHU3 MPU HETIOABUKHOM CTOJIE.

LIy
¢

| 0] ‘
(

Pucynok 9 — MHOrOmmnmuHAECIbHBIN IBYXCTOCUHBIN
MIPOJIOJIHHO- (hpe3epHBIN CTaHOK 66824
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1,2 — BepTUKaNbHBIE HIMHH/IEIbHBIE TOJIOBKH; 3,4 — TOPU30HTANIbHbIEC IITTUHACIbHBIC
roJIoBKH; 5 — ctoi (3,6.12 M); 6 — monepeunHa; 7 — MyJbT yIpaBICHUS;
8 — KHONOYHBIE CTAHIUH PETYTUPOBAHHS

1.4 ®pe3epHble CTAHKH HEMPEPBHIBHOTO AelicTBUS

Ha crankax HenmpepbhIBHOTO IEHCTBUS (Ppe3epyroT IUIOCKHE MMOBEPXHOCTH
OOJBIIMX TAPTHHA OJHOTUIHBIX JeTaneld. OHM OBIBAIOT NIBYX THIIOB: KapyCeIbHO-
dpesepHbie 1 bapabaHHO-(hpE3epHBIE.

KapycenbHo-(pe3epHble cTaHKH, Kak MOKa3aHO Ha pucyHke 10 ocHalieHsI
(bpe3epHoit TOJIOBKOM, KOTOpasi MepeMeINIaeTcss BEpTUKAIBHO MO CTOWKe cTaHKa. Ha
KPyIJIOM CTOJE€ — Kapycelld C BEPTHKAIBHOH OCBIO BpAICHUS YCTAHOBIICHBI
3arotoBku. OHU CHUMAIOTCS TIpU OKOHYAHUU OOpaOOTKM 0€3 OCTAaHOBKH CTaHKA.
dpesepoBaHue MTPOU3BOIUTCS HEMpepbIBHO. Kapycenb MokeT umMeTh nquameTp 750X
2000 mm.

Pucynok 10 — KapycenbHo-(ppe3epHblil CTaHOK
Y 6GapabaHHO-(ppe3epHbIX CTAaHKOB, B COOTBETCTBUM ¢ puc. 11, Oapaban
MMEET TOPU3OHTAJIBHYI0 OCh BpAIllCHHs. 3arOTOBKH YCTAHABJIMBAIOTCS HA TPaHIX
OapabaHa, ¥ OHM MEIJICHHO BpallaloTcs BMecTe C 0OapabaHOM, OCYIIECTBIISS
KpyroByto mnojauy. OO0paboTka Benércsi OJHOW WMJIM HECKOJBKUMU (Ppe3epHbIMU
rOJIOBKAMH.
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Pucynok 11 — bapabanHo-(dpe3epHblii CTaHOK

2.3ananue Ha padoTy

O3HAKOMUTBECS C YCTPOUCTBOM (Dpe3epHBIX CTAHKOB TPYMIbI: KOHCOJIbHBIC
BEPTUKAIBHO- U  TOPU3OHTAIBHO-(ppe3epHble, OECKOHCOJIbHBIE, MPOAOILHO-
bpe3epHbie U Ppe3epHbIE CTAHKU HEMPEPHIBHOTO JACHCTBUS

3.0dopmiienue oTyera
OT4eT TODKEH coliep)KaTh HA3BaHUE, IENb U 3a/1a4d PaOO0ThI, TECOPETUICCKUE

CBCIACHUS U OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI.

4 KoHTpOJIbHbIE BONPOCHI

1. Knnaccudukanus ppe3epHbIX CTaHKOB.

2. MapkupoBka Gpe3epHbIX CTAaHKOB.

3. KoHCTpyKITHs KOHCOTBHOTO TOPU30HTAIILHO-(DPE3EPHOTO CTaHKA.

4. KoHCTpYyKIIUSI KOHCOTBLHOTO BEPTUKATHLHO-(PE3EPHOTO CTAHKA.

5. Buasl 06paboTKu, TPOU3BOIMMBIEC Ha KOHCOJIbHBIX (hPE3EPHBIX CTAHKaX.

6. Haznauenne u 0COOEHHOCTH KOHCTPYKIIMH 0€CKOHCOJIBHBIX (hPE3EPHBIX CTAHKOB.
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ITPAKTUYECKAS PABOTA Ne7.
dpe3epHbIe CTAHKH.
Pexxyimye MHCTPYMEHTHI M BU/IbI Pa00T, BHINOJHAEMbIX HA (DPPe3epHBIX CTAHKAX

I. lean u 3a1aum padoThl

Llenpto maHHOM pabOTHl SBIAETCS M3YYCHHE TEXHOJOTHH (ppe3epHoit
00paboTku. J{Jst TOCTHKEHUS 3TOH eI HEOOXOIMMO PEIIUTh CIICTYIONINE 3a/1a4H:

1. O3HaKOMHUTBCS C Pa3NUYHBIMHU TUIIAMH (Dpes3.

2. O3HaKOMHTBCA C PAa3TUYHBIMU BUAAMHU (pe3epHBIX pabOT, BHIIOIHIEMbIX Ha
TOPU30HTAIEHO-(DPE3EPHOM CTaHKE.

3. OcymiecTBUTh HaNaAKy CTaHKa M (Qpe3epoBaHUs Iasza, B ACTald THIA
«IUTATAY.

1. OcHOBHbBIE TeopeTHYECKHUE MOJI0KEHUSA

Xapaktep paboT, MPOU3BOJUMBIX Ha (pPE3epHBIX CTaHKaX, PazHOOOpa3eH.
Yarre BCero 3TH CTaHKH HCTIONB3YIOTCS sl 00pabOTKHU MIOCKOCTEH, Ma30B, KAaHABOK,
HEpenko ¢pe3epHble CTAHKU MPUMEHSIOTCS I 00paOOTKU JTUHEHYaThIX (HaCOHHBIX
noBepxHocTedl. PaznuuaroT  ciegyrommue  OCHOBHBIE  BUIBI  (Dpe3epoBaHUSA:
HWJIMHJPUYECKOE, TOPIIOBOE, KOMOMHUPOBaHHOE (puc. 1.).

a

Puc. 1. Buowl ¢ppeseposanus: a-yurunopuuecxkoe, 6-mopuyosoe;
6-KOMOUHUPOBAHHOE

Pexxymum WHCTpYMEHTOM ISl BBIMOJHEHUS (Dpe3epHbIX padoT SIBISETCS
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dpesza. CymecTBytolee pazHooOpasue TUIOB Gpe3 KIACCUDUIMPYIOT M0 PA3TUIHBIM
mpU3HaKaM: [0 Ha3HaueHuio, 1o ¢opme 3yObeB M HUX HaNpaBlICHHUIO, IO
KOHCTPYKILIMH, 10 METOY KPEIUICHUS Ha CTAHKE U T.1I.

[To xoHCTpYKIIMK (pe3bl MOAPA3AEISIOT Ha LIeJIbHbIE, HallallHble U COOPHBIE CO
BCTaBHbIMH HOXamu (puc. 2.). [locneqaue MoryT ObITh BBIMOJIHEHBI, KaK BCTABHBIC
3yObsl, 3aKpEIUIEHHbIE B KOpIlyce (pe3bl MEXaHMUECKHMMU CPEACTBAMU: KIMHbBIMH,
KOHMYECKUMM IITU(PTAMU U T.II., @ TAK)KE KaK BCTABHBIE PE3LIBL.

Hanaitabie (pe3bl M3roTaBIMBAIOTCS W3 JICHIEBBIX KOHCTPYKIIMOHHBIX CTajei,
a Ha pabodeil yacTu 3yObEB HANAWBAIOTCS IUIACTUHKM M3 BBICOKOKAYECTBEHHBIX
MHCTPYMEHTAJIBHBIX MaTepuasoB. 110 U3roTOBIEHUIO OHU OOJee TPYIOEMKU, MEHEE
MIPOYHBIE, UEM IEJIbHBIE, HO 3aTO MEHBIIIEH Ce0ECTOMMOCTH.

Puc.2. Tunwvi ¢hpes u suowvi ppezepuvix pabom

Henbuple ¢pessr 1, 2, 4, 5, 6,7.. (puc. 2.). H3roraBamBaroTcsi u3
BBICOKOKQUECTBEHHBIX MHCTPYMEHTAJIbHBIX MATEPHAJIOB.

Coopubie ppessl 3, 15 (puc 2.) cocTosT U3 KOpIyca U BCTaBHBIX 3yObeB. Eciu
BCTaBHbIE 3yObsi KOHCTPYKTHUBHO IPEACTaBISAIOT COOOM IMIaCTHHBI, TO Takas (pesa
3aTayuBaeTCsl B COOpaHHOM cocTosiHuM. Eciu BcTaBHBIE 3yObsi B BUJE PE3LIOB, TO
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MOJIO’KEHUE PEXyIel 4acTu OyAeT ompeaenaTbes AM00 UX KOHCTPYKIUEH, Tub0 ux
MpEeABAPUTEIILHON HACTPOHKON BHE (Ppe3bl C OCIEAYIONIEeH €€ COOPKOA.

®pe3pl  HEOOJBIIMX Pa3MEPOB, U3 OBICTPOPEKYIIEH CTaId, OOBIYHO
U3TOTABIMBAIOTCS LIENBbHBIMU, a OCHAalEHHbIE TBEPJbIMU CIUIABAMU — JIMOO
HaInalHbIMU, TNO0 COOPHBIMHU.

[To mpoduro 3yObst (hpe3bl MOTYT OBITh MPSIMBIC WIIM CHUPATbHBIC (BUHTOBBIC).
[Ipsimoii 3y0 BXoauT B paboOTy cpasy — BCeH CBOEH TIJIaBHOW PEXYIIEeH KPOMKOM, a
BUHTOBOW 3y0 — mocrteneHHo (puc. 2., ¢pe3a 1). [loaromy ¢pe3bl ¢ BUHTOBBIMH
3yObsiMU paboTarOT OoJiee IIaBHO, YTO CHUKAET BUOpALUK MPU PE3aHUU.

[Ipn 00paboTKe MIMPOKUX MOBEPXHOCTEU CIOXKHOU (POPMBI, TPUMEHSIOTCS
HaOopbI (pe3, COCTOAIIME U3 TPYII, MOJ0OPAHHBIX B COOTBETCTBUU ¢ (OpMOH U
pa3MepaMu OJHOBPEMEHHO 00padaThIBa€MbIX MOBEPXHOCTEH M YCTAHOBJICHHBIX Ha
o0111e# OTpaBKe.

[To cmocoOy kperienus: (ppe3bl, MOAPA3ACISIOT HA HACAJHbIC, XBOCTOBBIC U
(dbpe3epHbIC TOJIOBKHU.

Hacanuwie ¢gpesst 1, 3, 4, 7 (puc. 2.) UMEIOT OTBEPCTHE U IIMOHOYHBIN Ta3 U
3aKPETUISIOTCS Ha IIMUHACIBHBIX OMpPaBKaxX, KOTOPbIE OBIBAIOT IICHTPOBBIMH (YaCTO
Ha  TOPU3OHTANBHO-PPE3EpPHBIX  CTAaHKaX  JUJIi  YCTaHOBKW,  HaIlpuMmep,
HUIUHAPUYECKUX (pe3) u KoHIEeBbIMU (puc. 3.).

7

a

Puc. 3. Kpennenue nacaoumwix ¢ppes na ¢ppezeprvix cmaHkax

KoHrieBbie ompaBku pabOTalOT KOHCOJIBHO, HA HUX 3aKPEIUISIOT TUCKOBBIE U
TOPIIOBBIE (PPE3HI.

XBOCTOBBIE (Ppe3bl MUMEIOT KOHMYECKUM WU IUIMHIAPUYECKUM XBOCTOBUK.
XBOCTOBBIE bpe3s c KOHUYECKUM XBOCTOBUKOM YCTaHAaBIMBAKOTCS
HETMOCPEICTBEHHO WJIA C MOMOILIBIO TMEPEXOAHBIX BTYJIOK B THE3I0 IIIUHACIA W
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MOATSITUBAIOTCS MIOMITOJIOM (JIJTMHHBIM CTEPKHEM C pe3h00i Ha KOHITaX ). XBOCTOBKIC
bpe3bl ¢ MUIMHAPHYECKUM XBOCTOBHKOM 3aKPEIUISIOT B HEOOJBIIOM KYyJIa4KOBOM
WJIM ITAHTOBOM TIaTpoHe (puc. 4).

Puc. 4. Kpennenue ¢ppes ¢ yununopuueckum x60Cmo8UKOM: a — 8 YaH2080M
nampoHe; 6 — 8 Kyl1auk080M NAMpPOHE

[enapHbie XBOCTOBBIE Ppe3bl 6, 9, 12 (puc. 2.) HA3bIBAIOT KOHLIEBBIMU (Ppe3amu,
(pe3epHble TOJIOBKM MOTYT UMETh BHYTPEHHEE KOHMUYECKOE WJINM LUIMHIPHUYECKOE
otBepctHe. Kperienne Takux gppes nokasaHo Ha puc. 5.

Puc. 5. Kpennenue gppezepnuix 201080K: a-c KOHU4eCKUM omeepcmuem, 6-c¢
YUTUHOPUYECKUM OMBEPCTNUEM.

[Io BHUIYy TOBEPXHOCTH, Ha KOTOPOM HAHECEHBI 3yObs, pa3auyaroT (Qpe3s

UJTUHAPUYECKHE, TOPIIOBBIC, JHUCKOBBIC, YIJIOBBbIE W (hacOHHBIC, 3yOOHApE3HEIE,
Pe3bOOBBIC U CTIEIUATIbHBIC.
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I11. Hanaaka cranka

Hamanka cranka 3akiodaercs B YCTAaHOBKE Ha CTOJIE CTaHKa 3aroTOBKH,
3aKpEIUICHUH BHIOpaHHOUW (Ppe3bl U MEPEKIIOUeHUH KOPOOKU CKOPOCTEH U Mojad Ha
TpeOyemble uncia 00OpOTOB IINUHAENAS U CKOPOCTh IOJAud CTOJIa CTaHKAa. 3aTeM
MPOM3BOJIUTCS MOABOJA (pe3bl B 3aJlaHHOE MECTO OOpaOOTKM M YCTaHABIMBAETCS
riryonHa gpe3epoBaHus.

HaunbGoniee OTBETCTBEHHBIM SIBIIECTCS TMOABOI (pe3bl B 3aJaHHOE MECTO
oOpaboTtku. Hambornee mpocThiM criocoOoM sBisieTcs cleAyromuil. Bparmaromasics
¢dpe3a MoaBOAUTCS K MOBEPXHOCTH, OT KOTOPOM 3aJaH pa3Mep Ha uepTexe, J0
JIETKOTO KacaHus (IMOSIBIISIETCS MeEJNKas CTPY)KKa W XapaKTepHbIM 3BYK Hauaia
0o0pa®oTku). 3aTeM 3aroToBKa OTBOAMUTCS, IIMUHJENb BbIKIIOYaeTrcs. [lo mumOy
nojiayu (TOPU30HTAIILHON WIIM BEPTUKAJIBHOM) yCTaHABIMBAETCS TpeOyeMbIil pazmep
pacrojoXKeHusl, HaIpUMep, KaHaBKU Ha IUIUTE, a TaKKe IIyOMHBI (pe3epoBaHMUS.
[Tocnenusisi, pukcupyercst 3aKperieHueM KOHCOIM, YTOObI He ObLIO BEPTUKAIBHOTO
CMEILIEHUsI CTOJia CTaHKa. 3aTeM, BKJIIOYAETCS BpallleHWE IIMUHIENS, MOJBOAUTCS
3aroToBKa, K Bpaluaromencs ¢pese, Npu BKIOYEHHOW MPOJOJILHOM Tmojaue,
MIPOUCXOJINT (Ppe3epoBaHuUe Ma3a.

[Tocne o00paboTKM ma3a CTOA BO3BpAIIACTCA B MCXOJHOE IOJIOKEHUE.
HITaHreHuupKyJieM 3aMeps0TCs MOJIydeHHbIe pa3Mepsl. Eciiu TpeOyeTcst BBIIOIHUTh
MoJHAJaAKy 1O TJIyOMHE Ta3a, YCTaHABIWBAIOT OKOHYATEIHHO TIyOWHY
(pe3epoBaHus U OCYLIECTBISIOT OKOHYATENbHBINA MTPOX0J (HpE3B.

V. O0beKThI U cpecTBa UCC/IeI0BAHUS
- TOPU3OHTAIILHO-(PE3EPHBIN CTAHOK;

- IMCKOBasi TPEXCTOPOHHSIS hpe3a;

- KOMIUJIEKT MPUXBATOB JJIsl 3arOTOBKH;

- KOMIUJIEKT LICHTPOBOM OINpPaBKU;

- 3arOTOBKA: MPSAMOYTOJIbHAS TIJINTA;

- IIITAHT €HIIUPKYJIb;

V. Ilops10K BHINOJTHEHUS] PAa0OTHI

B nporuecce BeinosiHeHUsT pabOThI HEOOXOUMO:

a) O3HAKOMUTHCS C KOHCTPYKIIMEW IIEHTPOBOW OMNpPaBKU € CIOCOOOM
03HAKOMJICHUS TUCKOBOH (hpe3bl HA TOPU3OHTAIBHO-(DPE3EPHOM CTAHKE;

0) 03HAKOMHUTBHCSI CO CIIOCOOOM 3aKperyieHUsl 3arOTOBKM Ha CTOJIE CTaHKa ¢
MTOMOIIbIO KOMIIJICKTOB IIPUXBATOB;

B) 0QOpPMHUTH OTYET, B KOTOPOM JOJDKHBI OBITh Ha3BaHHE pPalOOThI, IICIb,
3aJ1ayy, OTBETHl HA KOHTPOJbHBIC BOIIPOCHI.

V1. KoHTpoJIbHBIE BONIPOCHI
1. Kakue ocCHOBHBIE BUbI IPUMEHSIOT B POMBIIILIEHHOCTH?
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2.Kaxk knaccupuuupyroT Tumsl Gppes?

3. KakoBbI 0cOOEHHOCTH KOHCTPYKITUU COOPHBIX (ppe3?

4. Tloyemy IIHMPOKO TPUMEHSIOT NHUIMHAPUYECKHE (pe3bl € KOCBIMH
(BUHTOBBIMHM ) 3yObsIMHU, a HE C TIPSIMBIMU 3yObsIMU?

5. Kak o0Opaborate mupokue (¢acoHHbIE TOBEPXHOCTH  METOJOM
dbpeszepoBanus’?

6. Kakx 3akperusarorcss IWIMHApUYECKHE (Qpe3bl ¢ TOMOINBI0 KOHIIEBBIX
ONpaBOK?

7. B dYem otnuuMTenbHas OCOOCHHOCTh HACTPOWKH Ha pa3Mep Ipu
dpe3epoBaHUN METOAOM KacaHHs?
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[MPAKTUYECKAS PABOTA Ne8.
YceTpoiicTBO M HAJIAAKA IUIOCKO-ILIA(OBAIBHOIO0 CTAHKA.
Buabl padoT, BbINOJIHSIEMbIE HA INIOCKO-ILIH(OBAJBHBIX CTAHKAX.
HccienoBanue TeXHOJOTHYECKUX ONepaLMi

1. Ileab padoTbl. O3HaAKOMIICHHE C IPUEMaMU pabOT Ha TIOCKO-
UM (OBATILHOM CTaHKE, YIPABJICHUEM CTAaHKOM, BUAAMH pabOT Ha CTaHKe.

2. ITopsAIOK BBHINOJIHEHUS padOTHI:

- U3Y4YUTh METOJUYECKOE YKA3aHNUE;

- 03HaKOMUTKCS C pUEMaMH paboT Ha IIOCKO-IUTH(OBAaTIHLHOM CTaHKE;

- U300pa3uTh B OTYETE ICKU3bI HANAJI0K IJIOCKO-IUTH(OBAIBHOTO CTaHKA MPU
pabote nepudepueii Kpyra;

- 0OPMUTH OTYET, B KOTOPOM JIOJKHBI OBITh OTPa’KE€HbI Ha3BaHUE PaOOTHI,
11€J1b, KOHCIIEKT OCHOBHBIX TEOPETUUECKUX IIOJIOKECHUMN.

3. OcHOBHBIE TEOPEeTUYECKHE TOJI0KEHMSI
[lInudoBanre — MPOTPECCUBHBIA CIMOCOO OOPaOOTKH METAJIOB PE3aHUEM.

Puc. 1. Cxembl 10cKOT0 MITH(GOBAHUS:
a — Iockoe nutndoBanue nepudepueit kpyra; 6 — CTpykTypa Kpyra; B —
IJI0CKOE HUTM(OBAHUE TOPLOM KpYra; I — IJIockoe mmndoBanue nepudepueit
Kpyra ¢ IpoJI0JIbHOM ¥ MONEPEUHON MoJjJadyaMu 3ar0TOBKY; | — nuidoBaibHbIN
KpyT; 2 — BpalleHue NUM(oBaIbHOTO Kpyra; 3 — nepudepust kpyra; 4 —
IPOJI0JIbHAS MOJjaya 3ar0TOBKA; 5 — MOpBI Kpyra; 6 - cBsA3Ka; 7 — abpa3uBHbIE
3epHa; 8 — momnepeyHas 1ojada 3aroToBKY; 9 — BEpTUKaJIbHAS IoJa4ya Kpyra

[Ipunyck Ha muudoBaHue cpesaercss aOpa3sUBHBIMM  HUHCTPYMEHTAMHU -
nupoBaIbHBIMU KpyraMu. [[si OCyIleCTBICHUS MpoIlecca PEe3aHusi 3aroTOBKE U
WHCTPYMEHTY HEOOXOJAMMO COOOIIUTh OmpeeieHHble IBWKeHus (puc. 1, a).
nudoBaneHbiii kpyr 1 mpencTaBiseT MOPUCTOE TENO, COCTOSIIEE W3 OOJBIIOrO
KOJIM4ecTBa abpa3uBHBIX 3epeH 7 (puc. 1, 6), COETUHEHHBIX MEXKTY CO00M CBA3KOM 6.
Mexnay 3epHaMH Kpyra M CBSI3KOM MMEIOTCS HOpbl 5. TBepaple MaTepualibl, U3
KOTOPBIX 00pa30BaHbl 3epHA NITN(GOBATHLHOTO KPyTra Ha3bIBAIOT a0pa3UBHBIMH.
[Iponiecc nundoBanmsi COCTOUT B TOM, YTO NUTH(OBATBHBIN KpyT 1, Bpammasch
o CTpenke 2, Mpu mnepemenieHnu oOpadaThiBaeMOW 3aroTOBKM 8 B HaIpaBJICHUU
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CTpenku 4 cpe3aeT TOHKUHA CIOM MeTajula BEpIIMHAMH aOpa3UBHBIX 3€PEH,
PacIoJIOKEHHBIX Ha pexylled nmoBepxHoctu (nepudepun) kpyra 3,c oOpa3oBaHUEM
CTPYXKKHU.

KonuuectBo  aOpa3uBHBIX  3€peH, PACIHOJIOKEHHBIX Ha  nepudepuu
NUIM(OBAIILHOTO Kpyra, BEIMKO, U TpH OECHnopsIOYHOM PaCHOJIOKEHUH 3€epeH
HenpaBuWIbHOW (OPMBI Ha MOBEPXHOCTU Kpyra MPOUCXOJUT CHIBHOE M3MEIbUYCHHE
CTPYKH, BBI3bIBAIONIEE OOJBIION pacxoJ DHHEPrud W HarpeB 00pabOTaHHOU
MOBEPXHOCTH.

B mammHOCTpOCHMHM Hambojee YacTo NPUMEHSIOT CIEAYIONUE CIIOCOObI
nuM(oBaHuUs: TUIOCKOE, KPYTII0€ HApYKHOE U KPYTJIOe BHYTPEHHEE.

[Tnockoe numdoBanue npousBomAT nepudepuein kpyra (puc. l,a u 1, 1) u
TOpLOM Kpyra (puc. 1, B).

Jlis  ocymiecTBIEHUS TJIOCKOTO NUIH(GOBAHUS HEOOXOIUMBI  CIEIYIOIINE
nBwkenus (puc. 1, r):

a) IJIaBHOE JIBI)KEHUE — JIBYKEHUE PE3aHus, T. €. BpallleHHue NUIM(OBaIbHOIO
Kpyra 2;

0) IBYOKEHUE TT0/1auu NUTH(yeMoi 3aroToBku 4;

B) JIBMIKEHUE TOMNEPEYHOM MOJIayM 3aroTOBKM WM NUIM(OBAJIHLHOTO Kpyra B
HaIpaBJICHUH, EPIICHINKYISIPHOM JBUKEHUIO MOJauH §;

r) JBIKEHHE UUIM(POBAIBHOTO Kpyra WIM 3aroTOBKM B HaIpaBJICHUH
NEPICHIUKYIIPHOM NUTH(PYEMOi TOBEPXHOCTH — Mojada Ha TIyOuHYy HUTH(OBAHUS
9.

Ecnu nmum@oBanbHbId KPYT TOJHOCTHIO MEPEKPHIBACT MIHUPUHY NUTH(POBAHUS,
TO MOTIepeYHas mojada 8 OTCYTCTBYET.

[Tnockoe mmmdoBaHre OCYIIECTBIACTCS Ha TNIOCKONIIH(OBATBLHBIX CTAHKAX.

3. YeTpoicTBO II10CKO-ILTH(OBAIBLHOIO cTanka 3b71.

YHuBepcanpHbI  TIOCKONUIMGOBaIbHBIM  craHok  3B71  (puc. 2) ¢
TOPU3OHTAJBHBIM IIMUHIACIEM U MPSMOYTOJIbHBIM CTOJIOM TMPUMEHSETCS s
nudoBanus neraneit nepudepuert kpyra. DacoHHBIE TOBEPXHOCTH NITUDYIOT
CHeIMaIbHO 3aIPABICHHBIM MTPOQPMIHHBIM KPYTOM C TTIOMOIIBIO MPUCTIOCOOTIEHUS.

TexHuueckas xapakrepuctuka ctanka 3b71.

Pa3mep paboueii mOBEPXHOCTHU CTOJIA, MM 630x200
[IpononbHbIE IEpEMENIEHUS CTOa (TUAPABIMYECKH ), MM
HauMeHbIIee 70
HanOoJIbIIee 700
Haubonrslee nmonepeyHoe nepemerieHue cromia, Mm 235

Haubonwlee BepTuKkaabHOE IepeMenieHne nuudoBanbHOM 0a0Ku, mm 375
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Puc. 2. O6muit Bua v opransl ynpasieHus cranka 3b71:

1 — pykoATKa BKJIIOYEHHUS AaBTOMATHYECKOW TMoAauud NUIM(OBAILHON TOJIOBKHU
«BBEPX»-«BHU3»; 2 — MAaxOBUK PYYHOW MOMNEPEYHOW MOJAYU CTOJIa; 3 — MAXOBHUK
PYYHOU MpOAO0JIbHOW mojaun crona; 4, 16 — ynopel peBepcUpOBaHUsl MPOAOJIBHON
nogayu crona; 5 — kHonka «llyck» mmnunpaens; 6 — orpaxkJieHue croia; 7 — CyImopT;
8 — marHuTHBIN cToi; 9 — mnuMdoBanbHas rosnoBka; 10 — peAYKTOpP YCKOPEHHOTO
BEPTUKAIILHOTO TepeMenenus nundoBaibHoi 6a0ku; 11 — komonHa; 12 — pydka
KpaHa peryJupoBaHUs TMojadyn paboderl KUAKOCTH; 13 — MaxOBUK PYYHOM
BEPTUKAJIBLHOM TMoOjayu NUM(OBAIBLHON TOJIOBKH; 14 — pyKosiTka Ppy4dHOTO
MPOJIOJIBHOTO PEBEPCUPOBAHMS CTONA; 15 — pyKOSTKA PEryIMpPOBAHUSI CKOPOCTH
croma; 17 - xHomka «Ilyck» ruapompuBona; 18 — numO pydHOl MOMEpeyHOM
MHUKPOMETPUYECKON moaauu ctonia; 19 — pykodTKa-nmepexsroyaTesib MarHUTHOU
muThl; 20 — mepekiovareslb peXruMa padoThl «C IUIUTOW» U «0e3 TUIUThDY; 21 —
CTaHWHA CTaHKa
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[TPAKTUYECKAX PABOTA Ne9.

HNucTpymMeHnTsI Ajst IUIHGOBAJIbHBIX PadoT.
HcciienoBanue TeXHOJOIHYECKUX ONEPALU

Hear padoTbl: O03HAKOMHUTBCS C BUJAMU NUIMQOBAIBHBIX  KPYTOB,
MaTepHallaMH, U3 KOTOPBIX OHM M3TOTaBIMBAIOTCS, MAPKUPOBKOW M KOHCTPYKIIMEH
KpPEIUICHUS UX Ha CTaHKaX.

2. Ilopsiiok BBINMOJHEHUS PA0OTHI

- I3y4uTh TEOPETUUYECKUE TTOJT0KEHUS.

- 0bOPMUTH OTYET, B KOTOPOM COJIEP>KAThCSI HA3BaHKE, 11€Tb PA0OThI, KOHCIIEKT
OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUH.

3. OcHOBHBIE TEOPEeTUYECKHE TOJI0KEHMSI

[Ipnu nummdoBanuM mnpunyck Ha 0OpadOTKYy CHHUMAKOT aOpa3UBHBIMHU
MHCTPYMEHTAMHU — NUTH(POBATILHBIMU KPYTaMHU.

nudoBanibHbIe KPYTH pa3ivyaroT MO CIAEAYIOIINM IIPU3HAKAM:

— 110 BUly a0pa3suBHOIO MaTepHUaa;

— 110 3€PHUCTOCTH;

— CBSI3KE;

— TBEPAOCTH;

— CTPYKTYpe (CTPOCHHUIO);

— 10 Gopme u

— pa3mepam.

3.1. AGpa3uBHbBII MaTepuan

AOpa3uBHBI MaTepuan MPEeACTaBIsIeT CO00Ml MUHEpan €CTECTBEHHOTO WU
UCKYCCTBEHHOTO IPOUCXOXACHUS, pa3ApoOJeHHBI Ha 3epHa OIpeneIeHHON
BEJTUYMHBI.

K ecrecTBeHHBIM aOpa3uBHBIM MaTepUaiaM OTHOCSTCS KBapll, TPaHUT, HAXKIAK,
KOPYH/I U aimas.

BakHeiilline HMCKyCCTBEHHbIE a0Opa3uWBHbIE MaTepUalbl: AJIEKTPOKOPYHIIBI,
KapOua KpeMHUs, KapOu1 60pa, CAHTETHUECKUH aiMa3 U 3J1600p.

3.1.1. Anma3s npupoaHbIii
Anma3 mnpuponHbii (A) mnpeacTtaBiasieT co0OM Pa3zHOBUIHOCTH YIJIEpoOa,
oOjazaeT HaWBBICHIEW TBEPIOCTbIO W3 BCEX M3BECTHBIX €CTECTBEHHBIX U
UCKYCCTBEHHBIX a0pa3uWBHBIX MAaTEpUAJIOB, HO OH XPYMOK. AJMa3bl, HE MPUTOIAHbIC
JUISL  M3TOTOBJIEHUS YKpPAIIEHW Ha3bIBAIOT TEXHUYECKUMHU alMa3aMd U UX
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WCIIONIB3YIOT TIPH NUTM(OBAHUU METAIOB. MAacCy ajaMmasa u3MepsioT kaparamu. OauH
kapat paseH 200 mr wiu 0,2 1.

3.1.2. OcHOBHBbIE BUIbI HCKYCCTBEHHBIX a0pa3UBHBIX MaTEPHAJIOB

Cunrernyeckuit anvaz (AC). i noiaydyeHUs CHUHTETHUYECKUX aliMa30B
UCIIOJIb3YIOT YIIIEpO0COIepKalllie BellecTBa (Harnboee 4acTo NPUMEHSIOT rpadur,
pexe caxxy WIM JPEBECHBIA Yyrojb) ¢ MPUMEHEHUEM KaTalu3aToOpoOB — METAILI (XpOM,
HUKEIb, J)KeJIe30, KOOAJIbT U JIp.).

[Tox neficTBHEM BBICOKOW TeMIIEpaTyphl U JABJIEHUS TPOUCXOJAUT 00pa30BaHUE
CUHTETHUYECKUX aJIMa30B.

B uncTuTyTEe CcBepxTBepAbIX MarepuanoB (T. KueB) co3jmaH HOBBIM MaTepuan
“CnaByTH4”, 10 U3BHOCOCTOMKOCTH HE YCTYMAIOMIINKI MPUPOIHBIM ajiMa3aM).

DJIEKTPOKOPYHIBI OBIBAIOT YETHIPEX BUIOB:

HOpMaJIbHBIN 25eKTpokopyH (IA), BbIMIaBisgeMbld U3 OOKCHUTOB, U €O
pasHoBuaHOCTH [2A, I3A, [4A, ISA, 16A;

Oenblid  JIEKTPOKOPYHI (2A), BBIIUIABISIEMbId W3 TJIWHO3€MAa, U €ro
pa3sHOBUAHOCTHU 22A, 23A, 24A, 25A;

JIETUPOBAHHBIE  BJIEKTPOKOPYHABL,  BBIIUIABISIEMbIE W3  T[JIMHO3EMa C
pPa3IMYHBIMKU J100aBKAMH: XPOMUCTBIN 3JIEKTPOKOPYHI (3A) M €ro pa3HOBHUIHOCTH

32A, 33A, 34A, a Takke TUTAHUCTBIN SIEKTPOKOPYHJ (3A) M €ro pasHOBHIHOCTh
37A,;

MOHOKOPYHJ (4A), BBIIUIABJISIEMBbI U3 OOKCUTOB C CEPHUCTBIM >KEJIE30M M
BOCCTAHOBUTEJIEM C MOCJIEIYIOIINM BbIACICHUEM MOHOKPUCTAIIJIOB KOPYHAA.

DNEKTPOKOPYHJ COCTOMT U3 Okucu amomuHus Al,O3 u  HEKoToporo
KonuuecTBa npuMeceid. CopepkaHne OKUCH aIFOMUHUSI MOXKET KosiebaTbes oT 93 1o
96% B HOpPMaTbHOM 3JIEKTPOKOpYHAE U OT 97 1o 99% wu Oonee JerMpoBaHHbIX
AJIEKTPOKOPYHIAX U MOHOKOPYH/IAX.

KapOu kpemHus npeacraBisieT coOO0OM XMMUYECKOE COCTUHEHUE KPEMHHS U
yriepoja, MOJIy4YEHHOE M3 KOKCAa M KBaplLEBOro MECKa B JJIEKTPUUYECKUX Medyax NpHu
Harpese ux g0 Temmeparypst 2100 + 2200°C. Kapbug KpeMHHS SBISCTCS LECHHBIM
nuidyromum mMatepuasioM. OH UMEET 3epHa TEMHO-CHMHEH W 3€JeHOW OKPACKHU C
KPacHUBBIM I[BETOM M METAJUTMYECKUM OJieckoM. B 3aBHCHMMOCTH OT MPOIIEHTHOTO
coJiepKaHUsl YUCTOrO KapOuaa KpeMHHUs 3TOT Marepuan AensT Ha 3eieHsiid (6C) u
yepubii (5C). 3eneHpiil KapOu1 KpeMHHUsI COJEPYKUT YUCTOTO KpeMHuUs He MeHee 97%
u umeer ciuenyromue pasHoBunHoctu 62C, 63C, 64C. UepHblii KapOUa KpEeMHHUS
uMeeT caenayromue pazHoBuaHoct: 5S2C, 53C, 54C, 55C.

BaxxneimM CBOWCTBOM A3TOTO aOpa3MBHOTO MaTepHayia SBISICTCS BBICOKAs
TBEPAOCTh (TBEp’KE €ro TOJBKO aiMa3, 3JIb00p W KapOua Oopa) M BBICOKas
abpa3uBHas CIIOCOOHOCTh, KOTOpasi OOBSICHAETCA TEM, YTO €r0 3€pHa UMEIOT OCTPhIE
pexyiue rpari. OH TEIUIOCTOEK U BBIIEPKHUBAET TeMiepatypy 10 2500°C.
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Kap6un 6Gopa (Kb) mpencraBmsier coboit xumuyeckoe coenunenne BrC,
o0JagaeT BBHICOKOW aOpa3sWBHOMN CIIOCOOHOCTHIO, M3HOCOCTOMKOCTBHIO U XUMHUYECKOU
CTOMKOCTBIO.

Ky6uueckuit mutpun 6opa (KHB) — cBepxTBepnplii MaTepuall, BBITYCKAIOT
aByx HasBanwit: 31m00p (JI) m kybonut (KO) — mumdponopomkun u KM —
MHUKPOKPOIIIKH.

KHB BBIrOAHO OTIMYaeTCs OT ajiMa3a CBOEH BBICOKOM TEIJIOCTOMKOCTBIO M
W3HOCOCTOUKOCTBIO.

3.2. 3epHUCTOCTh

3epHUCTOCTh a0pa3WBHOIO MaTepHalia XapaKTepU3yeT pa3sMepbl adpa3WBHBIX
3epeH. a0pa3uBHBIM  Marepuan JeNnsIT Ha  nuiMd3epHa, HUIM(IOPOIIKH,
MUKPOIIOPOIIKA UM  TOHKHE MHKpOINOpomku. Pasnenenune unumdsepHa u
nUIMIOPOIIKOB MO pa3MepaM MPOU3BOJAT, paccenBas Ha cuUTax. B MeTpuueckux
CHUCTEMax 3a HOMEp 3€PHUCTOCTU MPUHUMAIOT HOMUHAJIBHBIN pa3Mep STYEHKU B CBETY
CEeTKM, Ha KOTOPOW 3aJE€p)KUBACTCA 3€PHO IPU pacceBe. ITOT pa3Mep YCIOBHO
BBIPAXKAIOT B COTHIX JOJSAX MWUIMMETpPA. HAlPUMEp, €CJIM 3€pHA MPOXOIAT uepes
a4eiku co ctopoHol 800 MKM M 3aI€pKUBAIOTCS HA CETKE C SYEMKaMHU pazMepoM
630 MKM, TO 36pHUCTOCTH a0pa3MBHOTO MaTepHasia 0003Hauarics HoMepoMm 63.

3epHUCTOCTh a0Pa3UBHOIO MaTepHraa MPUBEICHA HUXKE:

[Inmud3eprHo 200, 160, 125, 100, 80, 63, 50, 40,
32,25, 20,16

[Inmudrnoporniku 12,10, 8,6,5,4, 3

MUKpOMOPOIIKH M63, M50, M40, M28, M20, M14

ToHKHE MUKPOIIOPOIIKH M10, M7, M5

B ornuuue ot mmud3epHa u numMpNOpPOIIKOB K 36pHUCTOCTH MUKPOTIOPOIIIKA
n00aBiAOT OYKBY “M”, HOMEpP MOpPOIIKAa COOTBETCTBYET HauOOJbIIEMY pa3mepy (B
MKM) 3€peH OCHOBHOM ¢pakiiuu. Hanpumep, MUKPOTIOPOIIOK ¢ pa3MepOM OCHOBHOM
¢pakuuu 14 — 10 mxkm o6o3HayatoT HOMepoM 14. 3epHUCTOCTh NITU(IIOPOIIKOB U3
anMa3oB 0003HaYar0T APOObIO, B KOTOPOU YUCIHUTENb COOTBETCTBYET pa3MeEpy sUeeK
BEPXHEr0, a 3HAMEHAaTeNb pa3Mepy HUKHEro cuta. Hanpumep, y aimMa3HOro mopoIiika
ACB 123/100 3epHa OCHOBHOW (PpaKIu MPOXOIAT YE€pe3 CUTO Pa3MEPOM B CBETY
123 MM u 3aaepxkuBaroTcs Ha cute ¢ pazmepom 100 Mxm.

[To T'OCT 3647-80 [1] B 3aBUCUMOCTH OT HPOLIEHTHOTO COJIEPKaHKsI OCHOBHOM
dpakiuu o003HAYEHWE 3EPHUCTOCTU JIOMOJNHSIOT OYKBEHHBIM HWHIEKCOM B
COOTBETCTBHUHU C Ta0. 1
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Taomuna 1

Hnnexc MuHMMaIIBHOE MPOLIEHTHOE COJIEP)KAHUE OCHOBHOU
bpakuu 3epHUCTOCTH
200 -8 6-4 M63 — M28 | M20 — M14 | M10 — M5

B - — 60 60 55

IT 55 55 50 50 45

H 45 40 45 40 40

i 41 — 43 39 39
3.3. CBs3ka

Cpsizka B a0pa3uBHOM HMHCTPYMEHTE COEIMHSIET OTIEIbHBIE 3€pHa
a0pa3uBHOTO TMOPOIIKA MEXAYy COOOW. CBS3KM JACNSIT Ha HEOPraHUYECKUe M
oprannueckue. K HeopraHmyeckum cBsi3KaM OTHOCIT Kepamuueckyro (K),
cummkatayio (C) ¥ MarHesHagbHYI0 , K OpraHHuecKknM — OaxenuToByio (B) u
BYJKaHUTOBYIO (B). B mpombliuieHHOCTH mupoko npuMeHsaroT kepamudeckue (K),
OakeIMToBBIC U BYJKaHUTOBBIE (B) cBsI3KH.

3.4. TBeprocTh aOpa3MBHOIrO HHCTPYMEHTA

[To 'OCT 21445-84 [3] TBepa0oCTh a0pa3MBHOIO MHCTPYMEHTA — 3TO CBOMCTBO
CBSI3KM OKa3bIBaTh COMPOTHBIICHUE TMPOHUKAHUIO B aOpa3suBHBIM HUHCTPYMEHT
JIPYyroro Tena.

[Tonarue TBepAOCTU aOpa3MBHOIO MHCTPYMEHTA HE MUMEET HUYETOo OOIIEro C
TBEPAOCThIO abpa3uBHOro matepuana. M3 3epeH camoro TBepAoOro adpa3WBHOIO
MaTepraia MOKHO HM3TOTOBUTH MSTKUN aOpa3uBHBIA MHCTPYMEHT W HA00OpOT, U3
CaMOro MSTKOro aOpa3sWBHOrO Marepuaja MOXXHO H3TOTOBUTh OYE€HBL TBEPIbIi
a0bpa3uBHBIN MHCTPYMEHT. OOBIYHO MSTKUM aOpa3uBHBIM MHCTPYMEHTOM HA3bIBAIOT
TaKOW, M3 KOTOPOro alOpa3uWBHBIC 3€pHA JIETKO BBIKPAIIMBAIOTCS, a TBEPIbIM, W3
KOTOPOTO 3€pHa BbIKpalIUMBalOTC C TpyaoM. CormacHo craHgapty B TaoOim. 2
MIPUBEJICHA IIKajia TBEPAOCTH IUTHU(POBATBLHBIX KPYTOB.

Tabmuia 2
O6o03Ha4YeHNE TBEPIOCTH KPYTOB CreneHb TBEPIOCTH
Msrkuit M M1, M2, M3
Cpennemsrkuit CM CM1, CM2
Cpennuii C Cl1,C2
Cpennersepapiii CT CTl1, CT2,CT3
Teepabiii T TI, T2
Becbma tBepapiii BT BTI, BT2
Upessbryanino teepasii UT 4TI, T2
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[Ipy Manoii TBEpAOCTH 3€pHA CPAaBHUTENIBHO JIETKO BBIKPAIIMBAKOTCA U3
NUIM(OBAIILHOTO Kpyra, a MpH MOBBIIIEHHOW TBEPAOCTU 3€pHa Jepkarcs Ooiee
npouno. Hudper 1, 2, 3 copaBa oT OyKBEHHOro OOO3HAYEHHUS TBEPAOCTU
XapaKTEpU3yIOT CTENEHb TBEPAOCTH a0pa3MBHOIO HMHCTPYMEHTa B MOPAJKE €€
BO3pACTAHUS.

3.5. ®opma, pa3Mepsl U y3IIbl KperieHus MITH(GOBAIBHBIX KPYTOB Ha CTaHKE

dopma, pazmepsl mMdoBanbHEIX KpyroB periiameHTupoBanbl ['[OCT P 52781-2007
2 ¥ IpUBEJICHBI B Ta0JI. 3
3n1ech ke ykazanbl 0003HaueHust kpyros no ganaomy ['OCT.

Kpyru tuma 1 (III), 5 ([B), 7 IBH), 23 (IIBK) pabotator
IpPEeUMYIIECTBEHHO nepudepueit kpyra, a kpyru tuna 2 (K), 6 (UL), 11 (UK), 12 (T)
— topuoM. HaubGoneinee npumenenust Haxonat kpyru tumna 1 (I1I1). Kpyru tuma 2
(IIB) ¢ BbITOYKOW yOOOHEE TEM, UYTO KpEINeKHble (PJIaHUbl B HUX HAXOIATCS B
yriIyOJIEHUH U HE MEIIAIOT HOAXO0AY K MECTy HUIH(OBAHUS.

Kpyru tunma 23 (IIBK) npumensitor npu nud@oBaHUM [BYX WIH TpeX
B3aUMOINEPNECHIUKYISApHBIX ToBepxHOocTel. Kpyramu tuma 6 (UL) u 11 (YK)
3aTauMBAOT UHCTPYMEHTHI, HUTU(PYIOT HAPABIISIIOUIUE CTAHUH CTAHKOB.

KoHcTpykiuu y3710B KperieHus: NUMGoBaTbHBIX KPYrOB Ha MIMUHJIENE CTaHKa
pernamenTupoBansl 'OCT 2270-78 [5].

Ha puc. la nmoka3zaHnsl y3/1bl KperieHUs MIIU(OBaIbHBIX KPYTrOB Ha IIMUHJEIE
CTaHKa TpPHU TOMOIIM TEPEXONHBIX (UIaHIleB, HA pUC. 10 — KpemyieHue Kpyra Ha
omnpaBke (IaHIAMHU.
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TaoOmuna 3

Bun O6o3HaueHue Pa3mepsl,
Ocku3
Kpyra TUIIOB KPYTOB MM
I'oCTt |(I'OCT
2424-83 | 2424-
75
1 2 3 4 5
1 111 D =3+ 1060
Ipsamoi T=1+ 250
npoduih | [H=1+350
H
D
2 K D =200+250
T = 80+160
| H = 76+400
Komnpien
on H
D
1 2 3 4 5
P . D =10-+600
RS F T=13+100
7 H= 3+305
C ‘ H= 5:375
BBITOYKO 5 I1B T F=6+30
1
H
D
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P X D =40+300
| T =25+100
P= 13+150
Yameun H =32+ 250
T — .
BIC 5 uIg F = 20-+100
HAJTAH]IP y
MYECKHE
D .
H D =100+900
R5 F T =25+250
C S A— < i H = 32+305
JIBYXCTO | ||p=88+375
poHHeit 7 1B/ & ' F= 8+40
BBITOYKO P G _ q.
o G=8+35
B
D . D =50+300
P ~ Jmax T =25+150
H = 40+230
K =25+190
Yarmeun al Kal J = 34:247
KO:I)II/quec 1 K H a F=16+110
P =40+ 230
ke < XITE | JlE= g:40
3 o = 50+80
a1 =45°+80°
1 2 3 4 5
K D = 80+250
) U T=8+25
l _|H=13+32
i K =30+100
Tapenby 12 T Tl IN=3210
aTbIe H T U=2-6
ks W =4+ 13
N E=6+15
J =36+108
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o =15%:25°
P 5+15 D = 300750
Z R5 ] « T = 50+80
C R — | H=127+305
KOHITICC J ‘ P = 200500
Koit 23 | IIBK %2 ' ||F=T7+15
BBITOYKO »|U=25,35
# N =18+ 22
H— o0 =10%:20°
y D N
C ' &10
IIBYXCTO
pOHHE 26 IMBJIK p+1.5
BBITOYKO 2305
71 50043 ,
& 700

3.6. MapkupoBka UM ()OBATLHBIX KPYTOB

VYcnoBHOE 0003HaUEHUE XapPAKTEPUCTUKUA Kpyra HAHOCAT Ha €ro MOBEPXHOCTb
HECMBIBAEMOM KpacKOil B ONPEAEIICHHOW MOCie0BaTeIbHOCTH. OHO N1ae€T MOJHYIO
XapaKTEPUCTUKY NUIM(OBAIBHOIO Kpyra U YKa3blBaeT, C KaKOM OKpYKHOU
CKOPOCTBbIO UM 0Oe30macHO paboTaTh. DTH YCIOBHBIE O0O3HAYEHHS, MO CYIIECTBY,
SBJISIFOTCS TTACTIOPTOM UM (OBATILHOTO KpyTa.

[Ipumep ycioBHoro o6o3nauenus mo 'OCT P 52781-2007 [2] kpyra Tuna 1,
HapyHbIM quameTpoM D = 500 mm, Beicotoii T = 50 MM, TuaMeTpOM MOCaTOYHOTO
orBepctust H = 305 mm, u3 Oenoro snexrtpokopyHaa Mapku 25A, sepuuctoctu 10-11,
creneHn TBepaoctu C2, HOMEpOM CTPYKTypbl 7, Ha kepamuueckoil cBsizke KIA, c
paboueii ckopocThio 35 M/c, Ki1acca TOYHOCTH A, 1-ro Kjacca HEypaBHOBEIICHHOCTH:
1 500x50x305 25A 10-IT C2 7 K1A 35 m/c 1 xn 'OCT P 52781-2007.

ITo 'OCT P 52781-2007 [2] uuudoBanbHble KPYrd H3rOTABIMBAIOT ABYX
kimaccoB A u b. kpyrum kmacca A BBICOKOTO KayecTBa, B HUX HE JOIYCKAaKOTCS
KEJIe3UCTO-TIIJIAKOBbIE BKIIIOUCHMS, a B Kpyrax kjacca b momyckaercsi HeOOJbIIOE
KOJIMYEeCTBO ATUX BKMoueHus. IlllnudoBanbHble Kpyrn s CKOPOCTHOIO
¢ oBaHUS UMEIOT KPACHYIO TUaMETPabHYIO MOJocy U o0o3HaueHue 50 m/c.

3.7. IlpaBka nuiM@oBaIbHBIX KPYTOB

B mpomecce numdoBaHus BhICTyHaromuye 3epHa NUIMGOBATHHOTO Kpyra
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M3HAIUBAIOTCS, HCKAXACTCSl reoMeTprueckas opMa pexyiiel TOBEPXHOCTH KpyTa.
N3HOC KpYroB 3aBHCUT OT pPEXKUMOB TNUIM(OBaHMS, TPABIWIBHOTO BBIOOpA
XapaKTEPUCTUKHU KPYyTa U €ro HKCILTyaTalyH.

Ecnu npo4HOCTh CBSI3KM HE OYEHB BBICOKAsI, TO 3€PHO LIEJTMKOM BBIPHIBACTCS U3
CBs3KH. Tak MPOMCXOIUT OOHOBIICHHE (CaMO3aTauyWBAaHHUE) PEXKYIIEH MOBEPXHOCTH
kpyra. [Ipu ucrnonb30BaHUU KPYTOB BBICOKOW TBEPAOCTH, a TaKXKE MPU UYHMCTOBBIX
orepalnusax caMo3aTadyuBaHue Kpyra He MPOUCXOAUT U KPYT HEOOXOUMO TIPABUTH.

[IpaBka abpa3uBHOTO MHCTPYMEHTA — ATO MPHUBEIACHNE paboUeii TOBEPXHOCTH
aObpa3uBHOTO UHCTPYMEHTa B paboTocnocoOHoe coctosinue [2]. [IpaBky HeoOxoaumo
POU3BOUTH M TIPU ‘‘3acajMBaHUU’ Kpyra, KOT/a Mopbl Kpyra 3a0HUBarOTCsS MEJKOU
METaJUIMYECKOW MBUIBIO U 3€pHA MEPECTAIOT PE3aTh.

Jns mpaBku TNUIM(OBATBHBIX KPYroB TMPUMEHSIOT TEXHUYECKUE ajMasbl,
aJIMa3HO-METAJUNINYECKUE KapaHJalld M ajJIMa3HO-METAJUIMYECKUE WHCTPYMEHTHI W3
aJIMa3HOTO MOpOIKa (POJMKHU, OPYCKM U JIp.), a TakkKe MpaBKy HUIM(POBAILHBIMU
Kpyramu, TBEpAOCIUIaBHBIMU AuCKaMu. JIisi mpaBku HUTM(OBANBHBIX KPYrOB Ha
UM (OBAILHBIX CTAHKAX UMEIOTCS CIIEIIUATbHBIE MEXAHU3MBI.
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Puc. 1 V3nv1 kpennenus wnugosanvHulx Kpy2os:
@) Ha WnuHOele CMAaHKa Npu NOMoOwU NepexooHblx (hranyes;
0) Ha onpaexe Qaazamu(l—wnugosanvHulll kKpye, 2— KApmMOoOHHbIe NPOKIAOKU,
3— nepexoonvie ghranyvl; 4— wnuroeIb CManKa, 5— euHmol, 6— KOJIbYEBOU Na3 oo
banancuposounvle epy3uxu, 7— granysl, 8 onpaska, 9— eatiku)
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[MPAKTUYECKAS PABOTA Nel0.
XapakTepucTHKA IOMEHHOTO 11€Xa

Ieap padoThI: M3yYeHHUE OCHOBHBIX YYaCTKOB M OOOPYIOBaHUS JOMEHHOTO
1exa,

KpaTkue TeopeTnueckue cBeaeHHA.

CoBpeMeHHbIN JOMEHHBIN 11eX (puc. 4) BKIIOYAET OJIHY MM HECKOJIBKO IOMEHHBIX
neyeil, OTHeNeHUs] NPUEMHBIX OYHKEpOB ChIMyYMX MarepuaioB (OyHKEpHYIO
ACTaKaay), CUCTEMY MOJA4M IIUXThI, JUTCUHBIN JBOP (J11 KaXKIOW MeYd OTACIIbHBIN)
C CUCTEMOMH kKeI000B U NIIAKOOTAETUTENEH I pa3ieIbHOro cOOpa BBITYCKAEMBIX U3
JOMEHHOM I€YM 4YyryHa M IIJIAKA COOTBETCTBEHHO B YYT'YHOBO3HBIE KOBIIU H
[IIJJAKOBO3HBIE Yalllu, BO3AYyXOHArPEBATENd C Ta30BO3AYXOINPOBOJAMHU, CHCTEMY
ra300YHUCTKH, OTJEJIICHUE pPAa3JIMBKA 4YyryHa B CJIy4yae €ro TOBAPHOW IIOCTAaBKU B
TBEPJOM BUJIE (UyIIKOBBIN YYTyH), CKJIaJl TBEPJIOTO YyTryHa, YCTAHOBKY IIPHUIOMEHHOMN
TPaHyJISIIMM  [IJIAKa, BO3AYXOAYBHYIO CTAHLMIO, OTACJICHUE IPUTOTOBICHUSA
OTHEYMOPHBIX MacC JJiI PEMOHTa >eJ000B M UYYyTYHOBO3HBIX KOBIIEH, OTIEICHHE
BHEJIOMEHHOM 00pabOTKU YyTyHa U JIp.

MHorue TOMEHHBIE II€Xa UMEIOT B CBOEM COCTABE CKJIAJ] IIMXTOBBIX MaTepHaOB
(pyaHslii  7OBOp) C  BaroHOONPOKUIbIBaTEsIMH  (mpu!  mojaye  pynbl B
KEJIE3HOJOPOKHBIX BaroHax) W IMeperpy304HbIMU TperdepHbIMU KpaHaMmu (IIpU
nojia4ye pyJbl BOJAHBIM MYTEM B CyXO- Ipy3ax).
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Pucynoxk 4. VYcTpoHCTBO [IOMEHHOrO Ii€Xxa C pyIHbIM JBOpoM: 1 -
BaroHOOIPOKKUABIBATENb; 2 - IEPErpy304YHbIA KpaH; 3 - mradesnss MaTepraioB pyIHOTO
BOpa; 4 - KOKCOBBIM cwioc; 5 - OyHKepHas dcTakana; 6 - Mmeperpy304Hble BaroHbI
(pyAHBINA U KOKCOBBIN); 7 - CKUIIOBAsl siMa; 8 - CKUIMOBBIN MOJBEMHUK; 9 - MAIIMHHOE
3nanue; 10 -gomenHas nevn; 11 - KOJTOMIHUKOBOE YCTPOWCTBO IOMEHHOW meuu; 12 -
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ra3oorBojpl; 13 - swureiHbli gBOp; 14 - uyryHoBo3bl; 15 - nuiakoBo3sl; 16-
NBUICYJIOBUTENN TpyOOi oOuucTKH; 17 - arperaTbl TOHKOM oOuMCTKHA rasa; 18-
BO3AyXOHarpeBarenu; 19- paznuBounas mamuHa; 20 - BO3ayXoyBHas ctaHuus; 21 -
TPyOONPOBO XOJIOJHOTO BO3AyXa; 22 - TpyOONPOBO/ FOPSYETro Ay Ths

Ha pszie 3aBoJ10B CKJIaibl IIMXTOBBIX MATEPUAJIOB PACIIOJIOKEHBI | BHE JOMEHHOTO
1exa, M JKeJIe30CoAepiKallue MaTephalibl MOCTYMAIOT C arjioMepaldoHHBIX (haOpuk
(armomepar) u ¢ 'OKoB (OKaThIlIN) H BaroHax. I

JlomeHHasi meub - METAUTYPrUYEeCKUM arperaTr IAaXTHOTO THUIA ISl BBITLJIABKU
YyryHa U3 JKEJIE3HOU pyAbl U MPOAYKTOB €€ MOJITOTOBKHU (ariomMepara U OKaThILICH) C
UCIIOJIb30BAaHUEM TBEPJOrO TOIUIMBA (KOKCAa M €ro 3aMEHUTENeH - MOJIOTOTO YTJIs,
KHUJIKOTO Ma3yTa, IPUPOIHOIO ras3a).

JloMeHHas1 1eub - COBEpPUIEHHBIN METAJUTYPTHUECKUI arperat. B Hem ocylecTBieH
IPOTUBOTOK MAaTEpUajOB: CBEPXY OIYCKAIOTCA TBEPHbIE IIUXTOBBIE MaTepHUasbl -
KeJle3Hasi pyJa, arjioMepar, OKaTbhIlM, KOKC, a CHU3Y BBEpPX IOJHUMAIOTCS
PEaKIMOHHBIE Ta3bl, WMEIOIIUE BBICOKYIO TeMIlepaTypy. OTHM oOecrleuynBaeTcs
TECHBbI KOHTAaKT IIMXTOBBIX MAaTE€pPHAJIOB C Tra3aMH, CHOCOOCTBYIOIIMM OBICTpOMY
TEIUIOOOMEHY, HarpeBy, BOCCTAHOBJICHHMIO OKCHJOB JKeJlie3a, pacIlIaBICHUIO
MaTEepUaIoB ¢ 00pa30BaHMEM KHUAKUX YyT'yHa U nuiaka. ['a3, HOKuIaromui JOMEHHYIO
neYb, HA3bIBAEMbIN IOMEHHBIM (KOJIOLUTHUKOBBIM) Fa30M, UMEET HU3KYIO TEMIIepaTypy
(200-300 °C) 1 HH3KYIO TEIIOTBOPHYIO crI0co6HOCTD (3500-4000 KI[K/M1).
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Pucynok 5 /IomeHHas neun
JIOMEHHBII  IIpoLECC  OCYIIECTBIISETCA  HEnpepblBHO. Bcee  omepauuu

MPOUCXOJAT OJHOBPEMEHHO, HO Ha Pa3HbIX TOpH30HTaX Ieud. Ha ypoBHE ropha
TOPUT KOKC U 00pa3yrolyecs raza npoxoaT 4epe3 CJIOW IMIMXThI, BCTYNAIOT ¢ HEl B
XUMHUYECKUE peakimu M HarpeBaroT e€. OOpa3yronuiics KUIKUM Y4yTyH W IUIaK
HAKAIUIMBAIOTCS B TOPHE U MEPUOIUYECKU CIIMBAIOTCS Yepe3 JETKHU.

3aganue.
1. Haueptuth cXemMaTUYHO IJIaH PaCIOJIOKEHUS OCHOBHOTO 00OpYAOBaHUS

JOMEHHOT0 LIeXa.
2. Ilepeuncnuth M JAaTh KPAaTKYI0 XapaKTEPUCTHUKY OCHOBHOTO OOOpYIOBaHUS

JOMCHHOTI'O II€Xa.

Conepxanue oTuéra.

Hazanue u nieinnb paboThl.

Cxema pacmooXeHHus: 000pyI0BaHUS
XapakTepucTuka 0o00py10BaHUS
OTBeTHI HA KOHTPOJILHBIE BOMTPOCHI.

R A\
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KoHTposbHBIE BONIPOCHI.

1. Kakue maTepualibl IPUMEHSIOT JJIs BHIIIJIABKY YyT'yHA B IOMEHHOM meun?
2. UTO OTHOCUTCS K OCHOBHBIM Y4YacTKaM JIOMEHHOTO 1iexa?
3. Kaxkoe o0opynoBanue HaXOqUTCsl HB PYJHOM JIBOPE

4. Hepe‘-II/ICJII/ITL 1 OOBSICHHUTH Ha3HAUCHHUE 060py,ZIOBaHI/IH IICYHOT'O y4aCTKa:

— caMOM JJOMEHHOM MeYu;

- BO3JIyXOHAarpeBaTessim;

- IBUICYJIOBUTENISIM;

- YCTPOWCTBaM IO OYMCTKE T'a30B.

5. Tlepeuncnuth 1 OOBACHUTH Ha3HAYCHHUE 0OOPYIOBAHMS YIaCTKa MO YOOpKe

IIPOAYKTOB JOMEHHOM IIIaBKH.
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[TPAKTUYECKAX PABOTA Nel 1.
PacuingpoBka mapok craJjiei.

esap padoTHI: 3aKPENUTh HABBIKK ONPEICICHNS Ha3HAYEHUs, BUJA U COCTaBa
CTaJiell o0 UX MapKam.

KpaTkue TeopeTudyeckue CBeJIeHUsI.

Knaccudukanus craseii:
1. 10 XUMHUYECKOMY COCTaBY:
a) yriiepoaucrbie
0) JJerupoBaHHbIE
2. IO COoAAEP>KaHUIO yTIIepo/ia:
a) HU3KoyrJepoauctbie (Menee 0,25% C)
0) cpeaneyraepoauctbie (ot 0,25% - 0,6% C)
B) BbICOKOYTJIepoaucThie (0obie 0,6% C)
3. 110 COJIepP KaHUIO JIETUPYIOIINX AJIEMEHTOB
a) HU3KOJIETHPOBAaHHbIE CTAJIA COJIepkKAT MEHbIIE 2,5% JETUPYIOIIMX 3IEMEHTOB;
0) cpeaHesiermpoBaHHbIe CTaIu coqepxkar 2,5-10% Jerupyromumx 1eMeHTOB;
B) BBICOKOJIETHPOBAaHHbIE cTanu cojepxkar Oonbmie 10%  merupyromux
AJIEMEHTOB.
4.110 Ha3HAYEHHUIO:
a) KOHCTPYKIIHOHHbIE:
1) ctanm oOriero Ha3HaYeHUS (CTPOUTEIBHBIC, IEMEHTYEMBIC, YITydIllaeMbIe,
aBTOMATHBIE)
2) cTanu crenuaibHOr0 Ha3HaYeHUs (PeCCOPHO-TIPY>KUHHBIE,
MIAPUKOTIOIIITUITHUKOBEIE, H3HOCOCTOHKHE, BRICOKOIIPOYHBIC U JIP. )
3) cranu ¢ 0coObIMU CBOMCTBaMHU (HEPKaBEIOIIUE, )KAPOCTOUKHUE, )KAPOTIPOUHBIC)
0) MHCTPpYMEHTAJIbHbIE
5.110 CTENEHU PACKUCIICHHUS:
a) kunsimas (Ki)
0) moJsrycnoxkoiHas (Ic)
B) CIIOKOITHasA (CIn)
6. IO Ka4YeCTBY:
1) cranu oobIKHOBeHHOT0 KadyecTBa (S<0.05%, P <0.05%)
2) kauecTBeHHbIE cTATb (5<0.035%, P <0.035%)
3) BeIcokoKauecTBeHHbIE (S<0.025%, P <0.025%)
4) ocodoBbicokokauecTBeHHbIE (S<0.015%, P <0.025%)

Cramu IIPUHATO KJ'IaCCI/I(I)I/II_II/IpOBaTB 10 Ha3HAYCHUIO Ha KOHCTPYKIHUOHHBIC U
HHCTPYMCHTAJILHBIC, o XUMHYCCKOMY COCTaBy — Ha YIUVICPOJAHUCTBIC U
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JIETUPOBAHHBIE.

KOHCTpYKITMOHHBIEC YTIIEPOAUCTHIE CTATN OBIBAIOT OOBIKHOBEHHOTO KauyeCTBA H
KA4ECTBEHHBIE.

KoHCTpYKIIMOHHBIE YTIAEPOIUCTHIE CTAIM OOBIKHOBEHHOTO KadecTBa MPHUHSTO
nenuth Ha rpymnmnsl A, b, B. Cramu rpynnstr A mapkupyrot Ct0, Ctl, C12, C13, C14,
Ct5, C16. Cramu rpynnel b mapkupyror bCt0, bCtl, BCt2, BC13, BCT14, BCTS,
BCt6. Ctanu rpynmnsl B mapkupytor BC12, BCt3, BC14, BCT5. Hudpsr o603Hayator
HOMep Mapku crtainu. CTeneHb PACKUCICHHS CTaau 0003HAYAIOT B KOHIIE MapKH
OyKBaMU CIl — CIOKOMHas1, TIC — MOJYCIIOKOMWHAsA, KN — KUMsas craib. Hampumep,
BCTIknm — KOHCTPYKIIMOHHASI YTIAEPOJAUCTas KHUIIAIIAs CTajlb OOBIKHOBEHHOIO
Ka4yecTBa rpynmnsl b.

KoHCTpyKIIMOHHBIE YIIIEPOAUCTHIE KaU€CTBEHHBIE CTATN MapKUPYIOT HUPpaMu
08, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 85, KOTOpPbHIEC MOKA3BIBAIOT
CpeaHee COAEp KaHUE YTriepoda B COThIX AOJSIX mporeHTta. Hampumep, cramp 10 -
KOHCTPYKIIMOHHAS yTJIEPOAUCTAsl KAUeCTBEHHAs! CTalb, coaepxamas 0,1% yriepona.

NHcTpyMeHTalIbHBIE YTIEPOAUCTBIE CTANN MapkupyroT Y7, V8, V9, V10, V11,
V12, V13, rae undpsl NOKa3bIBAIOT CPEIHEE COJEPKAHUE YIIIepoa B JECATHIX JOJAX
npoueHTa. Hanpumep, Y12 — nuHcTpyMeHTallbHAs YI€pOaUCTas CTallb, COAECpIKaILas
1,2% yrnepona.

JlerupoBaHHBIE CTaIM KPOME OOBIYHBIX KOMIIOHEHTOB COJIEPKAT JICTUPYIOIINE
AJIEMEHTBhl ISl yIydllleHus CBOMCTB. Jlerupyromme 53JIeMeHThl 0003HAauYaroT
3arjJaBHBIMU OyKBaMU pycckoro andasura:

A- N (a3or)

b- Nb (anoOwuit)

B- W (Bonbdpam)

I'- Mn (maprauen)

I - Cu (menp)

E - Se (cenen)

K- Co (kobambT)

M - Mo (monubaeH)

H- Ni (aukens)

IT- P (docdop)

P- B (6op)

C- Si (xkpemHuit)

T- Ti (turan)

® - V (BaHaguit)

X - Cr (xpom)

- Zr (uupkoHuii)

Y - penko3zeMeNbHbIA METAIT

10 - Al (amomuHuit)

B Hauvane Mapku KOHCTPYKIIMOHHOM JIETMPOBAHHOM CTAJIM HAXOIATCA JIBE WIIH

71



Tpu UHU(QPBI, MOKA3BIBAIOIIUE CPETHEE COJACp)KAaHUE YIIepoJa B COTBHIX JOJSIX
mpoleHTa. 3aTeM ClieAytoT OyKBbI, 0003HAUYAIOUINE Jerupyroue 31eMeHTsl. Ludps
nocie OyKB MOKa3bIBAIOT COJECpPKAHHME JAHHOTO JIETHPYIOLIETO DJIEMEHTa B LEJbIX
nponeHtax. Ecnu mudpel mocne OyKBBI HET, TO COAEPKAHUE TOTO JIETUPYIOIIETO
anemenTa meHee 1,5%. Hanpumep, 12X18HI0T — KkoHCTpyKLIMOHHAs JIETUPOBAHHAS
ctaib, coaepkarias 0,12% C, 18% Cr, 10% Ni, menee 1,5% TI.

B Hauane mMapku MHCTPYMEHTAJIbHOW JIETHPOBAHHOW CTald HAXOAUTCS OJHA
udpa, MOKa3bIBaAIOLIas CPEAHEE COJIEpPKaHUE YIIIepo/ia B IECATHIX JOJSIX MPOICHTa
WM Udp HET, YTO IMOKa3bIBaeT cojepxanue yrieponaa 6omee 1 %. Conepxanue
JICTUPYIOIIUX 3JEMEHTOB OINpEAessieTcss TaK K€, KaK U B JIETMPOBAHHBIX CTaJISX.
Hanpumep, 9XC - uHCTpyMEeHTalIbHas JIETUpOBaHHas cTaiib, cojepxkamas 0,9% C,
menee 1,5% Cr, menee 1,5% Si.

BykBbI B KOHIIE MapKu CTajll O3HA4aloT: A - cTaib BbICOKOKauecTBeHHas, 111 -
0COOOBBICOKOKAUECTBEHHAS CTAITb.

BykBbl B Hauajge MapkKu CTajJld O3Ha4yalOT: A — aBTOMaTHas cTajib, P -
obIcTpopexyas ctaip, 11 - mapukonoAIMIHUKOBAs CTAIIb.

IIpuMep BbINOTHEHHS MPAKTHYECKON PadOThI.

XBCT' - uHCTpyMEHTabHas JITUPOBAHHAS CTajb, cojepxkaiias oonee 1% C,

menee 1,5% Cr, menee 1,5% W, menee 1,5% Si, menee 1,5% Mn .

10 XUMHUYECKOMY COCTaBY - JIETHPOBaHHAS;

IO COJIEPIKAHMIO YTIIepoa — BRICOKOYTJICPOIUCTAS;

IO COJICPYKAHUIO JICTUPYIOIINX JIEMEHTOB — CPEAHEICTHPOBAHHAS;

110 HA3HAYCHUIO - WHCTPYMEHTAJIbHAS;

10 CTETICHU PACKHCIICHUSI — CTTIOKOMHAS;

10 Ka4yeCTBY — KaUeCTBEHHAs.

3aaHus I BHINOJHEHUS NMPAKTHYECKON padoThl.
Bapuanr 1.

OnpenenuTs CpeIHUA XUMHUYECKUH COCTaB M KIIACCHU(UIIMPOBATH CTANIb IO
Pa3IMYHBIM MMPU3HAKAM:

10X17H13M3T

08k

7XI"2BM

Y10

X

BCt2xn

65T
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40
10X14I'14H4T
Ct0

Bapuanrt 2.

OnpenenuTs CpeIHUM XUMUYECKUH COCTaB M KJIACCHU(UIIMPOBATH CTAIb IO
Pa3JIMYHBIM MMPU3HAKAM:

07X21I'7AHS

bCt3cn

V13A

4X5SMDC

70

5XHM

V7

45X

Ct2Kn

40XDA

Bapuanrt 3.

OnpenenuTs CpeIHUA XUMHUYECKUH COCTaB M KIIACCHU(UIIMPOBATH CTAIb IO
Pa3IMYHBIM MMPU3HAKAM:

55

25XT'CA

5X3B3M®DC

V11A

Ct3km

X12M®

09X15H8IO

95X18

berSnc

20X17H2

Bapuanrt 4.

Onpenenuts CpeaHUN XUMUYECKUM COCTaB U KJIacCHU(UIIMPOBATh CTalb 10
Pa3IMYHBIM [MPU3HAKAM:
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4X4BM®C
BCt31mc

60

v9

6XC

55XTP
45XH2MDA
Cr4cn
65C2BA
12XIM®D

Bapuanr 5.

OnpenenuTh CpeIHUM XUMUYECKUN COCTaB U KJIACCU(UIMPOBATH CTANIb IO
PA3JIMYHBIM IPU3HAKAM:

20X20H14C2

2X8B8M2KS

10

V13

XD

XI'CB®

60C2

ber2kn

50X ®da

10X11H23T3MP

Bapuanr 6.

OnpenenuTh CpeIHUM XUMUYECKUN COCTaB U KJIACCU(UIMPOBATH CTAIb IO
PA3JIUYHBIM IMPU3HAKAM:

XTI

30

Crbcn

40X10C2M

12X17

4X5B2®C

XB5

VI10A

BCt5cn

10X14AT5
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ITopsAI0K BHINOJTHEHUS] NPAKTHYECKOH padoThl.

1. 3anucaTh Ha3BaHHE U 1I€Jb PAOOTHI.
2. BoiOparb Bapuant. OnpenenuTs I KaKI0H MapKu CTaid €€ XUMUYECKUN

COCTaB M IPYIIY, K KOTOPOA OHA OTHOCHUTCHI.

g E

©ooNOo

Conep:xanue oTuéra.

1. HaszBanwue u 11e1p pabOTHI.
2. Bua u coctaB KaXa10¥ CTaIN.
3. OTBeTHl Ha KOHTPOJIBHBIE BOIIPOCHI.

KoHTpoJsbHBIE BONIPOCHI.

[To xakuM npU3HAKaM KJIACCUPUIUPYIOTCS CTAN?

YeM OTIu4aroTCs JETUPOBAHHBIE CTAM OT YTIEPOIUCTHIX?

Kak BIHsIOT MOCTOSIHHBIE TPUMECH Ha CBOMCTBA CTAJIEH?

Kaxkue ObIBatoT BU/BI YIJIEPOIUCTBIX CTAIEH?

Kak mMapkupyroTcsi KOHCTPYKIMOHHBIE YIJIEPOAUCThIE CTaIH OOBIKHOBEHHOIO
KadecTBa?

Kak MapKkupyroTCsi KOHCTPYKIMOHHBIE YIIEPOJUCTHIE KAUECTBEHHBIE CTAIU?
OT 4ero 3aBUCHUT Ka4eCTBO CTaJIH?

Kak MapKkupyroTCsi UHCTPYMEHTAJIBHBIE YIJIEPOAUCTHIE CTAIN?

. Kak BIusrOT s1erupyromye 31eMeHThl Ha CBOMCTBA CTaJIe?

10 Kak oTnuunTth J1€rMpOBaHHYI0 KOHCTPYKIIMOHHYIO CTlIb OT JIETUPOBAHHOU

UHCTPYMEHTAJIBHOW?

11. Kak 0003HayaroTcs JErupyrouMe 3JIEMEHThl B MapKax cTajiei?
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I[TPAKTUYECKAS PABOTA Nel2.
IHoaroroBka pedepara u Tesuca J0KJIaAa HA KOH(epeHU U0

1. TpedoBanus k pedepary
Tema pedepara BEIOHpAETCS 1O CIHUCKY:

1. OOmme BoOMpOCHl TEXHOJOTUM MamUHOCTpoeHus (TexHomorudeckuii
npouiecc M ero crpykrypa. Kiaccudukanus TEXHOJIOTHYECKHUX IPOIIECCOB.
[Iporpamma  BbIlycKa  W3JENUH,  TUNBl  Hpou3BoAcTBa.  OcoOeHHOCTH
TEXHOJIOTHYECKUX TMPOLECCOB B pA3JIMYHBIX THUIAX MPOU3BOACTBA. (CHOBBI
TEXHUYECKOTO HOPMUPOBAHUS).

2 [TpuHIMIBI TOCTHXKEHUS KauecTBa MaMHbl (OCHOBBI IOCTHKEHUS KauecTBa
MamuHbl. OCHOBHBIE BHJIBI CBSI3€M MEXJy MOBEPXHOCTSMHU JAETaJed MAIWHBI.
Omnpenenenre NoJ0KEHUs TBEPIOTO Tela B IPOCTPAHCTBE).

3 IIpuHIMIBI PAalIMOHAIBHOTO MPOEKTUPOBAHUS OCHOBHBIX TEXHOJOTHUYECKUX
npoueccoB  (IIpoexktupoBanue cTaHOYHBIX onepanuii. OCHOBBI  pa3pabOTKU
TEXHOJIOTMYECKOT'0 Ipoliecca MEXaHM4eCKOM o0paboTku. TUIOBBIE U TPYIIIOBBIE
TEXHOJIOTUYECKHE IPOLIECCHI).

4. Mexannueckast 00paboTka. TeXHOJIIOrHueCKre MPOLECCHl C UCII0JIb30BAaHUEM
METOJI0B 00pabOTKHM O€3 CHATHS MaTepuaa.

5. TexHonoru4eckue MpPOLECCHl C HCIOIb30BAHUEM METOJIOB C HAHECEHHEM
MaTepHuaoB.

6. TexHosornyeckue Nporecchl TEpMUIECKO 00pabOTKU cTaIn

7. OkpacouHbie pabOTHI

8. Ky3HeuHo-npeccoBoe mpOU3BOJICTBO

9. JIuteiiHOE MPOU3BOACTBO

10. BHyTpuuexoBOil MEXOINEpPALMOHHBIA TPAHCHIOPT MAIIWHOCTPOUTEIBHBIX
LIEXOB

11. Omacubie u Bpeanbie GakTopsl TexHochepbl. CpeacTBa 3allUThl, BUABI U
knaccudukaius. Beroop u pazpadoTka 3(h(peKTUBHBIX CPEICTB 3alUTHI.

12. 3ammTa OT TEIIOBBIX U3JIy4eHUH. Pacuer Terio3almmuTHBIX SKPaHOB.

13. 3amura ot BuOpaiuu. PacueT cpeacTs 3amuThl OT BUOpaIuu

14. 3amwmra ot wmyma. OuU3MYECKHE XapaKTEPUCTHKUA IIyMa, €ro
HOPMHUPOBaHUE. AKYCTUUECKUE PACUETHI.

15. 3amuTa OT HOHU3UPYIOLIETO U3ITYYEHHUS.

TpeboBanus k opopmiieHnto pedepara

O6BeM moimKeH cocTaBiaTh 7-10 crpaHuir.

O6mue tpedoBanmsa: 'OCT 7.1-2003. TekcT BBINOJIHSIIOT ¢ MCIOJIH30BAHUEM
KOMIThIOTEpA Ha OJHOM CTOpOHE JiucTa Oeoi Oymaru, popmarta A4, mpudt — Times
New Roman 14-ro pa3mepa, MeXCTpOUHbII UHTEpBaI — 1,5.

Homep cTpanuilpl mpoCTaBiIsSIOT B LIEHTPE HUWKHEHW YaCTH JIUCTA, CTPAHUIIBI
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TEKCTOBOTO MaTepHalia ClIeIyeT HyMepoBaTh apabckumu mudpamu, coOIromas
CKBO3HYIO HyMEpalMl0 MO BCEMY JOKYMEHTY. TUTYJIbHBIM JHUCT TEKCTOBOIO
JOKyMEHTa BKIIIOYAIOT B OOIIyr0 Hymepanuio crpanul]l. Homep cTpaHuIbl Ha
TUTYJILHOM JIUCTE HE MPOCTABJISIOT.

Paccrosinue oT kpast Oymaru 10 TpaHuLl TEKCTA CIAEAYET OCTaBIATh:

B Hayaje cTpok — 30 MM; B KOHIIE CTpOK — 10 MM; OT BepXHEH WJIM HUKHEH
CTPOKH TEKCTa JI0 BEPXHETO WJIM HUXKHETO Kpas Oymaru — 20 MM.

Pasmep aGzanHoro orcryma JOMKEH OBITH OJUHAKOBBIM IO BCEMY TEKCTY
JIYCCEPTALUM U PaBHBIM 12,5 MMm.

Pazpaenbl 10oKHBI KMETh TIOPSAIKOBBIE HOMEpA B IMpeeiax BCeil quccepTalui,
0003Ha4YEeHHbIE apaObCKUMU LU(ppamMu.

[loapa3zaensl AOMAKHBI MMETh HYMEpPAIMIO B Tpeaesiax KakIoro pasjena.
Homepa mnonpasznenoB cocToSIT W3 HOMEpa paszelia U MoApas3ieia, pa3lielIeHHBIX
TOYKOW. B KOHIIE HOMEpa moApa3iesia TOUKa HE CTABUTCHL.

HyMepanuss myHKTOB AOJDKHA COCTOSITh M3 HOMEpa paslielia, Mmojapasjeiia u
yHKTA, Pa3/ICJICHHBIX TOUKOM.

3aroyioBOK pas3enoB, MOAPA3/IEIOB U MTyHKTOB CIEAYET MeyaTaTh ¢ a03alHOTO
OTCTyIa, C MPOMUCHOW OYKBBI, O€3 TOYKM B KOHIIE, HE MOJYEPKHUBAs. 3aroJIOBKU
CTPYKTYPHBIX 3JIEMEHTOB PACIOJIAraloT CHMMETPUYHO TEKCTY U OTIEIAIOT OT TEKCTA
MHTEPBAJIOM B OJJHY CTPOKY.

Paccrosinue Mexmy 3arojioBKOM M TEKCTOM JIOJKHO OBITh PaBHO 3 MHTEpBAJIaM.
Paccrostnrie Mex Ay 3arojloBKaMu pasjienia v nojapasjena — 2 MHTepBaa.

bubnuorpaduueckuii cnucok AomkeH ObITh oopmiieH B coorBeTcTBUM ¢ ['OCT
P7.05-2008 «bubmuorpaduueckass 3anuch. bubmmorpaduueckoe — ommcaHue».
KomuuectBO HMCTOUHWKOB JUTepaTypbl He MeHblne 5. OO0s3aTebHO MPOCTABIATH
CCBUIKY Ha JINTepaTypy B TEKCTE B KBaJpaTHBIX CKOOKaX, Hanpumep, [1,2, 5-7] .

2. TpeGoBanus K Te3uCy A0KIAA

MOJIEJHUPOBAHHUE NTPOLHECCOB 1 CUCTEM

A.A. Banos, b.b. Cunopos
TynbCKUM rocy1apCTBEHHbBIN YHUBEPCUTET,
r. Tyna

Kpamxas annomayus.

Jlokaapl MOTYT UMETh 00BeM 2 — 5 cTpaHuIl (JOIMYCKAIOTCs MaTepUaibl 10
10 crpanwmi) popmarta A-4 B pegaktope MS Word 2007 (wiur COBMECTHMOM C HUM).
[Tons: BepxHee, HWXKHee, npaBoe, JeBoe — 20 M. Illpudt — Times New Roman 14
(TNR - 14). Mexcrpounsiit uaTepBai — 1,0, ab3arabiii otcTym — 12,5 Mwm.

Pucynku — depHo-Oenbie W BHEIPSIOTCS B JIOKYMEHT KaK PHUCYHKH (HE
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JOJHKHO OBITh OOBEKTOB U3 IPYTUX IrpadUuecKux peaakTopoB, Harpumep, MS Visio).
[TonnuceiBatorcs: Puc. HazBanue. PaccTosiHue oT TekcTa 1O pUCYHKA MM TaOIUIIbI
CBepXy U cHU3Y — | uHTepBai. Pa3mep pucynka He noxeH npesbimarh 500 Kb
(0,5 MB).

OBA3ATEJIBHO HAJIMYUE AHHOTALIUMN.
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