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1. OEJIH OCBOEHUA TUCIUITJIAHBIL

Henssmn  ocpoenms  JucumiuiMERl  «Cogpemennsie  npobremel  UHCPYMEHMANLHOZ0
obecnedenys MawuHOCMPOUMENBHLIX NPOU3G00CTHGY - O3HAKOMUTE O0YJaroluxcs C IpodieMaMu
HHCTPYMEHTANBHOTO obecneueHus MeTaIopeXyInero obopyqoBaHusS B TOM dHcle cTaHKoB ¢ YITY;
OCBOGHHE METOIUKH TPOSKTHPOBAHMS PEXYINETO JIE3BHHHOTO WHCTPYMEHTa, OCHAMIEHHOTO
MHOTOTPAHHBIME TBEPIOCIDIABHBIMYU HEIIEPeTAUNBACMEIMH IIACTHHAMH H 0DOCHOBAHHOMY BbIOODY
METAINIOPEXKYINETO M BCIOMOTATENBHOIO HHCTPYMEHTA IS TOKAPHBIX, (pesepHBIX CTAHKOB H
aBTOMAaTHYECKHX JIHHHI.

3apavamn aucnunumHel «CoBpeMeHHBIE IIPOOIIEMBl HMHCTPYMEHTAIBHOTO oOecIedyeHus
MAaLTHHOCTPORTENBHBIX [IPOH3BOJICTEY SBISIFOTCS!

- O3HAKOMHTDL OyAyIIMX MarvcTpoB ¢ TEIISHUHSIMH Da3BHTHUS DPEXKYINETo HIICTPYMEHTA,
HCIIOJIB3yEMOr0 Ha OIlepallisaxX MeXaHH4IecKoil 00paboTKH 3aroTOBOK;

- ¢ 00IIMMH NPHHIMIAMY IOCTPOSHHS HHCTPYMEHTAIIBHOTO 00eCIIedeHHS CTAHKOB,;

- H3Yy4YUTb OCOOEHHOCTH PEXYIIEro HHCTPYMEHTA A CTAHKOB TOKApHOH, dpe3epHolt rpyit,
MHOroyYHKIHOHANLHEIX, MHOTOOIIEPAllMOHHEIX ¢TaHKOB ¢ UITY u apToMaTHUeCKHX NHHHI,

- H3YYMTh KOHCTPYKTHBHOE OQOpMIIGHHE peXylLIero MHCTPYMEHTa C  HOJNBOIOM
OXJ@KAaomel JKHAKOCTH HEeNOCPEACTBEHHO B 30HY pPe3aHHs, & TakkKe BCIOMOTaTelbHOro
HHCTPYMEHTA;

- HayduTh 0OOCHOBAHHOMY BBIOOPY PEXKYIIET0 M BCIIOMOTaTENBHOrO HHCTPYMEHTA UL
YCIOBHH aRTOMATH3HPOBAHHOIC IPOM3ROICTRA.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OITOII

Jucnumaa «Coepemennvle npobremvr UHCINPYMEHINANBbHO20 obecneyenus
MOUUHOCHIPOUMENLbHBIX  APOU3600CE» OTHOCHTCS K obs3arensHOM dwact  yue0HOrO IUlaHa
noAroToBkH o Hanpasinesuro 15.04.05 «Komcrpykropcko-texHonorudeckoe ofecneuenue
MallHHOCTPORTENBHBIX  Hpom3BoAcTB»  b1.0.10. [a1 ycOoemHOro OCBOCHHA JUCLIHILIAHEI
obydaromuecs: JOIxHEE 00JanaTk X0OpolueH MOATOTOBKOH 110 METAIOPEXKYIIHM CTaHKaM, TEOPHH
pe3anus METa/IOB ¥ TEXHOJTOIHH MalIMHOCTPOSHHUS.

3. IINTAHHUPYEMBIE PE3YJIBTATHI OBYYEHHA 11O JUCHUILIMHE

IInanupyemsle pesynbTarst 0OydYeHHS 110 JMCIMILIMHE, COOTHECEHHBIE C ILIaHHPYEMBIMHE
pesyneraramy ocgoenus OIIOIT (koMueTeHIEAMH 1 HHAMKATOPaME JOCTIKEHUS KOMIIETEHIHH )

dopMHUpyeMble [TnanupyeMeie pe3yibTaThl 0OYUEHHS MO THCIHILTHHS, B Haumenopanue
KOMIIETEHLIHH COOTBETCTBHH ¢ HHAHKATOPOM JOCTHKECHHS KOMIIETSHLIHH OLIEHOYHOTO
{(xox, copepxanue HHOMKaTop OoCTHKEeHHS Peaynprats! 00yveHH s IO cpeacTsa
KOMIIETEHLINH) KOMIIETEHLIHH JUCHMITIHHE
(x0d, codepacanue
uHouKamopa
OITK-4. Cnocoben OIIK-4.1. 3aaeT 3HaeT: TUIIOBLIE METOOHUKH Oruer no
MO/IrOTARITHBATE THUTIOBBIE METOJTMKHM NPOBEHEHUS HCCNISIOBAHUI H CaMOCTOATENBHOH
HAYYHO-TEXHHWYECKHE | NMpPOBEICHUS NPOEKTHO-KOHCTPYKTOPCKHX | paboTe, colepKale
OTU¥TEl M 0030pE MO | HCCSNOBAHUI K pabor B 00nacTH OfHO- U paspaboTKy
pe3ynsTaTam TIPOCKTHO- MHOTOIC3BHHHEIX PCAKYLUIX KOHCTPYKIHH
BBINOJIHEHHBIX KOHCTPYKTOPCKHX paboT ; UHCTPYMEHTOSB, B T. 4. CTAHOYHOTO
UCCNEIOBAHMIE H B ofnacTH OCHAIICHHBIX npucnocofnenns ¢
HMPOEKTHO- MAIIHHOCTPOSHHA. MHOTOTPaHHEIMH HeoOXOIMMBEIMA
KOHCTPYKTOPCKHX OITK-4.2. ¥meer HelnepeTauHBaeMBIMH CHIIOBLIMH 1
paboT B obnacTu AHATH3HPOBATE H TBEPACCIIABHEIMH TOYHOCTHBIMH
MAalTMHOCTPOCHHUA. rPamMOTHO W3JIAraTh TIIACTHHAMH. pacueramu.
TNOJIyYSHHBIE PE3YNETATE




HCCIENOBAHHE B HAYMHO-
TEXHHYCCKUX OTHETAX H
ob3opax.

OIIK-4.3. Bnageer
HaBLIKAMM NMOArOTOBKH
HAYYHO-TEXHHYECKHX
OTHETOB 4 0030pOE 1O
Pe3YNLTATAM
BBITIOJIHEHHBIX
HCCAEeAOBAHME 1
NPOEKTHO-
KOHCTPYKTOpPCKHX pador B
obnactH

YMeeT: NpOBOJAMTE aHATTH3 H
00paboTKy pesyJibTaToB
HCCIIENOBAHMI PeXyILnX
HHCTPYMEHTOB K COCTaBAATh
HAYYHO-TEXHHYECKHE OTHETHI
u 0030pEI.

Bnaneet: HaBBIKAMH
TNIOArOTOBKH HAYYHO-
TEXHUMECKHX OTUETOR H
0030poB N0 pe3yNbTaram
BBITIOJTHEHHEBIX HCCNEIOBaHUH
U [IPOEKTHO-
KOHCTPYKTOpPCKHX padoT B

MAaLIHHOCTPOEHHUS. obnacTH MalIHHOCTPOSHHS.
[TK-1. Cnocoben TIK-1.1. 3naet THNEI 3HaeT: TPYIIHEL ¥ THIIBI
paspabarsiBaTh NPOU3BOACTBA ACTaNeh TEXHOJIOTHYECKOIO
TEeXHOJIOTHUECKHE MAUHHOCTPOEHHS 060pya0BaHHMS, CTAHIAPTHBIX
IPOLIECCE] BBICOKOH CGIIOKHOCTH, HHCTPYMEHTOB,
H3rOTOBIEHHS PA3HOBHAHOCTH npHcnocodIeH i H
deraneti TEXHOMOIHYECKOTO KOHTPOJIBHO-H3MEpHTEIIbHOMH
MAHIHHOCTPOESHHS o0opyaoBaHus, OCHACTKH, HCTIONBE3YEMBIX B
BBICOKOH CJIOMKHOCTH | CTAHIAPTHBIX Pa3IMYHEIX THIIAX
HHCTPYMEHTOB, MAILTHHOCTPOHTETLHOTO
npucriocobnenyil u [IPOU3BCACTBEA.
KOHTPOJIRHO- YmMeeT: NpoBOIMTE BXOJHOH
H3MEPHTERbHOH TEXHOJOTHYECKUH KOHTPOID
OCHACTKH. uepTexei CHOXKHEBIX AeTaneH,
MK-1.2. ¥meer aHATM3KPOBATE TEXHUYECKHE
aHATTH3HPOBATh TpebOBaHHUS K HAM; BEIOHPATE
TeXHHYECKHE CXeMBl M CPeACTEA KOHTpONA
TpeforaHuA, TeXHAYECKHX TpeCoranmii;
HNpeABARISEMBIE K BEIOHPATE CXEMEI
JeTanam GasupoBaHKA M 3aKpEILICHUs
MALIHHOCTPOSHUA 3arOTOROK CIIOKHEIX AeTanei;
EBICOKOH CJIOKHOCTH. paszpabaTheIBaTh MaplIPYTHYIO
HK-1.3. Ymeer H OTIePaLHOHHYIO

BBIOBPATE CXEeMEI H
CpencTBa KOHTPONA
TEXHHYECKHX
Tpebopauui,
NPenBABIAEMBIX K
JetaisM
MALIHHOCTPOEHHS
BLICOKOH CJIOMKHOCTH.
T1K-1.4. VMeeT
BBIOUPATE CXEMBI
OazupoRaBns v
3aKpenaeHy 3arocToBoK
Heranei
MALIHHOCTPOSHUS
BBICOKOH CJIOMKHOCTH.
[TK-1.5. YMeer
paspabaTEIBaTh
TeXHOIOIHYECKHE
MAapLIPYTDI H
TEXHOIOIHYCCKME
OMEepauyH H3roTOBJIEHH

TEXHOJOIHID H3rOTOBJICSHHA
CITOYKHEIX ,aeTa.neffI, a TaKkKe
MPpOrHO3HUpPOBaTE TOYHOCThE
00paGoTKH MPH
NPOEKTHPOBAHHH
TEXHOAOFHYECKHX OIepaLmii.
Bnapeer: HaBBIKamMK BHIGOpa
MOJIJIEH METAIIOPEIKYILIHX
CTaHKOB, CTAHAapPTHBIX
PEMYILIHX HHCTPYMEHTOB,
npuenocotnennit u
KOHTPONBHO-H3MEPHTENLHON
OCHACTKH, HEOOXOMUMBEX TS
peanuzalmu pazpaloTaHHBIX
TEXHOJNOIrH4eCKHX IIPOLESCCOB
H3TOTORNEHHA CIIOMKHBIX.
IeTaneii MallHHOCTPOSHHKS;
HaBeIKaMH pa3zpaboTku
TEXHUYECKHX 3aatuil Ha
paspaboTKy CIeLHANBHEIX
IpHCIOcODIEHHH H OCHACTKH

SK3aMeH o
JIHCIMILIMHE




JeTanei
MAIIHHOCTPOEHNA
BBICOKOH CITOKHOCTH.
HEK-1.6. Ymeer
PACCHHTEIBATE TOYHOCTD
00paboTKH 1pH
TIPOeKTHPOBAHHHE
onepalui U3roTOBIeHHA
aeTanet
MAIIHHOCTPOSHHU
BEICOKO CIIQKHOCTH.
I1IK-1.7. Bnageet
HaBBIKaMU BHIOOpA
TEXHOJOTHYECKOT0
obopynoBaHud,
CTaHJAPTHBIX
HHCTPYMEHTOB,
npHcriocobneHuit 1
KOHTPOJNLHO-
H3MEPHTENLHOR
OCHACTKH, HeOOXOMMMEIX
IUIs pealiH3aium
paspaloTaHHEIX
TEXHOIOTHYECKHX
IIPOLIECCOB
WU3rOTOBIIEHHS AeTarei
MAIIHHOCTPOSHHA
BEICOKOI CIIOKHOCTH.
[1K-1.8. Baageer
HABBIKAMH pazpaboTKH
TEXHHYECKHX 3alaHuii Ha
MPOEKTHPORAHWE
CHeLHaNbHBIX
npucnocobneHuii 1
KCHTPOJNBHO-
U3MEPHTENBHOA
OCHACTKH JIJIs
peanu3anun
pazpaboTaHHBIX
TEXHOIOTHYECKHX
MPOIlEcCcoB
W3TOTOBNEHUs AeTaneii
MAalHHOCTPOSHHA
BBICOKOIt CIIOKHOCTH.
ITK-1.9. Biageer
HaBBIKaMHM pazpaGoTKH U
COrNACOBBIBAHMA
TEXHONOrHYECKOH
NOKYMEHTALIHH Ha
TEXHONOTHYECKHE
MIPOLECCH M3rOTORJISHHS
AeTaneii MallMHOCTPOSHHS
BEICOKOQI! CJIOKHOCTH.

JUISL peanu3anin
paspaloTanHeIX
TEXHOJIOTHYECKHX ITPOLIECCOR,
a TaroKe pa3paboTKH U
COTNMacoBaHHA
TEXHOJIOTHYECKO
JIOKYMEHTAIMH Ha
TEXHOJIOTHYEeCKHE ITPOHECCHI
H3TOTOBIEHHS CIOXKHEBIX
AeTaneH.




4. OBPBEM H CTPYKTYPA TUCHUILINHBI

TPYJIOGMKOCTB JUCITHNIIMHEI COCTARIAET 3 3a9EeTHRIX SIHHMII, 108 uacos.

4.1. Temarruecknit nnad (Gpopma odydenns - 09Has)

No

HaumMenosauue Tem u/unum
paa,uemm/'rem AHCHHITHHEL

CemecTp

Henens cemectpa

KonraxtHas paGota

00yuaroIHXcs
C rnnegarorH4ecKim
pabOTHHKOM

Jleximu
JlabopaTtopHsie padoTsl

B hopMe NpaKTHYECKOH

NoarcToBKH

CamocTosTensHas
pabota

DopMel
TEKYLIET0
KOHTPOJIA

YCIIERAEMOCTH,
dhopma
TIPOMEKYTOUHOIR
aTTCCTALHH
(no cemecmpam)

Oo0ecnevene TEXHOJIOIHYECKAX
onmepaumii, BLIMOJHAEMBIX
JIe3BHIHBIM PEKYIHM
HHCTPYMEHTOM

| TIpakTU4ecKne 3aHsTHs

Peiitunr
KOHTpoJab Ne 1

1.1.

TenjieHIMA pa3sBHUTHA Jie3BHHHOIO
PEXYLUEro MHCTPYMEHTA.
CoBpeMeHHEIe Te3BUIHEIC
PEeXYyLLHE HHCTPYMEHTHI [
obpaboTki neTaiei Ha TOKAapHEIX,
(hpesepHEIX CTaHKaX,
CBEpJIM/IBHBIX, B T. 4. HA CTAHKaX
¢ YUITY. IMogeoa COX B 30HY
pe3aHMs Ne3BHHHBIMU PeXXyLIHMH
HHCTPYMEHTAMH.

1.2,

Pexxyiuue nespuiHbie
HHCTPYMEHTBI C M3HOCOCTOHKHMH
NoxpeITHAMA. Criocos! mogayu
COX npu obpabotke
Ne3BHHHBIMH HHCTPYMEHTAMH.
TeXHONOrHYeCKHe BOIMOKHOCTH
Ne3BHIHBIX PEXKYILHX
HHCTPYMEHTOM. PenMbl
pesanus. IlepcrniekTHRHEIE
Je3BHHHEIE pexyLIMe
HHCTPYMEHTEI U151
koMOHHHpoBaHHOH ofpaboTin
JetaneH MaluuH.

HucrpymeHTANBHOE
obecHedeHne OMepALHii,
BBINTOJIHACMBIX 36933HBHBIMH
ILTHPOBAJIBHBIMH KPYraMHu

4=
10

30

Peitrunr
KoHTposs Ne 2

2.1.

Cranaprisie Kpyry, Lejbible,
cOOpHbIE THCKPETHBIE
LLTH(OBANBHEIE KPYTH,
JIOCTOHHCTBA M HEJIOCTATKH,
06nacTH HCTIONB30BAHMS.
XapakTepHcTuka abpasyBHOTO

15




MaTepHana Kpyroe. PesxumMel
IUIKQOBAHNS H TEXHOIOTHUECKIE
BO3MOJKHOCTH KPYTOB.

2.2. | ObpaboTka MUMHHIPHYECKHX, 1 7- 4 3 15
IIIOCKHX [IOBEPXHOCTEH, PEXKHME] 10
INKHMOBAHUST W TIPABKH perKymuei
MOBEPXHOCTH KPYTos.
[IpoH3ROAHTENEHOCTE M KAYeCTBO
00paboTKH CTAHZAPTHRIMH H
TEKCTYPHPOBAHHEIMH KPYTaMH.

3. | HpoexTunposanue 1 (11-| 6 8 30 | Peiitunr
nepceRTHBHBIX 18 KOHTpPOJB Ne 3
KOMOHHHPOBAHHBIX JIe3BHHHBIX
H adpasHBubLIX KPYToB

3.1. | ObocHoBauKe paspaboTkn 1 {11-] 3 3 15
KOMOHMHHPOBAHHBIX JI€3BHHHEIX 13
HHCTPYMEHTOB U
KOMOHHHPOBAHHEIX

UUIHQOBATBHEIX KPYTOB
HexopHeie janHbIe Ans
npoexrTuporanns. Paspaborka
KOMOHMHHPOBaHHBIX JIE3BHHHBIX U
UG OBANBHLIX KPYTOB, X

pacuer.
3.2. | MeTonuka NpoeKTHPOBAHHA 1 14- 3 5 15
JHUCKPETHOTO TH(OBATEHOTO 18

RHCTpyMeHTa, Pacuer reomeTpun
pexcyiero abpasuBHOTO
NIOBEPXHOCTHOr 0 €108 Kpyra Ha
MEXAHHUYECKYIO IPOYHOCTE.

Beero 3a 3-#_ceMectp: 18 18 72 3auer
108 uacos, 3 3a4eTHBIE eIHHHILIB!

4.2. Conep:xaHae JeKIHOHHBIX 3aHATHH N0 AHCUMNIRHE

Pazaen 1. HucrpymMeHTadbHOe obecmedeHHe ONEpPALMil, BHITOIHAECMBIX JIe3BHHHBIM
PEXKYIIIM HHCTPYMEHTOM

1.1. e ¥ 3amaun THCLUIUIMHE] U3I0KeHE B pazfiene 1 HacToAmel pabodeill nporpaMMEL
OcHoBHEIE TepMUHEL U ONpelelcHuS. [eHACHINH Pa3BUTHA JIE3BHHHOIO PEXYHIET0 HHCTPYMEHTA.
CospeMeHHEBIe Je3BHAHBIE peXyIIHe HHCTPYMEHTHI A7 00paboTKM JeTanmed Ha TOKApHEBIX,
(pe3epHBIX CTAHKAaX, CBEPINHIBHBIK, B T. 4. Ha cTankax ¢ YITY. TpeGoBanus, NpeabsBigeMBle K
JIe3BHAHBIM PEXYIHUM HHCTPYMEHTAM, NPEIHAIHAYEHHBIM JUIL TOKapHEIX, (ppe3epHbIX, CBEPIHIBHEIX
H METAUIOPEKYIIMX CTAHKOR B T.4. craukos ¢ UITY. Togson COX B 30Hy pe3aHus Ie3BUIHBIMH
PEKYIIHMK HHCTPYMEHTAMH.

1.2. Pexxyine ne3puiiHbIc HHCTPYMEHTHL ¢ H3HOCOCTOMKUMY NMOKpRITHsME. Criocobs! momayn
COX npu 06paboTke Je3BUHHBIME MHCTpYMEHTaMH. l'exHoNOrinyecKre BO3MOMXHOCTH JIE3BHHHBIX
PEKYIIHX HHCTPYMEHTOM. Pexxumel pezanius. [lepcrieKTUBHEIE Ne3BUHHBIE PEXKYIIHE HHCTPYMEHTHI
s KoMOHHHpPOBAHHONM 00paboTK NeTaneid Marul.

Paznen 2. Hucrpymenraibnoe obecnevenne onepanuid, BHINOJHAECMBIX a0pasMBHBIMH
HHCTPYMEHTAMM

2.1. IlensHEIe TEKCTYpUpPOBAHHEBIE KpYrH, oOnacTd Hcnonib3oBaHHg. CrocoOBl IpephIBaHHs
PEXYINEH MOBEPXHOCTH KpPYroB. TEXHOJOTHYECKME BO3MOMKHOCTH, INOCTOMHCTBA M HEHOCTATKH,
MeXaHHYeCKas TpPOYHOCTE KpyroB. COOpHbIE TEKCTYpHpOBaHHBIE KDYTH, KOHCTPYKTHBHOE
opopmIieHre KpYFOB, Xapaxkrepucruka abpasHBHOrC MaTepHala CerMeHToB. lloBpmueHue



addexrusnoctn peiicteug COX, pexumor muudopapus. JUCKpeTH3aLUA PEXYIIEH MOBEPXHOCTH
UM OBAIBHEIX KPYTOB ¢ HCTIONB30BAHAEM KOHIIEHTPHPOBAHHKIX IIOTOKOB 3HEPTHH (JIa3epHOro IIyda
U THApoa0pazuBHOM CTPYH BEICOKOTO JaBIEHH).

2.2, TlpoW3BOAMTENBHOCTE M KadecTBO 00paboTKH TEKCTYPHPOBAHHBIMH — KPYTaMH,
paboraromumu nepuepueid w ropueM. YcerpoiicTBa mma neHTpoOexHoH mnogaan COX B zomy
mEOBAHHS TEKCTYPHPOBAHHEIME KpyraMi. KoHcTpykimu kpyros, obecneunsatomue pasron COXK
IpUMEPHO /IO CKOPOCTH PEe3aHMs, HCIONB30BaHHE /JByX pasEOopoxsbix cocTasos COX m
dbopMUpOBaHHE THAPOIHHAMHUESCKHX KIMHBEB JKHAKOCTH, HHTEHCHOHIHPYIOIX OTBOA TEIUIA H3
soupl  numdosamus. [eomerpuueckue M (QU3HKO-MEXaHMYECKHE TOKA3ATENHM  Ka4vecTBa
HOBEPXHOCTHOTO clog Aerameli mocine o6paboTku cOOpHBIMH TEKCTYPHPOBAHHLIMH KpPYFaMi.
CamoperynapoBanye pexxynieii MOBEpXHOCTH TEKCTYPHPOBAHHEIX KPYTOB B IIPOLEcce MUTH(POBAHHAS.

3. IlpoexTupoBanne TeKCTYPHPOBAHHBIX MIIN(OBATLHLIX KPYTOB H TEeXHOJOTHIECKOM
onepanyuy mangopaHun

3.1. ObocHoBaHHe pa3pabOTKH TEKCTYPHPOBAHHLIX HUIA(OBANBHEIX Kpyros. Wcxonusle
JAHHEIE A9 MpOeKTHpOBaHHA. Pa3paldoTka KOHCTPYKUMM IENBHBIX TEKCTYPHPOBAHHBEIX KpPYTOB.
OnpezneneHue KOJHYECTBA BEICTYIIOB M BUAJMH, IPOTSHKEHHOCTH PEXYLIEH YaCTH M BO3AYIIHOTO
IpoMeKyTKa. PacyeT HENBHBIX TEKCTYPUPOBAHHBIX KPYTOB HA MEXAHHYECKYIO TIPOUHOCTE.

3.2. Meroguka MPOCKTHPOBAaHUA COOPHBIX  TEKCTYPHUPOBAHHEIX  KpYyroB. Pacyer
reOMETPHYECKHX Pa3MepoB aOpa3HBHEIX CETMEHTOB, YHC/Ia aOpasHBHEIX CETMEHTOB H MPOTAKCHHOCTH
TOJIS3HO HCIONB3YEMOH pexyleil JacTH cerMeHTOB. PacueT CEIMEHTOB Ha pa3phIB, Cpe3, H3THO H
cMaTme. Pacder cOOpPHOTO TEKCTYPHpPOBAHHOTO Kpyra Ha BHOpoyCTOHYMBOCTL. Paszpaborka
cGopounoro pafouero deprexa W TEXHHYecKHX TpeDoBaHWH MHCTpyMeHTa. BbI0op XapakTepHCTHKH
pexymme# vacTH M Ha3HaueHHE peXUMOB IUIH(OBAaHHA AeTaned COOPHBIM TEKCTYPHPOBAHHBIM
KkpyroM. Pazpabotka nentpobexnoro crnocoda nogaun COX npu mmudoBanun TEKCTYPHPOBRHHBIM
kpyroMm. Texmmka OesomacHOCTH Ipd DUIH(OBaHHEH Jeranedl MaIlHH TEKCTYPHPOBAHHBIMH
HNHQOBATEHBIME KPYTaMH.

4.3. CoepraHue NPAKTHYECKHX 3AHATAN 0 THCIHILIHHE

[pakTUyeckHe 3aHATHS: OCBOGHHE METOOMKH pa3paboTKM MHOTONE3BMHHOIO MEPHOIO
PEKYIIEro HHCTPYMEHTA JUI1 MEXaHHYeCKoH 00padoTKy JeTaneii MaminH.

Conep:xaHue MpaKTHIECKUX 3aHATHH:

1. Beibparp dUepTexX JnAeTanu, noaBepraeMod o0paborke MHOTONE3BHAHEIM DEXKYIIHM
HHCTPYMEHTOM.

2. Bpi0pare UHOBEpPKHOCTH HETATH, NOAJNEKAIIHME MEXAHHYECKOH 00paboTke peKyInuM
HHCTPYMCHTOM.

3. OnpenenuTh PEXXUM Pe3aHHs.

4. Pa3zpaboTaTs "4epTeK KOPIlyca MHOTOJIE3BHHHOIO HHCTPYMEHTA.

5. BeIbOpaTh MHOTOTpaHHBIE HENEpeTauMBaceMble ITACTHHEI 7 00paboTKH NMOBEPXHOCTEH
JIETATH.

6. Pazpaborars KOHCTPYKIMIO THE3HNa [Nd YCTAHOBKM MHOTOIPAHHOH TBEPAOCILIABHOM
HCIICpCTauYfBaCMOH TBEPXOCILIABHOM MIIACTHHEL, 000CIIOBATL MHCIO0 PEKYLIUX MIaCTHH.

7. BeiOpars cxeMy KpeIUICHHS PEXYIIKX MIAaCTHH B KOpIyce MHOTONE3BHHHOI0 HHCTPYMEHTA

8. PaspaboTaTts uepTexk OMOPIIOH INACTHILI, IIa KOTOPYIO OyZeT 0a3sHmpoBaThCsl PexKyIlas
MHOTOrpasHHad HelepeTaynBaeMas TBEpIOCIIaBHas IIaCTHHA.

9. Pazpaforars cOOpOUHEBIH YepTeXX MHOTOJIE3BUHHOIO PEXYIIEr0 MHCTPYMEHTA.

10. Ha3zga4uTE JONYCKH ¥ TIOCAAKH Ha CONPAracMbIE IIOBEPXHOCTH HHCTPYMEHTA.

11. Pazpabotare TexHuueckue TpeOOBaHMSI H  TEXHWYECKYID  XapaKTEPHCTHKY
MHOTONE3BHHHOIO PeXyNIero HHCTPYMEHTA.

12.BLITONHERHEIA OTYET B 3JCKTPOMHOM BHJE NPHKPENHTs Ha 00pa3oBaTEIBHBIM CEpBED
BnI'Y B COOTBETCTBYIOIIMH pasaell AUCHUIUTHHEL http://www.cs.vlsu.ru:81



Ha sauamisix BBIZACTCS 9YEpTEXkK ACTANH C pasMepaMi, OTKIOHEHHSIMM Ha PasMepsl M JIp.
TEXHHYECKUMH M TEXHOJOTHYSCKMMH TpeOOBaHHSIMH; HCXOOHbIE JaHHBIE N0 0oOpabarkiBaeMoMy
MATEPHAILy 3arOTOBKH: Marepul, (opMa, pasMepsl, TBEpPAOCTh, IIEPOXOBATOCTh, JOMYCKH Ha
reoMeTpHHEecKyio TogHOCTE. OOIuil BUA HHCTpyMeHTa 03 KaKMX-THOO pasMepOB M TeXHHYECKHX
TaHHBIX.

5. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
NPOMEKYTOUHOMN ATTECTAIAY 1O UTOTAM OCBOEHMA JUCUHMITJIHHBI
U YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYJEHTOB

5.1. Texymmii KOHTPOJL ycmeBaeMOCTH (PeHTHHr-KOHTpoJs Nel, pedTuHr-koHTponk No2,
pedTHHT-KOHTpoNb Ne3).

Bonpoce! K pefiTHHr-KOHTpoJo Nel

1. OxapakTepu3yiTe TEHIEHIIMA PA3BUTHS PEXYILET0 HHCTPYMEHTA, IIPHMEHAEMOT0 IIPH
MEXaHHYECKOoH 00paboTKe 3ar0TOROK Ha METALIOPEKYIIHX CTAHKAX.

2. Chopmynupyiite 3anauy IUCHUILTMHEL «COBpEMEHHBIE IPOGJIEMBI HHCTPYMEHTANILHOTO
00CCIIeUCHUA» METAUIOPEXKYIHX CTAHKOR, HUCIIONB3YEMBIX B MAIIMHOCTPOUTENBHOM IIPOH3BOJCTBE.

3. Onummre HHCTPYMEHTANBHOE 00eclieYeHIe MAaLTHHOCTPOUTENLHOTO IPOH3BOCTRA.

4.0xapaxTepnsyiiTe QyHKIMNA HHCTPYMEHTAIBHOTO 00ECIIEUeHNS B IPOUECCAX MEXAHHYECKOH
obpaboTku peraneit MarmH.

5 Pazpaboraiite cxemy peslnopoit BcTaBku 1nid TokapHoro cranka ¢ YIIV ¢ MHOrorpaHzHoi
HEIIepeTayHBacMON IACTHHOM ¢ HyJIeBBIMH 3aJHHMI YITIaMH.

6.Kakue mpeMMyIIECTBA M HEJIOCTaTKH Y PeXYLIMX HHCTPYMEHTOB, ocHameHHbIX MHII ¢
HyJIEBEIMH 3aJHHMH yTHaMU?

7. PazpaboraiiTe cxeMmy pe3IoBO BCTABKM IS TokapHOro cranxa ¢ UIIY ¢ MHororpanHoi
HENEPETaYMBAEMOM TUIACTHHOM ¢ 3aHuMy yraaMu N+ 0/.

8. Kakue upeuMyniecTBa U HEJOCTATKH Y PSKYIIRX HHCTPYMEHTOB, ocHameHHbIX MHII ¢
HYJICBEIMH 3aJHUMH YTJIaMH, HE PABHBIMH HYIIO?

9.M3006pazkTe 6a30B0E THE3IO B NEPIKABKE PEXNYLIEro HHCTpyMeHTa s 3akpemnnenns MHII ¢
HYJIEBLIMH 3aHUMH YTIIaMH.

10. Mz00pazuTte Ga3zoBoe THE3O B epKaBKe PeXyIIero HHCTpyMeHTa Juis 3akpennenus MHII
C 3aJHUMH YTIaMI, He PaBHEIMHE HYIIIO.

11. Cpasuaure pecype pabdoTsl pexxywero nactpymenta ¢ MHII ¢ 3agauME yriamu, paBHRIMHE
He HyII0, 00bsacHATE TToveMy nipu pabdote MHII ¢ N# 0 yucno ucnonssyemsix rpanei MHIT mensne.

12. Hanoxure mnpobreMy 0OECHEUEHHS BBICOKOH MKECTKOCTH OTPE3HOIO pEXYILEro
HHCTPYMEHTa ¢ MaNoi INHPUHON peXcyIIero Ie3BUA.

13. Pespt B3 cBepXTBEPIBIX MAaTEpPHATIOB HA OCHOBE KyOHueckoro HUTpua Sopa.

Bonpocn! K peiiTAHr-KoHTpo 110 No2

|. Mzobpasure UPHHIMIHAIBHYIO CXEMY MHOTOIEC3BMMHOTO PEXKYIIEro HHCTPYMEHTA ©
MHOTOTPAHHLIMH  HEIEPETAYHBAEMBIMHM  TBEPJOCHNABHBIMH  INACTUHAMH AN 3CHKEPOBaHHA
OTBCPCTHS M OIHIIKTE eE.

2. Mzobpasure IIpUHOUNHAIGHYIO CXE€MY MHOTOJIE3BHHHOIO PEXYMIENO HHCTPYMEHTA C
MHOTOI'DAHHBIME HeflepeTauuBacMBIMI TBEPAOCIUIABEBIME IUIACTHHAMM 71 3€HKEpoBaHHA OypTa,
OPHIIETAOIETO K OTBEPCTHIO H ONMHIIHTE €€,

3. HMzo0pasnTe NpHHIMOHANBHYIO CXeMy MHOTOIE3BHHHOFO peXyLIero HHCTPYMEHTA ¢
MHOTOIPaHHEIMH HeEIepeTayuBacMbIMH TBEPJOCINIABHBEIMH IUFIACTHHAMH I  OOHOBPEMEHHOIO
3eHKepoBaHUS OypTa M OTBEPCTHA H ONMHUIIUTE e€,



4. Uzobpasure MHOTOrpaHHBIE HellepeTauHBacMEIe IUIACTHHEI pasiu4Hof (opMbl H

OXapaKTepr3yHTe IMOBEPXHOCTH AETANH, /Ui 00paboTKH KOTOPEIX OHH HCIONB3YIOTCH.

5. Uanosxute ciocobs! kperienns MHII B fgepikaBKe pesKyIIero HHCTpyMeEHTA.

6. Kakue HCIOIHEHMS pE3LOB MCIOIB3YIOTCH B IIpolecce MeXaHudeckod o6paboTku
3aroTOBOK?

7. Wsobpasure pacTOYHYIO ONPABKY €O BCTABIEHHOH MHKPOMECTPHYECKOM BCTABKOH H
OOBACHATE, KAK IPOHCKOIAT HACTPOHKa peIKyIero HHCTPYMEHTA C MHKPOMETPHYIECKOH TOUHOCTEIO.

8. OGo3HayeHHe INENBHLIX PACTOYHBIX ONpPEABOK, HMcmomb3yemoe ¢upMoi «CaHIBHK
Kopomanty.

9. Wznoxute METOMMKY BHIOOPA JIMHEL PEXKYILETO JIE3BH MHOTOTPAHHOH HellepeTauuBacMOn
ITACTHHEI TI0 H3BECTHOH MakCHMaNbHOH riybrue pe3anus.

10. Coopmymupyiite TpeboBanus K OQODMICHHIO 0a30BBIX TIHE3N O YCTAHOBKY
MHOTOI'DaHHBIX HENepeTauMBaeMbIX MIaCTUH.

11. Uzobpazute ruesgo ami MHII ¢ HyneBrIMH 3aHuMK YIJIAMH M 3aJHHMH YITIAMH, HE
PaBHBIMH HYJIIKO.

12. Uznoxure npodiemy obecneuenus Beicokoit addextarrocTH aeticteua COX B nponeccax
MexaHH4YecKoii 06paboTku neranell peskyIIUMH HHCTpYMEHTaMH, ocHamerHbsMH MHIL

13. Ipepnoxute nyTa permenus npodiaeMsl noasoga COXK k mromanxaM KOHTAKTA PEKYIIETO
HHCTpyMeHTA ¢ 00padaThlBacMbIM MaTEPHANIOM 3aTOTOBKH.

14. MeToauka pacueTa MOTpeOHOCTH B PEXYIIEM HHCTPYMEHTE AL BBUIOJHEHHs 3aJaHHON
[pPOrpamMMBI BHITyCKa JeTaleH.

Bonpocs! k pedTHHr-KOHTpoI10 N3

1. 306pa3suTe KOHCTPYKLHIO (pe3k] ¢ BHHTOBBIME PEXKYIIHMH JIE3BUAMHE, CHOPMHPOBAHHBIMU
MHOI'OIPAHHEIMHE HellepeTaduBacMbIM MIIaCTHHAMH.

2.  Manoxkure  STamel  IIPOEKTHPOBAaHMA  pezlla, OCHAIEHHOTO  MHOTOIPaHHOH
HeIlepeTayHBaAEMOH IIIaCTHHOM.

3. Usnoxwure MeTo MKy BEIOOpa MHOTOTpaHHOM HENEPETaYHBAEMOH NIACTHHEL II0 K3BECTHOMY
MaTeprany 3aTOTOBKH, €ro PU3NKO-MEXaHHIECKHM XapaKTEPUCTHKAM ¥ PEXUMY Pe3aHHus.

4, Kax peibupaetca cnoco0 KperleHHs MHOTOTpaHHO! HemepeTauMBaeMOil IIIacTHHEL,
pasMeIICHHOH B THe3/Ie JIePXKaBKu pe3na?

5. H3amokuTe OTambl IPOEKTUPOBAHUA KOMOHMHHPOBAHHOTO 3EHKEPa, OCHAINEHHOIrO
MHOTOTPAHHBIMH HENEPeTAYMBACMEIME TITACTHHAMH JUISL OJHOBPEMEHHOH 00pabOTKH OTBEPCTHS H
TPHJIEraonero K Hemy dypra.

6. BriGepuTe O/IMH U3 BO3MOKHEIX BAPHAHTOB MEXaHHYECKOH 00paboTKH KOMOHHHPOBAHHEIM
3eHKEPOM OTBEPCTHs M Ipmieraroiiero 0ypra: 1.BapuaHT — BHadajle 0OpalarsiBaloT OTBEPCTHE II0
Beell muIHHe, a 3aTeM o0pabareBaioT OypT, 2.8apHaHT - oOpabaThIBatOT OTBEPCTHE HE O BCEH IIIHHE,
OCTABIAIOT HeoOpaloTaHHOH IAWHY, PaBHYK) Be/IHYHHE CHUMAEMOIrO IPHIIYCKa, 34TEM 3€HKEp
obpabarkiBaeT OTHOBPEMEHHO OYPT K OCTaBIIYIOCA HEOOPabOTAHHYIO JNITHEY OTBEPCTHA.

8. OxapakrepusyiiTe HHCTpyMeHTalNbHOEe ofecniedeHHe ON MHOTOQYHKIMOHATIBHEIX
TOKapHBIX cTaHkoB ¢ UITY.

9. OxapakTepH3yiiTe HHCTPYMEHTAILHOE o0ecIeueHne (hpesepHBIX crankos ¢ HITY.

10. OxapaxTepu3yiiTe HHCTpyMeHTANBHOE 0becnedenne obpabaTsiBarolux nesTpos ¢ HIIV.

11. OxapakTepusyiiTe BCIIOMOTaTebHbIN UHCTPYMEHT, IPHMeHAeMBIH [l cTankos ¢ UITY.

12. OnuummTe CXCMy ABTOMATHYECKOH CMEHBI DPEXYLIEro HHCTPYMEHTA B Ipolecce
aKCIUTyatanuu odpabareipatommero neHTpa ¢ UIIY.

13. HznoxuTe npobiiembi obeclieueHHS BBICOKOTO IIEPHOJA CTOHKOCTH PEIKYHIEro
HHCTPYMEHTA.

14. CoBpemenHbie IUTHGOBANBHBIE HHCTPYMEHTEL

5.3. CamocTonTeapHan padoTa odydaromerocs



Buper camocTtosTensHOH paboTel  ofydaromierocs: npopaborka ¥ KOHCIEKTHPOBaHUE
TexknuHoHHOro MaTteprana. Camoctoarensuas pabora crymenra ¢ (CPC) zaxiroyaercs B paspaborke
PEXYIIero HICTpyMeHTa A8 MexaHudecKoil oOpaboTkH [eTand cpelHeH CIIOKHOCTH, YEPTex
KOTOpOIH BEIJ@eT mnpemofaBatens. [lo pesyneraram BomonHeHua CPC cTyjeHT ciaer oOTderT,
BKITFOYAFOIMUY Pe3yJIbTATEl BEITOJHCHHS BCEX 3TANOB IIPOEKTHOH pa3paboTky, BKI0Yas cOOpouHEIH
qepTex MHCTPYMEHTA, HeoOX0AMMbIE pa3pesksl, CeUeHNs U TeXHHAUECKYIO XapakTepucTHKy. [lopagok
seimonHenys 1 kourpons CPC nan B yyebHO-MeTORMYECKOM 00eCIeYeHNH.

®ona oneHounelx Marepuaior (DOM) m1g  npoBefeHMA — aTTECTAllHH — YPOBHA
CHOPMHPOBEHHOCTH KOMIICTCHUHH o0yuarommxcs 1o JHCHUnIHHe ofopMigeTcs OTACIBHEIM
JOKYMEHTOM.

6. VYAEBHO-METOJINYECKOE H HHOOPMAIMOHHOE OBECHEYEHHE

JAACHOUAITIINHBI
6.1. KauroobecnegeHHOCTD
HauMeHnoBaHie THTEpaTypEL: aBTOP, I'on KHHWI'OOBECITEHEHHOCTD
Ha3BaHKe, BUJ H3JAHUA, H31aTENBCTRO WANIAHUS |6 uCeTRO SR3CMIIAPOR [3 P——
W3ZaHui B OubauoTexe 3JEKTPOHHOH
Bal'V B coorsercTBii ¢ oubmoTeke
®dI'OC BO Bnl'Y
I 2 3 4
OcHoenas nutepatypa*
I. Cxuprnamse AL, ['puropres C.H., 2016 Pexum poctyma:
bopuckuH B.I1. CorpeMeHHEBIe TIPoOIeMEbI https://search.rsl.
HMHCTPYMEHTAIBHOrO obecreyeHus ru/ru/record/010
MAIIHHOCTPOUTENBHEIX TIPOM3ROICTR 08502622
{Texcr]: yu. noc. ans Byzo08. llo
HaNPAaBJICHHIO IIOATOTOBKH
"KOHCTPYKTOPCKO-TEXHOIOMHUECKOE
obecneyenye MalIMHOCTPOUTEIBHBIX
npomssoacts”. - Crapeiit Ockoa,
Bearoponckas o6n.: Tonkue naykoéMkue
texHonoruu, T. 8 / A. T". Cxuptnanze, C. H.
I'puropses, B. I1. Bopuckun. - 2016. - 363 ¢.
: uh., Tabs.; ISBN 978-5-94178-509-4.
2 .IIporpeccuBHLIE HHCTPYMEHTH 1 2013 2 Pexxum moctyna:
TEXHONOTRH ulTH(poraHua. KonnexTHeHas htéps:/isearch.rs].
monorpadusa / 1.B. Appawes, FO.B. ru/ru/record310
Bacunenko, B.I'. T'ycer u ap. Paznen 2. 06548713
ITporpeccHBHEIE HHCTPYMEHTEI
COBpeMEHHOTO MamuHocTpoenus / B.T.
I'yces, A.B. Mopozoe, I1.C. Ilraruper; Ilog
pes. A.B. Kupnuera.—M.: Mznarenscxuii
oM «Cnextpy, 2013, - 320 c.— Pazpgen 2,
C.39.—110. - ISBN 978-5-4442-0024-7.
3.Cxuprnapze, A.I'. [Ipocktuposanue Hurepn Pesxxnm pocrymna:
MeTannoobpadaTHIBAIOIKX MHCTPYMCHTOB. eT- https:/search.rsl.
Vuebroe nocobue / A.I. Cxuptnanze, B.A. pecypc rufruirecord/010
I'peuniunukos, C.H. I'puropees u ap..- 079538471
M.:Hsn-Bo «Jlaney» , 2015.-256 ¢. — ISBN
978-5-8114-1632-5.
HononuurenyHaa IuTepaTypa

4, Moposzoe A. B., I'yces B. T'. JTuckpeTtHoE 2016 2 Pexxum pgocryna:
TIOCKOE TOpLOBOe UuH(oBaHHe




{monorpadus, Texet). M.: Hag-so «[lepo», https://rusneb.ru/
2016. 124 c. catalog/000200 _
000018 RU _NL
R BIBL A 012
088424/
S5TI'ycer B. T'., Mopozor B. B. Texromorus 2007 10 Pexxum poctyma:
IJIOCKOTO AUCKPETHOTO LiugoBaHus: yued. https://search.rsl.
nocobue / ol pesl. A-pa TeXH. HayK, pod. ru/ru/record/010
B.I'. I'ycera. — Bnagumup: nzn-go Bragum. 03494818
roc. yu-ra, 2007, — 344 ¢. — ISBN 978-5-
89368-825-2.

6.2. Tleproauveckue U3TAHUA:
1. BecCTHHK MalUMHOCTPOEHHS: HAYHHO-TEXHIYECKHIN U IPOM3BOICTREHHEIH KypHal — Mocksa:

MaHIHHOCTpoeHHC.

6.3. Uurepner-pecypesr:

- https://search.rsL.ru/ru/record/01008502622

- hittps://search.rsl.ru/ru/record/01006548713

- https://search.rslro/rufrecord 310074958471

- https://rusneb.ru/catalog/000200_000018_RU_NIR BIBIL. A 012088424/
- https://search.rsl.ru/ru/record/G1003494818

VyeGHO-MeTOHUECKHE H3IAHUSA
1. Tyces B.I. CoppeMenHEIe TIpo0JIEMBl  HHCTPYMEHTANBHOTO — ODECHEeYeHHs
MAIMHOCTPOMTENBHEIX IPOH3BOJCTR: MeToaudeckne YKa3aHHs K BEINOTHEHHI) CAMOCTOSTENLHON
paboThl 10 [AMCUMIUIAHE JUIS MardcTpoB HampaBneHusa noarorosku 15.04.05 «KoHcrpykTopeko-
TEXHONOTHYECKOe O0ecledeHre MANTHHOCTPOUTENBHEIX IIPOH3BOJICTBY. [DJNEKTPOHHBIH pecypc]
/ coct. I'ycer B.I'.; Baaz. roc. yu-1. TMC - Bnagamup, 2021. - ocTyn B3 KopriopaTHBHOA ceTd Bal™V.
- Peoxum pgocryna: hitp://cs.cdo.visu.ru/
2.I'yces B.J'. Onenounsle cpeactBa 1o gucuuiiuee «COBpeMEHHBIC HpoOIeMEI
HHCTPYMEHTAIBHOTO  ODCCIIeUeHMs  MAIDHHOCTPOMTENBHEIX  IPOH3BOJCTBY  JUI1  CTYACHTOB
Hanpasnenust 15.04.05 [3nextporusmi pecype] / coct. I'yces B.I'.; Baaz. roc. yr-1T. TMC - Bragumup,
2021. - IToctyn u3 kopriopariasHoit ceti Bnl'Y. - Pexxum moctyma: http://cs.cdo.vlsu.ru/

Ilepeuens pecypcoB HHGOPMANHOHHO-TEICKOMMYHHKANHOHHOH ceTd « AnTepner»,
HeoOX0AUMBIX JJISt 6CBOCHHS AHCIHILIHHEI

1) ITopran Lentp nuctanuuonnoro obyuenns Bnl'Y [anexTponsEdi pecype] / - Pexum gocTyna:
hitp:/fes.cdo.visu.ru/

2) Paznen opuumaneHoro cafita Bal'V, conepxamuit onmdcanne o6pa3oBaTeNbHOI IporpaMMEl
[>mexTponmeni pecypc] / - PexmM moctyma: OOpazosarenshas nporpamma 15.04.05
«Koncrpykropcko-TexHonoradeckoe  obeclieueHHe  MAMHHOCTPOMTENBHBIX  NPOH3BOLCTEY
hitp://op. visurw/index.php?id=56




7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHHME JHCITUAILIUHBI

Jns peanuzanuyt JARHOH NHCUHIUIMHBL HMEHOTCA CIIEHHANBHEIE IIOMEIIeHHs A4 NPOBEACHHA
JeKIHi, 1a6opaTopHbIX paboT, TPYNIOBEIX ¥ HHANBHAYANBHEIX KOHCYIBTAMH, TEKYLIECTO KOHTPOIIL
W IPOMEXKYTOMHON aTTeCTallHH, a TaKKe caMOocCTOATeNbHOH paGoTel. s u3yueHHs! JUCIHIITHHEL
«CoBpemeHHBle IIPo0IeMbl HHCTPYMEHTAILHOTO ofecrnedeH s MallHHOCTPOHTENBHBIX IIPOU3BOJCTB
HCIIONB3YIOTCS CIEAYIOIME PEaThbHBIE MOJEIH coBpeMeHHoro obopymosanus ¢ YIIY, pexymmx
HHCTPYMEHTOR U JIpYTHE TEXHUYECKHE CPeJICTRA!

- TEKCTYpPUpPOBAaHHBIE HMIMH(OBANLHBIE KpPYTH C Ja3epHOH JIHCKpeTH3AlMEH pEeXyIux
[IOBREPXHOCTEH:

- MuOroyHKIHOHANLHEE TokapHEH cranok ¢ YIIY momensn TURN-155 ¢ HoMeHKmatypo#
COBPEMEHHBIX PEXYIIUX HHCTPYMEHTOB;

- (peseprpii cranox ¢ UIIY momenmn HAAS ¢ HOMEHKIATYPOH COBPEMEHHBIX DPEKYILUHX
MHCTPYMEHTOB;

- 06pabaThIBAIOIIMI eHTp Qwazer ¢ HOMEHKIIATYPOH COBPEMEHHBIX PEXYIINX HHCTPYMEHTOB;

- H3MEPHTEJLIILIEe HIICTPYMEHTEl H KOHTPOJIEHbIE YCTPOHCTBE;

- MYNBTHMEIHIHBIE CPEACTRA.
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