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1. INHEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA no
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bun nesaTeJJbHOCTH BBITYCKHUKA

JucuuniauHa — OXBaThIBa€T  KPYr  BOMPOCOB,  OTHOCSIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHIY NPO(ECCHOHATBLHON ACATEIBPHOCTH BBIMTYCKHHMKAa B COOTBETCTBHUHU C
KOMIIETCHIIMSIMHA M BUJIAMU JICATEIHHOCTH, YKa3aHHBIMU B yU€OHOM IUTAaHE.

Hean 1 3a1a4M IUCHUTITTHHBI

[lenbto M3y4YeHUS AUCUUIUIMHBI SIBISETCS — IMOJIyY€HHE OOYyYarolIMMHUCA TMPEACTABICHUS O
Oenyromieit npodeccuu, HayK, KOTOpbIe HEOOXOAMMO U3ydaTh JJISl €6 OCBOCHUS, OOBEKTAaX U LENAX
M3Yy4aeMbIX JUCIMILIUH, O POJIM U MECTE CIEUaIbHOCTU B MPABOBOM IOCYAapCTBE, 3HAKOMCTBO C
OCHOBaMU TIPO(HEeCCUOHATTLHOU e TEIILHOCTH.

3arayamMy U3yUYEeHUs! TUCLHUIUIMHBI SBIISIETCS:

- pa3BUTHE CIOCOOHOCTH pelIaTh CTAaHAAPTHBIE 3a/1a4M MPO(ECCUOHANBHOM JEATEIIbHOCTH Ha
OCHOBe HMH(OPMAMOHHOW u OuOimorpaduyeckoil KylIbTyphl, OCBaMBaTh Ha IMPAKTHKE WU
COBEpPUICHCTBOBATh TEXHOJIOTUH, CHUCTEMBI M CpPEACTBA MAIIMHOCTPOUTENIBHBIX IPOU3BOJACTB,
y4yacTBOBaTh B  pa3palOTKE M  BHEAPEHUU ONTHUMAJIbHBIX TEXHOJOTMH  M3TOTOBJICHUS
MAaIlMHOCTPOUTEIbHBIX W3/€IUNA, BBINOJHATE MEPONPUATUS IO BBIOOPY U 3(p(deKTUuBHOMY
UCTIOJIB30BaHUIO MaTEepHalioB, OOOpPYIOBaHHSA, WHCTPYMEHTOB, TEXHOJIOTUYECKON OCHACTKH,
CPEICTB AMArHOCTUKH, aBTOMATH3ALNH.

Kon Conepxanue Ilepevyens NIaHUPYyeMBIX pe3yJbTaTOB
KOMIIeTeHIINN KOMIeTeHIn i 00y4YeHHUsl 0 TUCHUIIHHE
3HATh:
- CTaHAapTHbBIE 33]]a4u NpodeccHOoHAIBLHOM
JIeATEeNIbHOCTH;
CHOCOOHOCTh pelIaTh CTAHAAPTHBIE 3aJa4H yMeThb:
IpodeCCHOHAIBLHOM eI TeIbHOCTH Ha - pemIaTh CTaHAAPTHBIE 33aa4UH
OCHOBE MH(OPMAIIMOHHON H MIpoQeCcCHOHANBEHON JIESITETEHOCTH Ha OCHOBE
OINK-2 oubmorpaduaeckoii KyJabTypEI C HHPOPMAMOHHON 1 ONOIHOTpadUIecKOM
IIpUMEHeHneM nH(popMannoHHo- KYJIBTYPBI C IPUMEHEHHEM HH(POPMaINOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH U ¢ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH M C y4ETOM
YYETOM OCHOBHBIX TPEOOBaHUH OCHOBHBIX TpeOOBaHMH HH(POPMAITIOHHON
UH(POPMAIMOHHOW 0€30MaCHOCTH 0e30macHOCTH;
BJIA/IETH:
- HaBBIKAMU PEIeHHUs CTAaHJAPTHBIX 3aJ1a4 CBOEH
npo(eCCHOHANBHOM JCSITEIbHOCTH.
3HATh:
CHOCOOHOCTh OCBaUBATh Ha MPAKTUKE U
- COBPEMEHHBIE TEXHOJIOI'UH, CUCTEMBI U
COBEPIICHCTBOBATH TEXHOJIOTUH, CUCTEMBI 1 .
CpPE/ICTBa MalllMHOCTPOUTEIIBHBIX ITPOU3BOJICTB;
CpeACTBa MallIMHOCTPOHUTEIBHBIX MeTh:
IIPOM3BOJICTB, YYaCTBOBATh B pa3paboTKe U y :
. - COBEPLIEHCTBOBATH TEXHOJIOTUH, CUCTEMBI
BHEJIPEHUH ONTUMAJIbHBIX TEXHOJIOTHH
CpPE/ICTBa MalllMHOCTPOUTEIIBHBIX ITPOU3BOJICTB,
N3rOTOBJICHHS] MAIIMHOCTPOUTEIBHBIX
. y4acTBOBAaTh B pa3pabdOTKe U BHEAPECHUH
W3/IEIMH, BBIITOJHATH MEPOIIPHUATHS 1O o
IK - 16 ONITHUMAJILHBIX TEXHOJIOTHH M3TOTOBJICHHS
BEIOOPY M 3(p(heKTHBHOMY HCIIOTIB30BAHUIO o
MAaIIMHOCTPOUTENBHBIX H3JIEHiT;
MaTepualioB, 000pyJ0BaHHs, HTHCTPYMEHTOB, —
TEXHOJIOTUYECKON OCHACTKHU, CPEACTB )
- HaBBIKAMU Y4acTHs B pa3paboTKe U BHEAPEHUU
JIMarHOCTHKH, aBTOMAaTHU3aI[1H1, aJITOPUTMOB o
OINITHMAJIbHBIX TEXHOJIOTHH M3TOTOBJICHHS
W MPOTrpaMM BbIOOpA U PacyeToB MapaMeTpoB .
MAaIlIMHOCTPOUTENLHBIX M3/IEJIUi, BHITIOJIHSITh
TEXHOJIOTUYECKHX ITPOLIECCOB ISl UX
O — MEepONpUATHS M0 BEIOOPY U 3 heKTHBHOMY
P HCIIOJIb30BAHHIO MaTepuaioB, 000pyA0BaHusI.




2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBI

Jucrunmuaa B1.B.JIB.01.02 VcTopus pa3BuTHsI MaTHHOCTPOEHUS SIBJISCTCS AUCIUIUIMHON 110
BBIOOPY BapHaTUBHOMN YacTH.

Juctunnuaa VcTopus pa3BUTHS MalTMHOCTPOSHHUS 0a3UpyeTCsl Ha 3HAHMSX, TMOJYYCHHBIX MPU
W3YYCHUU YUCOHBIX TUCIUIUITMH OCHOBHBIX 00pa30BaTEIIBHBIX TPOTPAMM.

OCHOBBIBasICh Ha U3YYEHHUH NIEPEUUCIICHHBIX AUCIUILIMH, FIcTOpHs pa3BUTUA MAIlIMHOCTPOCHUS
MIPEICTABIISIET OCHOBY JJIsl U3yUYEHUS JTUCHUTLINH:

- [Iponieccer u oneparuu GopmMooOpa3oBaHUs;

- TexHnonoruvyeckue mporecchl B MATHHOCTPOCHUH

- OCHOBBI TEXHOJIOTUH MAITUHOCTPOECHUSI;

- TexHonmormueckass OCHacTKa;

- TexHoJsiorus MamMHOCTPOCHHUSI.

Takoe cucTeMHOEe MEXIUCHIUIUIMHAPHOEC M3YYCHHE HAIMPABICHO HA JOCTHXKEHHE TPeOyemoro
®I'OC ypoBHsI MOATOTOBKH 1O KBaTU(UKAIIUU OaKaIaBp.

3. PACIIPEJIEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnipenesienue o6beMa IMCHUIJIMHBI 10 hopmMam 00ydeHHs

Tpyooemkocms oucyunaunsl ¢ uacax
Kypcosasn
< 5 paooma Buo
S $ (npoexm), DOMENC
Dopma S K ® = KOHmMpOJ1b P g
2 s S mounoi
o0yuenus © 3 = 2 S nas
S = S ) ® Goma ammecma
S| 5| o |Ss B3| | fpetome |
S| | §| 5|88 5% | §§ | pedepam
0 Q N N SRR 53 S 3 Prpep
=18 32| 818 2% | &%
2| O 2] < N IS8 K 8¥ SIS
Ounas 1 1 | 108 | 51 | 17 - 34 o7 - 3auer
3aounas - - - - - - - -
3aounas
(yckopeHHOe - - - - - - - - - -
oOydeHue)
O4yHo-3204Has - - - - - - - - - -

3.2. Pacnpeneienne 00bemMa AUCHUIINHBI 10 BUAAM YUeOHBIX 3aHATHH U TPY10€MKOCTH

ému.6 Pacnpedenenue
Tpyoo- UHMEPAKMUGHOI, no cemecmpanm, uac
Buo yueonuvix 3anamuii emMKocmb aKmueHoll,
(uac.) UHHOBAUUOHHOU 1
dopmax, (uac.)
|. KonrakTHas pa6ora oGyuaroniuxcs ¢ 51 17 51
npenojgaBareseM (Bcero)
Jlexmu (JIk) 17 17 17
[pakrryeckue 3ansTus (113) 34 - 34
['pynmoBrie (MHAWBUAYAIBHBIC) KOHCYIBTAUN + - +
Il.CamocTrosiTesibHasi padoTa odyuarommuxcsi (CP) 57 - 57
IToaroToBka K NpakKTUYECKUM 3aHSATUSIM 34 - 34
IToaroToBka k 3auery 23 - 23
I11. IIpoMeskyTOUHASI ATTECTALMS 3a4er + - +
OO01ast Tpy10eMKOCTh JUCHUILUIHHBI ....... Jac. 108 - 108
3ad4. eJ. 3 - 3




4. COOEP) KAHUE JUCIUIIJIMHBI
4.1. PacnpenesieHue pa3ieioB JMCUMILIAHBI IO BHAAM YUeOHBIX 3aHATHI

- It 04HOM GopMBbI 00yUeHUs1:

Buowi yueonvix sanamuil, exniouan
camocmoamensvHyto pabomy ooyuaruuxca u
Ne pa3z- Haumenoeanue Tpyooem- Viop v 00y “
mpyooemkocmy; (uac.)
dena paszdena u Kocmb,
yueoHble 3aHAmu Camocmosame-
mema OuUCyUNIUHbL (uac.)
J— npakmuyeckue | JbHaA padoma
" 3auAmuA odyuarowuxcs
O0mue  BONPOCHI  TEXHOJOTUH
1. MALIMHOCTPOeHUss W  00paboTkHn 26 4 8 14
M3 eI
PasBurue TEXHOJIOTHH
11 9 2 - 7
MAIIMHOCTPOCHUS
1.2 OCHOBHBIE TIOHATHS U TOJOXKESHHS 17 2 8 7
IIpoexTupoBanue
2. P P 26 4 8 14
TEXHOJOTHYECKHX MPOIECCOB
[IpuHLUNBI u 3a7a4u
2.1 DU A 5 1 - 4
MIPOCKTHPOBAHUS
Knaccupukauus  TEXHONIOTMUECKHX
2.2 Puxau 10 1 4 5
TIPOIIECCOB
Oranbl MIPOSKTUPOBAHMUS
2.3 POCKTHP 11 2 4 5
TEXHOJIOTHYECKUX IPOLIECCOB
ABTOMATH3aIHMA TEXHOJOTHYECKHX
3. 28 5 9 14
MPOLECCOB
31 OCHOBHBIC TIOHATUS W HANpaBICHUSL 3 1 2
' ABTOMAaTH3aIUH
ABTOMAaTHYECKHE JIMHUM W  HUX
3.2 8 1 4 3
KJaccupUKaIust
3.3 I'nOxue MpOU3BOJCTBEHHBIE CHCTEMbI 9 1 5 3
3.4 [TpoMbIlIeHHBIE POOOTHI 4 1 - 3
35 ABToMaTH3aIHs MIPOSKTHUPOBAHUS 4 1 3
) TEXHOJIOTHYECKUX MPOLIECCOB
Buasi CONpPsIKEHUI aerajiei
MallHH, MeETOAbBI W  CpeacTBa
4, ’ " pea 28 4 9 15
H3MepeHust pa3MepoB
NOBEPXHOCTEH
IlonaTue o mnocazkax MW JIOIYCKe
4.1 A AT 12 2 - 10
MOCAIKU
Metompl W cpencTBa HM3MEpCHUS
42 o pel P 16 2 9 5
JIeTajei MaluH
HUTOIOo 108 17 34 57

4.2. CopeprxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3fesaM U TeMaM

Pa3gen 1. O0Ouiue BONpockl TeXHOJIOTMH MAIIMHOCTPOEHUSI U 00padOTKHU U3Aeuil

Tema 1.1. PazBuTHe TeXHOJIOTHM MAaIIMHOCTpoeHus (Jlekuusi-quckyccust — 2 yac.)

Tepmun «Texuosnorus» (0T rped. techne — HCKyCcCTBO, MACTEPCTBO, YMEHKE) O3HAYAECT COBOKYITHOCTH METOIOB OOPAOOTKH, H3TOTOBIICHHS,
U3MEHEHUE COCTOSHHUS, CBOMCTB, (DOPMBI CBIPBSI, MaTepHaia Wi moaydadpukaTa, OCYIIECTBISIEMBIX B IIPOIECCE TPOU3BOJCTBA MPOIYKIMH. 3a1aueii
TEXHOJIOTMU KaK HayKH SABJISICETCS BBIABICHUE (bHSHQCCKI/IX, XUMHUYCECKUX, MEXaHUYCCKUX H APYIUux SaKOHOMepHOCTeﬁ C LECJIbI0 OIPENCICHUS U
UCTIONIb30BAHMUS Ha MPaKTHKE Hanbosee 3P PEeKTHBHBIX M SKOHOMHYHBIX MIPOU3BOJICTBEHHBIX MPOIIECCOB.

Tepmun «mporiece» (OT JaT. Procesius — MpoJBWKEHHE) O3HAYACT JICHCTBHE, HAMPABICHHOE HA JOCTIDKEHHE pe3ynbrara. B Hamem ciydae
HUMECIOTCA B BUAY NOCTUIKECHUA pE3yIbTaTa B MaHJPIHOCTpOPITeJ'IBHOﬁ TIPOMBIIIIIEHHOCTH.

Mawunocmpoenue — KOMIUIEKC OTpaciell MpOMBIIUIEHHOCTH, M3TOTOBJISIONUX OPYAHs TpyAa Ul HapOJHOTO XO3siCTBa, TpaHCIOPTHHIE
CPEACTBa, a TaKXKe MPEIMEThl MOTPEOJICHUS M OOOPOHHYIO MPOAYKLHI0. MalIMHOCTPOCHHUE SBISAETCS MaTepHaIbHOW OCHOBOM TEXHHYECKOTO
MIEPEBOOPYKEHUS BCETO HAPOJIHOTO XO3sIMCTBA Hallleil CTpaHBl.

PasButue 1106081 HayKd, B TOM YHUCJIC 1 TECXHOJIOTUU MAITKUHOCTPOCHHUSA, IOCTOAHHO COMPOBOKAACTCA NU3MEHCHHUEM TPAKTOBKH eé COACpKAHUA.
PazBuTHe TEXHOJOTMM MAIIMHOCTPOCHHS MPOIUIO IyTh OT OMHCAaHHS OIbITA O00pabOTKM W COOPKH H3JEIMH A0 TIIyOOKOrO H3y4YEeHHs
SaKOHOMepHOCTeﬁ, BO3HHUKAIONIMX B MPOLECCE M3rOTOBJICHUA ]/BZ[G.]'[I/Iﬁ U WX KOPPEKIHUHU IYTEM aBTOMATHYECKOI'O CaMOPEryJIMpOBaHUA
TEXHOJIOTUYECKUX IPOLECCOB. 3a;[aan1/1 TEXHOJIOTUA MAlIMHOCTPOCHMA OCTarOTCSA CHMOIKCHUC ce0EeCTOMMOCTH U MOBBIIICHUE TIPOU3BOAUTECIBHOCTH
06p8.6OTKI/I IIpH  BBICOKOM Ka4d€CTBC I/I3I[CHI/II71. HpI/I‘IéM TEXHOJIOTHYCCKHH mponecc MOODKEH CTPOUTBCA C y‘IéTOM ABTOMATHYCCKOI'O
CaMOpEryJIMpOBaHus, IOCKOJIbKY C aBTOMaTPBaL[PIGﬁ TEXHOJIOTMYECKUX TIPOLIECCOB YECJIOBEK HOJDKCH OBITH OTCTpaHéH HEC TOJIBKO OT
HETIOCPEACTBCHHOT'O OCYIIECTBIICHUS, HO WU OT YIIPABJICHHUSA IMPOU3BOACTBEHHBIM ITPOLECCOM H3TOTOBJICHUA PISI[BHPlﬁ. 3TI/I CI)yHKI_II/II/I TepeaaroTCsa
3BM, a YEJIOBEKY OCTa€TCA TOJBKO CJICOUTH 3a UX pa60T0171. Ho JJIsT 3TOrO HGO6XOZ[I/IMO BCECTOPOHHE U3YYUTH BCE€ CBA3H U 3aKOHOMEPHOCTHU
npouecca U3roToBJICHUS U3ACIUA.




IoHATHE «TEXHONOTHS» NMPHMECHUMO IMPAKTHYECKH KO BCEM OTPAcisAM HAPOJHOTO XO3SHCTBA, B KOTOPHIX MOXKHO BBIICIUTH HE TOIBKO
CIIOCOOBI, METOABI IPUEMA TPYAa, HO H YCTAHOBHUTH, YTO COOOH MPECTAaBIAIOT CPEACTBA H IPEAMETH Tpy/a, Kak UX JydIlle HCIIONb30BaTh U Jerde
YCTAaHOBHUTh MKy HUMH B3aHMOCBSI3H.

OJIHUM M3 OCHOBHBIX (JAaKTOPOB, ONPEACIAIOMINX YCKOPEHHE HAyYHO-TEXHHUECKOTO Tporpecca, sBISIETCs ObICTPOE Pa3sBUTHE TEXHOJIOTUM HPH
olepe)karoneM pa3BUTUH (yHIaMEHTAIBHBIX UCCIENOBAHUU. ['TTaBHOH Ienbio pa3pabOTKH M OCBOSHUS JII000H HOBOH TEXHOJOTHU AOKHO OBITh
obecrieueHNe 3aJaHHBIX TEMIIOB POCTa HPOM3BOJUTENBHOCTH TPY/A P CHH)KCHUH CEOECTOMMOCTH | TIOBBILICHHU KaueCTBA BBIITYCKAEMBIX U3/CITUH.
Heob6xoaumocTh pa3paboTKH HOBBIX TEXHOJIOTUH 0COOEHHO OCTPO OLIYIIAETCS B TE€X MPOU3BOACTBAX, IJI€ CTApbIE METO/Ibl BO MHOI'OM Y)K€ MCUEpTIAIN
ce0sl, W COBEpIICHCTBOBAHHE TPAJMIMOHHBIX METONOB HE MOXET CYIIECTBEHHO YIYYIINTh JKOHOMHUYECKHE IokasaTend. Co3gaHHe HOBBIX
TEXHOJIOTHiI 00YCIIOBINBACTCS TaKXKE OIPAHUYCHHOCTBIO TPYJOBBIX M TOILIMBHO-CHIPHEBBIX pecypcoB. HoBble TEXHOIOIMH JOJDKHBI 00ECICYnBaTh
CHIDKEHHE 3aTPaT Ha IMHHIly KOHEUHO! MPOMYKIMH, IPUIEM YeM OrpaHUYEHHEEe PECypChl, TEM B OOJIbIIEH Mepe COBEPIICHCTBOBAHUE TEXHOJIOTHH
JIOJDKHO OBITh HAIIPABIEHO HA HX YKOHOMHUIO.

B nocienHue rojpl POUCXOAUT MOCTEIEHHBIN MEePexo/] OT TPAAULMOHHBIX TEXHOIOTHYECKUX METOJ0B 00paboTKH K Oosee MpOrpecCUBHBIM
(u3MIeCKUM, XUMHYECKUM U OuosorndeckuM MeronaM. COBOKYITHOCTh METOZOB M IPUEMOB M3rOTOBJICHHS MAallWH, BHIPAOOTAHHBIX B TECUCHHE
JUIITETEHOTO BPEMEHH M HCIONB3YEMBIX B OIpPENeNEHHOM 00NacTH MPOHM3BOACTBA, COCTABIACT TEXHOJOTHIO 3ToH obmactu. B cBs3m ¢ stum
HOSIBUJINCH HOHSTHS: TEXHOJIOTHUS JIUThsI, 00pabOTKM JaBIICHUEM, CBAPKH, MEXaHH4YECKOIt 00paboTKH, COOpPKHU 1 Ip.

OJHaKO IMOJ TEXHOJOTHEHl MAIIMHOCTPOCHHS IIPUHATO MOHUMATh HAYYHYIO AUCLHMIUIMHY, H3YYaIOIIYI0 IPEHMYIIECTBEHHO IPOLECCHI
MexaHn4ecKkoi 00paboTku JeTaneil 1 COOPKH MaIlliH, KOTOpas TAaKkKe 3aTparuBaeT BOIPOCH! BEIOOPA 3arOTOBOK, METO/IBI HX H3TOTOBIICHUS U T. [I.

CI10)XHOCTB Tporiecca U (HH3UUECKOi MPUPOIb! SIBJICHUI, CBSI3AHHBIX C MEXaHHYECKOW 0OpabOTKOM, BBI3BIBACT TPYIHOCTh H3Yy4YEHHS BCErO
KOMIUIEKCa BOINPOCOB B IpE/eiax OJHOH TEXHOJOTMYECKOH IMCLMIUIMHBI U OOYCIIOBIMBAaeT 0Opa3OBaHHE HECKOJBKHX CICLMAIN3HMPOBAHHBIX
JICIAIIINH.

TexHONOrUsT MAIIMHOCTPOCHHS TECHO CBA3aHA CO BCEMM (PyHIAMEHTAIbHBIMH, NPUKIAJHBIMA HayKaMH W C IIPOM3BOACTBOM, IO3TOMY
HE0OXO/IMMO UCHOJIb30BaTh BECh apCEHA HAYYHBIX M IPAKTHYECKUX JAHHBIX, KOTOPHIC MMEIOTCS B HAIEM PACIOPSDKEHUN HA CErOIHSIIHMIT JICHb.
Hay4Ho-TeXHHUYECKHI IIpolecC MO3BOJIIET pelaTh HE TOJNBKO TEXHOJIOTHMYECKHe, HO M DKOHOMHYECKHE, a Takke COnUanbHble 3amaun. K
9KOHOMUYECKHUM 33jladaM B IEPBYIO OUYEpe/b OTHOCSTCS KOHOMHS BCEX BHIOB PECYpCOB (MaTEpHaloB, TOILUIMBA, SHEPTUM, TPYJa) M CHIKCHUE
ce0ecTOMMOCTH MPOAYKIMH; K COLMAIbHBIM 33adaM — HMOBBIIICHHE JOJIH TBOPYECKOro Tpyna B obuieM ero oobéMme. Kak sxoHOMMYeckue, Tak U
COLMAJIbHBIC 33Ja41 PEIIaloT MyTéM pa3padOoTKH U BHEAPEHUS HOBBIX TEXHOJIOTHH.

B Hacrosmiee BpeMs BO3pAcTaeT poJib HAyYHO-TEXHUYECKOTO Iporpecca B TexHonornn. CBoeoOpasie HBIHEIIHETO 3Tala COCTOMT B TOM, 4YTO
HYXKHO OJHOBPEMEHHO IMPOBOAUTH TPYAHO-, (OHIO- M MaTepUanOCOEPErarollyi0 IOJIUTHKY. DTO BO3MOXHO TOJIBKO IIPH IIEPEXOAE K HOBBIM
TEXHOJIOTHSIM, TIPH KOTOPBIX OJHO- BPEMEHHO OOECIICUMBACTCS POCT HMPOU3BONHUTEILHOCTH TPYHa, IIOBHIIIEHHE (OHIOOTAAYM M COKpaIleHUE
MaTepHaloéMKOCTH, B YaCTHOCTH 3a CUET NpHMeHeHHs Ooniee d()(PEKTHBHOTO MHCTPYMEHTA, PACIIMPEHHs HCIOJIB30BAHHUS METOJOB rOpsi- 4ero W
XOJIOAHOTO 00BEMHOr0 Ie(OpMHUPOBAHMS, CBAPKH, IITAMIIOBKH, [OBEPXHOCTHOIO YIPOYHEHHMs [ETalieil, MOPOIIKOBOW METaUIyprud H Ap.
IIpuHIMNHATBHO M3MEHSET TEeXHOJOTHIO METAJUIO00PaOOTKH BHEIPEHHE CTAHKOB C YHCIOBHIM IIPOTPAMMHBIM YIIPABICHHEM, 00padaThIBAIONINX
LEHTPOB U THOKHX aBTOMATH3HMPOBAHHBIX HPOHM3BOACTB. OpraHHYecKOW YacThI0 TEXHOJIOTHYECKOro O0OpYHOBaHUS Ui 0OpabOTKH METallIoB M
KOHCTPYKIIMOHHBIX MaTepHaJIoOB BCE Yallle CTaHOBATCS ynpasiisitonie DBM.

B MammHOCTPOEGHHH YBEIMYHMBAIOTCS OOBEMBI NPUMEHEHWs B MaIlMHAX M IPHOOpax IeTanel, M3rOTOBJICHHBIX METOIOM IIOPOIIKOBOM
MeTaLTypruu. Beé Gomblnyio poib B MPOM3BOACTBE MIPAIOT JIA3EPHBIN JIyd, MarHUTHOE MOJIE, YIbTpa- 3BYK M JPYTHE CIIOCOOBI BO3JCHCTBHS Ha
Mmarepuan uzzenus. C NOMOIIBIO Jla3ep- HOW TEXHOJOTHUH C OOJIBIIONW MPOU3BOAUTEIBHOCTHIO U TOYHOCTBIO MOKHO 00padaThiBaTh pa3sIMuHbIEC IO
XHMHYECKOMY COCTaBY M TBEPIOCTH MaTepuaibl. Ha cTaHKax ¢ IpOrpaMMHBIM YIPaBJICHHEM, B KOTOPBIX POJIb TPAAUIHOHHOTO Pe3la BEHIONHSIET
JJIeKTpUYecKast HCKpa, MOXKHO 00pabaThIBaTh eTald JIro00i KOH(GUrypanuy, Ipy 3TOM He HY)XHBI CJIECAPHO-OBOJOYHBIE OLIEPaIiH.

BHezpeHre HOBBIX TEXHOJIOTHH B IPOM3BOJACTBO IPUBOAUT K PEBOJIFOLMOHHBIM H3MEHEHUSM B SKOHOMHKE cTpaHbl. [103TOMY TexHOIOrHs
MaIIMHOCTPOCHHUSI CTAHOBUTCS KITFOUEBOH COCTaBIIAIOIIEH HAyTHO-TEXHIIECKOTO TIporpecca.

Pa3BHTHE TEXHOJIOTUH JIIOOOTO IPOHM3BOJCTBA OCHOBBIBACTCS Ha KOMIUICKC- HOM MEXaHM3alWM M aBTOMATU3aLMH, O00ECICUYHBAIOIINX POCT
HPOM3BOIUTENIBHOCTH TPY/a U CHIDKCHHE ceOecTOMMOCTH MpoAyKimu. OCHOBHBIMU HAIPABICHUSIMH Pa3BUTHS TEXHOIOTMH B MAIIMHOCTPOCHHH
SIBJISTIOTCSL:

- CO3[aHNe NPUHIUITHAIBHO HOBBIX TEXHOJIOTHUECKUX MPOLECCOB M3TOTOBJIEHHMS JleTalell, Y3JI0B M arperatoB, 00ECICYHBAIOIINX SKOHOMHUIO
Pa3IHYHBIX BUAOB PECYPCOB (MaTepHaIbHBIX, JHEPIeTHYECKUX, TPYIOBBIX 1 (HHAHCOBBIX);

- KOMIUIEKCHAsl aBTOMATHU3aLUsl U MeXaHH3allusl IPOU3BOJICTBA HA OCHOBE pa3- PaOOTKH U OCBOEHHUS HOBBIX BHIOB BBICOKOIIPOU3BOAUTEILHOTO
TEXHOJIOTHYECKOro 000pyA0BaHUS;

- COBEpIIICHCTBOBAHHE CHCTEM YIIPaBIICHUS TEXHOJIIOTHIECKIMH MTPOIIECCAMU Ha OCHOBE TIPOrPaMMHO-IIEIEBOTO METO/IA.

IMoBereHne TpebOBaHMI K KAUECTBY M TEXHOJIOTMYHOCTH TPOIYKIMH OOYCIOBIMBAET HEOOXOIMMOCTh M3MEHEHHUS TTapKa TEXHOJIOTHIECKOTO
obopynoBanus. BakueiinmmmM kputepreM 3(Q(GEKTHBHOCTH TEXHOIOTHM SBISIOTCS MHUHHMAlbHBIC 3aTPaThl BPEMEHH M MaTepHAIBHBIX PECYpCOB
TIPY 3aJ]aHHOM KadecTBE MPOYKIHH. Pemrennro 3Toi 3aaun crocoOCcTByeT NH(POPMAIMOHHAs TEXHOIOTHS, SBIISFOIIAsACS TEXHHYECKIM CPEJICTBOM,
KOTOpOE TIO3BOJNIICT M3BIEKaTh HOBBIE 3HAHMA M3 PacTyIIero HWH(POPMAIMOHHOTO TIOTOKA B OOJACTH TEXHOJIOTHH MAIIMHOCTPOCHHS.
WupopmaiioHHas TEXHOIOTHS — METOABI, CHCTEMBI M CPE/ACTBA, HCIIOIb3yeMble UL XPaHEHHS M 00pabOoTKM HH(OPMAILMH C MOMOIIBIO
KoMmbloTepa. Hu omHy KpymHyro mpoGiieMy Henb3st pemmTh Oe3 INepepaOOTKH 3HAYHTENbHOro oobema mH(opMamymu. MH(opManmoHHBIMI
pecypcamMu SIBIISIFOTCSL OMOJIMOTEKH, OaHKH JAHHBIX M 3HAHHS Ka)JOTO OTJEIHHOTrO ClieanicTa. B HacTosmee BpeMst B MUpe co3iaHo okoio 3500
6a3 JaHHBIX, K KOTOPHIM PaspeméH AMANoroBbiid AocTyn. B Hux xpanutcs npumepHo 150 MiH HOKYyMEHTOB. bBasbl TaHHBIX CBS3aHBI MEKIY
co0oii M ¢ MIJITMOHAMHU TT0NTb30BaTenei. OHM MOCTOSHHO PAcIIMPSIOTCS U OOHOBIAIOTCA. B 11eoM exeroasIii MupoBoi HHQOPMAOHHBIH MOTOK
cocraBisier nmpumepHo 10 MiH Ha3BaHMIL, YTO B TepecueTe Ha OfHOro crermanucra cocraBister 1500 crpanmn B gens. IIpoanammsmpoBats
Takol 00beM HMH(OpPMAIMUM OYEeHb CIOXKHO aAaxe c mnpumeHenneM OBM. Tak kak uH(pOpManuio MOXHO XpaHHUTh, IepepadaThiBaTh W
niepeiaBath, TO JOJDKHBI OBITh HOCHTENb, MEPEJAaTUNK M MoirydaTensh uHdopMmanun. YacTo ymoTpeOIsIoT TEpMUH «IaHHBIEY», HO OH HE SIBIAETCS
CHHOHMMOM WH(poOpManuu. /Jlannvie — 3TO BEIMYMHBL, (AKTBI, T. €. OHHM SABIAIOTCA CHIPEM JUIS CO3JaHHMSA HMH(OPMAIMHU, MOIYy4EHHOH B
pe3ynbTate 00paboTKK JaHHBIX. MHGpopmayus — nporiecc 00y4eHHsT U aHAIN3a JAaHHBIX, KOTOPhIE

YeJIOBEK MPEBpAIacT B 3HAHHS.

Yenosek otoupaet neHHyro s ceds nHdopmanmio. [Ipobiema onpeneneHns HEHHOCTH MHGOPMAIMK B HACTOSIIEE BPeMs SBIISIETCS Hanboee
aKTyaJbHON. 3HAYMMOCTh MH(OPMAIMM YaCTO OLEHMBACTCS CICLHAIMCTOM HHTYWTHBHO, HAa OCHOBAaHHMM COOCTBEHHOTO HHTEIUIEKTA, ONBITA M
TOJyYEHHBIX JaHHBIX. KOMIbIOTEp CTall OCHOBHBIM HCTOYHMKOM WH(pOPMAIWH, MO3TOMY HEOOXOAMMO yIEeNsTh BHHMAHHE COBEPIICHCTBOBAHHIO
dopM M MeTomOB pabOTHI ¢ MH(POPMAIMOHHBIMH TEXHOJOTHSMHM, TIPH 3TOM CIEAYeT Y4YUTBIBATh, YTO KOMIBIOTEp pEIIaeT CKopee pPacyETHYIO
HMH(POPMALMOHHYIO HEXEIN HHTEIUICKTYJIbHYIO 3a1a4y.

Ilenmb 3acTaBisieT yenoBeka TyMaTh, a MHPOPMAIIMOHHAS TEXHOJIOTUS TIO3BOJISIET 3HAUMTENIBHO COKPATHTh 3aTPaThl TPy/Aa Ha HH(POPMAIMOHHBIH
TIOHCK U CIIOCOOCTBYET 6oJiee MPABHIILHOMY IIPHHSTHIO CIICI[HAICTOM OKOHYATEIBHOTO PEIICHNUS.

TeXHONOTUsT MAIIMHOCTPOCHHUS. B TOM MM HHOM CTENEHH HCIHOJb3YeT HOCTIDKCHHUS HAyKH W TEXHHKU M pa3BHBaeTcs BMecTe ¢ HuMH. OTcona
TEXHOJIOTHSI MAIlIMHOCTPOCHHS ONpEieNsieTCss KaK 0Tpacib HayKH, 3aHUMAOIAsics U3y4eHHEM CBsI3el M 3aKOHOMEPHOCTEH! Iporiecca H3roTOBICHUS
MallliH, 33Ja4aMH KOTOPOH SBIISIOTCS: TOBBINICHHE Ka4eCcTBA, CHIKEHHE CeOECTOMMOCTH M3JEUH M TOBBIIICHAE MPOM3BOIUTEIBHOCTH TpyAa Ha
0a3e JOCTIKCHHWI HAyKH M TEXHHKH. IIpH 3TOM KOHEYHOH IIENbI0 PAa3BUTHS TEXHOJIOTMH MAIIMHOCTPOCHMS SIBISCTCS ABTOMATHYECKOE
CaMOpEryJIMPOBaHHE MPOLECCOB W3TOTOBJICHUS HW3JCIHI aBTOMATHYeCKH, Oe3 ydacTus dyenoBeka. Jns pemeHWs 3TOH 3aJaud HEOOXOIMMO
JIOCKOHAJIBHO 3HATh BCE TEXHOJIOINYECKHE MPOLECCHI U3TOTOBJICHNS MAIIMH M YMETh YIPABIATh UMH.



Tema 1.2 OcHOBHbIE MOHATHS U M0JI0KeHH (Jlekumus-qucKyccus — 2 4ac.)

mepMuHbl U onpeoeneHs

B TexHONOrMH MAaIIMHOCTPOGHHS KaKk U B JI000H Jpyroii Hayke HEOOXOAMMO IIPUACPIKHBATHCS TEPMHHOJIOTUH, YCTAHOBICHHOI
rocynapcrBerHbivu craiaapramu (TOCT). KaxxaoMy MOHSATHIO YCTAHOBIICH OAMH CTaHJAPTH30BAHHBIN TEPMUH, 00S3aTEIbHBIN IS IPUMEHCHHS BO
BCEX BHIAX HAYYHOH, TEXHOJOTMYECKOH M y4eOHOH mesTenbHOCTH. TepMHH — CIOBO MIIM COYETAHHE CJIOB, YIOTPEOISIeMOE C OTTEHKOM
CIIENMANbHOTO HAYYHOro 3HaueHus. [IpaBuibHOE HCIIOIb30BaHUE TEPMUHOB SBIISIETCS HEOTHEMIEMOH YacThio paboThl crenuanucta. K ogHomy u3
OCHOBHBIX TEPMHHOB OTHOCHUTCS «u3zenue» (puc. 2.1).

H30enue — noboi mpeaMer wid HabOp NMPEAMETOB IPOU3BOJCTBA, MOUISKAIIMX H3rOTOBJICHUIO HAa NPEeNNpUATHM. Paznuuaror usnenus
OCHOBHOT'O U BCIIOMOTaTeIBHOTO TIPOU3BOACTBA. H30e1us 0CHO8HO20 Npou3eo0cmea TpeRHa3HaYeHbl UL peanu3aliu. M30emus 6cnomocamensHo2o
npouzeoocmea CIyaT HCKIIOUHTENbHO UL COOCTBEHHBIX HYX[ NpPeINpUATHS-H3roToBUTeNs. Korma omHm M Te XKe M3HeNHs OXHOBPEMEHHO
PCATH3YIOT M UCIIONB3YIOT Al COOCTBEHHBIX HY)XKA, TO HX CUHTAIOT M3ACIHAMH OCHOBHOIO MPOM3BOJCTBA. B 3aBHCHMOCTH OT HAJIHUYHS CO- CTABHBIX
gacTell pa3nuyaoT cuenu(UIIPOBAHHbIC U HECTICIU(UIINPOBAHHEIE H3IEIHS.

Cneyuguyuposannvimy Ha3bIBAIOT U3JENHS, COCTOSIINE M3 JABYX M 0Oolee COCTaBHBIX dacTell (COOpOYHBIE EIWHHMIIBI, KOMIUICKCHI H
KOMIUIEKTHI). Hecneyuguyuposannvimu — W3eIHs, KOTOPbIe HE MMEIOT COCTABHBIX YacTeHl (AeTaqu W 3aroTOBKH). M3menmuem SIBISETCSl eIMHHIA
IPOMBIIIIEHHON MPOAYKIUH, KOJIMYECTBO KOTOPOH MOXKET HCUUCIATHECS B INTyKax (9Kk3eMIumipax). K m3genusM OTHOCSTCS 3aBEepUICHHBIE U
He3aBepILICHHBIC MIPEIMEThl IPOM3BOACTBA, B TOM YHCIIC 3aTOTOBKH. J[JI aBTO3aBOJa M3/eIHEeM SBISIETCS aBTOMOOWIIb, [UIS 3aBOAA JBHUTaTeNel —
JIBUTATElb, JJI1 METH3HOT'O 3aBOJa — OOJIT, [UIsl CTAHKOCTPOHUTEIHLHOIO 3aBOJIa — CTAHOK U T. [I.

/Jlemanvio Ha3BIBAIOT M3TOTOBIEHHOE M3 OJHOPORHOTO II0 HAaMMEHOBAHWIO M Mapke MaTephana 0e3 MPUMEHEHHsS COOPOYHBIX OIIepalliid.
CreyeT yIuTHIBaTh, YTO JETANbIO, HAIIPHMED, SBIIETCS TPyOa MOCIe MOKPHITUS €€ 3alIUTHBIMU MU JeKOPATUBHBIMH IIOKPBITHSIMHE HIIX IIOCNIE TOTO,
KaK M3 KycKa OJIHOPOAHOIO JIHCTOBOIO MaTepHaa ObUla H3rOTOBJICHA TPyOa H MECTO CThIKA CBAPEHO. DTH NPHMEPHI AEMOHCTPUPYIOT HCKITIOYCHHUE, B
OONBIINHCTBE XKe CITydacB IPUMEHEHHe JTI00bIX COOPOYHBIX ONeparuii IPHBOAUT K CO3TaHUIO COOPOYHON €IHHUIIBL.

Hadenue

Puc. 1.1. Knaccudukauuns uzaenuit

Coopounoii eduHuyeri Ha3bIBAIOT CHEUU(UIMPOBAHHOE W3/ENUE, COCTABHBIE YAaCTH KOTOPOro IOJIEKAT COCAMHEHUIO MEXAy co00il Ha
MIPEANPUSATHH- U3rOTOBUTENE COOPOYHBIMHU OllepalusIMU (CTAHOK, KOPOOKa MepeMeHbl Iiepead, ClueIlieHue u ap). M3 cnenuuiuupoBaHHbIX 31T
COCTOSIT KOMILICKCBI.

Komnnexcom Ha3piBaioT nBa u Ooree crnequDHUUPOBAHHBIX H3ICTHs, HE COCAMHEHHBIX HA MPEINPUSITHH-HU3TOTOBHUTEIC COOPOYHBIME
ornepanysMi, HO MpPEIHA3HAYCHHBIX JJIsI BHITOJHEHHS B3aMMOCBS3aHHBIX JKCIUTYyaTal[MOHHBIX (YHKUM. [IpuMepoM KOMILIEKCAa MOXET CIIYKHTh
aBTOMAaTHYECKas JIMHUS WK [[eX-aBTOMaT. B 3TOM citydae 000py10BaHHE CBSI3aHO MEXy CO0O0 CrielUalbHBIMKI YCTPOUCTBAMH, KOTOPBIC MEPEIAal0OT
3arOTOBKH OT Hayasa JI0 KOHIIa UX 00paboTKu.

Komnnexmom Ha3pIBAIOT Ba W Oojee W3NENHs, HE COCAMHEHHBIX Ha Tpel- NPUATHU-U3TOTOBUTENE COOPOYHBIMH OINEPAIMSIMHU, KOTOPHIS
TIPE/ICTaBISIOT CO00 HabOp M3meNHii, UMEIOIINX 00IIee SKCIUTyaTallHOHHOS Ha3HaueHHEe BCIIOMOTATEILHOTO XapaKkTepa. B KOMIIIEKT MOTyT BXOTHTH
JeTand U cOOpPOYHBbIE EIMHHIBI, HA- MPUMEP KOMIUIEKT M3MEPHUTENILHOH amnmapaTypbl BMECTE C 3alaCHBIMU YacCTSMH M YIIAKOBOUHBIM SIIIMKOM,
OT/eTIbHBIA KOMIUTEKT 3allacHBIX JacTeil, KOMIUICKT 3alacHBIX KIIFoUel, KOMIUIEKT 000pyTOBaHHMs IS IIPOM3BOACTBA ONPENEIEHHBIX Jie- Talel U T.J.

Ka4eCTBO M3/ACIHUit

Kauecmeéom W3enuii HA3bIBAIOT COBOKYIHOCTH CBOWCTB M XapaKTEPHCTHK TMPOAYKLIMH, KOTOpas MNpUAAET H3AENUSM CIIOCOOHOCTh
YIIOBJIETBOPATH 00YCIIOBICHHBIE MU MPEATIOIaraeMble IOTPEOHOCTH.

B MaImmHOCTPOESHHH KauecTBO M3JIEIHS ONPEAeIIIeTCs] HaI&KHOCTHIO, TEXHHIECKUM, SCTeTHYECKIM H 9KOJIOTHYECKIM YpoBHIMH (prc.2.2). Ha
Ka4yeCTBO M3JIEIMS BIMSIOT MHOTHE B3aMMOCBS3aHHBIE TEXHOJIOTHYECKUE IPOIIECChl, HAlpU- MEp NPOSKTHPOBAaHUE, IPOU3BOACTBO, cOOpKa,
SKCIUTyaTaIus v ap.

Haoéscnocmy ONpenernsioT Kak CBOWCTBO H3MENHMs, 3aKIIOYAIONIeecss B €ro CHOCOOHOCTH COXPAaHHTh CBOM TEXHHYECKHE ITapaMeTphl BO

BpEMEHH.
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Puc. 1.2. Cocrapistoniye KauecTBa U31eust

ColnrofieHue  mexHoI02U4eckol  OUCYUNIUNbGl  SIBISIETCS TapaHTHed OOecledeHHsl 3aJaHHOr0 KadecTBa BBIMYCKAaeMBIX H3ICIUHA, a
CIIEZIOBATENBHO, M HX HAJSKHOCTH. Haa&KHOCTh 3aKiIajbIBAlOT MPHU HMPOCKTUPOBAHMM U OTPAOOTKE KOHCTPYKIMH HA TEXHOJIOrMYHOCTh. OHa
o0ecreynBaeTcss YpOBHEM W CTAOWIBHOCTBIO TEXHOJOTHYECKHX IPOLECCOB MEXaHHMYECKOH M XHMMHKO-TEXHOJOTHYEeCKOil 00paboTkH, cOOpKH,
KOHTPOJISI M O/IICP)KUBAETCS B IPOLIECCE IKCIUTYaTALHH.

Henocratounast Ha&KHOCTh M3JEIHI IPUHOCHT OONBIINE MaTepUalbHble H MOpajbHble MoTepu. OMHAKO yBENTHYEHHE HAJEKHOCTH TpebyeT
JIOTIOJIHUTENBHBIX 3aTPAT CPEJICTB U BPEMEHH.

VYuuThIBas, 4TO HAAE&KHOCTH — OTO CBOWCTBO COXPAHATh BO BPEMEHHM B 33JaHHBIX IpeleNnax 3HAUYeHUs MapaMeTpoB, XapaKTEpH3YIOIINX
CHOCOOHOCTD BBINONHATH TpeOyemble (YHKIMM B ONPEICIEHHOM pEeXUMe padOoThl, TEXHHYECKOTO OOCITY)KMBAaHHSA, PEMOHTA, XpPaHEHHUS U
TPaHCIOPTHPOBAHHS — HEOOXOJUMO MPOBEACHHE SKOHOMHUUYECKOTO aHanu3a 3(G(EKTHBHOCTH MEPONpPHUATHH MO yBEINYCHHUIO HAJAEKHOCTH Ha BCEX
CTaJMsAX MePeXoa U3JICNHs U3 HCIIPABHOTO COCTOSIHHSA B HEPabOTOCIIOCOOHOE.

besomxasznocme XapaKkTepu3yeTcs JoJIel BBISBICHHBIX OTKAa30B B 331aHHOM HHTEpPBAJIe BPEMCHH.

Honzoseunocms — BO3ZMOKHOCTH COXPAHATH pabOTOCIOCOOHOCTS 0 Hpe- ACNBHOIO COCTOSHHUS IIPU YCTAaHOBJICHHOH CHCTEME TEXHHYIECKOTO
obcimyxuBaHus U peMoHTa. Yem Ooubllle HapaOOTKa M3AEIMS 1O HPEACIBHOrO W3HOCA (COCTOSHHMS), TeM OHO poirosedHee. Ilokasarensimu
JIOJITOBEYHOCTH SIBJIIIOTCS PECYPC M CPOK CITyKOBI U3/IeTHSL.

Pemonmonpueoonocms — xapakTepu3yeTcs 9KCILTyaTallHOHHOI TEXHOJIIOTHIHOCTBIO.



CylecTBEHHOE BIIMSHHE HA SKCIUTyaTal[HOHHBIC M NPOM3BOJCTBEHHbBIC IOKA3aTENIM OKa3bIBACT KOHCTPYKIMS m3zenus. IloBbllIeHNE YpOBHSA
TEXHOJIOTHYHOCTH KOHCTPYKIIMH MO3BOJIET B 3HAUUTENBHOH Mepe MOBBICUTH d((eKTUBHOCTH mpou3BojcTBa. ObecredyeHne TEXHOIOTHYHOCTU
KOHCTPYKIIMM HAYMHACTCA C MEpPBBIX IIaroB pa3pabOTKM M3/ENUs W 3aKaHYMBACTCA INPEKpallCHHEM ero Bhimycka. Ilox mexuonozuunocmoio
KOHCMPYKyuu u30enus. TOHUMAETCs COBOKYITHOCTh CBOWCTB KOHCTPYKLMH, ONpPECISIONUX €€ NMPHCIOCOOICHHOCTD K JOCTHXCHHUIO ONMUMANbHBIX
3aTpar IpH IPOH3BOJACTBE, IKCIUTyaTallUy, TEXHHYECKOM 00ECIEeUeHUH, PEMOHTE M YTUIH3AINH IS 33JaHHBIX MOKa3aTeNnel kauecTBa, 00bEMa BBI-
IyCKa M YCJIOBHIA BBINIOIHEHHUS PaboT.

IToBbIlICHHE YPOBHS TEXHOJIOTMYHOCTH KOHCTPYKLHMM BXOJAMT B KOMIUIGKCHYIO CHCTEMY YIPABIICHHS KauecTBOM Hpoaykuun. OCHOBHbIE
3aaud ¥ II0KA3aTeIM TEXHOJOTMYHOCTH KOHCTPYKIHMH pPEeIrIaMEeHTHPOBAHBI HOPMAaTHBHO- TEXHHYECKHMHU JOKyMeHTaMmu. TexHonor o0s3aH
OCYLIECTBIIATh IPOBEPKY KOHCTPYKTOPCKOI JJOKYMEHTALMH, OLEHUBATh YPOBEHb TEXHOJIOTMYHOCTH HA BCEX 3TAlax IMPOSKTHPOBAHMS U 1aBaTh CBOE
3aKJIFOYEHHE O TEXHOJIOTMYHOCTH JaHHOro u3aenus. ITociie Toro, Kak TEXHONOT NPUHUMAET YEPTEXKH OT KOHCTPYKTOpA, BCS OTBETCTBEHHOCTH I10
TEXHOJIOTHYHOCTH KOHCTPYKIMM JIOXKUTCS Ha Hero. B ciygae BO3BpamIeHHS TEXHOJIOTOM JOKYMEHTOB KOHCTPYKTOPY Ha JOpaboTKy ¢
HPEAIOKCHUAMH 110 M3MEHEHHIO KOHCTPYKILMH TPeOYIOTCS JONOJIHHUTEIbHBIC 3aTPAThl CPEJCTB M BpeMeHH. [1o3ToMy LenecooOpasHO BECTH 3Ty
paboTy ¢ caMOro Hayana COBMECTHO, YTO M IPAKTHKYETCs B HACTOSALIEE BPeMs B MHPOBOIl pakTuke. CUUTAETCS, YTO KPUTEPHUEM KAaueCTBa SBISIETCS
BBITIOJTHEHUE U3/ENHUsI COINIACHO JIydIIeMy MHPOBOMY CTaHAAPTY.

Tpebosanus noxkynamens onpedensiiom kauecmso npodykyuu. Henb3s co3aTh KOHKYPEHTOCIIOCOOHBIE M3/1ENNUs], HATIPHUMEP KOPOOKHU HEepeMEHBI
nepe/ay, CTAHKK WM aBTOMOOMIIM, HE 3Hasl yCIOBUH KOHKYPEHIIMM Ha PbIHKE. MapKeTHHIOM 3aHUMAIOTCS NIPAKTUYECKH BCE MAIIMHOCTPOUTEIIbHbIE
IPENPUITHS IPOU3BOAUTEIH. JIesSTeIbHOCTD 3aBOJOB CBOJHUTCS HE TOIBKO K H3YUEHHIO PHIHKA U OTACIBHBIX €r0 3JIEMEHTOB, HO U K HCIIOJIb30BaHUIO
PEe3yJIbTATOB M3y4CHHs B 00ECIICYEHUN KaueCTBA MPOILYKIIUH.

Mapkemune — dunocodus 6usHeca, 3T0 He HAOOP OTAEIBHBIX JIEMEHTOB, a LielbHAs cucTeMa. HekoTopble NpeanpusTis MalMHOCTPOCHHS,
BeJlsl MapKETHHTOBBIC HCCIIEIOBAHUS, HAXOAAT PHIHKH COBITA TO B OXHOM, TO B APYTOil CTpaHe, T. €. MPOAOKAIOT MPOJAXKHU J[aXKe OTHOCHTENbHO
YCTapeBIIMX U3/eINi. YPOBEHb e KOHKYPEHTOCIIOCOOHOCTH OIPEENIACTC K KOHKPETHOMY PBIHKY cObiTa. Ecin u3zenue 6e3HanéxHO ycTapeno, Ho
pean3aiys IpOAOKAETCs, HAYyYHbIE M HMPOM3BOJICTBEHHBIC CHJIbI OTBJICUCHBI HA €rO IPOU3BOACTBO, TO 3TO HOJAPHIBACT NMPECTHK MPEINPHATHSL.
Tonbko n3ydast cpoc, J0XOA, )KH3HCHHBIM YPOBEHb H 3aIIPOCHI IOTPEOUTEINS, IPOBOAS HAOMIOACHNUS, HHTEPBHIONPOBAHHE, IPOOHEIE IIPOIaXH CBOUX
U3/ENUI, MOXKHO JIOCTUYB pe3yibTara. VcciaenoBanue pplHKa Ha HAJIMYKME CIIPOCa Ha HOBBIM TOBAp sIBJISETCSA Haubosee CI0XKHON 3a/1aueil, ¢ KOTOpOit
CTaJIKUBACTCS MAIIMHOCTPOUTEIILHOE HPEAIPUSITHE.

Ipennpustie, KOTOpOe 3aHUMAETCS COBITOM CBOEH HMPOMYKIMHU, CTPEMHUTCS JOCTUTHYTh TAKOI'O KauecTBa M3ENHI, YTOOBI €€ peKIaMHpOBal
caM norpedurens. MHoTHe noYepHHe MAIIMHOCTPOUTENbHEIC IIPEATIPHATHS TOJIBKO COOUPAIOT Y3JIBI U arperathl, MOJIydast IeTald OT Pa3HBIX GHUPM.
C nocTaBIIMKaMH KOMIUICKTYIOLIMX J€Tallell 3aKJIH0YaroTCsl JOroBopa, MCKirovawoume aedekTHele noctaBku. Ecinu B mpouecce mocraBku Oyner
OOHApYXEHO H3Jeine, KauecTBO KOTOPOrO HE COOTBETCTBYET 3aJaHHOMY, TO IPOM3BOIMTCS KOHTPOJIb BCEX H3IENHUH, ITOCTYMAIOMUX OT ITOTO
npeanpusTusi. IIpu 9ToM mocTaBIIMKa OOSA3BIBAIOT BHEAPATH y ce0s CTAaTUCTHYECKHE METOBI KOHTPONS KadecTBa. [IpH MOBTOPHBIX IOCTaBKaxX OT
9TOrO MOCTABIIHKA HEKAYECTBEHHBIX U3/ICIHUH OT €ro yCIyr OTKa3bIBAKOTCS.

IToctaBmuK HECET OTBETCTBEHHOCTh 3a KauecTBO IIOCTABISIEMBIX H3IENHH, IO3TOMY COOpPOYHOE IIpEANpHATHE HE BKIIOYAET B
TEXHOJIOTHYECKHII TIPOLECCBXOAHOH KOHTPOIIb. [IpH 3TOM JeTany JOJDKHEI ITOCTABILATECS TOYHO B CPOK, YTO II03BOJISET 3aKA3UUKY IPAKTHIECKH HE
XPaHUTh 3Ty MPOAYKLMIO Ha CKJIajax. BakHbIM BOIPOCOM B3aMMOJEHCTBHS C IIOCTABIIMKAMHU SBISCTCS HX IIOJATOTOBIEHHOCTh K 3aKasy,
TpeOOBaHMUAM 110 Ka4eCTBY, CPOKaM IOCTABKH U T. II.

IepcniekTHBHEE HaYMHATH B3aMMOAEHCTBOBATH C INOCTABIIMKAMH HAa CTaWH NPOSKTUPOBAHHS HOBOTO H3JEIHS, NPH TOM IPEINPUSTHS-
MOCTAaBUIMKH CTAHOBSITCS COCTABHOW YaCThIO MPEANpPHUATHs-3aKa3uhka U OepyT Ha cebs GyHKuMH mo obecredeHuro kadectBa usnenuit. Ecim
IIOCTaBIIMK IIOCTOSHHO COBEPIIEHCTBYET CHCTEMY OOECIIeUeHHsl KadecTBa, IIOBBINAET IPOM3BOJMTENBHOCTE OOpabOTKH M CHIDKaeT &
ce0eCTOMMOCTh, TO €My HE MPHUIETCS y4aCTBOBATh B KOHKYPEHTHON OOphOE MOCTAaBUIMKOB, OH OyJaeT paboTaTh Ha JOJITOCPOYHOIl OCHOBE, YTO AAET
HaubonbiKit 3(deKT B AOCTIKECHHM BBICLIEr0 KadecTBa u3jenuid. KpynHoe MaIIMHOCTPOMTENbHOE HMPEANPUSTHE AOJDKHO HAIPABISATh CBOMX
CIIENMANICTOB KaK JUII KOHTPOJS YPOBHS KadecTBa, TaK M JUISI O3HAKOMJICHUS COTPYAHHKOB IIPEANPHATHSA-NOCTAaBIIMKA C IpoOJIeMaMH
COBEPIICHCTBOBAHMUS KaueCTBa.

CrieflyeT y4uTbIBaTh, YTO 3aTPaThl HA 3TH MEPONPHUATUS OKyHaloTcs. IIoBBIIATH CBOM TEXHHYECKHil ypOBEHb BEChbMa MPECTHKHO, TaK Kak
BBICOKas KBATM(HUKAIMSA TECHO B3aHMOCBs3aHA C IOJIOKCHHEM B OOIIECTBE M MaTEepHANBHBIM OJaromoiydneM. JTO 3aCTaBISIET CTPEMHUTHCS K
TOBBIICHUIO CBOeH KBIM(UKAIMM, M, B YaCTHOCTH, B OOJACTH NATEHTHOH TI'PaMOTHOCTH, IIOCKOJNBKY B OOS3aHHOCTH CIELHAIICTOB
MaIIMHOCTPOUTEIBHBIX MPEANPHUATHI BXOAUT TAKXKE BBIIBICHUE KHOY- Xay».

Bsipaxenue «HOy-xay» (0T aHriI. Know-how — 3Haro kak) MMeeT TOBOJBHO MHOTO OIpeIe/eHHi. B MalIMHOCTPOCHNH 3TO BBIPAXKCHHE MMECT
CIIEYFOIINI CMBICIT: KOHCTPYKTOPCKHE WITH TEXHOJIOTHIECKHE He 3allaTeHTOBAaHHBIE 0COOSHHOCTH IIPOH3BOCTBA, 0€3 3HAHHS KOTOPHIX BOCIIPOU3BOCTBO
HOBOH TEXHHKH 10 00pasuaM wix HHGOPMAINK MPAKTHIECKH HEBO3MOXKHO, YTO 3aCTaBISICT AEP’KAaTh 3TH OCOOCHHOCTH MPOM3BOJCTBA BTAiHE OT
KOHKYPEHTOB H ITO3BOJISIET ONEPEkATh HX.

Ha ypoBHe mIpennmpusTHii 3TO 03Ha4aeT HEOOXOIMMOCTh MMETh METOIWKY BBIIBICHHS M OLEHKH HOY-Xay, yMEHHE OICHHBATh TEXHHKO-
9KOHOMUYECKYIO U KOMMEPYECKYIO €€ 3HAYUMOCTb.

JlocTyn K HOy-Xay JOJDKEH OBITh TOJBKO y TeX, KTO HEMOCPEACTBEHHO CBSI3aH C JAHHBIM PEIICHHEM 110 IPOM3BOJICTBEHHOH HEOOXOAUMOCTH, U
TOJIBKO B TOW YacTH, B KOTOPOH 3TO HEOOXOAWMO. DTO B KaKOW-TO Mepe MPOTHBOPEYHT IPUBHIYHOMY ITOHHMAHHIO PAcIpOCTPAHEHUS IIePeIOBOTO
onbita. Ho BBIXOZ Ha MUPOBOM PBIHOK M YCIICIIHAS KOHKYPEHIMS ¢ APYTHMH (DHPMaMU HE BO3MOXHBI 0€3 ONEPEKEeHUsT UX 110 YPOBHIO TEXHOJIOTHH.
@dakTHUECKH HOY-Xay — 3TO TOT K€ TOBAp M €ro MOXKHO IIPOJaBaTh M HMETh JIONOJHHTEIBHBI HCTOYHHMK (DHHAHCOBBIX ITOCTYIUICHWH IS
TIPeIPHATHS, Ha KOTOPOM OBLIH pa3paboTaHbI HOBBIE TEXHOJIOIHIECKHE PEKHMBI 00pabOTKH, HOBBIE METO/BI 00pabOTKH, COOPKH, HAJIATKA H T. [I.

TakuMm 00pa3oM, IMOUCK TAaKMX TEXHOJOTHYECKHX PEIICHHIl, KOTOPBIE MOIYT COCTaBUTh HOY-Xay HJIM OBITh 3aIllaTCHTOBAHbI, MPOBOAUTCS
CIIEMAIMCTaMH IOCTOSIHHO, HAaUMHAsI CO CTA/IMU NIPOSKTUPOBAHMS U 3aKaHIMBAs OKCILTyaTaluei.

Crernpamictsl Poccun 4acTo He aHaIM3UPYIOT, KAKUE U3 HOBBIX TEXHHYECKUX PELICHHIT ClIeyeT MaTeHTOBATh MM IIEPEBECTH B PAHT HOY-Xay.
K coskanenmuto, CyIiecTBeHHON MOMOIIH OT MAaTEHTHBIX U JPYIUX CIIyX0O B 3TOM BOIIPOCE OHM MOKa HE MOoJTy4aroT. [103TOMy U BOIpPOC HOY-Xay TOXKe
JIOJDKEH OBITH B IOJIC 3PEHUSI COBPEMEHHOTO CHEIHAIHCTa-MamHHOCTpouTeN . C BBIXOZOM Ha MHPOBOW PBIHOK B YCIOBHSIX HMOBBIIICHHS KauecTBa
M3MeNMIl U OCYIIECTBICHHS BHEIIHETOPTOBBIX OMNEpalMii M3ydeHHe NpoOJieM, CBS3aHHBIX C HOBBIMH PELICHHSAMH TEXHOJOTMYECKHX 3ajad,
nprodpeTaeT OrpoOMHOE 3HAYCHHUE.

Kauecmeo uzdenuii XapakTepu3yeTcsi 000OIIEHHBIMH XapaKTEPHCTUKAMH (TOYHOCTBIO, KaueCTBOM MOBEPXHOCTHOTO CJIOSI, JOJITOBEYHOCTBHIO,
HaJIeKHOCTBIO, 3CTETHYHOCTBIO U T. IL.).
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Puc. 2.3. OneHka onTHMaNBHOTO KauecTBa U3Aenus: | — mpoU3BOIUTENB; 2 — MOTPEOUTENH

[ToBblIeHHe KayecTBa SIBISETCS OCHOBHOW 3aJaveil MaIIMHOCTPOMTENBHOTO IPOHM3BOJCTBA, HO Kakoil IEHOH OHO OydeT IOCTHIHYTO —
SIBIISIETCSL OYEHBb BaXKHBIM BONPOCOM. CyIIECTBYET IOHSTHE Onmumanbhoe kauecmeo (Kon), T. €. caMoe BBITOJHOE ISl M3TOTOBJICHHUS B KOHKPETHBIX
IPOU3BOJCTBEHHBIX YCIOBHSX (pHC.2.3).

IIpousBoxmurens 1 HeceT ompeneieHHBIE 3aTpaThl Ha HPHOOPETCHHE, OSKCIUTyaTallMIo, PEMOHT 00OpYyAOBaHUs, OOpadaTHIBAIOIIETO U
KOHTPOJIbHOTO MHCTPYMEHTA, TEXHOJIOTHYECKOI OCHACTKH, Ha 3aKyIKy MaTepHaa, 3aroTOBOK H Jp.



IMotpebutens 2 3aTpaunBaeT CpejiCTBa Ha yCTpaHEHUE Opaka MPH SKCILTyaTalliy U3JIENHs, OKYIKY 3alacHbIX YacTel MPH BBIXOZE UX U3 CTPOs
10 Mepe U3HOCA, TEXHUIECKOe 00CIy KHBaHUe U T. 1. 1lenecooOpa3Ho H3rOTOBICHUE H3AENUS ¢ ONTHMATIBHBIM YPOBHEM KauecTBa Konr, IIPH KOTOPOM
pasHOCTh MexIy KpuBoi 1 u 2 makcumanbHa. Ecin sxe ypoBeHb kauecTBa Oyner Bbiie Kpax MM HIKE Kpin, TO IPOM3BOACTBO CTAHET YOBITOUHBIM.
TonbKO NPaBMIIBHO TOCTPOCHHBIN TEXHOJIOTMYECKHI INPOLECC MOXET O0ECHEYHTh BBICOKOE Ka4eCTBO M3JCIUH NPU ONTHMAIBHOH CTOMMOCTH,
YIOBIICTBOPSIONIEH Kak U3rOTOBUTENS, TaK U MOTpeduTens. He ciuemyeT 3a0bIBaTh, YTO METOABI H CPEACTBA JOCTIDKECHUS KAaUeCTBA M3ENHS JOJDKHEI
0CTaBaThCs ONPECICHHOE BPeMs BHYTPH NMPEAIPUATHS KaK € HHTEIUICKTyallbHask COOCTBEHHOCTb.

npou3800CmMBEeH bl npoyecc

IIpouzeoocmeennvim npoyeccom HA3bIBAIOT COBOKYIIHOCTH BCeX AeiicTBHIT mozell u opyauil Tpyzia, HEOOXOJUMBIX Ha AaHHOM IPENpPUSITHU
JUIS. M3TOTOBJICHUS M PEMOHTA MNPOAYKLUMH. B NpOM3BOACTBEHHBIH IpOLECC BXOMAT BCE IPOLECCHI, 00ECHEYMBAIOIIME W3TOTOBICHHUE W3/ICIHN,
HayMHas C MOMEHTa IOCTYIUICHUS Ha NpPEJNpPHATHE UCXOAHBIX 3arOTOBOK, MX TPAHCIIOPTUPOBAHUS, CKJIAJUPOBAHMSA, KOHTPOJIb, MEXaHHYECKas M
TepMuueckas o0paboTka, cOOpKa, a TakKe COIYTCTBYIOIIME MM BCIOMOTATENbHBIE NPOLECCHl M3TOTOBICHUS MHCTPYMEHTA M TEXHOJIOTHYECKOH
OCHACTKH, 3aTOYKa U KOHTPOJIb MHCTPYMEHTA U T. 1.

TIpouseoocmeennblii yukn — WHTEPBAl BPEMEHH OT Hadana JI0 OKOHYAHHUs IMPOM3BOACTBEHHOIO MPOLECCA M3TOTOBJICHHS WM PEMOHTa
n3penust. [Ipouzeodcmeennas MouHOCH> — PacUeTHBIH MaKCHMAaIbHO BO3MOXKHBIIN B OIPEEIEHHBIX YCIOBUSIX 00bEM BBITYCKa U3/CIHIl B SHHHILY
BpeMeHHU. [Ipouseodcmeennou napmuell Ha3bIBAIOT HPEAMETHl TpPyAa OAHOTO HANMEHOBAHHS M THUIIOpa3Mepa, BbIIYyCKaeMble B TEUCHHE
OIpE/ICIICHHOTO HHTEPBAa BPEMEHH.

CocTaB POU3BEACHHBIX MPOIECCOB MPEANPHATHS 3aBHCHT OT €r0 CIIeNUANIN3aliH, 00beMa BBITYCKa, 00beMa KOOIIEPHPOBAaHUS U XapaKTepa
TEXHOJIOTMYECKHX IpoLeccoB. YacTo MaIIMHOCTPOUTEIbHbIC IPEAIPUATHS 3aKyNalOT CIOXKHbBIE U METAUIOEMKHE 3arOTOBKH M IIPAKTHYECKH HUKOTIa
HE M3rOTaBIIMBAIOT KPENEKHbIE ACTAaIU, TAK KaK [0 KOONEPAIUX UX MOCTABIAIOT CICIHAIN3MPOBAHHBIC IPE/I- NPUATUS, YTO 3HAYUTEIIBHO JICIICBIIC.
Taxoke M3 YKOHOMUYECKUX COOOPaKCHHUN MPEANPUATHS 3aKyNAoT TOTOBBIC H3IENUs MU arperartsl. Kak mpaBuiio, B cOCTaB MAIIHHOCTPOUTEIHHOTO
HPEANPUATHA BXOAAT 3arOTOBUTEIBHBIC METAILI000paOATHIBAIOIIME M BCIOMOrAaTElbHBIC LIEXH, TPAHCIOPTHBIC, CKIAJACKUE, SHEPreTHYecKue,
CaHMTAPHO-TEXHUYECKHE U OOIIE3aBOACKHE YCTPOHCTBA.

ITpou3BOCTBEHHEII IPOLIECC MOXKHO PacCMaTPUBATh HE TOJIBKO B paMKaX BCETO MPEANPHATHS, HO U B PaMKaxX OTAEIBHOTO L[eXa, yIacTKa U T.
1. Hanpumep, Bce BHbI pabOT Ha MEXaHHYECKOM yYacTKe II0 MPOHM3BOACTBY LIECTEPHM OyAyT BKJIIOYCHBI B HPOM3BOJICTBEHHBI MPOLECC 3TOro
ydacrka.

Pa3nmuaroT OCHOBHOE M BCIIOMOTaTEIbHOE MAaIIMHOCTPOHMTENBHOE MPOHM3BOJACTBO. OCHOGHbLIM NPOU3BOOCHIGOM HA3BIBAIOT IPOMU3BOJICTBO
TOBApHOW MPOIYKIMHU (M3JENHs OCHOBHOTO IIPOU3BOJICTBA). BcnomozamenbHbiM npou3goo0cmeom Ha3bIBAaOT TPOM3BOACTBO CPEICTB, HEOOXOIMMBIX
11 obecriedeHust pyHKIMOHUPOBAHNS OCHOBHOIO POMU3BO/ICTBA (M3/E/UsI BCIIOMOTaTEIbHOTO IPOU3BO/ICTBA).

ITpon3BONCTBEHHEII NPOLECC OLEHUBAIOT, B YaCTHOCTH, IIPOrPaMMOM BBITYCKa, T. €. KOJHYECTBOM H3JIEIHIl, ITOUIEKAIINX U3TOTOBICHHIO B
€[IMHUIly BpEMEHH (IeHb, MECSILl, KBapTall, TOX).

mexHo02uYecKuil npoyecc

Texnono2uueckum npoyeccom Ha3bIBAIOT YaCTh MPON3BOJCTBEHHOTO MPOIIECCA, COAEPIKAILYIO LeIeHANPABIICHHBIE CHCTBHSA IO H3MEHEHHIO
(nnmn) ompenieNeHnIo cocTostHuA n3nenus. Hampumep, B mporecce MeXaHHYECKOH 00pabOTKH N3MEHSIOT pa3Mepsl, popMy, B3aIMHOE pacIoNoKeHHe
U BEJIMYMHY MUKPOHEPOBHOCTEN 00pabaThIBaeMbIX IOBEPXHOCTEIl; PU TEPMUUYECKOH 00pabOTKe — CO- CTOSHUE U3IEJIHs, €r0 TBEPAOCTh, CTPYKTYPY
U JpyTHe CBOKCTBA MaTepHana; IpH cOOpKe M3/eNHs — OTHOCUTEIFHOE MOJIOKEHHE JieTalleil B COOMpaeMoM y3Jie.

TexHONMOrMYECKNii MpoIECC COCTABIIET TNABHYIO YacTh MPOM3BOJCTBEHHOTO mporecca. I1o TexHomormieckoMy IpoIeccy MeXaHHYeCKOH
00paboTKHU 3arOTOBOK MOYKHO CYJMTh O MOCJIEIOBATEIBHOCTH, CHOCO0aX BpeMeHH 00pabOTKH U Jp.

Texnonoauueckas oucyuniuna — COOIIOJICHHE TOYHOTO COOTBETCTBUS TEXHOJIOTHMYECKOTO IIPOIECCa M3TOTOBJICHHUS WM PEMOHTA W3JIENHs
TpeOOBaHUAM TEXHOJIOTUUECKON U KOHCTPYKTOPCKOH JOKyMEHTalUH.

Ipynnosvim TEXHOJIOTMYECKMM MPOLECCOM HA3BIBAIOT TEXHOJOIMYECKHH MPOLECC H3TOTOBICHUS TIPYMNHbl HU3[ACIHHA C  Pa3sHBIMU
KOHCTPYKTHBHBIMH, HO OOIIUMH TEXHOJIIOTHYECKIMI PH3HAKAMU.

Tunogeim TEXHOJIOTHIECKHUM IIPOLIECCOM HA3BIBAIOT TEXHOIOIMIECKHI IPOIIECC N3TOTOBIECHHMS TPYIITEI U3JETHi ¢ OOINMI KOHCTPYKTHBHBIMU
Y TEXHOJIOTMYECKUMH MPU3HAKAMH.

Heo0X0aMMO CTPEeMHTBCS K OCTPOSHHIO ONTHMAIBHOTO (HAMIIYdIIero, Hanbojaee COOTBETCTBYIOIIETO ONpE/ICIIeHHBIM YCIOBHAM M 3ajadam)

TEXHOJIOTHYIECKOT0 IIpo1ecca.
MexanNeCro0 06paBOMIY
Texnonosuvecxan
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Puc. 1.4. Cxema 351€eMEHTOB TEXHOJIOTMYECKOT0 MpoLecca

Bechb TeXHOJOIHYECKHII IpoIecC MEXaHHYeCKOH OOpa0OTKM 3aroTOBOK JEIAT HAa COCTAaBHBIC JJIEMEHTHI: TEXHOJOTWYECKHE OIepaliH,
TEXHOJIOTHYECKUE MEePEXO/Ibl, MO3ULUH U Jp. OCHOBHOM YaCThIO TEXHOJIOTHYECKOTO MPOIECCa SBIISETCS TEXHOIOrnYecKas onepanus (puc.2.4).

mexHon02u4ecKas onepayusl

Texnonoeuueckoil onepayueil Ha3pIBAIOT 3aKOHYCHHYIO YaCTh TEXHOJIIOTHYECKOTO TPOIiecca, BHITOIHIEMYO Ha OJJHOM pabodeM Mecte. Crenyer
YUHTBIBAaTh, YTO pabouum Mecmom SBISETCS dIEMEHTapHas eIUHHUIA CTPYKTYpHl NPENNpHUATHS, TIAe pPa3MEIICHBl HCIIONHHTENN pPadOoTH,
00CITy)KHBAIOIINE TEXHOJIOTHYECKOe 000pyIOBaHHe, Ha OrPaHMYEHHOE BPeMsl OCHACTKA W NpeAMeThl Tpyaa. Hampumep, o6paboTKy cTymeHYaToro
BaJIa MOYKHO BBINOJHATH B CIIEAYIOIIEH ITOCIIEIOBaTEIHOCTH: Ha IIEPBOii ONepalii IOope3aloT TOPIbl U 3alleHTPOBBIBAIOT BCIIOMOTATENIbHBIC 0a3bl,
Ha BTOPOH — 00TAauNBAIOT HAPYKHYIO IIOBEPXHOCTb, HA TPETheH — NUTH(YIOT 5T OBEPXHOCTH.

THIOBOH TEXHOJNOTMYECKOM oOrnepanell Ha3bIBaIOT TEXHOJIOTMYECKYIO OIICPAlMIo, XapaKTepH3yeMyI0 eIMHCTBOM COJCpXKaHUS ¥
MIOCJIEI0BATENIBHOCTH TEXHOIOTHIECKUX NEPEXOJI0B IS TPYIITBI H3IENUH ¢ OTHUMH KOHCTPYKTHBHBIMHU U TEXHOJIOTHYECKAMU MIPH3HAKAMH.

I'pynmoBoit TexHomornueckoi onepanueil Ha3bIBAIOT TEXHOJIOTHYECKYIO OTEepalio COBMECTHOTO M3TOTOBJICHHS TPYIIBI U3AETUNA C pa3sHBIMH
KOHCTPYKTHBHBIMH, HO OOIIMIMH TEXHOJOTHIECKHMH IIPU3HAKAMH.

Buowr  mexnonoeuueckux onepayuii. TEXHOJOTMYECKHH IPOLECC MOXKHO HOCTPOUTh IO TPUHLMITY KOHICHTPHUPOBAHHBIX WM Ke
nmuddepeHInPOBaHHBIX TEXHOJOTUYECKUX OTEPalHii.

Konyenmpuposannoii TeXHOJIOTHYECKOH oOIepanyeil Ha3pIBalOT TaKylo, KOTOpas BKIIOYAET B ceOsl OONBIIOE KOIMYECTBO TEXHOJIOTHUECKUX
nepexonoB. Kak mpaBuio, faHHas omeparysi IMeeT MHOTOMHCTPYMEHTAIbHYIO Hanajaky. IIpeaenomM KOHIEHTpAlMH OIEpauldi sIBISETCSl MOJIHAs
00paboTka JIeTany Ha OJTHOIl onepanyu.

Kputepuem OILCHKH CTeNIeHH KOHIIGHTPAIUH OIEpaluil SABIIETCS KOIUYECTBO MEePEXO0B, OCYIIECTBIIEMBIX B ONHOH omeparuu. Pazmmuaror
TPU OCHOBHBIX BHJa KOHIIGHTpPALMH ONEpalMii: IocienoBaTenbHyo (puc. 2.5,a), napauienbHyio (puc. 2.5,6) U mapaielbHO-TI0CIeI0BATEIbHYIO
(puc. 2.5,6). Ecnu mepexoasl B Omepary BBIMONHSIOTCS OAMH 3a APYTHMM, TO KOHIGHTPAIIMIO HA3bIBAIOT IIOCICAOBATENBHOI (YHHBEpCAIbHbIC
CTaHKH), €CIIU K€ OHU COBMEIICHBI B OAUH CIOXHBIH TEXHOJIOTHIECKHI IePeXo, T. €. BHIIOIHAIOTCS OXHOBPEMEHHO, TO KOHIIEHTPALUIO ONeparui
HAa3bIBAIOT NapauieNbHOH (MHOTOMHCTPYMEHTaNIbHbIE CTAaHKH). KOHIIEHTpaliI0 Ha3bIBAIOT NapauleIbHO-N0CIEI0BAaTEIbHOM, €CIIH MOCIIEN0BATEILHO
OJTHOBPEMEHHO 00pabaThIBACTCsI HECKOIBKO IOBEPXHOCTEH (MHOTOMHCTPYMCHTAIBHEIE CTAHKN).

JIOCTOMHCTBO Tapa/uIebHOM KOHIEHTPAIMH OIEPaldil COCTOMT B CHEIYIONIEM: COKPAIaeTCsl IIHMTENbHOCTh TEXHOJIOTMYECKOro IHKIA,
YMEHBIIAIOTCS YHMCIO YCTAHOBOB 3arO0TOBOK, KOJNMYECTBO pabOYMX HPHUCHOCOOICHHH, INPUMEHSIOTCS BBICOKOIPOM3BOJHUTEIBHBIC CTAHKH,
YIIPOIIAIOTCS yUeT U IUIaHUPOBAHUE IPOU3BOACTBA, YMEHBIIAIOTCS KOIMIECTBO PA0OUHX CTAHOYHHKOB H IIOTPEOHAs IPOU3BOACTBEHHAS IIOMIAb.




Henocratkamy mapauienbHOW KOHICHTPALMHI ONepaLiii ABISeTCsS HE0OXOAMMOCTb B CJIOXKHOM M JJOPOTOCTOSIIIIEM 000pyI0BaHUH; CIOXKHAS U
TpyIoEMKasi HaaKa.

Hughdpepenyuposannoii Ha3bIBAIOT OIEPALHIO, COCTOSIIYIO U3 MHHHMAJIBHOIO KOJM4YecTBa rnepexosoB. IIpenenom auddepeHuuanuy sisercs
BBIIOJHEHHE TEXHOJIOTHYECKOMN OIepaliiy, COCTOSMICH U3 OJHOTO TEXHOJIOTHYECKOro nepexoza. JlocTonHeTBa auddepeHuaun onepamuii CocTosT
B CIICAYIOLIEM: HPHUMEHSETCS CPABHUTEIBHO IPOCTOC M JCIIEBOE 000PYAOBaHME, MPOCTOTA M HE3HAYUTEIbHAS CIOKHOCTD HX HAJlaJKU, CO3AACTCS
BO3MOXKHOCTH IIPUMEHEHHsT 00JIee BBICOKHX PEKUMOB 00PabOTKH.

Puc. 1.5. OcHOBHBIE BU/IbI KOHIIEHTPAIMH OTIEPAIHA:
a — TocIIe/10BaTelbHAs; O — IapalIelbHas; ¢ — HapaJlIelIbHO-TIOC/Ie0BaTEIbHAS

Henocratku npuHmuna gudQepeHranny ONepanuii: yUIMHASTCS TEXHO- JIOTMYecKas JIMHHS, yBEIHYMUBAIOTCS KOJIMYECTBO IOTPEOHOro
000pyOoBaHUS ¥ IPOM3BOICTBEHHAS IUIOMIA/b, YUCIIO PaOOYNX U YCTaHOBOK.

He cnenyer ompoMeTdumBO CTPEMUTHCS K BBICOKOH CTENEHM KOHLEHTpaluu omepauuu. Yacto ObIBaeT HewenecooOpa3HO MPOU3BOIUTH
00paboTKy C BBICOKOW CTENEHBIO KOHIEHTpaluH onepanud. HenpaBuibHOE omlpereneHde ONTHMalbHOH KOHIEHTPALMU NPHBOIHUT K CEphEe3HBIM
ommOKkaM u OOJBIIMM HeollpaBJaHHEIM 3aTpaTaM, KOTOPbIE 3HAYUTENHHO HOBBIIIAIOT Ce0ECTONMOCTD M3 MU,

mexHon02UYeCKUll nepexoo

Texnonocuueckum nepexodom Ha3bIBAIOT 3aKOHYEHHYIO YAaCTh TEXHOJIOTH- YECKOH OIlepalliiy, BBHITOIHAEMOH OMHUMH M TEMH XK€ CPeICTBAMHU
TEXHOJIOTHYECKOT0 OCHAIIECHHS IIPH IIOCTOSIHHBIX TEXHOJIOTMYECKHX PEKHMax W ycraHoBKe. Ecim mpu oOTOuke BaslKa CMEHSUIM MHCTPYMEHT, TO
00paboTKa TUM UHCTPYMEHTOM TOMU K€ MIOBEPXHOCTU 3arOTOBKM OY/ET SBJISATHCS HOBBIM TEXHOJOTMYECKUM IepexoqoM (puc. 2.6). Ho cama cmena
HMHCTPYMEHTA SIBISIETCS] BCIIOMOTAaTEIbHBIM ITEPEX0JIOM.

Puc. 1.6. Cxema TEXHOJIOTHYECKOT0 Mepexoia

Bcnomozamenvhvim nepexo0om Ha3pIBAIOT 3aKOHYEHHYIO 4acCTh TEXHOJIOIM- YECKOW ONEpaluu, COCTOAIICH W3 AEHCTBUI uyenoBeka W (Win)
000pyaoBaHus, KOTOPBIE HE COMPOBOXKIAIOTCS HM3MEHCHHMEM CBOWCTB IpeaMeTa TPyAa, HO HEOOXOAMMBI [UIS BBHIOJIHEHHS TEXHOIOTHYECKOro
nepexona. Ilepexomsl MOryT OBITH CO- BMEIISHBI BO BPEMEHH 3a CYET OJHOBPEMEHHOH 0OpabOTKM HECKOJIBKHX IOBEPXHOCTEH, T.e. MOTYT
OCYIIECTBIATHCS OCIEI0BATEILHO (YEPHOBAsI, IOy~ YHCTOBAs, YUCTOBAsI OOTOYKH CTYHEHYATOro Bajla MIIM CBEPJICHUS YETHIPEX OTBEPCTHH OXHUM
CBEpJIOM), MapaJLIeNbHO (00TOUKA CTYIEHYATOro Bajia HECKOJIBKHMHU PE3LaMH MM CBEPIICHHE YETHIPEX OTBEPCTHUIA Cpa3y YETBIPHMs CBEPIAMH) HIN
TapaJuIeNbHO-TIOCIIeIOBATeNbHO (TT0CJIe OOTOYKH CTYIEHYaTOro Baja OJHOBPEMEHHO HECKONBKHMH pe3laMH, OJHOBPEMEHHOe CHsTHE (acok
HECKOJIBKMMH (ha- COHHBIMH PE3L[aMHU WM CBEPJICHHE YETHIPEX OTBEPCTHH MOCICI0BATEIBHO IBYMSI CBEPIAMA).

Yemanos — 4dacTh TEXHOJIOTMYECKOH OIEpaluy, BBHIIOJHSAEMas IPU HEU3MECHEHHOM 3aKPCIUICHHH 00pabaThlBacMbIX 3arOTOBOK WIIM
cobupaemoii cObopouHoil ennHUUEL [loBOpoT meranell Ha Kakoif-MMOO Yroi sBISIETCS HOBBIM yCTaHOBOM. Ecim Bammk BHadane OOTauMBAaIOT B
TPEXKYJIa4YKOBOM IaTPOHE C OHOTO YCTAaHOBA, a 3aTEM €ro MEepeBepHyT M 00TOYAT, TO ITO MOTPeOyeT ABYX YCTAHOBOB IPH OJHOI omepanuu (puc.
2.7).

‘ [
Puc. 1.7. Cxema nepBoro () 1 Broporo (6) ycTaHOBOB

Mo3uumsi. YCTaHOBIIEHHAs M 3aKPEIUICHHAS HA TOBOPOTHOM CTOJIE 3aTOTOBKA, TIOIBEPraeMasi CBEPJICHUIO, PACCBEPIIMBAHUIO M 3€HKEPOBAHMIO,
MMEET OJIMH YCTAHOB, HO C TIOBOPOTOM CTOJIA OHa OY/IET 3aHUMAThH HOBYIO MO3UIIUIO.

Ilosuyueii Ha3pIBAOT (DUKCUPOBAHHOE IOJIOKEHHE, 3aHUMAEMOE JKECTKO 3aKpEIUIEHHOW 00pabaThiBaeMOl 3aroTOBKOW HIIM COGHpaeMoi
cOOPOYHON eqUHHUIEH COBMECTHO C IPUCIIOCOOIICHHEM OTHOCHTEIFHO MHCTPYMEHTA HIIM HEMOABIKHOM 4acTH 0GOpYNOBaHMsI TPH BBIOIHEHHH
OMpe/ieNieHHON YacTh orepaiuu. Ha MHOTONINMMHIENBbHBIX aBTOMATaX M IIOJy- ABTOMATAX 3arOTOBKA MPH OJHOM €€ 3aKPEIUICHHH 3aHUMaeT
Ppa3IMYHbIE O3UIUK OTHOCHTENIBHO CTaHKa. 3ar0TOBKA TIEPEMEIIaeTCsl B HOBOE MOJIOKEHHE BMECTE C 3aKUMHBIM YCTPOHCTBOM (pHC.2.8).

Ipu pa3paboTKe TEXHOJIOIHYECKOro Iporecca 00pabOTKH 3arOTOBOK MPENOYTUTEIBHO 3AMEHsNb YCMAHO8bl NOSUYUAMY, TaK KaK KaIbli
JIOTIOJTHUTENBHBIN YCTAHOB BHOCUT CBOM MOTPENIHOCTH 00PabOTKH.

Mosyuusa 3
Moauyus 2 ' Moauyus 4
-+ \_,|e U
- 1~ .
- |
Hozuquﬂ& é Moauyua 5
Mo3uyun 6

Puc. 1.8. Cxema cMeHbI TIO3UIINIA 3aTOTOBKH HAa MHOTOIITUHACIEHOM CTaHKE
Pabounii 1 BCcoMorarebHbIH X0abl. Pabouum xo0om HaA3BIBAIOT 3aKOHYCHHYIO YacCTb TEXHOJIOHYECKOro mepexoaa, COCTOSAIIETO W3
OHOKPATHOI'O NEPEMCIICHUA MHCTPYMEHTA OTHOCUTEIIBHO 3arOTOBKH, CONIPOBOXAAEMOI'0 U3MCHCHUEM (I)OpMLI, PpasMepoB, Ka4CCTBa MMOBEPXHOCTU U
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CBOWCTB 3aroToBKH. Pabounii X0 0OBIYHO CONPOBOXKAACT HEMPEPHIBHYIO 00pabOTKY OIHOTO CJIOS 3arOTOBKH, Ha- MPUMEP Ha TOKAPHOM CTAaHKE —
00paboTka Balla Ha IIPOXOJ, HAa CTPOTaIbHOM CTAHKE — OJHO IIEpeMEIIeHUE pe3lia IPH Pe3aHuN.

Bcnomozamenvhbim x00om Ha3bIBAIOT 3aKOHYEHHYIO 4YacTh TEXHOJOTHYECKOrO MEPEXoja, COCTOSIIYI W3 OJHOKPAaTHOTO IMEPEeMEIICHHs
MHCTPYMEHTa OTHOCUTEIBHO 3arOTOBKH, HEOOXOAMMOrO JUIS TOATOTOBKM pabouero xonxa. Hampumep, mpu 4epHOBOH 00TOYKe Bajia peserl
BO3BPAIACTCS B HCXOAHOE TOJI0XKEHHE, COBEpIIasi BCHOMOTraTeIbHEIN XOI.

Hpuem. [lpuemom Ha3BIBAIOT 3aKOHYECHHYIO COBOKYITHOCTh JCHCTBHI 4YeNOBEKa, HMPUMEHSAEMBIX IIPH BBIIOJHEHHU TEXHOJIOIMYECKOro
Hepexosia WK €ro YacTH U 00beIMHEHHBIX OJHUM IieleBbIM HazHaueHueM. OOBIYHO IIPUEMOM SIBIIIETCS BCIIOMOraTelIbHOE JeiCTBHE OnepaTtopa Ipu
YIIPaBICHUU CTaHKOM (BPYYHYIO), H3MEPEHHE 3aTOTOBKH. DeMenn npuema — HaKaTHe KHOIIKH, IIepeMeIeHNe PYKOSTKH H T. [1.

BakHBIMH XapaKTEPUCTHKAMHU TEXHOJIOTMYECKOT0 IPOLEcca U OIEPALMK SBIISIOTCS LIUKI TEXHOIOTMYECKO! Oepaliy, TaKT U PUTM BBIITyCKa.

Hukia, TAKT U PUTM BbIMycKa. [JukioM TEXHOJOIMYECKOW OINEpalliy Ha3bIBAIOT MHTEPBAJ KaJEHAAPHOTO BPEMEHM OT Hayala [0 KOHIA
HEPUOANYECKH OBTOPSIONIEHCS TEXHOIOTHIECKO! OIlepaniy He3aBUCHMO OT YHCIIA OJHOBPEMEHHO H3TOTABINBAEMBIX H3/ICIHUH.

Takmom Ha3bIBAIOT MHTEPBAJl BPEMEHH, 4epe3 KOTOPbIH MEPHOIMYECKH HPOU3BOJMUTCS BBIMYCK W3JCIHH HIM 3arOTOBOK OINPECICHHBIX
HAaNMEHOBAHHUH{, TUIIOpa3Mepa 1 HCIIOIHEHHS.

Pummom BbIIlycka Ha3bIBAIOT KOMMYECTBO H3AENHMH WIIH 3arOTOBOK OMPEJENEHHBIX HAWMEHOBAaHMH, THIIOPA3MEPOB M HCIIOIHCHUIL,
BBIITYCKAEMbIX B €JMHUILy BPEMCHH.

XKenarenbHo, 4ToOBI BpeMsi, 3aTpayMBacMOE Ha BBINOJIHEHUE OIHON ONEpaluM, ObUIO PAaBHBIM BPEMEHM TAKTa BBIYCKA MIIM KPaTHBIM €MY.
Takoe KOppEeKTHpOBaHKE 3aTPAUMBAEMOTO BPEMEHH Ha OIEPAIUIO JOCTHUTAeTCsl TOH MIIM MHOH CTENEHBIO KOHIEHTPAIUH OINepalyii, IpUMEeHEHHEM
ONTHMAJIBHBIX PEXKHMMOB OOpAaOOTKH, COKpAIICHHEM BCIIOMOTaTeIbHOIO BPEMEHH 3a CYET MHOIOMECTHBIX IPHCIIOCOOJICHMH, aBTOMAaTH3aLUK
3arpy3KH, TPAHCIIOPTHPOBAHMS, MCIIOJIb30BaHHs 00JIee BHICOKOIIPOU3BOANTEILHOIO 000PYI0BaHHUs, TapajUIelbHOH paboThl HAa OJJHOTHUITHBIX CTAHKAX-
Iybnepax u ap.

Pasznen 2. HpOGKTI/lPOBaHHe TEXHOJOTMYECCKUX MpoueccoB

Tema 2.1 IlpyHuMne! ¥ 3a7a4u npoexkTupoBanus (Jlexkuus-nuckyceus — 1 yac.)

OCHOBOI1 NPOEKTUPOBAHMS TEXHOJOIMYECKHX IPOLECCOB B MALIMHOCTPOCHUM CIYXKAaT JBa NPUHIMIA — TEXHUYECKHH M SKOHOMUYECKHH.
Texnuueckuti npunyun MPETYyCMATPHBACT ITOJHOE 00ECIICUCHUE TEXHOJIOTHYECKUM IIPOLIECCOM BCeX TpeOOBaHMIi pabouero 4eprexa U TeXHUYECKHX
YCIIOBHII Ha U3TOTOBJICHUE 3aJJaHHOTO M3IEIHUS, IKOHOMUUECKUl — MUHUMAIIbHBIC 3aTPAThl TPYAA M U3AEPXKKH Npou3BojcTBa. OCHOBHOE YCIIOBHE H
TpCGOBaHl/IC K TEXHOJIOTUIECKOMY MPOLIECCY— BBIIIOJIHEHUE 06pa60T1<1/1 n3aenus ¢ HaunboJIee MOJHBIM UCIIOJIb30BaAHUEM TEXHHUYECKHX BO3MOXKHOCTEH
CPEACTB MPOU3BO/ICTBA IIPY HAMMEHBIIINX 3aTPAaTaxX BPEMEHH U HAaUMEHBIIIEH ce0eCTOMMOCTH U3/ICIIUM.

TexHonornueckue TIpOIECChI pa3pa6aTLIBa}0T IIpU NPOCKTUPOBAHUU HOBBIX U PEKOHCTPYKIHHU CYIICCTBYIOIINX ITPOMBIIIJICHHBIX npeunpumui’l,
a TaKK€ Ipu OpraHu3alyyd HOBBIX IIPOM3BOACTBEHHBIX 00BEKTOB Ha HCﬁCTBy}OHLHX 3aBOJIax. KpOMe TOro, TEXHOJIOTMYCCKHUE IPOLECChI
KOPPEKTHPYIOT WIIM pa3padaThIBalOT HOBBIE HA JICHCTBYIOIMX 3aBO/IaX P BBITYCKE OCBOCHHOW MPOJYKIHMU. DTO BHI3BAHO HENPEPHIBHBIM TEKYLIM
YCOBEPIIECHCTBOBAHUEM 00BEKTOB TIpoOu3BOACTBA U HeO6XOI[I/IMOCTb}O BHEAPCHHUA B neﬁCTBy}omee IIPOU3BOJACTBO HOBEHIIINX Z[OCTI/DKGHI/Iﬁ
HpOl/I3BO,HCTBCHHOﬁ TCXHHUKH.

IIpoekTrpoBaHKUE TEXHOJIOTMYECKUX IPOLIECCOB MEXAHNYECKOH 00pabOTKU UMEET LIEIIbIO JaTh MOAPOOHOE ONUCAHUE MPOLIECCOB U3rOTOBJICHHS
J€Ttanu C HeOﬁXOI[I/IMI)IM TEXHUKO-DKOHOMHUYECKUM O00OCHOBAaHHEM IPUHATOTO BapuaHTa 06pa6OTKI/I. B pe3yibTaTe O(bOpMIIeHI/[ﬂ TEXHOJIOTUIECKON
JOKYMCHTAalMH UHKCHEPHO- TEXHUYECKUI TIIEpCoOHAT U pa60‘il/IC'I/ICHOHHl/ITCHI/I TOJIy4aroT HCO6XO,HI/IMI>IC JIAHHBIC U UHCTPYKUUU UIA OCYILICCTBIICHUA
CHPOEKTHPOBAHHOIO TEXHOJIOTMYECKOr0 IpOLecca Ha MNpeAnpusTud. TexHomoruyeckue pa3pabOTKH IO3BOJSIIOT BBIBUTH HEOOXOAUMYIO
HOMEHKJIATYpy 00pa0aThiBarOlero 00O0pYyJIOBaHMS, HHCTPYMEHTOB, TEXHOJOIMYECKOW OCHACTKH JUIS BBIIyCKA W3JCIHM, TPYHAOEMKOCTh H
ce0eCTOMMOCTD M3IOTOBJICHUS U3/IEIUI.

Tema 2.2 Knaccudukanusi TeXHOJ0THYecKuX npoueccoB (Jlexkmus-quckyccus — 1 yac.)

TexHoMOrHIECKUE MPOIECCH B 3aBHCHMOCTH OT CBOETO Ha3HAYEHMS M YCJIOBUH MPOU3BOJICTBA MOTYT UMETh Pa3JIMYHbIC BHIBI X (opMBL Bug
TEXHOJIOTMYECKOTO MPOLEcCca OMPEACISIETCS YMCIOM U3/ENHi, OXBAaThIBAEMBIX IPOIECCOM (OAHO M3MENHE, TPYIIA OJHOTUITHBIX WIIH Pa3HOTHIHBIX
U3ISITHI).

B cootBerctBun ¢ I'OCT 3.1109-82 TexHONMOrHYECKHe MPOIECCH! MOAPA3ASISIOT Ha €ANHIUYHEIS, YHAHIMPOBAHHEIE, THIIOBBIE, IPYIIIIOBEIE,
HepCNeKTUBHBIE, paboure, MPOCKTHBIE, BPEMEHHbIE U CTaH/IapTHBIC.

Eounuynbiii mexnonoeuueckuii npoyecc — 3TO TEXHOJIOTMYECKUH MPOLECC M3TOTOBJICHMS M3JCNTHS OJHOrO HAMMEHOBAaHMS, THUIOpasMepa H
WCIIOJHEHHS HE3aBHCHMO OT THIIAa HPOM3BOACTBA. Pa3paboTka Takoro mporecca XapakTepHa JUIsi OPUTHHAIBHBIX W3/ENHi, HEe MMEIOIINX OOIIHX
HPHU3HAKOB C M3/ICIMSIMH, PAHEE H3TOTOBICHHBIMH Ha MPETIPUITHH.

Vuuguyuposannwiii mexnonoeuueckuii npoyecc — 3TO TEXHOIOTMYECKHIT TPOIECC, OTHOCAMIMIICS K TpyIIe AeTajlel, XapaKTepU3yIOIUXCs
OOLIHOCTBIO KOHCTPYKTHBHBIX M TEXHOJOIMYECKHX MPH3HAKOB. YHH(HIMPOBAHHBIC TEXHOJIOTHYECKHE IPOLECCHl MOAPA3ACISAIOTCS Ha THIIOBBIE U
TPYIIIOBBIE I HAXOAT MINPOKOE NPHMEHEHHE BO BCEX BHIAX CEPHITHOTO IPOU3BOICTBA.

Tunosoil mexnonoeuuecKuii npoyecc — 3TO TEXHOJIOTMYECKMIl MPOIECC M3TOTOBJICHHS TPYIIBI JAeTaneld ¢ OOIIMMH KOHCTPYKTHBHBIMU H
TEXHOJIOTHYECKUMH TIPU3HAKAMH, XapaKTEePH3yeTcs! OOIIHOCTEIO COEPIKaHMS H ITOCIIeI0BATEIbHOCTH OOIBIIMHCTBA TEXHOJIIOTHUECKIX ONEPALIHIT IS
TPYIIIBI TAKHX JieTalieil U NCIIONB3YeTcs Kak MH(POPMAIMOHHAst OCHOBA IIPH pa3padoTKe pabovero TeXHOIOTHIECKOTro IpoLecca.

I'pynnosoii mexnonocuueckuil npoyecc — 3T0 TEXHOJIOTHIECKUH MPOIIECC U3TOTOBICHUS TPYIIIBI JeTaneil ¢ pasHbIMH KOHCTPYKTHBHBIMH, HO
OOLIMMH TeXHOJIOTHIECKHMH IIpH3HAKaMH.

B cOOTBETCTBHY C 3TUM OIpeIeTIeHHEeM IPYIIOBOH TEXHOJIOIHYECKUIT PoLiece MPEACTaBIsIeT co0oi mporece 00padoTKH JeTaneil pa3ImIHOi
KOH(HIypaluy, COCTOSIINN U3 KOMIUIEKCA TPYIIOBBIX TEXHOIOTHYECKUX OINEPALiii, BHIMOIHACMbBIX Ha CICHUAIN3MPOBAHHBIX Pa0OYMX MECTaxX B
MIOCJIEI0BATENIBHOCTU TEXHO- JIOTHYECKOTr0 MapIIpyTa M3roToBieHMs onpenenéuHoi rpymmsl aetaneid ('OCT 14.316-75). I'pynmoBsie mporecchl,
IpYMEHsIEMbIe B IPOMBIIUICHHOCTH, Pa3padaThIBalOT Ha KOHCTPYKTUBHO M TEXHOJOIMYECKH CXOJIHBIC JETalH Ul BCEX THIIOB NPOW3BOJCTBA HE
TOJIBKO Ha YPOBHE IPEATIPHUSITHSL.

Ilepcnexmuenvlii mexnono2udeckuil npoyecc — O TEXHOJIOTHYECKUH TPOLECC, COOTBETCTBYIONIMI COBPEMEHHBIM JOCTH)KCHUSM HAYKH U
TEXHUKH, METO/IBI M CPEACTBA OCYIIECTBICHNS KOTOPOTO HOJHOCTHIO HIIM YaCTHYHO NPEICTOUT OCBOUTH Ha NPEIPUITHH.

Pabouuii mexunonozuveckuii npoyecc — 3TO TEXHOIOTHYECKHH IIPOLECC, BBIMONHICMBIH MO pabodeil TEXHONOTMYECKON JIOKYMEHTAIHH,
pa3pabaTbIBaeTCsl TONBKO Ha YPOBHE NPEANPHATHS U IPHMEHSIETCS ISl U3TOTOBJICHNS] KOHKPETHOH JIeTalH.

IIpoexmmuvlii mexnono2uyeckuii npoyecc BHITIONHSETCS M0 MPEIBAPUTEILHOMY HPOSKTY TEXHOJIOTHIECKOH JTOKYMEHTAIIH.

Bpemennviii mexnonozuueckuil npoyecc TPUMEHSETCS HA MPEANPUATHM B TCYCHHE OrPAHHYCHHOIO IEPHOAA BPEMEHH H3-3a OTCYTCTBHS
HaJJIeXKaIero 000pyIoBaHus MM B CBSI3U C aBapuell 10 3aMeHbI Ha 0oJiee COBPEMEHHBIH.

Cmandapmuulii. mexHonI02U4eCKUull npoyecc — 3TO TEXHOJOTHYECKHI IMPOIECC, YCTAHOBJICHHBIH CTaHAAPTOM M BBINOJHAEMBIH IO padoueit
TEXHOJIOTHYECKOW NoKyMeHTauuu, opopmienHoi cranaaptom (OCT, CTII), u oTHOCAIIUIACS K KOHKPETHOMY 000pYJOBaHHUIO, PEKUMaM 00pabOTKH
U TEXHOJIOTMYECKON OCHACTKE.

Komnaexcnoiii mexnonozauveckuii npoyecc — 3TO TPOIECC, B COCTaB KOTOPOTO BKJIIOYAIOTCS HE TOJIBKO TEXHOJNOTHYECKHE OINEpaliu, HO W
TPaHCIOPTHOHAKOIUTEIBHBIC, KOHTPOJIbHBIE, MOCYHBIC, 3arpy304HO-pasrpy3o4nbie u ap. Takue mporecchl MPOEKTUPYIOTCS Hpu co3aannu AJl n
T'TIC.

Knaccnduxauus TeXHOIOTMYECKUX MPOLECCOB B 3aBUCHMOCTH OT MX BHJIOB, XapaKTepa MPOM3BOACTBA, TEXHOJIOTHYECKUX M JIPYTHX NPU3HAKOB
noka3aHa Ha puc.4.1.
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Puc. 2.1. Knaccuduxanus TeXHOIOTHIECKHX IPOLIECCOB

Tema 2.3 JTanbl NPOEKTHPOBAHHUS TEXHOJOTHYECKUX MponeccoB (Jexkuus-auckyccus — 2 yac.)

B 1nenoM npoekTHpoBaHHE TEXHOJIOTHUECKHX MIPOLECCOB 00pabOTKU AeTanelt M cOOPKH y3JI0B MPEACTaBISIET COOOH CIOKHYIO, TPYIOEMKYIO U
MHOTIOBAapPUAHTHYIO 3a/1a4y. II09TOMy €ro BBINOIHSIOT B HECKOJIBKO IIOC/IEI0BATENbHBIX ITAIOB.

Bhavane nenaroT mpeiBapUTENbHBIN NPOEKT TEXHOJIOIMYECKOro MPOLECCa; Ha MOCISAYIOIIX CTaAUsIX ero YTOYHSIOT U KOHKPETU3HPYIOT Ha
OCHOBE JIETAIBHBIX TEXHOJIOTHYECKHX pacu€roB. IlocienoBaTenbHBIM YTOYHCHHEM IIPEABapH- TENBHOTO IIPOEKTa IONYYaloT 3aKOHUCHHEIE
pa3paboTKH TeXHOJIOrH4eckoro mporecca. [IpaBuibHOE pelneHHe ynadTcsi MOINY4UTh TOJNBKO IIOCNIE Pa3pabOTKH M CPAaBHEHMS HECKOJIbKHX
TEXHOJIOTHIECKHUX BAPHAHTOB.

CreneHp NpopabOTKHM TEXHOJIOIMYECKOTO IIpolecca B JeTalsiX 3aBUCUT OT THIA IPOHM3BOACTBA. B yCIOBHSX MAaccoBOro IpPOU3BOJCTBA
TEXHOJIOTMYECKHE POLIECChl pa3pabaThIBaOT MOAPOOHO Ml Beex AeTaieil u3jenus. Takue npoleccsl Ha3bIBAIOT onepayuoHHbiMu. TeXHOIOrHYecKas
JOKYMEHTalUss Ha HHX COJEPXKUT MOAPOOHYI0 MH(MOPMAIMIO 00 OIepanusax U Iepexojax, pexuMax oOpabOTKM UM MeXONEepalMOHHBIX pa3Mepax
JieTajel, HHCTpYMEHTe, OCHACTKE H T.A. B eIMHHYHOM IPOM3BOJCTBE OTPaHUYMBAIOTCS COKPAIIEHHOH pa3pabOTKONH TEXHOJIOTHYECKHX IPOIIECCOB,
TaK Kak HOJApOOHas pa3paboTKa MX B JAaHHBIX YCJIOBHSAX SKOHOMHUYECKM HE OIPABABIBACTCA. OTH TEXHOJIOIMYECKHE IPOLECCHl HA3BIBAIOT
MapupymHuIMU.

Iporiecc NPOEKTHPOBAHUS COAEPIKUT B3aUMOCBSI3AHHBIC M BBINONHSIEMBIE B ONpPENENEHHOW IIOCIENOBATEIBHOCTH JTalbl, K KOTOPHIM
OTHOCSITCSL:

- OIpeJeNeHHe TUIA IIPON3BOJCTBA I METO0B PabOTHI;

- BBIOOp MeTOJa IIOyYeHHS 3arOTOBKU U yCTaHOBJIEHHE NIPEIbIBISIEMBIX K Hell TpeOOBaHMH;

- BBIOOp M 000CHOBaHME TEXHOJIOTHUECKHX 0a3;

- Ha3Ha4YeHHe MapIIpyTa 00pabOTKH OTIENBHBIX OBEPXHOCTEH M COCTABIICHIE MapIIpyTa 00pabOTKH JIETaI! B IIEJIOM;

- pacyéT NPUIIYCKOB, yCTAHOBIECHHE TEXHOIOINYECKUX JOIyCKOB U IpeeTbHBIX Pa3MEPOB 3arOTOBKU HA OTJENbHBIX CTaIMsAX 00paboTKY;

- YTOUHEHHE CTEelleHU KOHIIEHTPALUX Ollepaluii TEXHOIOTHIECKUX IePEX0/I0B;

- BbIOOp 0OpadaThIBaroOIIEro 000pyI0BaHUS, TEXHOIOTHUECKOH OCHACTKY U HHCTPYMEHTOB;

- pacyér pexUMOB PE3aHMUs;

- ompeJeneHue HaCTPOEUHbIX Pa3MEPOB;

- YCTaHOBJICHHE HOPM BPEMEHH M KBaJIH(HUKAINH padOUHX Ha ONepalusix;

- odopMmIIeHHEe TEXHOIOTHIECKOH TOKYMEHTAIHH.

o

‘Mapupyr obpabonan
SATOTORKH AETATH

PacueT NPOMEXYTOUHMX PRIMEPOD

Tlocrpociine onepaut
Bfiop 0BOpyAOBHHA

Hophu pemenn
Puc. 4.2. OcHOBHBIE 3Tarbl IPOSKTUPOBAHHS TEXHOJIOTHYECKHUX MPOLIECCOB MEXaHUYECKOH 00paboTKH

B3anMOCBS3p 3TanoB NPOEKTHPOBAHWS M MHOIOBAPHAHTHOCTH YACTHBIX M OOIMX PEIICHWH IOCTaBIEHHOH 3a1addl XOpOIIO BHIHA W3
paccMOTpeHusl YKpYNHEHHOH cXeMbl (puc. 4.2) MocieaoBaTeIbHOTO BBIOIHEHUS 3TAlOB MPOCKTHPOBAHUS TEXHOJIOTHMH MEXaHHYECKOH 00pabOTKH
3arOTOBKH IIPUMEHHUTEIIBHO K YCIOBHSIM MaccOBOTO MPOM3BOJICTBA.

OO1ye 1 YacTHYHBIe BapHaHTHI (BBIIOJIHEHNS OTACIBHBIX 3TAIlOB) IIOKAa3aHb! INTPUXOBBIMU PAa3BETBIIIOIINMUCS TMHUSAMH. OTIEIIBHBIC STAIIbI,
HampuMep pacyéT TeMmIa M ONpeAeICHNUe THIIA IPOU3BOJCTBA, PACUET PEIKUMOB PE3aHUs, YCTAHOBJICHHE HOPMbI BPEMCHH Ha 00pabOTKy, peIaoTes
OIHO3HAYHO I10 PEABAPUTEIIHFHO YCTAHOBICHHBIM YCIOBHSIM M HCXOHBIM TaHHBIM.

IIpy MPOEKTUPOBAHHN TEXHOJOTHYECKHX IPOIECCOB 0OPAOOTKHM CIOXKHBIX JeTaliell CyMMapHOE YHCIIO BO3MOXKHBIX BapHAHTOB MOXET OBITh
BEChbMa 3HAYUTEIBHBIM. ONTUMH3ALHMIO MPOSKTHPYEMBIX M ACHCTBYIOIIMX TEXHOJIOTMYECKHX IMPOIECCOB MPOM3BOAAT MO PA3IMYHBIM LEICBBIM
(yHKIMSIM (MUHUMAIIBHOM cebe- CTOMMOCTHM H3TOTOBICHUS ACTalHM, MaKCHMAallbHOW IMPOHM3BOJUTENBFHOCTH OOpAaOOTKH, 1O 3aJaHHOMY CPOKY
OKYIIaeMOCTH JIOTIOJTHUTENIBHBIX KalTUTaIbHBIX BIOXKEHHUIT B IPOU3BOJICTBO).

VcXOmHBIMU JaHHBIME JUIS IPOCKTHPOBAHHS TEXHOTOTHYECKUX MPOIIECCOB MEXaHNYECKON 00pabOTKH SIBISIOTCS:

- pabounii uepTéx 0OpabaThIBAEMON JIETANIN C YKa3aHUEM €€ MaTepuala, KOHCTPYKTUBHBIX OCOOEHHOCTEN U pa3MepOB;

- TEXHMYECKHE YCIOBUS HA U3TOTOBJICHUE JIETANIH, XapaKTEPH3YOIIHE TOYHOCTh M KaueCTBO 00pabaThIBaeMbIX TOBEPXHOCTEH, a TAKKe
ocobble TpeOoBaHMs K TBEPAOCTH M CTPYKTYpE MaTepHaa, TepMUIECKOi 00paboTke, GanaHCHPOBKE U T.IL.;

- 00BEM BBIITYCKa I/I321€J'H/H7[, B COCTaB KOTOPBIX BXOAUT U3IrOTOBJIsIEMAs A€TaJlb, C yqéT()M BBIITyCKa 3aIlaCHBbIX qac‘reﬁ;

- IUIAaHUPYEMBbIil HHTEpBaJI BpeMeHU (0OBIYHO B TO/IaX) BBITYCKA U3/ICIIHIA;

Ilpy IPOEKTUPOBAHMM TEXHOJIOTMYECKUX MPOLECCOB IS [CHCTBYIOIIErO MPOM3BOACTBA HEOOXOAMMO pacroyiaraTe HH(popMmanueit o
HMEIONIEMCsT 000PYI0BaHHH, IUIOMAAIX M JPYTHX MECTHBIX MPOM3BOACTBEHHBIX YCIOBHSIX. IIpH NMPOEKTHPOBAHMH HCIOJB3YIOT CHPABOYHBIC U
HOPMAaTHBHbIE MaTepHalbl, KATAJIOTH U MacropTa o0opynoBanus, ans0oMbl npucrnocotnennit; [OCTs 1 HOpMallH Ha PEeXYIIUH 1 H3MEPUTEIBHBII
HMHCTPYMEHTBI, HOPMAaTHBBI TOYHOCTH, LIIEPOXOBATOCTH, pacuéra MPUITYCKOB, PSKMMOB PE3aHHs H TEXHUYECKOTO HOPMUPOBAHMUsI BpeMEHN; TapudHo-
KBaJIN(UKAIMOHHBIC CIIPABOYHUKY U Apyrue Matepuaibl. OpopMiIeHHe TEXHOTOTHYECKUX Pa3paboTOK MPOU3BOANTCS Ha ONAHKAaX TEXHOJIOTHYECKON
JIOKYMEHTAIIH.

ITpoeKTHPOBAHHIO TEXHOIOTHIECKOTO IpoIlecca MPEeIIIecTBYeT IOApOOHOe H3yIeHne Padodero Yeprexa AeTall, TeXHHIECKUX YCIOBHI Ha e
U3TOTOBIICHHE U YCIOBHI e¢ paboTsl B m3menuu. Ocoboe BHUMAHHE yACISETCS BO3MOKHOCTH YIYUIICHHUS TeXHOIOTHIHOCTH KOHCTPYKIIUH JETallH,
TaK KaK B Pe3yJbTaTe MOXXET OBITh IONYYEH 3HAYMTENBbHBIA 3((PEKT OT CHIKEHUS TPYJOEMKOCTH M CEOSCTOMMOCTH BBINONHEHHUS MPOLECCOB
00paboTKu.

Pa3paboTaHHBIC TEXHOIOTHIECKHE MPOIECCH OOPMIITIOTCS Ha COOTBETCTBYIOIINX TEXHOIOTHIECKUX JOKYMEHTAaX.
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Pa3znen 3. ABToMaTH3a1MsA TEXHOJOTHYECKUX MPOLECCOB

Tema 3.1. OcHOBHBIE TOHATHUS W HaNpaBJieHns apTomaTu3anuu (Jeknus-auckyccus — 1 gac.)

Ilon asmomamusayueil TEXHONOTHYECKUX MPOLECCOB MOHUMAETCs 3aMEHA PYYHOTO TpyJAa MAIIMHHBIM Ha CTaAUM OOCIY)XMBaHHA MU
YIIPaBIICHHS] CTAHKOM, CUCTEMOH CTAHKOB HJIM TEXHOJOTHYECKUM IIPOLIECCOM B LIEJIOM.

Mexanusayusi OXBaThIBaCT TY YaCTh TEXHOJIOTHYECKOIO IMPOLECcCa, KOTOpasi OLICHHBACTCS BPEMEHEM 0OpabOTKM 3arOTOBKU H IPEACTAaBISET
co00ii 3aMeHy Py4HOr0 Tpy/a MALIMHHBIM HEMIOCPEACTBEHHO P 00pabOTKE 3arOTOBKH:

ABTOMaTH3aLHs SBISCTCS JAJTbHEHIINM Pa3BUTHEM MEXaHH3ALMK M IPEAyCMAaTPHBACT 3aMEHY PYYHOIO TPyZAa YXe Ha CTaJUU OOCITy)KUBAHHUS
U yIpaBiCHHS. ABTOMAaTH3ALMs pellaeT 3ajady CO3JaHMs HNPUHLMINAIBHO HOBOW TEXHHKH, METOIOB OOpaOOTKM, KOHCTPYKUHHM M KOMITOHOBKH
obpabatbIBaroniero 1 c60poYHOro 000pyI0BaHHs, KOTOPBIC ObUIH ObI HEBO3MOXKHBI ITPU YIaCTHH pabodero.

ABTOMaTH3alMsl CTAHKOB, 3aK/IIOYAIOINASCS B OCHAIICHHH WX 3arpy304HBIMHM ¥ Pa3rPy30YHBIMH YCTPONCTBAMH, IPUCIIOCOOJICHHSAMH U
MeXaHH3MaMH, YIPOIIAIIINMH M YCKOPSIOIIMMI HEKOTOPBIE ISHCTBHUS paboyuero, Ha3bIBACTCS MALO ABMOMAMU3ayuel.

PasBuTHe M BHEIpEHHE aBTOMATH3ALMM OOECHECYMBACT IIOBBILICHHE HPOM3BOAMTEIBHOCTH TPYAa M KAauyeCTBO BBITYCKACMbIX H3CIHU,
COKpAIL[EHHE YHCIIa IPOM3BOACTBEHHBIX PA00YNX O CPABHEHHIO C ATHMH [OKA3aTeIsIMH IIPH HEaBTOMATH3HPOBAHHOM IIPOU3BOICTBE.

BMmecTe ¢ TeM MOBBIIIACTCS CTOUMOCTb, YCIOXKHSIOTCS PEMOHT, HaJla/lka M 00CIIyKHBaHIE 000PYLOBaHHS.

BakHelimuM  (akTopoM yCHCIIHOTO BHEJAPCHMS AaBTOMATH3ALMH M MEXaHM3aLlUU SBIACTCA HAOEXHCHOCHb ~ABTOMATH3UPOBAHHOIO
00opynoBaHus.

Crieflyer y4uTHIBaTh, YTO HE KAXKIbIl TEXHOJOTMYECKHIl MPOLECC MPHIOAEH B KAYECTBE MCXOMHOIO I CO3MAHHUS aBTOMATH3HPOBAHHOIO
obopynoBanust. [103ToMy HEOOXOAMMO W3 BCEr0 MHOTOOOpa3Ws BOSMOXKHBIX BapHaHTOB OOpaOOTKM JAHHOW 3arOTOBKH BBIOPATh ONTHMAJIbHBIH,
obecreunBaOIMil 3alaHHOE KA4eCTBO M TOYHOCTb W3JENHH IIPH HAWBBICIICH IPOM3BOAUTEILHOCTH TPyJa W MHHHMAIBHOH CeOECTOMMOCTH
00paboTKu.

Cmanok-nonyagmomam — 3T0 CaMOJEHCTBYIOIAs MallIMHA, ABTOMATUYECKHU BBITIOJIHSIONIAs BCE 3JIEMEHThI LIUKJIA IIPU PYYHOM BO300OHOBICHUI
MOCIIEAHETO.

Cmanok-agmomam BBITIOIHSIET B aBTOMAaTHYECKOM PEXHMME BCE JJIEMEHTHI IIUKJIa (BKIFOYasi BO30OHOBJICHHE) KPOME HaJIaAKH M KOHTPOJISL.

OCHOBHBIM HAaIpPaBICHUEM Pa3BUTHs aBTOMATU3ALMK IIPOU3BOJICTBA SABISCTCS aBTOMATU3ALN IPOLIECCOB COOPKH, TAK KaK B HACTOSIIIEE BPEMS
OHa COCTABJISIET JIMIIb 6% MpU TPYHOEMKOCTH COOPKHU 25% OT TPYHOEMKOCTH MU3TOTOBJICHHSI aBTOMOOMIIS.

Tema 3.2 ABTOMaTHYecKHe JIUHUU U uX Kiaccupukanus (Jlekuus-auckyccust — 1 yac.)

B mammHOCTpoeHMM 1Ox aBTOMarHyeckoi JimHued (AJI) moHMMaeTcs cHUCTEMa CTaHKOB, PACCTAaBICHHBIX I10 XOIY BBINOJHEHUS
TEXHOJIOTMYECKOro MpoLecca, MpeAHa3HauYeHHas Ul NPeoOpa3OBaHMs 3arOTOBKM B TOTOBYIO JETalb ITyTEM BBINOJIHCHHS TEXHOJIOTHYECKUX
oleparyii MeXxaHHIecKoi 00paboTKH (COOPKH), MEXKOIEPALOHHOT0 TPAHCIIOPTUPOBAHHS ¥ HAKOIUICHHUS 3aTOTOBOK, 3arPy3KH M Pa3rpy3KH CTaHKOB,
ABTOMATHYECKOr0 KOHTPOJs M T.J. IIpH 5TOM MEKCTaHOYHOE IepeMElIeHHE 3ar0TOBOK MOXKET OCYIIECTBIATHCS HEMOCPEACTBEHHO OT CTaHKa K
CTAaHKY WJIM C IOMOUIBIO PUCTIOCOOICHUI-CITy THUKOB.

ITpumenenne AJl 1uist M3rOTOBIEHMS PA3IMYHBIX AETAJed ¢ BHIIOJHEHHEM Pa3HOOOPa3HBIX ONepaluii MeXaHH4ecKod 00paboTKH, cOOpKH,
KOHTPOJIsI, YIAKOBKH, TEPMUUECKOH 00pabOTKH U T.I1. BBI3BAJIO HEOOXOAUMOCTD B OOJIBLIOM YUCIIE KOHCTPYKTHBHBIX PEIICHUH 1 KOMIIOHOBOK JIMHUI.
Knaccuduxarust TuHRIT 10 KOHCTPYKTHBHO-KOMIIOHOBOYHBIM HPU3HAKAM IT0Ka3aHa Ha CXEMe.

B cunxponnvix AJl 3aroToBKH BO BpeMs 00pabOTKM IepearoTCs HENOCPEICTBEHHO OT OJHOTO CTaHKa K JPYroMy depe3 OJHHaKOBbHIE
MIPOMEKYTKH BPEMEHH, PaBHbIE LUKy 00pabOTKH.

B mecunxponnvix AJl oOpabarbiBaeMble 3arOTOBKM HE CBSI3aHbl XKECTKO C TPAHCIIOPTOM, OHM MOTYT HAaKalUIMBAaThCs Iepen pabdouumu
MO3MIMSMH, YTO IT03BOJIIET padOTaTh MOCIESTYIOIIUM ITO3UIMAM IIPU KPATKOBPEMEHHBIX OCTAHOBKAX MPEBIIYIHX.

Hecunxponnsie AJI cOCTOST M3 CTAaHKOB, KaXKAblH M3 KOTOPBIX CHA0XEH OYHKEpPOM WIM MarasMHOM ISl XPAHEHUS 3aroTOBOK JIETAJICH.
Bnarogaps ruOKkoii CBsi3M CTaHKH MOTYT pabOTaTh HE3ABUCHMO.

JInanm ¢ xEcTKOM 1 KECTKO-THOKOH CBA3BIO CO3IAIOT KaK C NPUCHOCOONEHUAMU-CILYMHUKAMU, TAK U 0€3 HUX.

Cmayuonapusie AJl XapakTepU3ylOTCs TeM, YTO 3aTOTOBKH B Ipoliecce 00- pabOTKM HE H3MEHSIOT CBOETO TIOJI0XKEHHSI OTHOCHTEIIBHO CTaHKa U
JIMIIB TTOCIIE BHITOTHEHUsI 00pabOTKH Ha OYepeHOI MTO3UIIHN TPAHCIIOPTUPYIOTCS Ha CIEAYIOLIYIO.

Ha pomopnbix u yennvix AJl 3aroTOBKN NepeMeIaoTcs HeNpephlBHO. KakIblii cTaHOK-POTOp BpamaeTcsl HEMPEPBHIBHO BOKPYT CBOEH och ¢
onpeeaéHHON cKopocThio. [Ipu 3TOM 00paboTKa 3ar0TOBOK COBMEIIACTCS ¢ TPAHCIIOPTHPOBAHHUEM.

Jlns 0O6paboTku Ha AJl 3aroToBOK Ci0KHOH (OopMBI HCHONB3YIOT AJl ¢ MPUCTIOCOOIEHUAMU-CITYTHUKAMH, KOTOPBIE NEPEMEIAIOTCSI BMECTE C
3ar0TOBKA- MU JeTaJleld OT MO3UIHHK K Mo3unuH. [Tocie 00pabOTKH 3ar0TOBOK CITyTHHUKH JIOJDKHBI BO3BPAIATHCS B HCXOAHOE MOJIOKEHUE, I 4ero
TpeOyIOTCs CHenaIbHbIC TPAHCTIOPTEPhI HA JTUHHSX.

B Hactosiee Bpemst BMECTO HPSMOTOYHBIX AJl NPOEGKTUPYIOT JMHHUM, OCHOBAHHBIC HA HPUHIMIIE 6eméAuec0csi NOMoKd, YTO TO3BOJISET
CYIIECTBEHHO YBEIMYUTh WX MPOU3BOIUTENbHOCT. Iloctpoenme AJI 1o 5TOMy NpHHIMIy HHOIJA IOYTH B 2 pa3a yBEIWYMBAeT HUX
TIPOM3BONTENBHOCTD 0€3 CYIIECTBEHHOTO YBEITMIEHHs YHCIIa CTAHKOB.

BecbMa 3((eKTUBHBIM pEIICHHEM MOBBIMICHHS NPOU3BOAUTEIFHOCTH M Haa&kHocTH AJl mpHM MacCOBOM BBIIYCKE MPOAYKIUH SIBISETCS
npoexTHpoBanue AJl n3 nmapamenbHbIX IOTOKOB.

B 3aBHCHMOCTH OT KOHCTPYKTHBHEIX OCOOCHHOCTEH H3TOTABIMBAEMBIX Ie- Tajllel M INporpaMMbl UX BbITycka AJl KomIOHyOT H3
YHHBEPCaJIbHBIX, arPEraTHBIX, CHCIUATN3UPOBAHHBIX, CIICIHAIBHBIX CTAHKOB MM CTAHKOB-POTOPOB.

Tema 3.3 'nokue mpou3BoacTBeHHbIEe cucTeMBbI (Jleknusi-nuckyccus — 1 gac.)

CoBpeMEHHOE MAaIIMHOCTPOMTENBHOE IIPOMU3BOJCTBO XapaKTEPU3YeTCsl OBICTPOH CMEHSAEMOCThIO OOBEKTa IIPOM3BOACTBA M OONBIION
HOMEHKJIATypOH BBITyCKaeMbIX M3IEMHH. B 3THX yCIOBHSAX OCHOBOH Pa3sBHTHS MAIIMHOCTPOEHMS IOIDKHO OBITh aBTOMATH3UPOBAHHOE TIHOKOE
MPOM3BOJICTBO BO BCEX €TI0 BHAAX (MaccoBOe, KPYITHOCEPHITHOE, CEPHIHOE H JIaXKe MEIKOCEpPHITHOE).

Kaxaplit BUA rHOKOro aBTOMaTH3UPOBAHHOTO ITPOU3BOACTBA TPeOyeT 0COOBIX NPUHIUIIOB IIOCTPOCHHS 000pynoBanus. Tak, Uil CepUiHOro U
MEIKOCEPHIHOTO MPOU3BOJICTBA CO3AI0T rHOKUe pou3BoAcTBeHHbIe yyacTku (I"AY), paboTaromue no cxeme CTaHOK—CKJIal.

I'nOxue aBTOMAaTHYECKHE JIHMHHHU Ul KPYITHOCEPUIHOTO MPOW3BOJCTBA COXPAHSIOT U Pa3BHBAIOT OCHOBHBIC JOCTOMHCTBA TPaJAMIMOHHBIX
aBTOMAaTHYECKUX JIMHHI — KOMIUIEKTHOCTh OOpabOTKM M CHCTEMHYIO aBTOMATH3aIMIO IPOM3BOJCTBA BCEX JETalel, BXOAAMNX B HM3JENHE, UL
HOJTy9eHUs] MAaKCUManbHOro 3 ¢ekTa mepexona Ha HOBYIO HIM MOJCPHH3MPOBAHHYIO HPOMYKIHIO 0€3 MOTeph B HPOM3BOJUTENFHOCTH, TOYHOCTH,
PUTMUYHOCTH 000PYIOBaHHMS, 0€3 CYIECTBEHHBIX JOMOJIHUTEIBHBIX (PMHAHCOBBIX OTEPh MPOM3BOJICTBA.

CornacHo npuHsATOH B Hamreil crpane Tepmunoioru (I'OCT 26228-81) mox I'AJI monumaetcs rubkas nponsBonacteennas cucrema (I'TIC), B
KOTOPO# TEXHOJIOTHYECKOE 000PYJOBAaHHE PACIIONIOKEHO B IPUHSATOM MMOCIIEA0BATEIBHOCTH TEXHOJIOTHYECKHX onepanuid. B otanune or TAJITAY —
sto I'TIC, (yHKIMOHMpYIOmAs MO TEXHOJIOTMYECKOMY MapIIpyTy, B KOTOPOM IPETyCMOTPEHA BO3MOXKHOCTh M3MEHEHHS IOCIIE0BATENbHOCTH
HCIOJIb30BaHNS TEXHOJIIOTHIECKOTO 000pYI0BAHHSL.

CocraBHoii yacteio moboi ['TIC sBisiercss ruOkuii npousBoacTBeHHbIH Moayab (I'TIM), KOTOphIM Ha3bIBAIOT €JMHUILY TEXHOJIOTMYECKOTO
000pynoBaHUs JUIsl TIPOM3BOACTBA HM3IENUH NMPOU3BOJNBHON HOMeHKIATyphl. I'TIM ¢ mporpaMMHBIM yIpaBleHHEM aBTOHOMHO (DYHKIHOHHPYET,
ABTOMAaTHYECKH OCYIIECTBIAET BCE (PYHKIHH, CBSI3aHHbIE C M3TOTOBJICHHEM M3/IeINi Pa3HOH HOMEHKIIATYpBI, 0071a/1aeT BO3MOXKHOCTBIO BCTPAaHBAHHSA
B I'TIC.

Tema 3.4 IIpomsbinienHbie podoTsl (Jleknusi-quckycens — 1 gac.)

Pobom — mexaHu4eckasi cucTeMa ¢ MaHUIYJIAITHOHHBIMA yCTpOﬁCTBaMPI, cUCTEMOH yrapasJICHHUS, KOMIUVIEKCOM YyBCTBUTEJIbHBIX 3JIEMECHTOB U
Cpe€ACTBaMHU NEPEABHUKEHUS B IPOCTPAHCTBE.

B p060Tax pean3yeTcsa naes q)yHKI_II/IOHaJ'II)HOI‘O MOACIUPOBAHUS MPOU3BOACTBEHHBIX pa60‘II/IX, 3aHATBIX HAa PA3JIMYHBIX TEXHOJIOTHYCCKUX
ornepanusax Npou3BOACTBEHHOIO IIporecca.
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Ion npomviunennviM pobomom TOHUMAETCS IMEPENpPOrpaMMHUPYEMbI MaHHITYJISATOP, CIOCOOHBIH aBTOMATHYECKH BBINONHATH KOMILIEKC
JIEWCTBUH, IPETyCMOTPEHHBIX IPOrPAMMOMN.

B obmiem ciydae NpOMBIIIICHHBIH POOOT BKIIFOYACT B ceOs CIEAYIOI[HE OCHOBHBIC 3JIEMCHTBI: MAHHUITYJISLIHOHHBIC YCTPOHCTBA, CHCTEMY
YIIpaBJIEHHs], YyBCTBUTEIIBHBIE JJIEMEHTBI M CPE/ICTBA IIEPE/IBHKEHHUSL.

Manunynayuonnvie ycmpoticmeéa po6oma — UCHOIHUTEIIBHBIC OPTaHbl, UMUTHPYIOLINE ACHCTBUE YEIOBEUECKHX PyK B HATypalbHOM MacmITabe
¢ J1100bIM yBEJIMYEHHEM HJIM YMEHBIIECHHUEM, a TAKXKe YCUIIHEM 110 MOIHOCTH.

Cucmema ynpaenenus (¢ OBM uiu 6e3 He€) MOXKET UMETh HECKOJIBKO YPOBHEH, aHAJIOTUYHO Pa3JIMYHbIM CTYIEHSIM HEPBHOW CUCTEMbI U MO3ra
4enoBeKa. Yyscmeumenvivie dnemenmsl podOTa NAlOT HEOOXOIMMBIE CHTHANBI B CHCTEMYy YNPaBIEHHS O HPHOMDKEHUH DPYKH K IIpeaMeTaMm,
HPUKOCHOBEHUHU H T.A. DTU 3JIEMEHTbI O3BOJIIOT POOOTY OPHEHTHPOBATHCS HY)KHBIM 00pa3oM ISl JIOCTH)KEHHS ONpeeNEHHBIX Leleil B cpese, rie
OH (hyHKLIHOHHUPYET.

Cpedcmea nepedsudicenuss poOOTa MOT'YT OBIT TIOOBIMH B 3aBUCUMOCTH OT €T0 Ha3HAUEHUS: IIaraloliie MeXaHH3Mbl; yCTPOICTBa Ha Konécax;
YCTpOICTBA Ha IyCeHHLIaX; KOMOHHALHS BCEX TPEX CIIOCOOOB.

PoboT — MHOTOLIENIEBast MALIMHA ¥ OTIIMYAETCS OT OOBIYHOTO aBTOMAaTa IMOKOCTBIO i YHUBEPCAIBHOCThIO BBIIOJIHEHHS PA3JIMYHBIX ONEPALUi.

ITo mMeToxmy ynpaBieHUs poOOTHI IEIATCS HA TPH TPYIIIBL: C PYYHBIM, aBTOMATHYECKUM ¥ KOMOMHHPOBAHHBIM YIIPABICHHEM.

TepMuH «ITPOMBILIEHHBIH POOOT» 0OBIYHO OTHOCUTCS K MAHUITYJIITOPAM C aBTOMAaTUYECKUM MM KOMOWHUPOBAHHBIM YIPABICHUEM.

ITpuMeHeHNe IPOMBIIUIEHHBIX POOOTOB XapaKTepU3yeTcsl TEM, UTO:

- He TpeOyeTcs AIUTEIbHBIX CPOKOB BHEIPEHUS;
- He TpeOyeTcs OOMNbIINX 3aTpaT MPH NEePEeBOJIC TPOMBIIIEHHOTO poOOTa OT OJJHOM paboThI K IPYyroii;

- obecreunBaeTCst HU3Kasi CTOMMOCTD OTJIAKH poboTa.
CymecTByromue podoThl MOXKHO IIOAPA3/IEIUTh Ha TPH KJIacca;

- YeJIOBEKOIOJ00HBIE;
- uH(bOPMAaMOHHBIE (CIYTHUKU 3eMJIH U 1p.);

- IPOMBIIIICHHBIE.

ITo cBOMM BO3MOXHOCTSIM IIPOMBIIUICHHEIE POOOTHI OTHOCSITCS K CJISIYIOIIUM TPEM MOKOICHUSIM:

Ilepsoe nokonenue PeACTaBISIET COO0I MAHUITYJISITOP C IPOrPAMMHBIM YCTPOHCTBOM YIPABJICHUSI.

Bmopoe nokonenue — pobOTbI ¢ O4yBCTBIECHHEM. VICHONHHUTENbHBIE PYKH pO0OOTa CHAOXKAIOTCSA PA3IMYHBIMU JaTYMKAMH, BBIIAIOLINMUI
NH(OPMALHIO O COCTOSIHUM PYK U IIPEIMETOB, C KOTOPEIMH OH JIOJDKEH MAaHUITYJIMPOBATH, a TAKKe 00 OCHOBHBIX CBOMCTBAX CPEMBI, IZie IPOUCXOAUT
npouecc. TakuMu JaTYMKaMH MOTYT OBbITh KOHTAKTHbBIE AATUHKHU, CUTHAIH3UPYIOIIHME O IPUKOCHOBEHHU PYKH POOOTA K HPEAMETaM; JOKAIIUOHHBIC,
OIpECIAIONIINE CKOPOCTh ABIKCHHUS M PACCTOSHUE JI0 NMPEIMETOB; TCICBU3HOHHBIC M ONTHYECKHE, 00pa3ylolue UCKyCCTBEHHOE 3pEHHUE, a TaKKe
JIATYUKH, Pa3JIMYalolye [BET, TEIUIOTY, 3BYK H T.x.

Tpemve noxonenue — poOOTHI C HCKYCCTBEHHBIM HHTEILIEKTOM.

KOHCTpYKIMK IPOMBIIUICHHBIX POOOTOB KIIACCHMDHIMPYIOT MO CIELYIOLIUM HPU3HAKAM:

- Ha3HayeHue — YHUBEPCAIbHBIC U CIICHHAIbHEIE;

- xapaxkmep 0gudicenus pyKu — COBEpIIAIOIINE ABIDKEHNE 10 [INHAPHIECKOH U chepuIecKoil MOBEPXHOCTSIM;

- mun npugo00e8 d8udicens: — THIPABINIECKUe, THEBMaTHIECKHE, DIIEKTPHIECKHE U CMEIIIaHHBIE;

- mun nepeodsudicenusi po6oma — HETOABIKHEIE (HAIIONIbHBIE U II0JBECHBIC), HAIIOJIbHBIE II0JBHKHBIE, [I0ABECHEIE ITOBIKHEIE;
- pazmeujenue nyivma ynpagienus — OTAENbHbINA MybT U MyJIbT Ha POOOTE;

- KOHCMpyKyusi nyivima ynpasnenus — TporpaMma 3afgaércs Ha nep@oieHTe, MarHUTHOH JieHTe win OapabaHe, mporpamma 3agaércs
MaHEJNBIO CO MITEKEPHBIM HA0OpOM, yrpasiienue ot DBM;

- mexHuyecKue 603MONCHOCMU,
- MAcca nOOHUMAeMblX 0emaneti M eluduHd PpAcKpvimusi 3axeamoe;

- GeIUYUHA NOOBLEMA U BbIOBUIICEHIUSL 3aX8amd.
ITo npon3BOCTBEHHO-TEXHOIOTHYECKOMY MPH3HAKY MPOMBIILICHHBIE POOOTHI MOT'YT OBITH ITO/IPa3/eNICHbI Ha JBE TPYIIIbL:

- mpousBoicTBeHHBIE (He Ooree 20% 0oOIEeMHPOBOro MapKa);

- NOABbEMHO-TPAHCIOPTHBHIE.

K mepBoii rpymme OTHOCSATCS HPOMBINIICHHBIE POOOTHI, HEMOCPEICTBEHHO YYaCTBYIOIIME B TEXHOJIOTHYECKOM IIpoIlecce B KadecTBE
TIPOU3BOMSIIMX MM 00pabaTHIBAIONIINX MAIIMH: CBAPOUYHBIE, IIOKPACOUHBIE.

Haubomnee 3¢ {ekTHBHO NMpUMEHEHHE INPOMBIIIICHHBIX POOOTOB B YCIOBHSAX MHOTOHOMEHKJIATYpPHOTO HMPOM3BOJCTBA, TPEOYIOIIEro 4acToi
CMEHBI BBIITYCKaeMBIX H3/IENUH M COOTBETCTBYIONIMX M3MEHEHHH TEXHOJIOTHYECKOro Ipolecca U IepeHanakn o0opynoBaHus. B 3TUX ycloBHIX B
HanOOJIBIIEH CTETICHH MCTIONb3YFOTCS YHUBEPCAIbHbIE CBOMCTBA POOOTOB.

Tema 3.5 ABromMaTH3anusi MPOEKTHPOBAHMUS TEXHOJIOTHYeCKUX npoueccos (Jexkuusi-auckyccusi — 1 gac.)

IMpumenenne 5BM mno3BonseT pemuTh OONbIINE TEXHOIOTHYECKHE 3aadd: IPOEKTHPOBATH THIOBBIE TEXHOJIOTHUYECKHE IIPOLECCHI
M3TOTOBJICHUS CTaHIAPTHBIX JeTaliell, pa3pabaTbiBaTh HOPMATUBBI JUIS TEXHOJIOTHUYECKOro mpoekTupoBanus. C momompio DBM MoXHO BEIOpaTh
MeTOJl HOIY4eHHUs 3aTOTOBKH, PACCUUTATh NPUITYCK Ha 00pabOTKY M TOYHOCTH OOpPaOOTKH, PEKHMBI pe3aHUs U HOPMBI BpeMeHH H T.n. [Toatomy
IPOEKTHPOBAHNE TEXHOJIOTHUECKHX IPOLECCOB 00paOOTKH pe3aHueM U cOOpKH ¢ moMombio DBM sBisercs ofHOH U3 OCHOBHBIX TEXHOIOTHYECKHX
3agad. DBM MOXHO HCIIONB30BaTh U KaK CPECTBO ABTOMATHIECKOTO YIIPABICHHS KOMIUIEKCOM TEXHOJIOTHIECKOTO 000pYIOBaHUSL.

[TpoexTHPOBaHHIO TEXHOIOIHIECKOro mpolecca Ha OBM mpearmecTByeT pazpaboTka ero MaTeMaTHIECKOH MOJIENH B BHJE AHATUTUUCCKUX UK
JKCIIEPHMEHTAIIBHBIX 3aBHCHMOCTEH, Tabmun. CleyeT y4uThIBaTh, YTO CJIOXKHBIC SIBICHUS HEBO3MOXKHO ONHCATh TOYHBIMH MAaTE€MaTHYECKHMH
(hopMyaMu, MOITOMY UX MPEICTABIIOT IPHOIMKEHHBIMY (aIIMPOKCHMUPYIOIIUMH) BEIPAKCHUSIMH.

Hanbomnee cnoxxHolf 3amauell sIBISeTCS HpeABapUTeNbHas pa3pa0OTKa aNrOpHUTMa TEXHOJIOTHYECKOTO IMPOEKTHPOBAHUS M COCTABICHUS
nporpammel DBM.

Aneopummom Ha3BIBAIOT CHCTEMY OIIEPAlii, BHITOIHIEMBIX B ONPEACHEHHOM HO- PSKE ISl PEIIeHHUs MOCTaBIeHHOW 3amaun. IIporpamma
MIPE/CTABIAET COOOW ONMMCAHHME ANrOpUTMA Ha ONpenelaéHHOM s3bIke. [Iporpammbl mepex BBoAoM B DBM KomupyroTcs Ha s3bIKE MAlllMHBI U
3aMUCHIBAIOTCA HA PAa3IMYHBIX HocuTensx. Ilocnme 3Toro mporpamMMa MpEACTaBISeT COOOW COBOKYMHOCTh KOMaHI, mpeoOpasyembix OBM B
YIIPABISIOIINE CUTHAIIBL.

TexHonoruueckue MapIpyTsl 00pabOTKM 3arOTOBOK JeTanel pa3pabaThBalOT HA OCHOBE THIIOBBIX TEXHOIOTHUYECKHX MPOIECCOB. McXoMHbIMU
JAHHBIMH SIBISIIOTCS KOHCTPYKLHUS IETald U TEXHOIOTHYECKHe YCIOBUS Ha e H3TOTOBIICHHE, BUJ 3arOTOBKH, OOBEM BBINYCKa, JAHHBIE 00
000pYIOBaHUH ¥ TEXHOJIOTMUYECKOI ocHAcTke. IIpn 9TOM JeTaib OTHOCAT K Kiaccy, IPYINIE WIH IOATPYIINE B COOTBETCTBHH C OOIIECOIO3HBIM
knaccudukaropom. CHauana KOAMPYIOT HUCXOAHYKO WH- (popmaruio, a 3aTeM 3amuchiBalOT €€ Ha NepQoNIeHTY, KOTOpask BBOJUTCS B MPHEMHOE
ycrpoiicteo DBM. Ipu komupoBaHuY Onepalyii yKa3bIBalOT UX KO, XapaKTEPU3YIOIINl ONEPaIUIO U BBITOIHIEMBIE PA0OTHI.

Vcnons3oBanre DBM npu mpoeKTHPOBAHHH TEXHOJOTHYECKHX IPOIECCOB 00pabOTKU pe3aHneM oOeclevunBaeT CHW)KEHHE TPYIOEMKOCTH B
10-15 pa3 u cebe- CTOMMOCTH, IO CPAaBHEHHIO ¢ OOBIYHBIMU METOIaMH IIPOCKTUPOBaHHUs, B 2-4 pa3za. CeOeCTOMMOCTD J€TalH B LIEJIOM CHU)KACTCS Ha
50-70%.
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Pa3nen 4. Bunsl conpsizkeHUii qeTaneil MaliMH, METOABI U CPeICTBA H3MePEeHHs Pa3MepoB MOBEPXHOCTeMH

Tema 4.1 IlonsiTue 0 mocaakax u gonycke nocaaku (Jekuus-guckycceus — 2 yac.)

V3761 n arperaTtbl CO6Hpa}0TCS[ N3 OTACIBbHBIX HeTaﬂeﬁ, KOTOpBIC B 3aBUCUMOCTH OT yCJ'IOBI/Iﬁ pa60T1>1 B MAaIIMHE COIPATalOTCA MEXKAY coboii ¢
3a30poM WM HaTsAroM. Ecii y coemuHsAeMbIX MexXTy coO0il feTaneil pa3Mep oTBepcTHs OoJbIIe pa3Mepa Bala, TO B cOeqUHEHHHU OyzeT 3a3op. Ecim
pa3sMep Bajia Oosblie pasMme€pa OTBEPCTUA, TO B COCAMHCHUU 6y,I[CT HaTAT. HOSTOMy 3d30pom HA3BIBACTCS TIOJIOKUTECIbHASA PAa3sHOCTb MEXKIY
pa3MepaMu OTBEPCTHS U BaJla, a HAMA2OM — IOJI0XKU- TENbHAS Pa3HOCTh MEXKY Pa3sMEpaMHU Bajla U OTBEPCTHS.

XapaKTep COCIUHEHUS IBYX ,ueTaneﬁ, 3aBHCﬂHIHﬁ OT BCJIMYMHBI 3a30pa UJIA HATsAra, HOHy‘IeHHLIfI npu cGopKe y371a, Ha3bIBAC€TCA nocaokoii. B
MalIuHax Tpe6y10Tc;[ IIOCaaKH C pa3jINIHbIMU 3a30paMU U HATATaMU. Hocazum IOApa3aCIIA0OTCA Ha TPU BHUJA:

- nOO0BUdICHbIE, 00ECTIEYMBAIOLIE 3a30P B COSAUHEHUM;
- Henoosuvichble (IIPECCOBBIE), 00ECTICYNBAOIINE HATAT COSIMHCHHIA;

- nepexoonvie (He rapaHTHPYIOLIKE 3a30p WIH HATAT A0 COOPKH y37a).

JIst OLEHKH TOYHOCTH COCAWHEHHH (IIOCAamoK) IMONB3YIOTCS HOHATHEM 00- MyCcKa NOCAOKU, TIOA KOTOPHIM INOHHMAIOT Pa3sHOCTh MEXIY
HanOOJIBIINM U HAaMMEHBIINM 33a30paMH (B IIOCAKe € 3a30POM) MM HAaHOOJIBIINM H HANMEHBIINM HATSATOM (B IIOCAJIKE C HATSATOM).

B mepexosHbIX MOCaaKax AOIMYCK MOCAJKH PABEH PA3HOCTH MEXIy HaHOOIBIINM 1 HAUMEHBIIIMM HATATAMU WM CyMME HauOOJBIIEro HaTsra u
HanOoJbIIero 3a3opa. J[omyck mocaaxu paBeH TakKe CyMMe JOIyCKOB OTBEPCTHS U BaJa.

Tema 4.2 MeToabl U cpelcTBa U3MepeHus aeraJeii mamul (Jlekuus-auckyccus — 2 yac.)

B ycnoBusiX NpOW3BOACTBA Ae€Talleil MAIMH Pa3iIMYalOT HPSMbIC U KOCBEHHbIE METOJbI M3MepeHus pasmepoB. Ilpu npsaubix usmepenusix
U3MEpSCMBIHl  pa3Mep ONpEIENSIOT HENOCPEJACTBEHHO II0 MOKa3aHWSAM INpuOopa (HanmpuMep, HM3MEPEHHME MIJIMH INTAHTCHHMHCTPYMEHTOM H
MHUKPOMETPAMH).

Ipu koceennbix usmepenusx UCKOMBIH pa3Mep HMIIM OTKJIOHEHHE ONPEACISIOT 110 Pe3yibTaTaM NpPSAMBIX M3MEPECHUH OJHOW MIIM HECKOJIBKHX
BEJIMYMH, CBSI3aHHBIX C MCKOMOIl OIpE/CeIEHHON 3aBUCHMOCTBIO. [IpUMEpOM MOXKET CIy)KHUTh TPHIOHOMETPHYECKOE H3MEPEHHE YIIOB IO ABYM
KaTeTaM JIN0O 110 KaTeTy U THIIOTeHY3e.

W3mepenust pa3MepoB MOTYT HPOU3BOJUTHCS aOCOJMIOTHBIM M OTHOCUTENBHBIM MeTonamu. Ilpu abconromuom memode Bech U3MEPSEMBbIid
pa3Mep OHPEAENIIOT HEMOCPEICTBEHHO 10 TToKa3aHusM npudopa. [Ipu omuocumenvrom (cpasnu- menvHom) memode U3MEPEHHUs! ONPEACTAIOT TOIBKO
OTKJIOHEHHE pa3Mepa OT YCTAHOBOYHOW MepHI, 110 KOTOPOi NMpUOOp yCTaHOBIEH Ha HOJb. [IpHOOpHI IpH 3TOM TpeOyIOT NONOJIHHUTENEHBIX 3aTpar
BPEMEHU Ha MpEIBApUTEIbHYIO HACTPOMKY MO yCTaHOBOUHOW Mepe. HaubGoiee d(h(eKTHBHO MX MOXXHO HCIIOJIH30BATh B YCIOBHSX MAaCCOBOTO
HPOM3BOJICTBA, TJIE OHU OOJIce IPOU3BOUTENIBHBI M 00ECIIeUHBAIOT 60JIee BHICOKYIO TOYHOCTh U3MEPEHHS.

Kpome Toro, MeToIb! N3MEpeHust HOPa3eiIIoTCs Ha KOMIUIEKCHBIE U T (GepeHIINpOBaHHBIE.

Komnnexchuvlii MemoO OCHOBaH HAa COIOCTABJICHMU JICHCTBUTEIBHOIO KOHTYpa INPOBEPSEMON JeTald ¢ €€ MpeAeibHbIMH KOHTYpamu,
OIpE/CIACMbIMI BEIMYMHAMH U PACIONIOXCHUEM II0JIEH JOMYCKOB OT/EIbHBIX 3JIEMEHTOB 3TOr0 00BEKTa. DTOT METOA 00CCIeYnBacT HPOBEPKY
HAKOIUICHHBIX IOTPEIIHOCTEH B3aHMOCBS3aHHBIX JJIEMEHTOB JIETalld, OTPAaHUYCHHBIX CYMMAapHBIM IONYCKOM. IIpHMepoM KOMILIEKCHOTO MeTona
U3MEPEHHS MOXKET CIYXKUTh KOHTPOJIb 3y0UaThiX KOJIEC Ha MEXKIEHTPOMEpE.

Hughgpepenyuposannviii  memoo 3aKIOYAETCST B HE3aBHCHMON MPOBEPKE KAXKAOrO JIIEMEHTa OTACIbHO. JTOT METOH HE MOXKET
HENOCPEACTBEHHO rapaHTHPOBATh B3aUMO3aMEHIeMOCTH U3/IeIIHIL.

KoMIuIeKCHBIIT METOA HM3MEpEHHs] HCIOJb3yeTCs, Kak MpPAaBUIIO, MPU KOHTPONE u3xenuil, a audQepeHInpoBaHHbII — OpPH HPOBEPKE
MHCTPYMEHTOB U IPY BBISIBJICHHU PUYHMH BBIXOJA pa3Mepa JeTall 3a Mpe/elbl 10ITycKa.

Kasxaplil N3 MepedncIeHHBIX METOIOB H3MEPEHUS MOXKET OCYIIECTBIIATHCS KOHTAKTHBIM U OECKOHTAKTHBIM METOJAMH.

Konmaxmmwiti memoo usmepenusi OCYIIECTBIISIETCS NPH HEHOCPEICTBEHHOM COINPUKOCHOBEHHH H3MEPHTENIBHBIX 3JIEMEHTOB IMpPHOOpa C
MOBEPXHOCTBIO KOHTPOJIMPYEMOit ieTalu.

Ilpu beckonmaxmuom memode W3MEpEHHS] KOHTAaKT C IPOBEPSEMBIM OOBEKTOM OTCYTCTBYeT (HAIpHMep, NPU IPOCKIMOHHOM HIIN
THEBMAaTUYECKOM METO/IC U3MEPEHUS).

IIpumeHsieMble B METAJUI000pa3yoliell MPOMBIIUICHHOCTH M3MEPHTENIbHBIE CPEACTBA MOXHO pas3[elMTh Ha TPU TPYMIIBI: KOHIEBBIE MEpBI
JUTHHBI, KaTHOPbI ¥ YHUBEPCAIbHBIC HHCTPYMEHTHI H IIPHOOPEL.

Vhusepcanvnoie uncmpymenmeor u npubopsl CIyXKat JUist ONpeAeTICHUs 3HAUCHHIT N3MEPSIEMOii BEITHYMHBI M PA3INYalOTCs 0 KOHCTPYKTUBHBIM
HpHU3HAKaM, IpeaeaaM H3MEPEHHUS, LICHe JICNCHHs U IPYTUM MOKa3aTelsIM.

YHuBepcaabHbIe HHCTPYMEHTHI U IIPHOOPHI JEISATCS 10 KOHCTPYKTHBHBIM IIPU3HAKAM:

- Ha IITPUXOBBIE HHCTPYMEHTHI, CHA0KEHHbIE KOHUYCOM-IITAHTeHIIUPKYJIeM, IITaHTeHI TyOHHOMEpHI U ITaHT eHpeiicMyCHhl;

- MUKPOMETPUUYECKHE HHCTPYMEHTbI, OCHOBaHHbIE HA IPUMEHEHUH MUKPOIIAp, —
MHKPOMETPbI, MUKPOMETPUUECKHE HyTPOMEPHI, ITyOHHOMEPHI U 1p.;

- PBIYaXKHO-MEXaHWYECKHE MPHOOPEI, KOTOPHIE TTOAPA3/IENIAIOT: Ha COOCTBEHHO PBIYaKHBIE MPHOOPB! (MHHUMETPHI 1 JIp.); PhIYaXKHO-3y0uaTeie
TIPHOOPEI (MUKPOMETPEI | JIP. ); TIPUOOPEI C IPYKMHHOM TIepeadeil (MUKPOKAaTOPHI | JIp. );

- PBIYAKHO-ONTHYECKUE MPUOOPHI (ONTUMETPHI | Jp.);

- ONTHYECKUE MPUOOPHI (ATMHHOMEPHI, UHTEP(HEPOMETPBI, TIPOEKTOPHI U JIP.);

- ITHeBMATHYECKHE IPUOOPbI ¢ MAHOMETPOM H POTAMETPOM;

- aneKTpU(UIMPOBaHHBIE TPHOOPHI (MHAYKTUBHBIC, EMKOCTHBIE, (DOTOXIIEKTPU- YECKHUE U JP. ).

[I1poKO HUCIOIB3YEeMbIC B IPOM3BOICTBE [ITAHICHHHCTPYMEHTHI O3BOJISIIOT HPOU3BOIUTE H3MEPEHHS C MOrpenrHocThIo0 10 0,1 MM.

ITo ymcity 0THOBPEMEHHO MPOBEPSIEMBIX Pa3MepOB MPUOOPEI MOXKHO Pa3JeNUTh Ha OJHOMEPHBIE 1 MHOTOMEpHEIE.

Ilo ycraHOBHBIIIECS Ha TIPOM3BOACTBE TEPMUHOJIOTHH MPOCTEHMIINE H3MEPHUTEIbHBIE CPE/ICTBA — KAIHOPBI, IMHEHKH, IITAHTCHHUHCTPYMEHTHI 1
MHKPOMETPHYECKHI HHCTPYMEHT OOBIYHO HA3BIBAIOT UBMEPUMETbHIM UHCIPYMEHINOM.
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4.3. JlabopaTopHbie padoThI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO.

4.4, IlpakTU4yecKue 3aHITUSA

Buo
HOMep 3aHaAmuA 6 5
No pazoena Haumenosanue mem npaxmuueckux Oovem unmepaxmusnot,
n/n P — 3aHaAmuil (uac.) aKmugHoR,
UHHOBAUYUOHHOU
dopmax, (uac.)
AHanM3 KU3HEHHOTO UKJIA TPOTYKIIUH.
1 1. OTalbl )KU3HEHHOTO IIUKJIA U €TO 8 -
0COOCHHOCTH.
5 9 OCHOBHBIE BUJIbI TEXHOJIOTHYECKOTO 8 i
' 000pyIoBaHusl, 00JIACTh €r0 NPUMEHCHUS.
3 3 Buibl 1 0COOCHHOCTH THOKHX 9 i
MIPOM3BOJICTBEHHBIX CHCTEM.
4 n MeTo/1bI ¥ CPEJICTBA OLICHKH IEPOXOBATOCTH 9 i
MTOBEPXHOCTH.
NUTOI'O 34 -

4.5. KoHTpOJIbHbIE MEPONPHUSATHSI: KYPCOBOii MPOEKT (KypcoBasi padoTa), KOHTPOJIbHasi
padora, PI'P, pedepar

Y4eOHBIM IJITAHOM HE TIPETyCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJBTATOB OCBOEHUA JUCHHUIIJINHBI

Komnemenuyuu Komnemenuyuu Buo

Kon-60 2 Ouenka
Ne, nHaumenosanue OIIK IIK tc , 4ac yueonvix

uacos Komn. P o pesynbmanmos
Pazoenoe OuUCyuUnIuUHbl 2 16 3aHAMUIL
1. OOmme  BOHmpPOCHI  TEXHOJIOTHH

o P ) 26 + + 2 13 JIk, 113, CP 3auer
MaIIMHOCTPOCHUS U 00pabOTKHU M3/1eIHuid
2. ITlpoekTupoBaHHE TEXHOJIOTHYCCKUX
p p 26 + + 2 13 JIk, I13, CP 3auer
MIPOIECCOB
3. ABTOMATHM3aIUs TCXHOJOTHYECKHX
1 28 + + 2 14 JIk, I13, CP 3auer
MIPOIECCOB
4. Buapl compspKeHUM JeTaneil MalllvH,
METO/IbI U CPEACTBA U3MEPEHUS Pa3MEPOB 28 + + 2 14 JIk, 113, CP 3auer
MTOBEPXHOCTEH
6cezo 4acoe 108 54 54 2 54 - -
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CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

Apxunos, A.C. Suromkun, [I.A. Perakos. — bparck: bpl'Y, 2016. — 202 c.

6. HEPEYEHb VYYEBHO-METOAUYECKOI'O OBECIHEYEHUA [OJs

1. Bunorpanos, B. M. TexHomorus MammHOCTpOCHHS. BBeleHHe B CHENHAIBLHOCTH: yuel.
nocobue ais By30B / B.M. Bunorpanos. - 3-¢ uzja., crepeotun. - Mocksa : Akanemust, 2008. - 176
c. - (Beicmee mpodeccronanpHoe odpazoBanue). — ISBN 9785769555909: VK 621
2. Apxurnos, I1.B. TexHOIOrHYECKUE MPOIECCHI B MALTMHOCTPOEHUH: yaeOHoe mocooue / I1.B.

3. Cadonos, C.O. TexHOIOrHs MAIIUHOCTPOEHHs. I[IPOEKTUPOBAHHME TEXHOIOIMYECKUX IIPOLECCOB
00paboTku MeTaimoB naBieHueM: ydeOHoe mocodme / C.O. CadonoB, A.C. Amtomxkwun, E.JI. Jloces. -
Bparck: bpI'Y, 2007. - 90 c.

4. Cxuptnamze, A.I'. TexHomoruveckue mpoIEcChl B MAaIIMHOCTPOCHUH :

Cxuptnamze, C.I'. Spymmn. - 2-e 3., nepepad. u gom. - Crapeiid Ockon: THT, 2008. - 524 c.

HEOBXOJIMUMOI JIJIsI OCBOEHUA JUCIHATLIAHBI

yueOHuK ans By3oB / AT

7. TEPEYEHb OCHOBHOW ¥ JONOJHUTEJIBHOM JIUTEPATYPBI,

Kon-¢o Obecneuen-
Ne Buo
Haumenosanue uzoanus 9K3. 6 Ouon., Hocmb,
n/n 3anAmuA
1T, (3K3./ vei.)
OcHoBHasi TuTEpaTypa
Bunorpanos, B. M. TexHonorust MalmmHOCTPOEHUS.
BBenenue B cienuaibHOCTh : yue0. mocodue 11 By30B /
JIk, 113,

1. | B.M. Bunorpazos. - 3-¢ u3., crepeoTuir. - MOCKBa : CP 40 1

Axanemust, 2008. - 176 c. - (Briciiee npodeccuoHanbHOE

obpaszosanmue). — ISBN 9785769555909: V/IK 621

Apxurnog, [1.B. TexHonoruueckre nporeccsl B k. I3
2. | MmammHocTpoeHUu: yueoHoe nocobue / [1.B. Apxumos, A.C. éP ' 22 1

Aunromikuy, [.A. Perukos. - bparck: bpl'Y, 2016. - 202 c.

JlonoJIHuTEIbHAS JIUTepaTypa

Cadonos, C.O. TexHOJOTHS MAITHHOCTPOSHHS.

3 [TpoekTHpOBaHNE TEXHOIOTUIECKUX MPOIIECCOB 00PAOOTKH JIk, 113, 81 1
" | MetanoB AasieHueM : yueOHoe nocodue / C.O. CadoHos, CP

A.C. Snromxkun, EJI. Jloces. - bparck: bpl'Y, 2007. - 90 c.

Cxuptianze, A.I'. TexHonornyeckue nNpoueccs B
4 MAaIIMHOCTPOCHUH : YueOHUK ajisi By30B / A.I'. Cxuptianse, JIk, 113, 19 1

" | C.I'. Spymmus. - 2-e u3n., nepepad. u goi. - Crapsiit Ockour: CP

THT, 2008. - 524 c.

8. MIEPEYEHb PECYPCOB UH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBIX JJI
OCBOEHUSA JUCHUITIJIMHBI

1.Onexkrponnslil kaTanor 6udauorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21

DBN=BOOK&S21CNR=&721ID=.

2. DOnexrponHas oubnmnoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DIIeKTpOHHO-OMOIMOTEeUHAs cUCcTeMa «Y HUBepcUuTeTcKas oubaunorexa onliney»
http://biblioclub.ru .

4. DnekTpoHHO-0MOIMOTeuHast cucteMa «M3matenscTBo «Jlanby http://e.lanbook.com .
5. Undpopmarmonnas cucrema "EnnHoe 0KHO 0cTyna K 00pa3oBaTeibHbIM pecypcam”

http://window.edu.ru .

6. Hayunas snextponnas oubnuoreka eLIBRARY.RU http://elibrary.ru .

7. YuauBepcurerckas napopmarnmonnas cucreMma POCCUS (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanpHas snexktpoHHas oubaroreka HOB http://xn--90ax2c¢.xn--plai/how-to-search /.
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9. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOIIUXCA 110 OCBOEHHUIO
JUCIHUIIVIMHBI

PexoMeHmyeMblif peXXUM M XapakTep ydeOHOH paboTHI O MpopaboTKe JISKIMOHHOTO MaTepuaia 3aKkIoJaeTcss B OCBOCHHU Ha
NPaKTUKE U COBEPIICHCTBOBAHWE 3HAHHW B OOJACTH TEXHOJIOTMH MAIIMHOCTPOCHUS, a TaKXKe COBPEMEHHBIX MHCTPYMEHTAJIBHBIX
MaTepHaNoB, TEXHOJIOTHIECKOT0 000PyIOBaHUS U OCHACTKH .

[Ipu odopmieHnrn OTYETOB MO HpPAKTHYECKUM pPabOTaM ciedyeT oco0oe BHHMaHHE OOpamiaTh Ha MPUHIMIB U 334a4d
HPOEKTHPOBAHMUS, KJIACCU(PUKALIMIO TEXHOJIOTMYECKUX MPOLIECCOB M 3TAIbl IPOSKTHPOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB.

XKenarenbHo 007anaTh HAaBBIKAMH IIPUMEHEHHUS IIOJYYCHHBIX 3HAHUH HPO IPOSKTUPOBAHMH TEXHOJOTHYECKHX MPOIECCOB
MAIIMHOCTPOUTENIBHBIX POU3BOACTB. ClleyeT HCIO0Ib30BaTh HAyYHbIE PE3y/IbTAThl U M3BECTHBIC HAYYHbIE METOJBI M CIIOCOOBI IS
peleHHsT HOBBIX HAyYHBIX M TEXHHYECKHX IpoOiieM, M ONTHMH3AIMH KOHCTPYKTOPCKO-TEXHOJOTHYECKOH IOJTOTOBKH
MalIMHOCTPOHUTEIBHBIX TIPOU3BOACTB.

9.1. Meroanueckue yKazaHusi 1Jis1 00y4aroMXCs MO0 BHIMOJHEHHIO MPAKTHYECKHX PadoT

IIpakTuyeckoe 3ansaTue Nel

AHAJIN3 )KU3HEHHOI 0 HUKJIA MPOAYKIMH. STanbl JKU3HEHHOTO HUKJIAa 1 ero 0COOEHHOCTH

Ilens paboTHL:

W3y4uTh CTPYKTYpbI JKU3HEHHOTO LIUKJIA N3JE/IHH MAIIMHOCTPOUTEIBHBIX IPOM3BOACTB U PACCMOTPETh €0 OCOOCHHOCTH.

3ananHue:

1. VI3y4uTs STambl )KU3HEHHOTO LKA,

2. O3HaKOMUTCS ¢ HHGOPMAIL[MOHHBIMU TEXHOJIOTHSIMH ITOEPIKKH KM3HEHHOTO LIUKJIA U3JIEHH MAIIMHOCTPOCHHS.

3. PaccMOTpeTh OCHOBHBIE HAIPABJIEHUS AESITEIbHOCTh COBPEMEHHOIO TEXHOIOTa

3. OdopMuUTE OTUET 1TO NPAKTHIECKOMY 3aHSTHIO.

INops0K BBINOTHEHHS:

1. IIpopadorath BCE IyHKTHI 3aJaHUsL.

2 BHecTH Bce ITyHKTHI 3aJaHHS B OTYET MO MPAKTHYECKUM 3aHATHSIM.

3. OTBETUTH HA BOIIPOCHI CAMOIIPOBEPKH.

4 OopMHUTH U 3aLUTUTH OTYET.

PexoMeHIaIyy 0o BEINOJIHEHNIO 33IaHUH U TOATOTOBKE K IPAKTHIECKOMY 3aHSITHIO

[pakTiyeckoe 3aHATHE BBIOJHACTCS Ha Oa3e wuH(QOpPMamuKM MO BHIOPAHHOH TEMaTHKE HCCIENOBaHus, COOpaHHON GakamaBpamMu
caMocTosATeNnbHO. [lomydeHHbIe pe3yIbTaThl 00CYKIAI0TCS U COITIaCOBBIBAIOTCS C BEAYLIMM IPEHNOAaBaTEIeM.

OcHoOBHas uTeparypa

1. Bunorpanos, B. M. TexHonorust MalmHOCTpoeH s BBeneHne B CleUanbHOCTD : yueb. mocobue 1t By30B / B.M. Bunorpaaos. - 3-e u3.,
crepeorur. - Mocksa : Akagemus, 2008. - 176 c. - (Boiciee mpodeccronansroe obpasosanue). — ISBN 9785769555909: V/IK 621

2. Apxunos, I1.B. TexHOIOrHYECKHE MPOLECCHl B MAIIMHOCTPOSHUH: yueOHoe nocobue / I1.B. Apxumnos, A.C. SuromkuH, J.A. PbrukoB. —
Bparck: BpI'V, 2016. — 202 c.

JlononHUTeNbHAs TUTEpaTypa

3. Cagonos, C.O. TexHONIOrHs MAIIMHOCTPOSHUS. [IpoeKTHpOBaHNE TEXHOJIOTHYECKHX MIPOLIECCOB 00Pa0OTKU METAJUIOB JaBJICHUEM : yIeOHOe
noco6ue / C.0. Cadonos, A.C. Sutomkun, E.J1. Jloces. - Bparck: BpI'Y, 2007. - 90 c.

4. Cxuprnamze, A.I'. TexHOMOrHYeCKHE MPOLECCH B MAIIMHOCTPOCHHH : yueOHUK st By30B / A.I'. Cxuptiaamze, C.I'. Spymwun. - 2-e u31.,
niepepab. u gom. - Crapsrii Ockom: THT, 2008. - 524 c.

KoHTponbHbIe BOIPOCH! JUIS CAMOIPOBEPKU
. HazoBuTe 0OCHOBHBIE 3TAIlBl XKU3HEHHOTO IIUKJIA.
. Cuctemsr CAITP MalIMHOCTPOUTEIBHOM OTpaCu.
. OYHKINU IPOEKTHO-KOHCTPYKTOPCKOH AESITENbHOCTH.
OyHKIMH TPOU3BOACTBEHHO-TEXHOIOTNUECKON e TeNbHOCTH.
OyHKIMY OpraHU3alHOHHO-YIIPABICHIECKOH AesATeTbHOCTH.
DYHKIUHN HAyYHO-UCCIEI0BATEIbCKON AEATEIbHOCTH.
DYHKIUH YKCIUTyaTal[HOHHOM JesITeNbHOCTH.
. UTo momKeH 3HAaTh COBPEMEHHBIH HHKEHEp TEXHOJIOT.

PNOU R W~

HpaKaneCKoe 3angTue Ne2
OcHOBHEIE BU/AbI TEXHOJOI'MYECKOI'0 060pyz[onamm, 00J1aCTh €ro NpUMEHCHUSA
lenb paGOTHIL:
VI3y9uTh BUJIBI TEXHOIOTHYECKOTO 000PYIOBAHUS COBPEMEHHOIO MAIMHOCTPOUTEIEHOTO IPOU3BOICTBA U 00JIACTh €ro IPHMEHEHHSI.
3ajaHue:
1. YI3y4uts STansl pa3BUTHS MAIIHHOCTPOCHHUSL.
2. VI3y9uTh OCHOBHBIE TEPMHHBI ¥ OIPEIICIICHYIS.
3. OpopMHUTE OTYET 1O NPAKTHIECKOMY 3aHSTHIO.
Ilopsa0K BBIIOIHEHUS:
1. IIpopad®oTath BCe MMyHKTHI 3aJaHUSL.
2 BHecTH BCe IMyHKTHI 3aJaHHS B OTYET MO MPAKTHYCSCKUM 3aHATHSIM.
3. OTBETUTH HA BOIIPOCHI CAMOIIPOBEPKH.
4 OGOpMUTH U 3AIUTUTD OTYET.
PexoMeHIaIyy o BEINOJIHEHUIO 33/IaHUH U MTOATOTOBKE K NPAKTHIECKOMY 3aHITHIO
IIpakTuyeckoe 3aHATHE BBINONHSAETCS Ha 0Oa3e HMHPOpPMALMK 1O BBIOPAHHOM TEMATHKE WCCIEAOBaHUs, COOpaHHOH OakanaBpamu
caMOCTOATeNbHO. [lomydeHHbIe pe3yIbTaThl 00CYKIAIOTCS U COTTACOBBIBAIOTCS C BEAYIIMM IPEHNOAaBATEIEM.

OcHOBHas JuTeparypa

1. Bunorpamos, B. M. TexHonoTHs MalmHOCTPOeH s BBeeHre B ClIEUATBHOCTS : yued. mocobue st By3oB / B.M. Bunorpamos. - 3-e u3.,
crepeotur. - Mocksa : Akagemus, 2008. - 176 c. - (Beicee npodeccronansHoe odpasoanue). — ISBN 9785769555909: V/IK 621

2. Apxunos, I1.B. Texnomoruueckue mporeccsl B MaIIHHOCTpoeHUH: yueOHoe nocodue / I1.B. Apxunos, A.C. Snromkus, [I.A. Pprakos. —
Bparck: BpI'Y, 2016. — 202 c.

JlononHuTeNbHAS IUTEPATYpa

3. Caconos, C.O. Texnonorus MamuHOCTpoeHUs. [IpoeKTHPOBaHNE TEXHOIOTHYECKUX IIPOLECCOB 00PAOOTKU METAILIOB JaBICHUEM : yIeOHOE
nocobue / C.O. Cadonos, A.C. Snromkun, E.JI. Jloces. - bparck: BpI'Y, 2007. - 90 c.

4. Cxuprnamze, A.I'. TexHomOrnyeckue npoueccsl B MalIMHOCTPOCHHH : y4eOHHK s By3oB / A.I. Cxuptiaamze, C.I'. Spymun. - 2-e u31.,
nepepab. u gor. - Ctapsrit Ockom: THT, 2008. - 524 c.
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KoHTpoIbHBIE BOIPOCHI 115 CAMOIPOBEPKH
1. Drambl pa3BUTHS MalIMHOCTPOCHHS.

2. OCHOBHbIEC TSPMUHBI H YIIPABICHHS.

3. IToHsATHS O KaYeCTBE U3/ICIUH.

4. TToHsATHSI IPOU3BOJCTBEHHOTO Mpolecca.
5. CTpyKTypa TeXHOJIOTHIECKOr0 MpoLecca.

IIpakTuyeckoe 3ansaTHe Ne3

Buabl u 0co6eHHOCTH THOKHX MPOU3BOACTBEHHBIX CHCTEM

[lenb paboThI:

W3yquts 0COOEHHOCTH U METO/BI ABTOMATH3AI[MU COBPEMEHHBIX MAIIHHOCTPOUTEIIHHBIX TIPOU3BOACTB.

3ajaHue:

1. PaccMOTpeTs OCHOBHBIE IIOHATHUS I HANIPABJICHUS] aBTOMATH3AIUH.

2. I3yunts aBTOMAaTHYECKHE JTUHUH H HX KIACCHMHUKAIINIO

3. O3HaKOMHUTCS C COBPEMEHHBIMU I'MOKMMHU POM3BOJCTBEHHBIMU CUCTEMAMU U HPOMBILIIICHHBIMU POOaTaMH.

4.03HaKOMUTCSI C COBPEMEHHBIMH METOJaMH aBTOMATU3ALIHU IPOSKTHPOBAHHS TEXHOIOTHIECKUX IIPOLIECCOB

3. OhopMHTE OTYET IO MPAKTHIECKOMY 3aHSTHIO.

Tops 10K BBIIOJIHEHUSL:

1. TIpopaboTaTh BCe IMyHKTHI 3a1aHUS.

2 BHecTH BCe ITyHKTHI 3aJaHKS B OTYET IO MPAKTHYSCKUM 3aHATHSIM.

3. OTBETUTH Ha BOIPOCHI CAMOIIPOBEPKHU.

4 OGOpMUTH U 3AIUTUT OTYET.

PexoMeHIaIyy 0o BEINOJIHEHNIO 33IaHUi 1 TOATOTOBKE K IPAKTHIECKOMY 3aHSTHIO

IIpakTuyeckoe 3aHATHE BBINOJNHSAETCS Ha 0aze MHGOpPMALMM IO BBIOPAHHOM TEMAaTHKE HCCIEA0BaHUsA, COOpaHHOH OakanaBpamu
CaMOCTOATENBHO. [lomydeHHbIe pe3yabTaThl 00CYKIAIOTCS M COTTTACOBBIBAIOTCS C BEAYIIMM IPETIOIaBATEIEM.

OcHoOBHas UTeparypa

1. Bunorpanos, B. M. TexHonorust MalmHOCTpoeH s BBeeHne B ClEUAIbHOCTD : yueb. mocobue 1t By3oB / B.M. Bunorpaaos. - 3-e u3.,
crepeorur. - Mocksa : Akagemus, 2008. - 176 c. - (Boiciee npodeccronansroe obpasoanue). — ISBN 9785769555909: V/IK 621

2. Apxunos, I1.B. TexHOIOrHYECKHE MPOLECCH B MaIIMHOCTpOoeHHHU: yueOHoe nocodue / I1.B. Apxumnos, A.C. SuromkuH, [.A. PbrukoB. —
Bparck: BpI'V, 2016. — 202 c.

JlomnonHuTenbHast IMTEpaTypa

3. Cagonos, C.O. TexHonorus MamuHOCTpoeHUs. IIpoekTHpOBaHNE TEXHOJIIOTHYECKHX IIPOLIECCOB 00PaOOTKU METAJUIOB JaBJICHUEM : ydeOHOe
noco6ue / C.0. Cadonos, A.C. Suromkun, E.J1. Jloces. - Bparck: BpI'Y, 2007. - 90 c.

4. Cxuprnamze, A.I'. TexHOMOrHYecKie MPOLECCH B MAIIMHOCTPOCHHH : yueOHUK st By30B / A.I. Cxuptiaamze, C.I'. Spymwun. - 2-e u31.,
nepepad. u gor. - Crapsriit Ockon: THT, 2008. - 524 c.

KoHTpoIbHbIE BOIPOCH! 115 CAMOIPOBEPKH

1. Yro noHuMaeTcs I110J] aBTOMAaTH3alMel TEXHOJIOIMYECKOH CUCTEMBI?

2. Yto noHMMaeTcs 110]] aBTOMaTH3anuell aBTOMaTHIECKHX JIMHHIN?

3. Tumsl aBTOMaTHYECKHUX JIHNHHA.

4. Cocrasusle uactu ['TIC.

5. OCHOBHBIE 2JIeMEHTHI IPOMBIIIIEHHBIX POOOTOB.

7. IloxoneH s HPOMBIIUIEHHBIX POOOTOB.

8. ABTOMaTH3aIM IPOSKTHPOBAHHS TEXHOJIOINYECKHX MPOLIECCOB.

IIpakTuyeckoe 3ansaTHe Ned

MeTO)_]bI " CpeICTBA OLICHKH HIEPOXOBATOCTHU MOBEPXHOCTH
[enb paGoTEL:

W3yunts moka3aTenyu KauecTBa IOBEPXHOCTHOT'O CII0s AeTallell MallliH ¥ METOIBI U CPEICTBA X OLCHKH.

3ajaHue:

1. V3yuuTs noka3artenyu KauecTBa IOBEPXHOCTHOT'O CJIOS AeTaJIeH.

2. O3HaKOMUTCS C MMOHSATUSM HOTPEIIHOCTH.

3. I3y9uTh METOABI M CPEACTBA OPEEIICHHUS IIEPOXOBATOCTH.

3. OdopMHUTE OTUET 1TO TPAKTHIECKOMY 3aHSTHIO.

Ilopa 10K BBIIOIHEHUS:

1. IlpopaboTaTh BCE MyHKTHI 3a1aHMU.

2. BHecTH Bce ITyHKTHI 33/IaHVS B OTYET IO MIPAKTHYECKUM 3aHITHSM.

3. OTBETUTH Ha BOIIPOCHI CAMOIIPOBEPKH.

4. OhopMHTP ¥ 3aLIUTUTH OTYET.

PexoMeHIaIyy 10 BEINOJIHEHUIO 33/IaHUH U MTOATOTOBKE K PAKTHIECKOMY 3aHSITHIO

IIpakThyeckoe 3aHATHE BBINONHSAETCS HAa 0Oa3e HMHPOpPMALMK 1O BBIOPAHHON TEMATHKE WCCIEAOBaHUs, COOpaHHOH OakanaBpamu
CaMOCTOATENBHO. [lomydeHHbIe pe3yIbTaThl 00CYKIAIOTCS U COTTIACOBBIBAIOTCS C BEAYIIIMM HPETOIaBATEIEM.

OcHOBHasl TUTEpaTypa

1. Bunorpamos, B. M. TexHomoTHs MalIMHOCTPOEH s BBeeHre B ClIEUATBHOCTG : yueb. mocobue st By30B / B.M. Bunorpaios. - 3-e u3.,
crepeotur. - Mocksa : Akagemus, 2008. - 176 c. - (Beiciee npodeccronansHoe odpasoBanue). — ISBN 9785769555909: V/IK 621

2. Apxunos, I1.B. TexHomornueckue mporecchl B MalIHHOCTpoeHUH: yueOHoe nocobue / I1.B. Apxunos, A.C. Snromkus, [I.A. Perakos. —
Bparck: BpI'V, 2016. — 202 c.

JlononHuTeNnbHas IUTEpaTypa

3. Caconos, C.O. TexHONMOrHs MamMHOCTpOEHNsL. [IpoekTHpOBaHNE TEXHOIOTHYECKUX MPOLIECCOB 00paOOTKH METAJIIOB JIaBIICHHEM : ydeOHOe
nocobue / C.O. Cadonos, A.C. Auromkun, E.J1. Jloces. - Bpatck: bpI'Y, 2007. - 90 c.

4. Cxuprinamze, A.I'. TexHOomOrnyecKue MpoIeccs B MAlIMHOCTPOCHHH : y4eOHHK s By3oB / A.I'. Cxuptinamze, C.I'. Spymun. - 2-e u31.,
nepepad. u gom. - Crapsiit Ockom: THT, 2008. - 524 c.

KoHTponbHbIE BOIPOCH! JUIS CAMOIPOBEPKU

1. XapaKkTepHCTUKH TOYHOCTH U (HaKTOPHI, ¢ ONpeAeIIOIIne.

2. CyMMHpOBaHHU€ TOTPENIHOCTeH 00paboTKH.

3. KauecTBO MOBepXHOCTH (OIPENETICHUSI U OCHOBHBIE MOHSTHS).

4. TTapaMeTpbl OLIEHKH LIEPOXOBATOCTH OBEPXHOCTH.

5. MeTozbl U CPEACTBA OLIEHKH LIEPOXOBATOCTH TIOBEPXHOCTH.

7. BiansHue xadecTBa IOBEPXHOCTH HA JKCILTyaTallHOHHBIE CBOMCTBA JieTaleil MallIuH.

8. B3auMoCBsI3b EepOX0BATOCTH IIOBEPXHOCTEH U TOYHOCTH IIPU PA3INYHBIX BHAAX 00pabOTKHY JeTaneil MaliH.
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9.2. MeToan4yeckne yKa3aHusl 10 BBINOJHEHHI0O KyYPCOBOI0 NMpoeKTa (KypcoBoii padoTsl),
KOHTPOJIbHOI1 padothl, PI'P, pedepara

VY4eOHBIM MJIAHOM HE MPEyCMOTPEHO.

10. MIEPEYEHb UTH®OPMAIMOHHBIX TEXHOJIOI UM, HCIIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOIECCA IO JUCHUIIJIMHE

WNudopmannonno-koMmmynukatuBusie TexHonoruu (MKT) ucnons3yrores ms:
- I0JTy4eHUs HHPOPMALUU IIPU MOATOTOBKE K 3aHATHUAM;

- CO3JIaHMs IPE3EHTAMOHHOIO COIIPOBOK/ICHUS 3aHATUH;

- pabOTHI B AJIEKTPOHHONW UHPOPMALIMOHHOM cpefe.

CTaH,Z[apTHOC JIMOCH3WOHHOC ITPOTPaAMMHOC o0ecrieyeHue:

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AnTHBHpYCHOE porpammuoe obecrieuenune Kaspersky Security.
4. Adobe Reader.

11. OIMCAHUE MATEPHUAJIBHO-TEXHUYECKOM FA3BI, HEOBXOJIUMOM
JJI51 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUITIJIMHE

Buo Haumenosanue Ilepeuenwv ocroernozo ooopyooseanus Ne JIx, JIP,
3aHAmMUA ayoumopuu P Py 113

Tk JlexumoHHas / ceMHHApCKas Ve6uas MeGelLL i
ayJIUTOPUS

m3 JlexiimoHHas / ceMUHapcKast VaeGHas MeGeis i
ayJIUTOPUS

Vuebuas mebens; 10-T1K i5-
CP Yyrrasisii san Ne 1 2500/H67/4Gb (MouuTOopTFT19 i

Samsung); mpuratep HP LaserJet
P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JUCIHUIIIIMHE

1. Onucanue GoHIA OLEHOYHBIX CPeCTB (MACMOPT)

Ne
KoMIeTe Jaement Pazgen Tema DPOC
— KOMIIeTeHIIHH
CIOCOGHOCT PelaTh CTAHAAPTHBIE 33/1a4H 1. OGurre BOpoCkHI 1.1. PasBurue TexHojoruu | Bompocsl k
NPO(ECCHOHATBHOI IEATENBHOCTH Ha TEXHOJIOTHU MaIIHHOCTPOCHHS 3auery
OCHOBE HH(OPMALHOHHOI 1 MAlIMHOCTPOCHHA 1 1.2 OcHOBHBIE OHATHS U TOJIOKEHUS 1.1-4.8
OIK-2 6UGIHOrpAhHIECKOi KYIBTYPHI C (2)6pna60T1<1/1 H3IEIUi 2.1 TlpuHumnBL u 3371441
NpUMEHeHHeM HH(OPMALHOHHO- . IIpoextupoBanue IPOCKTHPOBAHUS
KOMMYHHKALHOHHEIX TEXHONOTHIL 1 ¢ TEXHOJIOTHYECKUX 2.2 Kiaccuduxanus TEXHOIOTHYECKUX
YYETOM OCHOBHBIX TPeGOBaHHil [poLeccos pomeccos
MH(OPMALMOHHO 6e30MaCHOCTH 3. AproMaTH3aius 2.3 Orarnbl MIPOCKTUPOBAHUS
TEXHOJIOTHYECKUX TEXHOJOTHYECKHX IIPOLIECCOB
CII0COOHOCTE OCBAHBATH HA MPAKTHKE 1 [POLECCOB 3.1. OCHOBHbIC MOHSTUS W HAIPABICHHUS
COBEPLICHCTBOBATD TEXHONOTMH, CUCTEMBL | 4. Byyer ABTOMATH3AIMI
CpENCTBA MANIMHOCTPONTELHBIX CONpSKEHUI 3.2 ABTOMAaTMYECKHE JMHHM M HX
MIPOU3BOJICTB, YUaCTBOBATH B pa3padoOTKe U JeTaneii MalTHH, KiaccnduKaLys
BHE/IPCHUH ONTHMAJILHBIX TCXHOOTHH METOJIbI U CPEICTBA 3.3 TuOKue IPOU3BOACTBEHHBIE CHCTEMBI
M3TOTOBJICHIS MAIINHOCTPOUTEIILHBIX usMepenus pasmepoB | 3.4 IIpoMBbILIUIEHHBIE POGOTHI
MK - 16 | M3ACTHH, BBIIOIHATE MEPOIPHUATH IO MOBEPXHOCTEH 3.5 ABroMarusanus MPOEKTUPOBAHUS
BbIOOPY U (D (PEKTUBHOMY UCIIONb30BAHUIO TEXHOIOTMYECKHX TIPOLIECCOB
MaTepHaJloB, OGOPyZLOBaHI/ISI, HHCTPYMEHTOB, 4.1 TlomsTHe O TOCAIKAX H JOMYyCKE
TEXHOJOTMYECKON OCHACTKH, CPE/ICTB OCATKH
JIMarHOCTUKH, aBTOMATU3aLIUH, aITOPUTMOB 42 MeTombl M CpeicTBA HM3MEpeHHs
U IIPOrpaMM BBIOOpa M pacyeTOB IIapaMeTPOB JeTayeil MalHH
TEXHOJOTMYECKUX IIPOLECCOB LIS UX
peanu3anuu
2. Bonipocsl K 3a4eTy
Ne Komnerenmun BOMPOCHI K 3AUETY Ne u HaumeHOBaHUe
n/n Kon Onpenesienne pa3nena
CIIOCOOHOCTH pemaTh 1.1. HazoBHTE OCHOBHBIC 3TAITBI )KU3HEHHOTO IIUKJIA. 1. OGmme Borpockl
CTaH/IapTHBIC 3a7a9u 1.2. Cucremsr CATIP MammmHOCTPOUTENBHOM OTpaCH. TEXHOJIOTUHI
npodeccHoHaNbHON 1.3. ®yHKIME IPOSKTHO-KOHCTPYKTOPCKON e TEIbHOCTH. MAaIIMHOCTPOCHHUS U
JIEATEIBHOCTH Ha OCHOBE 1.4. DyHKIUH MPOU3BOCTBEHHO-TEXHOJIOTHUECKON | 00pabOTKU M3IeNuii
NHGPOPMALMOHHON U JESTEIEHOCTH. 2. IlpoexTupoBaHue
oubmorpaduyaeckoit 1.5. ®dynHKIMY OpraHU3aIlMOHHO-YIIPABICHYECKOM TEXHOJIOTHYECKIX
1. OIIK-2 KYJBTYPBI C IPUMEHEHHUEM NESITETbHOCTH. TIPOLIECCOB
NH(POPMALHOHHO- 1.6. @yHKINM HAyYHO-HUCCIIEOBATEIIBCKOM AEITEIBHOCTH. 3. ABToMaTu3aIusa
KOMMYHHKaIHOHHBIX 1.7. ©yHKIMH KCIUTYaTAllMOHHON S TEIbHOCTH. TEXHOJOTHYECKUX
TEXHOJIOTUH U C yIETOM 1.8. Uro momkeH 3HaTh COBPEMEHHBIN HMHXEHEP TEXHOJIOT. TPOLIECCOB
OCHOBHBIX TpeOOBaHHI 2.1. Dramsl pa3BUTHS MAIIHHOCTPOCHHUSL. 4. Bupns! conpspkeHuit
NHPOPMALTUOHHON 2.2. OCHOBHBIC TEPMHHBI U YIIPaBIICHUS. JeTaell MaliuH,
0€e30MacHOCTH 2.3. TToHsITHA O KauecTBE U3EIUN. METO/IbI U CPEZICTBA
2.4. TlonsTust MpOU3BOACTBEHHOr0 MpoIecca. M3MEpEeHHs Pa3MepOB
CIOCOOHOCTb OCBAUBATH HA 2.5. CTpyKTypa TeXHOJIOTYECKOTO0 Ipoliecca. MOBEpXHOCTEH
MpaKTHKe U coBepieHcTBoBarts | 3.1. UTo MOHMMaETCs oA aBTOMaTH3alUeil TeXHOJIOIHYSCKOM
TEXHOJIOTUH, CUCTEMBI H CUCTEMBI?
cpexcTBa 3.2. Yto nmoHMMaeTcs MOJ aBTOMATH3aLHeil aBTOMaTHYECKUX
MaIIHHOCTPOUTEBHBIX JIMHAHA?
MPOM3BOJCTB, y4acTBOBATh B 3.3. Tumbl aBTOMaTHYECKUX JIMHHK.
pa3paboTKe ¥ BHEAPEHUH 3.4. Cocrasusle yactu I'TIC.
OITUMAaJbHBIX TEXHOIOIHil 3.5. OCHOBHEIC 3JIEMEHTHI IIPOMBILIICHHBIX POOOTOB.
H3TOTOBJICHUS 3.7. TTokoneHus IPOMBILITICHHBIX POOOTOB.
MAaIIHHOCTPOUTEIBHBIX 3.8. ABromarH3anusi TPOCKTHPOBAHHUS TEXHOJOTHYECKHX
W3/ICNNH, BBIOIHATH IIPOLIECCOB.
2. TIK - 16 .
MEpONPHSATHS 110 BEIOOPY U 4.1. XapakTepuCTHKH  TOYHOCTH U  akropsl, €&
sdpdexTuBHOMY OIpeIeIISIOINE.
HCTIOJIB30BAHUIO MaTEPUAIIOB, 4.2. CyMmMupoBaHHe OTpenrHocTeil 06padboTku.
obopyzmoBaHus, 4.3. KadecTBo MHOBEpXHOCTH (ONpENENCHHss U OCHOBHBIE
HHCTPYMCHTOB, TIOHATHS).
TEXHOJIOTUUECKON OCHACTKH, 4.4. TlapaMeTphl OLIGHKH ILIEPOXOBATOCTH MTOBEPXHOCTH.
CPE/ICTB TUArHOCTUKH, 45. Merogpl M CcpencTBa  OLCHKM  LIEPOXOBATOCTH
ABTOMATH3aL{H, AITOPUTMOB U | MOBEPXHOCTH.
nporpaMum Bbibopa u pacuetoB | 4.7. BnusdHue kadecTBa NMOBEPXHOCTH Ha JKCILUTyaTallHOHHBIE
apaMeTpoB TEXHOJIIOTHYECKUX | CBOMCTBA JeTaeil MaluH.
MPOIIECCOB ISt uX peamu3anuu | 4.8. B3amMOCBS3b IEpOXOBATOCTH NMOBEPXHOCTEH U TOUHOCTH
MIPH Pa3IMYHBIX BUAAX 00pabOTKH JeTayeil MalluH.
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3. Onucanue nokasarejieil 1 KpUTepHeB OleHNBAHUS KOMIIeTEHIUIA

IMoka3arenn Ouenka Kpurtepuu

3HaTh! - TaHBI HCYCPIBIBAIOIINE 1 00O0CHOBAaHHEIC
OIIK-2 OTBETHI Ha BCE MIOCTABJICHHBIE BOIIPOCHI;
- CTaHIApTHBIE 334a49H MTPO(ECCHOHATBHOM - OTBETHI U3JIOKEHBI TPaMOTHO, YBEPEHHO,
TIeSITeTTbHOCTH; JIOTHYHO, TIOCIIEI0BATEIHHO;
IIK-16 3a4YTEeHO - ONMPAsCh HA YCBOCHHBIE 3HAHMUS, YETKO
- COBPEMEHHBIEC TEXHOJIOTHH, CHCTEMBI 1 YBSI3BIBACT HayYHBIE TIOJIOKEHUS C IPAKTUIECKOM
Cpe/CTBa MallTMHOCTPOUTEIIbHBIX JeATENILHOCTHIO;
MPOU3BOJICTB; - CBOOOJIHO BIAJIEET OCHOBHBIMU TOHSATHIMH
YMeTh: JCIUIIIMHBIL.
OIIK-2
- peuaTth CTaHAapTHBIE 33a]a4u
npodeccroHaNBHOM NesTeILHOCTH Ha OCHOBE
HHPOPMAINOHHON U OMOIHOTpadIecKon
KYJIBTYPHI C IPUMEHEHHEM HH()OPMAIIIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YIeTOM
OCHOBHBIX TpeOOBaHMI HHPOPMATNOHHON
0€301IaCHOCTH;
ITK-16

- IOITyCKAEeT CYIIECTBCHHBIC OMINOKH U
- COBEPUICHCTBOBATb TCXHOJIOTUU, CUCTEMBI U

HECTOYHOCTH IIPpXU OTBETEC HA NOCTABJICHHBIC
Cp€aACTBa MAaIMHOCTPOUTEIIbHBIX OIPOC

BOII bl
MIPOM3BO/ICTB, y4aCTBOBATh B pa3paboTKe U P ’

. - UCHBITBIBACT TPYAHOCTU B IPAKTUICCKOM
BHCAPCHUUN ONTUMAJIbHBIX TCXHOJIOTUU -
HE 3a4YTCHO MPUMCHCHUH MMOJTYYCHHBIX 3HAHUU,

H3IroTOBJICHUA MAIMHOCTPOUTEIIbHBIX
W3JICIIHI;

Baagersn:

OIIK-2

- HaBBIKAMH PEIICHUS CTaHAAPTHBIX 33134
cBOeH podecCHOHANTBEHON AATEIIEHOCTH.
ITK-16

- HaBbIKAMHU y4yacTus B pa3paboTke U
BHEAPCHUUN ONTUMAJIbHBIX TEXHOJIOT U
N3IrOTOBJICHUSA MAITMHOCTPOUTEIbHBIX H3HGHHﬁ,
BBINOJIHATH MEPOIIPUATHS 110 BEIOOPY U

3¢ (HEeKTUBHOMY HCIIOJIB30BAHUIO MATEPHAIIOB,
000pyIOBaHUS.

- HE MOXKET apryMEHTUPOBATh HAyUHbIC
MOJIOKEHHS;

- HE BIAJEET CHUCTEMOM OCHOBHBIX IOHSATHH
JUCLUTUIAHBL

4. MeTtoanueckue MAaTepPHAJbI,

onpeseJsiiOIIe TMPOLETyPbI

yMeHHﬁ, HABBIKOB H OIIBITA J€ATCJIBHOCTHU

Jucuunnuua  Hcropus

pa3BUTHS

MAaIIMHOCTPOCHUA

OllCHUBAHNA 3HAHMH,

HarpaBJICHAa Ha O3HAKOMIJICHHC

oOyyaroImuxcs MpeicTaBlIeHuo0 o Oeayromel mpodeccuu, Hayk, KOTOpble HEOOXOJIUMO H3ydaTh
JUISL €€ OCBOEHUS, 0OBEKTaxX W LEJISAX M3y4aeMbIX TUCIUIUIMH, O POJIM U MECTE CHEIHaTIbHOCTH B
IIPaBOBOM T'OCYJapCTBE, 3HAKOMCTBO C OCHOBaMH MPO(PECCUOHATBHOMN 1eATEIbHOCTH.

Nzydenne aucuumiuael Mctopus pa3BUTHS MAIIMHOCTPOECHUSI IIPETYCMaTPUBAET:

- JEKIHH;
- NpaKTUYECKHUE 3aHATHS;

- CaMOCTOSITENIbHYIO paboTy;
- 3a4er.

B xone ocBoenust paszmena 1 OOmme BOMpOCH TEXHOJOTHH MAIIMHOCTPOCHUSI M 00paOOTKH
U3JIEHA CTYJIEHTHI JOJIKHBI YSICHUTh OCHOBHBIE TEPMUHBI U OMpeeNieHUs] B 00JaCTH TEXHOJIOTHS
MaHII/IHOCTpoeHI/ISI, OCHOBHBIC OTaIllbl paSBI/ITI/ISI TCXHOJIOTUHU MaHH/IHOCTpoeHI/IH KakK HaYKI/I.

B xonme ocBoenus paznena 2. IIpoekTUpoBaHHME TEXHOJOTMUECKHX IPOILIECCOB CTYACHTHI
JOJIPKHBI YSICHI/ITI) OCHOBHBIC OJOTaIlbl TCXHOJIOTHYCCKUX HpOH@CCOB, O3HAKOMUTCA C ITOHATHUAMHU
MPOU3BOJICTBEHHOTO U TEXHOJIOTUYECKOTO MpoIlecca.

B xone ocBoenus pazaena 3. ABToMaTu3ausa TEXHOJOTMYECKUX MPOLECCOB CTYAEHTHI JOJKHBI
y5ICHI/ITB MECTOABI U TEXHOJIOTHUA aBTOMAaTHU3alluu, HpI/IHI_[I/IHI:I OpFaHI/ISaHI/II/I ABTOMATHUYCCKUX JUHUN

1 THOKHX IMPOU3BOACTBECHHEIX CUCTEM.

B xone ocBoenus pazgena 4 Buabl compspkeHHMEl AeTalied MallliH, METOAbl U CPEACTBa
M3MEPEHUS pa3MEPOB MOBEPXHOCTEN CTYACHTHI TOJKHBI YSICHUTh OCHOBHBIE MOKA3aTEIM KauyecTBa
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MTOBEPXHOCTHOTO CJI0A JI€Talel MAIllMH U METOJbI UX ONPEIEICHUS.

HeoOxomuMo oBnaneTs HaBBIKAMH W YMEHUSMH TPUMEHECHUS TOJNYYEHHBIX 3HAHUN IS
MOATOTOBKA M TIPOBEACHUS OPraHW3allMOHHON paboOThl B 00JIaCTH KayeCTBEHHOW 00paboTKH
MOBEPXHOCTEH, TPUMEHEHUS T€X WJIM MHBIX TEXHOJIOTMUYECKUX PEIICHUN B KOHKPETHBIX CUTYaIUsX.

B nmnpomecce wu3yueHHs AMCUMILIUHBI PEKOMEHAYETCS OOpaTuTh BHUMAaHME HA HAay4HbIE
npoOjeMbl B O0JIACTH TEXHOJOTUM MAIIMHOCTpOeHUs. OBJaJIeHUE KIIOYEBBIMU TOHATUSIMH,
TEPMHHAMU U OMPECNICHUsIMU B 00paOOTKH METAIJIOB SIBJISIETCS HEOOXOIUMBIM ISl KOPPEKTHOTO
OTIEPUPOBAHUS OOIIECPUHATHIMI TEPMUHAMHU HAYYHOT'O COOOIIECTBA MPHU MOJATOTOBKE BHITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

[Tpu moArOTOBKE K 3a4€Ty PEKOMEHAYETCSI 0c000€ BHUMAaHUE yJEIUTh BOIIPOCAM, CBSI3aHHBIM C
KaueCTBEHHOW COCTABJISAIOLIEH TOBEPXHOCTHOIO CJI0S IeTaJei MallIVH.

B 1npouecce mnpoBeneHMs MPAKTHYECKUX 3aHATHA IIPOUCXONUT 3aKPEIICHUE 3HAHUU,
dbopMupOBaHUE YMEHHI 1 HABBIKOB pean3alii IPEICTaBICHUS O Pa3IMUHbIX MET0/1aX 00paboTKU
METaJVIOB B TEXHOJIOTHU MAIIMHOCTPOCHHUSI.

CaMocTosATenbHYI0 pab0Ty HEOOXOANMMO HaYMHATh C O3HAKOMIICHHUSI C OCHOBHBIMU MOHITHIIMH,
TEPMHHAMH W OIPEACICHUSIMHU B 00JIACTH OOpabOTKH METaJUIOB; OINPEACICHHSI OCHOBHBIX 3ajad,
penraemMbIX pU NPOEKTUPOBAHUU TEXHOJIOTMYECKUX ITPOLIECCOB.

B npouiecce koHCyIbTalMK € IIpEnogaBaTeseM 00CYKIat0TCs U COIJIaCOBBIBAIOTCS M1OJIY4EHHbIE
Pe3yNbTaThl, YTOUHSAIOTCS U KOPPEKTUPYIOTCA OTUETHI IO TPAKTUYECKUM 3aHATHUSAM.

PabGora ¢ nuTeparypoil SBISETCS BaXKHEWIIUM JJICEMEHTOM B IOJYYCHHH 3HAHUW 10
mucruminae. [Ipexae Bcero, HEOOXOAMMO BOCIIONIB30BAThCA CIIMCKOM PEKOMEHIYeMOi Mo JaHHOH
JUCLUIUIMHE JIATEPATYpOi. [[ONMONHUTENbHBIE CBEICHHS IO M3Yy4aeMbIM TEMaM MOXHO HAWTH B
NepuoInyecKoi rneyatu u B latepuere.

24



IIpunoxenue 2

AHHOTALNUA
padoueii mporpaMMbl JUCHHUILIHHBI
HcTopus pa3BuTHSI MAIIUHOCTPOECHUS

1. Ieab 1 32724 TUCHMILJIHHBI

[lenpto W3y4eHUs] MUCHUILUIMHBI SIBISCTCA — IMOJYyYCHHE OOYYAIOIIMMKCS MPEACTaBICHUS O
Oenyromeit npodeccuu, HayK, KOTOPbIE HEOOXOIMMO M3Yy4aTh JJISl €€ OCBOCHHS, OOBEKTaX M IIEIISIX
U3y4aeMbIX JAUCIHILIMH, O POJIK U MECTE CIEIUaIbHOCTH B MPABOBOM TI'OCYIApCTBE, 3HAKOMCTBO C
OCHOBaMU TIPO(HECCUOHATTLHOM e TEIIEHOCTH.

3aayamMy U3yUYEHUS! TUCLUIUIMHBI SBIISIETCSA:

- pa3BUTHE CIOCOOHOCTH pelllaTh CTaHIapTHBIC 3a7aud NMPOPECCUOHANBHON NESTEIBHOCTH Ha
OCHOBe HMH(POPMALMOHHOW U OuOIHOrpaduyeckor KyJIbTyphl, OCBaMBaTb Ha MPAKTHUKE U
COBEPILEHCTBOBaTh TEXHOJIOTMM, CHUCTEMBl M CpPEICTBA MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB,
y4yacTBOBaTh B  pa3palOTKE M  BHEAPEHUU ONTHUMAJIbHBIX TEXHOJOTMH  M3TOTOBJICHUS
MaIIMHOCTPOUTENbHBIX H3CNUN, BBIIOIHATE MEPONPUATUS 10 BBIOOPY U 3PPeKTUBHOMY
UCTIOJIB30BaHUIO MaTepHalioB, OOOpPYIOBaHHS, WHCTPYMEHTOB, TEXHOJOTHYECKOW OCHACTKH,
CPEJCTB IMArHOCTUKH, aBTOMATU3AI1H.

2. CTpyKTYypa IMCHUILTHHBI

2.1. PacnpeneneHue TpPyJOEMKOCTH IO OTICJIBHBIM BHAAM Y4YeOHBIX 3aHATHUH, BKIIOYas
CaMOCTOSITENIbHYI0 paboTy: Jekuuu — 17 uyacoB; mpakThyeckue 3aHsATus — 34 daca,
caMoCTosTeNIbHas paboTa — 57 4acos.

OO61mas TpyA0eMKOCTh AUCHUILINHBI cocTaBisieT 108 yacoB, 3 3aueTHbIC €AMHUIIBI.

2.2. OCHOBHBIE pa3Jelibl JUCIUIUIMHBL:

1. OOuue Bompockl TEXHOJOTUN MAIIMHOCTPOECHUSI U 00paObOTKU U3JIEIHH.

2. IIpoekTHpOBaHUE TEXHOJIOTUYECKUX MTPOLIECCOB.

3. ABTOMaTH3aIMs TEXHOJIOTHIECKUX MPOIECCOB.

4. Bupapl comnpsokeHMH JeTalel MallMH, METOAbl M CpPEACTBa HU3MEPEHHUs pa3MepoB
ITOBEPXHOCTEH.

3. [lmanupyembie pe3yabTaThbl 00yueHUsl (MepeyeHb KOMIMeTeHIHiA)

[Tponiecc n3yyeHHs JUCUUIUIMHBI HApaBJIeH Ha (JOpMUPOBAHHE CIEAYIOLUINX KOMIIETECHIINI:

OIIK-2 — cnocoOHOCTh pemarh CTaHAapTHBIE 3aJa4d MPO(ECCHOHATBHON JEATENbHOCTH Ha
ocHOBe MH(OpMAIIMOHHONW U OuOimorpaduyeckoit KyabTypbl C MPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTMH U C YYETOM OCHOBHBIX TpeOoBaHMM HHGOPMALMOHHON
0e30IMacHOCTH;

[1K-16 — crmocoOHOCTh OCBaMBaTh HAa MPAKTUKE W COBEPIICHCTBOBATH TEXHOJIOTHUH, CUCTEMBI U
CpeACTBa MAIIMHOCTPOUTEIbHBIX MPOM3BOJICTB, YYacTBOBaTh B pa3palOoTKe U BHEIPEHUH
ONTUMAJBHBIX  TEXHOJOTHUH  M3TOTOBJIEHUS  MAIIMHOCTPOUTENBHBIX  M3AENUH,  BBINOJIHATH
MEpONPHUATHS MO BbIOOPY U 3PPEKTUBHOMY HCHOJIB30BAHUIO MaTepHalioB, 00OpYyIOBaHUS,
MHCTPYMEHTOB, TEXHOJIOIMUYECKONH OCHACTKH, CPEJICTB TUArHOCTHKHU, aBTOMATH3AllMU, aIrOPUTMOB
U TIPOrpaMM BBIOOPA U pacueTOB MapaMETPOB TEXHOJIOTUYECKUX MPOLIECCOB IS MX PeaTn3aliu.

4. Bua npoMe:KyTOYHOM aTTecTalum: 3a4erT.
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Ipunoxenue 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3aceqanus kapeaps TM No OT «__ » 20 r.,

3aBenyromnuii kageapoit
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Ipunoxenne 4

®OHJ OINEHOYHbLIX CPEJACTB AJIA TEKYIIETO
KOHTPOJIA YCIIEBAEMOCTH 11O JUCHUIIJIMNHE

1. Onucanue ¢GoHIA OLIEHOYHBIX CPeACTB (IIACHOPT)
Ne 3
JIEMEHT
KoMIIeTe Pasnen Tema DOC
KOMIETeHIHU
HIIH
1. O6mure Bonpock! 1.1. PasButne TEXHOJOTHH Koncmekr
TEXHOIOTHH MaIIHHOCTPOCHHS JIEKIUi
MAIIHHOCTPOCHHS U Oruer mo
. 1.2 OCHOBHBIE IOHSATHS U ITOJIOKECHHS
CIOCOGHOCTH PEIaTh CTAHIAPTHBIE 3a1a4i 06paboTku u3enuit 113 Nel
podeCCHOHATBLHOMN JIESITEBHOCTH Ha 2.1 TpuHIMIIBL " 3aaun Koncnexr
OCHOBE UH(POPMAIHOHHON U MIPOCKTHPOBAHHS JIEKIUi
N 2. [IpoexTupoBaHue
oubnmorpaduyeckont KyiabTypbl ¢ 2.2 Knaccudpukanus TEXHOJOTHYECKUX Koncmnekr
OIIK-2 TEXHOJIOTUYECKUX .
OpUMEHEHHEM HH(POPMALHOHHO- POLIECCOB JICKLUH
N IPOILIECCOB
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH U C 2.3 Drarsl MPOCKTUPOBAHUS Ortuer o
YYIETOM OCHOBHBIX TPeOOBaHHUI TEXHOJIIOTHYECKUX TPOIECCOB 113 Ne2
uHpOpMaMOHHOH Ge30macHoCTH 3.1. OcHOBHBIE MOHATUS U HATPABIEHHUS Koncmext
aBTOMAaTH3aI[uN JIEKIIUI
3.2 ABTOMaTMueCcKME JIMHHH U HX Koncnexr
KJIacCU(UKALHS JIeKIui
3. ABTOMaTH3anus
CIIOCOGHOCTH OCBANUBATD HA TIPAKTUKE U Oruer mo
TEXHOJOTHYECKUX 3.3 I'ubKue MPOU3BOACTBEHHBIC CHCTEMBI
COBEPIICHCTBOBATH TEXHOJIOTUH, CUCTEMBI K 113 Ne3
IPOLIECCOB
CpeICTBa MAIIHHOCTPOHTENBHBIX Koncnekr
3.4 IpomsiiiieHHBIE POOOTHI .
MPOU3BOJICTB, Y4aCTBOBATH B pa3paboTKe U JIEKIUi
BHE/IPCHHHU ONTUMAITBHBIX TEXHOJIOTHI 3.5 ABroMaTuzanus HPOCKTUPOBAHHSA Koncnekr
M3TOTOBJICHHUSI MAIIMHOCTPOUTEIBHBIX TEXHOJIOTHYECKUX MPOLIECCOB JICKLHAIH
K - 16 U3J1eNIUH, BBIIOIHATE MEPONPHUSTHS 10 4.1 IlonsiTHE O MMOCAIKAX U IOIyCKE Koncnexr
BbIOOPY U 3 (PEKTUBHOMY UCIIONB30BAHUIO 4. Bunpt MOCaJIKH JICKIUI
MaTepHaIoB, 000pyJOBaHHs, HHCTPYMEHTOB, | compsyKeHMii
TEXHOJIOTUYECKOH OCHACTKHU, CPEICTB JleTanei MalluH, Koncnekr
JIMarHOCTHUKH, aBTOMATU3all|H, aJITOPHUTMOB METOJIbI U CPEACTBA 4.2 MeTozpl ¥ CPEICTBA H3MEPCHUSI JEeKIUH
M TIpOTpaMM BEIOOpA M PacueToB NapaMeTPOB | M3MEPEHHs pa3MeEPOB | JeTaseil MalluH Oruer no
TEXHOJIOTUYECKHMX ITPOIIECCOB I UX MOBEPXHOCTEH 113 Ned
peanu3aniu
2. Onucanue noka3areseil 1 KpUTepHeB OLCHUBAHUSI KOMIIeTEHIUI
Iloka3atenu Ouenka Kpurepuu
3HaTh:
OIIK-2
. - IaHbI UCYEPIIBIBAOLIIAE U
- CTaHIApTHBIC 331a4H MTPO(ECCHOHATBHOMN e TeTFHOCTH,
000CHOBaHHBIE OTBETHI HA BCE
IIK-16
IIOCTABJIEHHBIE BOIIPOCHI;
- COBPEMEHHBIE TEXHOJIOTUH, CUCTEMBI U CPEACTBA
- OTBETHI U3JIOKEHBI T'PAMOTHO,
MAIIMHOCTPOUTEIBHBIX IIPOU3BOCTB;
YBEPEHHO, JIOTUYHO, ITOCIE0BATENBHO;
Ymern: 324TEHO
OITK-2 - OIUPAsACh HA YCBOCHHBIE 3HAHUS, YETKO
. YBSI3bIBAET HAYYHBIE ITOJIOXKEHHUS C
- pemarh CTaHAapTHBIC 3aa4u MpodeccnoHaIbHOM M
o MPAKTUYECKON NEATEIBbHOCTBIO;
JIESTeTHPHOCTH Ha OCHOBE HH()OPMAIIMOHHOH U
. - cBOOOJHO  BIAZCeT  OCHOBHBIMH
6ubMorpaduuecKoil KyJIbTypbl C IPUMEHEHHEM
. MOHSATUSAMU JTUCUUIIIAHBI.
MHPOPMAIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH H C
YYeTOM OCHOBHBIX TpeOOBaHHN HH()OPMAITHOHHON
0e30MacHOCTH;
ITK-16
- COBEpIICHCTBOBATh TEXHOJIOTUH, CUCTEMBI U CPEACTBA
MAaIIMHOCTPOUTEIBHBIX ITPOU3BOJICTB, Y4aCTBOBATH B - IOITyCKAaeT CYIIECTBCHHBIC OIMNOKA U
pa3paboTke U BHEAPEHUH ONTUMAIILHBIX TEXHOJIOTHIA HETOYHOCTHU IIPU OTBETE HA
W3TOTOBJIEHUS! MAITMHOCTPOUTEIBHBIX U3/CIIUN; IIOCTABJIEHHBIE BOIIPOCHI;
Baaners: - UCIIBITHIBAET TPYIHOCTH B
OIIK-2 He 3auTeno | TPAKTHIECKOM NPUMEHEHHH
- HaBBIKAMHU PEILIEHUs CTaHIaPTHBIX 3a/1a4 CBOeH MOJIYYEHHBIX 3HAHUMH;
PO eCCUOHANBHON JeSITEIBHOCTH. - HE MOXET apryMEHTUPOBATh HAyYHbIE
ITIK-16 TOJIOYKEHHS,
- HaBBIKAMH y4acTHs B pa3pabOTKe U BHEIPECHUHU - HE BIIaJIeET CHCTEMOM OCHOBHBIX
ONTUMAaJIbHBIX TEXHOJIOTHI U3TrOTOBJICHUS MOHSATUN JTUCUUTLITAHBI.
MaIIMHOCTPOUTENbHBIX U3EIIHH, BHIIOIHATH MEPOTIPUITHS
0 BBIOOPY ¥ 3P PEKTHBHOMY MCIIOIB30BAHUIO MAaTEPHATIOB,
000pyIOBaHHUS.
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