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1. INHEPEYEHb IINTAHUPYEMbBIX  PE3YJIbTATOB OBYYEHUA 110
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesaTeabHOCTH BBIITYCKHUKA

HI/ICHI/IHHI/IHa OXBAaThbIBACT Kpyr BOIIPOCOB, OTHOCAIINXCA K IIPONU3BOACTBCHHO-
TCXHOJIOTUYCCKOMY BUOY HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH BBIITYCKHHMKA B COOTBCTCTBUH C KOM-
NETCHUUAMMA U BUAAMU ACATCIIbHOCTH, YKa3aHHBIMU B yLIC6HOM IJIaHE.

eanb u 3a0a9u AUCHUILIMHBI

[{enbro M3y4eHUs: TUCIUILIMHBI SBISIETCS — y9acTHe B paboTax 1Mo JOBOAKE U OCBOCHHUIO TEXHO-
JIOTUYECKHUX MPOIECCOB, CPEACTB U CUCTEM TEXHOJOTUYECKOT'O0 OCHAIICHUS, aBTOMATHU3alMKA MaIllu-
HOCTPOUTEIBHBIX MPOU3BOJICTB, YNPABICHUS, KOHTPOJISI, TMArHOCTUKU B XOJI€ MOJATOTOBKH MPOU3-
BOJICTBA HOBOW ITPOJIYKIIMHU, OLICHKE WHHOBAIIMOHHOT'O TIOTEHIIMAJIa TIPOEKTa, BKIIFOYasi cOOp M aHa-
JIN3 UCXOJHBIX HH()OPMAIIMOHHBIX JAHHBIX JUISI TPOSKTUPOBAHUS TEXHOJIOTUICCKUH MPOILIECCOB U3-
TOTOBJICHHS] MAIIUHOCTPOUTEIHHON MPOIYKIMH, CPEICTB TEXHOJOTUYECKOIO OCHAIIIEHHUs, aBTOMa-
TH3AIUHU U YIIPaBJICHUSI.

3ara4amMy U3y4YEeHUs TUCLUIUIMHBI SBIISIETCSA:

- pa3BUTHE CIIOCOOHOCTEN y4acTBOBAaTh B OPraHU3allMi Ha MAalTMHOCTPOUTENIbHBIX TPOU3BOJICT-
Bax paboyux MECT, UX TEXHUYECKOr0 OCHAILLECHMs, pa3MELeHUsI 000py10BaHUsl, CPEJICTB aBTOMATH-
3alliy, YIpaBJICHUS, KOHTPOJS WM HCHBITAHUH, d(PPEKTUBHOIO KOHTPOJS KadyeCcTBA MaTEpUAJIOB,
TEXHOJIOTUYECKUX MPOLIECCOB, FTOTOBOM MPOJYKLUH, pa3paboTKe NIPOrpaMM U METOJUK KOHTPOJIS U
UCIIBITaHUSI MAIMHOCTPOUTENBHBIX U3JEIHNM, CPEACTB TEXHOJIOTUYECKOIO OCHAICHMS, TUarHOCTH-
KM, aBTOMAaTU3alUU U YIIPABIEHUs, OCYLIECTBIIATh METPOJIOTUYECKYIO TIOBEPKY CPEICTB U3MEPEHUs
OCHOBHBIX ITOKa3aTejel KauecTBa BbIITyCKaeMO MPOIYKIINY, B OLIEHKE €¢ Opaka U aHajIu3e IpUYUH
€ro BOZHUKHOBEHHMS, pa3pab0oTKe MEPONPUATHI 10 €ro NpeaynpexIeHUIO U YCTPAHEHHUIO.

Kon Conep:xanue Ilepeyens NuIaHNpyeMbIX pe3yJIbTATOB

KOMIIETCHIIUHU KOMHETEHHI/Iﬁ Oﬁy‘leHI/Iﬂ o JTMCHUIIJINHE

3HATh:

- METO/Ibl OPIaHU3ALMHA MAILIMHOCTPOUTENIbHBIX IPO-
H3BOJICTB M pab0OYUX MECT;

yMeThb:

- OpraHN30BBIBATh HA MAITUHOCTPOUTEIIBHBIX IPOU3-
BOJICTBaxX pabo4ne MecTa, UX TEXHHYECKOe OCHAIIIe-
HHE, pa3MelIaTs 000pyA0BaHNE, CPEACTBA ABTOMATH-
3allUH, YIPaBJICHHUS, KOHTPOJIS U UCTIBITAHUM;
BJIA/IeTh:

- HaBBIKaMH# 3P PEKTHBHOTO KOHTPOJIS KauyecTBa MaTe-
pHUAaNoB, TEXHOJIOTUYECKUX MPOLIECCOB, TOTOBOH Mpo-
JTYKIUH.

3HATB:

- IPOrpaMMBI U METOAMKH KOHTPOJISI U UCTIBITAHUS
MAaIIMHOCTPOUTENbHBIX U3AEIHHA, CPEACTB TEXHONO-
THYECKOT'0 OCHAIIEHUS, JUArHOCTHKH, aBTOMAaTH3aLINU

CIIOCOOHOCTD YYacTBOBATh B Op-
raHU3alMU Ha MAIIMHOCTPOUTENBHBIX
MIPOU3BOJICTBAX PabOUYNX MECT, UX
TEXHUYECKOTO OCHALIEHHS, Pa3Melle-
IK-17 HUs 000PYI0BaHHUS, CPENCTB aBTOMA-
TH3A1UH, YIIPABJIEHUS, KOHTPOIIS 1
UCTIBITaHUH, 3(Q(EKTHBHOTO KOHTPOJIS
KayecTBa MaTEPUAJIOB, TEXHOJIOIUYE-
CKMX IIPOLIECCOB, TOTOBOM MPOILYKIMH

CHOCOOHOCTh YYaCTBOBAaTh B pas-
paboTKe mporpamMM U METOJTUK KOH-
TPOJISl U UCTIBITAHUSI MAIIMHOCTPOU-
TEJIbHBIX U3JEIHH, CPEJICTB TEXHOJIO-

M yIIpaBJICHMS,
TUYECCKOro OCHalCHuA, THarHoCTUKU,

MeTh:
AaBTOMATH3AIMHU U yTIPABIICHUS, OCY- y
[IK-18 - OCYIIECTBIIATH METPOJIOTHIECKYIO TIOBEPKY CPEACTB

IIECTBIISATH METPOJIOTHIECKYIO TIOBEP- o
M3MEpEHUs] OCHOBHBIX TIOKa3aTellel KadecTBa BBITYC-

KY CPEIICTB H3MEPEHHS OCHOBHBIX I10- o
. . KaeMOW NPOIYKIINH, TIPH OIICHKE ee Opaka u aHaIm3e
Ka3aTeyel KauecTBa BBIITYCKaeMOn
IIPUYMH €r0 BOSHUKHOBEHNS;

MIPOAYKIIUH, B OLICHKE €€ OpaKa U aHa-
POZYKILIH, B OIL P BJIAJIETH:

JIN3€ MPUUYUH €r0 BO3HUKHOBEHHUS, .
- HaBBIKAMH pa3pabOTKH MEPONPHUITHI 1O Ipexynpe-

pa3paboTke MEPONPHATHI IO ero Ipe- .
XKJICHHIO M yCTPAHEHHIO Opaka BBIITyCKaeMOH Ipo-
JOYIPEXKAECHUIO U YCTPAHEHHIO
JYKITIH.




2. MECTO JUCIHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOUIIPOTPAMMBI

Hucuummaa b1.B.JIB.08.02 «CpenctBa u MeTOAbl aBTOMATU3AIMK MTPOU3BOJICTBAY» SBJISIETCA
JUCLUTUTMHOM 10 BEIOOPY BapHATUBHON YacTH.

JuctunamHa «CpeacTBa U METOJIbI aBTOMATH3aIlMK TIPOM3BOJICTBAY Oa3upyeTcs Ha 3HAHUSX,
MOJTYYEHHBIX TIPU U3YYCHUU TAKUX YICOHBIX AUCIUILIINH, KaK:

- «O0opyaoBaHUE MAITMHOCTPOUTETHHBIX TTPOU3BOJICTB Y,

- «JleTanu MaIIvH U OCHOBBI KOHCTPYHPOBAHUSI

- «OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHUS»;

OcCHOBBIBasICh Ha M3YYCHHUH IMEPEUUCICHHBIX TUCHUILINH, «CpelicTBa U METOJIbl aBTOMATH3a-
UM TIPOU3BOJICTBAY MPEJICTABISAET OCHOBY JJISI:

- «[Ipou3BoacTBEHHOM (IIPEAIUIIIIOMHOM ) IPAKTUKI;

- «"'ocynapCTBEHHOM UTOTOBOM aTTECTAIllN.

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

3. PACIIPEJIEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnpeneiienne 00bemMa AUCHUILIUHBI 0 popMaM 00ydeHUst

Tpyooemkocme oucyuniunwl 6 uacax
3 Buo
8 S § npome-
Dopma . 2 2 g § Koumpono- | scymou-
odyuenus S 2 s § 3 Hasa paboma | HoU am-
§” S g = Sz 35 mecma-
) > 8 S |8/ S8 88
| S| gg|Sg §I858§ 85 yuu
S| S85/28 B [8g 58
IO |Re TF R S{KRS OS]
Ounasn 4 | 7 | 180 | 8 | 17 | 51 | 17 68 Kp OK3aMeH
3aounas - - - - - - - - - -
3aouHasn (ycKOpeH-
HOE O0yYEHHE)
OuHno-3204Has - - - - - - - - - -

3.2. PacnipenesieHue 00beMa TMCIUIJIMHBI 110 BUIAM Y4eOHBIX 3aHATHI U TPYI10E€MKOCTH

em.u. ¢ Pacnpedenenue
Tpyoo- UHMEPaAKMUGHOI, no cemecmpanm,
Buo yueonuix 3anamuii eMKocHb aKmueHoll, wac
(uac.) UHHOBAUUOHHOUL
popmax, (uac.) 7
|. KontakTHas pa6oTa 00y4yarouuxcsi ¢ npemnojaa- 85 17 85
BaTejeM (BCero)
Jlexuun (JIk) 17 17 17
Jlaboparopubie pabotsl (JIP) 51 - 51
Ipaktrueckue 3anstus (I13) 17 - 17
KouTposnbHas pabora + - +
I'pynmnoBblie (MHIUBUIYaTbHbBIE) KOHCYIBTAIINH + - +
I1.CamocTosTeIbHAs padoTa odyuawmmxcs (CP) 68 - 68
[HoxnroroBka K 1abopaTOpHEIM paboTam 30 - 30
IToAroToBKa K MPaKTHYSCKUM 3aHATHSIM 10 - 10
BrInoIHEH)E KOHTPOJIBHOM paboThI 20 - 20
IToAroToBKa K 9K3aMeHy B TEUEHHE CEMECTpa 8 - 8
111. ITpomexyTOUHAs aTTecTAUS DK3aMEH 27 - 27
OO6mmas TpyT0eMKOCTh JUCIUIUIAHEI ....... Yac. 180 - 180
3ad. e]I. 5 - 5




4. COAEP) KAHUE JUCHUIITINHbI

4.1. PacnpenesieHue pa3ieioB JMCUMILIAHBI IO BHAAM YUeOHBIX 3aHATHIA
- 1Jis1 04HO# (popMBbI 00yUeHHs:

Buost yueonuix 3anamuii, 6K1104as camocmosnmens-
HY10 padomy o0yuarouguxcsa u mpyooemkocms (uac.)
Ne pasz- Haumenosanue Tpyooem- yueoHble 3aHAmMUA camo-
denau paszoena u Kocmb, cmosameins-
memol mema oucyunIuUHbl (uac.) Aabopamop- | npaxmute- Hasa paboma
NeKyuu Hble cKue 3a-
padbomuoi HAmMUA 00yuato-
wyuxcs
OcHOBHbIE TEPMUHBI U ONIpPe/ieJIeHHS
1. CpeICTB M METOA0B ABTOMATH3ALUH MPO- 10 2 - - 8
H3BOJICTBA
1.1. Wcropus pa3BUTHs aBTOMaTH3aLMN 14 0,4 - - 1
1.2. OO01HeE MOJIOKEHUS 14 0,4 - - 1
13 Tennennun passurus AllIl B 2.4 0.4 ) ) 2
MAaIIMHOCTPOSHHUHI
14 OCHOVBHLIG Hampasienus passutus Al B 2.4 0.4 . ) 2
CEpUITHOM ITPOU3BOJICTBE
15, YcnoBust, BRI3BIBAIONIIE HEOOXOJUMOCTD 2.4 0.4 ) i 2
aBTOMaTH3aLNH
CpencTBa 1 MeTOIbI AaBTOMATH3AIMH OTIe-
2. paluii TEXHOJOTHYECKOro Npolecca Mexa- 42 2 25 - 15
HHYeCKOi 00paboTKH
2.1. OO1IHe MOJIOKEHHS 1,2 0,2 - - 1
2.2. McnonHuTenbHble MEXaHU3MBI 7,4 0,4 5 - 2
23, Knaccudukanus nCIOTHUTETBHBIX 8.4 0.4 5 i 3
MEXaHH3MOB
24 [THeBMaTHUECKHE U TUAPABINIECKIE 8.4 0.4 5 i 3
WCTIOJIHUTEJIbHBIC MEXaHH3MbI
25 DJeKTpUYeCcKre UCTIOTHUTEbHBIE 8.4 0.4 5 i 3
MEXaHU3MBbI
2.6. CucTeMa ynpaBJIeHHUs ¢ KOMaH0AapaToM 8,2 0,2 5 - 3
3arpy304Ho-pa3rpy3ouHsbie 1 TPAHCIIOPT-
3. HbI€ YCTPOWCTBA B ABTOMATH3HPOBAHHOM 46 5 26 - 15
MAaIINHOCTPOECHHH
3.1. Knaccugukanus 3PY 1,2 0,2 - - 1
3.2. CaMOTeuHbIe MarasuHel 3,6 0,6 2 - 1
3.3. TTosrycaMoTeuHbIE Mara3uHeI 3,6 0,6 2 - 1
3.4. ITpumepsl pacuéToB 4,6 0,6 2 - 2
35, Mara3uHbl ¢ IPHHYJUTETHHBIM 6.6 0.6 4 i 2
nepeMellIeHEM
3.6. ByHkepHBIC Mara3uHbI 6,6 0,6 4 - 2
3.7. BbyHKepHbIe 3arpy304HbIe YCTPOHCTBa 6,6 0,6 4 - 2
3.8. BubpalrioHHbIe JTOTKH 6,6 0,6 4 - 2
3.9. BubpoOyHKepbI 6,6 0,6 4 - 2
OTaenuTe/H, MUTATEIN U MEXaHU3MBI OPH-
4. €HTALMH 3arPy304YHbIX M TPAHCIOPTHBIX 29 6 - 8 15
YCTPOMCTB
4.1. Otcekarenu (OTASIUTEIH) 4 1 - 3
4.2. MexaHu3MBbl OpUEHTALUN 7 1 - 2 4
TpaHCIIOPTHBIE YCTPOICTBA aBTOMAaTHIESCKIX
4.3. sanuit (TYAJT) 12 2 - 6 4
a4 TIpuMepsbl 3arpy3KH TEXHOJIOTHYECKOTO 6 2 ) ) 4
00opynoBaHus
CpeacTBa 4 MeTOIbI ABTOMATH3ALUH KOH-
5. TPOJIi M COPTHPOBKH M3/1eJIMii B MAILIMHO- 26 2 - 9 15
CTPOEHUH
5.1. OO01mpe CBeIeHnst 0 KOHTPOJIE 8,5 0,5 - 3 5
5.2. JlaTanku 8,5 0,5 - 3 5
53, ITpubops! u ycTpoiicTBa aKTHBHOTO KOHTPOJIS 9 1 ) 3 5
U COPTUPOBKH
HUTOI'o 153 17 51 17 68




4.2. Cogepxxanme TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3/iejiaM U TeMam

Pazgen 1. OcHoBHBIE TePMMHHBI M ONPEACTCHUA CPEACTB H METOA0B aBTOMAaTHU3allUN IMIPOU3BO/ICTBA

Tema 1.1. McTopus pa3BUTHS aBTOMATH3AIUM (JieKuusA-TucKyccus — 0,4 gac.)

IMporecc aBTOMaTH3aLMK HAYaJICs HAMHOTO PaHbIIe YeM HaM MOTJIO ObI Ka3aThCsl, aBTOMATH3aLHs HAa CAMOM Jelie TOSIBUIACH TPAKTUYCCKHI
cpasy e ¢ BO3HUKHOBEHHEM IIPOM3BOJICTBA, A CaMO I10 cebe MPOM3BOACTBO CYLIECTBYET YKe TaK JaBHO, UYTO TOYHO HUKTO M HE CKaxeT. Mol Haunem
paccmampusams ¢ NOAGNEHUs CaMOOeUCMEYIoUUx YCmpocmes.

1. Camooeiicmeyrowue ycmpoiicmea - npoodpa3bl COBPEMEHHBIX aBTOMATOB - ITOSIBUIINCH B TIIYOOKOH JpeBHOCTH. OJTHAKO B YCIOBHUSIX MEIIKO-
T0 KyCTapHOTO H IOIyKyCTapHOTO IPOH3BOJCTBA BIUIOTH 10 18 B. MPaKTHUECKOTo MPUMEHEHHS! OHH He IOTyYHIN U OCTaBasCh 3aHUMaTeIbHbIMH
"urpymkaMu', CBUICTEIbCTBOBAJIN JIUIIb O BBICOKOM HCKYCCTBE APEBHUX MacTepoB. Cogepuiencmeosanue opyoutl u npuémos mpyoa, npucnocooe-
Hlle MawuH U MeXanu3moe O 3aMeHblL Yel068eKa 6 NPOU3E00CMEEHHbIX Npoyeccax 6bl36aau 6 kKonye 18 6. - nauane 19 6. peskuil cKauoK ypoeHs u
Macumabos npouzeo0cmad, U38eCmublil KAk npoMvluLieHHAs pegonoyus 18-19 es.

2. IIpomvtunennasn peontoyusa co3jana HeoOX0IUMbIE YCIOBUS JUIS MEXaHU3AL[MH IIPOU3BOJCTBA B IIEPBYIO OYEPEb MPSIMIBHOTO, TKALKO-
T0, MeTaJlIo- U JepeBooOpabdaTeBaromero. K. Mapke yBuzen B 9ToM Ipoliecce NPHHIUIHAILHO HOBOE HAaIpaBIeHNE TEXHUIECKOTo IIporpecca u
MOZICKA3aJl IePEX0]] OT MIPUMEHEHUSI OT/JCIbHBIX MAIINH K ""aBTOMAaTHYECKOH CHCTeMe MaIliH", B KOTOPOH 33 YeTI0BEKOM OCTAIOTCS CO3HATENIbHBIE
(YHKLUMM yIPaBICHHS: YEIOBEK CTAHOBUTCS PSIOM C IPOLIECCOM IIPOU3BOACTBA B KAYECTBE €0 KOHTPOIEPA M PEryIUPOBIINKA. BadxcHeiuumu u30-
bpemenuaMuU 3M020 nepuooa cmanu uzoopemerus pycckum mexanuxkom U. U. Ilonzynosbim asmomamuiecko2o pecyiamopa numaHus napoeo2o
rxomaa (1765) u anenuiickum usoopemamenem [owc. Yammom yenmpobedicHo2o pecyisimopa ckopocmu napogoi mawiunsl (1784), cmaswieti nocie
91020 OCHOBHBIM UCTNOYHUKOM MEXAHUYECKOU dHep2ul Ol NPUe0oa CMAHKO8, MAUIUH U MEXAHUZMOS.

3. C 60-x 22. 19 6., 6 c6:3U ¢ OGLICMPLIM PA3BUMUEM IHCENE3HBIX DOPO2, CMANA 04eBUOHA HeOOX0 TUMOCTh aBTOMATH3ALNH JKEJIE3HOJOPOKHOTO
TPAHCIIOPTa U NPEXE BCETO CO3AaHUs aBTOMATHIECKHX IPUOOPOB KOHTPOIISL CKOPOCTH UL oOecriedeH s 6e30MacHOCTH ABIDKEHHS moe3noB. B Poc-
CUM OJJTHUMHM M3 NEPBBIX U300pPETEHHI B TOM HAIIPaBJICHUU ObUIM aBTOMAaTHYECKUI yKa3aTelb CKOpOCTH MHxkeHepa-mexanuka C. [Ipayca (1868) u
puOOp UL aBTOMATHIECKON PETUCTPaLiA CKOPOCTH JIBHKEHHUS [0€371a, BPEMEHH €ro MPUOBITHS, IIPOJOJDKUTEIIBHOCTH OCTAHOBKH, BPEMEHH OT-
IpaBJIEHUS U MECTOHAXOXKICHUS II0e3/1a, CO3/1aHHbIH HkeHepoM B. 3anemanoM u MmexanukoM O. I'padrro (1878). O crenenn pacnpocTpaHeHus
ABTOMATHYECKUX YCTPOMCTB B MPAKTUKE KEJIE3HOAOPOXKHOTO TPAHCIIOPTA CBUAETENBCTBYET TO, YTO Ha MOCKOBCKO-BpecTckoii xene3Hoi jopore yxe
B 1892 cymiecTBoBai oT/en "MEXaHUUECKOTO KOHTPOJIS MOE310B".

C nosBIeHHEM MEXaHNYECKUX UCTOYHHKOB JIEKTPUICSCKOIM SHEPTHH - DIEKTPOMALINHHBIX FeHePaTOPOB MOCTOSHHOTO U IIEPEMEHHOTO TOKa
(IMHAMOMAIIKH, AJILTEPHATOPOB) - U JIEKTPOJBUIaTECH OKa3aaach BO3MOKHOM LIEHTpaIM30BaHHast BBIPAOOTKA SHEPTUH, Iepeiada e€ Ha 3HAuu-
TeIbHBIE PAacCTOSHUS U U PEepeHIINPOBAHHOE HCIIOIb30BaHNE Ha MECTaX ITOTPEOJICHNs, BHAYAJIC BBITECHUBIIUH TApOBBIE MAITHHEL.

4. Cmanxu navanu oc {amv uHOUGUOYAIbHBIMU I1eKmpoosuzamenamu. Ilepexon OT UEHTPaILHOIO TPAaHCMHUCCUOHHOIO IPUBOAA K UH]IU-
BuayanbHOMY B 20-X rr. 20 B. Upe3BBIYAIHO PACIIMPHUI BO3MOXXHOCTH COBEPIIEHCTBOBAHMUS TEXHOJIOTUU MEXaHUUECKOH 00paOOTKHU U MOBBILICHUS
sKoHOMHUUecKoro 3¢ dekra. [IpocToTa 1 HaAEKHOCT HHAMBUIYAIBHOTO SIEKTPOIIPUBOA O3BOJIMIIA MEXaHH3UPOBATh HE TOJIBKO SHEPreTHKY CTaH-
KOB, HO M ynpaBiieHHe HMH. Ha 9Toli 0cHOBe BO3HUKIIN U IOJIYYIIH Pa3BUTHE Pa3HOOOPa3HbIE CTAaHKH-aBTOMATHI, MHOTOIIO3HIIHOHHEIE arperaTHbie
CTAaHKU U aBTOMATHYECKHE JTUHUH.

5. lllupoxoe npumeneHue A6MOMAMUIUPOBAHHOZ0 INeKMPonpusooa ¢ 30-e z2z. 20 6. He TOIBKO CIIOCOOCTBOBAIO MEXaHM3ALUH MHOTHX OT-
paciieii IpOMBIIIJIEHHOCTH, HO 0 CYIIECTBY NOJI0KMI0 Hayano coBpemeHHoi AIIIT. Torna sxe Bo3Huk u cam TepmuH AITIL:

- Ha4yaJloCh IIPUMEHEHNE aBTOMATH3UPOBAHHOIO 000pYI0BAaHUS B TSDKEIOM, JIETKOM U MHINEBOH IPOMBIILIEHHOCTH, COBEPILIEHCTBOBAIACH
TPAHCIIOPTHAsI aBTOMATHKA; B CIEIHAIIBHOM MalllnHOCTPOCHHH;

- CO3/1aBAIUCH JTA0OPATOPHH aBTOMATHKH;

- IPOBOAMIACH OTPACIIEBbIE U BCECOIO3HBIE COBEILAHUS 1 KOH(EPEHIUH 110 IePCIeKTUBaM e€ IPUMEHEHHUS;

- Ha4aJloCh M3JaHKE XKypHaa "ABTOMATHKA U TeleMEXaHuKa".

Buicokas sxonomuyeckasn s¢hgpekmusHocms, mexHon02U4ECKds Ye1ecoodpasHOCmb U 4acmo SKCRIYAmayuoHHAs HeoOX00UMOCb CHOCOOCMBO-
84U UUPOKOMY PACIPOCIPAHEHUIO ABMOMAMUZAYUL 8 NPOMBIUIEHHOCU, HA MPAHCNOPMe, 8 MeXHUKe CE531, 8 MOpP20siie U PA3IUYHbIX cdhepax
obcayacusanus. EE ocnognvie npeonocwlaxu: 6onee aghghexmugnoe ucnonb308anue IKOHOMUYECKUX pecypcog - dHepeuu, cbipws, 00opyoosanus, pado-
uetl cubl U Kanumanognodxceruil. IIpu smom yayuuaemes kavecmeo u obecneuusaemcs: 0OHOPOOHOCMb GbINYCKAEMOU NPOOYKYUU, NOBLIULAEMCS
HAOENHCHOCHb IKCNIYAMAYUU YCINAHOBOK U COOPYIHCEHUIL.

B Xoj1e BEITIOJTHEHNS TIEPBHIX TPEX MATUIETHHX TIAHOB Pa3BUTHs HAPOIHOTO Xo3siicTBa (1928-41) GbuTH cO3MaHBI EPBBIE 3aBOJIBI, TPOU3BO-
JISIIIe TPHOOPHI U arapaTypy aBToMaTHKH 1 TeeMexannkn s ATIIT Bo Bpems Bemmkoii OteuectBennoi Boitasl (1941-45) AIII nmena orpom-
HOE 3HA4YEHHE B MaTepUaIbHO-TEXHHYECKOM 00ecriedeHHH (pOHTA U YAOBIETBOPEHUH HYX 1 000poHHO# npomsbiiuieHHoctH CCCP. B nepBom no-
CIIGBOCHHOM IITaHE BOCCTAHOBIICHUS M Pa3BUTHS HapoaHOTO X03siicTBa (1946-50) Gblna mpexycMOTpeHa fajbHeHIIas aBTOMaTH3als B SHEPTeTHKe,
XUMHYECKOH, HeQTSIHOH 1 He(pTEXUMHIECKOH IPOMBIIIIEHHOCTH, IHPOKOe BHEPEHNE B IPOM3BOJCTBO aBTOMATH3UPOBAHHOTO MJIEKTPOIPHBOA.
IIporpamma nansueiimero passurtus ALl B mepuon 1953-58, npunstas Ha 19-m cpesne KIICC, npenycmarpuBaia, B 4aCTHOCTH, MEXaHHU3ALUIO
paboT u A. II. Ha IPeJNPUATUIX YEPHON METaLTypTUH, B TOPHOM IPOMBIIUICHHOCTH, B MAITHHOCTPOSHUH, a TaksKe MOIHYIo aBToMaTtu3aruio [OC.

6. Ilpakmuuecku 50-e z2. sgunucy nepuodom, koeoa Allll navana enedpamocs 6o 6ce umeroujue 3HaYUMENLHBIU YOETbHYIL 8eC OMPACTU HA-
pooHoeo xosaiicmea CCCP. B mawurocmpoeHuu - npousgoocmee mpaxkmopos, demomoouell u ceibCKOX03AUCMBEHHbIX MAWUH - ObLIU NYUeHbl
asmomamudecKue JUHUU, HA4al pabomams a8MOMAmMU3UPOBAHHbLIL 34600 NO NPOU3BOOCMEY NOPULHENl 0I5l ABMOMOOUNbHBIX Ogucamereti. 3aKOHYEeH
TIepeBo/] Ha aBTOMaTHYECKoe yrpasiieHne arperatos I'OC, MHOTHE W3 HUX OBUIM MOMHOCTBIO aBTOMaTH3MupoBaHkl. Ha psne kpymaedmmx TOLL 6611n
aBTOMATH3UPOBAaHBI KOTEIbHBIE IIeXH. B MeTamTyprudeckoil IpoMBIILIEHHOCTH 0K01I0 95% dyryna u 90% cTain BHILIABIIOCH B aBTOMaTH3HPO-
BaHHBIX [e4aX; OBUIH BBEICHBI B OKCILIYaTAIHIO IEPBBIC aBTOMaTH3UPOBAHHbIE IPOKATHBIC CTaHBL. [1yIeHbl aBTOMAaTHUECKUE YCTAHOBKH Ha HedTe-
nepepabaThIBAIOIMX IPEAIPUATHAX. OCYIeCTBICHO TeJIeMEXaHNUECKOe yIpaBIeHHe ra30NpOBOAaMU. ABTOMaTU3HPOBAaHbl MHOTHE CHCTEMBI BOJIO-
cHaOxeHust. Hauamu nefictBoBaTh aBTOMaTHUeCKHe OETOHHBIE 3aBOJBI. JIErkas 1 nuIeBast MPOMBIIIIEHHOCTH CTaJIa ITHPOKO OCHAINATHCS aBTOMATa-
MH H IOIyaBTOMaTaMu Ui pac()acoBKH, JO3HPOBKH U YIIAKOBKH NPOLYKIUH H aBTOMATHIECKUMU JIMHUSAMU [0 IPOU3BOJACTBY MPOAyKToB. [Tapk
aBTOMAaTH3UPOBaHHOTO obopynoBanus B 1953 Beipoc B 10 pa3 mo cpaBHenuio ¢ 1940. B MeTamnoo6pabaTsiBaromieil IPOMBIIIICHHOCTH TOSBIIIHCH
CTaHKH C IPOrPaMMHBIM yIIpaBieHHeM. [IIsi IPOH3BOACTBA MACCOBOH MPOAYKIUH OBLIN IPHMEHEHBI POTOPHBIC aBTOMATHYECKUE TMHIU. Bo B3pEIBO-
OIACHBIX XUMUYECKHX MPOH3BOJCTBAX MOTYYHIO IIHPOKOE PACHPOCTPAaHEHHE TeIEMEXaHNIECKOe YIIPaBIeHUE IPOLECCAMH.

7. Jajable HaYya ach HALIA J10XA.

CeroziHst Ha POCCUICKOM pBIHKE UIET O0opb0a 3a MOTpedUTENsI, KOMIIAHMH KOHKYPUPYIOT IPYT ¢ ApyroM. B 3Toit KOHKypeHTHOiT 60pr0e mode-
JKIaeT TOT, KTO paHblIIe JPYTHX Hadall IepeBOAUTH CBOE MIPOM3BOACTBO HA MUPOBBIE TEXHOIOTHYECKHE CTaHAapThl. OIHOI U3 BaXKHEHIIINX COCTaB-
JSTIOIIMX TeXHoJIornueckoro ymaepcrsa spistorest ACY TIT (aBToMaTH3MpoBaHHBIE CHCTEMBI YIIPABICHHS TEXHOJIOTHIECKHMH TIPOLECCAMH) H HH-
(hopMaIOHHbIE CHCTEMBI, TO3BOJIIONINE ONTUMU3HPOBATh BCe OM3HEC-IPOLECCH, CHU3UTD H3/IEPKKH, BBITYCKAaTh COBPEMEHHBIC U KaUeCTBEHHBIE
TOBapbL. A TaK KakK 10 YPOBHIO TEXHOJIOTHYECKOH ocHaEHHOCTH Poccust BE emmé oTcTaéT oT eBpONeiCcKUX CTpaH, HAMECTb Ky/la pa3BHUBAThCs, U,
BUJIVIMO, B OJIDKaifline HeCKOJIBKO JIET CIIPOC Ha 000pyJ0BaHKE ISl aBTOMATU3ALMHU OYIET TOJIBKO PacTH.

B cepeoune 70-x 20006 Ha 3anade nabdarodanacs ocodbas akmusHOCHb 8 chepe UHPOPMAYUOHHBIX MEXHONO2UL: OHU PA3BUBANUCH, NPEOOCMA 8-
JAIU 8Ce OOonble B03MOJICHOCH L, a 21a8H0e — CIMAHOBUUCL 8CE bonee u bonee docmynnvimu. Pesyrsmamom smozo 61aea, nomumo écezo npovezo,
cmano aKkmueHoe pazeumue CUcnem npoMbIUICHHOU AGMOMAMUAYUL.

8. Poccuiickuii sce pvinox ACY TII navyan ckinaneBathes Tonbko B 80-90-e roxst XX Beka. Ha MecTo He BIHCABIINXCS B HOBYIO DKOHOMHKY
IPOEKTHBIX HHCTUTYTOB NPHILIH KOMMepUeckue (pUPMBI, KOTOPHIE M Hadadu padoTaTh Ha Hy Kbl Pa3BHBAIOMICHCS IPOMBIIUICHHOCTH. B HacTosmee
BPEMsI PHIHOK POCCHHCKOIT aBTOMAaTH3aLMH IPOJOIDKACT pacTh ObICTpbIMK TeMmaMH. 1o oreHKaM 3apyOe)XHBIX aHATUTHKOB, €r0 €KErOAHbIN pH-
pocrt coctaBisteT 20-25% (UL cpaBHEHHs eBPONEHCKUH PHIHOK KaXKIbIH TOAI IpUpacTaeT B cpeaueM Ha 4,5%). O4eBUIHO, YTO POCCUMCKHI PHIHOK
ACY TII ew€ nanék ot HackluieHHs. MHOTHE OTEYECTBEHHBIC IPEIIPHUATHS U JaXKe 1IeIbIe OTPACIH SIIE TOIBKO BO3POXKIAIOTCS.




Ho, k coxalieHno, BO MHOTUX OTJAIEHHBIX OT LIEHTpa peruoHax Poccnu npeanpusaTs 1o CUX MOp UMEIOT cnaboe, MOPaJIbHO yCTapeBIIee TeX-
HHYeCKoe 000pyIoBaHHe.

bonee wupoxoe sneopenue ACY TII, bonee uacmas ux 60cmpe608annocmy HAOIIOO0AEMCsL 8 PA3GUMbIX 602AMbIX OMPACISX, KONOopble 6bICMpo
6CMANU HA HO2U NOC/IE POCCUTICKO20 IKOHOMUHECK020 Kpu3suca. Peub uoém o neghmsanoil u 2a3060ti NpoMulUneHHOCIU, XUMUY U Hemexumuu, me-
maniypauu, sHepeemuxe, mpancnopme, meieKommyHuxayusax. Cucmemvl agmMoMamu3ayuu Ha4aIu nPOHUKAMs 8 makue cghepwvl, KAK YynpasieHue
O0POACHBIM OBUINCEHUEM, NPOU3BOOCIIBO NPOOYKIMOE NUMAHUS U KOMOUKOPMO8, MAWUHOCIMPOEHUe, CMPOUMenbHas uHoycmpus u opyaue. Omoens-
HOe Hanpasnenue ux NPUMeHeHUs COCMAgIAem 60eHHAS U KOCMUYECKds MeXHUKA, 20e CUCHEeMbl ABMOMAMu3ayull UCNOIb3YIONCA 8 Kayecmee
BCPOEHHBIX CPeOCHE KOHMPOIA U YIPAGTIEHU.

dopmuposanue poiHka ACY TII HanpsiMyro CBA3aHO € pa3BUTHEM [IPOMBILIIIEHHOCTH, KOTOPOE, B CBOIO 04EPE/ib, 3aBUCUT OT S3KOHOMUYECKOTO
COCTOSIHUSI CTPAHBI.

9. Cez00na nHanbdoIee MHTEHCUBHO Pa3BUBAIOTCS MPEANIPUATHS CIELYIONIUX OTPACIIeH:

- 4yepHasi MeTa/utyprust — 38,8% mnpupocTa Nponu3BOACTBA 32 MOCIEAHH rOJ;

- MPOMBILUICHHOCTh CTPOUTEIbHBIX MaTepuaioB — 33,6%;

- TOIUIMBHAS U MHIIEBasi MPOMBINLICHHOCTH — 32,2%);

- JIecHas, IepeBooOpadaThIBAIONIasl U LEJUTIONO03HAs IPOMBIILUICHHOCTD — 27%);

- xumus 1 Hedrexumus — 25%;

- MAaLIMHOCTPOCHHE U MeTaioo0padorka — 24,4%;

PasBuTHE pOCCHIICKOI MPOMBIIIJIEHHOCTH BO MHOTOM OMpe/eNsieTcs reorpaguueckuMi 0COOCHHOCTSIMU Halell ctpanbl. Ha aToit 6osbroit
TEPPUTOPUH Pa3IMYHbIE OTPACIH IPOMBIIUIEHHOCTH CKOHIICHTPHPOBAHEI B PAa3HBIX perHoHax. Hampumep, MeTatyprus, SHEpreTuKa, JoObIBAIOIIHe
otpaciu — Ha Ypaie u B Cubupu, HeTera3oBblii KOMIUIEKC — B 3amaJHOCHOUPCKOM PErHOHE, TPAHCIIOPT, BOCHHO-NPOMBILIICHHBIH KOMILIEKC,
cynocrpoeHre — Ha Cesepo-3amnaje Poccun, a LleHTpanbHbIil pernoH XapakTepu3yeTcsi pa3BUThIMU HAYKOEMKUMHU OTpacisiMu U Tak jpanee. CooT-
BeTCTBEHHO, IOTPEOHOCTH B 000PYZOBAaHUH H CHCTEMAX aBTOMATH3AIUH B KaXKIOM PETHOHE HECKOJIBKO Pa3IuIaloTCs.

Tema 1.2. O01mue noJioxkenus (Jiekuus-quckyccus — 0,4 yac.)

JIro0oe npennpustue npu papadorke Al u BHeapeHus ee npoxoauT 4 sTana:

Yacmuynas mexanusayus - 5T0 MEXaHU3AIMs JaCTH ABIDKEHHUH, KOTOPbIe HEOOXOAUMBI JUIS OCYIIECTBICHUS IIPOU3BOJCTBEHHOTO IIpoIiecca,
HaIpyMep, 3a)KUM 3aTOTOBKH € TOMOIIBI0 THAPABINYECKOTO IIaTPOHA, YCKOPEHHBII MOBOA CYIIIIOPTA.

Ipu yacTHyHOM MexaHU3aLUK paOOYMH CTAHOYHUK OCBOOOKIAETCS OT BBINOJHEHHS HEKOTOPBIX IIPUEMOB IIPU BBINOJHEHUU ONEpalid. DTOT
9Tal MeXaHW3alX 0OBIYHO He CBSI3aH ¢ OOJIBIIMMH KalIUTATEHBIMH 3aTpaTaMy, II09TOMY OH HaXOAUT OTPAXKEHUE HA BCEX IPOM3BOCTBAX.

Yacmuynas mexanuzayus KacaeTcs JHIIb OTASIBHBIX ONlepaliii IPH COXPaHEHHH! B 3HAYUTENBHBIX pa3Mepax pydHoro Tpyzaa. KommiexcHas
MeXaHH3alHsl OXBaThIBACT KaK OCHOBHBIE, TaK M BCIIOMOTATEIIbHbIE IIPOLIECChI, IPUYEM PYy4YHON TPYJ B OCHOBHOM YCTpPaHEH, a pabo4Hue TOJIbKO
yIpaBIsoT MamuHaMu. [Ipy aBToMaTi3anuy GYHKIHIO YIPABJICHNs MAIlHAMHE BBITOTHAIOT TAKXKE MALIMHEL H IIPHOOPEL, paboTa KOTOPBIX OIpesie-
JIEHHBIM 00pa30M 3aIporpaMMHpPOBaHa, a JIIOAU pa3pabaThIBalOT, BBOAAT NPOrPaMMBI M KOHTPOJIHPYIOT paboTy MAIlMH H IIpHOOPOB.

Komnnekcnasa mexanuszayua npennonaraer pa3paboTKy 1 BHEIPEHUE CUCTEMbl MEXaHU3HMPOBAHHBIX YCTPOICTB, JIMOO MallIMH 00eCcIIeunBato-
IIUX BBIIOJIHEHHE OCHOBHBIX U BCIIOMOTAaTEIIBHBIX OIlEpalliiii TEXHOIOTHIECKOTo IpolLecca.

IMpumep: TpaHcHOpTHPOBaHHE 3aroToBOK Mexky MPC 1 06opynoBaHHeM, a TakKe YCTAHOBKA M CHATHE 3aTOTOBOK C YCTAHOBOYHBIX JJIEMEH-
TOB.

Llupokoe enedpenue KOMNIEKCHOU MeXaHu3ayuy NPEIbIBISET IIOBBIIICHHbIE TPEOOBAHNS K HAIEKHOCTH KaXJOH MAIlIMHBI, YJacTBYIOIIEH B
obmieit paboTe, Tak Kak ee MPOCTOH MOYKET IPUBECTHU K IIPOCTOIO CONPSHKEHHOTO 000PYIOBAHHS 1 JJaXKe K OCTAHOBKE BCETO TEXHOJIOTHYECKOTO MPO-
1ecca.

OJIHAKO WUpOKOMY 6HEOPEeHUIO KOMNIeKCHOU Mexanu3ayuy Ha MHOTUX, M TIPEXIe BCETO Ha YHHBEPCATbHBIX, MAIIIMHOCTPOUTEIBHBIX MPEAPH-
STHSAX OTYACTH MeIIaeT pa3/ielieHre MPON3BOICTBA Ha OCHOBHOE U BCIIOMOTaTeNIbHOE; KPOME TOT0, B OCHOBHOM IIPOM3BOJICTBE PAOOTHI TAKKE IENATCS
Ha OCHOBHBIC U BCIIOMOTaTeNIbHBIC.

JIs 1IeX0B MaccOBOTO NPOM3BOJICTBA HA COBPEMEHHOM 3Talle XapakmepHo UpoKoe eHedpeHue KOMNIeKCHOU Mexanu3ayuu, aBTOMaTH3aul 1
KOMIIBIOTEPU3aLMN Ha TAaKWX YJacTKaX, KaK IUIABIJIBHBIN, MalIMHHBIH, OYMCTHOH, OpTaHM3aIHsl aBTOMATH3UPOBAHHBIX MOIYJIBHBIX KOMILIEKCOB,
COYETAIOUIMX ONEPALMU JUThS U 00OPE3KH OTIIMBOK U YIPAaBIAEMbIX ¢ omomsio OBM, ucnonb3oBanue obienexosoro ACY, uaMepeHue 1 aBToma-
TH3HPOBAHHOE YIPABICHAE TEXHOJOTHUECKHIMH PSKHMaMH Ha 0a3e MINPOKOI KOMITBIOTEPH3AlUH ¥ NPHOOpH3a-IIMU MAaIINH, KOMIUIEKCOB U yJacT-
KOB, TTOBBIIIICHNE HA/ISKHOCTH BCEr0 000PYJOBaHNS, CHI)KCHHE PACX0/a SHSPTHH.

Yacmuunas agmomamu3ayus XapakTepu3yeTcs TeM, 4T Ha psiay ¢ yHuBepcanbHbIMI MPC HCIIOIB3YIOTCS OMyaBTOMATHI U aBTOMaThl. OHa
BBITIOJTHSCTCS JUTSl TPYLOEMKHX, CKOPOTEYHBIX 1 MOHOTOHHBIX OIepaluii. B yCIOBHAX YaCTHYHON aBTOMATH3AIMU MOXKET OBITH MIMPOKO HCIIOIb30Ba-
HO MHOTOCTQHOYHOE 00CITy)KHBaHUE.

Komnnexcnasn asmomamusayus — >1o Boicias popma Al npu KOTOPOii N3 OCHOBHOTO M BCIIOMOTaTEIBHOTO 000PYA0BaHHS KOMIIOHYETCS
aBTOMAaTHYECKasl JIMHMS [[eXa U 3aBOJa, CHAOXKEHHasl yCTPOICTBaMU 00eCIIeUeH s OT IOJIyUeHHs 3ar0TOBOK JI0 BBIITYCKa TOTOBOM IPOIYKIIUH.

KowMIuiekcHast aBToMaTH3anus - CO3JaHHe aBTOMaTHIECKHX YIaCTKOB, IIEXOB U 3aBOOB, KOTOPBIE (DYHKI[HOHUPYIOT KaK €INHBIN B3aHMOCBSI-
3aHHBIH aBTOMaTH4YecKHil komiuiekc. OHa 11esiecoobpasHa B YCIOBHSAX BBICOKOPA3BUTOrO MPOM3BOICTBA Ha 6a3e MPOrPECCHBHON TEXHOIOTHH U METO-
JIOB OpTaHH3alMH U YIPaBJIeHUs ¢ NpuMeHeHneM DBM 1 Ipyrux HageXHbIX TEXHHYECKHX CPEICTB M 000PyIOBaHMS, BKIOYAs IPOMBIIIICHHBIE
POOOTHI, IeHCTBYIONIHE MO 33JaHHOM MM CaMOOpTraHU3YIoLIeiics IporpaMMe MpH 00IIeM KOHTpOJIE 32 paboTOoM BCEro KOMIUIEKCa CO CTOPOHBI 4eJIo-
Beka i OBM.

IMosnHast aBTOMATH3aLKs - IPEIyCMaTPHBAET YIIPaBICHHE KOMILICKCHO-aBTOMaTH3HPOBAHHBIM IIPOU3BO/ICTBOM 0€3 y4acTHs YeJI0BEKa; IPOBO-
TIUTCSI, KOT/Ia TIPOM3BOJCTBO PEHTA0CIBHO, YCTOMYNBO, @ IPH H3MEHUBIINXCS YCIOBUAX UMEETCsl HAyYHO-TeXHUYEeCKas 6a3a, ITO3BOJISIIONIAs aialTH-
POBAThCSI B aBTOMATHYECKOM PEXKUME Ha MOJHBIH IUKIT IPOM3BOACTBA 110 BBIMYCKY HOBOM MPOAYKINH, YTO XapaKTEPHO s THOKOTr0 aBTOMATH3HPO-
BaHHOTO npousBozacTea (I"AIT).

IIpu onpeoenenuu cmenenu AIIII yuumvieaemes skonomuueckas IQpHekmueHoCmb U YerecoodbpasHOCms A8MOMAMUAYUU UCXOOS U3 KOH-
KpPemHuIX yCA08Ull NPOU3B00CMEa.

AIIIT pereprieBaeT HOBBIil KAYECTBEHHBII CKAUOK, YTO BBIPAXKAETCs B pa3pabOTKe KOMIIOHEHT, KOMILICKCOB H HOBBIX CHCTEM TMOKOT0 aBTOMa-
THU3HPOBAHHOT'O TIPOM3BOICTBA, @ OCHOBAHHBIX Ha HCIIOJIb30BaHNH cTaHKOB ¢ YITY, NpOMBIIIIEHHBIX poOOTOB, MATEMAaTHYECKHX MOJIETIEH U CPEICTB
BBIUHMCIUTEIbHON TEXHUKH.

TIpomsineHHbIe POOOTHI MOBHIIAIOT KOI()GHUIMEHT UCTIONb30BAHUS TEXHOJIOTHYECKOT0 000PYI0BaHHUSI, BEICBOOOXKAAIOT KUBOU TPy U3 ce-
PBI BpETHOTO TEXHOIOTMYECKOTO MpoLiecca, 4To 00ycIaBIuBaeT 3pGeKTHBHOCTh NX MPUMEHEHNS B PA3IMYHBIX OTPACIISIX MPOMBIIIIEHHOCTH PECy0-
JIMKH B COCTaBE OT/CIBHBIX €IMHULl 000PYI0BAaHHs, QBTOMATHIECKUX IIOTOYHBIX JIMHUN U APYTHX aBTOMAaTH3HPOBAHHBIX CHCTEM.

B ATIIT BaxHYI0 pOJIb UTPAIOT CHCTEMBI YIIPABICHHs 000pyJOBaHHEM C OMOIIBI0 DBM. DT0O MO3BOINSET OCYIIECTBUTD:

- pacumpeHne BO3MOXKHOCTEH TEXHOJIOTHYECKOro 000py/I0BaHHS 3a CYET COBEPUICHCTBOBAHHSI, yCTAHOBICHUS Ha HUX TAaTYNKOB HH(OP-
Maruu 1 obcmyxuBanus OBM;

- IPYIIIOBOIO yIPABICHHS PA3IMYHBIMU [0 KOHCTPYKIIMSIM TEXHOIOTHYECKOro 000pyA0BaHHs Ha OCHOBE COOTBETCTBYIOIIHUX IIPOrPaMM;

- IPOCTOTY 00y4EHHUsI 060PYIOBAHUS ¥ I3MEHCHHE POTPaMM yIIPaBIICHHS,

- paclupeHne BUIOB OIepalyii, 3aIChIBAEMBIX B OJIOKH MaMsTH;

- BO3MOXXHOCTb BBITIOJIHEHHMS Pa3INYHBIX OMEpPaIHii.

K uncity BaxxHEHIIHX 3a1a4, OTHOCSTCS BCEMEPHOE Pa3BUTHE IIPOU3BOJICTBA H IIIMPOKOE MPHMEHEHHE aBTOMAaTHIECKUX MAaHHUITYJIATOPOB (IpO-
MBIIICHHBIX POOOTOB), BCTPOCHHBIX CHCTEM aBTOMATHIECKOTO YIIPABICHHS C HCIIOIb30BaHUEM MUKPOIIPOLIECCOPOB U MHKPO-OBM.

B mocnenHue rofpl B Hanleil CTpaHe BHIIOIHEHA OTPOMHAst paboTa [0 aBTOMATH3AI[HU U MEXaHHU3aIIH IPOU3BOICTBEHHEIX IIPOIIECCOB B IIPO-
MBIIIICHHOCTH: BHEAPEHBI THICSYN MOTOYHBIX U ABTOMATHYECKHUX JIMHUIT, aBTOMaTHYECKUX y4acTKOB. Bee Goree mmupokoe NpuMeHeHne B yrpasiie-



HHMU U KOHTPOJIE 3a XOJIOM NIPOU3BOACTBA HaxoaaT DBM. HanaxeH BBITYyCK KPyITHBIMH CEpHAMH Pa3IM4HbIX MOJIeNeH CTAHKOB C YHUCIOBBIM IPO-
TpaMMHBIM yIpaBiIeHHEeM. Bee 9To mprBeno kK 3HAaUUTENBHOMY YBEIMUEHUIO IPOU3BOJUTEIFHOCTH TPy, BRICBOOOXKICHHUIO OT PYyIHOTO, yTOMHUTENb-
HOTO ¥ MaJIOKBATH()HMIIMPOBAHHOTO TPY/a COTEH M ThICAY PabOUMX, HOBBICUIIO OPraHM3alNIO U TEXHUYECKHIT YPOBEHB MPOM3BOICTBA.

OJHaKO ycreXy aBTOMAaTH3alUH IPOU3BOACTBA JI0 HEIABHErO BPEMEHH PaclipOCTPAHSIINCh TIaBHBIM 00pa30M Ha MaccoBOE M KPYITHOCEpHifHOe
IPOU3BOJICTBO, XapaKTEPU3YIOIIeecs: CTAOMIBHOCTHIO OTPAHHYEHHON HOMEHKIATYPHI U O0IbIIM 00B5eMOM BHIITycka u3nenuid. CepuitHoe, Menkoce-
puitHOE U eIMHUYHOE IPOU3BOJCTBO, HA JIOJIF0 KOTOPOIO B MAIIMHOCTPOCHUH NMPUXOAUTCS 75% Bcero oobemMa pou3BOICTBA, B CHILY YaCTOH CMEHBI
00BEKTOB MPOU3BOJCTBA U B CBA3H C 3TUM IPe00IIalaHHsl TEXHOJIOTMYECKOH (pOPMBI CIenHani3aliy OrpaHHYMBAIOCH HCHIOJIb30BAHUEM OT/IEIBHBIX
JIOCTIDKEHH B 00JIaCTH YaCTHYHOH aBTOMAaTH3AI[HU IPOM3BOICTBEHHBIX IIPOLIECCOB, BaXKHEHIITNM U3 KOTOPBIX SBISETCS IPUMEHEHHE CTAHKOB C
YHCJIOBBIM NPOrpaMMHbIM yrpasieHueM (UI1Y). Mcnonb3oBanue ctankos ¢ UITY okazalo CyliecTBEHHOE BIMSHUE HA TEXHOJIOTHIO M OPraHU3aLHI0
HPOM3BOJICTBA. 3HAYUTEIHHOE MOBBIIICHHE IIPOU3BOAUTEIBHOCTH TPY/A IIPH 3TOM MOXKET OBITH MOJy4EHO JIMILb B CIIy4ae KOPEHHOI IIepecTpoiKu
TEXHOJIOTHYIECKOTO IIPOLECCa, HCIONIB30BaHHS METOIOB IPYIIIOBOI 00pabOTKU U COOPKH, BHICOKOH CTEIEHH KOHIIEHTPAIUH TeXHOIOTHYECKHX Hepe-
XOJI0B U OIEpaLHH.

B o6nactu opraHu3anuy IpOU3BOACTBA UCHOb306anUe cimanKoe ¢ YIIY mHo200nepayuonnblx cmankog BENET K 3HAUUTEIbHOMY COKpallle-
HHUIO JUIUTETBHOCTH IIPOU3BOACTBEHHOTO IIUKJIA M YMEHBIICHHUIO 3aTPaT Ha CBS3bIBAaHUE CPEACTB B HE3aBEPIICHHOM IIPOU3BOICTBE, PACIPOCTPaHEHUIO
(hopMBI MHOTOCTAHOYHOI! pabOThI M YIYULIEHUIO OPraHU3alMi 1 00CITy)KHUBaHUs padouux MecT. OHOBPEMEHHO HCIOJIb30BaHUE 000PYI0BAHUS C
YITY ycunuio NpeanoChuIKy JTMKBUIALNN IPOTHBOPEUHS MEK/IY BEICOKUM 00111e00pa30BaTebHBIM YPOBHEM COBPEMEHHBIX Pa00OUYHX H CONCPIKAHH-
eM Tpyaa. Tpya HalaJuuKoB, HAIPUMED, TP 9TOM MOXKET OBITH YIIOZOOJICH Tpydy HHXKeHepa. BMecTe ¢ TeM, ocTaromascs Ipyu 4acCTUIHON aBTOMa-
TU3ALMY JI0JI1 PYYHOT'O TPYy/1a CTAHOBUTCS B €€ B 0OJIbLIEH CTENEHU TPYIOM HE3HAYUTEIbHON CII0KHOCTH, CBOJSLIMMCS K ICHCTBUAM YEI0BEYECKOM
PYKH, KOTOpBIE, €CIIH OBl UX IEPEalii MaIIHE, MOXKHO ObUIO ObI HA3BaTh AHTPOIIOMOP(HBIMU.

HecMoTpst Ha JOCTUTHYTHIE YCIIEXH B 00JIACTH MEXaHH3AIlMH ¥ aBTOMATH3aIlIX IPOU3BOACTBEHHEIX IIPOIIECCOB B IIPOMBIIUICHHOCTH, IEIbIH
Ps1Il OCHOBHBIX U BCIIOMOTaTE/IbHBIX TEXHOJIOTHYECKHX OIepalluii, TAKHX, KaK 3arpy3Ka-pasrpy3ka CTAaHKOB, IIOTOUHBIX U aBTOMATHYECKUX JIMHHI,
OKpacka, IpobecTpyiiHas 00paboTKa, HAHECEHHE 3allUTHBIX ITOKPBITHI U PsiJ| OIepalyii CBapKU 10 HEJJABHETO BPEMEHH HE Y/1aBajIOCh aBTOMAaTH3H-
POBaTh, HCTIONB3YS IS ATOTO TPAAUIUOHHBIE CPEACTBA. DKOHOMHYECKH 3((PEKTUBHOE PEIICHUE STOH MPOOIEMBI CTAJI0 BO3MOXHBIM C IIOSBICHUEM
IPOMBIIIJIEHHBIX POOOTOB, HHTEHCHBHOE CO3[jaHHEe KOTOPBIX HA4ajIoCh B IOCIEIHEe IEeCATHIETUE.

IIpomvrunennswtii pooom (IIP) - 510 ManIMHa-aBTOMAT, NPEIHA3HAYECHHAS [UIs BHITOJHEHHUS Pa3HOOOPa3HbIX MEXaHUUECKUX JACHCTBHM, 110-
JIOOHBIX BBITIOJHSCMBIM YeJIOBEKOM, 3aHATHIM (hH3nUecKoil paboToil. Takas MalIiHa IO3BOJIET OLEPATHBHO EPEXOAUTH Ha BHITIOJIHEHUE HOBBIX
olepaIuii ¥ COCTOUT U3 OJHOTO MIIM HECKOJIBKHX MaHHUITYIATOPOB (MEXaHHUECKHUX PYK) YIPaBILIOIIETO YCTPOHCTBA, OCYIIECTBIISIONIET0 aBTOMATH-
4yecKoe YIpaBlIeHHe MaHUITYJIATOPaMH H, KOTZia 3T0 TpeOyeTcs, CpeCTBAMH IepeIBIKEHNUs (IPOU3BOIBHOTO TUIIA).

YHuBepcaIbHOCTh IPHMEHEHHS, T.€. BOBMOXKHOCTh HE TOJIBKO BBIIOIHATH MEXaHUUECKUE ONEPAIiy Pa3IMIHOTO XapaKkTepa, HO U OBICTPO
(omepaTHBHO) IepeCcTPanBaThCsl Ha HOBBIE, SIBISETCS IPHHIUIUAIEHEIM OTIIYHEM IIPOMBIIUICHHBIX POOOTOB OT O0JIee TPAAUIIMOHHBIX CPE/ICTB aB-
ToMatu3anuu. [losBlIeHnEe NPOMBIIIIIEHHBIX POOOTOB — Pe3y/bTaT O0OBEKTUBHBIX KOPEHHBIX NOTPEOHOCTEH NPON3BOACTBA HA COBPEMEHHOM JTarle
Hay4HO-TEXHHYECKOT0 IIporpecca.

Bropast oTiHunTenbHast 0COOCHHOCTH IIPOMBIIUICHHBIX POOOTOB KaK CPEACTBA aBTOMATH3AIlUH IIPOM3BOACTBA CBsI3aHa C TeM, YTO, HECMOTPS,
Ha BO3MOXHOCTHU CaMOCTOSTEIILHOIO BBIIIOIHEHUS! OTAEIbHBIX OCHOBHBIX TEXHOJIOTHYECKHX OIepaluil (CBapka, HaHeCEHHE OKPBITUIA, COOpKa 1
T.II.), UX [JIJABHOE Ha3HA4YCHHE - BHIIOJHEHNE BCEBO3MOXHBIX BCIIOMOTaTENIbHBIX ONEPalUii 0 00CITy)KUBAaHHIO OCHOBHOTO TEXHOJIOTHYECKOTO 000-
pyAoBaHusl (CTAaHKOB, IIPECCOB, JIUTSHHBIX MAIIUH U T.I1.). [I03TOMY 6HeOpeHue RPOMbBILUTIEHHBIX POOONO8 OMIUYAEHICA OM 6HEOPEHUS, HANpUMED,
CMAHKO6-A8MOMAN 08, HEOOXOOUMOCHIbIO CAMOI MECHOU Y6A3KU C OKPYHCAIOUWUMU OCHOBHBIM MEXHOJI02UYECKUM 000py00sanuem 6nions 00
GHECEHUA USMEHEHUIl 6 UX KOHCHPYKUUIO U PedCUM Padombl.

BricBOOOXK /151 YenoBeka, poOOTHI CTAHOBSATCS TON YHHBEPCAIBHOI COCTAaBIIAIOIIEH TPOU3BOJICTBEHHOTO TIpoIiecca, KOTopasi, o0ecrieunBas aB-
TOMATH3aLUIO OTAEIbHBIX TEXHOIOTUYECKUX Ollepaliii, ONHOBPEMEHHO CBA3BIBACT UX B €MHBIN KOMIUIEKCHO-aBTOMATU3HPOBAaHHBIH (POOOTU3HPO-
BAaHHBII) TIPOIECC B BUJIE CHCTEMBI MAIIIMH, IIEHTPAIM30BaHHO ynpaBisieMbix oT OBM, n siBnsiercs ocHoBo#t (HrkHIM dTaxkom) ACVIIII. TIpu atom,
B COOTBETCTBHU C NEPBOH YKa3aHHOI BBIIIE 0COOEHHOCTHIO MPOMBIIIIEHHBIX POOOTOB, KOMIUIEKCHO-aBTOMATH3HPOBAHHOE HA UX 0a3e MPOU3BOJICTBO
obnagaer Toi TpeOyeMoi OT COBPEMEHHOTO IPOU3BOACTBA THOKOCTHIO B OTHOLIEHUU BO3MOXKHOCTH BHECEHHUS H3MEHEHHH B TEXHOJIOTHIO IIPOU3BOI-
CTBA, BBIITYCKAaeMYIO IPOAYKIHIO 1 OCBOCHHE HOBBIX BUJIOB MPOMYKIMH, KaKas PHCYIA CETOHS TOIBKO HEaBTOMaTH3HPOBAHHBIM IIPOHU3BOJICTBAM,
00CITyKUBaeMbIM JTIOABMH, T.€. CEPUHHOMY, METKOCEPHHHOMY H €INHUYIHOMY IIPOH3BOJICTBY.

IpombliieHHbIe POOOTHI SIBIAIOTCS, TAKUM 00pPa30M, MOLIHBIM CPEACTBOM KOMIIIEKCHON aBTOMATH3AIMH COBPEMEHHOTO IIPOM3BO/CTBA, a
TaKoKe CO3JaHMsl IPUHIUIHAIBHO HOBBIX TPON3BOACTBEHHBIX POIIECCOB, HEPEATN3yeMBIX ITPU YYaCTUH YeoBeKka. VX mprMeHeHHe O3BOIIsIET 110-
BBICHTB IIPOM3BOAUTEIBLHOCTE TPYAa, PUTMHYHOCTE IPOM3BO/ICTBA, CMEHHOCTB PaOOTHI 000pYIOBaHMS, KA9€CTBO MPOAYKIINH H CHU3UTE Opak.

BricBobOOXxmas pabounx, 3aHATHIX HH3UUECKUM TPYAOM U npedtcoe 6cezo HA ONACHBIX, YIMOMUMENbHbIX U HEK6ANUDUUUPOGAHNBIX padomax,
TIPOMBIIILIEHHBIE POOOTHI TO3BOJISAIOT OOJIEe PAIIMOHATBHO HCIIONB30BaTh TPYJAOBBIE PECYPCHI M JIAIOT HE MEHEe BaKHBIH JUIS HAIIEro oOIecTBa COIHn-
anbHbIH Y PexT.

Ananu3 ob1acTel IpUMeHeHUs IPOMBIIIIEHHBIX POOOTOB B PA3IUUHBIX OTPACIISIX MPOMBIIIIEHHOCTH U THIIAX IPOU3BOACTBA, U3yUCHHE Iep-
CIIEKTHB PHIMEHEHNS HX B 3aBHCHMOCTH OT CEpPUHHOCTH BBIITyCKaeMON MPOAYKIIUH ITO3BOJISIOT CHIETaTh BBIBOJ, YTO IPOMBIIIICHHBIE POOOTH MOTYT
OBITH 9 (hEeKTHBHO MPUMEHEHBI KaK B YCIOBHSIX MacCOBOTO, TAK M B YCJIOBHSAX MEJIKOCEPUITHOTO IIPOM3BO/ICTBA.

B maccoeom u kpynnocepuiinom npouseoocmee ¢ ObICTPOH cMeHOH 00beKTa IPOU3BOACTBA (aBTOMOOUIECTPOCHHE, PAIHONPOMBIIIIEHHOCTD,
TIPOU3BOZICTBO JIEKTPOOBITOBBIX MPUOOPOB M HEKOTOPHIX APYTHX BHIOB MPOIYKIIHH) IIEPCIIEKTHBHBIM SIBIICTCS IIPHMEHEHHE POOOTOB JUTS 00CITYKH-
BaHWSI arperaTHBIX CTAHKOB U IepeHANKHBAEMBIX aBTOMATHYECKHX JIMHUH Ha ONEpalysIX 3arpy3KH — BBITPY3KH CTAHKOB, HAa HAYAIbHBEIX ¥ KOHEYHBIX
HO3HIUAX JIMHUK, A1 MEKCTAHOYHOTO TPaHCIIOPTUPOBaHHs. [IprMeHeHNe TPOMBIIIIEHHBIX POOOTOB O3BOJISIET OCYLIECTBUTH KOMILIEKTALHIO U
3aIyCK TaKHX JIMHUH B 60Jiee KOPOTKHE CPOKH, OBBICHT 00PaTUMOCTE 000pYIOBAHUSL.

Kaxk rmokasai onbIT 3apyOeKHBIX CTpaH, pOOOTHI MOTYT, B YaCTHOCTH, Y()(HEKTHBHO MPUMEHSTCS TAKOKe IS 3aMEHBI CIIEINaIbHOTO BCIOMOTa-
TEIBHOTO 000PYJOBAHHS HA OTACIBHBIX ONEPAIHAX aBTOMAaTHUECKHX JIMHUN B IEPUOJ MOJEPHH3AINH WM €ro 3aMeHbL. B aToM ciydae HeoOxonu-
MOCTb OCTaHaBJIMBATh JIMHHIO, HA JUTUTEIHFHOE BPEeMsI OTIIAJIaeT, a 3aTpaThl Ha IPOrpaMMHUPOBAHUE U IIEPEBOOPYKEHHE POOOTA OKa3bIBAIOTCS 3HAYH-
TENBHO HIDKE, YeM MOTEePsI BCICACTBHE IPOCTOS JINHUH B TEUCHHE BCETO MEPHO/Ia MOICPHU3ALNHI HIIU 3aMEHBI CHELIHAT3HPOBAHHOTO BCIIOMOTaTElIb-
HOTO 000pYJOBAaHHS HAa KOHKPETHOH ONepaliy.

B o6nacmu cepuiinozo u menkocepuiinozo npouseodcmea Handoee NepcreKTHBHO MPHIMEHEHHE POOOTOB B coueTaHnH co ctankamu ¢ UITY.
OT0 1MO3BONMT Ha 6a3e TPYNIIOBOI 00pabOTKH aBTOMATH3HPOBATh H3rOTOBJICHHE HEOONIBIINX MAPTHH JIeTaNeH.

B m060i1 061acTH IPHMEHEHHs IPOMBIIIIEHHBIH POOOT JOMKEH pacCMaTPUBATHCS KaK dJIEMEHT IPOU3BOACTBEHHOTO KOMILIEKCA, BKIIIOYAI0-
IIEeTo B ce0s1 OCHOBHOE TEXHOIOTHYECKOE 000pyI0BaHNE, BCIIOMOTaTeIbHOE 000pYI0BaHNE M YCTPOHCTBA, PACIIMPSIONIHE SKCILTYaTallMOHHbIE BO3-
MOKHOCTH p000Ta (TPaHCIIOPTHO-HAKOIUTENIBHYIO CHCTEMY ), KOHTPOJIBHO-H3MEPUTEIbHBIE TIPHCIIOCOOICHHUS, U PSIT IPYTHX YCTPOHUCTB, O0BEIMHEH-
HBIE O0IIEH CHCTEMOH yIpaBICHHS.

VI3ydeHue OTeuecTBEHHBIX H 3apy0eKHBIX padoT, HOCBAMICHHBIX IIPO0OJIeMaM HCIIOIb30BAaHNUSI IPOMBIILICHHBIX POOOTOB, a TaK)Ke KOHKPETHBIE
pacueTsl, IPOBEACHHBIE JUTS Psia JICHUHTPAICKUX MPEIIPHUATHH, B II€JIOM HOATBEPANIIH, YTO IPUMEHEHHE POOOTOB OKa3bIBaCT CYIIECTBEHHOE BIIUS-
HHE Ha TaK{e Ba)KHbIe YKOHOMUUYECKHIE XapaKTePUCTHKH, KaK IPOU3BOAUTEILHOCTD TPya, 00beM POU3BOICTBA IPOLYKINH, CeOECTOUMOCTD, PEH-
TabenbHOCTh, PoHI00TIaYA.

Buvigoowi:

1. Pocm npou3seooumensnocmu mpyoa 00ecIiednBaeTcsl, C ONHOIH CTOPOHBI, YBeIUUCHHEM 00beMa IIPOU3BOJCTBA, C APYTOH - COKpalleHHEeM
YHCIIEHHOCTU MPOU3BOJICTBEHHBIX PA00YHX.

2. Pocim 06vema npouseo0cmea poOVICXOUT BCIIEACTBUE YIyULICHHUs HCTIOIb30BaHHsA 000PyI0BaHH s, TIOBBILICHHUS €r0 MPOU3BOAUTEIBHOCTH
U CHIDKCHUS Opakxa, P 3TOM YITyqIIeHUe HCIOIb30BaHUs 000pYyA0BAaHUS JOCTUTAETCS 32 CIeT (haKTOPOB IKCTCHCUBHOTO M HHTCHCUBHOTO XapaKTe-
pa. ®akTops! HHTCHCUBHOTO XapaKTepa MPeAyCMaTPHUBAIOT yTydIIeHHe HCIOIb30BaHU 000PYNOBaHUS B SAUHUITY BpeMeHH. B nanHOM ciydae 310
JIOCTHTAEeTCsl B pe3yNbTaTe COKPAILEH s TPYJOEMKOCTH BCIIOMOTraTeIbHbIX ONEpaluii (3arpy3Ka - BhI'py3Ka JieTanell TpaHcnopTUpoBKa H T.11.). ITo-
BBIIICHUE YKCTCHCHBHOTO UCTIONB30BaHUS 000PYIOBAaHHS IIPelyCMaTPUBACT yBEIMUCHHE BpeMeHH ero paboThl. B ycnoBusx poborusamnun 3o obec-
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MIEYMBACTCS COKPAIIEHUEM Pa3IMYHOTO POJia MOTeph pad04ero BpEMEHHU U MOBBIIICHHEM CMEHHOCTH paboThl 000pynoBaHue. Kak H3BECTHO, HU3Kas
CMEHHOCTH PaOOTHI 000PYAOBAHUS B PAIE CIIydaeB OOBICHICTCS HEAOCTATKOM paboUeii CUIIBL.

ITo pe3ynpTaTam obCIeI0BaHNS MPEANPHATHI MAIIMHOCTPOCHHS BHYTPHCMEHHBIC IPOCTOH M3-3a OTCYTCTBHS pa0OYHX COCTABISIOT B CPEIHEM
12-23% (6Gonpluast BeIMYMHA OTHOCHTCS K METAJUIOPEKYIIMM CTaHKaM, Ky3HEUHO-TIPECCOBBIM M JIEKTPOCBAPOYHBIM paboTtam). LlemocMeHHbIe TIpo-
CTOH TI0 ITOH k€ IPHIUHE COCTaBIIOT 33-47% (OoIblIas BeMMIKMHA TaKKe OTHOCHTCS K METAIOPEXKYIIUM cTaHkaMm). [Ipumenenne po60TOB M0O3BO-
JIICT 3HAYUTEIbHO CHU3UTD NPOCTOM 000PYJOBAHMUSL.

3. Cruowcenue opaxa npoOdyKuyuu POUCXOAUT BCICACTBUE YCTPAHECHNUS BIMSHUA TAKUX MHIMBUIYaTbHBIX U CyOBEKTHBHBIX (DAKTOPOB, KAk
KBaJH(HUKAIYS, OIBIT, yTOMIIEMOCTh Pab04ero, ero pu3MIecKoe COCTOsHUE.

B ycnoBusix poboTH3aluy IPOUCXOAUT aOCOIIOTHOE U OTHOCUTEIIBHOE COKPAILCHHUE YUCICHHOCTH IIPOU3BOACTBEHHBIX pabounx. AOCOIOTHOE
COKpaIl[eHHE 00YCIaBINBACTCS COKPAIICHUEM YHCICHHOCTH Pa00YMX Ha BCIIOMOTaTe/IbHBIX ONEPalUsX BCICACTBHE UX 3aMeHbl pobotamu. ITo ot-
HOCHTEJILHBIM COKpAI[eHHEM ITIOHHMAEeTCsI BO3MOXKHOCTD YBEIMUCHHN 00beMa IPOM3BOJICTBA IIPH TOH XKe YHCICHHOCTH IPOU3BOACTBEHHEIX pabodnx
BCJIE/ICTBHE 3HAUUTEIBHO O0JIee BEICOKOTO T010BOro 3((peKTHBHOro (hoHAa BpEeMEHN paboThl 000pYJ0BAaHHUS B PE3yJIbTaTe MCIIOIb30BAHHS MIPOMBILLI-
JIEHHBIX POOOTOB.

3HaueHne TuX (aKTOPOB BHIXOAUT 33 PaMKH OTIEILHOTO IPEANPHATHS U SBIIIETCS OCHOBOI peleHns mpobiaeMsl AedunuTa pabounux cTaHod-
HMKOB B IIPOMBIIIZICHHOCTH B LIEJIOM, IIPEXIE BCET0 3a CUET COKPAICHUS 3aHATOCTH UX HA BCIIOMOTaTE/IbHBIX ONEPALUX.

VBenuueHne 00beMa POU3BOJICTBA B YCIOBUSX POOOTU3ALNH IPHBOAUT K CHIKEHUIO Ce0ECTOMMOCTHU MPOLYKIIUU B PE3YJIbTATEe YMCHbBIICHHS
JIOJIN YCIIOBHO-TIOCTOSIHHBIX HAKJIA[HBIX PACXO0/J0B Ha SIMHHUITY IPOMYKIHHU, COKPAIIEHUS] HEIPOU3BOACTBEHHBIX PACXOO0B, TAKUX, KaK OILIaTa CBEpX-
YPOUHBIX paboT, OIIaTa HPOCTOEB PAOOYMX U CHIDKEHHE MOTEPh OT OpaKa, a TAK)KE CHI)KCHUE Y/IEIbHOI BEIMYMHBI 3aTPAT 110 COACPIKAHUIO U IKC-
IUTyaTaluu 000pyI0BaHUs.

4. Cruscenue cebecmoumocmu npooyKyuu JOCTATASTCS 33 CYET SKOHOMHH 3apabOTHOM IIIaThl pabourx, BHICBOOOXKIAEMbIX aOCOIIIOTHO U
orHocutenbHO. [To orieHKaM 3apyOeKHBIX CHELNATICTOB 3Ta COCTABIIAIONIAS SBJISCTCS CaMOIl 3HAUMTEIBHOM INPH OLIEHKE SKOHOMUUYECKOH 3 hek-
THUBHOCTH HNPOMBIIUIEHHBIX po60ToB. B wactHocty, B CLIA u llIBeruu, npu oueHke 3pHeKTUBHOCTH POOOTOB HA MEPBOE MECTO CTABSIT KOJIHMIECTBO
BBICBOOOKIaEMBIX Pa0OUMX M YPOBCHb UX 3apabOTHOH IIIaTHl. DKOHOMHS Ha 3apaboTHOI IIaTe 00pa3yeTcs Takke BCISICTBHE ONEPEKaOIIero
TEeMIIa POCTa IPOU3BOAUTEILHOCTH TPY/A O CPABHEHHIO C TEMIIOM POCTa 3apabOTHOM MIaThl.

5. MexaHu3amys 1 aBTOMAaTH3a1Ms IPOU3BOJCTBA 00YCIOBIICHBI PELIEHUEM HE TOJIbKO SKOHOMHUYECKUX, HO M COLMANBHBIX 3a/1a4: yIIy4IlICHHE
YCIIOBHI TPYZa, NUKGUOAUUA MANCENBIX U ONACHBIX 01 300P06bA MPYOAUUXCA U006 pAdom, yIydIlIeHHe KyIbTyPbl IPOU3BOJICTBA.

6. Kpome Toro, OHNM 13 BaXKHBIX ()aKTOPOB, KOTOPHIH CIETyeT YIUTHIBATh IPH IKOHOMHIECKOM 0OOCHOBAHUH POOOTH3ALNH, SIBIISIETCS HA-
Odearcnocmy. HemoctaTtounast HaIeKHOCTh TEXHHIECKUX YCTPOHCTB pOOOTH3UPOBAHHOTO KOMIUIEKCA COOTBETCTBEHHO CHIKAET 3()(EKTHBHOCTD POOO-
TH3aUU Ipon3BocTBa. [ToaToMy BO3HHKaeT HEOOXOJUMOCTh UCCIIEIOBAHMS SKOHOMIYECKOI 2 (HEeKTHBHOCTH Pa3IMYHBIX MEPONIPUSTHH 110 HaJIEK-
HOCTH Y BBISIBJICHHIO ONITUMAJILHON B 9TOM CMBICIIE CTPYKTYPHI pOOOTH3HpyeMOoro KoMIniekca. Hanmprumep, H3BeCTHO, YTO YeM yHUBEpCcalbHee podoT,
TEM OH CJIOXHEe 1 MeHee HaexkeH. Vcrosp30BaHne B COCTaBe pOOOTH3HPYEMOro TEXHOJIOTHYECKOr0 KOMILIEKca Ooiee JEIIeBbIX U HaIeXKHbIX, HO
MeHee YHUBEPCAIbHBIX POOOTOB NIPUBOJUT K HEOOXOJHUMOCTH BKJIIOUATh B COCTAB TEXHOJIOTNYECKOT0 KOMIUIEKCa JOIIOJIHUTEIEHOE 000pyI0BaHNeE,
KOMIIEHCHPYIOIIee CHIDKEHHE (DYHKIOHATBHBIX BO3MOXKHOCTEH poOOTOB (IIPH 3TOM HPEATIONaraeTcsi, 4YTo HaJJe)KHOCTb 3TOr0 000pYJOBAaHHS CyIIe-
CTBEHHO BBIIIIE, YEM HAZEKHOCTh POOOTOB). [IpoeKTHPOBaHIE U U3TOTOBJIEHHE TAKOTO CIICLUATLHOTO 000PYA0BaHUs TPEOYET JOMOIHUTEIBHBIX
3aTpaT, a ero pa3MeIleHNe, KaK IIPaBHIIO, IPUBOANUT K yBEIHYECHUIO IPOM3BOICTBEHHBIX IUIOMAIeH, 3aHUMAEMBIX KOMILIEKCOM.

ITpoBoaMMEIe NCCIIENOBAHMS COLUANBHBIX ACIIEKTOB POOOTH3AINY IIPOU3BOICTBEHHBIX IIPOLECCOB IIOKA3aJIH, YTO PsIJ BAYKHBIX COLMAIBHBIX
HOCNECTBUH POOOTH3ALMH MOXKET U JODKEH ObITh KOJIIMYECTBEHHO U3MEPEH U YYTEH B pacyeTax SKOHOMUYECKOH 3()(EeKTHBHOCTH MPUMEHEHUS
IPOMBIIIIEHHBIX po00TOoB. Hanpumep, ycTaHOBIIEHO, YTO C BHEAPEHHEM POOOTOB YMEHBIIASTCS TEKYIECTh Ka[POB, YTO MTO3BOJISIET CHU3UTH JONOJ-
HUTENbHbIE 3aTPaThl HA BOCIOJIHEHNE HEAOCTATKa B pabOdNX, a TAakKe CHU3HUTH YIepO B IIPOU3BOACTBE, YIIEpO OT TEKy4eCcTH KaapoB oOpa3yercs
BCJIC/ICTBHE HEJIONONYYCHHS IPESAIPUATHEM IIPOAYKIIIHN B TCUEHUE IPUMEPHO JIBYX HE/IE/b OT YBOJIBHSIOUIMXCS PAOOTHIUKOB, BHIPAOOTKA KOTOPBIX
CHIDKaeTcs B cpetHeM Ha 20% U OT BHOBb IPHHSTBIX pa00YHX, BEIPaOOTKA KOTOPHIX B TedeHHe 1-3 MecsIeB paboThl OKa3bIBaeTCsl CHIKSHHOH He
MeHee gyeM Ha 10% B 3aBUCHMOCTH OT HX CIienHanbHOCTH. KpoMe Toro, TekydecTs KapoB 00yCIaBINBaeT JONOIHUTEIBHBIEC 3aTpaTa Ha OpraHu3a-
1110 pabOTHI IO TIPUEMY U YBOJIBHEHHIO, HA HOJTOTOBKY KaJpOB, Ha CTPOUTEIBCTBO OOBEKTOB KUIMIHO-OBITOBOrO M COLMAIbHO-KYIBTYPHOTO Ha-
3HAaYCHHSI.

Heo0XomuMo yIUTEIBaThH TaKXKe, 9TO POOOTU3ALNS TT03BOJISIET YMEHBIIUTE KOJTHIECTBO MPO(peCCHOHAIBHEIX 3a00JIeBaHNI, COKPATHTB 3aTPaThl
Ha COLMAIbHOE 00ECTIeYCHNE 3a CUET COKPAIICHHS TPABMAaTH3Ma Ha MPOM3BO/ICTBE, COKPATUTH 3aTPAThl HA JICYCHHE U HA MEPOIIPHATHS 110 OXPaHe
TpyZa M TeXHUKe Oe30IIacHOCTH.

B Hacrosimiee BpeMsi H3MEHEHHE 3aTpaT, ONpeAe/sIeMbIX BCEMH STHMH (paKTOPaMH, He YIUTHIBAETCS B 9KOHOMIYECKHX pacyerax. YdeT COIu-
QIIBHBIX (haKTOPOB B pacyeTax MO3BOIHUT 00jIee TOYHO ONpPE/eNsITh 001acTh SKOHOMUUECKH 3P (HEKTUBHOTO IPUMEHEHHS IPOMBIIUICHHBIX POOOTOB B
YCIIOBUSIX HBIHEITHETO CII0C00a IIPON3BO/ICTBA.

VI3 n31105K€HHOTO, IIPEXK/IE BCETO, BUIHO, YTO PAa3BUTHE U YrIyOJIeHIe KOMIUIEKCHOH MeXaHHM3allii ¥ aBTOMATH3al{H IPON3BOCTBEHHBIX IIPO-
1IeCCOB Ha 6a3e MPUMEHEHHUS IIPOMBIIILICHHBIX POOOTOB, CO3/laHHE ABTOMATH3HPOBAHHBIX YYaCTKOB, IIEXOB U 3aBOJIOB COMPOBOXKAACTCS 3HAUUTEIb-
HBIMH SKOHOMHYECKIMH ¥ COLMAIBEHBIMU ITOCIIEICTBISMH, IIPEONpEieNieHHe KOTOPHIX 3aTPyAHHTENEHO, TaK KaK, C OJHOH CTOPOHBI, pacUeTHBIS
3a/1a4¥l CTAHOBSITCSI HE MHOTOBapHAHTHBIMHA M YHCIIO IEPEMEHHBIX, T.€. YUCIIO (haKTOPOB, KOTOPBIE HEOOXOUMO YIUTHIBATE C Pa3BUTHEM CPEIICTB
ABTOMATH3aIlHU BO3PACTAET, C APYrOil CTOPOHBI, LENBIH P YCIOBHIL, MOANEKAIINX YyUETY, HOCHT BEPOATHOCTHBIN XapaKTep U ONPEAENseT CTENeHb
9KOHOMHUYECKOTO M COIMATBEHOTO PHCKA IIPUHUMAEMBIX pelleHnH. TakuM 00pa3oM, epes NpOeKTHPOBIUKOM BCTAeT CIOXKHAS 3a/1ada OpraHu3aliy
ABTOMATH3UPOBAaHHOM IPOU3BOACTBEHHOH CHCTEMBI.

IIpuMeHeHHEe TPOMBIIIICHHBIX POOOTOB MO3BOJISET YITYUIIHTh UCIIOIb30BAaHHE IIPOU3BOICTBCHHBIX (DOHIOB, KOTOPBIC XapaKTEPU3YIOTCS MOKa-
3aTesIMU peHTabenbHOCTH, GonmooTaur. [Ipr 3TOM PeHTaOeIbHOCTD YBEINUMBACTCS CIIEACTBIE YBEIMUCHHS 00IIel CyMMBI IIPHOBLIH, TTOTy4aeMOn
B pe3yJIbTaTe pocTa oObeMa MPOH3BOCTBA.

JUi1st OLIeHKH S9KOHOMUYECKOro 3(deKkta OT IPUMEHEHNUs! TIPOMBIIIICHHBIX POOOTOB B KOHKPETHOM MPOM3BO/ICTBE HEOOXOAMMO POBECTH KOM-
IUIEKCHBIH TEXHUKO-I)KOHOMHYECKHUIT aHAIIM3 C YIETOM TEXHHYECKHX IIapaMeTPOB BCEX arperaTtoB, BXOSIINX B POOOTH3UPYEMBIil HPOM3BOICTBEHHBII
KOMIIJIEKC, OCHOBHBIX XapaKTEPUCTHK H OCOOCHHOCTEH TEXHOJIOTHYECKOT0 MPOLIecca, YeCTHBIX OPTaHU3aIMOHHBIX H TEXHUKO-3KOHOMHUYECKUX MOKa-
3aTeneil, a Tak)Ke COLUAIbHON U MOIUTHYECKON 3HAYMMOCTH POOOTH3AIMH JAHHOTO IPOU3BOACTBEHHOrO MPOIIECca.

MeTo¥Ka OLIEHKH YIKOHOMHYECKOH 3 ()EeKTUBHOCTH MPHUMEHEHHS TIPOMBIIUICHHBIX POOOTOB IOJDKHA OCHOBBIBATHCS, TPEXKIE BCETO, HA 00Imel
TEOPHHU OLIEHKH IKOHOMHYECKOH (D PEKTUBHOCTH KAIIUTAIBHBIX BIOKeHHH. OJJHAKO B KOHKPETHOM €¢ IIPUMEHEHHH TOJDKHBI HaliTH OTpaXKeHHe CIie-
nuQuIecKre 0COOEHHOCTH TAKOTO CPEICTBA aBTOMATH3ALIMH, KAK IPOMBIIUICHHBIH poOOT. DTa cnenuduka nposiBIsieTcs, PEXe BCETO, B cocmase
Ppobomusupoeannozo KomniaeKkca Kak 00beKTa SJKOHOMHIECKOT0 aHaIn3a. B Hero ciemyer BKItOYaTh:

— pabouee 000pyROBaHKE, HA KOTOPOM BBIIOIHSIOTCS ONEPALMK TEXHOIOTHYECKOr0 MPOIiecca;

— TPOMBILITICHHBIC POOOTHI;

— CHCTEMy yIpaBJIEeHHS KOMIIEKCOM B IIEJIOM;

— BCIIOMOTaTeNIbHOE 000pYIOBaHUE, KOTOPOE TpeOyeTes ISl SKCILUTyaTallii KOMILIEKCa;

— TPaHCIOPTHBIC CPEACTBA ULl JOCTABKHM MAaTEPHANIOB, 3ar0TOBOK TOTOBBIX H3/ICIHII;

— YCTpOWCTBa /I XpaHEHUs] HEOOXOAMMBIX 3alacOB MaTEPHAJIOB, 3arOTOBOK, ACTAJled WM Ui Pa3MEIleHUs JeTaleid Ha NPOMEXYTOYHBIX
onepanusx (mpu o0CIy)KHBaHUU POOOTOM HECKOJIBKUX paO0OYMX arperaTos);

— 3amac HeOOXOIUMBIX MaTEPHAIIOB, 3aTOTOBOK, IIPEICTaBILIOIIIX PA3IMIHOrO BU/IA 33 ICTIbL;

— 3amac HeoOX0IMMOIl TEXHOIOTHYECKOH OCHACTKH;

— IOCTOSHHBIH TapaHTUHHBIA PEMOHTHBIH 3aI1ac AeTalel U dIeMEHTOB HEeOOXOIIMBIH I HOPMATbHOH JKCILTyaTaIl[ii KOMILIEKCa;

— YCTpOHCTBa 00ECIICUeHHS IPYruX HEOOXOAUMBIX YCIOBHI HOPMAIbHON DKCILTyaTallul KOMIDIEKCa (BeHTWIIHOHHEIE, 3aIUTHBIC U IP.)

— TPOU3BOJCTBCHHBIC IUIOIIA/IN, 3aHUMAEMBbIE KOMILIIEKCOM;



— HOPpOYHU€ BO3MOXKHBIC DJIEMEHTHI, KOTOPBIC BBIABJIAIOTCA IMPHU U3YUCHHU MATEPHUAJIBHOTO COCTaBa KOMIIJICKCA Kak 00BeKTa IKOHOMHUYECKOTO
aHajusa.

Bcee pacyeTbl SKOHOMUYCCKOI'O XapaKTepa A OLCHKH uenecoo6pa3ﬂ0cm TIPUMCEHCHUS NIPOMBIIIJICHHBIX p060TOB JOJDKHBI BBIITIOJIHATBHCA C
Y4€TOM 3TOT0 IMOJIHOT'O COCTaBa 00BeKTa HUCCIICOOBaHUA. Pa3pa60TKa yKa3aHHOﬁ HpO6J’I€MLI ABJIACTCA JOCTATOYHO CIIOKHBIM JCIIOM, HGO6XOZ[I/IMLIM
1151 000CHOBaHHOTO OnpeaAciCHUuA HyTCP’I pasBUTHA OTECYECTBEHHOM pOGOTOTeXHI/IKI/I B IICJIOM U IIpHU PCIICHUU YaCTHBIX 3aa4 aBTOMAaTHU3alllU IIPOU3-
BOACTBA.

Tema 1.3. Tengenuuu pazsutus AIIIl B mamunocTpoennu (Jexkuusi-quckyccus — 0,4 yac.)

1. Ilepexo0 om cmanKoe noayagmomamos K asmomamam, Ucnoib3oeanue ¢ meuenue cymox MPC c HI1Y.

OTO JUKTYETCs TEM, YTO TOJIBKO MPU KPYriocyTouHOM Hcnoab3oBanud MPC ¢ UITY mpou3BoacTBO sBisieTcs Hanbosiee peHTabenbHbIM 1 3 (-
¢exruBHBIM. [IpH ABYX- CMEHHOH paboTe kpyriocyroynoe ucnons3oBanrne MPC ¢ UITY MoxeT OBITh OCYIIECTBIICHO C HCIOIb30BaHHEM TPAHCIIOPT-
HBIX YCTPOWCTB I 3arOTOBOK U TOTOBOM HPOJYKIHH C IIIarOBBIM I1EPEMEILCHHEM.

3arpy3ka 3aroTOBKaMy TPAHCIIOPTHOTO YCTPOHCTBA OCYLIECTBIISETCS B KOHIIE 2-0i paboueil CMeHbI, a pa3rpy3Ka U3JIelIMi ¢ TpaHCIopTepa
IPOU3BOJUTCS B Hauasie 3-eif cMeHbl. EMKOCTB TPaHCIIOPTHOTO yCTPOHCTBA JO/DKHA OBITH JOCTATOYHOM B TeUeHHe pabOTHI CMEHBI. B aTOM citydae B
Hepabouyto CMEHy CTaHKa 00CITyKHBAET €ro JIMIIb IeKYPHBIH HallaT4uK.

2. Ilepexo0 K MHO20WNUHOENbHOI, MHOZOUHCHIPYMEHMAIbHOU U MHOZONO3UWUOHHOU 00padomKe.

B sTOM ciydae ucmonb3yeTcst 000pyJ0BaHUE ¢ HEMPEPHIBHEIM TPAHCIIOPTEPOM COEPIKAIIIM HaOOp MHOTOIINUHAEIBHBIX TOI0BOK. CTaHOK
TaK)Ke NUMEET OBOPOTHBII CTOJ Al CMEHBI IIO3ULIMH 3aTOTOBKH M TPAHCIIOPTHOE YCTPOHCTBO JJIs 3arOTOBOK M FOTOBBIX JCTANICH.

TpaHCIOPTHBIE YCTPOICTBA CHAOKEHBI 3arPY304HBIMH YCTPOHCTBAMH JIJIsl yCTAHOBKH 3arOTOBKU BMECTE C HPHUCHIOCOOICHHEM-CITyTHUKOM Ha
HIOBOPOTHBII CTOJ CTaHKA.

B COOTBETCTBHH € TEXHOJIOTMYECKUM HPOIIECCOM MHOTOIIITUHAEIBHAS TOJI0BKA 3aXBaTHIBACTCS CHIIOBOM TOJIOBKOI U IIepeMeIaeTcs B HalpaB-
JICHUM 3aTOTOBKH JUI BBIOJIHEHU onepauuu (puc. 1.1).

CuoBasi TOJIOBKa

=

T T T T
Muorommuaaensaas TTTTT]
I'OJIOBKa

[ToBOpoOTHBII1 cTON
CryTHUK
F TpaHcnoptép
3aroToBka

Puc. 1.1. IIpumep emopoii mendenyuu pazeumus AITIT

3. Co30anue ynughuyuposannvlx KORCMPYKYUIl MEXHOI02UUECKO20 000PYO0SANUA 6MECHO CREUUATILHBIX PA3PAOAMbIBAEMBIX 8 KAHCOOM
KOHKpemHom ciyuae (UCTIONb3YETCsl MOAY/IbHBIH TPUHIIUI TOCTPOCHUS MAIINH).

Yuugpurkayua — npusenenne k enuHoodpasuio. Hanpumep, TOkapHO-BUHTOPE3HBIE CTAaHKH C Pa3HOI BHICOTOI IIGHTPOB, TOKAPHBIE CTAaHKH C
OZIMHAKOBO#! BBICOTO# LIEHTPOB, HO Pa3HBIX MOAU(HUKALNIA: BHHTOPE3HbIE, IOOOTOKapHBIE, ABYXCYHIIOPTHBIE, ONIEPAILIMOHHbIE), i MEKTHIIOBYIO, OXBa-
THIBAIOILYIO H3/IEIMS PAa3HBIX TUIIOB (HaNMpHMeEp, IPOJOIbHO-(Gpe3epHbIE, MPOAOIBHO-CTPOTralIbHbIE, IPOAOIBHO-IITH(OBATBHBIE CTAHKH.

PaspabartbiBaeTcst 6a30Bast MOZIEIb, COCTOSIIAS U3 aBTOHOMHBIX (DYHKIMOHAJIBHBIX MOMYIIEH IIpeTHa3HauYeHHBIX JUTst 00paboTKU JeTanei mu-
pOKOIf HOMEHKJIATYPBI.

IIprMEeHUTENBHO K KOHKPETHOMY H3ICIHIO 13 0a30BOi MOJENH (€CIIH 3TO HE0OX0MMO) HCKITIOYAIOTCSI MO/LY/IH, KOTOPBIE HE y4acTBYIOT B BbI-
TIOJIHEHUH TEXHOJIOTMYECKOTO TPOIIecca, ITOITOMY y3JIbl WIH (PyHKIMOHAIEHBIE MOIYIN MOTYT BEIITYCKAThCS CEPUIHO, IMETh MEHBIIYIO CTOUMOCTE U
6oJ1ee BEICOKOE KaueCTBO H3TOTOBJICHNUS, 4 HCIIOIb30BAHHE TOIBKO HEOOXOAMMBIX aBTOHOMHBIX MOMYJIeH 3HAYUTEIHHO TTOBBIIIACT HAAEKHOCTE 000-
PYIOBaHUS U CHHJKACT MPOLECHT Opaka.

4. Yx00 om unougudyansHuix nyniomoe npozpamMmnozo ynpasienua Hocumeneii uHgopmayuu (MarHUTHas JICHTa, ep(OIICHTa).

DTOT Tall ABISIETCS MEPEX0JOM K OONBIINM HHTErPAIbHBIM CHCTEMAM, 00beIHHSIOMNX (DYHKIMOHATIBFHO JAHHYIO CHCTEMY MAIlUH, JUIS BbI-
TMOJIHEHHMS 33/JaHHOM MPOAYKINK WK M3, MO0 CHCTeMa MallIMH MPeIHAa3HAUYCHHBIX 1711 00paObOTKU Pa3IMYHbIX JEeTaNICH.

JlabHEHIIMM 3TaroM sIBISIeTCs epexo/] K MUKPOIIPOLIECCOPHBIM YCTPOMCTBAM, T.€. EPEXO OT JIOKaIbHOW aBTOMAaTH3AIMU K KOMIUIEKCHOM.

Tema 1.4. OcHoBHbIe HanipaBJieHust pazButust AIIIl B cepuiinom npousBoacTBe (Jekuus-guckyccusi — 0,4

qac.)

Kak y»xe Ob10 yKa3aHo, IOJTHAs KOMILUICKCHAS aBTOMATH3alusl Hanbolee peHTabenbHa B MaCCOBOM M KPYITHOCEPHIHOM MPOU3BOCTBaX. B yc-
JIOBUAX XK€, KOrJa NPOAYKIU BBITYCKACTCA CepHﬁHO, TO CYHIECTBEHHYIO POJIb B 3Cl)(1)eKTI/IBHOCTI/I BHEAPEHUSA KOMIUJIEKCHOM AaBTOMAaTHU3alllu UTPaACT
HIMpOKas: HoOpMaIu3auus, yan)uKaum[ U CTaHAapTU3aLUsa H3ﬂeﬂﬂﬁ.

YHI/I(bI/IKaI_II/IH Y HOpMaJIU3alus IMO3BOJIAOT OYCHb COKPATUTHh KOJTMYECCTBO OAHOTUITHBIX PI3,[[eJ'IPII>‘I, CJICIOBATCIIBHO, IIOBBICUTH IPOTrpaMMy UX
BBIITYCKa JI0 KPYITHOCEPHITHOTO U MaCCOBOTO ITPOU3BOJICTBA.

an/I aBTOMaTHU3alllHu cepnﬁHoro TIPOU3BOJCTBA H6H6C006p33H0 Ha OCHOBE THUITU3AIlMHU TEXHOJOIMYECKOI'O MPOoIecca Co3/1aBaTh I'PYINIIOBBIC
Y4aCTKH U IIOTOYHBIC IMHUU U3 GI)ICTpOl'IepeHaIIa)KI/IBaeMBIX, OJHO- U MHOI'OIUITHHACIIBHBIX CTAHKOB.

HpI/I aBTOMATH3alluHU OTIACIBHBIX onepaum‘z’[ 3a7ava penraercs GoJee OIPaHUYCHHO. B HaCTOALLCE BPEMA YACIACTCA 60JIBIIIOE BHUMaHUE Tpo-
Giieme CO31aHusA 00OBIYHOIO ¥ ABTOHOMHOT'O oﬁopyﬂosal—m;{ Ha MOHGHLHOﬁ OCHOBE U3 HOpPMAJIM30BaHHBIX Y3JIOB, o6naz{a}0mnx CBOWCTBOM pasMepHoﬁ
u (byHKLII/IOHaJ'ILHOI‘;I B3aMMO3aMCHIACMOCTH.

D10 0becrieynBaeTcs CYIIECTBCHHBIM COKpPAILICHUEM CPOKOB MPOCKTUPOBAHUSA aBTOMATHYECKUX CUCTEM, ITOBBIIICHUS Ka4€CTBA U HAC)KHOCTH,
CHIDKEHHS C€0ECTOMMOCTH U TTOBBILIEHHUS CepHﬁHOCTM BBIITYCKaA y3JI0B arperatoB Mouyneﬁ. HOCJ’IGE[HCC yOopouiaeT npouecc nepeHajlajkyu Maul 1
CHCTEM MalllMH Ha BBIITYCK HOBOM OpOAYKIHUH.
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VYenemHo pemaercs 331a4a Mo NepeHaIaKHBaHUIO aBTOMATHUECKUX JIMHUIH B CBSI3U C CO3aHHEM HOBOTO THIIa 000PYIOBaHMUS YIIPaBISIEMOrO
ot DBM.

OHa pelaer ClieyIoIue 3a1a4u:

- MOJIEpHHU3AIMS UMEIOIIXCs B pon3BoacTBe MPC 1 ocHalieHHe MX aBTOONepaTopaMy ¥ MaHUIYISATOPAaMU M JPYTUMH CUCTEMaMH aB-
TOMATH3alUH /I OJHOW aBTOMATU3aLMU padoyero LUK, a TAKXKE CO3AaHNEe MEKCTAHOUHBIX TPAHCIIOPTHBIX CHCTEM IS EPEMEICHHs 3ar0TOBOK
10 TEXHOJIOTHYECKOMY MTPOLIECCY U3TOTOBJICHHS B COOTBETCTBHHU C PACCTAHOBKOI TEXHOJIOIHYECKOr0 000PYI0BaHUS;

- pa3paboTKka HOBBIX TUIIOB TEXHOJIOIHYECKOT0 000PYIOBAaHHS CEPUIHOTO MPOM3BOCTRA, IPUTOAHBIX ISl BCTPAUBAHHS HX B aBTOMATH-
YECKUE JIMHUY;

- MOCTAHOBKA HA CEPHIIHOE MPOM3BOACTBO THIIOBBIX aBTOMATHYECKHUX JIMHHI Vsl MACCOBOTO M3TOTOBJICHHUS THIIOBBIX JETalIel C ompere-
JICHHBIM JIMAIIa30HOM pa3Mepa;

- HCII0JIb30BaHue cTaHkoB ¢ UITY.

ABTOMaTH3aIMsI CEPUHHOTO POU3BOICTBA AACT CYILIECTBCHHBII SKOHOMUYECKHIA 3 (heKT, 0COOEHHO TO HabIOHaeTCs pu 00paboTKe AeTaneit
UMEIOIINX 0O0JIBIIOE KOJIMYECTBO OTBEPCTHI, 00pabaThIBaeMbIX HOBEPXHOCTEIH HMEIOIINX CIIOKHYIO TTOBEPXHOCTb.

Tema 1.5. YciaoBus, BoI3bIBaOIIHE HEOOXOIUMOCTH aBTOMATH3aUMU (MeKuus-Auckyccus — 0,4 yac.)

I1pu aBTOMaTH3aUMK pabo4mii 0CBOOOXKIACTCS OT Psijia OXHOOOPA3HBIX, YACTO MOBTOPSIOIIMXCS JBUKCHHU, CBSI3aHHBIX C BBHITOJIHCHHEM OIle-
parmH, HO B ero (YHKIMH BBOAKMTCS HasaKa 000pyIOBaHHS U KOHTPOJIb 33 €ro paboTou.

ABTOMAaTH3AIMUS CO3AAET MPEAIIOCHUIKH TS TOBBIILICHHS TPOU3BOAUTENBHOCTH TPyAa paboUnX 1 000pyIOBaHHs, YITyILICHNS KauecTBa U3ie-
JIMii, NX HaJ©KHOCTH U JIOJITOBEYHOCTH, obecredeHns 6e3omacHocT pabot. OxHaKo TpeOYIOTCs JOMOIHUTENBHBIC KAUTAIOBIOKCHHS VIS X BHE-
npennst. [ToaToMy He Beerza pa3paboTaHHbBIE IPOLECCH aBTOMATH3ALNK KOHCTPYKIMH aBTOMAaTHYECKHX YCTPOHCTB MOTYT 00ECIICUHTh SKOHOMUYe-
CKYIO L[e1eCO000Pa3HOCTh 3aMEHBI UMHU TPYZa paboyero.

ABTOMATH3aLHIO BHEAPSIOT B IPOU3BOICTBEHHBIC IPOLIECCHI B CICAYONINX CIIydasiX.

1. Veposa ons srcusnu paboueeo (HanipuMmep, paboTa ¢ paAnOaKTHBHBIMU 3JIEMEHTAMH, U3MEPEHHUE TEMIICPATyphl ICTANICH B IIAXTHOW I1e4H U
1p.). B aTux ciywasx cpenctsa s mpoBeIeHHsT aBTOMATH3ALMHU POLIECCOB GEPyT U3 CyMM, OTITYCKAEMbIX Ha OXpaHy TPya, Wil U3 cuel(oHIoB.

2. Dxonomuueckuil a¢hpghexm 0OECTICINBACTCS 3a CUET TOBBIICHHUS IPOU3BOAUTEIBHOCTU TPYAa U 000PYIOBAHHUS, YITyUIICHUS KaueCTBa, CHHU-
JKEeHUsI Opaka H, CJIC0BATEbHO, yMEHBIICHUS PACX0/1a OCHOBHBIX MaTepPUAIOB U JIPYrUX 3aTparT, COKPALICHHs PaCX0/ia SHEPIUH M BCIIOMOTaTeNbHBIX
MaTepraioB, YMEHBIICHHUS PACXO/IOB Ha COACPIKAHNE 3AAHUI H COOPYIKEHHI, yMEHBLICHNUS TUTOIIA/IH, 3aHATOH aBTOMATAMH.

3. Bamena msoicenozo u monomonnozo gusuueckoeo mpyoa. I[lpexae ueM BHEAPSTH aBTOMATH3ALNIO, HEOOXOAUMO IPOBECTH TEXHHKO-
9KOHOMUYECKHE PACYEThI M 1aTh 000CHOBAHHS UX LEIECO00Pa3HOCTH, KOTOPBIC IPOBO/ISIT B ONPEACIICHHOM ITOCIEI0BATENBHOCTH.

Knaccugpukayus mawiun u Mexanuzmos 01 Mexanu3ayuu padom, bINOJIHAEMbIX 6 TUMEHHBIX YeXax.

K 3aroToBUTENBHBIM [[EXaM MAITHHOCTPOUTENBHBIX MPEANPHATHI OTHOCSITCS IUTSHHBIC, KY3HEYHbIE, IITAMIIOBOYHBIE, TCPMUUYECKHE LIEXH, a
TaKXKe LEXH WM YIaCTKH PE3KH IPOKaTa M CBAPKH.

MaruHsl ¥ YCTpOICTBA, IPUMEHSIEMBbIE JUI MEXaHU3ALMK 3TUX PadoT, MOTYT ObITh pa3zeneHbl Ha rpynmnsl (puc. 1.2.):

MalMHBL B MEXaHU3MBI LTS
MEXaHH3aUHH PaGoT, BBIMOAHSACMBIX
B AIMTEHHBIX Liexax

I
[ [ I 1

lMpurotosienne
TlpuroTosnenue s Bui6HBKa Creumanshble
W 3arpyiKa e o W oumMCTKa TPaHCTIOpTHEIC
WHXTEL N reh OTAMBOK yerpoiictsa
BuGpo- Verpolictsa
Bechi-aBToMaThi Cura peueTKH A1 THEBMO~
POBKH Chinyuux
MaTepHATIOn
3arpy3ouHsie Cmecurennu, 1
MaAUIMHBL Geryhbi TanToBotHEE enTounbie
Gapabarst TpatcropTepht
Ckunossie TeckoMeThi, Yerarosku
W apyrue POopMOBOYHbIE KanTtosarenn
10; 2
TLEMHUKH MALIHHbL Bt

CKunoebtit n0OObEMHUK — YCTAHOBKA JUIsl TPAHCTIOPTUPOBKH TMOJIE3HOTO MCKOMAEMOT0 MITH TOPHOM MOPO/IbI B CKUIIAX 110 PENTbCOBBIM MyTSIM C
TOPU30HTOB Kaphepa, PacloNoKeHHbIX Hike 150-200 m.

T'uopomonumop — ycTpoicTBO ITs1 CO3/IaHNS BOASHBIX CTPYH M YIIPaBJICHHS NX MOJIETOM; HCITIONB3YETCs TIPU THAPOOTOOIKE U pa3MbIBE rOp-
HBIX TIOPO/I.

Knaccugurayus mawiun u mexanuzmos 011 MEXAQHU3AUUU KY3HEUHO-UWMAMNOEOUHDLX UEXO0E.

MawmHb! 1 MexaHu3MbI
LIS MEXaHM3ALHH Ky3HEUHO-
LITAMIIOBOYHBIX LIEXOB

n C ks ABTOMATHYECKOE
Harpes onata ; ":,‘;:f""‘“c'c':ﬁc yipassexme
meTana MATCPHAACE b enbotion MOJIOTaMH
I W npeccami
TBY 1 wiayk- Marunysisi- Fopu3oHTaNbHO-
[ umomusie news TopR KOBOYHbIE ABToMaThl
MaHHB
Mexanmueckme
|| Meun conpo- _'{ PyKn rB;’}:;l;éI&"e"'e TporpamMMmHbie
il ycTpoiicTBa
THBICHUS ket yerp
MexaHu3mbl
TyHHebHbIE nonauu
neun ¢ wenpe- | L entouroro
PBIBHO# TpaHC- W NpYTKOBOTO
NOpTHPOBKOI Matepuana

Knaccut])ummuﬂ MAWUH U MEXAHU3MOB O/ mexanuzayuu paﬁom no ceéapke u pesxke memaiioe

MatnHbl B MEXaHH3MbI
U8 MEXaHH3ALMH PAGOT N0 CBAPKE
H PEIKE MCTAILIOB
|
[ | 1
CBapoyHbic CBapoyHbic

aBTOMaThi — YCTaHOBKH
[ "

Tasopesatenbibie
YCTAHOBKH

Konuposanbbie
YCTaHOBKH (IMCTOBO#M
Martepuan)

ABTOMaTH!
IR 31EKTPOIYrOBOiE
cBapKy

Viusepcanbhbie
MAHHITYIHTOPbI

AsTOoMaT
U151 37EKTPOLLIAKO-
BOW CBapKH

lMporpamMmusble
Lentsie pOTpaM
KanToBaTenu

marepuan)

Yeranoskn

CpapoyHbie Poaukosbie
— d JUIS BBIDE3KH OTBep-
M0JIyaBTOMATH nocteun CTHA B TPYGaX
YHusepcanbHbie

— CBApOYHbIE
YCTAHOBKM
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Pasnen 2. CpencrBa M MeTOABI ABTOMATH3AIUM ONlePALMI TEXHOJOTMYECKOT0 Mpolecca
MexXaHn4ecKoi 00padoTku

Tema 2.1. O6urue moioxkenns (Jieknus-gackyccns — 0,2 yac.)
Aemomamuueckoii 1uHuell Ha3bIBACTCS aBTOMATHUCCKH ﬂeﬁCTBy}OLHaﬂ CUCTEMA MAIlIUH, PACIIOJIOKEHHBIX B TEXHOJOTUYCCKOM mocJyiegoBa-
TEJBHOCTH U 00beJMHEHHBIX OOIIMMH CPEACTBAMHU TPAHCIIOPTHPOBKH, YIIPABIICHHS, HAKOILICHHUS 33/1e/I0B, YIAJICHHs OTXOJ0B U 1p.

ABTOMaTUYECKAs
JIHHUA

[ | 1

BTOMAThI, BCTPOCHHBIC eKCTAHOYHBIE MEXAHHIMBI eXaHM3MBI
Al M M
B ABTOMATUYCCKYIO JIMHUIO XOOCTBIX XO/10B yIpasieHUs
Zll= =
= o
= * ¥ 's
|z g
SlE o =
=& 5 S 2
= S =
v 2|5 = z 2
2 I = = 2lf<|l&
Szl =z it = BB
sN2NE|s|E o = = 2
S|EIzl[Z2] & HIEIBR B ENE
FlENEl=|= g zl=zllElls||=
z|[2|S]Z] 2|2 HIE B BRIEIE
EZlZI2|E][Z]2] = HIEIEIEE
sl =lglle])= == EE BN E
e 3 = H I E BB B R
ell2llz(IZ1zIl2Il| Ell Z s|[2[|Z]|z8
SNENE|ZE] 2 a IENE] £
sih=llzli=ll=N=IlEllz =225 g2
sllzllallzllZll=zll Sl = =llZ|l5]l & =
HIE B EENE I E R E g||E8
Zl g ZUENZNENE(ENZ 5] 2|2
cllzllelle||lE|lEl =llE SN E GRS
=Z|IE|Z||Z][Z|[~][Z] [E]|2]||=]]|=]]< 2

Puc. 1.2. Cmpykmypnas cxema mexanusmos AJl
Asmomamuueckum nHazvieaemca yex, B KOTOPOM OCHOBHBIE IIPOU3BOACTBEHHBIE IPOLECCH OCYIecTBIIOTCS Ha AJI. OH sBIsieTcs faabHeH-
iei, 6oJiee BHICOKOU CTYIEHbIO Pa3BUTHS pabodeil MalllMHbI, B KOTOPOH 3JIEMEHTaMH, BBIIOIHSAIOLMMHU Pad0OUUe XO/bl, SIBJISIOTCS YK€ OTACIbHbIE
AJL
Co3nanue u BHenpeHue ALl co3aroT npeAnocklIKY Iepexoa K BeIcuIeil jopme pabodeil MaIllUHEL — A6MOMAMUYECKOMY 3600y C KOMILIEKC-
HOM aBTOMAaTH3aLUel BCeX MPOU3BOACTBEHHBIX IIPOLIECCOB BITYCKA CAMOW CI0KHOIM MallTMHOCTPOUTENILHOM NPOLYKLIMH.

ABTOMaTHYCCKHH
uex

[ [ 1
ABTOMaTHUECKHE CucTeMbl MEXTMHEHHOTO Cucremst
TpaHcnopra YIIpaBIeHus
|

JIMHHK
] i |

o l

Puc. 1.3. Cmpykmypnasa cxema mexanusmog u cucmem ALl

EcTb 3 xapakTepa TEXHOJIOTHYECKOTO MPOILIecca aBTOMATU3AINH OTIePALii:

1. Aemomamuszayus HenpepvleHbIX MEXHOIOSUYECKUX NPOYeccos, TAaKNX KaK TepMOOOpabOTKa B KOHBEPTOPHBIX MedYax, MONepeYHO-BHHTOBAS
TpoKaTKa u Jip., ocymectisiercss CAY obecreunBaronMy, Kak IPaBHIIO, TTOCTOSHHBIMY 3HAKOHETIGPEMEHHBIC 3HAUEHHS BBIXOIHEIX ITApaMeTpoB
(pa3mep, MOrpeIHOCTh (GOPMBI, TEMIEPATYpa U Ap.).

2. Asmomamu3sayus YuKio8lxX onepayuli PeaTu3yeTcs Ha CTaHKaX aBTOMATax M I0JIyaBTOMaTax.

3. HenpepuigHo-yuknosas asmomamu3zayis OCyIECTBISETCS HA POTOPHBIX aBTOMATHIECKHX JIMHASX.

IMocnenoBaTe bHOCTh PAGOTHI OT/AEIBHBIX MEXaHU3MOB aBTOMATOB M IMOJIyaBTOMATOB OMHCHIBACTCS IIMKJIOIPAMMON MO BPEMEHH BBIOIHEHUS
MKIa. JTa Iporpamma siBIsIeTCsl IPOCTEHIIIMM BBIPaKEHHEM alropuTMa (QyHKIMOHHPOBAHUS aBTOMATOB U MOJIyaBTOMATOB.

Jlns aBTOMATH3AIMY OIEpaInii TEXHOJIIOTHIECKOTo TIpoliecca MEXaHHIeCKoH 00pabOTKH MCIIONIBb3yeTCsl HECKOIBKO THITOB CTAHKOB aBTOMATOB M
HOJIyaBTOMATOB:

— C TITHEBMATHYECKUM, 3JIEKTPHYECKUM M THAPABINYECKUM npuBoaaMu. IIporpavMma JBrmkeHNs MX pabOvMX OpraHOB IMPOMU3BOJUTCS C TTOMO-
IIBIO KYJIa4KOB PacIojlaracMbIX Ha pacrpeaBaiax. B 1aHHOM ciydae cucTema ympaieHus sIBJsieTcs: aHanoropoit. dopma u npoguitb Kynadka onpe-
JIeNsieT CKOPOCTh U BENHYMHY NTEPEMEIICHUsI pad04ero opraHa aBTOMaToB H II0JIyaBTOMATOB B HAIPABICHUH MPEAMETa IPOU3BOICTBA;

— C DJIEKTPUYECKUMH U THAPOCIEeAAIMHU ciucTeMamu. Popmoobpasyroliiee JBIKEHHE pab0YnX OPraHOB TaKUX MAIIHH onpexesnsercs Gopmoit
xorupa. ORHON U3 CIOXKHBIX pabOT TaKMX MAIIUH SBISETCS H3TOTOBICHHE KOMUPA. B HEKOTOPBIX Cllydasx KOMHP UMEET CIOKHYIO 00BEMHYIO IPO-
crpancTBerHyo dopmy. (ITpumep: popma nonatku Typouns! aeuratens). CAY Takux MallUH SBISIETCS aHATIOTOBOM;

— CIELHATBbHOTo Ha3HaueHUs (3y0oo0pabdaTkiBalomIie, pe3p0000padaTEIBaIOIIIe, XOHHHTOBAIBHEIE);

— 0011ero Ha3HaYeHHUs C MYTEBBIM HATIPABICHUEM;

— arperaTHble CTAHKU — KaK [[EHTPaJIN30BaHHOTO, TaK H CHEIHAIBHOTO Ha3HAYCHHS;

— CTaHKHM U CHCTEMBI IPOrpaMMHOTO yrpasieHus (ctanku ¢ UITY).

},

MEKOTIEPAUMOHHBIMM 3anacamu
CHCTeMBI CHTHATH3ALIHN

06 oTkazax

CucTeMbl noacyeTa

MPOAYKUMH

| Tpancnoprepsi
CHCTEMBI YTIPaBIeHHS

] DneBaTopbl
Iﬂo:aropbl

Tema 2.2. UcnoJiHUTeIbHbIE MeXaHU3MBI (JIeKUus-Tuckyccust — 0,4 gac.)

IMox TepMuHOM "ucnonumensHblii Mexanusm" B CUCTEME aBTOMATHYECKOTO PEryIMPOBAHMS 1 JUCTAHIIHOHHOTO YIIPABJICHHUS TOHUMAETCS
ABTOMAaTHYECKOE YCTPOHCTBO, OCYIIECTRIISIONIEE IIepeMeNIeHIe KOHEYHOTO 3BE€Ha CUCTEMBI aBTOMATHKH (PETYIIHPYIOIIEro OpraHa) B COOTBETCTBHU C
CHTHAJIaMH, TOCTYMAOIMINMH OT YyBCTBHTEIBHOTO MITH YIIPABJIAIONIETO JIEMEHTA.

B ob1ieM citydae HCIOIHUTENBHBIC MEXaHU3MBI COCTOST M3 COBOKYITHOCTH CJIEYIOIINX 3JIEMEHTOB!

— HCIOJHUTEIBHOTO ABUIATEls, CIIYXKAIIEr0 HCTOYHUKOM CHIIOBOTO BO3ACHCTBHS HA PEryIUPYIONINi OpraH;

— TIepEeNaTOYHOTO WM MPeo0pa30BaTeNbHOTO YCTPOHCTBA (Pa3InyHOTO Poja PeayKTOPhI, My(ThI, XParoBHKH H T.J.), PACTIONAraromerocs Me-
Ky MCIIONHUTEIBHBIM JIBUraTENIeM M PEryIHUPYIOLIIM OPraHOM CHCTEMbI M CITY)Kalllero IS MOJIydYeHHUs OIPEICIEHHON CKOPOCTH, HATIPABICHUS H
XapakTepa ero JABIKCHHS,

— y3J1a KOHEYHBIX BBIKIIOYATENICH, OCYIIECTBIISIONIEr0 aBTOMATHYECKHI OCTAHOB HJIN TIEPEKIIFOYCHIE HCTIONHUTEILHOIO MEXaHH3Ma B KOHEY-
HBIX HJIM IIPOMEXYTOYHBIX MOJIO0KCHHUSAX;

— CHCTEMBI YIIpaBJICHHs, BKIIOYAIOIIE]T anmapaTypy Mycka, peBepCHpOBaHHUs, OCTAHOBA, PETYINPOBAHUS CKOPOCTH, 3aI[UTHI M CHTHATHU3ALHH.

YacTo 2/eKTpHIeCKHe, THEBMATHUCCKHE U THAPABINYCCKHAE HCIIOMHATEIbHBIC MEXaHU3MBI Ha3bIBAIOT MPHBOAAMH. JJJIs THAPABIMYECKHUX Me-
XaHU3MOB, HCIIONIb3YIOIINX B KAUECTBE SHEPTOHOCHUTEIS MACJI0, HHOT/A B JIUTEpAType YIOTPeOIAroTCs TepMUHBI ""cepBoMexaHn3M", "cepBonpuson’,
"cepBoMoTOp". CepBOMEXaHH3MOM, WIIH CEPBOMOTOPOM (OT JaT. Servus - pad, cIyra ¥ motor - IPUBOASIINHI B ABIKECHUE) HA3bIBACTCS COBOKYITHOCTD
YCTPOHCTB, HCIIOMB3YIOLINX AN YCHIICHHSI SHEPTHIO OT IIOCTOPOHHET0 HCTOUHUKA M BOCHPOU3BOISIIMX C BO3MOXKHO MEHBIIICH OIIMOKON Ha BHIXOIE
MaJIOMOIIHBIC YIIPABIIAIOMINE CUTHANBI, TIOJIaHHbIC Ha €ro BXOJ.

HcnonHuTeNnbHBIH MEXaHU3M, paboTaIOIIHil B CHCTEME aBTOMATHIECKOTO PEryIMPOBaHHs, JODKSH He TONBKO COBEPIIATh paboTy MO mepeme-
IEHUIO PEryTHPYIOIIEro Oprana, Ho U 00eCIeunBaTh ITO HEPEMEIICHNE ¢ BO3MOXKHO MEHBIIMMH HCKa)KCHUSIMU 3aKOHOB PETyJIMpOBaHus, GopMu-
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PYEMBIX PETYIHPYIOMINM YCTPOHCTBOM. [103TOMY OTHUM M3 OCHOGHBIX Mpedosanuil, PEIbABIAEMBIX KO MHOTHM HCIIOTHUTEIBHBIM MEXaHU3MaM,
SBJISCTCS 0OecIiedeHrne OBICTPOICHCTBHS U HeOOXOAUMON TOUHOCTH. K HCIOTHUTENbHBIM MeXaHU3MaM MIPEABSBILCTCS TAKOKe P TPeOOBaHUN KOH-
CTPYKTUBHOTO, 3KCIUTYaTallHOHHOTO i 3KOHOMHYECKOTo XapakTepa. OHH BBIPa)KAOTCS B CIIETYIOIIEM:

—  HCIIONHHUTENBHBIA MEXaHU3M JOJDKCH UMETh MHHHMAJbHEIC Fa0apHTHl H BeC, OBITh KOHCTPYKTHBHO IPOCTHIM, 00TaaTh BHICOKOH HAaIEXK-
HOCTBIO, @ TAK)KE 00ECIIeUHBaTh INIABHOCTh U PABHOMEPHOCTb JIBM)KCHHSI IPUBOJIHOTO MEXaHHU3Ma;

—  HCIIONHHTENHHBIH MEXaHU3M JOJDKEH OBITh 0e30IaceH B SKCILTyaTallHH, yCTOMYNB B paboTe, 00ecredynBaTh IOCTOSHCTBO CKOPOCTH IIepe-
MEILCHHUS PETyIUPYIOIIETO OPraHa, a TAKXKE BO3MOJKHOCTb PEI'YJIMPOBAHUSI CKOPOCTH M KPYTSIIIETO MOMEHTA;

—  HCIIOJHUTEIbHBI MEXaHU3M JOJDKCH UMETh YCTPOMCTBO 3all[MThI JUIS IPENOXPAHEHUS PEryJIMPYIOLIETo OpraHa OT Heperpy3oK H I0J0-
MOK, a TAK)K€ CUCTEMY PYYHOI'0 YIIPaBJICHHs Ha CiTy4ail BO3MOXHBIX OTKA30B B CXEME YIPABIICHHUS IIPUBOJIOM IIPH HAPYIICHUH SHEPrOCHAOKEHHUS.

OcHosHbIMU NOKA3AMENAMYU UCTIONHATEILHBIX MEXaHU3MOB SIBIISIOTCS:

—  HOMHMHAJIbHbIE 3HAYEHHS BPAILAIOIEro MOMEHTA Ha BHIXOHOM BaJly MCIIOJIHUTEIbHOTO MEXAaHU3Ma UITH YCHUIIUSI Ha €r0 BBIXOJAHOM ILITOKE;

—  MaKCHMAJIbHOE 3HAUCHME BPAILAIOLIEro 3HAYCHHs HAa BBIXOJHOM Bally UCHOJIHHUTEIBHOIO MEXaHU3MA MM YCUIIHS HAa BBIXOJHOM IITOKE.
OTH 3HAYCHUS ONPEAENSAIOT HAauOOJIbIIUE HATPY3KU, KOTOPBIE JaHHbBIA UCIIOJIHUTEIbHBIA MEXaHU3M BOOOIIE MOXKET IIPEOI0JIETh;

—  KIIJ - oTHOWIEHHE MaKCUMAJIBHO MOJIE3HOI MOIIHOCTH Ha BBIXO/IC MCIIOJHUTEIFHOTO MEXaHH3Ma K MOIIHOCTH, OTOUPAEMOH OT HCTOYHH-
Ka SHEPruy;

—  TIOCTOSIHHAsl BPEMEHH - NapaMeTp, XapaKTepU3YIOLHil HHEPLMOHHOCTh UCIIOJIHUTEIBHOTO MEXaHU3Ma. DTOT 110Ka3aTesb ONPE/eNsieT Be-
JIMYMHY OBICTPOCHCTBHUS MCIIOJIHUTEIBHOTO MEXaHU3Ma B CUCTEME aBTOMATHYECKOTO PEryIMPOBaHUS;

—  Bpems 000poTa BHIXOJHOIO BaJla HCHOJIHUTEILHOTO MEXaHM3Ma MIIH XOJ1a €0 IITOKA.

IToMHUMO BbILIENIEPEUHCIICHHBIX [TOKA3ATENCH, IS BCEX HCIIOIHUTEIBHBIX MCXaHU3MOB OJHUMH U3 BXKHEHIINX TTOKa3aTeleil IBI0TCA NX
pa3nIHUYHbIe JHHAMHYECKHE U CTATHUCCKUE XapaKTePUCTHKU. 3HAaHHE dTHX IOKa3aTelell I03BOJISET OCYIECTBUTD IPABIIIBLHBINA BEIOOP HCTIONHHUTEIb-
HOT'O MEXaHHM3Ma JJIs1 KOHKPETHBIX CUCTEM PEryJIMPOBAHUS U YIPABICHHS.

Tema 2.3. Kinaccupuxaums MCIIOJTHUTEIBHBIX MEXaHU3MOB (JIiekuuMsa-quckyccus — 0,4 yac.)

B HacCTOsLIEE BpEMA paspaGOTaHo U IPUMEHSACTCA 60J'IBI]_IOC KOJIMYECTBO pa3H006pa3HBIX HCIIOJIHUTEIIBHBIX MEXaHU3MOB, OCHOBAaHHBIX Ha pa3-
JIMYHBIX NPUHOHUIAX ﬂCﬁCTBPIﬂ U BBIITOJIHAIOIINX PA3JINIHBIC (l)yHKIll/ll/l B 3aBUCMMOCTH OT XapaKTepa TEXHOJOIMYCCKOro npouecca u nory4CHus
3aJAHHOI0 3aKOHA U3MEHEHU I10JI0KEHUS PETYIUPYIOLIEr0 OpraHa.

HOI)TOMy BO3HHKACT HeOGXOZ[PIMOCTL KJ'IaCCI/I(bI/IKaHI/II/I HCITIOJIHUTEIIBHBIX MEXaHU3MOB Kak I10 BULY HOTpe6HHeMOﬁ DHEPruu, 1o ux yCTpOﬁCTBy,
KOHCTPYKIIMH U NIPUHIUAITY ﬂCﬁCTBHﬂ, TaK 1 110 HA3HAYCHUIO U XapaKTEePy UX UCIOJIB30BAHUA B ABTOMATUYCCKUX CUCTEMAX.

Ilo éudy nompeonaemoii 3nepzuu:

—  DIEKTPUYECKHE, UCTIONb3YIOIIHUE IS CBOETO ICHCTBUS 3JIEKTPUUECKYIO SHEPTHIO;

—  ITHEBMATHYECKHE, UCIIONB3YIONINE DHEPTHIO CKATOTO BO3IyXa HJIH rasa;

- TUAPABIIMICCKUE, UCTIOIB3YIOIIUE SHEPTUIO JKUIAKOCTH.

Ka)KL[BIﬁ N3 NEPEUNCIICHHBIX TUIIOB UCIIOJIHUTEIIbHBIX MEXaHU3MOB, B CBOIO OUE€PE€Ab, MOKHO KJ'IaCCI/I(bI/IL[I/IPOBaTB no muny, KOHCmMpPyKyuu u
npuHyuny delicmeus UCTIOIHUTEILHOTO JIBUTATEs.

Ilo xapaxkmepy u HazHavenuo padomot.

—  pabotaroye 1o JUCKPETHOMY IPUHLMITY "OTKPHITO" - 3aKpBITO";

—  paboraroiye o 3aKOHy HempepbslBHON GyHKIMH. K HUM OTHOCSATCS MCIOJHUTEIbHBIC MEXaHU3MbI O3HIIHOHHOTO H MPOIOPLHOHAIBHOTO
JIeHCTBUS,

- HCIIOJIHUTEIIbHBIE MEXAHU3MBI CIICAAIICIO U IPOrPaMMHOTO ﬂCﬁCTBHﬂ.

Ilo CKopocmu epauienus uiu osudcenun’

—  THUXOXOJHBIE U OBICTPOXOJIHBIE.

O[[HaKO KJ'IaCCI/ICI)I/IKaLII/ISI 110 3TOMY IPU3HAKY SABJIACTCA YUCTO yCHOBHOﬁ, TaK Kak JJ11 pa3sHbIX MPOILECCOB OTHU U TC K€ UCIIOJTHUTCIIbHBIC ME-
XaHU3MBI IIpU OZ[HOﬁ H TOM ke CKOPOCTH HUX BBIXOIHBIX 3B€HBEEB MOI'YyT 6I>ITL " GLICTPOXOZ[HBIMH, U TUXOXOJIHBIMH.

Ilo epemenu padomer.

- C IPOJOJIKUTEIIBHBIM PEXKUMOM pa60TBI;

- C KPaTKOBPEMEHHBIM PEKUMOM pa60TLI;

—  C IIOBTOPHO-KPAaTKOBPEMEHHBIM PEKHUMOM pabOTHI.

10T TIpU3HAK UMECT CYIIECTBEHHOC 3HAYCHUE IS DJICKTPUICCKUX UCITOJTHUTEIIbHBIX MEXaHU3MOB, T'I€ PEXKUMbBL pa60TBI OIPENCIIOT UX TEII-
JIOBBIE HATPY3KH.

Ilo cnocody ynpaenenus:

—  MECTHOTO JeHCTBUS;

—  JTUCTAHIIMOHHOTO JICHCTBUS;

—  TeleyrnpaBisieMbIe.

Tema 2.4. [IneBMaTHUYeCKHE U rupaB/Ju4€CKHE UCTTOJTHUTEIbHBIC MEXAHU3MbI (J'leKI[l/lﬂ-lll/lCKyCCl/Iﬂ - 0,4

yac.)

Ipumenstores B npuBoaax MPC, mpeccoB, a Takke TPaHCIIOPTHBIX ycTpoiicTBax. OcoOeHHO O0NbIIOe PHMEHEHHE THEBMAaTHIECKUE U TH]I-
paBimnueckre M B HacTosiiee BpeMs MOIYYHIN B ITOKapOB3PHIBOOMACHBIX IIPOU3BO/ICTBAX.

ITneemamuueckue ucnonnumenshble MexaHu3mbl NCTIONB3YIOT SHEPTUIO CXKATOTO BO3yXa WM ra3a. OchosHble 00CMOUHCMEA NX CIETyI0-
mue:

— TIPOCTOTA OCYIIECTBIICHUS pEBEPCa;

— BO3MOXXHOCTH YIPABIICHHUS 110 3aJaHHOH POrpamMMme;

— BO3MOXXHOCTb IPUMEHEHHUS CTAaHAAPTHBIX y3JI0B U MEXaHHU3MOB;

— GobLIas TUCTAHIIMOHHOCTH PabOTHI;

— He TpeOyIoTCs 0cO0BIe KOHCTPYKTHBHEIE OCOOEHHOCTH IO OTBOJY OTPabOTAaHHON CPEIbI;

— TIpH MOSIBJICHHU HEOONBIINX yTedeK paboueii cpe/ibl MPAaKTHIECKH OTCYTCTBYIOT OTKJIOHEHHUS OT HOPMAJIbHOTO (hYHKIMOHHPOBAHHS [THEBMO-
POBO/IA.

Hedocmamxamu THEBMATHUECKUX UCHIOJTHATEIBHBIX MEXaHU3MOB SIBIISTIOTCS:

— HEO0OXOIMMOCTh BCIIOMOTaTEILHOIO HCTOYHHKA YHEPTHH JULS BBIPAOOTKU TpeOyeMOoil MOIITHOCTH;

— BBINOJIHEHNE CIICNHAIBHBIX MEPONPHUSATHI 110 OYUCTKE U OCYIIKE BO3/yXa;

— Ut HOJIePIKaHHs! [IOCTOSHCTBA IaBJICHUs TpeOyeTcst IPHMEHEHHE PECHBEPOB;

— HEJOCTAaTOYHAasl HaIEKHOCTh NPH HU3KHX M MOBBIIICHHBIX OKPYKAIOIINX TEMIIepaTypax;

— HEIOCTOSHCTBO CKOPOCTH IePEMENICHHs BEIXOJHOTO Bajla HCIIOJIHUTEIBHOTO MEXaHU3Ma 110 €ro XOay;

H3kui o0muii KI1/] mHeBMaTHUeCKUX HCIOMHUTEIBHBIX MEXaHU3MOB.

CpeI[HI/II/I KI1/] mueBmonBurareneii 0,3+0,35, a mpu HapyImeHHH HOPMATLHOTO pexkumMa magaet 10 0,1.

Tuopasnuueckue UM, ucrionb3yronye B KadecTBe pabouell cpeibl Macio, UMEIOT CIEAYIONHEe 00CMOUHCINGA.

— JIETrKOCTh OCYIIECTBICHHS OECCTYIIEHUAaTOrO PEryIHPOBAHHS CKOPOCTH;

— HaA&XKHOCTB B pabore;

— BO3MOXKHOCTb PabOThI IIPH OTpULATENbHOH (10 - 40°C) 1 moBkIeHHO# TemmepaType (1o + 50°C) okpykaromiei cpempr;
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— TOJy4eHHE OOJIBIINX IEPECTAHOBOYHBIX YCHIIM M MOIIHOCTEH PH MaJbIX rabapuTax;

— BO3MOXXHOCTB 9aCTHIX M OBICTPBIX MEPEKIIOUCHHUIT;

— OTCYTCTBHE HEOOXOIMMOCTH CMa3K1U MEXaHH3MOB;

Boicokuit KIT/] u GbicTponeiicTBue.

K nedocmamkam MacistHBIX CHCTEM OTHOCSIT:

— HEOOXOIMMOCTb CTPOrOi FepMETHYHOCTH CHCTEMBI, T.K. yTeuKa Maca IPUBOJNT K HEHOPMAJIbHOH paboTe MEXaHU3MOB;
— HeboJbIIast JUCTAHIMOHHOCTh PAabOTHI.

Krnaccuduramus I'UM:

— 10 9uciTy pabourx KPOMOK 30JI0THHKA ¥ 110 KOHCTPYKLHH LIMITHH/pPA:

a) C OTHOKPOMOYHBIM 30JI0THHKOM;

6) ¢ ABYXKPOMOYHBIM 30JI0THHKOM U T PepeHIMPOBAHHBIM HIH Hequ(PepeHIHPOBAHHBIM LIAITHHAPOM;
B) C 4eThIPEX KPOMOUYHBIM 30JI0THUKOM U HeAU((EepeHIHMPOBAHHBIM LIIINHIPOM;

— 0 XapakTepy OTKPHITHS LIeNel 30J0THHUKA (puc. 2.1):

a) C MOJIOKHUTEIBHBIM [IEPEKPHITHEM;

©6) C HyJIEBBIM HIEPEKPbITHEM;

B) C OTPULATEIBHBIM IIEPEKPHITHEM.

o
or
=

a o/ &
a<b a=b a>b
Puc. 2.1. Cxembl 3010MHUKO08 NO XAPAKMEPY OMKPLIMUSL Wieleil

ITpy NONOXXUTETEHOM IIEPEKPHITHH, JTUHUS BBICOKOTO JABJICHUS Pa3o0IeHa ¢ pabounMHU MOIOCTAMHU [IIHHLpa U co ciuBoM. Takue ['VIM 06-
JIa1al0T OOJIBIIOHN KECTKOCTBIO CHCTEMBbI, OJJHAKO UMEIOT 30HY HEUYBCTBUTEILHOCTH, BEIMYHHA KOTOPOii ONPEeNsieTCsl Pa3HOCTHIO 6 U d.

I'VIM c HyIeBBIM IEPEKPHITHEM HE HMEET 30Hy HeTyBCTBUTEIBHOCTH. 3/1€Ch TAKXKe JIMHUS BBICOKOTO JJABIEHUS Pa300IIeHa ¢ MONOCTIMHU IIH-
nuHpa U co cinuBoM. ['VIM ¢ HyJIeBEIM IepEeKPHITHEM ¢ TEXHUYECKOH CTOPOHBI BBIOIHHUTE OUYEHb TPYAHO H3-3a HAIMYMS JIOIYCKOB Ha pa3Mep OT-
BEPCTHUS U Ha IIMPHHY 30JI0THHKA.

Haubonee yacto ucnons3yrores 'IM ¢ orpuniarensHbM nepekpbitueM. Oti ['VIM uMeroT Maiyro ®eCcTKOCTh, KOTOpasi ONpeessieTcs TeM, YTO
JIMHHS BEICOKOT'O IaBJIEHHs COO0IAaeTCs ¢ 00SHMH ITOJIOCTSIMH IIWIMHAPA U co cIuBoM. He MMeeT 30HY HedyBCTBHTENEHOCTH. BenmmianHa oTpuma-
TEJILHOTO NEePEKPhITUS BbinoaHsAeTcs ot 10 1o 60 MkM.

I1pu nopave ynpasisionero curiana B 'MIM ¢ oTpuiiatenbHbIM MEPEKPHITHEM 30JI0THUK CMEIACTCs OT HEHTPAIBHOTO MOJIOKEHNUS, HapyIa-
©TCsI PaBEeHCTBO JABJICHUS B IOJIOCTSX LIUIHHApPA U IPH JOCTH)KEHUHN OIIPE/Ie]ICHHOTO AaBJIeHNS (Iepernaa) MeXaHH3M IIPUXOIUT B ABIDKECHHE.

I'MIM c oTpHLaTenbHBIM NEPEKPHITHEM IPUMEHSIOT B TOM CIydae, KOI/ia YTeUKH Yepe3 30J0THUK U )KECTKOCTh CUCTEMBI HE MIPAIOT PelIatoIei
poiu.

Jucpgpepenyuan nopuwins — 310 ecTh OTHOIIECHHE AKTHBHBIX IUIONIaeil MOPIIHS ¢ OHOH U ¢ APYroif CTOPOHEI (puc. 2.2).

27/

Puc. 2.2. Cxema ougpghepenyuanos nopwineii
Cxema I'MIM ¢ 4eThIpEXKPOMOYHBIM 30JI0THHKOM M HeM(p(epeHIMPOBAHHBIM IAITHHAPOM
li g

Ha npumepe ruApoKONMpOBaIEHOrO (hpe3epHOro CTaHKa.

Ha crone 4 ¢pesepHOro cranka ycTaHOBJIEHA B IPUCIIOCOOJIEHHE 3aroToBKa 3 u kormp 5. dpesa 2 ycTaHOBJIEeHa BO (pe3epHOi ToJI0BKE 1, B
KOpITyCe KOTOPO#i BBIIOIHEH M'HAPOLMINHAD, B KOTOPOM PACIIONIOKEH MOpIIeHb co mTokoM 9. I1ITok 3akpersieH B kopmyce cTaHka 7 (T.e. OH He Ie-
pemeniaercs); BO Gppe3epHOit ToNOBKe pa3MelieHa 30JJ0THHKOBAs IMapa 8; BTyJIKa 30JI0THHKA 3aKpeIieHa BO (hpe3epHOi roJIoBKe.

I1pu nepeMereHnH CToIa BIIPaBO KOMKP Yepe3 PONIHK 6 MepeMelaeT 30J0THHK BBEpX (YTO MOKAa3aHO Ha CXeMe), TP 3TOM BEPXHsIs LIe/b 30-
JIOTHUKA OTKPBIBACTCSI, B PE3yJIbTATE YEro JaBJICHHUE Macia 4epe3 JaHHYIO IIeNb U T10 KaHauaM, BEIIOIHEHHBIM BO (JpPE3epHOIl rOIOBKE, OCTYIIACT B
BEPXHIOIO PabovyIo MOJIOCTh THAPOIMINHAPA. HiokHss paboyast MoJIocTh THAPOLMIIMHAPA COOOMIASTCS CO CIIMBOM (CITUBHBIM KaHAIIOM).

B pesynbrate nepenaja JaBicHus B pabourX MONOCTSIX THAPOLMIHHADA, Ppe3epHast ToJI0BKa TAKKE MEPEMEIIACTCs BBEPX, T.€. OHA KOMUPYET
nepeMenieHue ponrka. OJHOBPEMEHHO IepeMeIaeTcsl BBePX U BTYIIKA 30J0THHKA, YMEHbIIAsl IIOTPEITHOCTh PACCOITIACOBAHMS.

OCOOCHHOCTBIO PaCCMATPHBACMO# CHCTEMBI SIBIISICTCS TO, 4YTO 0OpaTHas CBA3b OCYILECTBIISICTCS KOPITyCOM (D)pEe3epHOIT TOIOBKH, @ CPaBHHUBAIO-
UM DJIEMEHTOM (CyMMAaTOpOM) SIBISITCS apa 30JI0THHK — BTYNKA. [Ipy MX B3aNMHOM CMEIIEHUH 00pa3yeTcs IPOCCeIUpyIomas elb, B Pe3yIbTaTe
9ero B THAPONMIINH/D T0[ JaBICHHEM I0JaeTCs XKUIAKOCTD.

Kormup n 3arotoBka BbITIOIHEHBI B MaciuTabe 1:1 T.K. BXOJHOH M BEIXOAHON CHIHAJIBI EPEJAIOTCS K CPAaBHHUBAIOLIEMY 3JIEMEHTY B OJJHOM U TOM
e Macirabe.
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Cxema ['MIM ¢ 0THOKPOMOYHBIM 30JIOTHUKOM
CxeMa ¢ OTHOKPOMOYHBIM 30JI0THHKOM, KaK caMasi IpOCTasi, Halllla HanOoJbIee MIPUMEHEHHE B THAPOCYIIIOPTAX, HO 10 TOYHOCTH KOIIUPOBa-
HUsI OHA ycTynaer 1-oi u 2-oif cxemam.

Cxema ['MIM ¢ 1ByXKPOMOUYHBIM 30JJOTHUKOM

HOCGED

g
5
£
i
3
é Ha caut
S
Iz
Om b

Fezey ludpoyunumds

A u b paboune kpomku 30s10THHKA. [Ipy cMeleHny 11yna Ha BOCXO/ISIIEM y4acTKE KOMUPa OTKPBIBAETCS JOCTYI Macja B IIPABYIO MOJIOCTh
THAPOLMIIMHAPA, a U3 JIEBOH ITOJOCTH OHO YXOAUT Ha ciuB. [Ipn ommyckaHuy Iynia Ha HUCXOZSIIEM yJacTKe KOIMpa BBIXOA Macia peKpaIaercs, u
OHO IOCTYIIAET OJHOBPEMEHHO B 00€ MOJIOCTH TuApoLuanHApa. [Tone3Has miomaab MOpIHs B IPaBOH MOJIOCTH, JEHCTBYIOIIAs HA CYIIIOPT BJIEBO,
Oyner Oosblle CHITbI IPOTUBOJCHCTBUS, M CYIIIOPT MOMIET BiIeBO. Takue KOHCTPYKLUH 30JI0THUKOB JICIIEBIIE B U3TOTOBJICHUH U ITOTOMY HOITYYHIIH
GonbIIOE pacIpoCcTpaHeHHE ISl TOKAPHBIX THAPOCYIIIOPTOB.

B nonoxxenuu, nokasaHHOM Ha CXEMe, LIyIl CKOJIB3UT 10 BOCXO/ISIIEMY YYacTKy Komupa. 30J0THUK CABUHYT BIPaBO, U OTKPHIBAET CBOOOIHBIN
JIOCTYII MaCIly U3 JIEBOH MOJIOCTH THAPOLMIMH/PA Ha ciIMB. JlaBieHue B IPaBOil MOJOCTH LIMIIMHAPA 3aCTaBIISIeT CIBUHYTHCS CYNIIOPT BIpaBo. [Ipu
OITyCKaHHH IIyIIa 30JIOTHUK [IEPEKPHIBAET BHIXO/ Macia Ha CJIMB. B 00eHx IMoJIoCTsIX MINH/PA YCTaHABIMBACTCS OUHAKOBOE naBieHne Macia. Ho
TaK Kak B IPaBOM IOJIOCTH pa3MelleH WTOoK, To cuiia PO > P1 u cynmopt noiizer Bieso.

IIpu 1BWKEHUHU I11yIIa 10 TOPU30HTAILHOMY y4aCTKY KONHMPA 30J0THUK YACTUYHO MPUOTKPBIBAET BBIXO/ MAcia Ha CIMB TAKUM 00pa3oM, 4To
Hactynaet paBHoBecue cui PO u P1. JIBmkeHue cynmnopra co ciensiieil mojadeld npexpamaercs.

2.4.4. IlyreBble U KOHEYHBIE NIEPEKITIOYATENN

Ilpumep 1. Kynadok BO3JEHCTBYET Ha ITyTEBOH JaTUMK M JBHTATENb OBICTPHIX IepeMeNIeHnil oTkiIrodaercs. [lepemernasch MTOK ABUTATENs,
HOBOPAYHBAET PYKOATKY, BKIIOUAIOLIYIO pab0dylo oady.

Ilpumep 2. Ctanku pabOTaIOT MO )KECTKUM IPOrpaMMaM, KOTOPBIE 3aJal0TCs IyTEBBIMU JaTYMKaMU. 32)KUM U Pa3KUM TPYObl, OABEM U OITyC-
KaHHe IPU3M, NepeMelleHre MeXaHW3Ma OpPHEHTAlld KOHTPOIUPYIOTCS THUIPABIMYECKHMH pelie aaBieHuil. IlepeMemeHne MeXaHH3MOB CTaHKa
OrpaHHYMBACTCS JKECTKUMHU YHOpPaMH, UCKIIOUasl IIepeMelleHne MIMHHASIbHBIX 0a00K, ATMHA X0J0B KOTOPBIX OrPaHUYUBAETCS IyTEBBHIMHU JaTYUKA-
MH.

J11s1 aBTOMAaTHYIECKOTO yIPaBIICHHS IBIKSHUSIMH HCIIOJHUTEIBHBIX IBUTATENEH THAPABINYECKUX U THEBMATHYECKHUX IIPUBOIOB IIHPOKOE
IpUMEHEeHHe HaXOAAT IIyTeBble U KOHEUHbIe BBIK/IIOUaTeNnt (nepekoyateny). OHu o0ecreunBaioT NoTydeHre HHHOPMAIUH O IOI0KEHHU HCTIONHU-
TeIbHBIX Y3JI0B TI000! MalIMHbI IyTeM BbIJa41 KOMaHIHOTO CUTHANA IPH JOCTIKEHHN PabOUHM y370M MAIIHHBI HEOOXOAUMOTO OI0XKEHHS.

ITymesste damuuku (TIEPEKIIOYATENH) BEITONHSIIOT Yallle BCETo Ha MJIEKTPHIECKOH, THEBMATHUECKOH WM THIPaBINIECKOH OCHOBE, CHTHAI OT
KOTOPBIX TOCTYIAeT K UCIIOIHUTEIbHBIM OpTaHaM HEOCPEICTBEHHO MM Yepe3 IPOMEXYTOUHBIC 3BEHbBSL.

ITyTeBble nepexmodyaTeny (BHIKIIOYATEH) JAI0T HHGOPMAIIUIO O JOCTHKEHHHU OTASIbHBIX YYaCTKOB IMyTH, @ KOHEUHBIE BHIKIIOYATENH - O J0C-
TIDKEHHU KOHEYHOTO ITOJIOXKEeH S pabouero opraHa. B 3aBHCHMOCTH OT CKOPOCTH IEPEKIIIOUEHHST KOHTAKTOB ITyTEBbIEe BHIKIFOYATEIN MOTYT OBITh
TIPOCTHIMH K MOMEHTHBIMH.

ITneemamuueckue nymegvle 0amuuKu CIyXat I TOTO, YTOObI OTKPBITh UIH 3aKPBITh B ONPEIENCHHbIH MOMEHT JOCTYI paboueit )KHIKOCTH
WM BO3yXa K HCIIONHHUTENFHOMY 3BeHY (cM. puc. 2.3).

Jocmouncmeso: ipu MaJioM Xojie KOIMPYEMOT0 TTalbIia IPOUCXOJHUT MEPEKITIOUCHIE KaHATIOB.

PH — naBnenue Bo3jiyxa, nepexojs yepes orBepcerue 8 u kanan "B" moctynaer B pabodyro MOJOCTh UCTIOMHUTENBHOTO MexaHu3Ma. Kanam "A"
TIEPEKPHIT MIAPHKOM 4 IUTyHXKepa 3 HaXOSAIIErocst B KOHTAKTe C CEIOM OTBEPCTHS ILTYHXKepa.

ITpu nepemereHnn MexaHu3Ma 000pyIOBaHUS (JOILyCTHM HPEeNbHOr0 CYIIOopTa TOKAPHOTO CTaHKa) ero yrop HaberaeT Ha KOMMPHBIN maiery
1 u mepemeImaer ero B JIeBoe KpaiiHee MOJIOKEHHE. 3a CUeT CKOca KOMMPHOTO Majblla JIEBBIH IUTyHKep 3 ImepeMelaeTcsl BBepX, a MpaBbIi ILTyHKep
OITYCKAeTCsI B HIDKHEE IOJI0KEHHE.

IIpu 3TOM Mpekparaercst JOCTyI ¢xKaToro Bo3yxa PH B kaHan "B" U K HCIIOIHUTEIBHOMY MEXaHU3MY, T.K. IIApHK IUTyHXKepa 9 1moJ 1elcTBrEM
MIPYXXHUHBI 5 TIepekpbiBaet corwto. [Ipu 3ToM pabouas MoIOCTh UCTIOMHUTEIBHOTO MEXaHH3Ma yepe3 kaHan "B" u oTBepcTHs B KOpIyce KpaHa KopoT-
KOTO X0JIa CoeinHsIeTCsl ¢ aTMochepoil uepe3 kaHai "A".

NIRNERY
‘ AR\ 1 ) i \\
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Puc. 2.3. Cxema Kpana Kopomkozo xooa

IpumeHsrolHecs: B THAPABINYECKUX CXEMaX YIIPABICHUS 2u0pasaudecKue nymessle OamyuKy sSBISIOTCS 30JI0THUKAMU WM mHjtotamu. OHu
B HY)KHBIH MOMEHT OTKPBIBAIOT MJIM NIPEKPAIIAIOT JOCTYII )KMAKOM CPeibl K UCIIOJIHUTEILHOMY 3BEHY.

B GomburoM MHOroo0Opa3suy BBITYCKaeMBIX IIPOMBIIUICHHOCTBIO HYMegbiX 0am4uKo6 MOXXHO BBIICIUTD JBA OCHOBHBIX KJIACCA: KOHTAKTHEBIC U
6eckoHTakTHBIC. [IepBbIe BEIMONHIIOT ¢ MEXaHUYECKUM IIPHBOAOM M MarHUTOYyIpaBiseMble. MexaHndecKre KOHTAKTHBIE JATIUKH U3-32 HEKOTOPBIX
HE/IOCTAaTKOB, CBA3aHHBIX C OCOOCHHOCTSIMH UX KOHCTPYKLHH (JIEKTPUUECKAsk 303K KOHTAKTOB MPH KOMMYTAILlHHU, 00YCJIOBINBAIOMIA X OrPaHH-
YEHHYIO JOITOBEYHOCT; MEXaHHYECKHII M3HOC MPHBOJA KOHTAKTOB, CIOXKHOCTH BBINOJTHEHHS 3aIlUTHl OT HEOIArONpPUATHBIX BHEMIHHX BO3AEHCT-
BUil).
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B nocienuue ropl Bce Golblee pacpoCcTpaHEHHE MOIMyHaloT 6eckonmakmuvle nymegsie oamuuky. OHA COCTOAT U3 TPEX OCHOBHBIX (DyHK-
LMOHAJIBHBIX HJIEMCHTOB: YyBCTBUTEIBHOTO SJIEMEHTA - O0BIYHO MHAYKTHBHOIO MM €MKOCTHOTO JAaT4HKa; PeleiHoro mpeobpasosareis, mpeobpa-
3YIOIEr0 N3MEHSIOIIHICS HENPEPhIBHAIN BXOIHOM CHTHAIl B BRIXOAHON AMCKPETHBIH; YCHINTENs BEIXOAHOTO CHTHAIIA.

Tema 2.5. DiieKTpuyecKne HCMOJTHUTEIbHbIE MeXaHU3MBbI (JTeKusi-anuckyccus — 0,4 yac.)

DneKTpuYecKue UCIOIHUTEIbHBIE MEXaHU3MBI ITOTYYIIIH OOJIBIIOE PACTIPOCTPAHEHHE B PA3INYHBIX CHCTEMaX aBTOMATHKU.

Ilpeumyuiecmea dneKTPUUECKUX HUCIIONHUTENBHBIX MEXaHH3MOB II0 CPAaBHEHHUIO C HCIOIHUTEIBHBIMH MEXaHU3MaMH, HCIIONB3YIOMIUMHU IS
CBOEH paboThI APYTHE BUIBI SHEPTHH, BBIPAXKAIOTCS B CIICIYIOIEM:

—  HEOrpaHWYEHHbIH pajuyc AHCTBUS U yIIPABICHUS;

—  BO3MOXKHOCTb IPHMEHEHHsI IIPU OTPHULATEILHOH TeMIIepaType;

—  IIPOCTOTA B OKCILTyaTalluH;

—  OTCYTCTBHE CJIOXKHOI CHCTEMBI TPYOOIIPOBOIOB.

B 3aBuCHMOCTH OT HPHMEHSIEMOr0 HCIIOIHUTENBHOTO ABUraTels DIEKTPUUECKUE HCIONHUTEIbHBIE MEXaHM3Mbl MOXKHO DPa3lelMTh Ha JBE
TPYIIIBL: JIEKTPOABUTATEIbHBIE H 2JIeKTPOMAarHUTHBIE.

B anexmpooeuzamensnpix VCTIONHUTENBHBIX MEXaHU3MAaX, KOTOPBIC HHOIZA HA3BIBAIOT 3JIEKTPHYECKHMHU IPUBOAAMH, CHIIOBBIM 3JIEMEHTOM
SIBJIICTCSI YJICKTPOABUTATENb [TOCTOSHHOTO WM MEPEMEHHOr0 TOKa. TpeGoBaHMs, MpebsABIsieMble K HCIOIHUTEIBHBIM JIeKTPOBUTaTEIsIM, ONpee-
JSTIOTCS CHeU(HUKOIN UX YKCILUTyaTalliH, U3 YHCIIa KOTOPHIX B KAYeCTBE OOIINX MOXKHO BBIIEIHUTH CIEAYIOIINE:

—  BBICOKYIO HaJ&KHOCTb;

—  MakcUMaJbHOE OBICTPOJICHCTBHE;

—  BBICOKYIO TOYHOCTb OTPaOOTKHU YHPABIIAIOLIEr0 CUIHAJA,

—  IIMPOKUI JUama30H JOIMYyCTUMBIX HATPYy30K;

—  peryampoBaHUE CKOPOCTH B IIUPOKOM AUAIA30HE;

—  BBICOKHH KOI((HUIUHEHT MOJIE3HOrO JCHCTBHS;

—  MUHHMaJbHBIC Ta0apHThI U BEC.

IIpuBenéHHBIM TPeOOBaHNEM YIOBICTBOPSIOT ABUIATENM IIOCTOSHHOTO TOKA C HE3aBUCHMBIM MIIH CaMOBO30Y)XXACHHEM H aCHHXPOHHbIE JIBUTa-
TEIIH.

B 2nexkmpomaznumnpix NCTIONHATENHHEIX MEXaHU3MaX CHIIOBBIM JJIEMEHTOM SIBJIICTCSI DJIEKTPOMArHHUT OCTOSIHHOTO MIIM IEPEMEHHOT'0 TOKA.

DneKTPOMarHUTHBIC MCIIOJIHUTEIbHBIC MEXaHU3MBI [0 CPABHEHHIO C 3JIEKTPOIBHIATEIbHBIMHU OOJIANAOT HEOOJBIION MOIIHOCTBIO, HO IpH
9TOM OTJIMYAIOTCS IIPOCTOTON KOHCTPYKIUH, HECIOKHBIMH CXEMaMH YIIPABJICHUs, BBICOKOH HaJ&KHOCTBIO. XapaKTepHast 0COOEHHOCTh TAKUX MeXa-
HHM3MOB 3aKJIFOYaeTCs B TOM, YTO OHU MOTYT OBITh IIPHMEHEHBI TOJIBKO B CXEMaX JBYXIIO3UIIMOHHOTO YIIPABIICHUS, T.€. KOTJa PEryINpYIOMHuil opran
MOXET HaXOJUTCS B [IByX KOHECUHbIX ITOJIOXCHHSX.

DJeKTpOMarHUTHBIE MEXaHU3MbI CIIOCOOHEI paboTaTh KaK Ha MOCTOSHHOM, TaK M Ha IIEPEMEHHOM TOKE, HO Y 3JIEKTPOMAarHUTOB IIOCTOSHHOIO
TOKA JIy4Ille XapaKTepPUCTHKH, IIOCKOIBKY IIPY OJMHAKOBBIX pa3Mepax OHU Pa3BHBAIOT OOJIbIIEE TATOBOE YCHIIHE.

B Hacrosimiee BpeMsi HauOoJIbIee PACIPOCTPAHEHNE MOIYYHIN 3JIeKTPOMarHUTHBIC IPUBOABI cepun OB, npenHasHaueHHbIE I yIpaBICHHUs
Pa3IMYHBIMY KJIAIIaHAMU, BEHTUISIMH .33 JBH)KKaMIL.

DJneKTpUYecKie KOHEUHbIE IIePeKITI0YaTelH

OKII — npuMEeHSIOTCS B CHCTEMAX JIEKTPOABTOMATHKH, JJIEKTPOITHEBMATHKH, 3JIEKTPOTUAPABINKH (puc.2.4).
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Puc. 2.4. Cxema SKII Puc. 2.5. Momenmmublii dneKmpuydecKuii nymeeoil blKI04amens

Ipu mepemerieHNH MexaHU3Ma yHnop Haberaer Ha OChb 3 W, IPeoHoJieBas yCHIHE IIPYKHUHBI 5, COSIUHIET MOCTUKOM 4 KOHTaKTHI 2. IIpn atoM
KOHTAKTHI | SBISIOTCS Pa30MKHYTHIMH. B pesyibraTe nomaeTcst CHrHaI K MCIOJTHUATEIBHOMY MEXaHH3MY.

Ipumenstorcest A1t OBICTPOTEUHBIX MEXAHU3MOB. DTO OOBSICHSIETCS] TEM, YTO MPH OOJBIIONW CKOPOCTH MEepeMEeLIeHHsT MeXaHu3Ma, OylieT Mainoe
BpeMsI pa3psa MEKTPUUECKOM YT MeXTy KOHTAKTaAMH 1 MOCTHKOM, a CHIDKEHHE BPEMEHH 3apsiia CHIDKAET dJIEKTPHIECKYIO 3PO3HI0 KOHTAKTOB.

ITpu GonbIIoM BpeMeHH pa3psiga (11 MeJIEHHO ITepeMeNIaoIUXCsl MEXaHU3MOB) TaKie BEIKIIOUATENIH IPUMEHSTh Helb3s, T.K. OHH OBICTPO
BBIXOJIST U3 CTPOSI 33 CUET IPO3HH.

C TOYKH 3peHHs JOITOBEYHOCTH HauOoJee JOITOBEYHBIMH SIBILIIOTCS IIEPEKITIOYATEIH C IIePeKUIHBIM MeXaHH3MoM (puc. 2.5). Dto, 1o cyTH,
KOHTAKTHBIE EePEKITI0UaTel, 00eCIIeYNBaIOIINe 3aMbIKaHHEe OTHUX U Pa3MbIKaHHE APYTHX dIEKTPOKOHTAKTOB. COCTOAT U3:

1 — ponuk;

2 — pblyar;

3 - o0ch;

4 — myHxep;
5 — npyxuHa;
6 — cobauka;

7...10 — KOHTaKTEHI;

11 — MOCTHK.

Eme 6omee nonroseunsivu siBisitotcs « I epkonst KMy .

I'epKOHBI (repMETH3UPOBAHHBIC MATHUTOYIIPABIISIEMbIC KOHTAKTHI) MIHPOKO MPUMEHSIOTCSI B KOMMYTAI[OHHBIX H3eIMsIX. B mepByro ouepesns,
9TO CBSI3aHO C IIMPOKKUM CIIEKTPOM IPEHMYILECTB, KOTOPbIE MPEJOCTABIIIOT TEPKOHBI IS pa3pabOTIHKOB:

—  Onmarofaps IMOJHOCTHIO TEPMETHYHOMY KOHTAKTy TePKOHBI MOTYT IPUMEHSTHCS B YCIOBHSX ITOBBIIICHHON BIIAXKHOCTH M 3allbUICHHOCTH B
IIMPOKOM auamnas3oHe padounx remuepatyp (-60°C...150°C)

—  BBICOKOE ObICTpOAEiicTBHE, 0T 0,5 10 1,5 Mc;

—  Majas notpedisieMas MOIHOCTb, oT 50 1o 200 MBT;

—  BBICOKas MEXaHMYECKasi N3HOCOCTOWKOCTE: yaapHble Harpy3ku 10 500 rp, BEICOKas BHOpaIHs;

—  JIONTHH CPOK CIIykOBbI, oT 10 MITH. cpabaThIBaHHUH U BBIIIE.

Tema 2.6. CucremMa ynpasJieHHsl ¢ KOMaHIoanmapaToM (Jekuusa-guckyccusi — 0,2 gac.)

LlI/IKJ'II/I‘IHOCTB TIPOM3BOJICTBCHHBIX IMTPOIIECCOB MHOTUX MEXaHU3MOB IPUBEIIA K IMTOSABJIICHUIO 0coboro kiacca anmnapaToB yIIPaBJICHUA, KOTOPBIC
00€CIIeYNBAIOT BEIIOIHEHIE IporpaMmmsbl paGOTI)I HUCIIOJIHUTCIIBHBIX yCTpOﬁCTB B Sa[IaHHOﬁ IOCIICAOBATCIBbHOCTH. Takue yCTpOﬁCTBa Ha3bIBAKOT
Komarmoannapamamu U Komanbokonmpwmepamu.

memdoannapam TIPEACTaBIIACT Cc000I MEXaHUYECKOE yCTpOﬁCTBO, TIEPUOANICCKHU BO3Z[efICTBy}OHIeC Ha JJICKTPUYCCKUEC TYBCTBUTCIIbHBIC
DJIEMEHTBI, KOTOPBIC Bbl'pa6a.TI)IBaIOT YOpaBJIdgONIue CUTrHAJIBI. OCHOBHO# JAC€TaJIbI0 TAKOTO yCTpOﬁCTBa SIBJIACTCA BaJl HIIA 6apa6aH, KOTOpI)If/‘I nmoxyyda-
€T ABMXKCHUE OT MEXaHU3Ma CTaHKa WA SJICKTPOABUIaTEIA. B NEPBOM Cllydae OCYILICCTBIIACTCSA YIIPABJICHUE B (1)yHKLIPII/I TNIEPEMCIIEHNS OPTaHOB
CTaHKa, a BO BTOPOM — B (JyHKIIUH BPEMEHH.
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a2k ANCKMPOdTUEIMEN

BrromozamentHed oucx

TaH
BACHITPOMATHUTHEG
Knaman

CRessnol Hacoe

Pa3zgen 3. 3arpy3ouHo-pa3rpy3o4yHble U TPAHCIOPTHBIE YCTPOHCTBAa B aBTOMATH3HPOBAHHOM MAIIHHO-
CTPOeHUH

Tema 3.1. Knaccupukanus 3PY (nexkuus-guckyceus — 0,2 yac.)

3arpy3quL1e yCTpOﬁCTBa npeAHa3HAaUYCHBI JJIA 3arpy3Ku U pa3rpy3kKu TCXHOJIOTUICCKOT 0O 060pyﬂoBaHI/IH, aBTOMaTH-
YEeCKOW OpPUEHTALMM 3arOTOBOK, 00ECIIeUeHHUs 3aJaHHOM IIPOU3BOJUTEILHOCTH TEXHOJIOIMYECKOr0 000pY10BaHUS.

HawubGoiee XapaKTEPHBIMU MMPUYIMHAMH, HAPYIIAIOIIUMHU 3arpy3Ky 3aroTOBOK SBJIAIOTCSA OTCTYIUICHHSA OT TE€XHOJIOTHYECKUX TpeGOBaHI/Iﬁ npu
U3rOTOBJICHUH 3aIOTOBOK:

3Py

ByHkepHbIe
MarasHHBI

Crnenuansaeie 3Y

BYHKEPDBI

Mara3uHbl

CrauuoHapHsble
ITonBu>xHbBIE
Bubparmonusie
0OTHI

ABTOOTIEpATOPHI

ITpoMbIIUIeHHBIE PO-

CamoreuHbIe
ITonycamoreunsie
C npuHYIUTENbHBIM IIEepe-
MEIIEHUEM

ITneBmaTn- -
YyecKue

- TpyOuatsie - JuckoBele

|| TaxTHEIE

- CrepxHEBbBIE

MexaHnuueckue

L JloTkOBEIE

BunTOBEBIE

Llennsie

I'peiidepurie

L OpUKLHOHHBIE

—  H3MeHeHHe (QOPMBI U Pa3MEPOB, BCICACTBHE YEr0 He 00ECIICYNBACTCS HAEKHOE OPHEHTUPOBAHNE U IPOXOUMOCTh 3aTOTOBOK B JIOTKAX H
TPaHCHOPTHPYIOLINX YCTPOICTBAX;

—  HM3HOC 3aXBATHBIX ¥ OPHEHTUPYIOIIUX OPTaHOB, JOTKOB, CKJIM30B U APYTHX 3JICMEHTOB,;

—  HECHHXPOHHOCTH PabOThI 3arpy304HOTO YCTPOMCTBA M CTaHKa, BBI3bIBAGMasi HEPAaBHOMEPHOCTHIO MPOM3BOAUTENBHOCTH OYHKEPHOro 3a-
TPY30YHOTO YCTPOUCTBA;

—  TPYAHOCTH aBTOMaTHYECKOTO OTACICHHUS CTPYXKKH OT JeTaleil 1 HaKoIUIeHHe ee B paboyeil 30He CTaHKa;

—  3arpsA3HEHHe JeTalei 1 JIOTKOB.

ITosToMy BecbMa BaXHBIM YCIOBHEM HAJEKHOTO MPOXOXKICHUS JeTaleil B 3arpy304HBIX YCTPOHCTBaX SBISETCS COOJIIOACHHE
TEXHOJOTMYECKOH ANCIMIUIMHBI M3TOTOBICHMS 3arOTOBOK M pa3paboTKa TAaKMX KOHCTPYKIMi, KOTOpbIE IMO3BO/SUIM OBl JIETKO YAAInTh
HEKaueCTBEHHBIE 3arOTOBKHU M3 JIOTKA U JPYTHX (DYHKIMOHAIBHBIX MEXaHH3MOB.

PaspabartbiBast KiaccuguKayuonHyro cxemy 1o TpeM OCHOBHBIM IPU3HAKAM, a HMEHHO, KOJMYECTBY OCE# CHMMETPUH, COOTHOIICHHIO Pa3MEpOB
U CIOXHOCTH (HOPM, MOIYYMM CPABHUTEIFHO HEOONBIIOE M YETKO OMPEAENCHHOE KOJMYECTBO KIACCH(UKALMOHHBIX KaTErOPHUii, TOTOMY 4TO IS
Ka)XI0T0 M3 KJIACCH(UKAIMOHHBIX NPU3HAKOB PAMOHATIBHOE KOJIWYECTBO Ipajauii orpaHmdeHo. Tak, HampuMep, 1Mo KOJHYECTBY Oceil CHMMETpHH
YHCIIO Tpajaluii Oyner, Kak MoKas3aHo BBIIIE, PABHO TPEM. B cxeMe OTCYTCTBYIOT AeTain O4eHb IJIMHHbIC U O4YCHb CIOKHBIX (hopM. [Ipenmnonaraercs,
9TO aOCOMIOTHBIC pa3Mepsl JeTaneil He npesbimraoT 200 MM, a Bx Macca He 6onbie 200 r.

ITo cootHomeHHIO pa3MepoB (puc. 3.1.) Bce AeTany MOTyT ObITh ITOJPa3/eIeHbI Ha TPH TJIABHBIX pa3psja:

—  CTEp)KHEBBIC;

—  paBHOpa3MEpHBIC WM IIOYTH PaBHOPa3MEPHEIE;

—  IUIaCTHHYATHIC.
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Taacrinm by/h, N Npwasad
Puc. 3.1. Knaccugpukayusa demaneii no ux npuzoOHOCIMU K A6MOMAMUYECKOMY OPUEHMUDPOBAHUIO
ITo coXKHOCTH reOMeTPHIECKHUX (OPM MOXKHO MOAPA3ASIUTH ACTAIH Ha YETHIPE TPYIIIIbL:
—  TIPOCTHIC IVIAJIKKE;
—  CpeIHel CI0XHOCTH;
—  CIOXHEIE;

- OYCHBb CJIOXKHBIC.

Tema 3.2. CamoTeyHbIe Mara3uHbl (Jieknus-quckyccuns — 0,6 gac.)

Camomeunvie maza3unbl TNPeRHA3HAYEHBl U MEPEMEIICHHs KPYHMHOTaOapHTHBIX, a TaKkKe TPYJHO OPUCHTHPYEMBIX aBTOMATHYECKH B
IPOCTPAHCTBE 3aTOTOBOK. 3arOTOBKU B MarasuH 3arpy’karoTcs BPYUHYIO IOLITYYHO, IHOO IPYIIaMH.

B 3THX Mara3suHax 3aroTOBKH [IEPEMEINAIOTCS IO ASHCTBHEM CHIIBI TSDKECTH, T.H. paumayuoHHbli Memoo epeMeNeHHs 3aTr0TOBOK.

Tpyouameie camomeuHbvle Ma2a3uHbl, KaK TPABUIO, HCIOJB3YIOTCS Ul TPAHCIIOPTUPOBKU 3arOTOBOK B cooTHomieHun L/D = 1,5...12,
UMEIONX IWINHIPUYECKoe cedeHHe. B HEKOTOpHIX cilydasx cedeHue TpyOdaToro MarasuHa MOXKET ObIThb HELMIMHIPHYECKHM (K IpUMeEpY, IULL
TPaHCIIOPTUPOBKH O0YKOOOPA3HBIX POJIUKOB).

Tpyouameie mazazunsl OBIBAIOT: XKECTKUMU M THOKMMH. JKecTkne MOryT OBITH: mpsMbIME (puc.3.2, a) U M30rHYTHIME (puc.3.2, 6). I'noxue
TpyOUaThle Mara3uHbl IENAI0TCS U3 MPYKUHBI, KOTOpasi HA/IEBAETCs HAa LIMJIMHPHUYECKUI CTEPKEHb COOTBETCTBYIOIIEro Auamerpa (puc.3.2, B).

Puc. 3.2. Cxembl mpyouamuoix Maza3unos

W,
I
p=|
=]
o]

a ) R

Hlaxmuvte camomeunsie Mazazunpl — NCTIONB3YIOTCS I YCTAHOBKM HEKPYTJIBIX, TIIOCKHX 3ar0ToBOK. OOBIYHO B Ka4ecTBE HAIPABIIAFOIINX
IIAXTHOTO Mara3uHa CIIy>kaT IPOQMIBHEIE YTOJKH, KOTOPHIE ONPEENIOT MOJIOKEHUE 3aT0TOBKH (3arpyarorcs Bpy4Hyo) (puc. 3.3). B HeKoTOpEIX
Clly4asiX MIAXTHBIC MarasuHbI 11 yJ00CTBa 3arpy3KH 3arOTOBOK M B COOTBETCTBHM C paboueil 30HOH 000pYyMOBaHMS MOTYT OBITh BBINOIHCHBI Ha-
KJIOHHBIMH.

Cmepoicnegble camomeunble Maza3uHpl — CITyXaT JUIsL pa3MEIIeHNs 3ar0TOBOK, MMEIOIINX B KaUeCTBE HAPABIIAIONIETO 3IeMEHTa B MarasuHe
BHYTpeHHee oTBepcTHe (puc. 3.4).

Jlomkosvle camomeunsle Mazazunbl NENATCS HA JOTKU CKaThl M JIOTKM CKIM3BL. B JIOTKax ckatax 3aroToBKa IpW TPAaHCIIOPTHPOBKE CKATHIBa-
€TCsl TI0 HaNPaBIISIONIEH ITOBEPXHOCTH MarasuHa. B 1oTkax ckiam3ax oHa CKOJNB3HT 10 TIOBEPXHOCTH JIOTKA.

JloTku ObIBatOT: NpsAMBIMY (pUC. 3.5, @), H30THYTHIMH (BOTHYTBIMH, BBITYKIIBIMK) (puc. 3.5, 0), 3ursaroodpasueivu (puc. 3.5, B). Kpome Toro,
HaIIpaBJIIONIast TIOBEPXHOCTD JIOTKAa MOXKET OBITH BHIIIOIHEHA B BUJIE POJIMKOB (pHc. 3.5, T).

] CreprkeHb
# 1 Hox
Hox mis | ’ <+— _~3aroToBKu
- 74155 I
BBUIBH [Roooeooe RN
= L ' 0 Puc. 3.4. Cxema cmepicneso2o mazazuna
= P Oy XA
- /,
N ITno y s
L N
a 6
Puc. 3 3. Cxema wwaxmunzo maza- Puc. 3.5. Cxempt 10mK0s
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Tema 3.3. IloaycamoTednble Marasunsl (Texknus-auckyccus — 0,6 yac.)

ITonycamomeunsle mazazunsl — IPUMEHSIOTCS B TEX CIIydyasx, KOTAa U3Jenue M0 3aroTOBKY HaJI0 MOJaBaTh B 30HY KOHTPOJI, IMOO MUTaTe-
IO ¢ HAaUOOJIbIIEH CKOPOCTBIO, OIPEACIIAIONTYIO HeO6XO[[I/IMyIO IJIaBHOCTH JABHKCHUA.

ITneemamuueckue noaycamomeunvle Ma2a3uHopl — UCIOJIB3YIOTCA ST IEPEMEIICHUS 3ar0OTOBOK MMECIOIINX MATyI0 MIEPOXOBATOCTH IMOBEPX-
HOCTH CKOJIB)XCHHMS, MO0 IEKOPATUBHOE MOKPHITHE B BHJEC KPACKH, XPOMHPOBAHMS, HUKCIMPOBAHMUS, T.C. TAKYIO IIOBEPXHOCTh, KOTOPYIO HEINb3s
TIOPTUTH IIPU TPAHCIIOPTUPOBKE 3arOTOBKH. B >tux marasmHax JaBJICHUEC BO3ayXa 06pa3yeT BO3OYLIHYIO HpOCJ’IOI\//IKy MEXIy HaHpaBHﬂ}OH.ICﬁ MOBEPX-
HOCTBIO JIOTKA U MTOBEPXHOCTBHIO CKOJIBXKEHUS 3arOTOBKH, KOTOpasi CHMXKAECT TPEHUE B MECTE CKOJIbKCHU (pI/IC36)

Puc. 3.6. IIpumep nHeemamuuecKozo NOJIYCAMOMEUHO20 MA2A3UHA

3aroros BO3JIYIIIHAs
T
TR Eﬂﬁﬂﬁ\%
e \h—_——_ f“'

]
P

B Takux Mara3uHax yros HaKkJIOHa JIOTKA COCTaBIAET o = 6...8°. DTU MarasuHbl IPUMEHSIOTCS B CIIy4asx:

- KOT/Ia HEIOIYCTUMBI HCTUPAHHE M M3HOC HOBEPXHOCTH CKOJIBKECHHUS 3ar0TOBOK;

- IUIOCKOCTH CKOJIbXKEHHUs! 00J1aJaeT BEICOKUMH (DPUKIMOHHBIMHI CBOMCTBAMH (3aTOTOBKA U3 PE3HHBI, IIACTHKA H T.II.);

- KOT'JIa JIOTOK (TPaHCIOPTHOE YCTPOHCTBO) YCTAHOBIICH BO B3PEIBOOIACHOM IIOMEIICHUH.

Mexanuueckue nonycamomeunsle Maza3unsl — MOTYT OBITh OIHO-, ABYX-, JINOO TPEX BaJIKOBBIC. B 9THX MarasuHax TpeHHEe MEXy 3aTOTOB-
KO U HamnpaBJISOLIEH OBEPXHOCTBIO YCTPOICTBA (BAJIKOB) CHUXKAETCS 32 CHET 00pa30BaHMs CKOPOCTH IEPEMEIIEHHS HAIIPABIISIOIICH TOBEPXHOCTH
B IIONIEPEYHOM JIHOO MEPIICHANKYIISIPHOM HaNPaBJICHHHU K HATIPABIICHHUIO IEPEMEIICHHUS 3aTOTOBKH.

V3

/

w

Puc. 3.7. Ilpumep nepemeuienus 3a20mo6Ku Ha 0OHOBAIKOBOM MA2A3UHE
VY IBYXBaJIKOBBIX Mara3uHHBIX YCTPOIHCTB OCH BaJIKOB PACIOJIOKEHBI Pa3IMIHO, B 3aBHCHMOCTH OT (opMbI BasikoB. Ecin 006a Baska SBISTIOTCS
LIJIAHPHIECKUMH, TO OCH BAJIKOB YCTAHABIMBAIOTCS I10]] HEKOTOPBIM YITIOM MEXAy co00i (Hamomobue 6ecueHTpoBoro nutindoBaus), st obecre-
YEeHHsI OCEBOH COCTaBIIAIONIEH CKOPOCTH IIepEMEIIeHUs 3arOTOBKU. B cirydae eciii ofyH BaJl IMIMHAPUYECKUH (HAIPABISIONINI BaJl), a BTOPOH KO-
HUYECKHI1, TO B 9TOM CJIyJae OCH BAJIKOB JIEXKAT B OJJHOH IIOCKOCTH.

Tema 3.4. Ilpumepsl pacuéToB (Jekmus-guckyccus — 0,6 gac.)

3.4.1. Pacuer mMpUHBI JOTKA U3 YCIOBUS HE 3aKJIMHUBAHUS 3arOTOBKU
P R

<

‘_I_)|§r¢ HQ

WA

Y

\\\y\\‘i\“x
A

8‘04\ RN

a) 0)
Puc. 3.8. Cxembt naoenus 3a20moeok
B — I = C (3a30p).
C=B-1=0,5...1 mm.
tgy <tgp = w; re p — yrox TpeHust; L — Ko3hPUIMEHT TPEHHS 3aT0TOBKH O CTEHKH JIOTKA.
Ecnn tgy < tgp = W, TO 3aroTOBKa 3aKJIMHHUTCS.
Ecnu tgy > tgp, TO 3aroToBKY HE 3aKJIMHMUT.

2
B>\/D2+I2/\/l—,u2, .
Ecnu 3aroToBKa HMEET PasHbIE Pa3sMePBI TOPIUEBBIX MOBEPXHOCTEN, TO:

d, +d,

|
i
B>\/dcp2+|2/\/l—y2,dcp=T : :/

Pacyer mmpuHbl 10TKa HAa U30THYTOM YacTH JIOTKA

P

~ Jld J|l <
B=c+d+S; P <€ <
12 B>
S=R-yR*-— Puc. 3.9. C 7
4. uc. 3.7. Lxema K pacuemy

Pacuer BPEMCHHU NEPEMEIICHUS (CKOJ’[B)KCHI/U[) 3aroTOBKH I10 HAKJIOHHOMY JIOTKY

0 — YTr'0JI HaKJIOHA JIOTKa,

J — MHepIMOHHAsA COCTABIAONIAsA, J = MA, a — yCKOPEHHUE MepeMeIieHns; M — Macca;
T — cuna TpeHus.

Puc. 3.10. Cxema k 2%

g(sina — ucosa)

s 6e3 yqéTa TpeHUA 110 GOKOBBIM TIOBEPXHOCTAM, a B JIEHCTBUTEIILHOCTH:
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2X

sina — ucosa

9( “ ) (6onee TouHas popmyIa),

rae kK =1,5...2 — ko3 durmeHT, 3aBUCSILIIA OT TPEHUSI 3ar0TOBKH O GOKOBBIC TOBEPXHOCTH JIOTKA.

JLi1s TOTKOB-CKIIM30B peKoMeH tyeTcst yroi o = 25...30°, 1J1s1 yroJIKOBbIX JIOTKOB o = 60°, 111 IOTKOB-CKaTOB 0. = 6...10°.

Pacuer npuBeneHHOr0 KOO (HUIIHEHTA TPEHUS
( — YrOJI TPeHHus;

N — HOpMaJIbHas YCUITHS;

G — cuia TSHKECTH.

3aroToBKa G
H—
N N Slngo;
T = unpG
1
Hnp = f—-
sing

TZie WIIp — IPUBEAEHHBIH KO3 (QOUIUSHT TPEHHS.

€
Puc. 3.11. Icku3 k pac-

e Swanae

Tema 3.5. Mara3unsl ¢ IpUHYIUTEIbHBIM NepeMelnenneM (exkuus-auckyccusi — 0,6 yac.)

. —
N =
o o
U o
J 7 t 2

a) ouckoevlil; 6) epeiihephbiil; 8) GUHMOBGOLL; 2) YenHOlU
Puc.3.12. Cxembl mazazunos

I'peiigpepuvie mpancnopmépet. B xopmyce 1 BO3BpaTHO-IIOCTYNATENBFHO MIEpEMENIaeTcs mTaHra 6, KoTopasi B KaueCcTBE 3aXBaThIBAIOIINX Opra-
HOB uMeeT cobauku 7. Ha npoTHBONOIOKHOW CTOPOHE B KOPITyce UMEIOTCS co0a4yku 3, MOANPY)KUHEHHbIE NpyXKuHaMu 4. 3aroToBKa 5 MocTynaer B
TPaHCIOPTEp 110 IPHEMHOMY JOTKY 2 U IONaJaeT Ha HIDKHIOI co0auKy IITaHry. [Ipu nepemMelneHun MTaHTH BBEPX HA OJHUH ILAr, PaBHBIN paccTos-
HHIO My cO0auKaMH, 3arOTOBKH HaXOJSITCS Ha TIOCIIEIHAX, IPEOI0IEBasl yCHIINE IIPYKHHBI, IOJHUMAIOT CO0auKy KOpITyca BBEpX H IIepeMeIIaroT-
cs1 3a Heé.

ITpu nepemenieHUy MTAHTH BHU3 HA BEIHMYMHY IIara, CoOa4ky KOpITyca yAep>KHBAIOT 3arOTOBKH, @ COOAYKHU IITAHTH OTKJIOHSASACH BBEPX, CKOb-
35T 10 3aTOTOBKE, OCTABIIS HX Ha coOauKkax Kopiryca. BepXHss 3aroToBKa B yCTPONUCTBE MEPEXOANUT B OTBOISIIMIA JIOTOK ISl TPAHCIIOPTHP OBaHUS K
crenyonemMy o00py10BaHHIO.

Bunmoevle ycmpoiicmea. Yacto UCTIONB3YIOTCS IS OIHATHUS 3aTOTOBOK.

Iennvte ycmpoiicmea. VIcionb3yroTcst Kak TPaHCIIOPTHBIE YCTPOIHCTBA TS IIepeJadi 3ar0TOBOK OT OJJHOTO pabodero Mecra K ClIeAyioleMy, B
COOTBETCTBUH C TEXHOJIOTHUYECKHM IIporieccoM o0paboTku. llemusle TpaHCHOPTEPhl HMEIOT OAUH TIPUBOA M 3aMKHYTYIO Ielb TPAHCIIOPTHPOBAHHUS,
MIUPOKO UCTIONB3YIOTCS B KOHCTPYKIIUM aBTOMATHUECKUX JTUHUI.

Ha Bemymieit n BeoMoii 3Be370UKax PAcIIONOKEHH! ABE MapauIeNbHbIe [eNH, 00beJMHEHHbIE IUIAaHKaMH, PABHOMEPHO PACIIONOKEHHBIMU Ha
PACCTOSIHUM, YYHUTHIBAIONIEM pa3MeIleHHe 3ar0TOBKU MEXIy IIaHKaMHu. EciH 3To paccTosHue HAMHOTO OOJblIe, YeM pa3Mep pa3MeIlaeMoi 3aro-
TOBKH, TO B IIPHEMHOM JIOTKE JOIDKEH PAcIoaraTbcs OTCeKaTellb, KOTOPBIH OTKPBHIBAET JOCTYI 3aTOTOBKH K MarasuHy TOIJa, KOrJa MOAXOIHUT Ode-
penHas IUTaHKa B IEMH.

B marasune MokeT OBITh pacmonoxeH Oonee 4eM OAUH MPHEMHBIH JOTOK, B 3aBUCHMOCTH OT HPOH3BOJHTENLHOCTH MOCIEAYIOIIET0 TEXHOIO-
THYecKoro obopynoBaHus. B psiie KOHCTPYKIMI EMHBIX 3JI€BAaTOPHBIX MOABEMHUKOB, BMECTO NEPEKIaAUH HCIOIb3YIOT 3aXBaThl, Ha KOTOpHIE IOMa-
JTaeT 3arOTOBKA M3 HPHEMHOTO JIOTKA. B 3THX KOHCTPYKIMSIX MOKHO HE IpeyCMaTpUBaTh OTCEKATeNM. B kadecTBe MPUBO/A TONKATENSI MOTYT OBITH
UCIIONB30BAHBI: THEBMO-, THAPO- H MEXaHUYECKHE IPUBOJIBL.

B kopmyce 1 (puc. 3.14) ycraHoBIeHa CBEpXY IMOCTOsSIHHAS (Hemo B KHAsA) rpebenka 4. TloaikHbIe TpeOCHKH 3 epeMenaloTcss OTHOCHTENb-
HO HETIOBIDKHBIX ¢ IOMOIIBIO 3JIEKTPOABUTraTeNs 2 depe3 peaykTop 7 M KyJHCHBIH MEeXaHU3M §, a Takke 4epe3 IUIaHKy 5 U yroidbHHK 6. B xoHCT-
PYKIUH IPETyCMOTPEHO IepeMelieHre rpedeHok no T-00pa3HbIM Ma3aM CTola TpaHCHOpTepa, a Takke U3MEHEHUe XO0Ja MOABIKHON IrpebeHKH 3a
CUeT MepeMeIleHHs MOI3yHa (KyJIUCHOTO MeXaHu3Ma). DT KOHCTPYKTHBHBIC PEelleHHs MpeJHA3HAUCHBI I IepeHaIa ik TPaHCIOpTepa IPHMEHU-
TENBHO K IPYTHM THIIOpa3MepaM 3ar0TOBOK.

Dpukyuonnvlii Mazazun IPUMEHSIETCS UL MOJaYH KOJIIAYKOB, [UIHHA KOTOPBIX B 3...4 pa3a Oombmne auamerpa. MarasuH COCTOUT U3 ABYX
BAJIMKOB, Ha OJJHOM H3 KOTOPBIX Hape3aHa WM HAaBHTA IIpaBasi CIUpaib, a Ha APyroM — JieBas. Banuku MMeIoT BpallleHHe B pa3Hble CTOPOHBL, B pe-
3yJbTaTe 4ero roJaBaeMble 3ar0OTOBKH MOJIYYalOT MOCTYIaTeNbHOE IPUHYAUTEIFHOE IEpeMEIICHUE C 3aTaHHO CKOPOCTBIO.

Jazamodra

|
g

J S
ST,

a)

a) 8aIUKO8bIIL, 6) ouckoebili
Puc. 3.15. @pukyuonnvie mazazunvl
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Tema 3.6. BynkepHble Mara3unbl (Jeknus-auckycensi — 0,6 uac.)

b-6

==

Puc. 3.16. Cxema OyHKepHO20 MA2A3UHA C 6036PAMHO-NOCHYNAMEILHBIM 0gU2amesnem
Bynxepuvie mazaszunbt — NCTIONB3YIOTCSA JUIs yCTAHOBKU KPYHMHOTaOapHTHBIX 3arOTOBOK M 3arOTOBOK, KOTOpBIC HE MOJIAIOTCS aBTOMAaTHYECKO-
My OPHCHTHPOBAHUIO. 3aTOTOBKU B OYHKEpHBIE MarasHHBI 3arpyKaloTcsl BpYIHYIO, JIH0O0, € IENbI0 MOBBIICHHS IIPOM3BOJUTENFHOCTH 3arpy3KH, OHH
3arpyKarTcs KacCeTaMM, B KOTOPbBIX 3arOTOBKH TAK)KE YCTAHABIMBAIOTCA U OPUEHTUPYIOTCS BPYUHYIO (png. 3.16).

<

et
|

Cood

Bopouruimens @/
o
Puc 17 (Cvema crananaznvimuTena
Puc. 3.18. Cxema dynkeprnozo mazasuna

3aroToBKa 2 u3 Hakonutelss 1 Ha nuHUIO 1eHTpoB craHka (JIL[C) nomamaer ¢ moMoIipi0 BO3BPATHO-MOCTYIATENBHOTO JABWKEHUS MTUTATENS 4,
KOTOPBIH MOKET NPHUBOAUTECS B IEHCTBUE ITHEBMO- WIH I'MAPONPHBOAAMHU, a TaKKe ¢ IIOMOIIBI0 MEXaHHYeCKUX IpHBomoB. Ha cxeme mpuseneH
TIPUBOJ] C HCIIOIB30BaHUEM KyJlauka 5 HaXOASIIErocs Ha PaclpeieIUTeIbHOM Baly.

I[pu BpaleHHn pacupeaenuTeIbHOr0 Baia, paboyas MOBEPXHOCTh MPOQHII Kylauka MepeMeraeT murateib 4, ¢ PACIOI0KEHHON B HEM 3aro-
toBkoit Ha JIIIC. Tlocne 3akperieHust 3ar0TOBKH B yCTaHOBOYHO-3a)KUMHOM IIPUCIOCOOJICHHHN CTaHKA M JaJIbHEHIIeM BpalleHuH KyJIadka, TUTaTellb
TIOJ AeHCTBUEM NPYXHUHBI 6 Oyaer orxoauts oT JILC B McxoqHOE MOJIOXKEHHUE.

B naHHON KOHCTPYKIMU NPEyCMOTPEH cBoopaspyiuTens 3 (puc. 3.17). Kpome yka3aHHOH CXeMbl pa3pyLIMTeNs, UCIIOIb3YETCs elle U Buo-
paTopsl, KOTOPBIE COOOIIAIOT KoeOaTebHbIe IBIDKEHHS OYHKEpY, KOTOPBIE Pa3pyIIaloT CBOJBL.

Tema 3.7. BynkepHble 3arpy3ounble ycTpoiicta (Jeknus-guckyccus — 0,6 yac.)

Byukepuvie 3azpy3ounsie ycmpoicmea — npesiHa3HauYCHbI HE TOJIBKO JUIS IOIITYYHOH BbIIAa4H 3arOTOBKH, HO U JUIsl aBTOMaTHYECKOIl OpHEHTa-
LMY UX B IIPOCTPAHCTBE. B 3TOM cilyuae 3aroToBKM 3arpy>karoTcsi HaBajaoM (HE OPUEHTHPOBAHO). MIcronb3ytoTcesi OyHKEpHbIE 3arpy304HbIe YCTPOHCT-
Ba JUIS 3arpy3Kd MaJorabapHTHBIX 3arOTOBOK HEOOJNBIIOro Beca, M KOTOPBIE IOIAIOTCS aBTOMAaTHYECKOMY OPHEHTHPOBAHHIO (BTYJIKH, KOJIIAUKH,
pOJNUKH).

BaxHbIM CBOMCTBOM IOCTPOEHHOH TakuM 00pa3oM cxembl (puc. 3.19) MOXKHO CHUMTATh TO, YTO B HEH HAaXOIAT CBOE MECTO HE TOJIBKO BCE
M3BECTHBIC B HACTOSIIIEE BPeMsI OYHKEPHBIX OPHEHTHUPYIOLINX YCTPOICTB, HO TaKkKe H T€, KOTOPBIE MOT'YT OBITH CO3JaHbI B Oy IyIIeM.

B HeKoTOpBIX ciyyasx, KOTAa eMKOCTh OyHKepa HeocTaToYHa At o0ecrieyeHust paboThl aBTOMATHYECKOro 000PyJOBaHUS B 3a/JaHHOE BpeMs,
B KOHCTPYKIHMHM IPEIyCMaTPUBACTCS JOMOIHUTEIbHbIN OyHKep. YPOBEHb 3arOTOBOK B OCHOBHOM OYHKepe JOJDKEH ObITh TAKHM, 4TOObI 3arOTOBKH 1
MX Macca He HapyInani paboTy MeXaHH3MOB OYHKEPHOTO yCTpOHCTBA.

we = VT
ntw

, Tae
W6 — 00béM OyHKepa;
Wz — 00bEM 3aroToBOK;
T — BpeMst paboOTHI aBTOMATA;
tur — mry4Hoe BpeMsi 00paboTKU 3ar0TOBKH;
N — kodddumrent 3anonaenust oyukepa 3aroroskamu (0,2...0,8).
Bpewms 1BOifHOTO X0/1a MaaloIero MexaHu3Ma JIOJDKHO OBITh He MEHBIIE, YeM BPeMs CKOJIBKEHHUSI 3aTOTOBOK M0 IPHEMHOMY JIOTKY.
L =B/ cosa; a — yron Hakiona Hakormtenst (o = 30°).
‘)rwxlpir] |

Muenma
THUECKHE

(Dotoanex-|
TpHUCCKHE

Mexann J

ueckme

I

Korrpor

110 noAoXe-

Hiio enTpa)
TKECTH

ueckme

Konrposs
10 KoM~
Typain

C BTOPHUMBIM
oM BHE OyHKepa

[ ommonom

Koirpoas

Kovposn Konpons

no ueety

[ C BTopHIHMM

| miyrpm Gynkepa

c
i Saroronox | sinel aarorosox

TPaHCHOPT MexaHnueckmit

TPanciiopt hpuKLHOMIbLIA r/

TPaCiopT HHCPUHOHIbIA

Opuenipyioue
oprahi

TpanuTaumon-
HBIE C BHel-
HER cHoh

C pakyymibIMm
npHEoCaMIt

BATOM

C asekTpomar
HUTHBIM 3aX-

]

Mnepumonmnic

C spamaioummes

C BO3BPATHO-IOC-

THEIM
opratom

KCHMCM 3

i
par

ro opra

Oano- n avyx-
JCMEHTHEIC

[

Ono-
INCMEHTHbIE

:

C saxmatom
HFOTONOK
no

C 3axuaToM 3ar0-
TOBOK 110 BHYTPCH-

C 3axBaTOM 310~
TOBOK 110 HAPYXK-

Co

b

M

C npunyanTean-
HBIM OTBOLOM
HIGHITOMHBIX
JArOTOROK

MIBHITKE
JATOTOROK

Co cBoGOAHBIM
OTROAOM W3Ghi-
TOUHBIX 3a50-

HIGHITONHBIX
JAOTOBOK

Puc. 3.19. Knaccugpuxkayuonnan cxema 0yHKepHbIX OPUESHMUPYIOWUX YCIMPOTICIG
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A1

1 — naxonumens £

[{g}: 2 — oxpan;
3 — copacvisamens;
S 4 — npuémnorit nomox;

9 5 — 3aeomoexa;

g / 6 — nodaiowjuit Mexanusm
P 1ol

6

HaK (uLer)

Puc. 3.20. Cxema wubeprozo (Hodxceso20) Oynkepa

2L
K |——————
_ Va(sina—pucosa)
tns.xoma = — BpPEMSI CKOJIbKEHUS 110 HAKJIOHHOMY JIOTKY;
60
n=—
Lsx. — yueno JIBOWHBIX XOJIOB B MUHYTY;
L
Q=n—n

I —IIPOM3BOAUTENBHOCTb, I/IE
L — mumHa n0TKa;
| — juHa 3aroToBKH;
1 — K02 dunueHT 3anonHeHus JoTka 3arotropkamu (0,3...0,6).

1

Q 2 Qstanka = r

w

1- HakomuTens (OyHKEp);

2 — 3arOTOBKH (HAaBAJIOM);

3 — ucK (KapMaHYHKO-
3BIN);

4 — BOpOILLIMTEIb 3aTrOTOBOK;

A — ameanarTii Tomor

a) no xopde  0) paouanvHoe 8) ocegoe
Puc. 3.21. Cxema 0ucKk068020 KApMAHYUKOB8020 OYHKepa
Taroke pa3nu4aroT TpY BapuaHTa OPHEHTAINK 3aTOTOBOK B JIUCKE.
I/ d <1 - ycnosue npumenenus.
TTpou3BOIUTEILHOCT KAPMAaHIHKOBOro OyHKepa: Q = n-z-; rae
N — 9ucio 060pOTOB IMCKa;
Z — KOJIMYECTBO KapMaHOB B JIUCKE;
1) — BEpOATHOCTH 3axBaTa 3aroToBkn kapmanoM (0,3...0,65).
JUtst yBenM4eHHs MPOU3BOAUTENBHOCTH, IPH N = CONSt, HEOOXOAMMO AeNaTh MEPEMBIYKH MEX/LY KapMaHaMH KaK MOXKHO MEHBIIE, H3 YCIOBUS
UX IPOYHOCTH.

Puc.3.22. Cxema Kprouko6o2o Oynkepa

= 1 — HakomH-
M TeJb,

Puc.3.23. Cxema cekmopnozo dynkepa

Tema 3.8. Buopauuonnbie JJOTKH (Jiekuus-quckyccns — 0,6 yac.)

OTn ycTpoHCTBA HANLIM IIMPOKOE MIPUMEHEHNE B aBTOMaTH3UPOBAHHOW 3arpy3Ke TEXHOJIOTHYECKOr0 000pyI0OBaHMUs 3arOTOBKAMU BeCOM 10 1
kr. OHH He TPeOYIOT JOMOJIHUTEIBHBIX YCTPOHCTB OTCEKAHHs W OPUEHTAIMH 3aroToBoK. O0analoT OONBIIOI POU3BOANUTEIBHOCTIO, KOTOPAsk MO-
JKET PeryupoBaThcs OeccTyeHyaro.

TIpuBoa BUOPOYCTPOICTB MOXKET OBITH ITHEBMATHYECKUM, THAPABINYECKUAM, JICKTPUIECKIM (HanOoiee pacrpoCTpaHe ).

JloTok 3akpernuieH Ha npyxuHax U3 ctanu 651" 1 Ha IapHUpax.

Yromn o 1o/mkeH OBITh MEHBIIE YITIa TPEHUS O HATPABJIIOLINI JIOTOK, T.€:

o < p = arctgun;

oa=1...3%

T =28...30° — yros1 yCTaHOBKH IPY>XHH OTHOCUTENILHO MIOBEPXHOCTH JIOTKA;

1N — ko3 PUIMEHT TPEHHS TTOKOS;

IIpu pabote BUOPOIOTOK COBEpIIAET IIOCKONApaLIeNbHOE MEPEMEICHIE U 3aTOTOBKH, IIPU ONPEEICHHOH aMIIHTyAe KoneOaHus JIOTKa,
HIepeMEIaloTCst BBEPX MO JIOTKY.

BrpaBo-BBepx JI0TOK IepeMeIaeTcs Mo JeHCTBHEM MarHUTHOT'O HOJIS 3JeKTPOMAarHuTa, B TeUEHHE OJHOTO IOIYIEPHO/a BEIIPSIMICHHOTO
ToKa. B Teuenme mpyroro momymepuopa, JIOTOK IepeMeIlacTcs BIEBO-BHH3, IOJ ACHCTBHEM YNpyroil nedopManuy MpYyXHHBL (9TO BO3BpAIICHUE
JIOTKA B HCXOJTHOE COCTOSTHHUE).

22



Tema 3.9. Bu6pooynkepsn! (1exuusi-ruckyccust — 0,6 yac.)
[MpuHIMn felicTBUs BUOPOOYHKEpa aHAIIOTUYCH NPHHIUITY JSHCTBHS BHOPOJIIOTKA, B OTIMYUE OT KOTOPOTO JIOTOK B BHOPOOYHKEpEe HpecTaB-
JICH B BUJIC CIIUpaTIH, BBINIOJIHEHHOM Ha BHyTpeHHefI I_II/IJ'II/IHZ[pPI‘{eCKOI‘;I TIOBEPXHOCTH HAKOIMUTEIISA 6yHKepa.
TIpy>xuHBI OOBIYHO TpPU:

,«é

IMox meficTBHEM MarHUTHOTO IOTOKA, BOSHHKAIONIET0 MEXIY SIKOPEM (Ha MPYXKUHE) U 3IeKTPOMarHUTOM, BO3HUKAIOT TAHTCHIIHAILHOE H BEp-
THKaJIbHOE KoJiebaHus OyHKepa, pe3yIbTHPYIOLIas 3THX KoJeOaHU# HampaBiieHa [0 BUHTOBOM JTHHHUU. B KOHCTpYKUNH MOXXET OBITh OJHH, JUOO0 TPH
JJIEKTPOMArHuTa.

ITo xoHCTpYKIMHK BUOPOOYHKEPHI IENIATCS Ha:

- C TaHIeHIMAIbHBIMU BHOpaTopamu (puc. 3.26);

- C BePTUKAIBHBIM BHOPATOPOM;

- C pasjeneHueM KosiebaHumii, Korja TaHreHIMalbHbIe KOJIeOaHUs! OCYIECTBIIIOTCS OHUM BUOPATOPOM, @ BEPTHUKAIbHbBIE — APYTUM.

BubpoOyHkepsl ¢ pasgeneHueM KoseGaHuid MO3BONISIOT OCYIIECTBUTH OOJee IIaBHOE MEepPEMEILEHHE 3ar0TOBOK IO JIOTKY, OJHAKO OHHU Oojee
CIJIOKHBI B KOHCTPYKTHBHOM HCIIOJIHCHUH.

anekmpoazuum

pesunosas npokiadka
(@15 cauienus koeGantii)

Puc. 3.25. Cxema euopoodynkepa
B npouecce pabotsl OyHKepa U 3a CUET €ro KOHYCHOI'O OCHOBAHUS M IEHTPOOEKHBIX CHII JICHCTBYIOIIMX Ha 3arOTOBKY, [1OCIIEHIE NepeMela-
I0TCS K CTeHKaM LIMIMHIPIIECKOro OyHKepa U, Tomaas Ha JOTOK, HepeMeIaloTcsl 0 HeMy BBepX, 10 OTBOJIIEro JIOTKA.
JloTku B KOpITyce NPHBapHBAIOTCSI, IPHITAHBAIOTCS, JINOO ENAIOTCSI JINTHIE C KOPITYCOM B IPOIIECCEe OTIIMBKH, TMO0 MEXaHHIECKOH 00pabOTKH.
[IpuBEpHYTHIE JOTKH CIIOCOOCTBYIOT BOSHUKHOBEHHIO COOCTBEHHBIX KOJIEOAHUH (BBIHYXICHHBIX), KOTOPbIE HapyIIaloT padoTy BUOpoOyHKepa
U KaK CJIeJICTBHE, CTaOMILHOCT IIEPEMEIICHNUS 3aT0TOBOK.

KONeOAHUsL NO BUHMOBOLL
JAUHUU

npyoicuna \ " uptesm

Ny

T
Puc. 3.26. Cxema 6upodynkepa c manzeHYUANbHBIMU 6UOPAMOPAMU

I'nasa 4. OT}ICJ’IHTCJ’[I/I, NMUTATEJIN U MEXAaHU3MbI OPUECHTAIIMU 3aIPY30YHbLIX H TPAHCHIOPTHBIX yCTpoﬁCTB

Tema 4.1. OrcekaTenu (oTaeauTe n) (TeKOusI-TUCKyccus — 1 gac.)

Omcexkamenu — TIp€AHa3HavY€HbI I OTACIICHUSA 0)1HOI71 3aroTOBKH U3 06].].[61‘0 TI0OTOKa 3aroTOBOK U II€peaavu ©€ UTaTeNIo.
B HEKOTOpBIX ClTydasiX OTCEKATENH BBIMOIHSAIOT (DYHKIHIO ITUTATENS.

PaCCMOTpMM Hanboiee HTAPOKO NIPUMEHSIEMBIE CXEMBI OTCEKaTeNICH.

"ok g

T
=N
LY TNV TN

T e

Puc. 4.1. Tunvl omcexameneii Maza3uHHBIX U OYHKEPHBIX YCIMPOUCING:
a — wubepHblil ¢ OOHUM U 0BYMA OMCEKAMENAMU, C 6036PANHO-NOCIYRAMENbHBIM 0GUIHCEHUEM; 6 — MUNA KAYATIKU; 6 — K)JIAUKOGbLil, C
épauiamenbHoIM 08UNCEHUEM; 2 — 0APADAHHO20 MUNA;0 — C KAYAMENbHbIM 08UNCEHUEM; OUCKOBbLIL; € — 6UHMOBOIL; HC — C KOJIeOamelbHbIM
osuxncenuem; 1 — numamens; 2 — omcexkamens; 3 — OmMceKaOWas NOGEPXHOCHLL
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Tema 4.2. MexaHU3MbI OpHeHTAIHH (JeKIHUA-TUCKyccust — 1 gac.)

Mexanuzmul opuenmauyuu — 3TO yCTpOﬁCTBa, NpeAHa3HAYCHHBIC I NIPUAAHUS 3arOTOBKE OPUCHTUPOBAHHOI'O ITOJIOXKEHHUS ITPU IIEPEMEILICHU N
T1I0 TPAHCIIOPTHUPYIOIITUM yCTpOﬁCTBaM, a TaK¥Ke UId U3MEHEHUS OPUCHTAIMHN 3aI'0TOBOK U YAAJICHUS HECTIPABUIIBHO OPUEHTUPOBAHHBIX.

Bmapulma}l opuenmayua NpEeAHa3HA4YCHA NJI1 OpUCHTAUN HeTaﬂeﬁ B O6IJ_IBM JIOTKEC. HpI/IHI_II/IH paGOTBI TaKux yCTpOﬁCTB 3aKJIK0YacTCsAa B U3-
MCHEHHUH HAIlpaBJICHUA NNEPEMCIICHUS 3arOTOBOK.

IlepBbIit vua- Bronoii vuacTok o

WY
T

]
e BriTankuBarenn

I % V nanenune !E <«
g o

T

R

WO

Puc. 4.2. Yempoiicmea opuenmayuu
Puc. 4.3. Cxema ycmpoiicmea nosopoma 3azomoexu na 90° u 180°
(ucnonvzyemcs 6 ocnoenom ona I'lIC)

Tema 4.3. Tpancnoprubie ycrpoiictBa apromarudeckux Junuii (TYAJI) (1ekuus-auckyccust — 2 4yac.)

TYAJ

| C XKECTKOM CBA3BIO | | C rubKoii CBA3BIO | | [ ynanenus cIpyKku

ST AN /] N

N
1)
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o
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2] < =
: = 1|2 =
= o 5 = < <
S o g ) = @ @
£ |5 = |2 z ||E s |8 | |5
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2 = ° = S ||»= = = = = = = s 2 g
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= < = & = = = < = E @ >< () = =
o M o 3 ) o 3 ) = 9 9 = S S
Slle = < [[E > = = | > = o [[= =0 = I TSl I =

TYAJI npenHa3HavaroTCs AJsl IEPEIAavy 3arOTOBOK C OJHOW MO3HUIIMHU Ha IPYryro. B mporecce TpaHCIIOPTUPOBaHHUS AeTajel, MO0 3aroTOBOK
MOXET BBIIOJHATBCS PSJ CIOXKHBIX ONEpaIyii: TIOBOPOT M OPHEHTAIMsI 3arOTOBOK, 3arpy3ka M pasrpy3ka paboumX IMO3WIUH CTAaHKOB, pasjelicHue
MIOTOKOB, CO3JJAHUE 3aIeNIOB Ui oOecneyeHus Oecrnepedoiinoi paboTel muHUE. OT MPaBUIBHOTO BHIOOpA THIA TPAHCIIOPTHOTO YCTPONCTBA 3aBUCUT
IPOU3BOJUTETLHOCTD  HAAEKHOCTD PaOOTHI JIMHHN.

TYAJI nensitcs Ha Ba OCHOBHBIX Kilacca: TYAJI ¢ sx€cTkoi 1 THOKO# CBA3IMHU.

OTaenpHyI0 TPYIITy COCTABIISAIOT TPAHCIIOPTHEIE YCTPOHCTBA, IPEAHA3HAYCHHBIC AT YIAICHHS CTPYKKH.

TpaHcnopTHBIE YCTPOWCTBA aBTOMAaTHUECKUX JIMHUH C JKECTKOI CBA3BIO

Ilazoevre mpancnopmépet. IIpuMEHSIOT B aBTOMaTHYECKHX JIMHUSAX U3 arperaTHBIX CTAHKOB, OCYIIECTBIISIOMINX 00paboTKY KOPITYCHBIX JeTa-
JIell, BaJlIOB JNEKTpOJABHUraTeNel, oceil U cTyneHuaTsX BasoB. OOpabaThiBaeMble 3arOTOBKH IIEPEMENIaloT ¢ OJHON MO3UIUK Ha APYIYIO Ha Ompee-
NEHHBII 1IAT, paBHBIN PACCTOSHUIO MEXK/y CTAHKAMH MIJIU KPATHBIH eMy.

Tunbl AroBbIX TPAHCIOPTEPOB:

— ¢ cobaykamu;

— ¢ ¢pnaxkamu;

— rpeiidepHsie;

— peiiHepHbIe;
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— TOJIKAKOIIHUEC,
— MCIHBIC.

Puc. 4.4. Cxembl mpancnopmépos agmomamu4ecKux JUHUIL ¢ HCECMKOU C8A3bIO:

1 — wmoipu; 2 — oemanu; 3 — mpancnopmép; a) wiazosvlii MPAHCHOPMEDP ¢ COOAUKAMU; §) WIA206bLIL MPAHCROPMED C NOBOPOMHBIMU
WMAaH2amu U ¢ HeECMKO 3aKPenIEHHbIMU HA HUX WMBIPAMU; 8) 2PelihepHbLIL uiazoeblil MPAHCROPMED CO WIMBIPAMU; 2) MONKAIOW{UIL UiA206blil
mpancnopmép; 0) yenHoi mpancnopmeép

HaubonbIee pacnpocTpaHeHne MOXyYHIn wazogsie mpancnopmeput ¢ cobauxamu (V = 10 m/mun) (puc. 4.4, a). VX IpenMyIecTBo — mpo-
CTOTa JIBMKEHUs (IPAMOJIMHEHHOE BO3BPATHO-IIOCTYIIATEILHOE) U MPOCTOTA NMPHUBOJA (ITHEBMO- MJIM THUPO-), @ OCHOBHON HEIOCTATOK — CIIOXKHOCTh
TOYHOro 0a3upoBaHMs Ha paboyel MO3UIMU CTaHKA.

VYerpoiicTBo n paboTa: Ha ITaHTe YCTAHOBJICHBI IONPYKUHEHHBIE COOAUKH Ha ocsixX. [Ipy MBI KEHUH BIiepe] (ClieBa HAIIpaBo) IITaHTa COBEp-
IaeT BO3BPaTHO-IIOCTYIATENbHOE IBI)KEHHE, 3aXBAaThIBAET 3aTOTOBKY M IepeMellaeT Ha CIEAYIOIlylo Hosuuuio. IIpu OBr>KeHHM Ha3am coOauyku
YTaIIUBAIOTCS, TIOBOPAUUBASICh HA OCSIX, H IPOXOAAT O] 3arOTOBKOIL.

Lazosvie wmanzossle ¢ gaarxckamu (puc. 4.4, 6) obecrieunBalOT CKOPOCTD NepeMeleHus 6osee 10 M/MuUH 1 GoJiee TOYHOE TO3UIIMOHUPOBA-
HHE 3arOTOBOK Ha pabo4ux mosuuusix. [Ipu nBmkeHnu BHepés mTaHra ¢ (uUiaKKaMH 3aXBaThIBaeT 3arOTOBKU U IEpeMeIIacT UX Ha ojguH miar. [Ipu
JIBMDKEHUH Ha3a]| IOBOPAYMBACTCS HA ONPEACIEHHBIN Yo U 0CBOOOXKIAET 3arOTOBKH. 31eCh TpeOyeTCs NOMOIHUTENILHbIA TPUBOJIL.

I'peiipeprvie wazosvie mpancnopmepet (puc. 4.4, B). llltanra Tpancrnoptepa ¢ (akkaMu IepeMelaeT 3aroToBKy B JIByX B3aUMHO NEpPIICH-
JIUKYJIAPHBIX HalpaBieHUsX. TpaHcropTep paboTaer Mo cliefyromeMy LUKIY: IOJbEM 3ar0TOBOK BBEpX, IIepeMelleHNe Ha OUH IIar BIepéN, omyc-
KaHUE Ha HAIpaBIIIOIIME U BO3BPAT B HCXOAHOE MOJI0XKEHHe. TpaHCIIOpTephl JAHHOTO TUIIAa IPUMEHSIOTCA B TeX CIydasx, KOTr[a 3aXBaT 3aT0TOBOK
MOJKET OBITh OCYIIECTBIIEH TOJIBKO C OJHOWH CTOPOHBI ¥ IS IIEPEMEIIEHNS U YCTAaHOBKHU UX CIIEyeT CHavyana MOMHATb.

Peiinepnvle wazosvie mpancnopmepet. IlpenctaBisior co0o0il yCaoKHEHHbIH TUI rpeiiepHbIX. 3aroTOBKU MEpeMEIatoTCs 3aXBaTaMu, CUIs-
UMY Ha INTaHre, KOTOpasl paclojaraercs CBepXy CTAHKOB. DTU TPaHCIOPTEPH! HALIIM IPUMEHEHHEe Ha aBTOMATHYECKUX JIMHHUAX A 00paboTKu
BaJIOB. VX IpenMyInecTBa: yrpoIaercss KOMIOHOBKA JIMHUU U 9KOHOMHS IIPOU3BOICTBEHHON IIIOMIA/IH.

Tonkarouwue wazoevie mpancnopmepet (puc. 4.4, r). B HUX WITOK IMAPOLMIMHAPA HENOCPEICTBEHHO JACHCTBYET Ha IOCIIEIHIOI 3arOTOBKY
BCEro psija, IepeMelias UxX BIUIOTHYIO ApYT K Apyry. Hemocrarok: HakoruieHHe omUOOK IPH MO3HLHMOHUPOBAHHU 3arOTOBOK M3-3a pa30dpoca UX Ju-
HEWHBIX pa3MEpOB.

Ilennvie mpancnopmeput (puc. 4.4, ). Moryt npuMeHsTbCS KaK B KA4ECTBE CPEJICTB HEMPEPHIBHOIO TPAHCIIOPTA, TAK M IIArOBOr0. 3aroTOBKU
CBOOOIHO JIeKallye Ha IeMH MepeMelaloTesl Ha pacCcTosiHEe Oojbliee, 4eM MPeIyCMOTPEHO IIaroM MexIy HO3HLIUAMH. 3aTOTOBKU HepeMeIaoTcs
10 TeX 0P, OKa HAaUYHYT paboTy BBIIBHKHBIE YIIOPEIL.

Tpanucnopmusie pomopul. (Bvioams pazoamounsiii mamepuarn). IIpUMEHsIOTCA B POTOPHBIX aBTOMAaTHYECKUX TUHUAX. C MOMOIIBIO POTOPOB
BBIIIONIHACTCS Tlepefada oT OJHOro pabodero Mecta K Apyromy. TpaHCIOPTHBIE POTOPHI BKIIOYAIOT MEXaHH3MBI 3aXBaTa U OPUECHTAIUH 3aTrOTOBOK,
yOaJeHHs] X M3 MOTOKA, KOHTPOJ, IOJOXKEHHs, H3MEHEHHsI MX IIaroBOr0 PAacIHOJIOKEHWs, CONPOBOXKACHHUS 3arOTOBOK Ha yJacTKe Iepenadn,
HOANMTKY, JeJeHUs] U 00beAUHEHUs MOTOKOB. Ilepenayua geTau ocyIecTBIAETCs HeOCPEICTBEHHBIM BbLIABIMBAHUEM WIIH NIEPETACKUBAHUEM €€ U3
a3a TPaHCIIOPTHOTO POTOPa B pabouMii, C MPUHYAUTEIBHBIM IPUBOJOM OT Ky/IauKa.

Puc. 4.5. Cxema mpancnopmnozo pomopa
Ilosopomnuuie ycmpoiicmea. C X TIOMOIIBIO OCYIIECTBIISIETCS HF3MEHEHHE OPUEHTAIMH 3aT OTOBOK.
B 3aBHCHMOCTH OT TEXHOJOTHYECKOro Mpolecca 0OpabOTKM 3arO0TOBKH, Ha aBTOMATHYECKOW JIMHHH HPUMEHSIOTCS CICIYIOIHE THITbI
MTOBOPOTHBIX YCTPOUCTB!:
- MOBOPOTHBIE CTOJIBI TS TIOBOPOTA 3aTOTOBOK BOKPYT BEPTHKAIBHON OCH;
- GapabaHsI [T TOBOPOTa BOKPYT TOPH30HTAIEHON OCH;
- KaHTOBATENH JUIsS TOBOPOTA 3arOTOBKU BOKPYT HAKIIOHHOH OCH.

~ .
Puc. 4.6. Cxema opuenmupoganus 3a20moeox
IIpucnocoonenus-cnymuuxu. [IpUMeHSIOTCS Ul AeTaneil CI0XKHOI (HOPMBI (KONEHYATbIe Bajlbl, IIATYHBI, PhIYark, BEHTHIIH, HOPIIHH H T.IL.),
KOTOpBIE TPYAHO aBTOMATHUECKH (PHKCUPOBATH M 3aKPEILIATH Ha MO3HIUAX 00paboTKN.
®dopma 1 rabapuTHI CITyTHUKOB 3aBUCAT OT (JOPMBI M pa3MepoB 00pabaThIBaE€MOi JIeTalll U criocoda MX 00pabOTKH Ha aBTOMATHYECKOH JIMHUH.
TpaHCTIOPTHBIE CHCTEMBI aBTOMATHYECKMX JMHHUH CO CIYTHUKAMH COCTOST M3 TPAHCIIOPTEPOB JUIS MPAMOTO M BO3BPATHOTO MEPEMEIICHUS
CITyTHHKOB U JIBYX CBA3BIBAIOIINX MX TPAHCIIOPTHEIX YCTPONCTB, PACHOJIOKEHHBIX B HAUaje M B KOHIIE JIMHHH.

Tpancnopmnusie ycmpoiicmea eo3epama cnymuukos. IlepeMelaloT CIlyTHUKH OT KOHIIA JIMHUM K €€ Hayaly Ha 3arpy304Hyio nosuuuo. Jis
HOJIy4CHUsI KOMITAKTHON JIMHUU HX PACIONararoT MO OCHOBHBIM TPAHCIIOPTHEIM YCTPOHCTBOM HITH HaJl HUM.

TpaHCTIOPTHBIC YCTPONWCTBA ABTOMATHYCCKUX JIMHHI € THOKOH CBSI3bIO
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Puc. 4.7. Cxema mpancnopmépoe ¢ 2ubKoll c6:a3bi0 014 nepemeujenus oemaineii:

@) MpaHCcROPMHAA CUCHEMA, NPUMEHAIOWAACA HA YYACIKE MOKAPHOU 00pAOOmMKY HYMPEHHUX KOJIeY 8 A6MOMAMUYECKOM yexe; )
UenHOIl MPAHCNOPMED O HENPEPBLIGHO20 WU NEPUOOUYECKO20 nepemenjenus demaneii; 1 — asmomamuyeckuit oOynkep; 2 — no0véMHUK; 3 —
omeooaujue nomku; 4 — 3a20moeKu Koney; 5 — agmomamuyeckuii Mazasut; 6 — agmomamol; 7 — mpancnopmép-pacnpeoenumens; 8 —
0MmeooAMUIL MPAHCnOPpmMEP

Asmomamuueckue auHuu ¢ 2uOKOU C6A3b10 — STO JIMHUM, B KOTOPBIX CTaHKM pPabOTAalOT HE3aBUCHUMO JAPYr OT JApyra, IO CBOEMY
CaMOCTOATENIbHOMY LIMKILY, @ CBSI3b MEX1y HUMH OCYILECTBILIETCS Oarofapsi MeKOIepaluoHHbIM 3a/IelIaM.

Tunosast aBTOMaTHYECKas IMHUS C THOKOM CBSI3bI0 COCTOUT U3 CIISAYIOIINX OCHOBHBIX TPAaHCIOPTHO-3aTPy304HBIX YCTPOHCTB (cM. pHc. 4.7, a).

I1o0vémuuku — npeJHa3HAYCHBI JUI1 TPAHCTIOPTUPOBAHUS 3aT0TOBOK Ha 331aHHYIO BBICOTY, C KOTOPOW OHM IO/ ACHCTBHEM COOCTBEHHOIO Beca
CKaTBIBAIOTCS 110 TPAHCIIOPTHBIM YCTPOHCTBAM K pabounm mo3uuusaM. Ha aBToMaTHYeCKUX IMHUSX IPUMEHSETCs] TPH BUJa OAbEMHUKOB: IIEIHBIE,
TOJIKAIOIINE, BUOPAIMOHHBIE.

Llennoii no0vémHUK — 3aTOTOBKYU CKATBIBAIOTCS MO/ ICHCTBUEM CHJIBI TsDKeCTH. PaboTaeT MmIaBHO U C BHICOKOHM HAIEKHOCTBIO.

Tonkarowuii no0véMHUK — [U1 IOABEMA 3aTOTOBOK Ha BbICOTY He Oonee 1 merpa. Hemocratok — Manast NpOU3BOAUTENBHOCTD, BO3MOXHOCTh
3aKJIMHUBAHUL.

Bubpayuounstit no0bEMHUK — JUTS1 TPAHCTIOPTUPOBAHUS JIETKUX 3arO0TOBOK. MOXKET HCIIOIB30BATHCS M KaK ONEPALMOHHBIN HAKOIUTENb.

Tpanucnopmépvi-pacnpedenumenu — 1Jis1 paclpeeNeHs 3ar0TOBOK Ha psl NMapajllelbHO JEHCTBYIOMIUX CTaHKOB aBTOMATHUYECKOH JIMHMU.
PaznyaroTes 1o crioco0y TpaHCIIOPTHPOBAHMUS Ha IPUHYAUTENIBHBIC U IPaBUTAlOHHBIE.

TpaHcnoOpTHBIE YCTPOICTBa aBTOMATHYCCKHUX JIMHMI VISl YIAJICHUS CTPYKKH

B aBTOMaTHYECKMX JTMHUIX CTPY)KKA yAAIAETCsl pa3IMUHBIMU YCTPOICTBAMHU, KOTOPbIE B COBOKYITHOCTH COCTABJIAIOT TPAHCIIOPTHYIO CUCTEMY.
B 3aBHCHMOCTH OT KOMIIOHOBKH aBTOMAaTHYECKOH JIMHHU W OpPraHH3allUH Tpylda Ha HHUX IPUMEHSIOTCS, B OCHOBHOM, J[B€ aBTOMAaTH3HPOBaHHEIE
CUCTEMBbI YOOPKH CTPYKKHU:

- ABTOHOMHBIE KOHBEHEPHbI BBIHOCAT CTPYKKY M3 CTAHKOB B OOLIMI MarucTpalibHbIi KOHBEHEp, KOTOPBIH YCTAHABIMBAETCS BHE JIMHUM;

- KOHBelep BCTPOCHHBIH HEIOCPEICTBEHHO B JINHHUIO.

BEI160p cHCTEMBI 3aBUCHT OT KOHKPETHBIX YCJIOBHH padoThI IMHUH ((DOPMBI M pa3MepoB CTpYyXKKH, npuMensiercs mwin Het COX, tpebyercst
BO3BPAT CIIyTHHKOB H T.IL.).

Mexanuueckue Kongeiiepsl HaIUTH HaNOOJIbIIIee IPUMEHEHHE, OHN OBIBAIOT:

- JICHTOUHBIE CO CTAIbHOM WIJIM POPE3UHEHHOH JICHTOH;

- CKpeOKOBBIE;

- €pILOBHIE;

- BHOpPAINOHHEIE;

- IIHEKOBBIE.

Jlenmounvie Kougeitepyr. OOANAIOT BBICOKON NPOM3BOANTEIFHOCTBIO, TPAHCIIOPTHPYIOT CTPY)XKKY Ha OONBIINE PACCTOSHHSA, MPOCTHI IO
KOHCTpPYKIIHH, OECITyMHBIE U 9KOHOMHYHBIE B paboTe. HemocTaTku: M3HOC JICHTHI, YacTh CTPYKKH YHOCHTCS XOJIOCTOH BETBBIO JICHTHI ITOJ] PaMy.

Ckpebkosvle Kongeiiepbl. [IpUMEHSIOT A TPaHCIOPTUPOBAHHS MEIKOH ApoOieHoi cTpyxku. bpIBaloT IBYX BHIOB: JEHTAa CO CKpeOKaMH U
IITaHTa co CKpeOKaMu, HMEIOLINE BO3BPAaTHO-MOCTYIATEIbHOE ITepeMenieHne. [IpenMyImecTBo: JaloT BO3MOXKHOCTE TPAHCIIOPTUPOBATH CTPYXKKY MO
0ONBIINM YTIIOM HaKJIOHA U 9(()eKTUBHO pabOTArOT Ha HEOONBIINE PACCTOSHUSL.

Epuwossie kongeiiepol. IlpenctaBinsior co0O0H METAIMYECKUI kemod ¢ NMpUBapeHHBIMH BHYTpU ero munamu. CoBepuiaeT BO3BPaTHO-
MOCTyIaTeNbHOe IBIDKCHHE INTaHra ¢ epmiamu. [Ipm pabodeM Xojie INTaHra HPOTAIKHBAEeT CTPYXKy BrHepex. IIpm XoiloctoM Xopme mITaHra
TIPOCKaJIb3EIBACT MO CTPYXKKE, KOTOpast yASP KUBASTCS IIHITAaMH jken00a. D(hPeKTHBHO paboTaeT H MCIOIb3yeTCsl UL BUTOH WM CIIMBHOW CTPYIKKH.

Buopayuonnsie mpancnopmeper. Coctost u3 xenoda Ha YIPYruX ymopax, KOTOpbIe COBEPLIAIOT BHOpAIHOHHOE ABMKeHHE. D(HGHEeKTHBHO
HCTIONB3YIOTCS IS TPAHCIIOPTUPOBAHUS BUTOH M MEIIKOH CTPYIKKH.
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Puc. 4.8. Cxemwvt TYAJI ona yoanenus cmpyscku:
a — 1ICHMOYHDBLIL K iep; 0, 6 — CKPeOKOBbLIl K iep; 2 — ep 11l Ki iep;
0 — 6UOPAYUOHHBLI MPAHCROPMEDP; € — WIHEKOBblIl KOHEellep

Hlnexosvie Kongeiiepsl. CocTosAT M3 xenoba, B KOTOPOM paclojiaraeTcs BHHT W HPHUBOA. BBIMONHAIOTCS OIHOLIHGKOBBIMH MM
JIBYXIITHEKOBBIMU. PaboTaroT HasieHO U 3Q(PEKTHBHO C JIFOOBIM BHIOM CTPYKKH.

ITneemamuueckue ycmpoiicmea ObIBAIOT ¢ HaTHETATEIBHOU, BCACHIBAIONICH M BCAChIBAIONIEll HarHETaTeNbHOH cucTeMaMu. IIpumeHsioTces B
OCHOBHOM B aBTOMAaTUYECKHX JIMHUAX ISl yJaJ€HUs MbUIEBUIHON CTPYKKH.
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Tuopagnuyeckue ycmpoiicmea IPUMEHSIOT Ha aBTOMAaTUYECKUX JIMHUSX, TIE CTPYXKKa OT KaXKI0T0 CTaHKA CMbIBaeTCst CHiIbHOM cTpyéit COX
U IocTymaer B obmmii coopuuk, rae COX oraensercs oT CTpyKKH U MOAaSTCs 0OpaTHO.

Maznumnuiii KoHgeitep COCTOMT U3 3aAMKHYTON LICIIM HATAHYTOM Ha 3BE3/10YKH, KOTOPBIC MMEIOT CBOW mprBoA. Ha nenu uepes mar CMOHTHpPO-
BaHbI MaTHUTBI, HAJl KOTOPBIMHU PacIosoxkeH kopod. [Ipy nepemelieHn MarinToB, OHU YBJICKAIOT 32 COOO OT CTAHKOB CTPYXKKY.

Tema 4.4. Ilpumepspl 3arpy3KH TeXHOJOTHYECKOT0 000pyA0BaHusl (JIEKIMA-AMCKYCcCcHs — 2 Jac.)
CxeMa 3arpy3KH arperaTHoro CTaHka ¢ HCIoJib30BaHHEM MaHUIYJIATOpa
Jlns 00paboTKH AeTaseil Ha arperaTHbIX CTaHKAaX B TEXHOJIOTMYECKOM IIPOLECCe 3a/[aeTCsi MHOTOMHCTPYMEHTAIbHAS 1 MHOTOIIO3HI[OHHAs 00-
paboTka.
Vinop kmunosori
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Puc. 4.9. Cxema 3azpy3ku 9-mu winuHOeIbHOZ0 CMAHKA 013 0GpAdOmMKU demalneil epaujeHus

B HCXOHOM IMOJIO)KEHUH CHIIOBBIE TOJIOBKH arperaTHOro CTaHKa OTBEACHBI 10 KOHIIA OT 00pabaThiBaeMoii 3aroTOBKH (pyKa MaHHUITYJISITOPA Ha-
XOJUTCS B BEPXHEM HOJIOKCHHMN).

B 3TOT MOMEHT OCYIIECTBIISICTCS IOBOPOT CTOJIA HA Yrojl, PaBHBIN YIIy MEXTy HO3HIHMAMH. B KOHIIE TOBOpOTa yIop, yCTaHOBJICHHBIH Ha CTO-
JIe CTaHKa (YUCII0 YIIOPOB PAaBHO YKCIy MO3UIMKN), Haberaer (Bkitouaer) Ha Bkiroyaresib BK1 u ¢ 3Toro MmomeHTa HaunHaeTcs padota MaHUIYJIATOPA.
B koHLe X012 s1eBast aHra 3aXBaThIBAaeT 3ar0TOBKY M3 Mara3uHa u cpabareiBaeT BKS ot 3aaT4nka, KOTOpHIil IOAET CUTHAJ HA MTOJJbEM PYKH MaHH-
yJsITOopA.

B konue xozna cpabatsiBaer BK4, kotopslii nogaer curnan Ha padory 111, cinenoBarenbHo, pyka nepeMenaercs B HarpaBieHuu paboyeil 30Hbl
craHka. B koHue xona cpabarsiBaet BK2 u nogaercs curnan Ha onyckaHue pyKd MaHHITyJ1aTopa. B KOHIle X0/1a j1eBasi 1JaHra yCTaHABJIMBAET 3aro-
TOBKY B 3arpy30uHyIo Mo3uLuio IX, a npaBas aHra 3akperuisieT 3aroToBKY, HaXOASIIYIOCs oclie 00padoTku B BochbMoid nosuimu VI — pasrpysou-
HOH.

B xonue xona cpadarsiBaer BKS u nopaercs cursan Ha nogbseM pyku Manumyssaropa 1[2. B konue xona noxbema, cpadatsiBaer BK4 u dop-
MmupyeT cursai Ha L1, KoTopslil B cBOIO ouepensb NepeMelaeT pyKy B HCXOQHOE NOJI0XKeHHe. B KoHIIe 3Toro nepeMeleHys mpasasi IaHra Haberaer
Ha KJIMHOBOM yII0p.

[peononeBas yCuius MPYKHUHbI, TEPEMELIAIOTCS MOABMKHBIC JIEMEHTHI [IAHTOBOTO COSANHEHNS, B PE3yJIbTATE YEro 3ar0TOBKa MePeMenaeTcst
U3 UAHTH U MONaJaeT B OTBOAAIIMI JIOTOK. Takxke B KOHIIE 3TOro xo/a "cobauka' MoBOpauyMBaeT XparoBOe KOJIECO Ha OJIHY MO3HUIIMIO, B PE3yJIbTaTe
YEero Mo/ JIEBYIO L[AHTY, 32 CUET MOBOPOTA Mara3nHa MOJBOIUTCS OUepeaHas 3aroTOBKa.

Cxema 3arpy3Kd H pasrpy3KH TOKAPHOTO BEPTHKAIBHOIO MHOTOLITTHHACIBHOTO IOJIyaBTOMATa
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L;:'ﬂ@ wnunoens
|

,E'? % o Maczasun
(- “ Hakonumeilb
4
B s

Puc. 4.10. Cxema 3arpysku Ha npumMepe cranka 1A282 5300
B 1CX0AHOM COCTOSIHUM pyKa MaHMITYJISITOpA HAXOJUTCS B BEPXHEM IOJI0XKEHHUH, BBIIBUHYTA, CXBAT pa3Kar.
Torna, xorya 3aKOHINTCS TpoIiecc 00pabOTKM BO BCEX MIMMHAEIAX CTAaHKA, M MHCTPYMEHTHI OTOM/IYT OT 3arOTOBKH B MCXOIHOE IOJIOXKEHHE,
OCYIIECTBUTCS TTIOBOPOT CTOJIA CTAHKA M B 3arPy309HON MO3MIINH OKaXKEeTCs 00pabOTaHHas 3aroTOBKa.
Y1nop, ycTaHOBJIEHHBIH Ha MOBOPOTHOW YacTH CTOJIA, 3AMKHET 3JIEKTPUYECKUH KOHTAKT, KOTOPBIA BhIpa0aThIBAa€T CUTHA /I Hayajga paboThl
MAaHUITyJIATOpa, KOTOPask OCYILECTBIIAETCS TaK.
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[

Puc. 4.11. Hexoonoe nonoscenue.
11, 4, U3(3,P), 14, 113, 114, LI5(S), 4, 113, 114, 11, 114, 114, I]1

Ipoucxonur BeIaBIXKEHHE pyKHu 111, 3arem omyckanue 114, 3axBat 3arotoBku 113, mogsem pyku 114, BIBIKEHHE B MCXOMHOE TOJIOXKEHHE,
OIlyCKaHHe, B pe3ysbTaTe 4ero oopadaTbiBaeMasl 3aroToBKa OyJIET YCTaHOBIECHA B MOABIKHYIO IUIAHKY (T.e. B CBOOOIHOE MECTO), Jajee padKaTHe
cxBara L3 u mogwsem pyku L14. Ilpn 3aBepmieHnn nogbemMa cpadaThlBaeT KOHTAKT, KOTOPBIH BeIpaOaThIBACTCS CUTHAIIOM JUIsl paboThl muutuHapa 115, B
pe3yJIbTaTe Yero MojBIKHAs [UIaHKA IIEPEMECTUTCS Ha BEIMUYHHY I1ara S. B pesysbTaTe 3TOro mepeMelreH s moj pyKoi CXBaTa OKa)KeTCst 3ar0TOBKa,
HepeMeIeHHas TIOJJBIXKHOM IUIAHKOH M3 TpyOYaToro JIOTKA, a oOpaboTaHHas 3aroToBKa OyJeT OTBOIAMTHCS B OTBOISIIMIA JIOTOK (MO JIeHCTBHEM
Beca).

3arem Oyzer omyckanue pyku 1[4, 3axBaT 3aroTOBKH, IOIbeM PYKH, BEIIBIDKCHHE HAa pabOUyIO MO3UIUIO IIITHHACIS CTaHKa, OIlyCKaHUE 3aro-
TOBKHM B 32)KHMHOE IIPUCIIOCOOJICHHE, 3aKUM €€ B IIMNHIEIE, Pa3KUM CXBaTa, IOABEM PYKH M ee BJBIKeHHe L1, IpUXoa B MCXOHOE MONOXKECHHE.

Bpemst 3TOro nukia 10KHO ObITH MEHBIIE CAMOTO POJIODKUTEIFHOTO TIEpeX0/ia U3 ONepaluii TEXHOIOTHYECKOro Iporiecca.

Ecnu 3aroToBka Jo/bkHA OBITH 00pabOTaHa ¢ ABYX CTOPOH, TO B 9TOM CIydae BKIIOUaeTcs B padoTy L2 u B 3TOM cirydae UK JOIDKEH OBITH
HIOBTOPEH.
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3arpyska M pasrpy3Ka TEXHOJIOTHYECKOT0 000pyI0BaHHs IPOMBIIILUICHHBIM POOOTOM

IMpombInmieHHsIil poOoT 3a0HpaeT 3ar0TOBKY M3 Mara3dHa-HAKONUTEIS 3arOTOBOK U yCTaHABIMBAeT ee sl 00paboTku Ha craHok ¢ UITY. 3a-
TEM pyKa OTBOJAMTCS Ha3aj, MPOMCXOAUT 0OpabOTKa 3arOTOBKH C OJHOH cTOpOoHHL. ITo okoH4YaHMH 00pabOTKH M OTBOJE PEKYIUEro MHCTPYMEHTA B
HCXOZIHOE TOJIOKECHUE, PyKa MaHUITYJIATOPa NEpeMeIacTCsl B HAlPABJICHUH OCHOBHOTO BpAICHHMS, 3a0UpaeT 3aroTOBKY, BHIHUMACT N3 3aXBAaTHOTO
yCTpoOiicTBa, ToBopaunBaeT Ha 180° 1 cHOBa ycTaHABIMBAaeT 3arOTOBKY Ha CTaHOK. Pazkumas cxBaT, pyKa IPOMBIIIIEHHOTO poOOTa MepeMeIiaeTcst
U3 30HBI 00paOOTKH, IPOM3BOIUTCSI 0OPAbOTKA 3aTrOTOBKH C APYrOi CTOPOHBL.

- OYHKEp ¢ 3aroTOBKaMI;

M. 7'8 3 - 3aroToBKa;
| 4 - Iy/IBTH yrpaBIeHns;
\ 5 - KOHTPOJILHO-H3MEPHTEIBHOE
YCTPOIiCTBO;
) 6-11P;

7 - neranb;

‘—} ./ 8 - Mara3uH HaKOIUTEIb

Puc. 4.12. Cxema asmomamusayuu 3az2py3Ku u pasepy3Ku moxapnozo cmanka ¢ Iy
€ ROMOWBIO NPOMBLULIIEHHOZ0 POGOma
IMocie oxkoH4aHust 0OPaGOTKH, PyKa IPOMBILIICHHOTO podOoTa MepemMenaercs B 30Hy 00paGoTKH, 3a0Hpaer 3aroTOBKY, IIOBOPAYMBACTCS Ha
180° 1 ycTaHaBIMBAET 3arOTOBKY B aBTOMaTHYECKOE H3MEPHUTEIBHOE YCTPOICTBO, I/Ie OCYIIECTBIISETCS aBTOMAaTHIECKII KOHTPOJIb Pa3MEpPOB.
IMocne Hero oOpaboTaHHAsE 3ar0TOBKA PYKOi IPOMBIIUIEHHOTO POOOTa YCTAHABINBACTCS HA Mara3uH-HAKOMHUTENb 00paOOTaHHBIX 3arOTOBOK.

Paspen 5. CpencrBa M MeTOAbI ABTOMATH3ALUM KOHTPOJISI U COPTUPOBKYU U3/1eJIMi B MAIIMHOCTPOCHUHU

Tema 5.1. O6urue cBereHnss o KoHTpoJIe (ekuusi-auckyccus — 0,5 gac.)

KoHTpobHBIE aBTOMATHI, OCHOBAaHHBIE HA YHCTO MEXaHWYECKUX IIPUHIUIIAX, TOSBIIINCH JaBHO, OHH IIPHMEHSIOTCS B MACCOBOM IIPOH3BOJICTBE
IPOCTHIX JieTaleil (POJIMKOB, IIAPUKOB).

C HOSBIICHHUEM 3JICKTPOHUKU KOHTPOJIBHBIC YCTPOHCTBA 3HAYUTENBHO PACIIMPIIN CBOH (YHKUMH. BriepBbie B MAaIIMHOCTPOCHUM aBTOMATHYe-
CKME KOHTPOJIbHBIC YCTPOHCTBA OBLIN HPUMEHEHBI ISl KOHTPOJIS IIapaMeTpa B Iporecce 00paboTKU Ha KPyIio-IIIN(OBaIbHBIX CTAHKAX.

Ha3naueHue KOHTPOJISL COCTOUT B TOM, YTOOBI HENPEPHIBHO MIIH IEPUOANYECKH OCYLIECTBISITE KOPPEKTHPOBKY (PEryIHpOBaHHE XO1a TEXHOIO-
THYECKOro Ipolecca). ITO PeryinpoBaHHE MOXET OCYILIECTBIATHCS BPYYHYIO M C HCIIOJIb30BAHUEM BBICOKOHNPOHM3BOIHTEIBHBIX aBTOMATHYCCKHUX
KOHTPOJIbHBIX YCTPOUCTB.

Pabouas MalInHa-aBTOMAT, CHaOXKEHHAsl aBTOMATHIECKUM PEryJIHPOBAaHHEM, IT03BOJISIET HE TOJIBKO KOHTPOJIMPOBAThH BBIIOIHACMBIEC TTapaMeT-
PbI U3/JENHS, HO U IIPOM3BOIUT CBOCBPEMEHHYIO 3aMEHY PEXKYILEro HHCTPYMEHTa, KOPPEKTUPOBATh MApaMETPhI PEKUMOB PE3aHHUs1, CKOPOCTh MOAAYN
COX B 30Hy 00pabOTKH, KOHTPOJIMPOBATH TEMIIEPATYPY PE3AHUSL, KOTOPBIE OCYLIECTBIISIOTCS B IIPOLIECCE JUHAMUKH.

ABTOMaTHYECKHE KOHTPOJIBHBIE YCTPOICTBA ITO3BOJISIOT PELIaTh 3a0auu.

Hckmouenue, 11060 yMEHbLICHHE BIUSHUS BPEMEHH KOHTPOJISL Ha JJIMTEIbHOCTH 00pabOTKH.

OO6ecrniedyeHue 3alaHHbIX MPEAEIOB H3MEHEHHS [TAPAMETPOB, BHITOIHIEMBIX Ha ONEPALIUH.

3HaunTeNbEHOE COKpaIlleHre OpaKa 3a c4eT NPOPIIIAKTUKH POJI aBTOMATHIECKOI0 KOHTPOJISL.

VY m0060ii MalIMHbI CYLIECTBYET XapaKTePU3YIOLUIUI ee nmapaMerp, KOTOPbI Ha3bIBaeTCs nepuodom peyaupogku T, KOTOPBIA COCTOUT U3 Clie-
JYIOIIHUX YETHIPEX COCTABIIIONIMX:

— 11 — Bpems nepemerieHus: 00paboTaHHOMW JeTanu U3 paboueid 30HbI 10 KOHTPOJILHOTO YCTPOUCTBA;

— t2 — Bpems1 OT Hayasa MpoIecca N3MEPEHHsI 10 OKOHYATEIbHOTO 00pa30BaHMUs PEryIUPYIOIIEro CUTHAA;

— t3 — Bpems mepeMenIeHns] PEeryIupyIONero CHrHaja K HCIOJIHATEIFHOMY MEXaHH3MY CTaHKa;

— t4 — Bpems1, HEOOXOIMMOE ISl UCTIOJTHEHHST MEXaHH3MOM CTaHKa PETyJIHPYIOIIEro CUTHAIA.

4
T=>t
i=1

JInist GBICTPOTEUHBIX TEXHOJIOTHYECKUX MPOIIECCOB HEOOXOIMMO KaK MOXKHO OOJIbIIe COKpAIIaTh IEePHOJ PEryIHpOBaHMs, YMEHbIIAs ero co-
CTaBJISIIOIIHE:

— YMEHBIINTH t] 3a cueT NpUOIMKEHNS MecTa KOHTPOJIS 1 00pabOTKH M YBEIMUEHHS CKOPOCTH IIePEeMEIIeHNS 3aTOTOBKH;

— YMEHBIINTH t2 3a CYET aBTOMATH3ALNH KOHTPOJIS;

— YMEHBLINTS t3 3a CUET COBEPIICHCTBOBAHMU CIIOCO0A ITEpeaur PEryIHPYIOIIEro CHrHaja K HCIOIHUTEIEHOMY MEXaHHU3MY;

— YMEHBUINTS t4 3a CUCT HOBBIIICHUS Ka4ecTBa U OBICTPO/ICIICTBHS HCHIOIHUTEIBHOTO MEXaHU3Ma.

Hanpumep, B aBTOMaTHYECKUX KOIMMPOBAIBHBIX CTAHKaX BCE COCTABIISIONIME MEPHO/a PEryTHPOBAHUS CBEICHBI K MUHIMYMY OJ1arofapsi aBTo-
MaTHU3aIHN KQKION U3 HHX.

Ocoboe MeCTo cpey KOHTPOJIBHBIX YCTPOHCTB 3aHUMAIOT KOHTPOJILHO-COPTUPOBOYHBIE aBTOMATEI, KOTOPHIE MO3BOJISTIOT M3 00IIel Macchl 00-
pabaThIBaeMBIX 3arOTOBOK B Ipenenax nomycka T Beiaenuth oOpadorannbie aetanu ¢ nomyckom T- = T/n,

rae T' — 3aBHCHT OT TOYHOCTH KOHTPOJIBHO-COPTUPOBOYHOIO aBTOMATA.

Heo0XomuMOCTh B KOHTPOJIBHO-COPTHPOBOYHBIX aBTOMATaxX OyIeT COXPaHATHCS JI0 TeX IOp, II0Ka He MOSBHTCS 000pyJOBaHHE ¢ Ooiee BEICO-
KOM TOUYHOCTBIO.

I'TIC cymiecTBEeHHO PacLIMPSIOT KPYT 3a1a4, KOTOPBIE JOJDKHBI BBITONHAT CPEICTBA ABTOMATHYECKOTO KOHTPOJIS.

3aodauu, pewraemoie npu gynxkyuonuposanuu I'lIC:

— KOHTPOJIb Pa3MepoB, (HOPMBI, IIEPOXOBATOCTH;

— KOHTPOJIb COCTOSIHUSI 000PYJOBaHHS;

— KOHTPOJIb pabOoThI IIPOMBIIILICHHOTO poO0Ta C TOYKU 3PEHHS O3UIHOHUPOBAHHS, HAIEKHOCTh CXBATA YCHUIIHS 3aKPEILICHUS 3arOTOBKH;

— KOHTPOJIb TPAHCIIOPTHBIX CPE/ICTB;

— KOHTPOJIb PEXYIEr0 HHCTPYMEHTA;

— KOHTpOJb cocTosiHus ACY;

— KOHTPOJIb aBTOMAaTHYECKUX CKJIAJIOB.

3aoauu, pewaemvie npu ouaznocmuposanuu I'lIC:

— HaJIMYHe PEXYILEro HHCTPYMEHTA U €ro CBOCBPEMEHHAs CMEHa;

— KOHTPOJIb TAPAMETPOB IIeTeil MUTaHHS (ITEKTPUIECKUX, THIPABINIECKHUX, JIEKTPOMarHUTHBIX);

— Hanuuue u pacxon COX;

— KOHTPOIIb HOPM TOYHOCTU 00OPYAOBAHUS H COOTBETCTBUE X HOPMATHBHBIM;

— KOHTPOIIb AUHAMUKH 000PYIOBAHHS.

Cnoco6vl KOHmpon:

— aKTHUBHBII KOHTPOIIb;

— TaCCHBHBIIl KOHTPOJIb.

Otmuane 1 ot 2 3amoyaercst B TOM, YTO B 1| KOHTPOIIb BBITOIHIEMOTO ITapaMeTpa OCYIIECTBIISICTCS B IIPOLIECCE €0 BEIACPKUBAHHS.
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Hampumep, ckoba aktuHOro kontpoist AK-3M mo3BossieT B mporecce HUTM(OBaHUSI HENPEPHIBHO U3MEPATH 00pabaThIBaCMblii HAPYKHBII
JHaMeTp 3arOTOBKH, KPOME TOTO, OHA BEIPAa0AaTHIBAET CHTHAI Ha IEPEXOi OT YePHOBOTO K YHCTOBOMY HITM(OBAHMIO, a TAKXKE CHUTHAI HA MPOIECC
BBIX@)XKHBaHMs. Bpems nporecca BIXaXUBaHUs PETYIIHPYETCs Pele BPEMEHH.

Buowi konmpona:

— KOHTPOIIb pa3Mepa;

— KOHTPOIIb BEIIMYUHBI KOJIEOAHHS Pa3MepOB;

— KOHTPOIIb ABYX I1apaMeTpOB;

— KOHTPOJIb KOJIeOaHuii IBYX MapaMeTpoB (KOHYCHOCTb, COOCHOCTb, OHEHHE).

Tema 5.2. Tatyuku (Jiekuus-guckycceust — 0,5 yac.)

9HeKTpOKOHTaKTHLIe JaTYUKN

B 3aBHCHMOCTH OT KOHCTPYKIIMH M Ha3HAYECHHS JIICKTPOKOHTAKTHBIE JATYMKU MOTYT OBITH IpeelbHBIMHU (OJHONPEAENbHbIEe U ABYXIIPEIeb-
HbIE) M aMIUIMTYAHBIMH. KpoMe Toro: phdaxHbIMU U O€3pbIYasKHBIMHU.

Orotr maruuk (puc. 5.1) cUrHamM3MUpyeT O BBIXOJE KOHTPOJIMPYEMOro pa3Mepa 3a BepxXHuil npenen. Ecian KOHTponupyembli pa3mep Oolbiie
BEpPXHETO Ipefielia, TO MOABIDKHBII KOHTAKT | IPHUAET B CONMPUKOCHOBEHHE C IOJABHKHBIM PETYIMPYIOIIM KOHTAKTOM 2 U B 3TOM CIIydae 3aropaercs
JIaMIIOYKa, KOTOpasi CHTHAJIM3UPYET O HAIMYHU UCIPaBUMOTo Opaka.

OToT 1aTyMK (pUC. 5.2) CUTHAIM3UPYET O BBIX0JIE KOHTPOJIMPYEMOro pa3Mepa 3a BEPXHUH U HHXKHUH ero npezienbHble 3HadeHus. Ecnu pasmep
BBIIIIEN 32 BEepXHee NpeJieNbHOe 3HaYeHue, TO 3aropaercs namma JI1, a ecnu 3a HYDKHHMIT ipenen, To JI2, 4To o3HavyaeT HeHCIpaBUMBIH Opak. Ecin He
roput Hu JI1, Hu JI2, TO pa3mepsl HAXOAATCs B mpeesax aomnycka. OObIYHO JIAMIIOUKH 3aKPBIBAIOTCS (PUIIBTPAMH Pa3HOTO [BETA.
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Puc. 5.1. Cxema 6e3pbIuakHOTO OJJHOTIPE- Puc. 5.2. Cxema 6e3pbI4axHOTO ABYXIIpE-
JIETIbHOTO 2J1eKTPOKOHTAKTHOTO JaTUHKa JENbHOTO JJIEKTPOKOHTAKTHOTO AaTYMKa

C NOMOIIIBIO Pa3IUYHbIX PbIYAroB (puc. 5.3) MOXKHO MOBBICUTH TOYHOCTb. Eciii 3aroroBka umeer pasmep OOJbllIe MPEAENIbHOro, T.€. B 3TOM
Cllydae M3MEpHTENbHBIH CTepikeHb | OKakeTcs B BEpXHEM IIOJIOXKEHUH, ITOBOJOK 2 Takxke OyleT B BEpXHEM IIOJIOXKEHHH, pPhIYar 3 IIOBEPHETCS IO
JacoBOH CTpeJIKe, 3aMbIKaeTcs KOHTAKT, 3aropaercs snammna JI1. Ecim 3aroToBka mMeeT pa3mep HIKE NPEJIENBHOTO, TO B 3TOM CITy4ae H3MEPHTENb-
HbII CTepKeHb | OyfieT HAXOANTBHCS B HIDKHEM IOJIOXKEHHH, a PblYar IPeoJoieBasi YCHIIUS IPY>KUHBI, IOBOPAYMBACTCS NIPOTUB YACOBOH CTPEIIKH,
3aMBIKAETCsl BTOPOM KOHTAKT, 3aropaercs JI2.

Ry
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Puc. 5.3. Cxema pblua’kHOro AByXIpeaensHoro  Puc. 5.4. Cxema amnaumyonozo oamuuka:
9JIEKTPOKOHTAKTHOT'O IaTYNKa 1 — nepeoe 36eno; 2 — wapnup;

3 — OCHOBHOéE€ 36€HO

Amnaumyonsie 0amuuKku UCTIONB3YIOTCS I KOHTPOIS MOTPEITHOCTH (GOPMBI IMIMHAPUISCKUX AETANeH, T.e. HEKPYIJIOCTH (JUIUIICHOCTD H
ap.).

B nporecce KOHTPOIISE NOTPEIHOCTH (HOPMBI, 3aTOTOBKA MOBOPAYMBAETCS HA U3MEPUTEIBHOM CTOJIMKE OTHOCHTENILHO U3MEPUTEIILHOTO CTPEIK-
HA. HpI/I YBEIUYCHHUH pa3dMepa, CTEPIKECHDb NMEPEMENIIACTCS BBEPX BMECTE C q)pHKLIHOHHOﬁ pr)I(HHOﬁ, yCTaHOBJ’IeHHOﬁ Ha IOBOJAKE U3MEPUTECIILHOTO
CTEPIKHA. 3a cuer TPEHUA CEKTOP pblHyara 6yI[CT TIOBOpAYMBATHCA 110 YacoBOM CTPEJIKE 10 TEX ITOP, [TOKa HE 3aMKHETCS KOHTAKT Hln 3aropurcs cooT-
BeTCTBYIOIIas Jlamra. [Ipu yMEeHbIIEHUN pa3MepoB U3MEPUTEINIBHBIN CTEp:KeHb OYZIET OIyCcKaThCs BHU3, a (DPUKIIMOHHAS IUIACTUHA Oy/eT MoBOpayu-
BaTb CEKTOP MPOTUB JacOBOM CTPEIIKH. U B Tom Cliydae, €CJIM IOABHKHBIM PhIYaroM HE 3aMKHETCSI KOHTAKT Hl1 , TO IOTPEITHOCTH (bOpMBI 6y}leT JIe-
JKaTh B 331aHHBIX Ipenenax. Ecim H1 3aMkHeTCS, TO B 3TOM Cilydae MOTrpeIrHoCTs OyAeT OOoNbIe JOMyCTUMON.

NuaykTHBHBIC JaTUYHKH

HH}IyKTI/IBHL]ﬁ METOA U3MEPEHUA 06J1a11ae'r BBICOKOM YYBCTBUTEJIILHOCTBIO U TOYHOCTBIO.

B ornnune or OJICKTPOKOHTAKTHBIX MATYHUKOB B MHAYKTHUBHBIX JAaTYUKAX OTCYTCTBYIOT JJICKTPOMEXAHUYECKHE KOHTAKTBI, YTO CYIIECTBEHHO
MOBBIIIAET HAJIEKHOCTD MOCIETHNX.

Puc. 5.5. Koncmpykyusa unoykmugnozo oamuuxa

VI3MepHuTEeNbHBIA INTOK AAaTYMKA CBOMM HAKOHEYHHKOM YIHPAETCs B IIOBEPXHOCTb KOHTPOIHMPYEMOU NeTald 4 U C IOMOIIBIO IPYXHUHHO-
PBIYQXKHOTO YCTPOMCTBA YCTAHABIMBAET B COOTBETCTBYIOLIEE MOJOXKEHHE (heppoMarHuTHyIo iactiry 1. ITocienuss pa3mereHa Mex1y cepaedHuU-
KaMH 2 MHIYKTHBHBIX KaTyIIeK 3.

Katymku 3, coBMecTHO ¢ HHAYKTUBHOCTAMH L1 n L2 06pa3yloT HHIyKTHBHBIH MOCT, MHTaeMBbIil HCTOYHUKOM NIEPEMEHHOIO HANPSDKEHHS UO
(mo 15 B) ¢ yacroroii B mpenenax 10 kI'w.

BrixogHoe mepeMeHHOE HAmpsDKEHHE MOCTa (MEXTy TOUKaMH a U b) mepenaéres depes3 TpaHCHOPMATOPHYIO CBA3b Ha (ha30dyBCTBUTENBHBII
YCHIIUTEb-BEIIPSMUTENb, TNTAEMBIH IepeMeHHbIM HanpspkenueM (OUYB).

BbIxo/1HOE BBINPSAMIICHHOE HaNpsbKeHUE Y MOAaéTcs Ha COOTBETCTBYIOIIHI HCIIOTHHUTENBHBINA OpraH (II0Ka3bIBAIOLIHIl TpUoop 5).

Kax mpaBuio, ”HIyKTHBHBIA JaTYUK UCIIONB3YETCS UL N3MEPEHHS BEIUYHHBI X OTKJIOHEHHS pa3Mepa OT 3aJaHHOI0 HOMHHAIBHOTO 3HAYCHHS.

Takum 006pa3oM, BBIXOAHAS BENUYHHA Y 3aBHCHT OT BEIMYUHBI X U UMEET 3HAaK — WIH +, ONIpe/iesIeMblil 3HAKOM OTKJIOHEHUS X OT HOMHHAIb-
HOT'O 3HAUEHUS.
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ITHeBMaTHUYECKHE NATUHKH

Hammu mmpoxoe IpuMeHEeHHe AT KOHTPOISI OTBEPCTHH B TPYJHOIZOCTYIIHBIX MECTaX, a Takxke JUIl OCCKOHTAKTHOTO KOHTPOJIS pa3Mepa 3aro-
TOBOK JABI)KYIIMXCS HETIPEPHIBHO HAa TPAHCIIOPTHBIX aBTOMATUUECKUX JIMHUSAX.

IIpyHIMI THEBMaTHYECKOTO JAaTYMKA 3aKJIFOYACTCS B M3MCHEHUHM JaBJICHUS B M3MEPHUTENIBHON KaMepe, B 3aBUCUMOCTH OT U3MEHEHHUS 3a30pa
MEXIY COIUIOM M M3MepsieMOll MOBEPXHOCTHIO. YBEPEHHO TaKHe MPUOOpPH paboTaroT, KOTAa OT M3MepsieMoil oBepXHOCTH He Oonee 1/3 muamerpa
comia.

Op =11dS; d = Const

Cunbghon — TOHKOCTEHHAS], MEeTaUINYECKast, IMIHHAPUIecKas 000I0UKa ¢ IIONEepedHOH TohpUpOBaHHON OOKOBOI TOBEPXHOCTHIO; PACIIHPACT-
Csl MJTM COKMMAETCS BJIOJIb OCH (II0JJ00HO NPY)KHHE) IO ACHCTBUEM Pa3HOCTHU NaBJICHUs BHYTPH M CHAPY)KH HIIM OT BHEIIHETO CHIIOBOTO BO3ACHCTBHS.

Pabora JaTumka: eci pa3sMep 3aroTOBKM OyZeT 0oJIbllie MAKCHMAJIBHOTO IPEIEIBHOTO pa3Mepa 3ar0TOBKH, TO TOT/A PACCTOSIHUE MEXIY CO-
IUIOM U KOHTPOJIUPYEMOil MOBEPXHOCTHIO Oy/eT MEHbINE, BCIECACTBUE Uero AaBlcHHE B IpaBoi kamepe cunbdona P2 Oyxer 6omsme Pl. 3a cuer
3TOro LEHTpalbHas My(Ta MepeMeIiaeTcsi BIEBO, CIIEJOBATENBHO Yepe3 phlyar 3aMKHET KOHTakT K2 u 3aropurcs JI2, koTopas cHrHaiausupyer o
HAJIMYMK UCIIPaBUMOro Opaka (Juisi JaHHOM CXEMbI 3aMepa).

Ecnu pa3mep 3aroToBku OyfeT MEHbIIE MHHIMAIEHOTO IIPEIeTIBHOTO pa3Mepa, TO B TOM CIIydae 3a30p MEXAY COILUIOM M U3MepsieMOH IoBepX-
HOCTBIO Oyzer Ooublie, BeieACTBUE Yero aapienue P2 Oyner meHbiue P1, mosToMy npu BeIpaBHUBAHUM JIaBJICHHS B CHIIb()OHAX LIEHTpabHas My(pTa
[IEPEMECTHUTCS BIPABO, IOBEPHYB KOHTAKTHBIN phIYar MO 4acOBOIl CTpelike, B pe3yibTare uero 3amkHeTcs K1 u 3aroputcs JI1, uro Gymer curHanusu-
pOBaTh O HEHCIIPaBUMOM Opaxe.
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Puc. 5.6. IIpunyun nneemamu-
Puc. 5.7. Cxema nnesmamuueckozo oamuuxa
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Puc. 5.8. Cxema nneemamuueckozo damuuka ¢ cuirbghonamu

Tema 5.3. IIpuGops! 1 ycTpoiicTBa aKTHBHOTO KOHTPOJISI M COPTHPOBKM (JIeKnMsi-TucKyceus —1 gac.)
Cxema M paboTa TPEXKOHTAKTHON CKOOBI akTHBHOTO KoHTpoust AK-3M
14

1 kopnye;
2 usMepumensubii cmep-
f“ Heenn,
3~ sopn aaexmponaenuma,
4~ zaitku, ozpanusanouue
nepexewsene swops

rﬂk. X l‘lEiiU@]

[ 5, 8~ naacmunuamie npy-

[

l 6, 7 — macuumonpoeoo;

19— auposum;

3 10— naacmunamie npy-
rcunsi noodepyeusaiouue

wanepumessiii cmepocens;

11~ cuennas croda;

12 - pecyaupyexit ynop.

13,14~ ynopu

2

Puc.5.9. Cxema cxkoovt AK-3M

Karymxkn K1 1 K2 Ha MmarautonpoBojax BMecte ¢ oomotkamu T1 n T2 tpaHchopmaTopa 06pa3yroT a5eKTpuaecKuii n3MepuTenbHblil MocT. Co
BTOPOl 0OMOTKH TpaHC(OpPMATOpa CHTHANBI MOCTYIAIOT Ha IIEKTPUUECKUH ONOK O, KOTOPHIH pearupyer Ha BEINYHHY PacCOTIIACOBAHUs M3MEpH-
TEIBHOTO MOCTA, a TaKxkKe (PUKCHUpyeTCs IMoKa3aTeleM ralbBaHOMETPa.

ITpubGop HacTpauBaeTcs 1o 3TaNoHHOW jeTanyd. C MOMOIIBI0 MUKPOBUHTA 9, MarHUTONPOBOJBI MEPEMEIAIOTCS OTHOCHTEIIBHO SKOPS IO TeX
TI0p, IIOKa CTpEJIKa raJlbBaHOMETPA He BCTAHET Ha HOJIb.

B mpomnecce o6paboTku (10 Hauana mumpoBaHMA CKOOa HampaBIseTCs Ha 00padaThIBAGMYIO TOBEPXHOCTH JCTANM, T.K. Pa3sMep 3aroTOBKU
GoubIle pa3Mepa JeTaan) HU3MEPUTEIbHBII CTEPKEHb MOJHUMACTCS BBEPX MPEO0IIEBast yCHINe ImiacTuH4aToi npyxunst 10. ITpu cBoéM nepemente-
HUM HWXKHSAA raiika 4 yepes ynop 14 nogHMMaeT MarHUTONpoBoAbI 6 U 7 MpeoaosieBas YCUIME MPY>KUH 5 U 8 U OTTATMBAET UX OT MUKPOBHHTA 9.

B nponecce mumioBaHus pa3Mep 3arOTOBKM YMEHBIIACTCS, BCICACTBIE YEr0 HM3MEPHUTENBHBIH CTEPKEHb OMYCKACTCS BHU3 M HACTYMAeT TaKOH
MOMEHT, KOT/la MarHUTOIIPOBO/IbI BOHAYT B KOHTAKT C MUKPOBHHTOM 9. C 3TOro MOMEHTa HauMHAETCs IPOLIECC U3MEPEHHS], T.€. IPU HEIOIBHIKHBIX
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MarHHUTONPOBOJIAX 33 CYET YMEHBIICHHS pa3Mepa 00pabaThiBaeMOil MOBEPXHOCTH a, CIICAOBATENBHO, U OIYCKaHHS CTEPIKHS SKOpb 3 OyZeT 3aHUMaTh
Pa3IUYHOE TOT0KEHHE OTHOCHTENIBHO MATHUTOIIPOBOA.

ITo okoHYaHHH YepHOBOW 0OpabOTKM Pa3HOCTh B MHAYKTUBHOCTAX Katymek K1 u K2 mocturaer takoil BeIHYUHBI, KOTIa H3MEPUTEIIBHBII MOCT
BBIPa0ATBIBACT CHIHAJ, KOTOPBIH YCHIMBACTCA B D M MOAACTCS HA 3JIEKTPOMEXaHUYECKOe perne. B pesysbTaTe 3TOr0 ycTaHaBIMBAETCS PEXUM YUCTO-
BOii 00pabOTKH.

ITo oKOHYaHMU YMCTOBOH OOPAOOTKH SKOPh 3aHMMAET TAKOE I1OJI0KEHHE OTHOCHTEILHO MarHUTOIPOBOJIOB, KOI/Ia U3MEPHUTEIIbHBIA MOCT CTa-
HOBUTCS YPaBHOBEILICHHBIM, CTPEJIKA raJlbBAHOMETPA YCTAaHABIMBACTCSA HA HOJb. DTO 03HAYACT, YTO JAOCTHUIHYT HEOOXOAMMBIH pa3Mep, KOTOPBIit
COOTBETCTBYET PTalOHHOMH Aetanu. [logaéres curHan Ha OCTaHOBKY CTaHKA.

CxeMa KOHTaKTHOTO PhIY@XHOTO IPpUOOpa Julst akTHBHOTO KOHTPOJIS IMaMETpa OTBEPCTHS

B xopmyce 3 mpubopa Ha ITACTHHYATHIX KPUBOOOPA3HBIX MPY)KHHAX YCTAHOBIICH ABYXIUICYHBIH KOHTAKTHBIN phruar 1. OfHO Mm1e4o BBOAUTCS
BOBHYTpPb 00pa0aThIBAeMOr0 OTBEPCTHS M KOHTAKTHPYET C MOBEPXHOCTHIO 00paboTKH B Hpouecce nurndoBanus. BTopoe miedo 3Toro peryara KoH-
TaKTHPYET C OJHUM M3 ILIeY pbIYara 5, yCTAHOBJIEHHOTO Ha LIapHUpE 7 B KOPITyCe.

Iox meiicTBHEM MPYKUHBI 8 pbIyar 5 CTPEMHUTCS HOBEPHYTHCS IIPOTUB YaCOBOW CTPEJIKH. JTO XKe IUIeU0 HaXOJUTCS B KOHTAKTE C IUIACTHHOI 6,
KOTOpast HeceT KOHTaKTHI K.

Bropoe miie4o peryara okaspiBacT BO3ACHCTBHE HA HAKOHEYHHK MaHOMeTpa 9. C IOMOIIBIO 3TOro B Ipolecce HUIM(OBAHUS BU3YaIbHO MOXKHO
KOHTPOJIMPOBATh U3MEHEHHE OTBEPCTHUSL.

Jlnst hopMHpOBaHUS CHTHAJTIOB IIPH IIEPEeXojie Ha ApYyrue PeKUMbI NITH(OBAHUSI B KOPIIYCE YCTAHOBICHBI [BA PETYIUPYEMBIX HEIOJBIKHBIX
xonTakTa K1 1 K2.

KonrakTHas mactuHa 6 1oj| BO3A€HCTBUEM NPY)XUHBI 4 CTPEMHTCS IOBEPHYTHCS 110 YaCOBOW CTPEJIKE, a pbiyar 1 moj JedcTBUeM NpyX UHBI 4
CTPEMHUTCS IOBEPHYTHCSI OTHOCHTENBHO y371a KPEIUICHHUS II0 9YaCOBOM CTpEIKe.

B HepaboueM cOCTOSIHMM KOHTAKTHBIH phryar 1 mop aeiicTBueM MpyXUHBI 4 onupaercst Ha Topel BuHTa 10.

Puc.5.10. Cxema KOHMAKMHO20 PIYAHCHOZ0 NPUOOPA
1 — osyxnaeunwtit pvruaz; 2 — ynop; 3 — kopnyc; 4, 8 — npysycunst; 5 — puruaz; 6 — kpecmooopasnasn npyy;cuna; 7 — wiapuup; 9 — manomemp c
Hakoneunuxkom; 10 — eunm

Ipu ycranoBke 1 B oOpabaTeiBaeMoe OTBEpCTHE OH OyIeT IMOBEPHYT IIPOTHB YacOBOM CTPEJIKH, IIPH 3TOM 3a cUeT yIopa 2 pbldar 5 OTHOCH-
TEJBbHO IIAPHUPA HOBEPHETCS 110 4aCOBOM CTPENIKe TaKUM 00pa30oM, YTO HAPYIIUTCS KOHTAKT MEXIY YIOPOM KOHTAKTHOH IUIACTHHBEI 6 U IJIEUOM
poruara 5. IloaToMy 1oz Bo3meiicTBHEM NIPYXKHUHBI 4 KOHTAKTHAs IUTacTHHA 3aMKHeT KOHTakT K1 u 3aropurcs JI1. ITo okoHuaHun 00pabOTKH phIYary
3aliMyT Takoe MoJIoXKeHHe, uTo iactuHa 6 3amkHet K1 u 3aroputes JI1.

B mporecce nungoBaHus, MPOBEPHB BETHIUHbBI THaMeTpa OTBEPCTHs, phiyar 1 Oy[eT BpamaTses 1o, a pelyar 5 mpoTHB YacoBOi cTpeiku. B
OIpeIeIEHHBI MOMEHT phIYar 5 BOHIET B KOHTAKT C YIIOPOM IUIACTUHEI 6 M pa3oMKHET KOHTaKT K1, KoTOpEIil BEIpabaThIBaeT CHrHAT Ha EPEXox OT
YEepPHOBOT'O IUTH(OBAHUS K YHCTOBOMY.

Io oxoHuyaHuM 0OPaOOTKU phIYAry 3aiiMyT TaKOE MOJIOKEHUE, YTOo IacTuHa 6 3aMkHET K2 u 3aroputcs JI2, cnenoBaTenbHO, BbIpaOaTHIBACTCS
CHTHAJI JUIS IIepexo/ia OT YHCTOBOTO IUTH(OBAHUS K IIPOLIECCY BRIXaXXHUBAHHUS, INIHTEIFHOCTE KOTOPOTO ONPEIeNsIeTCs] HACTPOSHHBIM pelie BpEMEHHN.

o oxoHYaHMY IpoIIecca BBIXaKMBAHHS ITOJASTCSI KOMaH/[a Ha aBTOMaTHYECKHI BBIBOJ IUTH(OBAIEHOTO KPyTa U3 OTBEPCTHSI.

CxeMa IMoJJHaNa0YHOro polecca Npu 6eclieHTPOBOM HuTH(oBaHNN

G — 3a30p MexIy 3aroToBKaMH. B 0CHOBHOM 00pa3syeTcst MeX 1y JeTasIMHI I10ciIe 00paboTKu.

Hsmepumenvhuiii
npeobpaszosamens
T

Peorcywuii kpye
(onpedensiem mouHoCb)

)
Lt
- O . .1--',‘I'Bez)ymuﬁ Kpye
Kanubposounwiii L_._“__
cmonuk uz cmanu 20X
Puc.5.11. Cxema npoyecca
W3mepurenbHbIil MpeoOpa3oBaTelb BHIPAOATHIBACT CUTHAT I KOPPEKTUPOBKH PEXKYIIEr0 HHCTPYMEHTA B TOM CIIydae, €CIIM pa3Mep BBIXOIUT
3a BepXHee JOITycKaeMoe MpefebHOe 3HAUeHHE C OnpeieleHHbIM 3amacoM pucka (0,27%). BoipabaTeiBaeTcst CUTHAN, KOTOPBIA YCUIIMBAETCS B DIEK-
TPOHHOM ycuIIHTeNe Y, KOTOPhI IIPUBOJMT BO BpallieHHe ruapoasurarens I'/l, BciencTie yero Mexannsm nonpasku MIT koppektupyer monmosxe-
HHe NUTH(OBAIFHOTO KpyTa.
H3mepuTenbHbIH IpeodpazoBaTelb He pearupyeT Ha pa3pblB MEXIY 3aTOTOBKAMH.
KunemaTtnueckas cxeMa KOHTPOJIBHO-COPTHPOBOYHOTO aBTOMATA
KoHTpOIBHO-COPTHPOBOYHBIC aBTOMATHI B MAIIMHOCTPOSHHWH HCIIONB3YIOT KaK Ul 0TOOpa U3 00IIero motoka oOpabaTeiBaeMbIX JeTaneii, 6pa-
KOBaHHBIX, TaK U JUIS TPYNIIHPOBAHUS AeTallell ISl CeleKIMOHHON cOOPKHU [0 METORy HOMHOHU B3anMo3aMmensieMocTd (100%-Has cOopka).
3aroToBKY THIIA POJIHMKOB-UII (puc.5.12) mox aeiicTBHeM Beca MOCTYIAIOT U3 JOTKa 9 Ha MpU3My 8 TakuM 00pa3oM, 4ToOBI 00pa3yromas 3aro-
TOBKHM ObIJIa ITOJ] TOBEPXHOCTBIO CTAHWHBI KOPITYCa YCTPOHCTBA.

O6pabamvisaemas
Odemans

3azpysounviii Gynxep

Tpancnopmnuas
cucmema

Copmupyrowuit 610k
Puc.5.12. Cxema KOHMPOJILHO-COPMUPOBOUHOZ0 ABHIOMAMA
3aroToBKH IMOJAIOTCA MOIITYYHO C MOMOLIbI0 OoTceKaTelst 11 mpuBOAMMOro B JBH)KEHHE MPOTUB YacCOBOM CTpenku Tojkarenem 6. OHa map-
HUPHO YCTAHOBJIEHA Ha KapeTke 4, KOTOpas MEepeMEIlaeTcsi BO3BPATHO-MOCTYIATEIbHO C MIOMOLIbIO KYJIAYKOBOIO MEXaHHW3Ma 110 HaIlpaBJISIOLMM
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CTaHHHbI KOHTPOJIBHO-U3MEPUTEIBHOIO YCTPOICTBA.

Bo3BpaTHO-IIOCTyHaTeNbHOE epEeMEIeHIe KapeTKH 4 IepenaeTcs OT dIEKTPOABUIaTeNs Yepe3 YepBAUHbIA pexykTop UP kinHOpeMeHHOH mme-
penaueii Ha BedyLUi Bal 1, HA OCH KOTOPOTO YCTaHOBJIEH KPUBOLLIMIIT 2, HAXOASAIIUICSA B COEAMHEHUHU C KYJIUCOH 3.

Ilpu nepemenieHnH KapeTKH 4 cieBa HaIPaBo ymop 7, HaXOAAIMMUKCA Ha GOKOBOI MOBEPXHOCTH TOJKATENs 6, 3a CUET CKOca MepeMelaeT ycTa-
HOBOYHYIO IIPU3My BHU3 OTHOCHTEIBHO IIapHUpa. BeleacTBre dero 3aroToBKa OKas3bIBacTCs HAa MOBEPXHOCTH CTaHHMHBI ycTpoiicTsa. [pu nanpHei-
IIEM [EePEMEIICHUH TOJIKATENIs OHHM KAaTAT 3arOTOBKY MO AEHCTBHEM YCHIIUS TIPY)KHHBI 5 10 OBEPXHOCTH CTAHUHBI.

B onpezneneHHbIi MOMEHT TOJNKATeNb 6 HaberaeT Ha POJNUK OTCEKaTess M MOBOPAYMUBACT €ro MPOTUB YACOBOM CTPENIKH, TAaKHUM 00pa3oM, 4To
ClIeqyromas 3aroTOBKa OKa3bIBAaeTCs Ha BepXHeil MOBEPXHOCTH ToNKaTens. [Ipy nanbHeleM ABIKSHHN TOJKATeNs ClIeBa HAIPAaBO OHH IPOKAThIBa-
0T 3arOTOBKY I10]] U3MEPHUTEIbHBIM HAKOHEUHUKOM 13 natumka 12.

Bo Bpemst 3TOro IBHKEHUs 3arOTOBKA I0BOPAYMBACTCS Ha IIOJIOBHHY 000poTa. [1o M3MepHuTeIbHBIM HAKOHEYHUKOM Ha CTAHUHE YCTAHOBIICHA
KanuOpoBouHast IHTa 14. M3MepeHne feraneil OCYIIECTBISIETCS B TPEX CEUCHHSAX TPeMs JAaTUYMKaMHU, KOTOpbIe BEIPAaOaTHIBAIOT U IOJAIOT CHUTHAJBI
Ha TPU JIEKTPOMArHuTa 15, yCTaHOBJICHHBIX HAa CTAaHUHE.

IITOKM 37€KTPOMArHUTOB COEJMHEHbI LIAPHUPHBIMU MEXaHU3MaMU C PacHpeleNsIoNMM )KeJlo00M 16, KOTOpBIi B 3aBUCUMOCTH OT pa3Mepa
neranu OyeT UMeTh pa3HbIil yrol HaKJIOHa, CIIeI0BaTeIbHO, OyIeT COBMEIIAThCs ¢ OHUM M3 OTBOJIIMX JIOTKOB 17...19.

B npouecce npokartbiBaHHs M0J] U3MEPUTEIBHBIMUA HAKOHEUHHUKAMH TOJIKATENH IPOXOJAT B IPOMEXKYTKAX MEXKILY HUMH.

I1pu Bo3pallieHnM KapeTKy B 0OPaTHOM HAIPABICHUH CIIPaBa HAJICBO, OT/EJICHHAs paHee OT OOIIEro MOTOKA 3ar0TOBKA IOMAaaeT Ha Ipu3My 8.
Ha ocu Bexymiero Bama 1 ycTaHOBIEGHO JBa KyJauka, KOTOPbIE BKIIOYAIOT IpoIece (IepHOA U MPOLECC W3MEPEHNs) NMePEMEICHNUs 3aT0TOBKH 110
cromy.

Ipouecc uzmepenus jumres 0,04...0,05 cek. Ilepron u3mMepeHus HaAYMHAETCS OT IOIAJAHUS 3arOTOBKH I10JI U3MEPUTEIbHbIE HAKOHEYHUKU
JIATYNKOB U 3aKaHYUBACTCS BHIXOOM 3arOTOBKHU M3 IIOJ] HHX, a IIEPHOJ] HCIIOIHEHUSI COOTBETCTBYET Hadally IIepeMelleHHs TONKaTelel U Bo3palieHue
TOJIKATENCH B HCXOJHOE IOJIOKCHHUE.

4.3. JlabopaTopHbie padoThl

Buo 3anamus 6
N Homep ) Obvim unmepaxmusol,
pasoena Haumenosanue nadopamopnoii pabomoi AKmMueHoll,
n/n (uac.) .
oucCyUnIUHL UHHOBAUUOHHOIL
dopmax, (uac.)
H3ydyeHne KOHCTPYKUMH MPOMBIIIIIEHHOTO
1 2. 25 -
Manunyistopa MII-9C
H3ydyeHne KOHCTPYKUMH MPOMBIIIIIEHHOTO
2 3. 26 -
maHunysiastopa MII-11
NTOIrO 51 -
4.4. IlpakTHyeckue 3aHATHA
Buo 3anamusn 6
» Homep ) Obvem | WHMepaxmusio,
pazoena Haumenosanue mem npaKmuuecKux 3aHAmMui aKmueHoli,
n/n (uac.) .
oucyunIuHbl UHHOBAUUOHHOIL
dopmax, (uac.)
PazpaboTka mporpaMMsbl yripaBiieHHsI MAHUITYJISITO-
1 4, pom MII-9C ¢ nomonisro MIILY no 3agannoi 8 -
TPACKTOPUH
Pa3paboTka mporpamMMsl ynpaBieHUs: MAHUITYJISTO-
2 5. pom MII-11 ¢ momomero MITLLY 1o 3amanHoi Tpa- 9 -
E€KTOpUU
UTOTO 17 -

4.5. Koutpoabubie meponpusitus: KonrpoabHas padora

Llenbt0 KOHTPOJBHOM palbOThHI SBISETCS M3y4YEHHE CTYJIEHTAMHU METOJIOB M TNPHHIHUIOB IO-
CTPOCHUS CPEJICTB M CUCTEM MAIIMH MEXaHU3aI[MH U aBTOMATH3aIlUU MTPOU3BOICTBEHHBIX MPOIIEC-
COB B YCIIOBHSIX MacCcOBOTO, KPYITHOCEPUHHOTO, CEpUIHOTO U MEITKOCEPHIHOTO MPOU3BOICTB, MO-
CTPOCHUS CTPYKTYPHBIX CXEM aBTOMATHU3AINH U IIUKJIOTPAMM aBTOMATHYECKOTO IIUKJIA.

OOBEM KOHTPOJIBHOM pabOTHI BKIIOYAET Pacu€THO-TIOSCHUTENbHYIO 3anmucky Ha 30 cTpaHul
MAaIIMHOMMCHOTO TekcTa. [Ipu odopmieHnn paboThI ClieayeT MPUACPKUBATHCS CIEAYIOMEH CTPYK-
TypBl: TIOCTPOCHHE CXEM aBTOMATU3ALMHU, OUYEPETHOCTH NEHCTBUS MEXaHH3MOB B IIMKIIE, IIUKIIO-
rpaMM, CTPYKTYPHOH CXEMBl aBTOMAaTH3alll{, PacuéT BPEMEHH aBTOMAaTHYECKOTO IHWKJA, aHAIIN3
pacripesielieHUs] BpEMEHH T10 AJIEMEHTaM LIMKJIa, a TaKKe pacuéT yCUIIMI Ha MITOKaX MCIOJHUTEIb-
HBIX MEXaHU3MOB C HCIIOJIb30BAHUEM MAaHMITYJISITOPA, pabOTAIOLIEr0 Ha MPUHIUIIAX KOHEYHBIX BBI-
KJIIIOYaTeseil — 3JEKTPUUYECKUX JaTYMKOB, MOJAIOIIMX CHUTHAJI Ha MHEBMO- JTUOO THAPO30JIOTHHK,
YIOPaBISIIONTUN pPaboTOM MHEBMO- THOO THAPOLUIUHIPA.
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ConeprkaHue OSICHUTEILHON 3aITMCKH PabOTHI TOJDKHO COJIEPIKATh CIETYIONINE TyHKTHI:

- HCXOJIHBIC JTaHHBIC K pacuéTam;

- TOCTPOEHHE CXEMbI aBTOMATH3AIIHH;

- IOCTPOEHHE CTPYKTYPHOIH CXEMBI aBTOMATU3AlINH;

- MOCTPOEHKE ITUKJIOrPAMMBI B MaCIITa0€ ACHCTBUTEIILHOTO BPEMEHH aBTOMATUIECKOTO IIHKIIA;

- OTIpe/IeTICHNE BPEMEHH t; IIUKIIA TIO 33JJAHHBIM CKOPOCTSM;

- ompeeneHue TIoMaAeH mopmHs co ctoponsl 6ecmtokoBoi (F1) u mrokoroit (F2) monocreit
WINH/IPA,

- OTIpeJIeICHNE pacxo/ia paboded Cpeibl B IIHITMHIPAX;

- OmpeJesieHHe TMaMeTPOB NMaTpyOKOB TPyOOIPOBOIOB, MOIBOAALINX PAOOUYIO Cpely B IOJIOC-
TU [IWJIHHIPA;

- OTpe/ieTIeHNe ICHCTBUTEIBHBIX TUIOIAACH CeUeHH MaTpyOKOB;

- OTIpeJIeICHNE ICHCTBUTEIBHBIX PACXOJ0B pabovel Cpeibl B IMIMHIPAX;

- OmpezAesieHHe ACHCTBUTEIBHBIX CKOPOCTEH MEpeMEIleHUs IITOKOB HMCIOJHUTEIbHBIX MeXa-
HU3MOB;

- OTIpe/ieICHre ICHCTBUTEIHHOTO BPEMEHH aBTOMAaTHUECKOTO [IUKJIA,

- pacy€T yCUJIMIA Ha MTOKAX CHJIOBBIX IMJIUH/IPOB;

- MOCTPOEHHE UKIOrPAaMMBI B MAaCIITa0€ AEHCTBUTEIILHOTO BPEMEHH aBTOMATUYECKOTO IIHKIIA.

Brigaua 3amanusi, mpueM KOHTPOJBHBIX PaboT (Kp) MPOBOJUTCS B COOTBETCTBUU C KaJleHAAP-
HBIM y4e€OHBIM IpauKOM.

Kpurepuu onenku

Ouenka KpuTepnu ouieHKH KOHTPOJIbHOI padoThl

Kontposnbnas pabota opopmieHa B COOTBETCTBUU C TPEOOBaHUSIMH,
CoJIep’)KaHHEe TOJHOCThIO COOTBETCTBYET 3asBIIEHHOW TeMaTHKE.
3auTeHo Tema MHIUBUAYATHLHOTO 3aJaHUSI UCUEPIBIBAIOIIE PACKPHITA U Ja-
HBl COOTBETCTBYIOIIME BBIBOJBI M pekoMeHaanuu. ObOydaromuiics
CBOOOJIHO OPUEHTUPYETCSI B MPEIOCTABISIEMOM MaTepHaIe.
KonTponbnas padora odopmiieHa co 3HAUUTETHHBIMU OTKJIOHEHHU SI-
MU OT IPEIBABICHHBIX TPEOOBAHUM, COJEP’)KAaHUE HE COOTBETCTBYET
3asBJICHHON TeMaruke. TemMa WMHAMBUIYAIbHOTO 3aJaHUsS HE pac-
KkpbiTa. OOyJaronuiics He BIaJCET MPEJOCTABISIEMBIM MAaTEPUATIOM.

HEC 3a4TCHO
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUA JUCHHUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
Kon-60 2 Ouyenka
Ne, nHaumenosanue IIK tc , HAC yueoHbIx
yacos Komn. P g pe3ynvmamos
pazoenoe OuUCUUnIUHb 17 18 3aHAMUI
1. OcHOBHBIE TEPMHUHBI U ONIPEACTCHUS
OK3aMeH,
CPE/ICTB U METOJIOB aBTOMATHU3AIMH PO- 10 + + 2 5 JIk, CP «
W3BOJICTBA P
2. CpenctBa U METOJIbI aBTOMATHU3AINH
> OK3aMeH,
OTIepalMii TEXHOJIOTHYECKOTO IIpoliecca 42 + + 2 21 JIk, JIP, CP «
MEXaHUYECKON 00pabOTKH p
3. 3arpy304HO-pasrpy30YHbIe U TPAHC-
9 DK3aMeH,
MOPTHBIE YCTPOWCTBA B aBTOMATU3UPO- 46 + + 2 23 JIk, JIP, CP «
BaHHOM MAaIlTHHOCTPOCHUU P
4. OTaenuTeny, TUTaTeITn U MEXaHU3MBI SK3aMeH
OpHUEHTAIMH 3arpy304YHbIX U TPAHCIIOPT- 29 + + 2 14,5 JIk, 113, CP « ’
HBIX YCTPONCTB P
5. CpencTBa ¥ METOIBI AaBTOMATH3AITUN
o OK3aMeH,
KOHTPOJISI U COPTUPOBKY U3/IE€IHUI B Ma- 26 + + 2 13 JIk, 113, CP «
NIHHOCTPOCHUHT P
6cezo 4acoe 153 76,5 76,5 2 76,5

34



6. IEPEYEHb YYEBHO-METOAUYECKOT' O OBECIHIEYEHUA LA
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCHA ITO JUCHUIIJINHE

1. CkBopuo, A.B. OCHOBbI TEXHOJOTMH aBTOMAaTU3UPOBAHHBIX MAIIMHOCTPOUTEIbHBIX
npou3BojacTB: yueOHuk / A.B. CkBopros, A.I'. Cxuptiaaze. - Mocksa; bepnun: [dupexr-Menua,
2017. - 635 c. : un. - bubmuorp. B kH. - ISBN 978-5-4475-8420-7; To ke [DneKTpOHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=469049

2. Boimycknas pabota OakanaBpa: [yueOHOe mocodue AJis CTYACHTOB BY30B 10 HAlpaBiICHHUSIM
"KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE ~ OOecrieueHue  MAalIMHOCTPOMTENBHBIX  MPOU3BOJACTB',
"ABTOMAaTH3AIMs TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOACTB (MamuHocTpoenue)"] / B.A. Poros
[u ap.]. - Crapsrii Ockon: THT, 2016. - 215 c.

7. 1IEPEYEHD OgHOBHOI?I U JOMMOJTHUTEJBbHOM JTUTEPATYPBI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JTUCHUIIJIMHBI

Kon-60 Oobecneuen-
Ne Buo
Haumenosanue uzoanusn 9K3. 6 Ouo.N., Hocmb,
n/n 3aHAmuA
mT. (3K3./ yeJ.)
OcHoBHag JuTepatypa
CkBop10B, A.B. OCHOBBI TEXHOJIOTUH ABTOMAaTHU3UPOBaH-
HBIX MaIIMHOCTPOUTENEHBIX TIPOU3BOJICTB: YUeOHHUK /
A.B. CxBopuos, A.I'. Cxuprnanze. - Mocksa; bepnun: u- | Jlk, JIP,
1. | pexr-Menua, 2017. - 635 c. : ui. - bubnuorp. B kH. - ISBN | II3, xp, OP 1
978-5-4475-8420-7; To xe [ DneKTpOHHEIH pecypc]. - CP
URL.: http://biblioclub.ru/index.php?page=book&id=46904
9
Ceprees, A.l1. KomnbioTepHoe ynpaBieHne IPOU3BOJICT-
BEHHBIM 000pymoBaHueM: yaeoHoe mocodue / A.W. Cepre-
eB; MuHHCTEpCTBO 00pazoBaHus u Hayku Poccuiickont De-
nepanuu, OegepanbHOE rocy1apcTBEHHOE 010/ DKETHOE 00- TIk. JIP
o | PA30BATENLHOE YUPEXKICHUE BBICIIETrO po¢eCCHOHAITBEHO- HB’ « ’ 5P 1
" | ro obpazoBanus «OpeHOYprckuii rocy1apcTBEHHbIH yHU- C,Pp,
Bepcute™. - OpeHOypr: OpeHOyprekuii rocy1apCTBEHHbBIN
yauBepcutet, 2013. - 138 c.: ui., cxem., Tab:. - bubmuorp.
B KH.; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=270255
JlonoJiHUTeIbHAS JIUTEPaTypa
[Tonos, B.}O. ABTOMaTH3a11Ms MPOU3BOJCTBEHHBIX MPO-
3 | L1€CCOB B MAIIMHOCTPOCHHH: YuebHoe mocodue / JIP, 113, 29 1
" | B.IO.Ilomos. — bparck: I'OY BIIO «bpI' TY», 2004. — 122 kp, CP
c.
[ummapes, B.}O. ABToMaTH3anust mpon3BOACTBEHHBIX JIk, JIP,
4. | mpoueccoB B MAaIIMHOCTPOSHHUH: YUEOHHK IS BY30B / I13, kp, 35 1
B.IO. IInmmapes. - Mocksa: Akanemus, 2007. - 358 c. CP
Cxuptimanze, A.I'. ABToMaTu3anus MpoON3BOACTBEHHBIX
JIk, JIP,
5 | TPOLECCOB B MALIMHOCTPOCHHM: yaeOHUK 715t By30B / AT 3. 13 1
" | Cxuprnanze, B.H. Boponos, B.I1. bopuckus . - 3-e u3z., C,Pp,
nepepab. u nom. - Crapeiid Ockon: THT, 2009. - 612 c.
JKutaukos, }0.3. ABTomMaTH3aIMs TPOU3BOICTBEHHBIX
JIk, JIP,
MPOILIECCOB B MAIIMHOCTPOSHNH: Y4eOHHK 1y1s1 By30B / 10.3.
6. . 13, xp, 13 1
Kutnukos, A.I'. Cxuptnanse [u ap.]. - Crapsiit Ockour: CP
THT, 2009. - 656 c.
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8. IEPEYEHb PECYPCOB UH®OPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET» HEOBXOJANMBbIX
JJIs1 OCBOEHUA JUCHUITJIMHDBI

1.2nekTpoHHsbIi Katanor oubnuoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21C

NR=&Z7211D=.

2.
. DnekTpoHHO-0MOIMoTe HasI cucTeMa «Y HuBepcuTeTcKas oubnuoreka online» http://biblioclub.ru .

. DnektpoHHO-OMOIMoTeuHas cuctema «M3narenbctBo «Jlanwy http://e.lanbook.com .

. NUudopmanmonnas cucrema "EnuHoe OKHO 1ocTymna K o0pa3zoBateibHbIM pecypcam” http://window.edu.ru .
. Hayunas snexrponnas 6ubnuorexa eLIBRARY.RU http://elibrary.ru .

. YauBepcurerckas napopmarmonHas cucrema POCCHUS (YUC POCCHS) https://uisrussia.msu.ru/ .

. Hanmonansuas snexrponnas 6ubnuorexka HOB http://xn--90ax2c.xn--plai/how-to-search /.

OO DN bW

OnexrtponHas 6ubnuoreka bpl'Y http://ecat.brstu.ru/catalog .

9. METOIMYECKHUE YKA3AHUS JUIS OBYYAIOIIUXCSA MO OCBOEHUIO
JTACIHATITAHBI

Ne
n/n

Homep pa3nesa
OCHOBHbI€ I10JI0KeHHs pa3jea,
pexomenayembie 1ias CP

Pexomennyemas ®opma Bcero
JiMTepaTypa oT4yeTa 4acoB

1. OcHOBHbBIE TEPMHUHBI U ONPEIETeHUsI CPEACTB H
METOI0B AaBTOMATU3ALMH NMPOU3BOICTBA

1.1. Ycropus pa3BuTHs aBTOMaTH3aLUU

1.2. O61ue monoxXeHus

1.3. Tenpennuu passurust Al B MamHoCTpOeHUU

1.4. OcunoBusie HanpaBneHwst pazutus Al B cepuitHom
TIPOU3BOJICTBE

1.5. YcaoBus, BEI3BIBAIOIIHE HEOOXOIMMOCTD
aBTOMAaTH3aI[UH

(11, [21, [3], [4]. [5], Oxk3ameH,
6 Kp

2. CpeacTBa ¥ MeTObI ABTOMATHU3ALUH ONePaMii
TEXHOJIOTHYECKOT0 MPoLecca MeXaHNYecKoil 00padoTku
2.1. O011He TOJ0KEHHS

2.2. McrioaHuTEIbHBIE MEXaHU3MBbI [11, 21, [31, [4], [5] DK3aMeH,
2.3. Kiaccudukarys UCIONHUTENbHBIX MEXaHU3MOB Bl 6 Sl Kp, 15
2.4. ITHeBMaTHYECKUE U THAPABIMYECKUE UCIIOTHUTEBHEIE JIP Nel
MEXaHU3MBI

2.5. DNEKTPHUUECKHE UCTIONHUTEIBHBIC MEXaHU3MBbI
2.6. Cuctema ynpaBjieHHs ¢ KOMaH10annapaToM

3. 3arpy304Ho-pa3rpy3ouHbie  TPAHCNOPTHHIE
yCTpOiicTBa B ABTOMATH3HPOBAHHOM MAIIIMHOCTPOEHHH
3.1. Kimaccuduranus 3PY

3.2. CamoTe4HbIe Mara3uHbl

3.3. IomycamoTe4HbIE Mara3uHbl

3.4. [Ipumeps! pacuéToB

3.5. Mara3uHsl ¢ IpHHYJUTEIHHBIM TIepeMenIeHueM
3.6. byHKepHbIe Mara3uHbl

3.7. BynkepHble 3arpy304HbIe yCTPOUCTBA

3.8. BubOpanuoHHsle JIOTKH

3.9. BubpobyHKepsI

DK3aMeH,

(1], [2] [3], [4]. [5], KD, 15
[6] JIP Ne2

4. OTaenuTes i, MUTATE]H U MEXAaHU3MbI OPHEHTAIIMU
3arpy304HbIX U TPAHCIIOPTHBIX YCTPOiiCTB

4.1. Orcexarenu (OTAETUTEIN) DK3aMeH,
4.2. MexaHu3Mbl OPUEHTALUH [41, 121, 131, [4], 5], KD, 15

N N 6

4.3. TpaHcrIOpTHBIE YCTPOHCTBA aBTOMATUYECKUX JIMHUHN I13 Nel
(TYAI)

4.4. Ilpumepsl 3arpy3KH TEXHOJIOTHYECKOTO 000pyJ0BaHUS

5. CpeacTBa 1 MeTOAbI ABTOMATH3AIUHM KOHTPOJIS U
COPTHPOBKH U3/1€JIUii B MAIIMHOCTPOECHHH Sx3amen
5.1. OOuiue cBelieHUs 0 KOHTPOJIE [1]1, 21, [3], [4], [5]. ; ’ 15
5.2. JlaTunku 6 H3IJ)\}02

5.3. TlpubGopsl W yCTpPOHCTBa AaKTHBHOTO KOHTPOJIS H B
COPTUPOBKHU
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9.1. Meroauyeckue yKazaHusi sl OOYYAKOLIUXCH IO BBINOJHEHUIO J1A00OPATOPHBIX M
NPaKTHYeCKUX padoT

B nonHoM 00béMe, ¢ BapraHTaMu 3aaHHUH, C IPUMEPOM HX BBIIOJHEHHS METOANYECKUE yKa3aHUsS IOCTYIHBI B
yae0HOM MocoOmuu: ABTOMATH3aIlUs TPOW3BOJCTBEHHBIX IIPOIECCOB B MAIIMHOCTPOCHHH: YdeOHoe mocobue /
B.1O.ITomoB. — Bpatck: 'OY BIIO «bpI' TY», 2004. — 122 c.

JlaGopaTopnas paGora Ne 1
H3y4eHne KOHCTPYKIMH NPOMBINLIEHHOT0 MaHuIyJasitopa MII-9C
lenb paboTsI:

U3yaenne pobora MII-9C.01 ¢ nensro obecriedeHns ero NpaBUILHO DKCILTyaTalluH, COASPIKAHHUS B pab0deM COCTOSHHU U IOTHOTO HUCIIONb-
30BaHHS €r0 TEXHUIECKUX BO3MOXKHOCTEH.

Conepikanue paboThbl

HW3ydenne ycTpoiicTBa U pabOTHI CaMOTO U3/IEIHs, a TAKXKE €r0 COCTABHBIX YacTeil: MeXaHu3Ma NMoAbEMA, MEXaHU3Ma ITOBOPOTa, My(TEI € yIIo-
paMHu, pyKH, aMOpTH3aTOpa PyKH, aMOpTH3aTOpa IOBOPOTA, CXBaTa, y3Jla MOATOTOBKU BO3MyXa, YCTPOWUCTBA ympaBieHUs. V3yueHHe MOATOTOBKH
MaHHITyJISITOpa K paboTe, nopsjka paboTsl, OKa3aHHE Mep Oe30IaCHOCTH, H3y4eHHE BO3MOXXHBIX HEUCIIPABHOCTEH U CIIOCOOOB UX YCTPAHEHHUS.

Iops 10K BBINONHEHHS PaOOTHI

1. K obcmyxuBanuio po6oTa 1 poOOTH3UPOBAHHEIX KOMILIEKCOB JOITyCKAaeTCsl epCOHa, IPOMIESAINHA HHCTPYKTaX II0 TEXHHKE 0€3011acHOCTH,
O3HAKOMJICHHBIH C HACTOSIIMM TEXHUYECKHM OITHCAHHEM.

2. Ilepen HaganoM pa®oTHI IPOBEPHTE KOHTPOIBHBIE CYMMBI IIPOrpaMMEI H IIPH PAcXOXJCHHU C paHee 3allUCaHHBIMU CBEPHTE IPOrpaMMy I10
Mepe HeobxoxnmocTH. [Ipu Beimeyka3anHoi oneparuu B PYUHOM pexnme BepauTe YY K Ha9aIbHOMY apecy IpOrpaMMBl.

3. B UCXOHOM HOJIOKEHHH MAHUIYJIATOPA U TEXHOJOTMYECKOr0 000pYA0BaHUS YCTAHOBUTE MEPEKIIOUaTelb PeXXUMOB B nojoxenue ABTO-
MATHNYECKU, HaxaB ogHoBpeMeHHO kiaaBumd P u 0. IIpu 9ToM poboT NomkeH paboTaTh B aBTOMAaTHYECKOM PEKHME, MHOTOKPATHO BBITIOJHSIS
3aIporpaMMHpPOBaHHBIE ICHCTBHS.

4. Ins ocTaHOBKU poOoTa, paboTaIoOLIEro B aBTOMATHYECKOM PEXHUME, OJHOBPEMEHHO Ha)XMUTE KiaBuiiu P u 1, npu 3ToM oTpaboTaB TeKy-
II[y}0 KOMAH/y IPOrPaMMBI pOGOT OCTAHABITHBAETCS H IIEPEXOAUT B pexcum PYUHOM.

5. DKCTpeHHbIT 0CTaHOB paGoTHl poboTa npon3BoauTes KHonkoiit ABAPUITHBIN CTOII, pacronaraeMoii B MecTe yIoGHOM JUls ITOTPeGHTEIIsL.

6. BrikmodeHue po6oTa JOKHO IPOU3BOAUTHCS IIPU CHATOM JaBJICHUHU B THEBMOCETH.

®Popma oTy€THOCTH: OTYET MO JabOPAaTOPHOM paboTe NOJKEH COlepXKaTh: Ledb padOThl, KPATKHE TEOPETHYECKUE CBEACHMS O pPEeIaeMoi
3aj1aue, ONUcaHue pabOTEl B COOTBETCTBUH C IIOPSIKOM €€ BBIIIOJTHEHUS, BHIBOBL.

PexoMeHnaIuy 00 BRINOIHEHUIO 33JaHUIA U IOATOTOBKE K 1abopaTopHoil paboTe

JlaGopartopHast paboTa BBIIOIHAETCS B COOTBETCTBUH ¢ WHA)OPMALHEH, MOTYyIEHHON Ha JIEKIHOHHOM Kypce, a Takke COOpaHHO# CTYIeHTOM
CaMOCTOSITENILHO M3 IPEATI0KEHHBIX HCTOYHUKOB. [1oTydeHHbIe pe3ylIbTaThl 00CYKIAIOTCS M COITIACOBBIBAIOTCS C BEAYLIMM IPEIIOIaBATENIEM.

PexoMeHIyeMble HCTOYHUKH

1. TOCT 21.404-85 CIIAC. AproMaru3anusi TEXHOJIOIHYECKUX TporeccoB. O003HaUEHHsT YCIIOBHBIE MIPUOOPOB U CPEICTB aBTOMATH3ALMU B
cXemax.

2. TOCT 21.408-2013 Cucrema npoexktHoM nokymeHtauuu i crpourenscrBa (CIIJC). IpaBuna BbimoiHeHUst paboyeld HOKYMEHTAlUu
ABTOMATH3aLMK TEXHOJIOTHYECKUX MporieccoB (¢ [lonpaBkamu).

3. TOCT 23004-78. MexaHu3amuss ¥ aBTOMATH3aIMs TEXHOIOTMYECKHMX IIPOIECCOB B MANIMHOCTPOEHWH M TpubopocTpoeHny. OCHOBHEIE
TEpMUHBI, ONpeeIeHUs] U 0003HAUCHHS.

4.TOCT 23887-79. I'ocynapctBennslit cranaapt Coroza CCP. Coopka. TepMUHbI U onpeeeHus.

OcHoOBHast UTEpaTypa

1. CxkBopuoB, A.B. OCHOBBI TEXHOJOTHMM aBTOMATH3UPOBAHHBIX MAaIIMHOCTPOUTENBHBIX TNPOM3BOACTB: yueOHHK / A.B. CkBOpuOB,
A.l'. Cxuptnanze. - Mocksa; bepiun: upekr-Meana, 2017. - 635 c. : un. - bubnunorp. B ku. - ISBN 978-5-4475-8420-7; To e [DneKTpOHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=469049

2. Cepree, A.W. KoMnbioTepHOE yIpaBieHHE MPOM3BOACTBEHHBIM 00OpymoBanueMm: ydebnoe mocobue / A.U. CepreeB; MunuctepcTBO
obOpa3zoBanuss W Hayku Poccuiickoit ®Penepanun, @DenepanbHoe TrocyIapCcTBEHHOE OMODKETHOE 00pa30BaTENIbHOE YUYPEKAECHHE BBICIIETO
npodeccroHanbHOTO 0bpazoBanus «OpeHOYPrckuii rocyIapcTBeHHBIH YHUBEpcUTeT». - OpeHOypr: OpeHOyprcKkuii TOCy1apCTBEHHBIH YHHBEPCHTET,
2013. - 138 c.: ., cxeM., Tab. - Bubnuorp. B kH.; To xe [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=270255

JlononHUTeNbHAs THTEpaTypa

3. INonos B.}O. ApTromaTH3anus mpon3BOJCTBEHHBIX MPOIECCOB B MaMIMHOCTpoeHNH: YdebHoe mocobue / B.}O.Ilonos. — bparck: TOY BIIO
«bpI'TY», 2004. — 122 c.

4. Hlummapes B.}O. ABToMaTu3aiys pOH3BOICTBEHHBIX IPOLECCOB B MAIMHOCTPOCHHH: yueOHUK 1t By30B / B.}O. Illunimapes. - Mocksa:
Axanemust, 2007. - 358 c.

5. Cxuptiamze A.I. ABTOMaTH3alysi NMPOM3BOACTBEHHBIX MPOIECCOB B MAUIMHOCTPOSHUM: ydeOHMK s By3oB / A.I. Cxuptnanze, B.H.
Boponog, B.I1. bopuckut . - 3-¢ u31., mepepad. u gor. - Ctapsiit Ockon: THT, 2009. - 612 c.

6. XKurauko 10.3. ABToMaTH3amus NPOHM3BOICTBEHHBIX HPOIECCOB B MAIIMHOCTPOSHWH: ydeOHWK mis By3oB / }0.3. JKurhukos, A.T.
Cxuptianze [u np.]. - Crapeiid Ockox: THT, 2009. - 656 c.

KoHTponbHbIE BOIPOCH! JUIS CAMOIPOBEPKU
. Kakne ocHOBHBIE MEXaHU3MBI COAEPIKUT KOHCTPYKIHSI MaHHUITYJsITOpa?

. Kak paboraer MexaHu3m nogbema pyku?

. Kak paboraer MexaHi3M mOBOpOTa PyKH?

Kaxk pabortaeT BBIABIDKEHHE PYKU?

. Kak paboraer nemndep pyku?

. Kak paboraer amopTu3aTtop MexaHu3ma moBopora’?

Kaxk ocyriecTBisieTcst perympoBKa CKOPOCTH IePEeMEIeHHs] MEXaHH3MOB CTEIEHEH OIBIKHOCTH?
. Yro BKIIOUAET B ce0s yCTPOWCTBO MOATOTOBKHU BO3/1yXxa?

JlabopaTopnas padora Ne 2
H3yyeHne KOHCTPYKIMH MPOMBINLIEHHOT0 MaHumyasTopa MII-11
lenb paGoThI:

HW3y4yenne KOHCTPYKIMH NMPOMBIILIEHHOTO podota MII-11, Brimouatomiee n3ydenne HasHaueHus MII-11, ero KOMITOHOBKY, YCTpOHCTBO M pa-
60Ty COCTaBHBIX YacTel M3/ENHsA, MPHHIUITHAILHON MHEBMATUYECKON CXEMBI, a TAKKE M3YYEHHE METOHK PEryIHPOBAHHSA BEIHIMHBI X0 HCIIOT-
HUTENBHBIX MEXaHU3MOB.

Counepsxanue paboTel

Wsydyenne koHCTpyKImy U pabotel podota MII-11 1 ero TeXHHIECKNX XapaKTEPUCTUK: KOMIIOHOBKA MAaHMITYJIATOPA, MEXaHU3M MOJbEMa, Me-
XaHM3M TIOBOPOTA, MOMY/b MOCTYNAaTeNbHEIH (pyKa), Aemndep pykd, MOMy/Ib MOCTYNATEIbHBIN (CABHT CXBaTa), MOAY/h BPAIIAaTENbHBINA (POTAHN
CXBaTa), aMOPTH3aTOP MEXaHH3Ma MOBOPOTA, JeMIep, CXBAT, yKa3aHHsA Mep 6€30MacCHOCTH, MOJArOTOBKA NPOMBILIIIEHHOTo poboTa K paboTe, Xapak-
TEPHBIE MOOMKH M METOJIBI MX YCTPAHCHHS.

37


http://biblioclub.ru/index.php?page=book&id=469049
http://biblioclub.ru/index.php?page=book&id=270255

IMopsnok BEIMOIHEHHS PAOOTHI

1. TlogcoequHAUTEe MAHUITYIATOP KaOEMSIMH K YCTPOHCTBY yHpaBICHHS.

2. TloncoeqvHNUTE MAHUITYIISTOP K CHCTEME TTHEBMOITUTAHHUS.

3. 3aneiite nunaycrpuansHoe Macio V-20A 'OCT 20799-75 B amopTH3aTOp MOBOPOTA, AeMI(EPH! PYK U MOABEMA.

4. TlpommpuiryiiTe MacICHKH Ha MOZYJIC CIBHATa CXBaTa M MOAYJISIX IOCTyHaTenbHbIX (pykax 1 u 11).

5. Cma3aTh CTep)KHH H IITOKK Ha pykax 1 u 11, mITOK 1 HampaBIsIOLIyI0 MexaHu3Ma nogbeMa cmaskoit LIMATHM 221 T'OCT 9433-80.

6. YCTaHOBUTB YIIOPBI HA MAHMITYJISTOPE, 0OECIICYHB €ro CONMPSIKEHUE C TEXHOJIOINYECKUM 000py/I0BaHHEM.

7. B py4HOM pexxuMe 10 KOMaHJaM C YCTPOICTBA yIpaBIeHUs IPOBEPUTH TOYHOCT CONPSDKEHUSI MAHUITYJITOPA ¢ TEXHOJIOTHYECKHM 000py-
JIOBaHUEM, HPABHIIBHOCTh HACTPOHKM aMOPTHU3aTOPOB, NAaTYUKOB, CUCTEMBI MOATOTOBKH BO3/1yXa. OTperympoBaTh CKOPOCTh CpabaThIBAHUS CTEIle-
Heil TOABMKHOCTH JPOCCEIISIMU y371a pacHpeaeleHUs BO3AyXa.

8. Ilepen monadveil mUTaHMS HA MAHUITYJIITOP IPOM3BECTH CHATHE AABJICHHS B IUTAIOIIEH THEBMOCETH, BKIIOUHTH YCTPOHCTBO yIIPaBICHHS, 3a-
TEM IUIABHO NOBBICHTH JABJICHHE B ITHEBMOCETH /10 HOMHHAJIBHOTO (U1 M30eXKaHUs PE3KUX YAapoB IPU HEPBOM BKIIOYCHUH IIPH IIOJHOW Mojade
BO3JyXa).

9. OdopMHTb OTYET U CHETATH BHIBOJIBI.

Dopma oTuérHOCTH: OTYET MO J1AOOPATOPHON padoTe MOKEH COAEpKaTh: LEib PadOThl, KPATKHE TEOPETHYECKHE CBEACHHSA O PellacMoi
3aj1a4e, ONUcaHue paboThl B COOTBETCTBUH C IOPSIIKOM €€ BBIIIOIHEHHUS, BEIBOJIBI.

PexoMeHmanuy 0o BEIMOIHEHUIO 3aIaHUi 1 IOATOTOBKE K labopaTopHoii paboTe

JlabopartopHasi paboTa BBIIOIHAETCS B COOTBETCTBUH ¢ MH(OPMALHEH, MONTYyIEHHOI Ha JIEKIMOHHOM Kypce, a Takke COOpaHHOU CTYICHTOM
CaMOCTOATEIBHO U3 IPEUIOKEHHBIX HCTOYHUKOB. [ToiryueHHbIe pe3ysbTaThl 00CYkKAAOTCS U COTTIACOBBIBAIOTCS C BEIYIIHM HPEIIOJABATENIEM.

PexoMeHTyeMble HCTOYHUKH

1. TOCT 21.404-85 CIIJIC. ABTOMaTH3alMsl TEXHOJIOIHYECKUX mpoueccoB. O603HaUCHHs YCIOBHBIE IPHOOPOB U CPEICTB aBTOMATU3ALMU B
cxXemax.

2. T'OCT 21.408-2013 Cucrema npoekTHoi nokymeHTamuu mist crpoutensctsa (CIIJIC). IlpaBuna BbmonHeHHs pabouell HOKyMEHTaIuH
ABTOMATH3aLMK TEXHOJIOTHYECKUX TporieccoB (¢ [lonpaBkamu).

3. TOCT 23004-78. MexaHu3auusi 1 aBTOMAaTH3aLsl TEXHOJIOTMYECKUX IPOLECCOB B MALIMHOCTPOSHUM U IpubopoctpoeHrH. OCHOBHbIE
TEPMUHBI, ONPeIEICHUS U 0003HAUCHYIS.

4.TOCT 23887-79. I'ocynapctBennsii cranaapt Coroza CCP. Coopka. TepMUHBI U ONPEICTICHHS.

OcHOBHas UTeparypa

1. CksopuoB, A.B. OCHOBBI TEXHOJOTMH aBTOMAaTH3HPOBAHHBIX MAalIMHOCTPOMTEIBHBIX NPOM3BOACTB: YydeOHHK / A.B. CxBopuoOB,
A.T. Cxuptnanse. - Mocka; bepnun: Iupekr-Menua, 2017. - 635 c. : w1 - bubnuorp. B kH. - ISBN 978-5-4475-8420-7; To xe [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=469049

2. Ceprees, A.1. KommploTepHOE yIpaBlieHHE MPOU3BOACTBEHHBIM 00OpymoBaHueM: y4deOHoe mocobue / AWM. CepreeB; MUHHUCTEPCTBO
obpazoBannst uW Hayku Poccuiickoii ®enepanmm, denepaibHOe TOCYyIapCTBEHHOE OOKETHOE 00pa30BaTEbHOE YUPEKICHHE BEICIIETO
npodeccuoHansHOro obpasoBanus «OpeHOYPICKHii TOCYAAPCTBEHHbIN YHUBEpCUTET. - Openbypr: OpeHOyprekuit rocy1apCTBeHHbIH YHHBEPCUTET,
2013. - 138 c.: mi., cxeM., Tabi1. - bubmuorp. B kH.; To xe [DnekrponHsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=270255

JlomoHUTEeNbHAS INTEPATypa

3. Iomoe B.}O. ABromaTH3anus MPOU3BOACTBEHHBIX MPOLECCOB B MAIIMHOCTpOeHUH: YuebHoe mocobue / B.1O.ITomos. — Bparck: 'OY BIIO
«BbpI'TY», 2004. — 122 c.

4. ummapes B.JO. Apromatn3zanus IpOU3BOJACTBEHHBIX MPOLECCOB B MAIMHOCTPOCHUH: ydeOHUK 1ist By30B / B.IO. Ilummapes. - Mocksa:
Axaznemus, 2007. - 358 c.

5. Cxuprmagze A.I'. ABTomartH3amusi NMPOM3BOJCTBEHHBIX IPOIECCOB B MAaNIMHOCTPOEHMH: ydeOHMK Juist By3oB / A.I'. Cxmprmamze, B.H.
Bopownos, B.I1. Bopuckus . - 3-e u31., nepepad. u gor. - Crapsrit Ockox: THT, 2009. - 612 c.

6. XKuraukoB 10.3. ABToMarH3amusi TPOM3BOACTBEHHBIX MPOIECCOB B MAIIMHOCTpOEHHH: yueOHMK st By3oB / FO.3. Xutnukos, A.I.
Cxuprianse [u zp.]. - Crapsiit Ockox: THT, 2009. - 656 c.

KOoHTpOJIbHBIE BOIPOCH! JUIS CAMOIPOBEPKH

1. Kakne OCHOBHBIC MEXaHU3MBbI X MOJYJIH COACPKUT KOHCTPYKIHSI MaHUITYJIATOPA.

2. Kak pabotaer MexaHH3M HOIbeMa PYK, KaK IIPOU3BOAUTCS HACTPOHKA U PEryIMpOBKa MEXaHU3Ma?

3. Kax paboraeT MeXxaHU3M II0BOPOTA PYyK, KaK IPOU3BOAUTCS HACTPOHKA M PeryJIHPOBKA MEeXaHH3Ma?

4. Kax paboTaeT MOayJib MOCTYNATEIbHBIN, KaK IPOM3BOANTCS HACTPOHKA U PETYIUPOBKA MOJTYIIS?

5. Kax paboTtaeTr MOIysIb CIBHIa PYKH, KaK IPOU3BOIUTCS HACTPOHKA U PETYIHPOBKA MOIYIS?

6. Kak pabotaet MOyiIb pOTallMy PyKH, KaK IIPOM3BOAUTCS HACTPOHKA U PeryIUpOBKa MOTYIIsI?

7

8

9

1

. Kak paboraer nemndep pyxu?

. Kak paboraer amopTi3aTop MexaHn3Ma ToBOpoTa?

. Kak ocymecTBiseTcst peryJImpoBKa CKOPOCTH ITEPEMEIIICHUS] MEXaHU3MOB CTEIICHEH ITOJBIXKHOCTH?

0. Kak paboTaer cxBar, Kak OCYIIECTBIISETCS €ro MEPEKOMIIOHOBKA JJIsI 3aKPEIICHUS 110 Hapy>KHOW M BHYTPEHHE! MOBEPXHOCTH?

IpakTnyeckoe 3ansaTne Ne 1
Pa3paborka, nporpammsl ynpasjaenus MmanumyJjasropom MII-9C
¢ nomomnio MITIY no 3aganHoii TpaeKkTOpUH

Lenb pabotst

W3y4nTh yCTPOWCTBO M NPUHIINI ISHCTBUSI MEUKPOIIPOLIECCOPHOTO MPOrPaMMUPYEMOT0 YCTPOHCTBA IIMKI0BOro ynpasneHns tana MITLY, oc-
BOUTH PEXHM PabOTHI yCTpOIiCTBa, MPOrpaMMHOE 0OeCIIeueHre U METOIUKY IIPOrpaMMUPOBAHUS 3aad yIpaBIeHUs! pOOOTOM, IPHOOPECTH MPaKTU-
YecKne HaBBIKH PaOOTHI O YCTPOHCTBOM.

Coneprxanne paboThl

1. O3HaKOMHTBCS C KPAaTKUM OIMHCAHUEM YCTPOMCTBA: OCHOBHBIE TEXHUYECKHUE JTAaHHBIE YCTPOICTBA, YCTPOHCTBO M nmpuHuun padorst MIILTY,
cTpykrypHast cxema MIILY, cucrema komana MIILY, onucanne komana MIILY, komaH/Ibl BBOAA-BBIBO/IA, KOMAH/IbI ONPOCA JATYMKOB COCTOSIHUS
TOM maHumynsaTopoB, koManaa «Beiepikka BpeMeH», KOMaH bl yIPaBIECHUS POrpaMMoii, koMaH1a obpaiienus k moanporpamme «I1IT», koman-
161 «DyHKIMOHATbHAS KIaBHATYPay.

2. O3HaKOMHTECS C MyJIBTOM ymIpaBieHus: pexxum pabotst MITILY, pexnm «Pydnoi», pexxum «DyHKIIMOHANBHAS KIIaBHATYpay, pekuM «Brox
HporpamMMbI», pexxuM «IIpocMoTp mporpamMmen, pexuM «llonraropelit», pexnM «ABTOMATHYECKHIT», PEIaKTHPOBAHNE TIPOTPAMMBI.

INocnenoBaTeIbHOCTD BBITOIHEHHS PAOOTHI

1. V3yuuTh KOHCTPYKTHBHOE MCIIONHEHHE, QYHKIMOHANBHYIO cXeMy  mpuHIum aericteust MIILY, pacronoxxeHne opraHoB ynpaBieHHs U
oTobpakeHHs1 HHPOPMAIMH Ha TIEpEeHEH TaHeIM YCTPOHCTBA.

2. Usyuwuts cucremy xomaug MIILY, Bkiarovas GyHKIHOHAIBHBII COCTAB, CTPYKTYPY KOMAHIHOTO CJIOBA M KOJIbI KOMaH]| «BBOJIa-BBIBOIA» U
«yTpaBIICHNS TPOrPaMMOi», 0COOCHHOCTH aJIpeCcallii Pa3IMYHbIX KOMaHI.

3. U3yuurts Ha3HaueHHE CIyXeOHBIX perucTpoB MITLY.

4. UV3yuuts Ha3zHaueHHE U paboTy ycTpoiicTBa B pexxuMax «Pyunoit», «DyHKIHOHATbHAs KIaBHaTypay», «BBox mporpammem», «IIpocMoTp
nporpamMmMsl», «IlomaroBslit», « ABTOMaTHYECKUID».

5. M3yunTh NMOpANOK PeaKTUPOBAHUS MPOTPAMMBI.

6. Ilocme oruera mepex MpenogaBaTelieM B 3HAHUY 10 JAHHBIM BOIIPOCAM OCBOUTB BCE PEKHMBI PaOOTHI yCTPOUCTBA UL 4ETO:

~  BKIIOYHTbH pexkuM «DyHKIMOHABHAS KIABUATYPa» U MOJIb3YsCh TA0MI. 5, 0TpabOTaTh pasInyHbIC IBHKCHHS MaHUITYIIATOPA;
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- momb3yack Tabi. 4, cOCTaBUTh NpOrpaMMy JUIs OTPaOOTKH Pa3IMYHBIX ABIKCHHH MAaHUITYIISATOpA, MOCHIE TPEIbABICHHUS MPOrpaMMm
IPETIOAaBaTENIO BKIIOYUTE pexkuM «PydHoi» B 0TpaboTaTh COCTaBICHHBIC IPOrPAMMBI;

- 10 3aJaHUIO TIPENoAAaBaTels COCTAaBUTh INPOrpaMMy YIpPaBICHHS POOOTOM, BKIIFOYAOIIYIO DPas3iMYHbIC IBIKCHUS MAHHITYIATOpA C
KOHTPOJIEM OTPaOOTKH 9THX IBHKEHUH M OTPabOTaTh NPOrpaMMy B pasiIM4HBIX pexumax padotst MIILY, naunHas ¢ «PydHoroy.

7. OopmuTh OTHET U CHCNATH BBIBOBI.

Dopma 0TYETHOCTU: OTYET MO MPAKTHYECKOI paboTe TOMKEH COAEpKaTh: 1ieib PAOOThI, KPATKHE TEOPETHYECKUE CBEACHHS, OIMCaHuE PabOThI
B COOTBETCTBHU C MOPSIKOM €€ BBIIOJIHEHH S, BBIBOJIBL

PexoMeHmaIuy 0o BEINOIHEHUIO 3aJaHU| U IOATOTOBKE K IPAaKTUIECKON paboTe

[paktiyeckas paboTa BBHIMOIHAETCSI B COOTBETCTBHU ¢ MH(pOpPMALUEH, MOTyYCHHOH Ha JICKLHOHHOM Kypce, a TakKe COOpaHHOH CTYAEHTOM
CaMOCTOATEIBHO U3 IPEUIOKEHHBIX HCTOYHUKOB. [ToiryueHHbIe pe3ysbTaThl 00CYkKAAOTCS U COTTIACOBBIBAIOTCS C BEIYIIHM HPEIIOaBATENIEM.

PexoMeHTyeMble HCTOYHUKH

1. TOCT 21.404-85 CIIJIC. ABTOMaTH3alMsl TEXHOJIOIHYECKUX mporeccoB. O603HAUSHNs YCIOBHBIE IPHOOPOB U CPENCTB aBTOMATH3ALMHU B
cXeMax.

2. T'OCT 21.408-2013 Cucrema npoekTHoi nokymeHTamuu jist crpoutensctsa (CIIJIC). IlpaBuna BbmonHeHHs pabodell HOKyMEHTaIUH
ABTOMATH3aLMK TEXHOJIOTMYeCKUX MporieccoB (¢ [TonpaBkamu).

3. TOCT 23004-78. MexaHu3auusi 1 aBTOMaTH3aLMs TEXHOJOTHYECKUX IMPOLIECCOB B MAIIMHOCTPOCHUH U MpubopocTpoeHHH. OCHOBHBIE
TEPMUHBI, ONPeEICHUS U 0003HAUCHUS.

4.TOCT 23887-79. 'ocynapcTBEHHBII CTaHAAPT

OcHOBHas MTeparypa

1. CksopuoB, A.B. OCHOBB TEXHOJIOTMH aBTOMATH3HPOBAHHBIX MAalIMHOCTPOUTENBHBIX MPOM3BOACTB: ydeOHHK / A.B. CxBOpHOB,
A.l'. Cxuptnagse. - Mocksa; bepiun: Jupekr-Menua, 2017. - 635 c. : wi. - bubaunorp. B ku. - ISBN 978-5-4475-8420-7; To e [DneKTpOHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=469049

2. Ceprees, A.1. KoMmmbloTepHOE ymIpaBiIeHHE IPOU3BOACTBEHHBIM 00opynoBaHueM: ydeOHoe mocobue / A.M. CepreeB; MunucrepctBo
obOpa3zoBanuss W Hayku Poccuiickoit ®Penepauun, @DezpepanbHoe ToCyIapCTBEHHOE OIODKETHOE 00pa30BaTENIbHOE YUYPEKAECHHUE BBICIIETO
npodeccuoHansHOro obpasoBanus «OpeHOYPICKHii TOCYAAPCTBEHHbIN YHUBEpCUTET. - OpenOypr: OpeHOyprekuii rocy1apCTBEeHHbIH YHHBEPCUTET,
2013. - 138 c.: mi., cxeM., Tabi1. - bubmuorp. B kH.; To xe [DnekrponHsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=270255

JlomonHUTeNbHAS INTEPaTypa

3. Ionoe B.}O. ABTomaTH3amus MPOU3BOACTBEHHBIX MPOLIECCOB B MalIHHOCTpoeHuH: Yueonoe mocodue / B.}O.ITomos. — Bparck: 'OY BIIO
«BbpI'TY», 2004. — 122 c.

4. ummapes B.JO. AproMatu3zanus IPOU3BOJACTBEHHBIX MPOLECCOB B MAIMHOCTPOCHUM: ydeOHUK uist By30B / B.IO. Ilummapes. - Mocksa:
Axaznemus, 2007. - 358 c.

5. Cxuprmamze A.I'. ABromaTu3amys NPOM3BOJCTBEHHBIX IPOIECCOB B MAIIMHOCTPOSHUH: ydeOHUK st By3oB / A.I'. Cxuptiamze, B.H.
Boponos, B.II. bopuckus . - 3-e u3f., nepepad. u pom. - Crapsiit Ockon: THT, 2009. - 612 c.

6. XKuraukoB 10.3. ABToMarH3ainusi OPOM3BOACTBEHHBIX MPOLIECCOB B MAIIMHOCTPOCHHH: yueOHHK misi By3oB / 0.3. JKuthukos, A.L.
Cxuptianze [u ap.]. - Crapsiit Ockon: THT, 2009. - 656 c.

KoHTpOIbHBIE BOIPOCH! JUIS CAMOIPOBEPKU

1. BomonHenue kakux GyHKIMN odecrieunBaeT ycrpoiictso MIILTY?

2. U3 xakux KOHCTPYKTHUBHBIX Y3JIOB COCTOUT YCTPOHCTBO?

3. Kaxwue oprasl ynpaBieHUs U 0TOOpakeHHsT HHGOpPMALMU PacloJIOKeHBI Ha cpeHeil manenu ycrpoiictBa? Uto nmpencrasisierT coboil ata
nepeHss aHelb?

4. Ha3oure QyHKIMOHANBHBINA COCTaB M Ha3HaueHne Momyneit MITITY.

5. Ha3osute knaccudukamo komangy MIIIY no ¢yskimonansHoMy npu3Haky. Kakos ¢gopmar xomangroro cinosa MIIIY? Haznauenne
OT/ZIeTbHBIX MONeH KOMaHJHOTO clIoBa?

6. KaxoB 00pem mamsti DH3VY? Cronbko Moxyneit DH3Y moxker BxoauTs B coctas MIILY? Uto npexncrasisier coboit oqna 3ona MITIY?

7. Kaxwue cyxeOHBIE pericTphl oprann3oBasel B O3Y?

8. Hasoure 0603HaueHHE 1 KOJbI KOMaH/I «BBO/Ia-BBIBOAA», KYHMPABICHHS IIPOrPAMMOiD».

9. OObscHUTE Ha3HAYECHHE U AeCTBHE KOMaH]| «BBOIA-BEIBOIAY, «yHpPaBICHHS IPOrPAMMOIi», «(YHKI[HOHAIbBHAS KIaBHATYpay.

10. HazoBure Ha3HaueHHe M pabOTy yCTpolcTBa B pekuMax «PydHoil», « DyHKIMOHATIbHAS KJIaBHAaTypay», «BBox mporpammsly, «IIpocMotp
porpamMMeD», «I1omIaroBslit», « ABTOMaTHYECKUID».

11. Kak BBIIIOJIHUTE PENAKTUPOBAHHE IIPOTPAMMBI?

IMpakTnyeckoe 3ausiTue Ne 2
Pa3paGoTka mporpamMMsl ynpasiaeHuss ManunyJjsropom MII-11

¢ nomowmb10 MITIY no 3aganHoi TpaeKkTOpHHU

Lexe paGorer

W3yunTth npuHIMI ACHCTBHS YCTPOMCTBA LIMKIOBOTO MporpaMMHoro ynpasieHus MIILY, ocBouTs pexum paboTsl yCTpoiicTBa, MpOrpaMMHOE
obecrieueHre 1 METOINKY ITPOTPaMMUPOBAHNS 3aj1ad yIPABICHUS POOOTOM, TPHOOPECTH MPAKTHYECKHE HABBIKK PaOOTHI C YCTPOICTBOM.

Coneprxanne paboThl

1. 3yuuTh NpUHIMO JEUCTBUS YCTPOUCTBA IMKIOBOTO MpOrpaMMHOro yrpasieHust MIILY u ero coctaBHbIX yacTei.

2. OcBOHTB peXUM PabOTHI YCTPOHCTBA, POrPaMMHOE 0OECIIeUeHNE M METOIUKY ITPOrPaMMHUPOBAHUS 3314 YIIPABICHUS POOOTOM.

3. IlpnobpecTy NpaKTHYECKHE HABBIKK PabOTHI C YCTPOICTBOM YIIPaBICHHUs MaHUITYIATOPOM.

IMocnenoBaTeIbHOCTD BBITONTHEHHS PAOOTHI

1. B HCXOJHOM TONOXEHWH MaHHITYJIATOPAa M TEXHOJOTHYECKOro OOOpPYNOBAHMS YCTAHOBUTE IIEPEKIIFOYATENb PEKMMOB B ITOJNOXKEHHE
«ABTOMaT», Ha)KaB Ha KHOIIKY 14.

2. YcTaHOBHTE HYJICBOE 3HAUCHHE CUETINKA KAIPOB, HAXaB Ha KHOMKY 19 «COpocy.

3. Haxwmure Ha kHOmky 20 «Ilyck», mpu 3TOM H3JeNHe AOMKHO paboTaTh B aBTOMATHYECKOM PEXHME, MHOTOKDPATHO BBITIONHSSA
3anpOrpaMMHpPOBaHHBIE AEHCTBUS.

4. Jlns 0CTaHOBKH U37eNHs, PaOOTAIOMIEro B aBTOMAaTHUECKOM PEXIME, IEPEKIII0YaTeNb PEXUMOB yCTAHOBUTE B HoNokeHHe « LUKy, HaxaB
Ha KHOTIKY 15, pu 3ToM, 0TpaboTaB MOCIIeHUI KaJp MPOrPaMMBbl, H3/IeIUe OCTaHABIIMBACTCS.

5.  DKCTpeHHBIH ocTaHOB padoThl mpomu3BoauTcs: KHomkoi 21 «Cromy». Ipn Haxatnn kHonku 20 «Ilyck» pobGOT mponoimkaer paboTy 1o
IporpamMe.

6. TlomHOe BBIKITIOUEHHE MAHUITYIIATOPA IPOU3BOANTCS KHOMKOH 1 «ABapHitHBIN cTOI».

7. Tlpm pabGore pobGoTa COBMECTHO C TEXHOJIOTHYECKHM OOOpYIOBAHMEM JOIDKEH COONIOAAThCS CIEAYIOIIMI TMOPSJOK BKIIOYECHUS M
BBIK/TIOUCHUS: MAHUITYJITOP JOJDKEH BKITIOUATHCS IIEPBBIM, a BBIKITIOUATHCS MOCIESIHIM 110 OTHOIICHHUIO K TEXHOIOTHIECKOMY 000Dy IOBAHHIO.

8. BkiIroueHue TOHKHO MPONU3BOAUTECS NP HoHMkeHHOM (0,2...0,3 MIla), a BEIKITIOUEHHE — TP CHATOM JaBJICHUH B THEBMOCETH.

9. B mporecce 1abopaTopHOii pabOTHI CTYACHT JAOJDKEH:

10. M3yunTh KOHCTPYKTHUBHOE HCHOJIHEHUE, QYHKIHOHAIBHYIO cXeMy U npuHOuN aeiictsus MIILLY, pacnonoskeHue opraHoB ynpaBlIeHHS U
oTobpaxkeHHs1 HH(POPMALMH Ha IIEPEIHEH TaHEeIM YCTPOHCTBA.

11. HM3yuuts cucremy komang MIILLY, Bkimouast hyHKIMOHATIBHEI COCTaB, CTPYKTYPY KOMaHJHOTO CJIOBA M KOZBI KOMaH «BBOA-BBIBOJA» U
«yHpaBIeHHS IPOrPAMMOII».

12. V3yunTh NOPAIOK PEIAKTUPOBAHUS NIPOTPAMMBI.
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13. Tlocne oT4era nepes NpenoaaBaTelieM B 3HAHUM 110 JJAHHBIM BOIIPOCAM OCBOHTH BCE PEXKUMBI pabOTHI yCTPOHCTBA.

14. OhopMuTH OTHYET U CAENATH BHIBOJBI.

Dopma 0T4ETHOCTH: OTYET 1O MPAKTUYECKOH PaboTe JOIDKEH COACpXKaTh: Iielb PabOTHI, ONMCaHUE PabOThl B COOTBETCTBUH C MOPSAKOM ee
BBITIOJTHEHUS], BEIBOJIBL.

PexoMeHmaIuy 0o BEINOIHEHUIO 3aJaHHI U IOATOTOBKE K IPAKTUIECKOU paboTe

Ipaktiyeckas paboTa BBHIIONHSIETCSI B COOTBETCTBHU ¢ HH(pOpPMALUEH, NOIyYSHHOW Ha JEKIMOHHOM Kypce, a TakKe COOpaHHOH CTYACHTOM
CaMOCTOATEIIBHO U3 IPEUIOKEHHBIX HCTOYHUKOB. [ToiryueHHbIe pe3ysbTaThl 00CYkKAAOTCS U COTTIACOBBIBAIOTCS C BEIYIIHM HPEIIOaBATENIEM.

PexoMeHTyeMble HCTOYHUKH

1. TOCT 21.404-85 CIIJIC. ABTOMaTH3alMsl TEXHOJIOIHYECKUX mpoueccoB. O603HaUCHHs YCIOBHBIE IPUOOPOB U CPEICTB AaBTOMATH3ALUH B
cXeMax.

2. T'OCT 21.408-2013 Cucrema npoekTHoi nokymeHTamuu mist crpoutenscta (CIIJIC). IlpaBuna BbmonHeHHs pabodell HOKyMEHTaIUH
ABTOMAaTH3aLMK TEXHOJIOTMYEeCKUX mporieccoB (¢ [lonpaBkamu).

3. T'OCT 23004-78. MexaHu3auust 1 aBTOMaTH3alMs TEXHOJOIMYECKHX IPOLIECCOB B MAIIMHOCTPOCHUM U mpudopoctpoeHuu. OCHOBHBIE
TEPMUHBI, ONIPeeICHUS U 0003HAUCHUS.

4.TOCT 23887-79. 'ocynapcrenusiii cranaapt Coro3a CCP. Coopka. TepMHHBI U OIpeIeIeHuUs.

OcHOBHas MTeparypa

1. CksopuoB, A.B. OCHOBB TEXHOJIOTMH aBTOMATH3HPOBAHHBIX MAalIMHOCTPOUTENBHBIX MPOM3BOACTB: ydeOHHUK / A.B. CxBOpHOB,
A.l'. Cxuptinanse. - Mocksa; bepiun: Jupekr-Menua, 2017. - 635 c. : wi. - bubnunorp. B ku. - ISBN 978-5-4475-8420-7; To e [DneKTpOHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=469049

2. Ceprees, A.1. KoMmnbloTepHOE ympaBlIeHHE IPOU3BOACTBEHHBIM 00opynoBaHueM: ydeOHoe mocobue / A.M. CepreeB; MunucrepctBo
obpasoBanusi W Hayku Poccuiickoii ®eneparmn, dDenepanbHOe TOCyIapCTBEHHOE OIOMKETHOE 00pa30BaTEbHOE YUPEKICHHE BBICILIETO
npodeccuoHansHOro oopasoBanus «OpeHOYPICKHid TOCYIapCTBEHHbIN YHUBEpCUTETY. - OpeHOypr: OpeHOyprekuii rocy1apCTBEeHHbIH YHHBEPCUTET,
2013. - 138 c.: mi., cxem., Tadi1. - bubmuorp. B xH.; To xe [DnekrponHsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=270255

JlonoJHUTeNbHAs IUTEpaTypa

3. Ionoe B.}O. ABTomaTH3auusi IPOU3BOACTBEHHBIX MPOLECCOB B MAIIMHOCTpOeHUH: Y4yeOHoe mocobue / B.FO.Ilomos. — Bparck: 'OY BIIO
«BpI'TY», 2004. — 122 c.

4. HInmmapes B.JO. ABToMaTu3amus IpoU3BOACTBEHHBIX NIPOLECCOB B MAIIMHOCTPOESHHH: y4eOHHUK 11t By3oB / B.1O. Illnmmapes. - Mocksa:
Axaznemus, 2007. - 358 c.

5. Cxupmmamze A.I'. ABTOMaru3amysi IPOH3BOACTBEHHBIX IIPOLECCOB B MAIIMHOCTPOSHUH: ydeOHMK it By3oB / A.I. Cxupriamze, B.H.
Boponos, B.I1. bopuckus . - 3-e u3f., nepepad. u noim. - Crapsiit Ockon: THT, 2009. - 612 c.

6. XXutnukoB 10.3. ABTOMaTH3aLys NPOU3BOJCTBEHHBIX INPOLECCOB B MAaIIMHOCTpOeHHM: yueOHMK s By3oB / FO.3. JKurtHukos, A.I.
Cxuptaanze [u ap.]. - Crapsiit Ockon: THT, 2009. - 656 c.

KOHTpOIbHBIE BOIPOCH! JUIS CAMOIPOBEPKU

1. Brmmonnenue kakux GyHkuuit obecneunBaer ycrpoiictso MITLIY?

2. U3 xakux KOHCTPYKTHUBHBIX Y3JIOB COCTOUT YCTPOICTBO?

3. Kaxue oprassl ynpaBleHHs U OTOOpaXeHUs MH(OPMAIUM PACIOJIOKSHBI Ha CpelHel maHenmu ycrpoictBa? UTo mpencTaBisieT coOoit
nepeHss MaHeb?

4. OObscHUTE Ha3HAYEHHE U AEHCTBHE KOMaH].

5. Kax BBIIOJIHATE peJaKTHPOBAHUE IIPOrPaMMBbI?

9.2. MeToanueckue YKa3aHHs M0 BHINOJHEHUIO KOHTPOJIbHOI padoThl

1. ITocienoBaTeIbHOCTH BBINMOJTHEHHSI KOHTPOJIBHOM PadoThI:

- IOCTPOEHHUE CXEM aBTOMAaTHU3ALINN;

- IOCTPOEHHUE OUYEPETHOCTH IEHCTBUS MEXAHU3MOB B LIUKJIE;

- IOCTPOEHHE LIUKIJIOTPaMM;

- IOCTPOEHHE CTPYKTYPHOM CXEMBI aBTOMAaTH3allUH;

- pacuér BpeMEHHM aBTOMaTHYECKOT0 IUKJIa;

- aHaJIM3 PACIpPENEICHNSI BPEMEHH T10 MJIEMEHTaM 1IUKJIa,

- pacuér ycuiaMil Ha HITOKAaX UCHOJHUTEIbHBIX MEXaHU3MOB;

- 0pOPMUTD NOSCHUTEIBHYIO 3aIMUCKY.

2. CTpyKTYpa NOSICHUTEJIbHO 3alIUCKHU

TuTynbHBIN TUCT

Conepxxanue

Bsenenue

TexHomornueckas 4acTb

- ICXOJIHbIE JaHHBIE K pacuéTam;

- IOCTPOEHHE CXEMbI aBTOMATHU3AIIHH;

- IOCTPOEHHUE CTPYKTYPHOM CXEMbI AaBTOMAaTU3ALINN;

- IOCTPOEHHE LIUKJIOTPaMMbl B MacIITabe 1edCTBUTEIHHOIO BPEMEHH aBTOMATHUECKOT0 IIUKJIIA;

- OIIPEJIEIIEHNE BPEMEHH {3 LIUKJIA TI0 3alaHHBIM CKOPOCTSIM;

- ollpesieieHHe TIoIaeil mopiiHs co ctoponsl 6ecuiTokoBoi (F1) n mrokosoit (F2) monocreit
LWIMH]IPA;

- OmIpeJieNieHre pacxo/ia paboueit cpepl B HIUINHAPAX;

- OTIpe/ieIeHre IMaMeTPOB MaTpyOKOB TPYOOIIPOBO/IOB;

- OTIpe/ICIICHNE JICHCTBUTEIbHBIX TUIONIAICH CeUeHUH MaTpyOKOB;

- ONpe/ieIeHNe IEHCTBUTENBHBIX PACXOA0B pabode cpebl B IMIMHIPAX;

- OIIpECIICHUE JEUCTBUTEIIBHBIX CKOPOCTEN NIepeEMEILCHHs IITOKOB 1M

- OIPEJIENICHAE JCUCTBUTEILHOTO BPEMEHU aBTOMAaTHYECKOTO IUKJIA;
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- pacuéT yCcuiIMil Ha MITOKAaX CHIIOBBIX IMIJIMH]POB;

- IOCTPOEHHE UKIOrPaMMBI B MaCIITa0€e AeHCTBUTEIILHOTO BPEMEHU aBTOMATUYECKOTO IIUKIIA.

BriBoabl

Crnucok UCoab3yeMoi JIUTepaTyphbl

3. TpeboBanusi k 0popMJIEHMIO KOHTPOJILHOM padoThI:

- KOHTPOJIbHYIO paboTy odopmisatoT Ha nuctax popmarta A4 (210x297MM), TEKCT meyaTaeTcs
Ha OJTHOM CTOPOHE JIMCTA Yepe3 MOJITOpa HHTEPBaa;

- mapametpsl mpudrta: rapaurypa mpudra — Times New Roman, HauepraHue — OOBIYHBIH,
Keryb mpudTa — 14 MyHKTOB, IIBET TEKCTA — aBTO (YEPHBIN ),

- mapaMeTpbl ab3ama: BEIpaBHUBAaHHUE TEKCTa — M0 MIMPUHE CTPAHULIBI, OTCTYI MEPBOIl CTPOKH —
1,5 MM., MEXXCTPOUHBI HHTEPBAJ — MOJYTOPHBI;

- MOJISL CTPAHMIIBI JUISI TUTYJIBHOTO JIUCTA: BEpXHEe U HIDKHee moysd — 20 MM, IpaBoe U JIEBOE
nosist — 15 MM

- TI0JIs1 BCEX OCTAJIbHBIX CTPaHUIl: BepXHee U HibkHee noiid — 20 MM, pa3mep sesoro noss 30
MM, MPABOro — 15 MM.

[TosicHuTenpHas 3anucKa JOJKHA cojiepkaTh He Oonee 30 cTpaHuil.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPH
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O TIPOLECCA 11O JUCHUIIVIMHE

NudopmannonHo-kommynukaTuBHbie TexHonoruu (MKT) ucnons3yrores ast:
- MOJy4YeHUs UHPOPMALIUH NPU TTOATOTOBKE K 3aHSATHSM;

- CO3JIaHUs MPE3CHTAIMOHHOTO COMPOBOXKACHHUSI 3aHSITHIA;

- pabOTHI B AJIEKTPOHHOW MHPOPMALIMOHHOM Cpee.

CranmapTHOE JIMIIEH3UNOHHOE MTPOTrpaMMHOE 00ecIieueHue:

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

3. AuTHBHpYCHOE porpammHoe obecrieuenue Kaspersky Security.
4. Adobe Reader.

11. OMUCAHHUE MATEPHUAJBHO-TEXHUYECKOM FA3BI, HEOBXOJINMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenoeanue Ne JIk, JIP,
Ilepeuens ocnoenozo obopyoosanus
3anAmu ayoumopuu 113
JlexumonHast / ceMuHapcKkas
JIk H p VYuebHas mebenb -
ayJIuTOpuUs

VYyeOnass mebenp; IIpomblnuieHHbIH Ma-
Hunyastop MII-9C.01.
MukpornpoueccopHoe nmporpammupyemoe | JIP Ne 1...2
UKIJI0BOE ycTrpoiictBo MIILLY.
[Tpombinenasit manumynsitop MIT-11.

Jlabopatopus TexHomoruu
MaIIMHOCTPOECHUS

JIP

VYuyebnast mebenb; [IpombinieHHBIH Ma-
Humyssitop MIT-9C.01.
MuxponpoueccopHoe nmporpamMmmupyemoe | I3 Ne 1...2
UKI0BOE ycTpoiicTBo MIILLY.
[TpombitenHbiit Manunynsrop MII-11.

Jlaboparopus TexHonoruu
MAIIMHOCTPOEHHUS

I13

Vuebuas mebens; 10-T1IK i5-
Kp Yuraneueii 3a1 Ne 1 2500/H67/4Gb (mornTOopTFT19 Sam- -
sung); mpuntep HP LaserJet P2055D

Vuebnas mebens; 10-T1K i5-
CP YuraneHeiii 3a1 Ne 1 2500/H67/4Gb (MoruTopTFT19 Sam- -
sung); npuntep HP LaserJet P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJI51 IPOBEJAEHUW
INPOMEKYTOYHOU ATTECTAIIUU OBYYAIOIIUXCHA ITO JUCIHUITVIMHE

1. Onucanue ¢GoH/Ia OLIEHOYHBIX CPeACTB (IACHIOPT)

Ne
JyieMeHT
KOMIIe- KOMIETeHIIH Pasnen Tema ®OC
TEeHIHH
CIIOCOOHOCTD  y4acT- 1.1. UcTopus pa3BUTHS aBTOMAaTU3AIIUN
BOBaTb B OpraHu3a- 1.2. O6ue monoKeHUs
oup  Ha  MallMHO- 1.3. Tennenruu passutus Allll B
CTPOHTENBHBIX  TIPO- MAIIHHOCTPOCHHH
M3BOJCTBAX pPabOYmx 1.4.0
.4. OcHOBHBIE HAMPABICHUS PA3BUTHUS
MECT, UX TCXHHYCCKO- o
AIIII B cepuitHOM IPOU3BO/ICTBE
ro OCHAINECHUsA, pas- 15
MemeHus 060pyaoBa- | 4 (pon o repui- .5. YcnoBus, BBI3BIBAIOIITUE
[K-17 | nus, cpeacts aroma- H;,I i onpeAcchIs HE00XO0JUMOCTh aBTOMATH3AIHH
THU3all1U, yIpanie- CPEJICTB H METOJIOB 2.1. O6I.LII/I€ ITIOJIOXKCHUSA
HUSI, KOHTPOJIS U HC- 2.2. crioTHUTEIbHBIC MEXaHU3MBI
TBITaHuH, 3PdeKTHB- ABTOMATHIALIH HpO- 2.3. Kiaccuduxarus HCIIoTHUTETEHBIX
> HU3BOJICTBA. = 1
HOI'0O KOHTpPOJIA Kadc-
CTBa I\T/IZTepHaHOB 2. Cpencta 1 meto- o CRETISMOB
O Tormae > | 151 aBTOMaTH3ALMH 2.4. [THeBMaTHYECKHEC U
HpOLECCOB,  TOTOROI onepauuii TeXHOMIO- THIPABIMYECKUE HCITOTHUTEIbHBIC
’ TUYCCKOTO Impouecca MEXaHU3MBbI
TIPOAYKITUHI .
MeXaHHU4ecKol obpa- | 2.5. DieKkTpruecKie UCTIONTHUTENbHbIC
CII0OCOOHOCTH y4acT- 6OTKH
BOBaTh B pa3paboOTKe 33 ) MCEXaHU3MBI
nporpamMm u metoauk | O >4TPY30THO 2.6. Cucrema ympaBJieHUs C
KOHTpOJISI M HCIHbITA- pasTpy309HBIC U KOMaHZoalapaTomM K3aMeHa-
HUS  MammuHOCTpoH- | TPAHCHOPTHBIE YCT- | 3.1, Knaccudukauus 3PY HOHHEIE
TEIbHBIX u3geanii, | POMCTBa B aBTOMa- 3.2. CamoTeuHbIE Mara3uHbl BOIDOCE]
CPEICTB  TEXHONOTH- | TUSHPOBAHHOM Ma- | 3.3, [loycaMOTEUHbIE Mara3uHbI P
YECKOTO  OCHAIICHHS, | IHUHOCTPOEHHH. 3.4. Ilpumepsl pacuéToB
JMArHOCTUKH,  aBTO- | 4, OTHenuTeny, 3.5. MarasuHbl ¢ TPUHYAUTETEHBIM
MaTh3allih ¥ YIPaB- | nyrgrenu U Mexa- TepeMenieHIeM
JICHUA, OCYLICCTBIIATH
> 0¥ HU3MBI OPHCHTANH | 3.6. ByHkepHBIE Mara3uHbI
METPOJOTHYCCKYIO 3arDV30UHEIX U 3 7 B
TOBEPKY CPEICTB W3- Py /. ByHKepHbIe 3arpy304HbIE
[IK-18 | mepenns  ocuossix | [PAHCHOPTHBIX yCT- | ycTpoucTBa
nokasareneii kauect- | POUCTB. 3.8. BubpannonHsle IOTKH
Ba Bbimyckaemoii | O- Cpezctsa n metonnt | 3.9. BUOGpoOGyHKEPHI

NPOAYKIUH, B OLICHKE
ee Opaka W aHanmze
NPUYUH €ro BO3HHUK-
HOBCHUS, pa3padOTKe
MEPONPUATHIA O €ro
MPEaYNPEeKACHUID U
YCTpaHCHUIO

aBTOMAaTHU3aIIMU KOH-
TPOJISI I COPTUPOBKH
W3JICJINi B MaIlIMHO-
CTPOCHHH.

4.1. Otcexkarenu (OTICIUTEIH)

4.2. MexaHu3MBbl OpUEHTALINU

4.3. TpaHCcTIOpTHEIE yCTpOicTBa
aBromatnyeckux quaui (TYAJ])

4.4. TIpumepsl 3arpy3Ku
TEXHOJIOTHYECKOT0 000py10BaHUS

5.1. O6mue cBemeHNs O KOHTPOIIE

5.2. laTuuku

5.3. [Ipubopsl 1 yCcTpOKCTBa AKTUBHOTO
KOHTPOJISI U COPTUPOBKH
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2. JK3aMeHallHOHHbIE BONPOCHI

Ne Kowmerenim 3K3AMEHAIIMOHHBIE Ne i
wn | Kon Onpenenenne BOIPOCHI HalMeronatie
pasnena
CHOCOOHOCTD y4acTBOBATH B 1. Ucropus pa3Butus
OpraHu3alyy Ha MaluHO- aBTOMATH3AIUH
CTPOMUTEIBHBIX MPOU3BOACTBAX | 2. OOLIHE MOIOKEHUS
pabouux mecT, ux Texuuuecko- | 3. Tengenuun pazsutust AIIIl B
IO OCHAILCHHS, pa3MeILeHHS MaIIHHOCTPOCHUH
1 MK-17 000pyIOBaHMUs, CPEJICTB aBTO- 4. OCHOBHBIC HAIIPABJICHIS
' MaTH3alluy, ypaBieHus, KoH- | passutus AlIIll B cepuitnom
TPOJIA ¥ UCTIBITaHUH, dPPeK- MIPOU3BOJICTBE
TUBHOTO KOHTPOJISL Ka4eCTBa 5. YcnoBusi, BEI3bIBAIONIHE
MAaTepHaNoB, TEXHOJOTUYECKUX | HEOOXOAMMOCTh ABTOMATHU3ALUH 1. Ocnossie Tepm-
MPOIIECCOB, TOTOBOM NPOAYK- 6. O0mue noNnoKeHUS HBI H OTIPEACICHHA
CPEICTB U METOIOB
UH 7. VciomHUTENbHBIC MEXAHU3MBI ABTOMATH3AIIHN TIpO-
8. Knaccuduxarms W3BOICTEA.
MCTIONHUTENBHBIX MEXAHM3MOB | 9 Cpercrna i meto-
9. [TaeBMaTHUECKHE U JIBI ABTOMATH3ALHH
TFMApaBINICCKUE OIepaluii TeXHOJIO-
HNUCIIOJIHHUTCIIbBHBIC MCXAaHU3MBbI TMYECKOT0 mpoiecca
10. DnekTpuueckue MeXaHHIeCKOH 00pa-
HCTIOJTHUTEILHBIC MEXaHU3MBI Ootku.
11. Cucrema yripaBiieHus C 3. 3arpysouHo-
5 KOMaH10anmnapaTomM pasrpy304HBIC 1
cnoco6 HOCTh Y4aCTBOBAaTh B 12. Knaccnduxars 3PY TPaHCTIOpTHBIE
PaspaboTKe MPOTPaMM U METO™ | 43 " \ioreunpie marasunbl YCTpOHCTBA B aB-
JIIC KOHTPOIUL M HCTILITANMA 14. TlonycamoTe4yHble Mara3uHpl | TOMaTU3UPOBAH-
MAUITHOCTPOHTENBHBIX M3/IE- 15, TTpumepb! pacuéTon HOM MAIITHHO-
JH, CPEJICTB TEXHONOTHIECKO- | qo'nr o CTPOCHHIL.
T'0 OCHAII[CHHSI, THATHOCTHKH, e ———— 4. Otnenuten,
aBTOMAaTH3aLUH U YIPABICHUS, — HTATEITH ¥ MEXa-
2 TIK-1g | OCYHICCTRIATH METPOJOTHTC- 17. ByHkepHble Mara3uHbl HU3MBI OPHEHTA-

CKYIO TTOBEPKY CPEJICTB M3Me-
PEHUSI OCHOBHBIX TOKa3aTelei
Ka4ecTBa BBIITYCKaeMOH Ipo-
IYKIIMH, B OLICHKE ee Opaka u
aHaJIM3¢e MMPUYHMH €r0 BO3HUKHO-
BEHMs, pa3pabOTKe MEPOIIPHSI-
THIA TI0 €r0 MPEAYIPESIKIACHUAIO 1
YCTPaHEHHIO

18. bBynkepHble 3arpy304HbIe
YCTpOMCTBa

19. BuOparyioHHbIE JIOTKH

20. BubpoOyHKepbI

21. Otcekarenu (OTACITUTEIN)
22. MexaHHU3MbI OpUEHTAINN

23. TpaHcTOpTHBIE YCTPOKCTBA
aBromarndeckux smHUH (TYAJI)
24. Tlpumeps 3arpy3Ku
TEXHOJIOTHYECKOTO
o0opynoBaHUs

25. O0m1ue cBeJCHMSI 0 KOHTPOJIE
26. JlaTunku

27. IIpubopsl u ycTpoiicTBa
AKTHBHOTO KOHTPOJISI U
COPTHPOBKHU

LUK 3aTPY304HBIX U
TPAHCIIOPTHBIX
YCTPOMCTB.

5. Cpencrsa u meTo-
bl aBTOMATH3alHH
KOHTPOIS U COPTH-
POBKH H3/IeTTHiT B Ma-
IIMHOCTPOEHHUH.

43



3. Onucanue nokasarejieil 1 KpUTepHeB OlleHNBAHUS KOMIIeTEHIUIA

IMoka3zarean Onenka Kpurepun

3HaTh: - JIaHbI UCYEPIIBIBAOIIIE U 000OCHOBAHHBIC
1IK-17 OTBETHI Ha BCE TIOCTABJICHHBIC BOTIPOCHI;

- METOJIbI OpraHU3aI[K Ma- - OTBETHI U3JI0KECHBI TPAMOTHO, YBEPEHHO,
ITUHOCTPOUTEIBHBIX TIPOU3- JIOTUYHO, TTOCTIET0BATENHHO;

BOJICTB U pabOYUX MECT; OTJIMYHO - OIMPAsCh Ha YCBOCHHBIE 3HAHUS, YETKO
1IK-18 YBSI3BIBACT HAYYHBIC MOJIOKEHUS C ITPAKTH-

- IPOrPaMMbI U METOINKHU YECKOM JCATEILHOCTHIO;

KOHTPOJIS ¥ UCTIBITAHHS Ma- - CBOOOJTHO BIIAZICET OCHOBHBIMH MTOHSITHIMUA
ITUHOCTPOUTEILHBIX H3ICIIHIA, JUCIIUILITUHBI.

CPEICTB TEXHOJIOTHUIECKOTO - IaHBI TIOJTHBIE, JIOCTATOYHO 0OOCHOBAHHBIC
OCHAIICHHS, THAarHOCTHKH, OTBETHI Ha TIOCTaBJICHHBIE BOIIPOCHL;
ABTOMAaTH3AIlNH U yIIPaBJIe- - TBEP/IO YCBOMII TEMY, TPAMOTHO U TIO CY-
HUS; [IECTBY U3JIaracT ee, OMUPasCh Ha MOJTyYCH-
YMeTh: HBIC 3HAHUS,
1IK-17 XO0pOIIo - HE JIOITyCKaeT CYIECTBEHHBIX HETOYHO-

- OpraHu30BbIBATHL HA MallInu- CTCH,

HOCTPOUTCIbHBIX IPONU3BOACT- - YBA3BIBACT YCBOCHHBLIC 3HAHUSA C ITPAKTHUYC-
Bax pabodre MecTa, UX TeXHHU- CKOI1 IesITeIbHOCTHIO;

YECKO€ OCHAILIEHUE, pa3Me- - BIIaJlceT CUCTEMOM OCHOBHBIX ITOHATHM
math 000pyIOBaHUE, CPEACTBA JVCIUTUTUHEL.

ABTOMAaTH3AaIlNH, YIIPaBICHIS, - IJaHBI B OCHOBHOM IIPaBUJIbHBIC OTBETHI HA
KOHTPOJIS ¥ UCTIBITAHHIA; BCE MTOCTaBJICHHBIE BOITPOCHL, HO 0e3 1ocTa-
TIK-18 TOYHOTO 0OOCHOBAHNS;

- OCYIIECTBIISITH METPOJIOTHYE- - IOTTYCKAaeT HEeCYIECTBECHHBIC OIIMOKH U
CKYIO TIOBEPKY CPEJICTB M3Me- HETOYHOCTH;

PEHUS OCHOBHBIX IIOKa3aTeNeH Y/I0BJIETBOPUTEIHLHO - HCIIBITHIBAET 3aTPYTHEHHS B TPAKTHUE-

Ka4ecTBa BBIITYCKAEMOH IIpo-
IOYKLUH, IPU OLIEHKE ee Opaka
Y aHAJIU3€ IPUYUH €TI0 BO3-
HUKHOBEHUS;
Bnaapern:
TIK-17
- HaBBIKaMU 3((HEKTUBHOTO
KOHTPOJIS Ka4eCTBa
MaTEpUAIOB, TEXHOJIOTMYECKUX
MPOLECCOB, TOTOBOM
HPOIYKIIHH.
1IK-18
- HaBBIKaMU pa3pabOTKu Mepo-
HPUATUH TI0 NPEAYITPEKICHUIO
U yCTpaHeHHuIo Opaka BBIITyc-
KaeMOH NMPOTYKIHH.

CKOM NPUMEHEHUH TOJTYYEHHbIX 3HaHUH;

- ¢1ab0 apryMEeHTUPYET HayYHbIE ITOJIOKe-
HUS;

- YaCTHYHO BJIa/Ie€T CUCTEMON OCHOBHBIX
MOHATUHN TUCHUIUINHBL.

HE€ YI1O0BJECTBOPUTEJIBLHO

- TOTIyCKAET CYIIECTBEHHBIE ONTMOKHN U HE-
TOYHOCTH HpI/I OTBCTC HA ITOCTABJICHHBIC BO-
MPOCHIL;

- UCTIBITHIBAET TPYAHOCTU B IPAKTUUECKOM
HpI/IMeHeHI/II/I HOJIy‘IeHHI)IX 3HaHHﬁ;

- HE MOXET apryMEHTUPOBaTh HAYYHBIE I10-
JIOJKCHMS,

- HE BIIaICCT CUCTEMOM OCHOBHBIX MOHSATHU
JOUCHUIIIAHEIL.
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4. Meroauyeckne MaTepHaJibl, OINpelesilOllie TpPouUelypbl OLEHUBAHUS 3HAHMIA,

yMe}mﬁ, HABBbIKOB H OIIBITA 1€ATEJIBbHOCTHU

Jucnunnuaa «CpeacTsa ¥ METOABI AaBTOMATH3AIMK MPOM3BOACTBA» HAIpaBleHA HA y4acTHE B padOTax IO IOBOAKE U
OCBOEHMIO TE€XHOJIOTHYECKUX MIPOLIECCOB, CPEJCTB U CUCTEM TE€XHOJIIOTHYECKOTO OCHAILEHUS, aBTOMATU3alMU MAIIMHOCTPOU-
TEJILHBIX MPOU3BOJICTB, YIPABJICHUS, KOHTPOJISA, JUATHOCTHKU B XOJ€ IOJTOTOBKH NPOM3BOACTBA HOBOM NMPOIYKIHMH, OLEHKE
MHHOBAIIMOHHOI'O NOTEHIMAaja IPOEKTa, BKIIIOUast cOOp U aHaIN3 UCXOAHBIX HH(OPMAIMOHHBIX JaHHBIX JJIS IPOEKTUPOBAHUS
TEXHOJIOTHYECKUH MPOIECCOB M3TOTOBICHHS MAIIMHOCTPOUTENHHOIN NMPOAYKLUUH, CPEACTB TEXHOIOTHYECKOTO OCHAIICHHS,
aBTOMAaTH3alLUU U YIPaBICHUS.

ITpouecc NpoxoXkAeHUs AUCLMIUIMHBI BKIIOUAET Pa3BUTHE CIIOCOOHOCTEH ydyacTBOBaTh B OpraHU3alluM Ha MalIUHO-
CTPOUTENBHBIX MIPOU3BOJCTBAX pabOYMX MECT, HX TEXHHUECKOTO OCHAIIEHHMs, pa3MeNIeHuss 000pyJOBaHMUs, CPEICTB aBTOMa-
TU3aLUY, YIIPABICHUS, KOHTPOJS M UCHBITaHUH, 3(()EKTUBHOrO KOHTPOJIS KauecTBa MaTepHaNloB, TEXHOJIOTHYECKUX MIPOLEC-
COB, TOTOBOH IPOIYKIMH, Pa3pabOTKe MPOrpaMM M METOAWK KOHTPOJS W HCHBITaHHS MAaIIMHOCTPOHTENBHBIX H3IEIHH,
CPEZICTB TEXHOJIOTHYECKOIO OCHAIIEHHS, IUATHOCTUKY, aBTOMATU3aLUM U YHOPABJICHUS, OCYLIECTBIATh METPOJIOTHYECKYIO
MIOBEPKY CPEICTB M3MEPEHUS] OCHOBHBIX IOKa3aTelell KadecTBa BBITYCKaeMOH NMPOAYKIMH, B OLEHKE ee Opaka W aHaIH3e
IPUYUH €T0 BOZHUKHOBEHHS, pa3paboTKe MEPONPULTHIA 10 €r0 IPEeIyNPEKACHUIO U YCTPAaHEHHUIO.

W3zydenne nucuumnHbl «CpeacTBa U METOIBI aBTOMATH3AIMH [TPOU3BOJICTBAY IPEyCMAaTPUBAET:

- JIEKLIUH;

- 1abopaTopHBIE PabOTHI;

- MPaKTUYECKHUE 3aHATHS;

- KOHTPOJIBHYIO paboTy;

- CaMOCTOSTEIbHYIO padoTy;

- 9K3aMeEH.

B xozne ocBoeHus paszzena 1| « OCHOBHbIE TEPMHUHBI U ONpPEJEICHNUs CPEJCTB U METOJOB aBTOMATH3ALMH [IPOU3BOJICTBAY
CTYIIHTHI TOJDKHBI Y3HATh HCTOPHIO PAa3BUTHS aBTOMATH3alWH, TeHAeHIMH pa3BuTHi AIIIl B MammHOCTpOEHHH, OCHOBHEIC
HarnpasieHus pa3sutus Al B cepuiiHOM NPOU3BOACTBE, YCIOBUS, BHI3BIBAIONINE HEOOXOUMOCTh ABTOMATH3ALIH.

B xone ocBoenus pazgena 2 «CpencTBa U METOIBI aBTOMATHU3ALNN OMEPAMHA TEXHOJIOTHIECKOTO MPOoIlecca MeXxaHude-
CKOIf 00pabOTKM» CTYIEHTH! JOKHBI PACKPHITh IMPUHLUMBLI paOOThl UCIIOIHUTEIBHBIX MEXaHU3MOB, JaTh KJIACCUGUKALUIO
WCTIOJTHUTEIbHBIX MEXaHH3MOB, 03HAKOMHUTHCS C MTHEBMAaTHIECKUMH U THAPABIMIECKUMHU HUCTIONHHUTEILHBIMU MEXaHU3MaMH,
3NIEKTPUIECKUMU HCIIOJIHUTEILHBIMU MEXaHU3MaMHU, CUCTEMOM YIIPaBICHUS ¢ KOMaHA0ANIapaToOM.

B xone ocBoeHus pazaena 3 «3arpy304HO-pasrpy304yHble H TPAHCIIOPTHBIE YCTPOWCTBAa B aBTOMAaTH3UPOBAHHOM MaIlIH-
HOCTPOEHUN» CTYACHTHI IOJDKHBI O3HAKOMHUThCS ¢ kinaccuduxanuei 3PV, y3HaTh, YTO Takoe CaMOTEUHbIE MarasuHBI,
MOyCAaMOTEUYHBIE MAara3dHbl, Mara3uHbl C TPUHYAUTEIBHBIM IIepeMelleHneM, OYHKEpHBIE MarasuHbl, OyHKepHBIC
3arpy304Hble YCTPOHCTBA, BUOPALIMOHHBIE JTOTKH, BUOPOOYHKEPDI, 03HAKOMUTHCS C HEKOTOPLIMHU PACU&TaMHU.

B xone ocoenus pazngena 4 «OTIOeIUTeNH, TUTATENN U MEXaHU3MbI OPHEHTAIMH 3arPy309YHBIX U TPAHCIIOPTHBIX YCT-
pOFICTB)) CTYACHTBI NOJKHBI O3HAKOMHUTHCA C OTCCKATCIIIMU (OTILCJ'[I/ITGJ'UIMI/I), MCXaHU3MaMU OpHUCHTalUU, TPAHCIIOPTHBIMH
YCTpOWCTBaMH aBTOMAaTUYECKUX JIMHUM, YBUJIETh IPUMEPHI 3arPy3KH TEXHOJIOTUUECKOTO 000PyJOBaHHUSI.

B xone ocBoenus pazaena 5 «CpeacTBa 1 METOABI aBTOMATH3AIMKM KOHTPOJIS M COPTHPOBKH U3JCIUIA B MATHHOCTPOE-
HUW» CTYACHTBI NOJDKHBI YSACHHUTH O6U_[I/IC CBCACHUS O KOHTPOJIC, JaTYUKaX KOHTPOJIA, le/l60an u yCTpOﬁCTBaX AKTUBHOI'O
KOHTPOJISI ¥ COPTUPOBKH.

HCO6X0,Z[I/IMO OBJIAACTh METOAAMHU OpraHu3aliy MAalIMHOCTPOUTCIBbHBIX MPOU3BOACTB U paGoqnx MCCT, a TaK¥Xe Ipo-
rpaMMaMy ¥ METOAWKAMH KOHTPOJISI M UCIIBITAHUS MAaIIMHOCTPOHUTENBHBIX M3, CPEICTB TEXHOJIOTHIECKOTO OCHAIICHHS,
JAWArHOCTHKHU, aBTOMAaTHU3allUN WU YIPaBJICHUA. HOHy‘{I/IT]) HaBbIKM OpraHu3alilii Ha MAallIMHOCTPOUTECJIBHBIX MPOU3BOJACTBAX
pabovnX MecT, X TEXHUYECKOTO OCHAIIEHHsI, pa3MeNIeH s 000pyIOBaHUs, CPEACTB aBTOMATHU3AIHMH, YIPABICHUS, KOHTPOJIS
U UCIBITAaHUH, a TAKXKE HAYYUThCS OCYIIECTBIATh METPOJOTHUECKYIO IIOBEPKY CPEACTB M3MEPEHMsI OCHOBHBIX MOKa3aTenel
KauecTBa BBITYCKaeMOIl MPOIYKIUH, TP OIEHKe ee Opaka M aHaiu3e NPUYUH €ro BO3HUKHOBeHHs. OBIIaJieHHE HaBBIKAMH
BbIOOpA U 3 PEKTUBHOTO UCIIOIb30BAHUS MATEPUANIOB, HABBIKAMH 3((GEKTUBHOTO KOHTPOJIS KauyeCcTBa MaTepUasoB, TEXHONIO-
THYECKUX MIPOLIECCOB, TOTOBOW MPOIYKIHH, a TAK)Ke HaBBIKAMH Pa3paO0TKH MEPONPHUITHI 110 MpeIyNpeKISHUIO U yCTpaHe-
HUIO Opaka BBITyCKaeMOMW IPOTYKIIUH.

B mponecce u3yueHus TUCHUIIMHBI PEKOMEHAYETCsSl 00paTUTh BHUMAHUE Ha OCOOEHHOCTU Pa3pabOTKU U KOHCTPYHPO-
BaHUsI COBPEMCHHBIX IMPOMBIIIIICHHBIX pOGOTOB 1 MaHUITYJIATOPOB.

OBiajieHHe KIIIOYEBBIMH HNOHATUSMU SIBISIETCSI HEOOXOAUMBIM JJIsl KOPPEKTHOTO ONEPUPOBAHMS OOLICIPUHATBIMU TEP-
MHHaMH TIPH HOATOTOBKE BBITYCKHOM KBUTU(PUKAIIMOHHON pabOTHL.

ITpu noAroToBKe K 3K3aMEHy PEKOMEHIYeTCsl 0c000€ BHUMAHUE yJEIUTh BOIIPOCAM aBTOMATH3alMU OIepaLUil TEXHOJIO-
rM4eCKOro mnpouecca MEXaHHYECKOMN O6pa6OTKI/I JUISL BBITIOJTHCHUS KOHKPETHBIX IIPOU3BOJACTBCHHBIX 3a1a4.

Ipu odopMIeHHN KOHTPOIBHOH PabOTHI CIeayeT IPHAEPKUBATHCA PEKOMEHIOBAHHOM ITOC/ICIOBAaTEIFHOCTH BBITIONIHE-
HUS U CTPYKTYPbl MHAMBUAYAIbHOTO 3alaHUs AJIS 3aKPEIUICHUs 3HaHUM B PEIICHUH KOHKPETHBIX 33/1a4 110 BHIOOPY MaHHUILY-
JSITOpa U €ro pacueTy.

B npouecce npoBeneHus 1ab0paTOPHBIX padOT, NPAKTUUECKUX 3aHATHH, MPOUCXOIUT 3aKpEIUIeHHE 3HAHUM 0 U3yde-
HHIO KOHCTPYKIMI IPOMBILIIIEHHOT0 po00Ta ¥ MaHUITYJIATOPA.

CaMOCTOSTeNIbHYI0 Pa00TY HEOOXOANMO HAYMHATE C 03HAKOMIIEHHS C NMPEIJI0KEHHOH OCHOBHOM U TOTIOIHUTEILHOHN JIH-
TepaTypoi Ajsl MOCIEAYIOIEr0 PACCMOTPEHUSI BOIPOCOB, CBSI3aHHBIX C aBTOMAaTU3allMell MPOU3BOACTBEHHBIX IPOLIECCOB B
MAaIIUHOCTPOCHHUU.

IpenycMOTpeHO MPOBEACHNE ayJUTOPHBIX 3aHATHH B HHTEPAaKTHBHON, aKTUBHON, MHHOBAI[HOHHOH (popMax B TPEHUHTAX
C MaJIOH TPy B COYETAHUU C BHEAYJUTOPHOU pabOTOM.
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IIpunoxenue 2
AHHOTALIUA
padoueii mporpaMMbl JUCHHUILIHHBI
CpeacrBa M MeTObI ABTOMATU3AIUM IPOU3BOACTBA

1. leanb 1 320294 AUCHUILIHHBI

Lenpro n3ydeHus: AUCIUIUIHHBI SIBJISIETCS — ydacThe B pabdoTax Mo JOBOJKE U OCBOCHHIO TEXHO-
JIOTUYECKHX MPOIECCOB, CPEACTB U CUCTEM TEXHOJOTUYECKOT'O OCHAIICHHUS, aBTOMATH3alMKA MaIllu-
HOCTPOUTEIBHBIX MPOU3BOCTB, YIPABICHUS, KOHTPOJISI, TMarHOCTHUKU B XOJI€ MOJATOTOBKH MPOU3-
BOJICTBA HOBOW ITPOJIYKIIMHU, OLICHKE WHHOBAIIMOHHOT'O TIOTEHIIMAJIa TIPOEKTa, BKIIFOYasi cOOp M aHa-
JIN3 UCXOJHBIX MH()OPMAIIMOHHBIX JAHHBIX JUISI TPOSKTUPOBAHUS TEXHOJIOTUICCKUI MPOILIECCOB U3-
TOTOBJICHUSI MAIIMHOCTPOMUTEIILHON MPOAYKIIMH, CPEJCTB TEXHOJIOTMYECKOTO OCHAIIICHHS, aBTOMa-
TH3AIUHU U YIIPaBJICHUSI.

3ara4amMy U3y4YECHUs TUCLUIUIMHBI SBIISIETCA:

- pa3BUTHE CIIOCOOHOCTEN y4acTBOBaTh B OpraHM3alliy HAa MAIIMHOCTPOUTENbHBIX ITPOU3BOJICT-
Bax paboyux MECT, UX TEXHUYECKOr0 OCHAILECHMs, pa3MeIleH!s] 000pYA0BaHUs, CPEICTB aBTOMATH-
3alliy, YIpaBICHUS, KOHTPOJS M MCHBITAHWUH, d(PPEKTUBHOIO KOHTPOJIS KadecTBAa MAaTEpUAJIOB,
TEXHOJIOTUYECKUX MPOLIECCOB, FOTOBOM MPOAYKILUH, pa3paboTKe MPOrpaMM U METOJUK KOHTPOJIS U
WCIIBITaHUSI MAIMHOCTPOUTENBHBIX U3JEINM, CPEACTB TEXHOJOTHYECKOrO0 OCHAIICHUS, THATHOCTH-
KM, aBTOMAaTU3alHUU U YIIPABIEHUs, OCYLIECTBIIATh METPOJIOTUYECKYIO TIOBEPKY CPEICTB U3MEPEHUs
OCHOBHBIX IT0OKa3aTeJel KauecTBa BbITyCKaeMOM MIPOIYKIIMH, B OLIEHKE €€ Opaka U aHajau3e NpUYuH
€ro BO3HUKHOBEHHMS, pa3pab0oTKe MEPOIPUATHI 110 €ro NpeAyIpexIeHUIO U YCTPAHEHUIO.

2. CTpyKTYypa QM CHUILITHHBI

2.1. Pacnpenenenue TpyAOEMKOCTH IO OTIEIBHBIM BHJaM Y4YE€OHBIX 3aHATHH, BKIIOYAs CamMo-
CTOSATENIbHYIO paboTy: Jiekuu — 17 yacos; 1abopaTopHbie paboThl — 51 Yac; mpakTHYECKUE 3aHITHS
— 17 gacoB; camocTosTenbHas pabota — 68 4acos.

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 180 yacoB, 5 3a4eTHBIX AMHUIL.

2.2. OCHOBHBIC Pa3ACIIbl TUCITUTUTHHEI:

1. OcHOBHBIE TEPMUHBI U ONIPEAETCHUS CPEACTB U METOIOB aBTOMAaTU3allUK TPOU3BOICTBA.

2. CpencTBa ¥ METOJIBI aBTOMATH3AIUH OTIePaIii TEXHOJIOTHYECKOTO MPoIlecca MeXaHMIeCKOH
00paboTKu.

3. 3arpy304H0-pa3rpy304HbIC ¥ TPAHCIOPTHBIC YCTPOMCTBA B aBTOMATH3HPOBAHHOM MAITHO-
CTPOCHHH.

4. OraenuTeNnd, TUTATSTd W MEXaHU3Mbl OPHCHTAIlMU 3arpy30YHBIX W TPAHCIOPTHBIX YCT-
POWCTB.

5. CpejcTBa U METOJIBI aBTOMATH3AITUH KOHTPOJIS M COPTHPOBKHU U3/ICIIUN B MAIITHHOCTPOCHHH.

3. Ilnanupyembie pe3yJabTarhbl 00y4YeHus (MepeyeHb KOMIIeTeHIUil)

[Tponiecc u3yueHus: AUCUUIIIMHBI HATpaBlieH Ha (pOpMHUpPOBaHHE CIEAYIONINX KOMITETEHITHIA:

[TK-17 — cnocoOHOCTh y4acTBOBATh B OpraHU3allii Ha MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTBAX
pabounx MeCT, UX TEXHWYECKOTO OCHAIIEHHUS, pa3MEIIeHUsI 000pyI0BaHUS, CPEICTB aBTOMAaTH3a-
[[UU, YIIPABJICHUS, KOHTPOJSI M MCTBITaHUH, 3(h(HEKTHBHOTO KOHTPOJS KadyecTBa MAaTepHANIOB, TeX-
HOJIOTHYECKUX TPOIECCOB, TOTOBOU MPOIYKITUH;

[TK-18 — criocoOHOCTh y4acTBOBaTh B pa3padOTKe MPOTpaMM U METOJIUK KOHTPOJS M UCIBITA-
HUS MalTUHOCTPOUTENHHBIX H3JIEIHI, CPEACTB TEXHOJIOTHYECKOTO OCHAIEHUS, JUATHOCTUKH, aB-
TOMAaTHU3AlMN U YIPABJIEHUS, OCYIIECTBIISITH METPOJIOTMUYECKYIO TOBEPKY CPEJICTB U3MEPEHHUS OC-
HOBHBIX MOKa3aTesiell KayecTBa BBITYCKAEMOW MPOAYKIMH, B OLIEHKE ee Opaka M aHajau3e MpUYuH
€ro BO3HUKHOBEHUS, pa3pabOoTKe MEPOIPHSITHIA IO €T0 MPEAYIPEKACHUIO U YCTPAHSHHIO.

4. Buj npoMe:XyTO4YHOM aTTecTaluu: DK3aMEH.
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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 3acemanus kadenpsl Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue ¢poHIa OLIEHOYHBIX CPeACTB (IIACHOPT)

N JJleMeHT
KOMIIe- KOMIETeHIIH Paszpen Tema ®OC
TEeHIHH
CIIOCOOHOCTD  y4acT- 1.1. VcTopus pa3BUTHS aBTOMAaTHU3AIIUN
BOBaTb B OpraHu3a- 1.2. O61ue mooKeHHs
mia Ha  MammHO- | 1. OcHOBHbIE TEpMU- 1.3. Tennenuun passurus Al B
CTPOHUTCIIBHBIX Ipo-

p p HBI U ONpeeICHUs MAITHHOCTPOSHHH KOHCHGE('T
U3BOACTBAaX PabOUMX | CPENCTB U METOIOB 14, OCHOBHEIC HANDABICHIA DA3BITYA Jlexuwi,
MECT, MX TEXHUYECKO- | aBTOMATHU3AILH MPO- i . p p ammra Kp
O OCHAIEHWs, pa3- | M3BOICTBA AIIII B cepuiiHOM IIPON3BOJCTBE
MeIeHHs 060pyI0Ba- 1.5. YcmoBusi, BbI3bIBAIOIIHE
HUSI, CPEICTB ABTOMa- HE00X0IUMOCTh aBTOMAaTH3aIHH

IIK-17 THU3aIUH, yIpasie- Koncnekr
HHS, KOHTPOIS U HC- 2.1. OGue noJoXKEeHHUS Jlexuit;
nbITaHud, 3pHeKTHB- 3auura kp
HOTO KOHTPOJS Kade- 2.2. IcrioTHUTENIbHBIC MEXaHU3MBI
CTBa marepuanos, | 2. Cpeactsa u Meto- | 2.3. Kiaccudukanms uComHUTENBHBIX
TEXHOJOTHYCCKHUX Jbl aBTOMAaTHU3alluN MEXaHHU3MOB
IIPOLIECCOB, TOTOBOH | omeparyii TeXHOJIO- 2 4. [TneBMaTHYECKHE U KOHCHB“KT
TIPONYKIMH THYECKOTO MPOLECCa | rynpapInYecKre UCTIONHUTEIBHbIE giigfﬁo

gCXaHI/I‘IeCKOH 06pa- MEXAHU3MBI TIP Nol:
OTKH -
CHOCOOHOCTh ~ y4acT- 2.5. DreKkTpruecKre UCTIONHUTENbHbIE 3ammra Kp
BOBaThb B pa3pa60TKe MEXAHU3MBI
HpOrpaMM 1 METOAMK 2.6. Cucrema yrpaBiieHus €
KOHTPOJIA M HCTIbITa- KOMaH10anmnapaToM
HUS MAalIuHOCTPOU- KoHncmexT
TCIBHBIX - M3ACTHH, 3.1. Knaccu¢ukarms 3PY Hexui;
CpPEICTB  TEXHOJIOTHU- 3aumra Kp
IECKOro  OCHAINCHHA, 3.2. CaMoTe4HbIe Mara3uHbl
NarHOCTHKHU BTO-
Haa 320 ’ apao 3. 3arpy3o4Ho- 3.3. [lonycamMoTeYHbIe Mara3uHbl
MaTuzaiguu " yIpas- o
a3rpy304YHbIC U
JIeHHA, OCYMIECTRIAT p aHI())}II'IO e 3.4. [Ipumepsr pacu€ToB
METPOTIOrHYECKYTO Tp p Y 3.5. Maras3ussl ¢ IPUHYAUTEITHHBIM Koncnekr
_ | poucCTBa B aBTOMa- nepeMelleHUuEM JICKIIUH,
COBEPEY CPEATE M BHpOBAHHOM Ma- e Oraer o
MEpEeHUs  OCHOBHBIX p 3.6. ByHkepHble Mara3uHbI TIP Ne2:
nokasateneii kadecr- | HIMHOCTPOCHHH. 3.7. ByHKepHBIE 3arpy304HbIE 3ammTa Kp
Ba BBIHyCKaeMOﬁ ycmoﬁCTBa
[1K-18 | MPOAYKIHH, B OLCHKE 3.8. BuOpalnoHHbIe TOTKU
ee Opaka W aHanmse
3.9. BubpoOyHkephb
NIpUYUH €ro BO3HHUK- KOHCIIEKT
HOBCHUSA TK <
OBCHM, pavspa6o N 4.1. Otcekarenu (OTICITUTEIIH) Jlexumit,
MepopuATHii 10 €r0 | 4 Orpenureny, SammTa Kp
TPCAYNPEKACHUIO M| b raten v Mexa- 4.2. MexaHu3Mbl OPUCHTALIUU Koncrexr
YCTPAHEHHIo HM3MbI OPUEHTALH JIeKIIH T
AT DYIOUHBIX I 4.3. TpaHcnopTHBIE yCcTpoiicTBa Oruer mo
Py aBToMarndeckux auHui (TY AJD) 113 Nel;
TPaHCIIOPTHBIX YCT- 3aimTa Kp
POHUCTB. 4.4, TIpuMmepsl 3arpy3Ku Ij;’ei?;;
TEXHOJIOTHYECKOT0 000py10BaHUS amma K'p
5. Cpencrsa u meto- | 5.1. OOmue cBejeHNsI 0 KOHTPOJIE KOHCIIeKT
II6I aBTOMATHU3AIH 5.2. Jlatunku JIEKLIHIA;
KOHTPOJISI ¥ COPTH- 5 3 [Tou6 N Ortuer no
POBKH M3eTHiE B .3. [Ipubopk! 1 ycTporicTBa aKTHUBHOTO 13 Ne2:
KOHTPOJISA U COPTHPOBKH 3amuTa Kp

MaIIMHOCTPOCHUN
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2. Onucanue nokasaresjeil 1 KpUTepueB ONEHUBAHUS KOMIIETEHIUIA

IToxa3zarenu Ouenka Kpurepun

3HaTh:

TIK-17 - IaHBl NCUEPIIBIBAIOLIIE U 000C-
- METOJBl OpraHU3aANHA MAITUHOCTPOUTEIBHBIX IIPOU3- HOBaHHBIC OTBETHI HAa BCE IMOCTaB-
BOJICTB U pa0OYMX MECT; JIEHHBIE BOIIPOCHI;

1IK-18 - OTBETHI U3JI0’KEHBI TPAMOTHO,

- IPOTPaMMBbI U METOAMKH KOHTPOJISI U UCTIBITAHUS MalllH- YBEPEHHO, JOTUYHO, TIOCIEA0Ba-

HOCTPOUTENBHBIX U3ACIUN, CPEJICTB TEXHOIOTUIECKOTO saureno | T&TPHO;

OCHAIICHMSI, TUarHOCTUKH, aBTOMATU3ALMH U YIIPABICHNUS; - OTIMPasiCh Ha YCBOSHHBIC 3HA-
Ymetsn: HUs1, YETKO YBSA3BIBACT HAYUHBIC
[IK-17 TIOJIOKEHUS C MPAKTHUECKOU Jesi-

- OPraHU30BbIBATh HA MAITMHOCTPOUTEIBHBIX TPOU3BOI- TEJIBHOCTBIO;

cTBax paboune MecTa, IX TEXHUIECKOEe OCHAIIIEHUE, pa3- - CBOOOIIHO BIIAJEET OCHOBHBIMH

MeIathk 000pyIoBaHUE, CPEJACTBA aBTOMATH3AIINH, YITPAB- MOHSATUSIMU JUCITUTUIMHEI.

JIEHUs1, KOHTPOJISI ¥ UCTIBITAaHU;
1IK-18

- OCYIIECTBIISATH METPOJIOTUICCKYIO TTIOBEPKY CPEACTB U3-

MEpPEHUS] OCHOBHBIX MOKA3aTeJIeN Ka4yeCcTBa BhIITyCKaeMOn - AOIIYCKACT CYILICCTBCHHRIC

MPOAYKIIAH, TIPU OlIEHKE ee Opaka W aHATN3€ MPUIHH ero OUIMGKH 1 HETOUHOCTH IPH OTBe-

BOSHHKHOBGHIIS: T€ Ha MTOCTABJICHHBIE BOTIPOCHI;
Buiaers: - HCTIBITHIBACT TPYAHOCTH B IPAK-
TIK-17 He 3auTeno | THIECKOM IPUMEHEHUH N0y eH-

- HaBBIKaMH 3¢ (HEKTUBHOTO KOHTPOJISI KadecTBa
MaTepUaIOB, TEXHOJOTMUYSCKUX MPOIIECCOB, TOTOBOM
NPOIYKIIHH.
11K-18
- HaBBIKaMU pa3pabOTKU MEPOIIPHUATHIA TI0 MPEIy Pk Ie-
HUIO U YCTPaHEHUIO Opaka BhIITyCKaeMOW NPOIyKIIHH.

HBIX 3HAHUM;

- HE MOXET apryMEHTUPOBaTh
Hay4HbIE TIOJIOKECHHSI,;

- HC BJIAJCET CUCTEMOM OCHOBHBIX
MMOHATHUN TUCITUILIHNHEI.
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