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JIABOPATOPHAS PABOTA Nel

W3YUEHUE PABOTHI 1 OIPEJEJIEHUE TEXHUUECKOMN XAPAKTEPH-
CTUKU BUBPALIMOHHOI'O BYHKEPHOI'O 3ATPY30YHOI'O YCTPOM-
CTBA

1. HEJIb 1 3ATAYM PABOTbI

Lenv pabomwi: VIzyueHue oOIIero ycTpoicTsa u paboThl BUOPAITMOHHOTO OyHKEp-
HOTO 3arpy309HOTO YCTPOMCTBA C pa3ieIbHBIM BO30YKIE€HHEM TOPU30HTAIBHBIX U BEPTH-
KaJbHBIX KOJIEOaHUil; ompesiesieHne OCHOBHBIX MapaMeTpOB BUOPOOYHKEpa U €ro Mpou3-

BOJUTEIPHOCTH B 3aBUCUMOCTH OT Pa3TUYHBIX (PaKTOPOB.
3aoauu pabomui:

1. W3yunuTh KOHCTPYKLHIO U yIpaBieHHE BUOPOOYHKEPOM.

2. V3y4uTh KOHCTPYKTHUBHBIC OCOOCHHOCTH CYIIECTBYIOIIUX BUOPOOYHKEPOB.
3. Paccuntath OCHOBHBIE MapaMeTpbl BUOPOOYHKEpPA SISl KOHKPETHOM JeTalu.
4

. DKCIEepUMEHTAIBHO UCCIEA0BaTh paboTy BUOpOOYHKEpa.

2 TEOPETUYECKHUE CBEJEHUS

2.1 HazHayeHue ¥ MPUHIIMII PA00THI BUOPAIIMOHHBIX OYHKEPHBIX 3arPy304HbIX
ycrpoiictB (BB3Y)

BK3Y coBmecTunm B cebe TpaHCIIOPTHBIE PYHKIIMM BUOPOTPAHCTIOPTEPOB U PYHK-
LMY TOJAFOTOBKM K 3aXBaTy, IOTOYHOI'O 3aXBaTa U OPUEHTUPOBAHMS 3arOTOBOK B aBTOMa-
TUYECKUX OYHKEPHBIX 3aXBaTHO-OPUEHTUpPYIOLUX ycTpoicTBax. BB3Y momyunnu mupo-
KO€ pacnpoCTpaHEHHWE BO MHOTUX OTPACISAX MPOMBIIIJICHHOCTH OJaroaaps paay mpeumy-
IIECTB, K KOTOPHIM MO>KHO OTHECTH OTCYTCTBHE ABHKYIIUXCS 4YacCTEH, MPOCTOTY KOH-
CTPYKLHWMA, BBICOKYIO DKCILUIYaTallMOHHYKO HAJI€KHOCTb, BO3MOYKHOCTh TPaHCIIOPTUPOBA-
HUSI 1 OPUEHTUPOBAHKME MAJONPOYHBIX U XPYINKUX MaTepuanoB. Hampumep, aeranu ume-
0T Majlyl0 MPOYHOCTh M CKJIOHHOCTh K B3aUMHOMY clerieHuto, Bb3Y sBnsitoTcs Torna
€AMHCTBEHHBIM CPEJICTBOM aBTOMaTUYECKOM 3arpy3KHu.

[Tpuntumner padotet BE3Y 3akimtouaercs B TOM, 4TO CIOXHOE KOjeOaTenbpHOE JIBU-
KEHUE JIOTKa OyHKepa Nepenaercs 3aroTOBKaM, KOTOpBIE MPHU OINMPEAEIICHHBIX YCIOBUSX
HAYMHAIOT CKOJIB3UTH 110 JOTKY MO IEWCTBUEM CHJI MHEPIUH.

[Tpu paGote BUOPOOYHKEPOB BOZHUKAET IIIyM, CHUKEHUE KOTOPOTO MOXKET MPOU3BO-
JIUTHCS PEKUMOM padoThl. [l CHYKEHMS 1IyMa JIOTKH, THO U CTEHKH Yallld MOKHO IO-

KPBITh CJIOEM TOHKOM PE3WHBI, IPUKIEUBAEMON K METAILITY.



B 3aBucumocTu ot BbinonHsAeMbIX QyHkimii BB3Y MoxHO ycnoBHO pa3nenuTs Ha
TP TPYHIBL: OPUEHTUPYIOLINE, TPAHCIOPTUPYIOIIHUE U TEXHOJIOTHUECKUE, BBIIOJIHOLIINE
B IIpOLIEcCE MEPEMENICHUS] TEXHOJIOITMYECKUE Olepaluuu (CylIKa, HAHECEHUE JJIEKTPOXH-
MHUYECKHUX MTOKPBITHI, TOKpacKa 1 T.1.).

MakcumaiibHasi IPOU3BOIUTEIBHOCTh BUOPOOYHKEepoB nocturaetr 100...500mmT/MuH.

2.2 KpaTrkue Teoperndeckue cBeJieHusi 0 padore BUOPOOyHKepa

BubGpormnepemenieHue B 3JIeMEHTAPHOM BUJIE MOXKHO MPEACTABUTH CIIEAYIONINM 00-
pazoMm. IloMecTum TpaHCIIOPTUPYEMBIM OOBEKT (3aroToBKYy, oOpabaThIBaeMyrO J€Tallb,
CTPYXKKY U T. I1.) Ha TOPU30HTAJILHO — PACIOJIOKEHHBIN JTUCTOK (puc 1. a) u Oyaem mnepe-
MEIIaTh 3TOT JOTOK CJIEBa HAIPaBO C yCKOpeHueM a. Ha temno, nexaiiee Ha JIOTKe, OyayT
JIEHCTBOBATH CUJIBI TPCHUS

FT= /,IP,

rae P — cuna tpenus, 4 - K03pUIUEHT TPEeHUs U UHEpLUU, M — Macca Tena, a — yCKope-
HHE.

o —
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Pucynox 1 - Cxema BO3I€MCTBHS CHII HAa 3aTOTOBKY @) Ha MJIOCKOCTH; 0) TIPY IBIKCHUH

o FOpHSOHTaJIBHOﬁ IIJIOCKOCTH, B) IIpH IBUKCHHUU 110 HAKJOHHOM MJIOCKOCTH
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Cuna Ttpenust Fy = ma 3acTaBiisieT TeNO MepeMeNaTbcss BMECTE € JIOTKOM, a CUjia
WHEPLUU IPOTUBOJAEHCTBYET 3TOMY JIBHXKEHHUIO.

Ecmu Fr >F, — Teno OyaeT nBuratbcs BMECTE € JOTKOM,

eciu Fr <F, — Teno Oyzaer npockanb3blBaTh, OTCTABATh OT JIBHXKYIIEHCS TIIOCKOCTH.
Pasnuunblilt XapakTep IBUXKEHUS Tella MOKHO MOJIYYUTh IBYMSI CHOCOOAMM: U3MEHSISI CHITY
WHEPLUHU WIHA CUTy TPEHUS.

N3nenus, cBsA3aHHBIE C TOBEPXHOCTHIO JIOTKA CHJIAMH TPEHHUSI, XapaKTepu3yeTcs Be-
JMYHAHOM MPENEIbHOIO YCKOPEHUS dyp, COOOIIAEMOr0 U3JEIHIM U COOTBETCBYIIETO IEpe-
X0y TeJla OT COCTOSIHHS JBUKEHMSI BMECTE C JIOTKOM K IpOcKaib3biBaHuto. llpu a < ay,
TEJO JBUXKETCS BMECTE C JIOTKOM, IPU @ > d,, OHO OTCTAET OT JIOTKA (IPOCKAaJIb3bIBAET).
Benn4nHa KpUTHYECKOTO YCKOPEHUS dy, HE 3aBUCHT OT CHIIBI TSDKECTH (M Macchl) Tena u
ONpeaesieTCs TOIBKO KOADPUIIMEHTOM TPEHUS.

Ecnu Tenepp 3acTaBUTh JJOTOK COBEPIIATh BO3BPATHO-MIOCTYMATENbHOE JIBHXKEHHE B
TOPU30HTAIILHOM INIOCKOCTH CJIEBA HAIIPABO C YCKOPEHUEM d > d,p, CIIPABA HAJIEBO C YCKO-
peHueM a < a,, TO TOT/A MIPU KAXKAOM XOJI€ JIOTKA BIPABO TeJI0 OyAeT MPOCKaIb3bIBaTh 110
JIOTKY U MOCTENEHHO MEePEMEILAThCA 10 HEMY CIIPaBa HAJIEBO.

[TpuBoAst TOTOK B KoJieOaTENbHOE JIBHXKEHHE, MPU HEM3MEHHOM BEIIMYMHE YCKOpe-
HUS a TIepeMellaTh TeJO MO JIOTKY, U3MEHss cuity TpeHus (puc. 1, 6). DTo IBHKEHHE MO-
KET MPOUCXOAUTh MyTEM MPOCKaIb3bIBAaHUS U ITyTeM NoadpackiBanus. B mocnennem ciy-
yae, KOTOpbIM HaOII0AaeTca MpH YCIOBUH d, > (J, TEJIO MEPUOIUYECKU OTPBIBAECTCA OT
BUOPUPYIOIIETO JIOTKA U JIBHXKETCS 10 HEMY CKayKaMu; MOATOMY TaKOH PEXUM pabOThI
BUOPOJIOTKA YaCTO HA3bIBAIOT “OTPHIBHBIM . Ero MpUMEHSIOT B Te€X Clayyasx, KOrjaa HeoO-
XOJMMO TIOJIYYUTh 0CO00 BBICOKYIO CKOPOCTh JABM)KEHHUS JETallei MOJIOTKY.

BuOpoOyHkep MOXXHO pacnoJiOKUTh HAKIOHHO, U MPUBOJSA B KoJieOATENbHOE JIBU-
KEHUE, 3aCTaBUTh pPa3MEIICHHbIC HA HEM JIETAJIM MOJHUMATHCA TI0 HAKJIIOHHOM MJIOCKOCTH
notka. [Ipu ycraHoBKe Teja Ha HaKJIOHHOM JIOTKE K paCCMOTPEHHBIM paHee cuijiaM J100aB-
JISTFOTCSI COCTABJISIFONITUE CUJIBI TSDKECTH P1, nelicTByromas B0k JIOTKa (puc. 1, B). UTOOBI
o0ecreynTh NnepeMenieHue Teaa BBEpX M0 JIOTKY, BBIIOJIHSIOT ycioBus Fr + Py < Fy (npu
JABMKEHUHU JIOTKA BHU3), TOTJA TEJNO OyJIeT MpOCKalb3bIBaTh, OTCTABATh OT JOTKA; Fr > Py

+ F, (mpu 1BMXEHUHU JTIOTKA BBEPX) — TEJO OyJET ABUTAThCSI BMECTE C JIOTKOM.



2.3 Knaccupukanusi BUOpoOyHKepOB

KoHcTpykiiun BUOpAIMOHHBIX OYHKEPHBIX YCTPOHCTB KJIACCU(MUIIUPYIOT TIO ABYM
OCHOBHBIM 3JIEMEHTaM — OYHKEpY U MPUBOY.

ITo dbopme ucnonHeHuss OyHKEphl OBIBAIOT: IUJIUHIApPUYECKHE (pUC. 2, a) KOHUYe-
ckue (puc. 2, 06) unu miockue (puc. 2, B).
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Pucynok 2 - Knaccudukanus 6yHkepoB

CripaJIbHBIHN JTOTOK MOXKET ObITh Hape3aH, MPHUIIasH WU MIPUBAPEH K MOBEPXHOCTU
OyHKepa.

Hawnnyummue ycnoBust paboThl 00€CIIeYnBalOTCS B KOHUYECKUX OYHKEpax, TaK Kak B
HUX TIOJTHOCTHIO UCKITIOUCHO 3aKJIMHUBAHHUE WJIM 3aCTPEBAHUE MOJIABAEMbIX JeTanei. Mx
HEJO0CTaTOK 3aKJII0UAeTCsl B CPABHUTEIBHO BBICOKOM TpyaoeMKkocTu. ['eoMerpuueckas a0-
PO’KKa TaKHWX Yall MPEACTaBIsIeT cO00M KOHMYECKYIo crupayib. OHa MOXET UMETh 00
MOCTOSTHHBIN II1ar, JTHOO MOCTOSHHBIA yroJl moabeMa. B o0oux cimydasx CKOPOCTh JIBHKE-
HUS JeTalleil BO3pacTaeT Mo Mepe UX MOJAbEMa, TaK KaK yBEINIUBAIOTCS PAANYC JTOPOKKH
M, CJIeI0BATEIbHO, MECTHOE 3HaUEHUE aMIUTUTYAbI KoeOaHuil. OqHaKO MPH MOCTOSHHOM
mare, Korja HapajijieIbHO C YBEIMYCHHEM paadyca yMEHBIIACTCs YroJl MoabeMa, CKO-
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pPOCTh BO3pacTaeT Oojee 3HaYUTENbHO, YUTO BEChMa IOJIE3HO B aBTOMATAaX JJIA cueTa JeTa-
JIEH.

[To dbopme noTka OyHKEpa pa3nuyarOT CIEAYIONME KOHCTPYKIIMU: OJHO -, IBYX U
TpeX3axoJHbIe, C HAPYXHBIM (pHC. 2, T), BHYTpeHHUM (puc. 2, a, 0, €) uiIu KOMOMHUPO-
BaHHBIM PACTOJIOKEHUEM JIOTKOB (puc. 2, 1, XK).

ITo KOHCTPYKTUBHOMY HCIIOJHEHUIO OYHKEphI OBIBAIOT: OAHO- (puC. 2, a, 0, B, T), U
MHOTrOYAIIeYHbIMU (pHUC. 2, €, K, 3); C TOPU30HTAIBHBIM (pHUC. 2, 1, €) U BEPTUKAIbHBIM
pacIojoKeHreM vaul (puc. 2, x).

Pasmeprr uam (OyHKEpOB) ¢ BHMHTOBBIMH JIOTKamMu periamentupytorcs ['OCT
20795 - 75.

B BepxHell yacTH JIOTKOB yCTAHABJIMBAIOTCS YCTPOWUCTBA Il OPUEHTUPOBAHUS Jie-
Tajell W OTCeKaTenu JUisl NMOIITYYHOU Mojauyu uxX B paboyue opraHbl o0opyAoBaHUs. 3a-
XBaThIBAaHUE U3JICINI MPOU3BOJUTHCS HUKHUM KOHIIOM BUHTOBOTO JIOTKA WJIA BCEM JIOT-
KOM.

[TpuBoaBsl BUOPOOYHKEPOB MOTYT OBITh: MEXAaHUYECKUMU, THEBMATUUECKUMHU, TH/I-
PaBINYECKUMU, DJICKTPOMATrHUTHBIMH.

HauOoubliiee npuMeHeHre HAILTH AJIEKTPOMAarHuTHbIE BUOPOIIPUBO/IbI, SBIIAIOIIME-
csl HanOoJsiee COBEPIICHHBIMU IO MPUHIUIY ycTpoiicTBa. CyIIHOCTh pabOThI 3JIEKTpOMar-
HUTHOTO MPUBOJA 3aKJIIOYAETCS] B TOM, YTO MArHUTHBINA MOTOK, BO30YK/1a€MbIii TOKOM B
KaTyIIKe JIEKTPOMAarHuTa, BO3JEHCTBYIOT Ha SKOPb C CHJIOW, OOpAaTHO MPOTOPIIMOHATH-
HOM BEJTMYMHE 3a30pa MEXKY IKOPEM U CTaTOPOM.

B a51eKTpOMarHuTHBIX MPUBOJAX HEOOXOAMMOE BO3BPATHO-TIOCTYNATEIILHOE JIBH-
KEHUE TOTYYaeTCsl HETOCPEACTBEHHO 0€3 KaKuX JMOO0 MPOMEKYTOYHBIX YCTPOWCTB, Me-
XaHU3MOB. DJIEKTPOMATHUTHBIN MPUBOJ HE UMEET TPYIIMXCS JAeTaled, MOJBEPraeMbIX U3-
HOCY, IPOU3BOJIUTEILHOCTh U PEKUMbl BUOPOTPAHCHIOPTUPOBAHUS PEATU3YIOTCS B ILIUPO-
KHX Tpe/iesiaXx, UMEET BbICOKYIO HaJIEKHOCTh MPHU JUTUTEIIbHON padoTe.

DNEeKTPOMArHUTHBIE BUOPATOPHI PA3IMYAIOTCA 110 PSITY TIPU3HAKOB:

— Ilo HampaBieHUIO TIEpEMENICHUS SKOPSI OTHOCUTEIHHO MAarHUTHOTO MOTOKa — Tia-
pasuienbHble (KOPOTKOXOJIOBBIE), TMEPIEHANKYISPHbIE (IIMHHOXOJOBBIE), MOJ YIJIOM
(cMelaHHOTO THMA);

— Ilo Buay ABMXKEHUS SKOPS — MOCTYyMATeNIbHbIE, BpalllaTeIbHBIE;

— Tlo crocoOy ympaBieHus] U TUTAHUS — yIPABISIEMbIC TI0 BPEMEHHU U 10 TIEpEeMeIIie-
HUIO (aBTOKOJeOaTenbHbIe) (puc. 3, a)

BuOpatopsl, ynpaisgemMbie IO BpEMEHH, JEIATCS HA: MUTAEMbIE MEPEMEHHBIM TO-
KoM (puc. 3, 6), OTHOMOJIOCHBIMU CUHYCOUIAJIbHBIMA UMITYJIbCaMH (pHC. 3, B), UMITYJIbC-

HBIM ITOCTOSTHHBIM TOKOM (pHC. 3, T'), C OJIIpU3allie MarHUTHOTO MOToKa (puc. 3, ).



3 O0beKTHI HCCIeJ0BaHNUsl, 000PYA0BaHHE, MATEPUAJIBI H HATJIS/IHbIE IIOCOOHS
3.1 O6opynoBanue, npudOPHI M NPHUHAAIEKHOCTH

[TpuBoa BUOpOOYHKEPA.
Yama BuOpoOyHKepa.
KoMmruiekT 3arotoBok.
[IITaHTEHIIUPKYJIb.
MacmrtabHasi TUHEHKA.

Cexynaomep.

3.2 KoMIoHOBKA, YCTPOMCTBO U padoTa J1a00paTOPHOro CTEHIa

JlabopaTopHO# cTeH] mpeacTaBisieT co00M BUOPAIMOHHOE 3arpy304HOE YCTpPOM-
CTBO C pa3fesibHbIM BO30Y>KJI€HUEM TOPU3OHTAIBHBIX M BEPTUKAIbHBIX KOJICOAHUH, BBI-

nosiHeHHoe 110 a.c. Ne 201887. Ctena cocTouT 3 BUOPOOYHKEpa U MUTATEIIS.

Eiﬂ E
a) 6)

o =
B) r)
I.:::.l
)

Pucynok 3 - CxemHas peanu3zaius yrnpasieHusi BAOpaTOpamMu 1o BpeMEeHU

Ha puc. 4 u3o0paxen oOuuii BU1 OyHKEPHOTO 3arpy309HOTO YCTPOMCTBA, HAa pUC. 5
— OOIIWiA BUJI OPHCHTUPYIOIIETO YCTPOMCTBA, HA PUC. 6 — BO3MOYKHBIC ITOJIOKCHHSI 3aT0TO-
BOK IPHU TPAHCIIOPTHUPOBKE.
Y CTpOWCTBO COMEPIKUT CIICAYIOIINE OCHOBHBIC Y3JIbl: OCHOBaHME 1, TyMOy 2, OyH-
Kep 3, IBa 3JCKTPOMArHuTa 4, 3JICKTPOMArHuT 5 U JIBE Mapbl BAHTOBBIX MPYKUH 6 H 7.
9
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Pucynox 4 - O6uiuii Bug OyHKEpHOTO 3arpy304HOTO YCTPOMCTBA

SKOps 3MEKTPOMATHUTOB KPEMATCSA HA IUIAHKE §, COEMHEHHOW C HaIpaBJISIOLIUM
CTepkHeM 9, Ha KOTOpoil cMoHTHpOBaH OyHKep 3. C IUIaHKON COEAMHEHBI BUTHIE MPYKH-
HBI 6, BTOpBIE KOHITbI KOTOPBIX YKPEIUIEHBI Ha OCHOBaHWM 1 yrojbHuKamu 10. Bo3oyxe-
HUE TOPU3OHTAIbHBIX KOJIEOAHWN OCYHIECTBISETCA ABYXTAKTHBIM 3JIEKTPOMArHUTHBIM
npUBOJIOM 6, 2, 4, 8, 9. IluTaHue KaTylek dJIEKTPOMAarHuTOB 4 MPOU3BOJIUTCS OT CETH Tie-
PEMEHHOTO TOKA 10 CXEME O OJIHOMOJIYIEPUOIHBIMU BBIIPSMUTEISIMU, [IPU 3TOM IOIEpe-
MEHHO MPUTITUBAIOTCS U OTITYCKAIOTCS AKOPS, 3aCTaBsisl kKojiebaTrbes OyHkep 3 ¢ yacTo-
TOW PaBHOM 4aCTOTE NEPEMEHHOIO TOKA.

Beprukanbabie koneOaHusi BO30YKIAIOTCS C MOMOIIBIO 3JIEKTPOMarHuTa S5, nurae-
MOTO OT CETH MEPEMEHHOTO TOKA C OJHOIOJIYNEPUOAHBIM BhIIPSIMUTENEM. SKOpb 3JIEK-
TPOMarHuTa 5 TakKe KPENnUuTca C MOMOMIbIO MPY>KUHBI 7 OTHOCUTENIBHO TyMOBI 2, CMOH-
TUPOBaHHOUW ¢ ocHoBaHweM 1. Jlns perynupoBanusi ¢a30BOro CIBUTa TOPU3OHTAIBHBIX
KOJIcOaHWI1 OTHOCHUTEIHHO BEPTHKAIBHBIX KOJEOaHWI HEO0OXOIMMO W3MEHUTH CTEIEHb

MOKaTUs IPY>KUH 6 U 7 mocpeAcTBoM raek 11 u 12.

Ha 6ynkepe 3 pacnonoxen nojatoiuii 1otok 13. Ha BEIXOAHON YacTH MOJAIOLIETO
JIOTKa, HaXOJIIeHcsl BHe OyHKepa, BHIIIOJTHEHO OKHO 14, orpaHWYeHHOE CTEHKOW OyHKe-

pa, KOHCOJBHOW TIaHKOM 15 M mepenHell KPOMKOM BBIXOAHOM 4acTH MOJAONIETO JIOTKA.
10



[Ton okHoM 14 Ha BHENIHEW MOBEPXHOCTH CTEHKM OyHKEpa YCTAaHOBJIEHBI HAKJIOHHO U Ma-
pajuiensHO Jpyr Apyry V-oOpasHbiii xeno6 16 uw mpuemHsiii jgotok 17. B gue V-
oOpa3Horo xenoba 16 BBIMOIHEH CKBO3HOM MPOI0IbHEIN Na3 18, a Ha paboueil mOBepXHO-
CTH NPUEMHOIO JOTKa 17 — pacnosokeHHasi COOTBETCTBEHHO eMy KaHaBka 19. Han npu-

€MHBIM JIOTKOM 17 Ha kpoHiuTeline 20 yCTaHOBJIEH YIPYTUW ONMPOKUJIBIBATENb 3aTOTOBOK
21.

e Y
7

iy

Pucynox 5 - OGmuit Bu OpUEHTUPYIOMIETO YCTPOMCTBA

OpueHTupyoLIee YCTPOUCTBO padOTaeT CAeAyoIUM 00pa3oM. 3aroTOBKH, HaIlpH-
MEp CTyNEHYaThle BaJMKH, CTYNEHU KOTOPBIX pa3leieHbl AuadparmMoi, 3achllaroTcs
HaBajioM B OyHkep. IIpu 3TOM 3aroToBKM MOTYT 3aHUMAaTh JIIOOO€ U3 JECSITH BO3MOXKHBIX
pa3IMYHBIX MOJ0KEHUU (puc. 6). 3a nepeaHell KPOMKOW BBIXOAHOM yacTH joTka 13 3aro-

TOBKH 3aI1aJialoT B OKHO 14 1 omupasich Ha IIaHKy 15 cBoeit muadparmoii, OTHOBPEMEHHO
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pa3BOPAYMBAIOTCA B MOJIOKEHHE, TIPU KOTOPOM HMX Juadparma pacrosaraercs Baoipb V -
oOpa3Horo »xeinoba 16. B pesynpTare 3TOr0 3arotoBka 3amajnaeT cBoedl auagparmMoil B
CKBO3HOU IpoAosbHbIN 1a3 18 V - o6pa3Horo xenobda, a yepes3 Hero B KaHaBKy 19 npuem-
Horo jotka 17. [lamee 3arotoBka, Kpemurtcsi Ha pedpe nuadparMbl U BBIKATUBLIMCH 32
npeaensl V- 0Opa3HOro kenoda ONpoOKUIBIBAETCS B CTOPOHY CMEIIECHUS ee IIeHTpa Tsi-
’KECTH, 3aTeM ONpPOKHUAbIBaTeNeM 21 ycTaHaBIMBAaeTCs B OPUEHTHPOBAHHOE TOJO0KEHUE U

MOCTYIAET Ha BbIIauy B pab0UyI0 30HY TEXHOJIOTUYECKOTO 000PYIOBAHMS.

a R P @ D
= o3 3 @ &

PI/ICYHOK 6 - Bo3MoskHEbIC PA3JIMYHBIC ITOJOXKCHHA 3arOTOBOK IIPU TPAHCIIOPTHPOBKE

4 3BAIAHUE HA UCCJIEJOBAHHUE.

1 BxuirounTth BUOPOOYHKED B CETb.

2 3aMepuTh C IMOMOIIBIO CEKYHAOMEpa IMPOU3BOAMTEIBHOCTh BHOpOOYHKepa Qg
(mrr/MuH) Ha BBIXOJAE M3 OyHKEpa MpU CICAYIOIIMX 3HaYeHUsx HampsbkeHui, B: 60; 80;
120; 160; 200. HanpsbkeHre ycTaHaBJIMBATH IPU ITOMOIIIHU JIATPA.

[Ipu HamboJIbIIIeH TPOU3BOIUTEIBHOCTH TI0 MACIITAOHON JIMHEHKE, YCTaHOBJICHHON
y BBIXOJIHOTO py4bsi BAOPOOYHKEpa OMPEISIUTh CPEAHIOI CKOPOCTH IBHXKEHUS 3aTOTOBOK
V.

3 IToctpouth rpaduku 3aBUCUMOCTH NPOU3BOAUTENBHOCTH OyHKepa Qg OT Hamps-
xenust U nenu nutaHus.

4 Caenatb BBIBOJ| O BIMSIHUM Ha MPOU3BOJUTEIBHOCTh OYHKEpa U3MEHEHUS HaIpsi-
YKEHUS LUENU MUTAHUS U TUIIA 3arOTOBKHU.

5 HUccrnenoBaTh cTaOMIBHOCTH OPUEHTUPOBAHUS CTYIMEHYATHIX 3arOTOBOK, ClIEaTh

BBIBOJBI.

5 HOPAJOK BBIITIOJIHEHUA PABOT.

1 B rpade "Dcku3 neranu" CTYJEHTOM BBIMOTHSACTCS ICKU3 JIETATH B COOTBETCTBUU
C MHANBUIYAITHLHBIM 33JJaHUEM U TIPOCTABIIAIOTCS pa3Mepsl aeTanu (Tadim. 1).
2 B rpade "Cxema TpaHCHOPTHPOBKU' BBIMOIHIETCS 3CKHU3 JETANH C YKa3aHUEM
CHJI, IEHCTBYIONIUX HA JIETajhb B MMPOIIECCE BUOPOTIEPEMEIICHHIA.
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3.0npenensieTcs pakTuueckasi MpOU3BOIUTEILHOCTh BUOPOOYHKEDA.

3.1 Ompenensiercss UUKIOBas MPOU3BOJUTEIBLHOCTh OOCIY)XKMBaeMOro cTraHka Q,
IIIT/MUH B COOTBETCTBUU C BapHAHTOM 3aaanus (Tadm. 1).

3.2 Onpenensercs (pakTUUECKask POU3BOIUTENBHOCTh BUOpoOyHKepa Qg4 1o dop-
MyJie

Qp = Qy Ky,
rine K, — ko3¢ ¢puuueHT pocta npou3BOAUTEILHOCTH CTAHKA.
(K,=1.2...1.4)

4 OnpenensieTcs CpeHssi CKOPOCTh IBUKEHUS 3aTOTOBKH IO JOTKY
_Ql
=

3

\Y

rae | — nmmHa 3aroToBKM B0 TOTKA OyHKEpa, M;

K3 — koo pUIMeHT 3an0THEHHsI YUUTHIBAIOIIUI pa3pbIBbl 3aTOTOBOK, ABHIKYIIUXCS O
JIOTKY H 3aBHCSIINA OT T€OMETPUIECKON (OPMBI 3aTOTOBOK, OT Pa3MepOB U (hOPMBI JIOTKA.
[Tpu nepememenun mo notky 3arotoBok I/d > 1. Ilpu pabote 6e3 ux cOpaceBannu K3 =

0,7...0,9; ecnm ke MPUHATH YCIIOBHE cO cOpackiBaHueM 3arotoBok npu I/d < 1 to K; =
0,35...0,55.

Tabmura 1
Ne Bun ["aGapuTHBIE pa3Mepsl 3aroTOBKU, MM | [Ipon3BOINTENEHOCTD
Bap. 3aroTOBKHU THaMeTp JUIMHA CTaHKa JIeT/MUH
1 | Banuk cuMMeTpUYHBII 9 100 30
2 | Banuk ¢ acHMMETPUYHBIMU 12 60 40
KOHIIaMH
3 | Baguk ¢ CHMMETpUYHBIMHU 10 50 50
KOHIIaMH
4 | unuHaapudeckast BTYJIKa 12 45 35
CHMMETpHYHAS
5 [{umuHaprdecKuii Baauk 8 40 60
Brynka nHecummerpuuHas 20 48 55
7 | Banmuk ¢ 18 36 45
HECUMMETPUYHBIMU
KOHIIaMH
8 | Brynka c acHMMETpUYHBIMU 15 33 35
KOHIIaMH
9 | Brynka ¢ CAMMETpUYHBIMU 16 38 25
KOHIIaMH
10 | Bayimk cuMMeTpUYHBIN 14 42 48
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5 OnpenenseTcss EMKOCTh Yalllk
EMKoCTb yamm o/mKHa 00eceunBaTh HEMPephIBHYIO paboTy OyHKepa 0e3 JOChII-
KM 3arOTOBOK B TeueHuu 20 MuH.
6 OmnpeneneHne OCHOBHBIX TEOMETPUUECKHUX MTapaMeTpoB OyHKepa.
6.1 luametp OyHKepa ompeaesieTcs mo hopmyiie:
t

+b,
m-tg9p

D =Dcp+b=

rae D, — cpennuil tnameTp J0TKa.

JluaMeTp MUIMHAPUYECKON Yallk MO CpeJHEH JTUHUU JIOTKA 3aBUCUT OT pPa3MEpoB

3arpy>kaeMbIX 3arOTOBOK U OMpPEeesieTCs
Dcp = qu |,
rne Ky — koappuureHT popmbl 3aroTOBKU

JUJis 3aroTOBOK THIIA KOJIEL U AUCKOB Ky = 6...8, UIsl IJIOCKUX 3arOTOBOK C 3aKpyT-
aeHHbIMM yrinamu Ky = 7...10, 1uid rnaakux v ctyneHdatsix crepxkHei Ky = 8...10, mis
3aroTOBOK CJI0XkHOH popmbl Ky, = 10...14.

[Tpu BbIOOpE AMaMeTpa Yally CleayeT UMETh BBUY, UTO YeM OOJIblLIE TUaMEeTp ya-
1M, TEM JIy4llle CIIOCOOHOCTh 3arOTOBKU MEpPEMENIaThCs U CIEAYeT MoIydeHHoe 1o Gop-
MYyJie 3HaY€HHUE OKPYIJIUTh B 00JbInyt0 cTopony o I'OCT 20796 — 75

Korna B BUOpoOyHKepax HCIOJIB3YIOTCS KOHUYECKUE YaliH, TO 3a D¢y mpuHHMAaroT
MaJIbI THaMETP KOHYCA.

6.2 Onpenensiercs mupuHa padodeit JOPOKKH, TUIOCKOTO JIOTKA 1o (hopmyrie

B=d+ (2...4), um
6.3 OnpenenstoT mar CnupajbHOTrO JIOTKA Mo GpopmyJie
t>1,6h+ S,
rae  h— BbIcoTa JieTanu Jiexarei Ha JIOTKe,
S — ToJIIIMHA JIOTKA.

6.4 OHpCI[CJ'I}ICTC}I YT'OJI HaKJIOHa BUHTOBOIO JIOTKA 110 3aBUCUMOCTHU

t
tag =
9p D

cp

[Ipu TpaHCOPTUPOBAHUU CTAIBHBIX 3aTOTOBOK 10 CTAIBHOMY JIOTKY PEKOMEHIYeT-
cs1 mpunumarte 3= (1...3)°.
6.5 OnpenensoT BHICOTY YallH 1o Gpopmyie
H=nhK,
rzie N — YHcyo CIOEB 3ar0TOBOK;
K — xoadunment 3anaca (1,2...1,4).

7 OnpeaenstoT 4acToTy KojieOaHuii BUOpoOyHKepa.
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YacroTa konebanuii Y yamu BUOpOOyHKepa MPUHUMAETCS JJISI MEJIKUX 3arOTOBOK
npu guametrpe vamm 10 200 mm — 100...50 T’y mnst cpegHUX 3aroTOBOK MPH JHAMETPE
gamy (200...500) mm — 50 T'1i; 1u1st KPpYIMHBIX 3arOTOBOK MpH AuaMmeTpe 4amm cBbimie 500
MM — 16 ... 25 T'1.

8 OmpenensieTcst aMIIUTYAa KOJIeOaHMI JTOTKA.

[Tpu ucnonszoBanuu B npuBojae B3Y snekTpoMarHuTHOTO BHOpaTOpa IOy CKO-
POCTh, MEHBIITYIO TPEACIBHON, MOXKHO JIETKO MOJYYUTh 3a CUET W3MEHEHUS aMIUIATYIbI
KosneOanui 1oTKa. Toraa yroi HaKjIOHa OJBECOK MOKHO ONPEIEIUTD MO popmyIie

tg a2 = 206/(Y- V),
rae Y — gactora koneOanwuii vamu, 1.

YT07 HaKJIOHA OABECOK Ol JOJDKEH HAXOAUThCS B mpeaenax (5...45)°.

AMIIMTYy KOJeOaHuW JIOTKa B PEKHMME HEMPEpPhIBHOTO MOAOpaCchIBaHUS OIpeie-
JSHOT 110 hopMyIie

Amax = 3,329%/(»?* tg o),

rae © = 271 - Y — KpyroBas 4acToTa KojiebaHui jotka, ['11.

6 YKASAHUA 110 OPOPMJIEHHUIO OTUYETA.
OTtyeT o mpojieTaHHON J1TabopaTOpHON paboTe BHINOJHAETCS B TeTpaau. McxoaHbie
JaHHBIC JIJIS pacuera, 3aJlaHHble MpernojaBaTeieM, CBEACHHUS O rmapaMmerpax BUOpoOyHKe-
pa, B3sAThIE U3 TaOJMIl U paCCUUTAaHHBIC, 3aIIUCHIBAIOTCS B COOTBETCTBYIOMKE rpadsl. Bee

rpadbl 1 GOpPMYIIBI 3aMOIHAIOTCS B MOPSIJIKE BHITIOTHEHUS paOOTHI.

7 KOHTPOJIBHBIE BOITPOCBI.
Haznauenue u mpuHIUNI paboTHl BUOPAIIMOHHBIX OYHKEPHBIX YCTPOMCTB.
Kiaccuduxanust BuOpoOyHKepoB Mo popMe UCTIOHEHHS OYHKepa
Knaccudukanus Bu6poOyHKepoB MO BUIY MPUBOJIA
Kakue ocHOBHBIE Y3116 COACPIKUT BUOPOOYHKEP?
3a cueT 4ero MpouCXOIUT NIEPEMEIICHHE IeTajieii B BUOpOOyHKepe?
Kaknmu criocobamMu MOKXHO U3MEHSTH XapaKTepP JIBIKCHHUS IeTajeii?
Kakoil BeTMuMHOMN XapaKTepU3yeTCs MEePeXo/l Tella OT COCTOSAHUS IBUKCHUS JETATICH?

Kaxkue tpu pexnma paboThl BUOPOOYHKEpaA CYIIECTBYIOT?

© o N Ok DR

Kaxkoii pexum paboTsl BHOpOOYHKEpa MPEANOAUYTUTEIICH U IToUeMy?
10.KakoBa 3aBHCUMOCTb MPOU3BOAUTEILHOCTH BUOPOOYHKEpPA OT M3MEHEHUS HAIPSKEHUS

LIENU IIUTAaHUS 3aTOTOBOK?

15



JIABOPATOPHASA PABOTA Ne2

N3YUYEHUE PABOTHI U ONPEAEJIEHUE TEXHUYECKOM XAPAKTE-
PUCTUKU IUBEPHOI'O IINTATEJIA

1 IEJIb U 3AZJAYU PABOTBHI

L]ems pabor b1 Lenbio paOoThl ABIAETCS 3aKpeMieHUe JEKIIMOHHOTO MaTepHaa 1o
KypcaMm "ABTOMaTu3alus TPaHCIOPTUPOBKH, 3arpy3ku U cOopku m3aenuit" u "Tpanc-
MOPTHO-HAKOMUTENIbHBIE CUCTEMbI M MPOMBIILIEHHBIE POOOTHI" U MPUOOpETEHHE MPAKTHU-
YECKUX HABBIKOB I10 OINPEAEIECHUI0 OCHOBHBIX MapaMEeTpOB IIMOEPHBIX MUTATENIEH U HUX
IPOU3BOAUTEILHOCTH B 3aBUCUMOCTH OT pabOyero AaBJI€HUS B THEBMOCETH.

3anaun paborT bl

1) ycBoeHHE OOIINX MTOJIOKEHHUH TI0 3arpy304HBIM YCTPOHCTBAM;

2) u3y4eHHe NOCIeI0BATEIPHOCTH TPOSKTUPOBAHHMSI TUTATEIICH;

3) mpakTUYECKOE OCYIIECTBICHNE TPOCKTHPOBAHUS IIMOSPHOTO TTUTATEIIS;

4) KCTIEpUMEHTATBHOE HCCIIEIOBAHNE PAOOTHI MMOSPHOTO MTUTATEIIS.

2 TEOPETUYECKHUE CBEJIEHU A

[InTaTenem Ha3pIBACTCS MEXAHU3M, NPEAHA3HAYEHHBIN U1 IPUHYAUTEIBHOIO IIe-
pEMENIEHUs] OPUEHTHPOBAHHBIX 3arOTOBOK M3 Mara3uHa WM HAaKOIUTENS B 30HY 3aKHM-
HOT'O IIPUCHOCOOJIEHHSI CTAHKA WM K TPAHCIIOPTUPYIOLLEH CUCTEME aBTOMAaTUYECKOH JIM-
Huu. [To xapakrepy NBHKEHUS OCHOBHBIX 3JIEMEHTOB, ITEPEMELIAIONINX 3aTOTOBKH U3 30-
HBI 3arpy3KHd B pabouyto 30HY, MUTATEIN Pa3AEISIIOTCS Ha CIAEIYIONINE MOATPYIIIIBL:

- muOepHEIE,

- PEBOJIBLBEPHBIE,

- rperidepHbie,

- IPOMBIILJICHHBIE POOOTHI.

[nGepHble NUTATEIN TPUMEHSIOT JIJIsl IEpEMELICHHs] 3aTOTOBOK OT MECTa 3arpy3KH
K paboueil 30He 000Opy/IOBaHUs B HANPABJICHUH, COBIAJAIONIEM C HAIIPABICHUEM JIBIKE-
Hus muOepa. [Ipyn HECOBMAAEHUN 3TUX HANPABICHUI MX MPUMEHSIOT BMECTE C JIPYTUMHU
IIATATEISIMU.

[IInGepHble MUTATENN UCTIONB3YIOT IS IUIOCKUX 3arOTOBOK TOIIIMHOM cBeie 0,3
MM, pa3MEPOM B HaNpaBJICHHH NepeMelieHus 10 150 MM, a TakkKe MOJIbIX IWIMHIpUYE-
CKHX WJIM MPSIMOYTOJIBHBIX 3aroTOBOK BbIcOTOM 10 100 MM. B mocnenHem ciy4ae Ha IyTu
nepeMeleHus mubepa He0OX0AUMO YCTaHABIMBATh HAIMPABIAIOIINE TUIAHKU TOJIIMHON
HE MEHEE IOJIOBUHBI BBICOTHI IEPEMEIIAEMBIX 3arOTOBOK, TAKOI0 € pa3Mepa JIOJKEH
OBITH U IHOEP.
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3axBaTHBIMH 3JIEMEHTaMH IIOepa MOTYT OBITh OTKPBITHIE W 3aKPBITHIE Tpadape-
ThI, KOHCTPYKTUBHOE HUCIIOJHEHUE KOTOPBIX 3aBUCUT OT TOJIIMHBI 3aTOTOBOK M X KOH(U-
rypamnuu, TOYHOCTH U CKOPOCTH TOJA4M, BHUJA TEXHOJIOTMYECKOW omepanuud U crocoda
ynaneHus u3 padoudeil 30HbI. 3aKpbiThie TpadapeTbl TPUMEHSIOT PENIKO, TaK KaK B 3TOM
city4yae TpeOyeTcsi TONMOJHUTEILHOE BpeMs JJisl BBICTOSI HAa TIEPUOJ] BXO/a U BbIX0Ja pado-
yero uHcTpymeHTa. [Ipu nogade oTKpbITHIM 3aXBaToM (0€3 BbIpe3a) B KCXOAHOM MOJIOXKe-
HUU 3arOTOBKM OCTaHABIIMBAIOTCS B KOHIIE JBMKEHUS B PE3YJbTaTE CHJI TPEHUS MEXKIY
3arOTOBKOM M MOBEPXHOCTBIO CKOJBKEHHS. Eciau nmuTaTenb ¢ 3aXBaTOM OCTaHABIMBAETCS
pPE3KO, TO 3arOTOBKM MOTYT BBUIETAaTh W3 3aXBaTa, YTO CHW)XAET TOYHOCTh MOJAYHU H
YXYIIIAeT yCIOBUS OpUEHTAlMU. /{151 UCKITIOUEHHS 3TOTO SABJICHHUS] HEOOXOAMMO YCTaHAaB-
JMBATh PallMOHAJIbHBINA 3aKOH JBUXKEHUS, T.€. YTOObI B Hauaje ABMXXEHHS IHUOEp UMel
HAaMMEHBUIYI0 CKOPOCTh U IUIABHOE NMHTEHCUBHOE HAPACTAHUE CKOPOCTH IOCIIE COMPUKOC-
HOBEHUS C 3arOTOBKOH, T.€. UMeJ Obl HAaUOOJIBIIYIO BETMYMHY MOJOKUTEILHOTO YCKOpE-
HUS. DTO MO3BOJHUT COKPATUTh PAa3HUIY MEXY CKOPOCTSIMH IIMOepa U 3arOTOBKU B MO-
MEHT, KOT/1a I0ep TOTOHUT OTCKOYUBIIIYIO OT HETO 3aTOTOBKY.

CrnenoBarenbHO, MMOEp TOJDKEH ABUTAThCS B IMEPHOJ BhIOEra ¢ yCKOpEHHEM, He
MPEBBIIAIONIEM M0 aOCOIIOTHON BEJIMYMHE YCKOPEHHE, C KOTOPBIM IEpEeMELIaeTcsl 10

HHCPOHH 3aroToOBKa, a JJIMHA IIYTHU BbIOCTA Sb mn6epa HC OOJI’KHA OBITH MEHBIIIE JJINHBI

ITyTH TOPMOKCHHUA 3arOTOBKH St, T.C. YCIIOBUS ABHUIXCHUA 3arOTOBKHU B IICPHUOJ TOPMOIKE-

HUS OyAyT CIEAYIONIUMHU:
Apmax = fg; (1)

V2
Sb ZSt :%gax U Vi max = 1/2fgSt ] (2)

rae  @pmax - MAKCUMAIIbHOE yCKOPEHHUE JABUKEHHS IKMOEpa B IEPHOJ BbIOEra, M/c?;

f - ko> punuenT Tperus (s cramu no cram T = 0,411).

Kak cnemyer us 3Tux (popMmyl, HauboblIee BIMIHUE HA JJIUHY IyTH TOPMOKEHHS
3arOTOBKH OKAa3bIBAET MaKCHUMallbHasi CKOPOCTh nepemernenus mubepa Vimax. Cienosa-
TENbHO, HEOOXOUMO BHIOMPATh 3aKOHBI JABMKCHHUS, KOTOPHIE Obl 00ECTICYNIN MUHUMATb-
HOE 3HAYEHME HTOro Mapamerpa. Kpome Toro, yBeanueHue IpOU3BOAUTENBHOCTH ITHTATE-
JI HApSAAy ¢ HOCTPOECHHEM PAlMOHAIBHON LHKIOTPAMMBI €r0 paOOThl M yMEHbIICHUEM
IIEPHOIa XOJIOCTOrO MEPEMENIEHNs 3aXBaTHOTO OPraHa MOYKET OBITh JOCTHIHYTO U ITyTEM
yBEJIMYEHHs Hepuona pabodero mepemenieHus. IlocieqHee MOXKET OBITh JOCTUTHYTO
YMEHBIICHUEM TIEpUO/a pa3dera, Tak Kak yMEHbIIECHUE TIEpUOa BHIOEra HEKENATENbHO
BBUJy CYyILECTBEHHOTO €r0 BJIMSHUSA HAa TOYHOCTH MOJOKEHHs 3arOTOBKH Ilepejl pabodeii

HO3HUIIHUEN.
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Takum oOpa3zom, KpUTEpHUsIMH 7151 BEIOOpa PallMOHATBHOTO 3aKOHA JBUKCHHS IIU-
Oepa SBJISIOTCS: MUHHMAaJIbHOE 3HAUYEHHE BEJIMYMHBI MAaKCUMAaJbHOW CKOPOCTH IHOEpa;
HauOOJIbIAs BEIUYMHA €0 MOJIOKUTEIFHOTO YCKOPEHHS; HAMMEHBIIIasi BEJIMYMNHA €ro OT-
PUILIATEIBHOTO YCKOPEHUS; MJIaBHOE U3MEHEHHE CKOPOCTEH M YCKOPEHHUH; HyJIeBOE 3Haue-
HHE CKOPOCTEH M YCKOPEHHI Ha TpaHUIaX UHTEepBaia paboyero rnepeMemieHusl.

Hcxonsa u3 yka3aHHBIX KPUTEPHUEB, MOKHO CJENIaTh BBIBOA O TOM, YTO 3aKOH JIBU-
KeHHsI mmoepa T0KeH ObITh HE CHMMETPUYHBIM, 4 CO CMEIICHHBIM K Hayaly KOOpAUHAT
LEHTPOM TsbKkecTu Tpaduka m3MeHeHus ckopocteil. Koapduuuent acummerpun 3akoHa

JIBYDKEHUS
2
_ Vm max

=— ", 3
T ©

e Sp - myTh pasdera, mm. Jliist nanHoro 3akona aprwkenus Sp=0,376S,,. Kosddurment
ACMMMETPHMHU C YYETOM T€OMETPHYECKUX Pa3sMEPOB Kyladyka NPMBOJA MHUTATEls OOBIYHO
npunumaroT K;=3. Ha ocHOBaHMM aHaNN3a H3BECTHBIX 3aKOHOB JBUKEHHUS U C YUETOM IIe-
PEUNCIIEHHBIX TPeOOBAHMI B KAUYECTBE PALMOHAIBLHOIO JBMXKEHHS MOXKET OBITh HPHHAT
3aKOH ¢ MOAM(HULUPOBAHHON TpalelenaalbHOM KPUBOK yCKOPEHHs, 00pa30BaHHON Coue-
TaHUEM KPHBBIX IIOCTOSHHOIO U CHHYCOUJAILHOIO M3MeHeHus yckopenus. C ydeTom
IPUHATON BEIMYMHBI KO(P(HUIMEHTa ACHMMETPHU OTHOCHMTEBHAS IPOMOLKATEILHOCTD

nepuoia pazoera

tp
tH
rne 1, - mepuox pasbera;
ty - nHTEpBAT PabOUETo MEpEMEIICHHS.
OTHOCHTENbHAS TTPOIODKHUTEILHOCTD JBMXKCHUSI 110 3aKOHY CHHYCOUIAJIBHOTO U3-
MEHEHMs yCKOpPEHHUs BHYTPH IeprosioB pasbera D1 u Bribera Dy 6yner
L _t
—=-—%=b; =b, ~025ut, =Ust,;t, =(1-Uy)t,, (5
t, 1,
rae {1 u {o - mepuoas! MBMIKEHNMS 110 3aKOHY CHHYCOHIAIBHOTO M3MEHEHHUS YCKOPEHHS,
ts - mepuox BeiGera. CKOPOCTH M YCKOpEHHs MMOepa, 00eCIeYnBarOIHe TOTyYeHNE
OOJIBIIION TOYHOCTH IMOJa4YM 3arOTOBOK Ha pabodyr0 MO3UIMIO, IPEICTAaBIEHBI IpaduKkamMu

(puc. 1) u onpenensitoTCs MO CreNUaIbHBIM METOIUKAM.
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Vmax

Apmax
T —
~—

v v Vi

Pucynok 1 - I'paduk usmenenus ckopoctu (kpuBasi 1) u yckopenus (Kpusas 2).

Hozxaqa 3aroTOBOK H_II/I6€pOM MOXKCET OCYHICCTBIIATLCA TPEMS criocobamu: momTy4-

HO (pHc. 2,a), 1OpokKOH (puc. 2,0) u cTynendaro (kackagom) (puc. 2,8). PaGounii xox Sy

1111/16epa OIIpCACIIAIOT B 3aBUCMMOCTH OT pa3MEpa 3aroOTOBKM B HAIIPaBJICHHUMU IMOAAYH I )41

crocoba nepemMenieHus:

IIpy moaa4dec nmomrTy4HoO

Sm = |-|—SH + L,MM;
MIPU M01a4€ TOPOKKOU U CTYIIEHUATO
Sm =1 +Z+SH,MM,

rae Sy - nepeber mmbepa, ycTaHaBIMBAEMbINA KOHCTPYKTHBHO;,

L - paccrosiaue ot Marasuna 10 paboueii 30HblI;

Z - 3a30p, paBHBINA 3-5 MM.
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Pucynok 2 - CxeMbl clocO0OB MOJIayM 3aroTOBOK. 1 - mmbep, 2 - 3aroToBKH, 3 - Mara3uH

Tomuuua (h1 B MM) muGepa onpenensercs mo Gpopmyne
h, =(0,6+0,8)h, (8)
rze N - Tonmuna 3arotoBku, M.
Ha puc. 3 uzo6pakeH mmOepHBIi MUTATENh B BUIE CKAJTKHA. Tako#l MATAaTeTh 4acTo
HA3bIBAIOT TOJIKATEJIEM, TaK KaK OH BBITAJIKUBAET 3arOTOBKY B (hOpME BTYJIKH WM KOJIMay-

Ka W3 Mara3vHHOIO JIOTKA B L[AHTy WJIM IATPOH cTaHka. Ha KoHIe Takoro nurarens nena-
IOT 3aTOYKY IO IUAMETPY OTBEPCTHS BTYJIKH, IIPU ITOM

D 2(0,5+ 0,7)+d',nnn d' = D—(O,5+O,7) MM. (9)

JlinHy 3aTO4YKHM OepyT paBHOM He 0oJice JuaMeTpa OTBEPCTHs 3arOTOBKH, TaK Kak
IJIMHHAaA 3aroTOBKa HM3JIMINHC YBCIIMYMWBACT XOJ IMATATCIIA. ]_IeHTp CKaJIKh PACIIOJIOKCH
BbIIIC LICHTpPA 3aroTOBKM HA BCIIMYHUHY a, YTOOBI ITPU BBITAJIKMBAHWUW HC ITIOBPEAUTDH JIOTOK.

PacuetHOC YCHUIIHUE, HCO6XO,Z[I/IMOC AJI ITPOABHIXKCHUA IHI/I6€pa IIpHu OTCCKaHWH 3aro-

TOBKH U3 MarasuHa (puc. 3):
Qm:Q1+Q2:2BT+—G‘”a=2BfGN +GmE,H, (10)
g g

rae Q1 - ycunme nepeMenieHns 3ar0OTOBKH M3 MarasuHa;

Q2 - IMHaMKUYECKOE yCHIIME, BO3HUKAIOILEE IIPU PAa3rOHE MUbepa;
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B - ko3 dumuenT 3amaca, yIUTHIBAIOMIMI BO3MOKHOE CLEILIEHHE, OOBIYHO MPHHMMA-
ot f=1,4-1,6;
T - cuna Tpenus, pasBuBaeMasi IPU JIBMKEHUH 3aTOTOBKH BO BPEMs BBITAIKUBAHMS M3

MarasuHa,

Gy - cuita TshxkecTu mMOEpa 1 JKECTKO CBA3AaHHBIX C HMM Jeranei, H;

a - yCKOpEHHe, pa3BUBAEMOE B TIEPHO/] pa3roHa U OMPEIEIsieMOe IPUBOIOM, M/C ;

0 - YCKOpEHHUE CUJIbI TSXKECTH, M/C ;

f - ko> duIMeHT TpeHus CKONBKEHNs, paBHBIH JUIS CTaIu 10 CTANH co ciaboii cMmas-
xoit F=0,411;

GN - Bec 3aroToBOK, HaXOAAIMXCS B Marazuse, H.

M1

e S 11
D'L L -c‘ _I_Oul

Pl

P

Pucynox 3 - [IlHeBMOkmHEMaTHYECKas cxeMa JJabopaTOPHOTO CTEH 1A

I[Ipy npuMEeHEHMHM THEBMATUYECKUX TMOPIIHEBBIX MPHUBOJAOB  3arpy304HO-
Pa3rpy304YHbIX YCTPOMUCTB PACCUUTHIBAIOTCS CIEIYIOUIME BETUYHHBI.

YckopeHue mToka B epuo;] pa3roHa, M/c:
2
a= 2F1N pm
m

(11)

rae N - mocrosuuelii k03 GuLueHT;
F1 - nnomans nopmmns, M
Pm - AaBiIeHHe B Maructpaiy, Ila;
M - Bec MOPIIHS ¥ MIPUCOCTIMHEHHBIX K HEMY MTOCTYMATEIbHO ABMKYITUXCS YacTeid, H.
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I[Tpu Temneparype T=290° K

N = 352u,f~/'m 2

D3./p,S

rae S - pabounii X0 MOPIIHS, M;

L1 - xko3pPuIHEeHT pacxoja, 3HAUYEHHE KOTOPOTO BCErJa MEHBIIE €AUMHMIBI (Ha
npaxktuke M1=0,25-0,8; npunumaem n1=0,4);

f1 - nnomanes BXoaHOrO OTBEpCTHUS, M2
D - quamerp nopuss, m.

Cusa Ha IITOKE B IMTHEBMOIIPUBOAC OJHOCTOPOHHETO HCﬁCTBHH C OJHUM IIOPHIIHEM B

H:
- 7151 pabodeid MOJIOCTH CO CTOPOHBI IITOKA:
n{D? - D}
P=p n-ds; (13)
4
- U1 pabodeil MoJIOCTH, MPOTUBOMOIOKHOM IITOKY:
2
ntD
P=p LR (14)

rZIe P - JaBIEHUE CKAaToro Bosayxa B lla;
n- koa (n = 0,85);
(J - COMPOTHBIICHHUE NPYKUHBI IPH KPaliHEM pab04eM II0JI0KEHUH TOpIHs B H,
g =CS,
rae C - JKECTKOCTh HPYKUHBI (1JIs ITHEBMOLMIMHAPOB CTAHAAPTHHIX pasmepoB D =
0,062; 0,066; 0,075 m xectkocTh mpyxkuHBI COOTBETCTBEHHO paBHa C = 500;
1250; 2500 H/m).
D - mnamerp nopiuHs NHEBMOLMIIMHAPA B M;
D1 - ntnamerp mwTOKa MHEBMOLMIIMHAIPA B M.
JuameTp mmmiek (60JITOB) A1 KPEIUIEHUs KPhINIEK [IMHPA
4op

dl = m MM, (15)

rae o - kodhduuuenT 3arsokku (o=2,25);
Z - yucno mnuiek (00JToB);

[op] - nonmyckaemoe HampspkeHue MaTepraa mmnuiek (0oaToB) mpu pacTsoxenun B [a

(st cranum 35 [0p]=950-10° ITa).
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JlnameTtp pe3pObl Ha MITOKE

d, = (16)

Jnametp Bo3ayxonpoBoaa

dg =2, u, (17)
ot
rae V - 00beM CKAaTOro BO3yXa, IPOXOJALIEro Mo BO3AyXOIPOBOY 32 OJHH pado-
quii XO1I, B M°.

Bpewms cpabaTeiBaHMsI TOPIITHEBOTO THEBMOTIPUBOIA
D?S

{= 5
d 0 19)

c, (18)

rie S - AMHA X012 HOPIIHS B M;
do - muameTp BO3TYXONPOBOIA B M;

L - CKOpOCTh Bo3ayxa B mumuHape (L = 15 - 20 m/c).

3 O0beKTHI HccIef0BaHusl, 000PYAOBaAHNE, MATEPHUAJIbI H HATJISIIHBIC IOCOOMS
Jli BBINOJIHEHUS J1aOOpaTOPHOW pabOThl MCHOJb3YETCS NMHEBMOCTEHJ, MPEICTaB-

JISTFONIHI cOOOM 3arpy304HO€e YCTPOHCTBO COCTOSIIEE U3 MHeBMaTHYeckoro mumHapa 111,
pacupenenutens P1, y3na noarorosku Bozayxa Y 1, marasuna ¢ saroroskamu M1 u npu-
emuoro notka JI1 (puc. 3).

3arpy304Hoe yCTPOMCTBO paboTaeT CleAyromuM o0pa3oM. 3aroTOBKH, HANpUMED
BTYJIKH, YKjIanbBaroTcs B Marasud M1. IIpu 5ToM OHM MOIyYarOT ONpeneieHHYI Mpo-
CTPaHCTBEHHYIO OpHEHTaI0. [Ipy moave ynpapisioniero BO3AyIIHOTO CUTHAJIA Ha Mpa-
BBIN BXOJ pacnpezenntens P1, ero 3010tk nepekirouaercst B IEBOE MOJOKEHHE U CO-
eIMHSET BHEMITOKOBYIO mojiocTh mumuaapa L1 ¢ mamoproit maructpansio. B pesysnbrare
storo mrok muauHapa 11 saunnaer BeIIBUraTHCS, 3aXBaThIBas M3 Mara3uHa O4EPEIHYIO
3aroTOBKY M OTCEKas OCTaBINWECS. B cilydae momadu ynpaBIISIONMIEro CUTHAIA Ha MPOTH-
BOITOJIOKHBIN YIPABISIOIIMM BXOJ MTHEBMOpacHpeaenuTes, ok yumaapa L[1 srsaru-
BACTCS M 3arOTOBKH B Mara3uHe IOJ JCHCTBHEM COOCTBEHHOTO BeCa CMEIIAIOTCS BHH3 H
CIIeTyFOIIast 3ar0TOBKA ITOMaIaeT B 30HY JeicTBus mrtoka muiraapa L1,

JIsis M3MEpeHUsT BEJTUYMHBI X014 TOPIIIHS MHEBMOLMIMH/PA U JUTUHBI IeTaJId HE0O-
XOJMMa MacITaOHas JIMHEWKa, JUISl U3MEPEHUS JHAMETPAIbHBIX Pa3MEpOB IMIIMHIpPA U

34arOTOBKH - IITAHI'CHHOUPKYJIb, 4 JJISI UBMCPCHUA BPCMCHU IICPCMCHICHUA - CCKYHIOMCD.

Jlis opopmiienus paboThl HEOOXOUM MPOU3BOJIbHBIHN UCT Oymaru ¢popmara A4.
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4 ITIOPSAOOK BBIIIOJIHEHUSA PABOTHI.

1 M3ydyeHne TeOpeTHYECKUX CBEACHUMN.

2 TloakimounTh KMOEPHOE 3arpy304HOE YCTPOMCTBO K THEBMOCETH.

3 3aMepuTh C MOMOILBIO CEKYHJIOMEpPA BpeMsi cpadaThiBaHUSI MIMOEPHOIO YCTPOii-
CTBa IpHU CJIECAYIOIIMX 3HAaYEHUsAX padodero aasieHus B cetu, MITA: 0,05; 0,1; 0,15; 0,2;
0,25; 0,3; 0,35; 0,4; 0,45; 0,5; 0,55; 0,6.

4 TlocTpouth rpaduk 3aBUCUMOCTH MPOU3BOAUTEIHHOCTH 3arpy304HOTO yCTPOM-
CTBa OT pabOUero AaBJICHUS B CETH.

5 PaccuuTaTh BenmuunHy paboyero xojaa M TOJIIMMHY (quameTp) muoepa (popMysasl
6-9).

6 Paccuurars cuibl Ha mToke munuaapa L1 (opmyiner 13-14).

7 PaccuuTarh AMMETPHI HIMWICK JUIsl KPEIJICHUS KPBIIIEK UUIUMHIpPA, pe3bObl Ha
HITOKE, BO3ayxompoBoaa (opmyinsr 15-17).

8 Paccunrtath BpeMs cpabaThIBaHUS MTOPIITHEBOTO THEBMOTPUBO/IA U CPABHUTH €T0 C
n3MepeHHo BenuunHo npu gasiennn 0,5 MIla (hopmyna 18).

9 PaccuMTaTrh CPEIHIOK CKOPOCTH MOPIIHS Vi M CPaBHUTHL €€ ¢ MAKCHMAJIBbHO JI0-
yCTUMOM, onpeesiemMoit o gopmyie (3).

10 Paccumrats yckopenue mroka muauaapa L1 (hopmyner 11-12) u cpaBHUTE €ro
C MaKCHUMAaJIbHO OMyCTUMBIM ((opmymna 1).

11 OmpenenuTh pacueTHOE yCHIIME, HEOOXOAMMOE i MPOJBIKEHUS IMOepa
(dbopmymna 10) u cpaBHUTH €T0 ¢ CHJIaMU Ha IITOKE.

12 OgopMHUThL OTUET B COOTBETCTBHUU C II.5.

13 3amuTuTh OTYET NEepea NPEnogaBaTEIEM.

5 YKA3AHU A I10 O®OPMIIEHHUIO OTUYETA

OTuer oopmIIAeTCs B TETPATU U COACPKHUT CIEAYIOIINE MaTePHAIIbI:
1) TUTYIBHBIN JIHCT;

2) acku3 1abopaTOPHOTO CTEH/IA,

3) pacueTsl mapaMeTpPOB 3arpy304HOTO YCTPOKCTBA,

4) BBIBOJIBI 11O padoTe.
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6 KOHTPOJIBHBIE BOIIPOCHI

1. It TOCTHKEHUS KaKUX LeJed IpeIHa3HAYaroTCsl TUTATENH?

2. JIns 3arOTOBOK KaKWX pa3MepoB Lieraecoo0pa3HO MCIOJIb30BaHUE IHOEPHBIX MH-
Tarenein?

3. Kakumu crioco6amu OCyIecTBISETCS 110ada 3aroTOBOK MUOepom?

4. Kakue ClI0)KHOCTM BO3HHUKAIOT IPU MPUMEHEHMHM B HIMOEPHBIX NUTATENSAX 3a-
XBaTHBIX OPTaHOB C OTKPBITHIMU Tpadaperamu?

5. Kakue mapaMeTpsl pacCUMTHIBAIOTCS IIPU MPUMEHEHUH IHUOEPHBIX MUTATENEH C
ITHEBMOIIPUBOAMU ?

6. Kak onpenenuTs BeIMUUHY pabouero xoja muoepa?

7. Kak onpenensiercs TpedyeMoe ycuine npuBoja muodepa?

8. Kak paccuutaTh JONyCTHUMBIE CKOPOCTh U YCKOPEHME IINOEpa C OTKPBITHIM 3a-
XBaToM?

9. Kaxoif 3ak0H ABMKEHHUS 1UOEpa ¢ OTKPHITHIM 3aXBAaTOM CIIEIYET NMPU3HAThH OIl-

TUMAJIBHBIM?
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JIABOPATOPHAS PABOTA Ne3

HUCCJEJOBAHUE PABOYEI'O [IUKJIA ABTOMATHYECKOT' O
3AI'PY30YHOI'O YCTPOMCTBA

1. HEJb U 3AJIAYHA PABOTbBI

L]envro pabomul ABISIETCS MPOBEJICHUE aHATN3a pa00Yero MUKJIa METAJITIOPEKYIIErO
aBTOMAaTa C 3arpy304HO-Pa3rPy304YHBIM yCTPONCTBOM, COCTaBJICHHWE €T0 KOMOMHUPOBAH-
HOM MPUHITUNTHATHHON THEBMOKHHEMATHYECKOW CXEMbI, 00CCIICUMBAIONIEH MMOCTOSHHBIM,
CTPOTO ONPEAEIEHHBIA IO BPEMEHHU U IMOCIIEI0BATEIBHOCTH COCTAB JIBUKEHUIN U TIOCTPOE-
HUE [IUKJIOTPAMMBI.

3aoauu pabomui:

- W3Yy4YUTh HA KOHKPETHOM IIPUMEPE METOAMKY MOCTPOEHUSI MPUHIUIHUAIBLHOU
IMTHEBMOKHHEMATHYECKOW CXEMBI M IUKIJIOTPAMMBbI aBTONIOABEMHUKA;

- IPUMEHUTh U3YUYECHHYI0 METOAUKY ISl OCTPOEHUS] MPUHIUINAIBHOW MTHEBMOKH-
HEMATUYECKOU CXEMBbI U JINHEWHOW LUKIOrPAMMbl MAKETa METAJUIOPEXKYILETO aBTOMATa C

3arpy304HO-pa3rpy304YHbIM YCTPONUCTBOM.

2 TEOPETUYECKUE CBEJIEHUSA

2.1 CocTaB NHEeBMATHYECKOI0 NMPUBOIA

B cucremy nHeBMaTHueCKOro MpHUBOJA, 0OECIIEUNBAIONIEIO aBTOMATUYECKUN UK
paboThl 00BEKTa, BXOAST CIACAYIOLIUE IIEMEHTHIL:

VY3en moarotoBku Bozayxa: (uiabTphi-Biaarootaenurenu (BJl), mHeEBMOKIIanaHbI
nasnenus (KP), macno pacnsuiurenu (MP), manometrpst (MH).

Ucnonuutenbubie ycrpoiictBa (MY): oCyIIECTBISAIOT MEepeMeEIIeHHe CTOJIOB, CYII-
MOPTOB, KAPETOK U JAPYrux paboyux OpraHoB aBTOMaTH4eCKOro oowrekta. Hambosee pac-
npoctpaneHHbIMU Y sBasitoTest nHeBMOMIMHIPHI (L1).

Pacnpenenurenbubie yctpoiictBa (PY): nmpegna3zHaueHsl 1Sl HapaBieHUs IOTOKOB
BO3/lyXa U3 HAIIOPHOI MTHEBMOJIMHUY B OAHU padbouue nojoctu NY, a u3 apyrux pabouux
nosiocteit - B atrmocdepy. K PY oTHocsTcst HanpaBsitoniye mHeBMopacnpeaenurenu (P).

Hatuuku cocrosuus ([{C): mpennaszHaueHbl 1Ji1 MpeoOpa3oBaHUs MEXAHMYECKUX
KOMaHJIHbIX CHUTHAJIOB B MHEBMaTHyeckue. MexaHn4eckue KOMaHIHbIE€ CUTHAJIbI MOSBIIS-
I0OTCS B PE3yJIbTaTe€ BO3JEHCTBUSA Ha JATUYMKHU MEPEMENIAEMbIX Y3J0B aBTOMATHYECKOTO
00BbEKTa WM KyJIAYKOB IITOKOB IIMJIMHIPOB, HAIPUMEP, B KOHIIE UX XoAa. JlaTunkamu co-
CTOSIHUSI, TIOJTAIOIIUMHU TIPU TTOJTYYCHUN MEXaHUYECKOW KOMaH/bl HEIPEPHIBHBIN ITHEBMa-

TUYECKUU CUTHAJ, SIBIISIFOTCS, B YACTHOCTH, JBYXIO3UIIMOHHbIE MHEBMOKHONKU (P).
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Cucrema ynpasinenuss (CY): ciayXKAT AJi1 BbLAAYM CUTHAJIOB, MNEPEKIHOYAIOLIUX
MTHEBMOPACIIPEIETUTENN B COOTBETCTBUH C OCYIIECTBIISIEMBIM LIMKJIOM padOThI MPUBOJA.

2.2 IlpyHIMI OCTPOEHHS CXeM

Hns ycranoBienubix 'OCT 2.701-76 BusioB cxeM (ITHEBMAaTUUECKOM, TUIpaBIdye-
CKOH, KNHEMaTU4eCKOH 1 KOMOMHHUPOBAHHOM) Kadenpa "ABTOMaTU3UPOBAHHBIE CTAHOY-
Hble cucteMbl”" Tynl'V pekoMeHayeT npu HAINYUKU B 00BEKTE HECKOJBKHUX BUIOB IPUBO-
JIOB BBIMOJIHATHh MPUHIUMIHAIBHYIO cXeMy KoMOuHupoBaHHOU. [losToMy anis nmueBMOduU-
UPOBAHHBIX O0BEKTOB BBIUEPUMBACTCS THEBMOKHHEMATHUECKasl TPUHIIMITAATIbHAS CXEMa,
KOTOpasi Ha OJHOM YepTeke 00bEIUHICT KHHEMATUKY U THEBMAaTHUECKYIO CXeMY OOBEKTa.
OObeuHEHNE YKa3aHHBIX BUJIOB CXEM MTO3BOJISIET HANOOJIEE MOIHO NOKa3aTh B3aUMOCBS3b
MEX]y pa3IMYHbBIMU MEXaHU3MAMHU U pabOTy OOBEKTA B LIEJIOM.

[TpaBuiia BBINONHEHNUS KUHEMAaTUYECKMX M ITHEBMATUYECKUX CXEM IIPUBEACHBI B
I'OCT 2.703-68, 2.704-76. CornacHo 3TUM MNpaBUjaM MHEBMOKMHEMATHYECKasi CXeMa Bbl-
YepuyMBaECTCs C MOKAa30M KOHTypa 00bekTa. Kakablii 3JIEMEHT WM yCTPOWCTBO JIOJIKEH
UMeTh OYKBEHHO-IM(PPOBOE MO3UIIMOHHOE 0003HAYEHHE, COCTOsIIIee U3 OyKBEHHOro 000-
3HAYEHUS U MOPSIKOBOTO HOMEpa, MPOCTABICHHOTO MOciie OYKBEHHOTO 0003HAUYEHUS.

ITopsinkoBeie HOMepa 37eMeHTaM (YCTpOMCTBaM) ClIeyeT NPUCBAUBATh HAYMHAS C
€JIMHUII, B Mpelesiax OJMHAKOBOro OyKBEHHOro oOo3HaueHwus, Harnpumep. P1, P2, P3 u
T.4., 11, [12, [13 1 T.4. ¥ IpOCTaBUTh Ha CXEME PSIIOM C MX YCIOBHBIMU I'pa)UueCKUMU
0003HAYEHUAMH C NMPABOM CTOPOHBI WX HaJ HUMH.

JlomyckaeTcsi ajeMeHTy (yCTpOMCTBY) MpHCBauBaTh TOJIBKO OYKBEHHOE 0OO3Haue-
HUE, €CJIM TaHHBIN 3JIEMEHT Ha CXEME UMEETCS B €JUHCTBEHHOM YHCIIE.

Ha cxeme coenunenuit u3o0paxkaroT TpyOOHpPOBOJBI, AJIIEMEHTHl COCIUHEHUHN TpY-
00IIpOBOAOB U pabouKe NOTOKU CILIOIIHBIMU JIMHUSMHU, & IyHKTUPOM BCE BCIIOMOIATENb-
HbI€ IOTOKHU.

TpyObl HyMEpPYIOTCSI MOPSAKOBBIMA HOMEPAMHU, NPUYEM, BCE KOHLBI TPYO, CBS3bI-
BAaIOLIUX APYT C JPYrOM psiJl MTHEBMOAJIEMEHTOB, 0003HAYAIOT OJIHUM M TEM K€ HOMEPOM.
JIluauu, uzoOpaxaromme TpyOoONnpoOBOIbI, JOBOASTCS TOJBKO 10 KOHTypa IpadUyecKoro
0003HaYEHNs THEBMO3JIEMEHTA, HE MOKA3bIBasl UX MPHUCOEIUHEHUS.

B ycrpoiicTBax ¢ aBTOMaTM4eCKUM MUTAHUEM INTYYHBIMU 3arOTOBKAMH CXEMY 3a-
IpPy304HO-Pa3rpy304HOI0 yCTPOKWCTBA BEIUEPUHUBAIOT B 0053aTEIBHOM HOPSAKE.

[TonBU)KHBIE YacTH, BJIEMEHTbl KMHEMAaTHUKW M ITHEBMOIPHUBOJA PEKOMEHIYETCS
n300paxkaTh Ha CXEME B HCXOJJHOM COCTOSIHUU.

HcxoIHBIM COCTOSIHMEM NueBMopacnpenenuteacii (P) sBiasercs ux MOJIOKEHUE,
MPEALIECTBYIONIEE HAaYaly LHUKIA. B MCXOMHON MO3MUMU K PACIPENEIUTENSIM OABOIAT
auHUM cBs3u. [lonokeHne cucTteMbl KOpIyc HUIUIYIPA - IITOK C MOPIIHEM, KOTJa IITOK

BOIICJI B KOPITYC 10 OTKa3a, IPMHUMAIOT 3a HCXOJHOC. B MUIMHAPEC C ABYXCTOPOHHHUM TO-
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KOM 32 HCXOJHOE IPUHUMAIOT TaKO€ MOJIOKEHUE, IPU KOTOPOM y3€JI, IPUBOIUMBINA B JEH-
CTBHE JAHHBIM LIUJIMHIPOM, HAXOINUTCS B HCXOAHOM ITOJIOKEHUU. B HCXOIHOE MTOIOKEHHE
LITOK MMONAAAaeT MPHU BKIOYEHUN PACHPENETUTENS B MOJIOKEHUE 1, T.€. IPU 3TOM CXKAThIN
BO3/1yX IIOCTYNAET B IITOKOBYIO MOJIOCTh LIMJIMHJIPA, & IMTOPIIHEBAS MOJOCTh COEAUHSETCS C
aTMocdepor.

JlaTunkamu MOJIOKEHUS IITOKA LWIMHAPA SIBISIOTCSA JBYXITO3UIIMOHHBIE THEBMOK-
HONIKM P, Ha KOTOpBIE BO3IEUCTBYET KYyJA4OK IITOKA B KPAaWHUX €ro NnojoxeHusx. Ilpu
BO3JICHCTBUM KyJadyKa HAa KHONKY OOECIICYMBAETCS €€ MO3UIMSA 2, B KOTOPOW BBIXOJIHOU
KaHaJ KHOIIKM COEIMHSAETCS C HAIIOPHOM ITHEBMOJIMHUEN, U OHA BBIJAET CUTHAN yIIpaBlIe-
Hud. [Ipu oTcyTcTBUM BO3JEHCTBUS KyJladuka Ha KHONKY o0ecrieuynBaercs ee no3uuus 1, B
KOTOPOM BBIXOJHOM KaHaJl KHOMKW COeAUHsETCS ¢ atMocdepoit. Y cmoBHbIe 0003HAYCHU

u I/1306pa}KCHI/IH OCHOBHBIX ITHCBMOJ3JICMCHTOB IIPCACTABJICHELI B Tabn. 1.

Tabmuma 1
Oo6o3nauenus ycnosublie rpapuueckue ('OCT 2.781-68) u OykBeHHBIE TO3UIIUOHHBIE OC-

HOBHBIX IMHeBMaTH4eckuXx 3aeMeHToB CI'OCT 2.704-76)

[To3unmonnsie | Conepxkanue o6o3Ha- | ['padmyeckue o603HaueHUs
00O3HAYCHUS | YCHUS

MH Manomerp
P1
Kmanan penykquon- | 7
KP . | ‘
HBII | -
S "1 P2

Hpoccenb ¢ 00paTHbIM

1P

KJIaIIaHOM

JIP Hpoccenb

TEJIb)

\7&
BII OunbTp (BIAroOTAEIH- < >

MP MacnopacnbuiuTeNb
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Pacnipenenurens 4/2 ¢

P YIIPABJIICHUEM OT JaB-

JICHUA
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<

noJoxenuu | i

Pacnipenenurens 3/2 ¢

YIIPABJIEHUEM OT KYy- T\\ -

44

JIAYKA U NPYKUHHBIM

BO3BpPaTOM

> |||

11 Hunmuaap L

[Topurens mMHEBMOLIU-

11l nunapa L[| nepemerna-
€TCs BIPABO

\_'7
—
—

2.3 HukJ padoThl 00beKTA

JI71st aBTOMaTU3MPOBAaHHBIX O0BEKTOB, UMEIOIIMX MOCTOSHHBINA, CTPOTO OMpeeeH-
HBIM 110 BPEMEHH U MOCJIEI0OBATEILHOCTH COCTaB JABMXKCHH, OMpeIeNsieTCsl UK paboTh
oObekTa. B HEM mepeuncrnsroTcs 3Tambl IUKIA B TOW TMOCIEIOBATEIHHOCTH, B KOTOPOU
OCYIIECTBIISIETCS paboumii MpoIecc Ha MPOSKTHpyeMoM 00bekTe. Omrcanue nmukia padbo-
Thl WILTIOCTPUPYETCS TMHEHHOMN LIMKIOTPaMMOM, IOCTPOEHHON BO BpEMEHHU (CM. TadI. 2).

JI1si MOCTpOEHUST IIUKIIOTPAMMBI PACCUMTHIBAETCS BPEMs Ka)JI0ro dTara LUKIA B
CJIEIYIOLIEM MOPSIJIKE:

- OmpejensieTcsl BeIMYMHA XO0Jla MCIOJHUTENBHOr0 opraHa (Cymmopra, mUTaTes,
TOJIKATEJs) WJIM COOTBETCTBYIOINIASI € BEIMYMHA XOJa dJEMEHTa MpUBoaa (MOPIIHS TH/-
POLMIIMHIPA);

- PaCCUUTHIBACTCS WU MPUHUMAETCSA (IIPU XOJOCTOM XOJE) CKOPOCThH JIBHKCHUS
MCIIOJIHUTENILHOTO OpraHa (WM 3JIeMeHTa MPUBOJIA);

- paccUMThIBaeTCs BpeMsi JAaHHOTO 3Talla [UKJIA [0 BEJIMYUHE X0/1a U CKOPOCTH;

- 06HICC BpEM: IUKJIA OIIPEACIIACTCA KaK CyMMa BpEMCHU HEC COBMCIIICHHBIX O3TAIlOB.
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3 O0beKTHI HccIef0BaHUsl, 000PYAOBaAHNE, MATEPHUAJIbI H HATVISIAHBIC IOCOOHMS

Jlyis BBIMOSTHEHHS TAaOOPATOPHON pabOThI UCIONB3YETCS THEBMOCTEH]] C MAaKETOM
METAJUIOPEKYLIET0 aBTOMATa C aBTOMAaTUYECKUM 3arpy304HO-Pa3rpy304YHbIM YCTpOU-
ctBoM. Ha makere nmerorcsi 4 mHEBMOIMIIMHPA C ABYXCTOPOHHUMHM paCIpeAeIUTEIIMU
IUISL TIOAAYM JAETaNM, €€ 3aKPEIJIEHU U PACKPEIUIEHUS, NIEPEMEIIECHUS INMUHAECIBHON T0-
JIOBKH U JyTsl COpachIBaHUS JCTANH.

KOHTpOIb UCXOJHOTO M KOHEUHOrO PabOYMX MOJOKEHUHU IITOKA KaXKIOro IUJIUH-
Jpa OCYILIECTBIISIETCS THEBMOKHOIIKAMH.

Jlnst u3aMepeHus: BETUYMHBI XOJla MOPIIHS MHEBMOLUMIMHAPOB HEOOXOoAMMa Mac-
mraOHast JIUHEKa, a JJisi MK3MEPEeHUs] BpEMEHHU TiepeMelleHust - cekynaomep. s opopm-

JieHUs paboThl HEOOXOAUM MTPOU3BOJIbHBIN JTUCT Oymaru ¢popmata A4.

4 3AJAHUE HA NCCJIEAOBAHHUE

1 IlpoBectu aHanu3 paboyero LMKIA MaKeTa METAJUIOPEXKYLIEro aBToMara ¢ aBTo-
MaTUYECKHUM 3arpy304HO-PA3rPy30YHbIM YCTPOHCTBOM.

2 HauepTuTh Ha nHcTe OyMaru MHEBMOKMHEMATHYECKYIO IPUHLIMIIUAIBHYIO CXEMY
MakeTa, B KOTOPOH JOJDKEH OCYLIECTBIIATHCS ABTOMATUYECKUI ITMKI B3aWMOCBS3aHHOMN
paboThl YeThIpEX LMIMHAPOB B 33JaHHOM IOCIIEAOBATEIbHOCTH, ONPEAEIICHHBIN O Bpe-
MEHU.

3.IlocTpouts Ha nucTe OymMaru JUHEHHYIO LUKIOTpaMMy "BO BpeMeHU'" B TOM MO-

CJIE0BATENBHOCTH, B KOTOPOM OCYIIECTBIISIETCS] COCTAB JIBUYKCHUMU.

5 HOPSAJOK BBIIIOJTHEHUS PABOTBI

MeToauka aHamu3a pabouero IMKIAa HpeACTaBICHAa Ha IMPHMEpPE aBTOMATH3aIlUU
ITHEBMOIIOIbEMHUKA.

OdopmieHre oTdeTa BeJeTCsS Ha JINCTE OyMard MmapajuieIbHO C BBIMIOJHCHHEM pa-
OOTHI.

BrimosmHeHre paboThl B COOTBETCTBHHM C 3aaHueM (pasi. 4) BeIeTcs MOATAIHO I10-

Cclie OCBOCHHs maparpadoB JaHHOTO pa3zena.

5.1 CocTaBiieHue yCJOBHbIX 0003HAYEHUI

B nonseMHuke (pUCYHOK) MMEROTCS 1Ba MHeBMoOIWIMHApa. [{umuuap 11 npenna-
3HAYEH JUJIS MMObeMa O4YepeaHON aeTanu, a nuimHap 12 - ayid crajkuBaHus €€ BIPaBO Ha
TOPU30HTAIBHBIN JIOTOK.
[lepexmroueHrne Xoda LUWIMHAPOB OCYLIECTBIISIETCS BO3ayXopacnpenenutensmu Pl nu-
muaapa 1 u P2 nunuaapa 2. Kynadok Ha mtoke nuiuaapa L1 B koHIle xoaa BBEpX U
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BHU3 BO3JICMCTBYET HA MHEBMOKHONKHU Pl1 u Ply, SBmsAromuecs KOHEYHBIMHA BBIKJIFOYATE-
JSIMH, a KyJIauOK Ha IITOKe nuiauHapa [{2 B KoHIle X0a ero BIpaBo U BJIEBO BO3/ICHCTBYET
Ha KOHEYHbBIE BBIKIItOUATEN KHONKU P21 P2;. KHONKY 1pW HA KMMeE HAa HUX KYJIAYKOB BbI-

AAal0T IHEBMATHYCCKHUC KOMAaHAbI YIIPABJICHH.

5.2 BoluepuuBaHue MHEBMOKHHEMATHYECKOH CXeMbl THEBMONOIbEMHUKA

N3o0pakeHne MHEBMOAJIEMEHTOB M MEXaHU3MOB Ha CXEMeE MPOU3BOJUTCS B TIpeJie-
JaX KOHTYPOB Y3JIOB OOBEKTa, B MPOU3BOJIBHOM MaciiTade, T.e. B TOM MECTE, IJ¢ OHH
pa3MelIeHbl B JEHCTBUTENBLHOCTH (PUCYHOK).

JlomycKkaroTcsi OTKJIOHEHUSI OT TOYHBIX MPOIMOPIMI B pa3Mepax 3JEMEHTOB CXEM.
Menkue neran MOKHO YKPYIHSTh, Ta0apuThl KPYIHBIX YMEHBIIATh TaK, YTOOBI HE OUEHb
CHWJIBHO MCKaXXaTh MPONOPLUHU U KOHCTPYKIUH Y3I1a.

BrluepunBaHue cxeMbl B UCXOJIHOM COCTOSTHUH, MPEIIIECTBYIOIIEe Hayaly IUKIa
MIPOU3BOJIUTCS TMIPU MOJOKEHUU 3JIEMEHTOB: MOpiieHb muinHApa. [{1 - B HuxkHeM moso-
xenuu, P1-1, P1:-2, P1,-1, mopmens nunmuaapa 112 - B neBom monoxenunii, P2-1, P2;-2,
P2,-1. Hanecenue mHEBMONPOBOJOB (JIMHUI CBSI3M) MEXK]ly THEBMOXJIEMEHTAMU U KyJiau-
KOB Ha IITOKE IMJIMHJPOB OTHOCUTEIHLHO IMHEBMOKHOIOK JOJKHO OOECHEeYHUTh MOCTOSH-
HBII, CTPOTO ONpEEICHHBIN 110 BPEMEHHU U MOCJIEI0BATEILHOCTH COCTAB ABUKEHUH, B KO-

TOPOV OCYHICCTBIIACTCS pa60111/1171 ImponecC MHEBMOITIOAbCMHHKA.

5.3 llocTpouth JHMHEHHYI0 HUKJIOrpaMMy ''BO BpeMeHH' B TOH moc/ieaoBa-

TEJbHOCTH, B KOTOPOil OCYLIECTBJISACTCSH COCTAB ABUKEHUI

[{uks paboThl MOABEMHHKA OCYIECTBISICTCS B CICIYIOIIEH MOCIEeI0BATEILHOCTH
(Tabm. 2).

1. lMoxwem peranu. Humuaap 1[1 mogammaer ouepennyro aetans (111 T). Jls aToro
BO3Ayxopacnpeaenutesib P1 goipkeH npeaBapuTenbHoO, MO JaBIEHUEM BO3/yXa, MojaaBa-
eMoro B kaHan 13, 3aHsTh no3unuio P1-2. Kynauok mroka I[1 nmepectaet Bo3aeicTBOBATh
Ha nHeBMOKHONKY P14 (P11-1), mpu nanpHelemM noabeMe MTOKa 002 KOHEUHBIX BBIKITIO-
yatens (o0e knonku) P1; u P1; ocrarorcs BeikimtoueHHbIMU (P12-1). JIumbs B KoHIlE X012
IITOKA BBEPX KYyJIAUOK BO3/EUCTBYET Ha KHOMNKY Pl, (P2,-2), mocnenusist BbiaeT KOMaHy

yIOpaBieHus, MOCTYMAOILYI0 B cucteMy yrpasienus (CY) paboToil mogbeMHUKa.
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IIHeBMOKMHEMATHYECKAsI CXEMaA ITOILEMHHUKA
DNeMEeHThI NPUBO/IA 3alMYT MOJIOKEHUS B MOCIe0BaTeIbHOCTH: Pl )-

2,CY, P2-2, 112—, P2;-1.

30HTAJIbHBIN JIOTOK.
3. Bo3Bpar mexanm3ma nomauun. [{ummaap 12 Bo3BpamaeTcss B HCXOMHOE TOJIOXKE-

2. Ilogava neranu. [Humuuap 112 crankuBaeT MOAHATYIO J€Taldb BIPABO Ha TOPH-
HUE. DTOMY ABHKEHHUIO OyJE€T COOTBETCTBOBATH IMOJIOKEHUE DJIEMEHTOB mpuBoaa: P2,-2,
4. OgHoBpeMeHHO ¢ mojr.5.3.3. Bo3Bpar MexaHuszma noabema. [lumuuap 11 Bo3-

CVY, P2-1, 112«.
BpAIllA€TCA B UCXOAHOE TTooxkeHue: P2,-2, CY, P1-1, I11].



J{nst mocTpoeHus UKIOrpaMMBbl "BO BpeMeHU'" B TOM MOCIEA0BATEILHOCTH, B KOTO-

PO OCYITIECTBIISIETCS COCTAB JBM)KCHHM, HEOOXOIUMO C TIOMOIIBIO MAaCIITA0HON JTUHEHKH

M3MEPUTh BEIMYMHY XOAa (M) COOTBETCTBYIOIIErO IITOKA IUIMHApPA U CEKYHIOMEpPOM

BpeMs (¢) ero nepemenienus. OpopmMuts Tadml. 2.

6 KOHTPOJIBHBIE BOITPOCHI

Tabnauna 2
[ukiorpamma "Bo BpemeHu"
CxopocTb Bpems
Bemnunna
No DneMEeHThI DeMEHTBI nepemMe- Bpe-
X0/1a TOpIII-
1/ LIMKJIa MPUBOJA IIECHUS, mia,c | 1 2 3 4 5 6 7
Hi1, M
M/MHH
P1:-11
3arpy3ka | CY
1 Py 0,3 6 3
JeTanu P1-1l
4
P1.-11
Pazrpyzka | CY
2 0,04 2,4 1
IeTanu P2-11
2 —
P22-11
Bo3spar cy
3 | MexaHu3Ma Po-| 0,04 2,4 1
a3rpy3Ku
pasrpy 12
P2,-11
Bosspar
cy
4 | MexaHu3Ma PL-l 0,3 6 3
3arpy3Ku
py 11
T="Tc

1. KakoBbI AJIEMEHTHI KHHEMATHUKHU B cXeMe?

2. I[J'IH 4€ro COCTaBJILICTCA IpUHIUITKMAIbHAA THCBMOKHHCMATUYCCKasd cxema?

3. B kakoii mopsAaKoBOil MOCIeT0BaTEIbHOCTH BEJETCS MPOCTAHOBKA JIMHUM CBSI3U?

4. Kak HymMepyrTCs NO3ULUU ITHEBMOAJIEMEHTOB?

5. Kakas no3uiiysi B MHEBMORJIEMEHTAX TPUHUMAETCS 32 UCXOAHYIO?

6. FI[C JOJDKHBI OBITH pasMCUICHBI 3JICMCHTbI KHHCMATHKHN U ITIHCBMATHUKU HA cxeme?

7. B kako# mociae0BaTeIbHOCTH OCYIIECTBISAETCS UK PaO0Thl METAILIOPEXKYIIETO

aBTOMarTa MnmpcACTaBJICHHOI'O HAa MakeTe?

Ku?

8. Kak ocymiecTBisieTcsi peryMpoBKa MoJauu MepeMenieHus: CBepIuIbHOM TOI0B-
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JIABOPATOPHASA PABOTA Ne4

POBOTU3UPOBAHHAS CBOPKA TOYHBIX U3JIEJINI U3 HEB3AUMO3A-
MEHSEMBIX JETAJIEM 1O KOMBUHATOPHOMY NMPUHLIAITY

1. HEJIb 1 3ATAYHM PABOTBI

Llenv pabomwi: U3ydnTh KOMOMHATOPHBIA MNPUHIUIT (OpMHUPOBAHUS COOPOUHBIX
O00OBEKTOB C 3aJJaHHBIM YPOBHEM pPACIHOJIOKEHHUSI BBIXOAHOIO IMapamMerpa U IPOU3BECTH
HacTpoiKy cOopouHoro pobora "YHurepcan 5.02" nis coequHeHHs AeTaneil B KOMILICK-
ThI, UCIIOJIB3YS JAHHBIN METOJ COOPKH.

3aoauu pabomwi

1. I3yuenne KOMOMHATOPHOIO MpUHIUIA (HOPMHUPOBAHUS COOPOUYHBIX OOBEKTOB C
3aJJaHHBIM YPOBHEM PACIIOJIOKEHHUS BHIXOAHOTO MapaMeTpa.

2. 3yyeHue KOMIIOHOBKH, YCTPOMCTBAa M MOPSAKAa MPOrpaMMHUPOBAHMS PabOUUX
JBIDKEHUH TTpoMmbliiieHHoro pooora (ITP) "Yuausepcan 5.02".

3. Pazpabotka nporpammsl ynpasienus 1P gy cOopku u3nenus no gaHHOMY Me-
TOJNY.

4. O3HaKOMJICHHE C HalaJIKOH, HaOOpOM MpOorpaMMbl U pabOTOW POOOTOTEXHUYE-

CKOI'O KOMIIJICKCA.

2 TEOPETUYECKHUE CBEJJEHN A O KOMBUHATOPHOM CITOCOBE KOMIIJIEK-
TOBAHMS CEOPOYHBIX COEJUHEHNI

N3 teopun pazMepHBIX Lieneld U3BECTHO, YTO JOMYCK 3aMBbIKAIOLIEro paMepa cOo-
POYHOM Pa3MEPHOM LIEMHU PABEH CYMME JOIYCKOB COCTABIISIBIIMX pa3MepoB. Eciu cocras-
nasume pasmepsl A, b u C umeror gonycku TA, Th u TC, To ipu npou3BOIBLHOM COEH-
HEHUU 3TUX Pa3MEPOB JOMYCK 3aMbIKaOIIEro pasmepa [l 1omkeH ObITh paBeH:

T =TA+Tb + TC. (1)

CrnenoBaTesbHO, 3aMBIKAIOIINMA pa3Mep B 3aBUCHUMOCTH OT KOHKPETHOTO COYETaHUS
COOPOYHBIX pa3MepoB OyAEeT U3MEHATHCA B Ipeaenax ero aomnycka TJ[. daktudeckue oT-
KJIOHEHHS 3aMbIKAOIIEro pasMepa /[ B mpenenax ero AOMYyCKa pa3sMENIEHbI MO 3aKOHY
pacrpeneneHus, IBISIOMIEMYCSI KOMITO3UIIMEN 3aKOHOB PACIIPEACICHUI Pa3MEPOB COCTAB-
JISAIOIINAX 3BEHBEB.

Ha puc. 1 noka3zano o6pa3oBaHue cOOpOUHOTO pa3Mepa U paclpeiesieHue ero oT-
KJIoHeHU!. OOBIYHO pacnpeiesieHne pa3MepoB ONMKUCHIBAETCS HOPMaIbHBIM 3akoHOM. Eciu
3aMBIKAIOLIUI pa3Mep cOOpPOYHOro coeAMHEHUH oikeH uMeth aonyck T'1 < T/, To 310
yCIIOBHE 00ECnevYrBaeTCsl KOMIIEHCAIIMOHHBIMU MpUEeMaMH, HAalpuMep, BBEIEHUEM KOM-
IIEHCATOPOB, IUIABHBIM PETYJIMPOBAHUEM PA3MEPOB OJHOW M3 COCTABIIIOIIMX JETACH U

IpyrumMu. ABTOMaTHYECKash cOOpKa B 3TOM Clydyae CTaHOBUTCS HEBO3MOXKHOM, TaK Kak
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poOOT-COOPIIMK TODKEH HE TOJIBKO COCIUHATH JACTANHM, HO W OMPEACHSITh IS KaXIO0TO
KOHKPETHOTO COYETAHMS MX BEIMYMHY KOMIICHCAITUU M OCYIIECTBIISITH €€.

VYcaosue T'Jl < TJ] MoxkeT ObITh BBITTOJIHEHO KOMOMHATOPHBIM CIIOCOOOM, MCKITIO-
YaroNUM TPaIUIIMOHHBIC KOMIICHCAIIMOHHBIE criocoObl. CocTtaBistomue aetamm A, b u C

MOTYT IIPpHU 3TOM H3IrOTaBJIMBATLCA C OKOHOMHWYCCKHU JOCTHXXHMMBIMH AOITYCKaAMH TA, Thb u
TC.

il i il

TA Tb TC

0)

h

Pucynox 1 - OGpa3zoBanue cOOpOYHOro pa3Mepa U paclpeieICHUE €ro OTKIOHEHUN:

a) - COCTaBJISIIONINE pa3Mephl; 0) - COOpOUHBIN pazmep

CymHoCTh KOMOMHATOPHOTO CITOCO0a KOMITCHCAIMH 3aKITI0YAETCSI B KOMITJIEKTOBA-
HUU COOPOYHBIX COCTMHEHUN U3 JIeTalel ¢ TAKUMHU pa3MepamMu, CyMMa KOTOPBIX U3MEHS-
eTcs B 0oJjiee Y3KOM HMHTEpBaJIe, YEM ATO MOXKET OBITh MPU MPOU3BOJIHLHOM KOMIIJIEKTOBA-
Huu netaneid. [Ipu s3ToM momycku yqo0HO BhIpaKaTh HE B YMCJICHHBIX 3HAYEHUSIX, a B
YCIOBHBIX eauHulax JiuHbl. Hampumep, nonyck T = 0,2 MM MOXHO BBIPa3UTh BEJIMYH-
HOH B AB€ enuHulbl, mpuauMas 0,1 mm = 1 en.

Torma ycrmosue () Oyner umers Bu:

Nty = Nta *+ N5 + N1C, (2)
rae Ny, Nta, NTB, NTC - KOJUYECTBO €IUHULL ITTUHBI KaXKJI0T0 TOMYyCKa.

Kax10€ KOHKpETHOE OTKJIOHEHHE COCTABJISIONIECTO pa3Mepa OT HOMUHAJIBHOTO 3Ha-
YEHUS, BBIPAKEHHOE B €AMHUIIAX JUIMHBI, UMEET BUJI: Ao, €CIM (PaKTHUYECKOE OTKIOHEHUE
pasmepa He Oonee 1 eauHuIbl, A - OT 1 70 2 €IMHUIL U TaK Jajiee. AHAJIOTMYHBIM 00pa-
30M OyAyT BeIpaxkeHbl OTKJIOHeHHs pa3mepoB b u C, a Taxxke 3ambikaromiero pasmepa /. O
BEJIMYUHE COCTABJISIONIUX PA3MEPOB MOXKHO CYAUTH [0 HOMEPY, PABHOMY UYHUCIY €IMHUIL

OTKJIOHEHHsI UX HOPMaJIbHBIX 3HaueHui. Tak nis pasmepoB A, bg u C; oTKIOHEHHE 3a-
35



MBIKABILETO Pa3Mepa 0T HOMHUHAIBHOTO 3HAYEHHUS PABHO
3= A1+ bo+ Cy,

TO €CTh MHJIEKC 3aMBIKAIOLIETO Pa3Mepa PaBeH CYMME MHIEKCOB COCTABISIONIUX PA3MEPOB
WJIH, YTO TOXKE CIPABEIIIMBO 11 OTKIOHEHUN 3TUX Pa3MEPOB OT HOMUHAJIBHBIX 3HAYEHUM.
[Ipu wcuucieHny OTKJIOHEHUN pa3MepoB B €AMHHIAX JUITMHBI puc. | OyaeT MMeTb BHI,

IIPE/ICTABIICHHBIN Ha pHC. 2.

TA Tb TC

lj|109876543210

I min T
' max

J min T
JI max

Pucynox 2 - O6pa3oBanue cOOpPOYHOIO pa3Mepa U pacupeeeHUs] €ro OTKIOHEHUM

Ipu KOM6I/IHaTOpHOM KOMIIJICKTOBaAaHN

KombunatopHoe KOMIUJIEKTOBaHHE COOPOYHBIX COCAMHEHHUN OMUCHIBAETCS CIICLU-
anpHBIM anropuTMoM [3]. B manHO# mabopaTopHO# paboTe paccMaTpUBAETCs Cydail co-
€IMHEHUs B COOpOUHBbIE KOMILIEKTHI Tpex Aetaneit A, b u C, oguHakoBbie JOMYCKU pa3-
MEPOB KOTOPBIX Pa30MUTHI Ha YEThIpE UHTEpPBaja €IMHUYHOMN AyIMHBL. [Ipy koMOnHaTOpHOM
KOMIIJIEKTOBAaHUH JOIYCK 3aMBIKAOIIEr0 pa3Mepa paBeH KOJIMYECTBY €AUHUYHBIX UHTEP-
BAJIOB I10 YMCILY COEIUHAEMBIX AeTajneil. B paccmarpuBaeMoM cityyae 10IMycK MOXKET ObITh
pPaBEH TPEM EAVMHUYHBIM Pa3sMEPHBIM MHTEPBAJIAM BMECTO JIBEHAALIATH BO3MOXHBIX NpU
IIPOM3BOJIBHOM KOMIUIEKTOBAHUH, T.€. BO3MOXHO CY)KEHHE JOIIyCKa B YETBIPE pasa
(puc.3).

AJNTOpUTMBI KOMIUIEKTOBAHMS U3/I€TTUI C 3aJJaHHBIM YPOBHEM TOYHOCTH BBIXOJIHBIX
[IapaMeTPOB ONPEAEIAETCS Ha OCHOBE 3aKOHOMEPHOCTEW CYMMMPOBAHUS CIyYalHBIX YU-
CeJl, pacIpeeseHue KOTOPBIX BBIPAKEHBI rucrorpaMMamMu. CyMMHUPOBAaHHUE OCYILECTBIIS-

etcst nonapHo. [lycth ructorpamMmsl pacnpeneneHus pazmepoB aetaneit A, b u C B npene-
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nax ux pomyckoB TA, Th, TC npeacraBieHsl CaeaAyOLUIIM 00pa3oM:

3121110 3121110 3121110
A L[ b - C |1
13 211 ]lo NEE 2 11 1]o ZIIE 21110
J
A1BOC3
7A0E1C3
" 1111019 |8 |7 |6|514(3]2|1]}0
JI' min T
JI' max

Pucynox 3 - CxemMa KOMOMHAaTOPHOI'O KOMILJIEKTOBAHUS

PesynbTUpytomiee pacupeaesieHue Npu CyMMUPOBaHUs CIydyalHbIX BeluunH A U b

OIIpCACIIACTCA 110 CHCI[}GOU.[@IZ CXCMC:
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2uHa=1

Ao

A1

Ao

o

\

AoBo

Aibo

Aobg

b1

Aob1

Aiby]

AGB1

b2

4GB

Agbz

Aiby]

Bs1’

Aqbs

Aibg

_AGb3

uan=2 2uan=3 2uHng=4 XuHn=5 XuHn=6 0

2uag =0,
2uag =1,
2UHO = 2,
2uHg =4,
XaHI = 3,
2UHI =5,
2uHA = 6,

Co = Aoby,
C1 = Aob:1 + A1Bo,
C2 = Aob; + A1B1 + AsBy,
C3= Aobs + A1B; + AyB; + Asby,
C4= A1B3 + A,B, + Asby,
C's = AsB3 + Asby,
C‘e = A3Bg.

DTO MHTEPBAIbHBIE BEPOSATHOCTH THCTOIPAMMBbI PACIPEIEICHUS CyMMBI CIIyYaiHBIX

BermunH A u b. Kaxpnas uHTepBanbHas BEPOSTHOCTb XapaKTEPU3YETCsl MOCTOSHCTBOM

CYMMBbI U HHICKCOB.

Pacnpenenenne cymmel Tpex ciny4ailHeix BennuuH A, b u C, rne A + b = C' onpe-

JEJSIeTCS 1O CIEYIONIEH CXeMe:

2uaa=0

ZI/IHV

Co

C1

C>

Cs

oF

Cs

—Co

Ceo€o

CiCo

/CIZCO

C+€o

CCo

/

/%1

C'19,

€2Cy.

%%&

i1

CoCr

s

C/z/sz

C+€o
€5Cy
<

629,%2

CoCs]

CiCr

C2Cs

Cx

{:29%5

=2 XuHa=3 2uHa=4 XuHa=5 XuHn=6 XuHn=7/ XuHa=8 XuHa=9 0
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Sunn =0, o = CoCo,

Sung =1, J1 = CoCy + C1Cy,

2UHO =2, o= C‘OCZ + C‘1C1 + C‘2Co,

2uHg = 3, s = C‘0C3 + C‘1C2 + C‘2C1 + CI3C0,
2uHg =4, Ha= C‘1C3 + C‘2C2 + C‘3C1 + CI4C0,
2UHI =5, s = C‘2C3 + C‘3C2 + C‘4C1 + CI5C0,
2UHO = 6, e = C‘3C3 + C‘4C2 + C‘5C1 + CIGCo,
2UHI =7, 7= C‘4C3 + C‘5C2 + CI6C1,

SVHT = 8, I[g = C‘5C3 + C‘GCZ,

ZI/IH,Z[ = 9, I[gz CI6C3.

[Tocne moacTaHOBKM pa3BepHYTHIX 3HAaYeHUH C' MOIy4YUM alrOPUTMBI KOMILJIEKTO-
BaHUsA COOpPOUHBIX coeauHeHuit Buaa: J| = A + b + C, koropslie cBeaem B Tadi. 1. ITpu co-
OJIFOICHUH YCJIOBHM, OTOBOPEHHBIX B Ta0d. 1, Bce cOOpOUYHBIC KOMILJIEKCHI COOEpYTCs C
3aJJaHHBIM YPOBHEM pacnoJioxkeHus aomycka T /] 3ambikaromiero pasmepa /.

2uag =0, o= AoboCo; 2Xuan =1, I = AoboCq + Agb1Co + A1boCo 1 T.11.

Tabmuna 1
KomOunaropaoe koMmriektroBanue 3ambikatomiero pasmepa Il=A +b+ C qna T'/] = 3 en.
Hauano ot-
cJeTa mo- ANTOPUTM KOM- Pa3mepHnble pacnpeneneHus
JIOKEHUS TJICKTOBAHUS COCTABJISIFONIUX JIeTajIeit
A
1 2 3
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3 O0beKTHI HccieJ0BaHNs, 000py/A0BaHHEe, MATEPUAJIbI M HATJISIHbIE MIOCOOUS
3.1 O0beKT uccaer0BaHUS
OOBeKTOM UCCIIeIOBaHUS SABIIAETCA COOPOYHAs pa3MepHas 1eMb BUa

O=A+b+C.

3ambikatouuit pazmep T/, ucxozs U3 CiryKeOHOro Ha3HayeHUs: COOPOYHOTO COEIU-
HEHUs, HE MOXXET UMETh JIMara30H U3MEHEHUI 3HaueHH OOJbINe TpeX €AWHUI] JJIHHBI.
Jnis obecrniedyeHusi yCJIOBUN B3aMMO3aMEHSIEMOCTH JIOMYCKH COCTaBISIOIIUX JeTajeil
JOJDKHBI OBITh HE Oosee | eAWHUIIBI IJIUHBI, HO MO TEXHOJOTHYECKUM BO3MOKHOCTSIM
000pyI0BaHUS MOTYT OBITh TOJIBKO HE MEHEE YETHIPEX CAMHMUI] IJTUHBI.

JUIst UCKITIOYEHUS] TPYAOEMKUX KOMIIEHCAI[MOHHBIX CIIOCOOO0B JIOCTHXKEHUS Tpelye-
MO# TOYHOCTH COOpKa MPOU3BOAUTCS KOMOMHATOPHBIM KOMIUIEKTOBaHHEM. B 3ToM ciy-
yae BO3MOKHO HCIIOJIb30BAHUE YHHUBEPCAJIBHBIX COOPOYHBIX pOOOTOB, Hampumep, [1P
"Vuusepcan 5.02".

3.2 Haznauenue podota "YHusepcas 5.02"

Kak moxaspiBaeT mpakTHKa, JOCTAaTOYHO OO0JIbHOW 00BeM pPaboT MpPUXOAMUTCS HA
COOPKY HECJIOKHBIX Y3JIOB, COCTOSIIIMX M3 HECKOJBKHMX jaeraieil. Takyio paboTy MOryT
B3STh Ha ce0st mpocThie 10 ycTporcTBY [IP ¢ skecTkoi mporpamMmoil.

K takum poboram otHOocuTcs "YHuBepcan 5.02", KOTOPBIM MOXKET OBITh HUCIOJIB30-
BaH JJi1 00CITy>KMBaHUSI CTAHKOB U T.[., JUIsl aBTOMAaTU3aIuu COOPKH, IIe Tpedyercs ocy-
HIECTBIISATH B3SITHE, IEPEHOC U YCTAHOBKY JETal B COOMpPaeMbIil y3e.

3.3 Texuu4yeckasi XapaKTePUCTHKA MPOMBILIJIEHHOT0 podoTa "YHuBepcai 5.02"
['py30MOIBEMHOCTD ..covovvveeveeeveeennnnennnne. SO H
[TorpemiHOCTh MO3UIIMOHUPOBAHUA ................. £0,05 MM
TpancnopTupytoiiye nepemMenieHus

(MakcUMaJbHBIN X01)

- BEPTUKATTBHOE . ..vvvveeeennnnieeeennnnneennnneeeennnn. 400 MM
- TOPUBOHTATIBHOEC ...vvvveennreeennneenniniineennnnee... 040 MM
R 1(0):10) 010 LN o - LB Y 1.
BRZ018110)70:70) ¢: R THUPHUCTOPHBIN
THI CUCTEMBI YIIPABIICHHUS «..vvvvveeeernnnnnnnnnnn. AHAJIOTONIO3UIIMOHHBIN
PabGouee NaBIEHUE BO3AYXA ..ovvvnvveenneennnnnne 0,3...0,5MIla
MaxkcuMabHOE YHCIIO MEPEXOA0B B LIHKIIE ....... 60
UKCno TEXHOJIOTUYECKUX KOMAH] ................... 14

Macca:

- POOOTA ..eeeevieeiiere e e eeiieeieeneeenne.... O10 KT

- YCTPOMCTBA YIPABICHHUS .................... 120 KT
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- TUPUCTOPHOTI'O NEKTPONPUBOJA ........... 185 KT

- TIHEBMOOJTOKA ... e'ueeneeneeneinnenneanannss 9 kr

["aGaputsr:
= POOOTA euvieee e e e 1480 x 990 x 1240, mm
- YCTPOMCTBA YNPABJICHHUS .................... 935x650 x 1205, mm
- TAPUCTOPHOTO JIEKTPOIPUBOAA .......... 670 x 625 x 1105, Mmm
- THEBMOOJIOKA .oeeevveeeeeeeeenennnnnnnnn.... 230 x 335 x 302, MM

3.4 OnucaHue KOHCTPYKIMHU podoTa

[TpomernuienHbI poOoT "YHuBepcan 5.02" oTHOocUTCs K poOOTaM MEpBOIo MOKOJIe-
HUS, IOCKOJIBKY OH paboTaeT Mo KEeCTKOW MporpaMMe, 3aaBaeMoil aHaJIOTONO3UIIMOHHON
CUCTEMOU mporpaMMHOro ympasieHus. OJIHaKO BO3MOXKHA yCTaHOBKA Ha cxXBaT pobOoTa
JaT4vKa OOpaTHOM CBSI3M, AAOUIET0 MH(POPMALMIO O HAJIMYUMU 3arOTOBKM B CXBaTe, 4TO
HECKOJIBKO MPHUOIIKaeT poOOT K poO0TaM BTOPOTO MOKOJICHHUS.

[Tpombinenusiii podoT "Yuusepcan 5.02" cOCTOUT M3 TpPeX OTHCNIBHBIX Y3JIOB:
HEMOCPEACTBEHHO poboTa, ycTpoiicTBa ynpasnenus AIIC-1 u y31a moaroToBKu Bo3ayxa.

Manunynarop "Yaupepcan 5.02" (puc. 4) sBJISICTCS UCIIOTHUTEILHBIM MEXaHU3MOM
ITP "YHugepcan 5.02". Manunynsatop odecrieyuBaeT OPUEHTALIUIO B IPOCTPAHCTBE pabo-
Yeil 30HbI ONEpPallMOHHOTO MEXaHW3Ma CXBaTa, B KOTOPOM (pUKcUpyeTcs nmpeaMeT. 3ajaH-
HBIE TOJIOKEHUS MpeaMeTa B paboueld 30He JOCTUTaloTCs TE€M, YTO MEXaHU3MbI MaHUITY-
JATOpPa PEATN3YIOT BECTh HE3aBUCHMBIX CTEIIEHEW MOABMKHOCTH ONEPALIMOHHOTO MeXa-
HHU3Ma - CXBaTa, PACIOJI0KEHHOIO HAa KOHLIE PYKH MaHUITYJIATOPA.

OCHOBHBIMH 3JIEMEHTaMHU HEMOCPEACTBEHHO poOoTa sBIstoTCs: pyka (1), koTopas
oOecrieunBaeT (hUKCAIMIO MPEAMETa B CXBAT€ U OCYILIECTBISET OPUEHTALIMIO CXBaTa IO
ynopawm, BpaiieHue Bokpyr ocu Il - Il u crubanue Bokpyr ocu kadaHus; MEXaHU3M BbI-
JBIDKEHUS PYKH (2), obecrieunBaromuil nepeMenienre pyku saois ocu 1l - I1; mexanuzm
noBopoTa pykH (3), oOecrieunBaronuii BpaleHue pykd B TOPU30HTAIBHON IJIOCKOCTH BO-
kpyr ocu Il - 1I; mexanu3m nmoawema (4), 06ecTeunBarOIINi BEPTUKAIBHOE TIEPEMEIIICHUE
PYKH; MEXaHHU3M MTOBOPOTA (5), KOTOPBIA OCYIIECTBIISIET BPAIlIEeHUE PYKH BOKpYT ocH | - |;
nmHeBMonaHenb (0), obecneumBaroias pacnpeieieHue U Mojady CXaToro Bo3ayxa K

MMHEBMOLMJIMHIPAM PYKH 10 KoMaHaam ¢ [1Y.
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Pucynok 4 - O6muii Bug npomsliuieHHoro podota "Yuusepcan 5.02"

3.5 IlporpammupoBanue podoTa

VYrpasieHue IBHKEHUAMU poOOTa OCYIIECTBIISETCS ¢ TIOMOIIBIO aHAJIOTOMO3UIINO-
HUOTO MPOrpaMMHOT0 ycTpoicTBa. [Iporpamma HaOupaercss Ha mTeKepHOM OapabaHe C
MOMOIUIBIO MTU(TOB, MTOMEIIEHHBIX B OTBepcTUsAX Oapabana. Ha 6apabane umeercs 60 psi-

JIOB OTBEPCTHIl; T.€. MporpaMMa MOXKET cojiepkaTh He Oosiee 60 kaapoB (pa3BepTka Oapa-
0aHa ¢ TpUMEPOM IIPOTPaMMBbl CM. B IIPUIIOKEHUH ).

PerynupoBaHue BeIMYMHBI NEPEMENICHHS] 3JIEMEHTOB po0OTa OCYIIECTBISETCA C
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MIOMOILBIO MOTEHUNOMETPOB. Kaxkas u3 yeTblpex NporpaMMUPYEMbIX KOOPAUHAT MOKET
NpUHUMATh 7 WK 14 3Ha4eHU, KAKI0€ U3 KOTOPhIX YCTAHABIMBAETCS CBOMM MOTEHIUO-
metpoM. Homep koopauHaTel HaOupaeTcs B JBOMYHOM KOJE C IMOMOIIBIO INTHU(TOB.
Hanpumep, uro0sl yctanoButh |l-10 kKoopamHaTy, HEOOXOIUMO YCTAaHOBHUTH IITH(THI B
KOJIOHKH, COOTBEeTCTBYIO1IME I, 2 1 8.

[IporpamMmMupyroTcs clieIyronmue KOOpAuHATHI:

1 - moBopoT Kopmyca pobota; (14 koopauHar);

2 - IOAbEM WM OITyCcKaHHe pyku poOoTa; (14 koopauHar);

3 - BBIABWKEHHUE WU BTSTUBaHHUE PYKH po0oTa; (14 koopauHar);

4 - MOBOPOT TOJIOBHI poOoTa. (7 KOOpAUHAT).

B nanHON KOHCTpyKIMU poOoTa 5-81 U 6-1 KOOpJIMUHATHI HE HCMOJB3YyIOTCA. [lpu
ycTaHOBKe MTU(DTA B KOJOHKY "CKOpOCTh" ABUIKEHHE OCYIIECTBIISIETCSI YyCKOPEHHO. B ToM
cilydae, Korja Tpedyercs nepeMelleHrue ¢ MOBBIIIEHHOW TOYHOCThIO, IITU(T yCTaHABIIU-
BaeTcs B KOJOHKY "TOYHOCTB" IpU 3TOM B KOHIIE X0/1a COOTBETCTBYIOIIHI 3JIEMEHT pobo-
Ta NEPEXOANT HA NOHMKEHHYIO (10J13y4yt0) ckopocTh. Kosmonku: "KomaHabsl Ha MaHUITY-
astop” u "Copoc komaHabl" peIHa3HAYEHBI ISl TPOTPaMMHUPOBAHUS ABIXKCHUN 3aKUMa,
pOTallMKM U MOINEPEYHOTO BPAILECHUS KUCTU poOoTa. BhIMogHEeHUE 3TUX IBUKEHUU OCY-

IIECTBIICTCS TIPH CIEAYIOIIEM PACoIOKEHUH ITUPTOB (TadI. 2).

Tabmnuma 2
Komanapl Ha MaHUITYASTOD Copoc xo-
HanmeHnoBanue nBuxeHUs
MaH/Ibl
1 2 3
Pazxum °
3axum ° °
[lonepeunoe BpamieHue
°
KHCTH BHU3
[Tonnepeunoe BpaieHue
° °
KHCTH BBEPX
Porauus kuctu no ya-
° °
COBOM CTPEJIKE
Poranus xuctu npotus
. ° ° °
4aCOBOM CTPEJIKU

Jl51s paboThI ¢ TEXHOJIOTMUECKUM 000PYOBAHUEM HCIIOJIB3YIOTCS TEXHOIOTHUECKHE
koMaHAbl. OHU HYMEPYIOTCS M KOJIUPYIOTCS B JIBOMYHOM KOJE aHAJOTHYHO MPOTPaMMHU-
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pyembiM KoopauHaTaMm. [1o 3Toi komaHae OO0 BBIAACTCS CUTHAI Ha COOTBETCTBYIOIIEE
o0opynoBaHue, MO0 poOOT OCTAHABIMBAETCS A0 MOCTYIUICHUS CUTHAJIA JJIS 3aJJaHus May3
Y BBITIOJIHEHUS IPOTPAMMBI Pa3IMYHON JIIMTEILHOCTH. BenmmunHbI ay3 yCTaHaBIUBAIOTCS
C MOMOIIBI0 TIOTEHIIMOMETPOB. BCero MoryT ObITh YCTAHOBJICHBI TP PA3TMYHBIC BEIUYH-
HBI 33]ICP’KKH BPEMEHHU.

[Ipu ycranoBke mTudTa B KOJOHKY "YCKOpEeHHBIN mepeBos Oapabana" Oapaban
YCKOPEHHO MPOBOPAYMBACTCS Ha CICAYIOMNNA KaJp MPOTpaMMbl. DTa KOJIOHKA 3aIIOTHSICT-

Csl B TOM Clly4ae, Korja nporpamMma uMmeet Menee 60 kaapos.

4 3AJIAHUE HA JIABOPATOPHYIO PABOTY

[Tocne u3yueHus: KOMOMHATOPHOTO MPHUHIIUIA (OPMUPOBAHUS COOPOUHBIX OOBEK-
TOB C 33JJaHHBIM YPOBHEM PACIOJIOKEHHUS BBIXOJHOTO MapameTpa, KOMIIOHOBKHU, YCTPOMA-
CTBa U MOpsJKa MporpaMMupoBanus pabouunx aswxenuit [1P "Yausepcan 5.02" Heobxo-
JUMO Il OIHOTO W3 BapHaHTOB aJMOPUTMA KOMILJIEKTOBAHUS pa3paboTaTh MPOrpaMMmy
yrpasienus [1P.

[Iporpamma Habupaetcs Ha mTeKkepHOM Oapabane. 3ateM mJia pa3paboTaHHOM MPo-

rpaMMbl IPOU3BECTH HACTPOUKY pOOOTa, pa3MECTUB IITEKEPHI Ha OapadaHe.

5 IOPSIIOK BBITIOJTHEHUSI TABOPATOPHOM PABOTHI

JlaboparopHas paboTa BBITIOIHSAETCS B CICAYIOIIEM OPSIKE:

1. I3yunTh KOMOMHATOPHBIN MPUHIUIT (POPMHUPOBAHUS COOPOYHBIX OOBEKTOB C 3a-
JTAHHBIM YPOBHEM PACIIOJIOKEHUS BBIXOIHOTO TTapaMeTpa.

2. I3y4uTh KOMIIOHOBKY, YCTPOWCTBO W TOPSIOK IMPOTrpaMMHUPOBAHUS pabOunx
nexenuit [P "Yuusepcan 5.02".

3. OcBouUTh OAWH W3 BApPUAHTOB QJITOPUTMA KOMILUIEKTOBAHUSI COOPKU W3IEIHS
(Tabu. 2).

4, PazpaboTaTh mporpaMmy pabouux ABHKEHUM MPOMBIIIUICHHOTO po0OoTa JJis pea-
JU3aIUH 33JaHHOTO AITOPUTMa KOMIIEKTOBAHUSI.

[IporpammMupoBaHue HaUMHAEM C BHIOOpa MCXOAHOTO MOJIOKEHUsI poboTa. B kaue-
CTBE HCXOJTHOTO BHIOMpPAEM IOJIOKEHHUE, MPEACTABICHHOE HA PHUC. 5. 3aTeM yCTaHOBUM

HOMEpa 3Ha4eHUs IPOTPAMMHUPYEMBIX KOOPAUHAT.
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PucyHnox5 - IlinanupoBka poOOTU3HPOBAHHOTO KOMILJIEKCA

1. Bpamenue xopmyca podora:

- ICXOIHOE TIOJIO’KEHHUE /ISl OOCTy KMBaHUS HAKOoMHTENeH Ay, bo,..., C1 — 1;

- IOBOPOT Ha Qo - 2 - JJIs1 0OCTY)KUBAHUS COOPOYHOTO MPUCIIOCOOICHHS U (PUKcaTo-
pa;

- IOBOPOT Ha @1 - 3 - JUIsl IEpEeMeNIeHUsI COOPOUYHOTO MPHUCTIOCOOICHNS B Pabovyro
MO3UIHIO;

- IOBOPOT Ha @2 - 4 - 1151 00cIy>KMBaHUS HaKonuTene Ay, by,..., Cs.

2. [TogbeM u olryckaHUE pyKu podoTa:

- BBICOTA JIJIs1 00C/Ty)KHMBaHUsI cOOPOYHOTO npucrnocooneHus — Hy - 1;

- BBICOTA JJIs1 00CTyKUBaHusl Hakonuteneit — Hy - 2;

- BbICOTA JJ1s1 00CcTy)kuBaHus (pukcaropa noiazyHa — Hs - 3;

- BBICOTA TpH MTOBOPOTax pobora — Hy - 4;

- BBICOTA JJIs1 OOCTY>KMBaHUS TIEPEMEIICHUsS] COOPOYHOTO MPHUCITOCOOIeHUsT B pabo-

gyt no3uruio — Hs - 5.
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3. BoyiBikeHue U BTSTUBaHHUE PYKH poOoTa:

- pyKa BTATUBAETCA MOJTHOCThIO- Lg - 1;

- pyKa BbIIABUTAETCA JJi 00CTy)KUBaHUs HaKonuTenen — Ly - 2;

- pyKa BBLABUTAETCS JIJIsl 0OCITYKUBAHUS COOPOYHOTO MPUCTIOCOOICHUS IPU YKIIa -
Ke nmepBoit aetanu — Ly - 3;

- pyKa BBIIBUTAETCS JUIsl 0OCIYKMBAaHUS COOPOYHOIO MPUCIOCOOICHHS MPU YKIIA]I-
Ke BTOpou neranu — Ls - 4;

- pyKa BbIABHraeMcs Jijisi 00CTyKUBaHUsI COOPOYHOTO MPUCTIOCOOIECHUS IS YKIIa -
KM TpeThel aetayu — L4 - 5;

- pyKa BbIIBUTAETCA U1 00CTy>KMBaHUs MoJ3yHa — Ls - 6;

- pyKa BBIABUTAETCA AJIs1 OOCTYKUBAHUS MEepeMEIeHUs] COOPOYHOT0 MpUCIOcobIie-
HUS B pa0ouyro mo3uiuio — Lg - 7.

4. Bpaiienue rojioBsl podora:

- UCXOJIHOE TOJIOKEHHUE JIJIs1 00CITyKMBaHUS HAKOMuUTENeH ¢ neransiMu Ao, Ao U Tie-
peMenIeHus: B COOPOYHYIO MO3HITHIO - 1;

- IOBOPOT Ha 0o JJIs1 OOCTY)KUBAaHUS HAKOTIUTENEH ¢ netansimu bo, by - 2;

- IOBOPOT Ha ¢ 1 00CTyXKuBaHus HakonuTenel o getansimu Co, C - 3;

- IOBOPOT Ha alp 17151 OOCTY)KUBAHUS HAKOMUTENEH ¢ meTansimu Ay, As - 4;

- IOBOPOT Ha a3 sl OOCTYKMBAaHUS HaKONUTENen ¢ netansimu by, bs - 5;

MOBOPOT Ha 04 JIJIs1 0OCTyKMBaHUs HakonuTenen ¢ aeransimu Cq, C3, cO0OpoyHOTro

nmpucroco6ieHus u ukcaropa moJizyHa - 6.

Pacrnipenenenne TeXHOJIOTMUYECKUX KOMaH/I.

TexHonornueckux KoMaHj He TpeOyeTcs, Tak Kak 00CiIyKhBaeMoe o00pya0BaHUE
paboTaeT 0e3 ANEKTPUIECKON aBTOMATHKHU.

JUts peanuzanuy anroputMa KoMiuiekroBanus Buaa: AoboCo MOKHO BbIOpaTh ciie-
IYIOIIYIO MOCIEA0BATEIbHOCTD MEPEX0/I0B:

1. B3sTh 3aroToBKy U3 HakonuTess Ag.
. [lepeHecTu 3aroToBKy B cOOpOYHOE MPUCIIOCOOIECHUE.
. YCTaHOBUTH 3arOTOBKY B COOPOYHOE PUCIIOCOOJICHHUE.
. B3s1Th 3aroToBKY 13 HakonuTens bo.
. Ilepenectu 3aroToBKy B COOpOYHOE MPUCITIOCOOICHHE.
. YCTaHOBUTH 3aroTOBKY B COOPOYHOE MPUCIIOCOOIIEHUE.
. B3sTb 3arotoBky u3 Hakonurens Co.

0 3 N W B W

. [lepenecTu 3arotroBKy B cOOpOYHOE MPUCIIOCOOIEHUE.
9. YcTaHOoBUTH 3aroTOBKY B COOPOYHOE IPUCTIOCOOIICHHUE.
10. CHsATh uKcaTOp U MpUKATh JETaU K UCXOHOM Oasze.

11. CuaTh QukcaTop s mepeMenieHrs COOPOYHOTO MPUCTIOCOOIEHUS B pabodyIo
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MIO3ULIUIO.

12. BO3BpaTUTHCS B UCXOJHOE MOJIOKEHUE.
IIprmep mporpaMmsl, peaM3yIOlEd 3aJaHHY0 NOCJIEN0BATENBHOCTD IBUKEHUN, U pas-
BepTKa OapabaHa co ITHU(TaAMU IIPEACTABIEHBI B IPHWIOKEHUU. [Ipu pacctaHOBKE IITH-
TOB CJIEAYEeT MOMHUTh, YTO I IPOrPaMMHUPYEMBIX KOOPAUHAT HEOOXOUMO YCTAHOBUTH
WTUQPTH B KAKJOW CTPOKE, a AJIs IBUKEHUS KUCTH MOKHO ITOMEIIATh ITU(THI TOJBKO B

TEX CTPOKaX, TJie TPeOyeTCsI N3BMEHEHHE €T0 TOJI0KCHHUSI.

KoHTpoabHBIE BONIPOCHI.

1. B yem 3akirovaeTcsi CyiHoCTb KOMOMHATOPHOTO MPUHIIMIIA COOPKU U3ETHI?

2. KakuMu JOCTOMHCTBAMM XapaKTepu3yeTcss KOMOMHATOPHBIM MPUHLUIN COOPKHU
U3EIUn?

3. Kak ocymiecTBiseTcs: mporpaMMupoBaHue padotsl podota "YHusepcan 5.02"?

4. Kakumu mapaMeTpamMu XapakTepusyercs padouas 30Ha podoTa?

48



[Ipunoxenue

=os
E Koopuuiiatst é é Komanzp! Ha Texnonornueckue | Briaepikka % E §
Hassanue KoMam % é“ % E MaHUITYJIATOp KOMaHJIbI BPEMEHHU 5 g
A < 1 ] o2 8
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@) L1112 2 4 8 1 2 4 8 1 2 4 8 o =
1 2 3 4 516 10 |11 )12 | 13 |14 | 1516 | 17 |18 |19 | 20 | 21 | 22 | 23 | 24 | 25| 26 | 27 | 28 | 29 | 30 31 32 | 33
1 | Boigsmkenue pyku Ha Ly ° ° ° ° ° °
2 | Baxum cxBara . . . . ° .
3 | Brsarusanue pyku Ha Lo ° ° ° °
4 IToBopoT KOpITyca M TOJOBBI Ha O U [ . ° . . . ) .
Po
5 | Omyckanue pyku Ha H ° ° ° ° ° °
6 | Pa3xum cxBara [ ° . ° . °
7 | Brarusanue pyku Ha Lo ° ° ° °
8 IToBOpOT B HCXOAHOE, TOIOBA O, . . ) . ° .
noaseM Hj
9 | BouiBmkenue pyku Ha Ly ° ° ° ° °
10 | Paxum cxBata . . . . ° .
11 | BraruBanue pyku Ha Lo ° ° ° °
12 IToBOpOT: KOpII. (g, TOJIOBA O, BBI- ) . . . . ° .
nBmkenne L
13 | Omnyckanue pyku Ha Hy ° ° ° ° °
14 | Paxum cxBata ° . . . °
15 | BrruBanue pyku Ha Lo ° ° ° °
16 IToBOPOT B HCXOZHOE, TOIOBA 0, . . ) ° . ° .
noaseM Hj
17 | BeigBuxeHue pyku Ha Ly ° ° ° ° ° °
18 | 3axum cxBata ° ° . . . ° .
19 | Brrusanue pyku Ha Lo ° ° ° ° °
20 IToBOpOT: KOpII. (g, TOJIOBA O, BBI- ) . ) . . . ° .
nBmkenne L
21 | Onyckanue pyku Ha Hy ° ° ° ° ° °
22 | Pa3zxum cxBarta ° ° . . . °
23 | Ilogwem pyku Ha H, ° ° ° ° ° °
24 | Brarusanue pyku Ha Lg ° ° . ° . .
25 | Omnyckanue pyku Ha Hg ° ° ° ° ° °
26 | 3axum cxBara ° ° ° ° ° ° ° °
27 | Tlogwem pyku Ha H, ° ° . ° . .
28 | Pa3xum cxBaTa ° ° ° ° ° ° °
29 | Brarusanue pyku Ha Lo ° . ° . .
30 | IloBopoT Ha @y, roJIOBa — HCX., Lg o | o ° ° ° ° °
31 | Onyckanue pyku Ha Hs o | o ° ° . . °
32 | 3axum cxBara o | o . . . . . ° .
33 | Ilogwem pyku Ha H, o | o ° ° ° ° °
34 | Pa3zxum cxBarta o | o ° . . . ° °
35 | Brarusauue pyku Ha Lo o | o ° ° °
36 | BosBpaT B HCcX0qHOE ° ° ° °
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