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IHosicuuTenbLHAA 3aIHCKA

JlaHHbIE METOAMYECKHE YyKa3aHHWs IO BBIMOJHEHHUIO MPAKTHYECKUX pPabOT Mo ydeOHOM
aucuumuinie  OCHOBBI ABTOMATHU3AILIMMA TTPOU3BOACTBA wu npegHa3HadyeHbl s
obyuaromuxcs no npodeccun 15.01.20 Crecapp mo KOHTPOJIBHO-U3MEPUTENIBHBIM MPUOOpaM U
aBTOMAaTHKE

PexomeHnmanmy mpepHa3HAYEHbl U1 OKa3aHUS TMOMOIIM OOYYarOIIMMCS MPHU BBITOJTHEHUU
MPAKTUYECKHUX PadoT.

OcHoBHO# 1enbl0 npakTudeckux padot nmo guctummmHe OCHOBbBI ABTOMATU3ATLIMNA
I[TPOU3BOJCTBA  sBasercs moaroroBka  oOydarommxcss  3(PQPEeKTHBHO  HCIOJIb30BaTh
HE00X0IMMBbIC 3HAHUS B TPO(ECCHOHAILHON J1eATEIHHOCTH.

BreimonHenue — mpakTU4eckux ~— pabOT  CIOCOOCTBYET — 3aKpEIUICHHIO — HU3YYEHHOI'O
TEOPETUYECKOI0 MaTepuaa,

Br16op conepikanus U odbeMa MPAKTUYECKUX 3aHATUN OIpeNeseH UCXOIS U3 CIOXKHOCTU
y4eOHOTO Marepualia il YCBOCHHUS H3YyYaeMbIX TCOPETHYECKUX TOJOKEHUH Ui MPEeNCTOsIIeH
npodeccCHOHaANBbHON AESITeNbHOCTH, a Takke g (GOPMUPOBAHHUS IIEIIOCTHOTO MPEACTABICHUS O
coZiep>KaHuU y4eOHOW JUCIMIUIMHBL. B X0/1€e BBIONHEHUS 3a1aHuil y o0yJaromuxcs GopMupyroTcs
MPAKTUYECKHE YMEHHMS W HaBBIKM O€30MacHOr0 BBIMOJIHEHHsS] paboT, YTO COCTaBISET 4YacTh
poeCCHOHATBHON MPAKTUYECKOH MOArOTOBKH. POPMHPYIOTCS TPaKTAaHCKUE TO3UIUHN (3HAHUE
TPYJOBOTO  3aKOHOJATENbCTBA), MCCIEAOBATEIbCKUE YMEHHsSI (YMEHHUS JelaTh BBIBOJBI),
OTBETCTBEHHOCTb, CIIOCOOHOCTh paboTaTh B KOJUIEKTHBE. B KOHIlE Kak1oil pabOTHI MPUBOISATCS
KOHTPOJIbHBIE BOTIPOCHI, HA KOTOPhIE HEOOXOIUMO OTBETHTb.

B omnucanum TpakTUYECKUX 3aHATUH MPHUBOAATCSA 1eldb paboThl, HEOOXOIUMBIE
TEOPETUYECKHE CBEICHHUS M0 H3y4aeMoMy (HaKTOpy, ONHUCAHHE YCTAaHOBOK WU TMPUOOPOB,
METOAMKA TIPOBEICHHsSI pabOTHI, TOPSIOK O(GOpPMIICHHS OTYeTa, B KOTOPOM B 00s3aTEIHHOM
MOPSAJIKE JOJKHBI OBITh BBIBOBI U MPEVIOKEHHUS 110 BHIIIOJIHEHHOMY HCCIIEIOBAHUIO.

[lepedyeHp MpakTHUECKUX 3aHITUH W KOJIMYECTBO YaCOB HAa MX IPOBEICHHE OTPAXKEHO B
y4eOHOM IU1aHe U paboueil mporpamme.

Otuer o paboTe BKJIIOYAeT B ceOs: Ha3BaHHE; LIeJb PaOOTHI; KpPATKOE ONMUCAHUE TEOPUU
BOIPOCA, UCIOJIb3YEMBIX 000PYAOBaHUS M MPUOOPOB; pe3ysIbTaThl UCCIEIOBaHMS B BHUE TaOJHII,
rpaMKOB U PACYETOB; BHIBOJIBI U TIPEITIOKCHHUS.



IIpakTnueckas padora Nel

HccaenoBanue padoThbl MpeI0XPAHUTEIA
Ilenp paboTHI: HM3y4yuTh pPabOTy YCTPOHCTB, pa3BUBATh HABBIKM CAMOCTOSITEIILHON pabOTHI;
pa3BUBaTh YMEHHUsI aHAJIU3UPOBATh Pab0UyIO JOKYMEHTAIIHIO
Oo0opynoBanue U MaTepuabl:
MarautHbIi myckaTellb, UCTOYHUK TOKa, TECTep.
Xoa padoTsl
1. PaccMoTpeTh yCTpOICTBO MpeloXpaHUTENs U ONUcaTh 0003HAUCHUS TO3ULIHIA.
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2. CoOparts anekTpudeckyto 1ermb. [IpoBeputs e€ padory.
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3. OTBETUTH Ha BOMPOCHI:
J11st 4ero ciykat npeaoXpaHuTeNb?
Kaxwue tunel 1 Buas1 Bel 3HaeTe?
[Tpunnun paboTH TPETIOXPAHUTET.



IIpakTnyeckas padora Ne2
OmnpezeneHre BUI0B U3HOCA U THIIA PA3PYLICHUs PA3JIMYHBIX TUIIOB JeTalleil KU U a.
Llesb paboThl: U3YYUTh BUIBI M3HOCA U Pa3pyLUEHUs JeTajed 1 MEXaHU3MOB

OOume cBeeHus

H3noc —1nocTenieHHass [OBEPXHOCTHAas paspylleHHe Marepuana ¢ HU3MEHEHHEM
reOMEeTPHUECKUX (HOPM M CBOMCTB MOBEPXHOCTHBIX CJIOEB JCTAJICH.

beiBaer nszHoc:

- HOPMaJIbHBI;
- aBapUUHBIN.

B 3aBucumocTu OT IPUYMH U3HOC JIEIUTCS HA 3 KaTeropuu:

1. XUMHUYECKUH;
2. pU3NYECKUIA;
3. TenaoBou

Hopmansuviit u3Hoc —VW3MEHEHUE pPa3MEpPOB, IIPOMUCXOAAIIEE B KOPOTKMM CpPOK H3-3a
HEMPaBUJILHOTO MOHTaXa, SKCILTyaTallii U TEXHHYECKOTO OOCITYKHUBaHUSI.

XumuuecKkuii u3Hoc — 3aKII0YAETCS B 00pAa30BaHUM HA TIOBEPXHOCTH JETaNleH TOHYANIINX
CIIOEB OKHCU C NOCIEIYIOLIMM OTUIENYIIMBAHUEM JTUX cioeB. [Ipoucxonsume paspyiieHus
COIPOBOXKIAOTCS MOSIBJICHUEM P)KABUMHBI, Pa3bEAaHUs METaa.

Du3zuuecKkuit U3HOC — MPUIUHON MOXKET OBITh:
3HAYUTEIbHbIC HATPY3KH;

- IOBEPXHOCTHOE TPEHUE;
- abpa3WBHOE U MEXaHMUYECKOE BO3/ICHCTBHE.

W nipy 5TOM Ha JeTansx MOsBIsSETCSA:
- MUKPOTPEIIUHBI;

- TPELIUHBI;
- IOBEPXHOCTh METAJIa CTAHOBUTCS ILIEPOXOBATAS.

Ouznyeckuii H3HOC OBIBAET:

- OCIIOBHIHBII;
- YCTaJIOCTHBIN;
- abpa3uBHBIIL;

- DpOo3Hs.

Tennoeoii u3Hoc — XapakTepu3yeTcs BO3HUKHOBEHMEM H IIOCIEAYIOLIIUM pa3pylICHUEM
MOJIEKYJIIPHBIX CBSI3€M BHYTpM MeTajula. BO3HUMKAaeT H3-3a MOBBINIEHHOW WM TMOHUKEHHOU
TeMIepaTyphl.

[IpuunHbI, BIUSAIONIME HA U3HOC:

1. KauecTtBo MaTepuana geraiei.

Kak mpaBumo nams OOJBIIMHCTBA JeTallel W3HOCOYCTOMYMBOCTH TEM BBINIE, YeM TBEpKE HX
ITOBEPXHOCTh, HO HE BCET1a CTENEHb TBEPJAOCTH MPSMO IPONOPLIUOHAIBHA H3HOCOYCTOMYNBOCTH
Martepuansl, o0nanaronme TOIbKO OONBIION TBEPJOCTHI0 UMEIOT BBICOKYIO M3HOCOYCTOHYHBOCTS.
OnHako mpu 3TOM BO3pAcTaeT BEPOSITHOCTh MOSABIECHHMS PHUCOK M OTPBIBOB YACTHUI[ MaTepHala.
[ToaTomy Takue aeTany JAOKHBI 00Ja/1aTh BBICOKOW BSI3KOCTHIO, KOTOpPAsl MPEMSTCTBYIOT OTPHIBY
yactul. Eciu Be geTany u3 OAHOPOJHBIX MAaTE€PUAIOB HCIBITHIBAIOT TPEHHE, TO CIEI0BATEIBHO C
MOBBIIIEHHEM KOd(h(UIIMEHTa TPEHHUsI OHU OBICTPO M3HAIIMBAIOTCS, CIEIOBATEILHO OoJiee Toporue
U TPYAHO 3aMEHsEMbIe JIeTall HY>KHO U3TOTOBJIATH U3 0ojiee TBepA0ro, KaueCTBEHHOTO U IOPOTOTro
MaTepuana, a OoJiee JeIIeBble MPOCThIE NeTalld H3rOTaBIMBaTh W3 MaTepuana C HU3KUM
K03 (HULIHEHTOM TPEeHHUSL.

2. KauecTBO 00pabOTKH MOBEPXHOCTH JETAIH.

VYcTaHOBIEHO TpHU MEPUO/Ia U3HOCA IETANIH:

- HaYaJbHBINA MEPUOJ MPUPAOOTKH — XapaKTepU3yeTcs OBICTPHIM YBEIMYSHHEM 3a30pa MOIBHIKHBIX
COEeIMHEHN;
- IEpUO/] YCTAHOBUBIIIETOCS U3HOCA — HAOIIOIaeTCsl MEIJIEHHOE, TTOCTENEHHOE N3HAIITNBAHUE;



- mepuoJ OBICTPOTO, HAPACTAIOLIETO U3HOCA — BBI3BIBAEMBIil 3HAYMTEIBHBIM MOBBIIICHHUEM 3330POB
Y U3MEHEHUEM reoOMeTpruiecKuX Gopm aeTanei.
JU71st TIOBBIILICHHUSI CPOKA CITY>KOBI 1eTaneil HeoOX0MO:
- COKpaTUTh MaKCUMAaJIbHO MEPBBIN MEPHOJ], TyTEM OY€Hb TOUYHOI U YMCTON 00pabOTKH AeTanei;
- IOBBICUTh MaKCUMaJIbHO BTOPOM IIEPUOJ;
- IPEIOTBPATUTH TPETUN TIEPUO.

3. Cma3ka.
Croii cMa3Kku, BBOAMMON MEXAy TPYILIMMHUCS ETAISIMU TOMajasi, 3a0JHIET BCE MIEPOXOBATOCTH U
HEPOBHOCTH U YMEHBILAET TPEHUE U U3HOC BO MHOTI'O pa3.

4. CKOpOCTh IBUXKEHUS JIeTalel U yJeIbHOE AaBlICHUE.
Ha ocHOBaHMM OMNBITHBIX JaHHBIX YCTAHOBJIEHO, YTO IMPU HOPMAIbHBIX YACIbHBIX HArpy3Kax U
ckopocTsx aswkeHus ot 0,05 no 0,7 pa3pbiBa MAacIsSHOTO CJI0S HE IPOUCXOAMT U JeTallb paboTaeT
noaro. Eciayn noBbICUTh HAarpy3Ky, TO U3HOC JI€TaJId BO3PACTET MHOTOKPATHO.

5. Hapy1ieHnue ’ecTKOCTH B HEMOIBUKHBIX JICTANISIX.

6. Hapymienue nocamoxk.

7. HapyiieHue B3aMOpPacCIOI0KEHUS IeTalel B COMPIKEHUSX.

KoHTpoJIbHBIE BOIIPOCHL:

1. Kakue MeToapl 1O ONpPEAENICHUIO U3HOCA JeTallel Bbl 3HaeTe?
2. Kakyro ocHacTKy u 000pyioBaHHE HEOOXOIUMO /ISl BBITOJHEHHS paboT?
3. Kak BbINONHAIOTCS paboThl IO ONPEISICHUIO U3HOCA TUIIOBLIX JeTaleit

TecToBbIe 3aJaHK VISl CAMOCTOATEIBHOI0 KOHTPOJISA
1. JTaiiTe onpeneneHue HaC)KHOCTH U3CIUU.
A) CBOICTBO W37envs BBINOJHATH 3aJaHHbIC (DYHKIUH, COXpaHssS CBOU DJKCIUTyaTallHOHHBIC
MOKa3aTelny B 33JaHHBIX MpeAeNiaX B TeUeHHE TpeOyeMOoro MmpoMeXyTKa BpeMEeHH WU TpeOyeMoit
HapabOTKH;
B) CaolicTBo u3menusi coxpaHsATh pabOTOCIOCOOHOCTH B TEUEHHUE HEKOTOpOMl HapaboTku 0e3
BBIHYK/ICHHBIX ITEPEPHIBOB;
C) CgoiicTBO m3fenus. 3aKIOYAIOMMECS] B €ro MPHUCIOCOOICHHOCTH K MpeaylpexkaeHuIo,
OOHApYKEHHIO W YCTPAaHEHHIO OTKAa30B M HEHWCIPABHOCTEH ITyTeM IIPOBEICHHUS TEXHUYECKOTO
00CITyKMBaHUS ¥ PEMOHTOB;
D) CgoiicTBO u3aenusi COXpaHsATh OOYCIOBJIEHHBIE IKCILTyaTallHOHHBIC TTOKA3aTelid B TEUEHUE U
MocIie CpoKa XpaHEHHUS ¥ TPAHCTIOPTUPOBAHMSI, YCTAHOBIEHHOTO TEXHUUYECKOM TIOKYMEHTAIUH;
E) CgoiicTBO wu3Aenusi CcOXpaHATh pabOTOCIOCOOHOCTH A0 MPEAENBHOTO COCTOSHUS C
HEO0OXOTUMBIMHU MEPEPHIBAMH ISl TEXHUYECKOTO 00CTYKUBAHUS M PEMOHTOB.
2. JlaiiTe onpenenenne 6€30TKa3HOCTH H3/ICIHH.
A) CBoiicTBO wu37enus BBINOJHATH 3aJaHHbIe (YHKIIMH, COXPAHSS CBOM AKCIUTyaTal[HOHHBIE
MOKa3aTey B 3aJIaHHBIX IpeJiesiaX B TeYCHHE TPeOyeMoro MpoMeXyTKa BpeMEHHU WM TpedyeMoit
HapabOTKu;
B) CaoiicTBo u3menusi coXpaHATh pPabOTOCIOCOOHOCTH B TEUEHHUE HEKOTOpOW HapaboTku 0e3
BBIHYK/ICHHBIX ITEPEPHIBOB;
C) CgoiicTBO wu3nenus. 3aKIOYalOIIUMEcss B €ro IMPHCIOCOOJEHHOCTH K MpeaylpexaeHuIo,
OOHApY)KEHHIO W YCTPAaHEHHIO OTKa30B M HEHWCIPABHOCTEH ITyTeM IIPOBEICHHS TEXHUYECKOTO
00CITyKMBaHUS U PEMOHTOB;
D) CgoiicTBO m3aenusi COXpaHsATh OOYCIOBJIEHHBIE IKCILTyaTallHOHHBIC TOKA3aTelid B TEUEHUE U
MocIie CpoKa XpaHEHUS ¥ TPAHCTIOPTUPOBAHMSI, YCTAHOBICHHOTO TEXHUYECKOM TOKYMEHTAITNH;
E) CpoiicTBO wu3menusi CcoxpaHATh pPabOTOCIOCOOHOCTh IO TMPEACIBHOTO COCTOSIHUS C
HEO0OXOTUMBIMHU TIEPEPHIBAMH ISl TEXHUYECKOTO 00CTYKUBAHUS M PEMOHTOB.
3. JlaiiTe onpejeieHue pEMOHTOIIPUTOTHOCTH H3/ICITHH.
A) CBoiicTBO wm37enus BBINOJHATH 3aJaHHbIE (DYHKIHUU, COXpaHss CBOU DJKCILUTyaTallHOHHBIC
MOKa3aTey B 3aJIaHHBIX IpeJiesiaX B TeYCHHE TPeOyeMoro MpOMeXyTKa BPeMEHHU WM TpedyeMoit
HapabOTKH;



B) CaolicTBO u3menusi COXpaHATh pabOTOCIOCOOHOCTh B TEUEHHWE HEKOTOpPOW HapaboTku 0Oe3
BBIHYKJICHHBIX [I€PEPHIBOB;
C) CgoiicTBO wu3nenus. 3aKIIOYAIOIIMECS] B €ro IPHCIOCOOJEHHOCTH K MPEeaylpexaeHuIo,
OOHApYKEHUIO U YCTPAaHEHHIO OTKa30B M HEHUCIPABHOCTEH IyTeM IPOBEICHHUSI TEXHUYECKOTO
00CITy>)KUBaHHSI U PEMOHTOB;
D) CgoiicTBo m3aenusi coxpaHsaTh OOYCIOBIEHHbIE HKCIUIyaTallMOHHBIE TOKA3aTeld B TEUEHHUE U
1ocje CpoKa XpaHEeHUs! ¥ TPAHCIOPTUPOBAHUS, YCTAHOBICHHOTO TEXHUYECKON JTOKYMEHTAIINH;
E) CgsoiictBo wu3genuss COXpaHATh pabOTOCIOCOOHOCTh /10 HPEAEIbHOIO COCTOSIHUS C
HEOOXOAMMBIMU TIEpEPHIBAMU JJISI TEXHHUECKOTO OOCITY’)KHUBAaHUS M PEMOHTOB.

4. JlafiTe onpeielIeHUE COXPaHAEMOCTH U3/ICITH.
A) CBOHCTBO wu3Ienus BBINOJHATH 33JaHHbIC (DYHKIMH, COXpaHsSs CBOM SKCIUTyaTallMOHHBIC
IOoKa3aTeau B 3a/laHHBIX IIpeJiesiax B TeUeHUEe TpeOyeMoro MpoMexyTka BpeMEHHU WU TpedyeMoi
HapabOTKH;
B) CsoiicTBO u31eiausi COXpaHATh pabOTOCIIOCOOHOCTh B TEUCHHUE HEKOTOpPOM HapabOTKu Oe3
BBIHY)KJICHHBIX MIEPEPHIBOB;
C) CsoiicTBO u3zenus. 3aKIOYAlOIUEcss B €ro IMPHCIOCOOJEHHOCTH K MpPeayHpexaeHuIo,
OOHApPYKEHHIO W YCTPAHEHHIO OTKAa30B M HEHCIPABHOCTEH ITyTeM IPOBEACHHUS TEXHUYECKOTO
00CITy’)KUBaHHS U PEMOHTOB;
D) CpoiicTBO M3/l COXPaHATh O0YCIOBIICHHBIC JKCILTyaTAIMOHHBIE IMOKA3aTelld B TCUCHUE U
1ocjIe CPOKa XPaHEHUs U TPAHCIOPTUPOBAHUS, YCTAHOBIEHHOI'O TEXHUYECKON TOKYMEHTAIIUH;
E) CgoiictBO wu3aenuss CcoOXpaHATh pabOTOCIOCOOHOCTh JO MPEAEIBHOTO COCTOSIHMSL  C
HE00XOAMMBIMU IEpEPhIBAMHU JJIS1 TEXHUUECKOTO OOCIIY)KUBAaHUS U PEMOHTOB.

5. Jlaiite onpeneneHue 10JIrOBEYHOCTH U3JIEIHH.
A) CBoHCTBO H3JenUs BBIIOJIHATH 3aJaHHble (DYHKIMHM, COXpaHssl CBOM 3KCIUTyaTallMOHHBIE
MOKa3aTey B 3a/IaHHBIX IpelesiaX B TEUCHHE TPeOyeMOro mpoMeXyTKa BpEMEHH WM TpeOyeMon
HapaOOTKWU;
B) CsoiicTBO m3menusi coXpaHATh pabOTOCIIOCOOHOCTh B TEYCHHE HEKOTOPOW HapaboTku 0e3
BBIHYK/ICHHBIX [I€PEPHIBOB;
C) CgoiicTBO wm31eNHs, 3aKIIOYAIONIMECS B €ro MPHUCIOCOOJICHHOCTH K MPEXyNpekICHUIO,
OOHApYKEHMIO W YCTPAaHEHHIO OTKa30B M HEHCIIPABHOCTEH IyTeM HPOBEIEHUS TEXHUYECKOI'O
00CITy’KMBaHHUS U1 PEMOHTOB;
D) CgoiicTBo m3aenusi coxpaHsaTh 0OYCIOBJIEHHBIE HKCIUTyaTallMOHHBIE MOKA3aTeld B TEUEHUE U
mocyie CpoKa XpaHEeHUs! ¥ TPAHCTIOPTUPOBAHUS, YCTAHOBICHHOTO TEXHUUYECKON JIOKYMEHTAIINH;
E) CgsoiictBo wu3genuss COXpaHATh pabOTOCIOCOOHOCTh /0 HPEAETbHOIO COCTOSIHHSL  C
HEOOXOIMMBIMHU TIEpEPHIBAMH JJISI TEXHHUECKOTO OOCITY>)KHBAaHUS U PEMOHTOB.

6. dusnueckas 1OATOBEYHOCTh — ITO ...
A) TIpoaomKUTETbHOCTh PA0OTHl M3AETHUS B CPEIHUX YCIOBHUSX JIO CPEIHETO WM KalUTaIbHOTO
PEMOHTA;
B) Cpok cinyxObl MamuHbl, MOCIE KOTOPOTO MAIllMHA CTAHOBUTCS TEXHUYECKH U IKOHOMHUUYECKH
Hea(PPEKTUBHOI 110 CPAaBHEHUIO C HOBBIMU MAallIMHAMU, 00JIee COBEPIIEHHBIX KOHCTPYKIIHIA;
C) DkoHOMHUYECKH IIeTIeCOO00Pa3HbI CPOK CITY’KOBI MAallMHBI, COOTBETCTBYIONIMI MHHUMAIEHOMY
3HA4YEHUIO yJeNbHON ce0eCTOMMOCTH €€ paboThl;
D) Cpoxk cimyx0b1 MammHbI 10 iepBoro KP;
E) Cpox ciy»x0b1 Mamunbl Mexay 1syms KP.
7. MopanbHasi JOITOBEYHOCTh — ITO ...
A) TIpoaomKUTeTbHOCTh PadOTHl M3AETUS B CPEIHUX YCIOBHUSX /10 CPEJHETO MM KaluTaJlbHOTO
PEMOHTA;
B) Cpok cimyx0bl MaIMHbI, MOCIE KOTOPOrO MallliHA CTAHOBUTCS TEXHUYECKH M IKOHOMHUYECKH
Her(p(HEeKTUBHOM MO CPABHEHUIO C HOBBIMU MallIMHAMU, 00JIe€ COBEPIIEHHBIX KOHCTPYKIIHIA;
C) DxoHOMHUYECKH 11€7IeCO00Pa3HbI CPOK CIIy:KOBbl MAIIMHBI, COOTBETCTBYIOIINNA MUHUMAILHOMY
3HAYCHHIO yJIeIBHON ce0eCTOMMOCTH €€ paboThI;
D) Cpok ciyx6561 Mammssl 10 nepsoro KP;



E) Cpox cimy»x0b1 Mamuabl Mexay 1symst KP.

8. TexHHUKO-2KOHOMUYECKasl I0JITOBEYHOCTD — 3TO ...
A) TIpoaomKUTeTbHOCTh PA0OTHI U3AETUS B CPEIHUX YCIOBHUSAX /IO CPEJHETO MM KalUuTaIbHOTO
PEMOHTA;
B) Cpok cimyx0Obl MalIWHBI, MOCIE KOTOPOrO MAlllMHA CTAHOBUTCS TEXHUYECKH W 3KOHOMHUYECKH
Hea(p(HEeKTUBHOM MO CPABHEHUIO C HOBBIMU MalIMHAMU, 00JIee COBEPIICHHBIX KOHCTPYKIIHIA;
C) DxoHOMHUYECKH 11e1eco00pa3HbIi CPOK CIY>KOBI MAIIMHBI, COOTBETCTBYIOIIUN MUHUMATBHOMY
3HAYEHUIO yJEIbHON ce0eCTOMMOCTH ee paboThl;
D) Cpok ciy:x0b1 Mamunbl 10 niepsoro KP;
E) Cpox ciyx0b1 MammmHbl Mexay asyms KP.

9. lepopmanmst marepuana — 37O ...
A) H3menenue GopMbl U pa3MeEPOB AETaIN B pe3yibTaTe MPUIOKEHUS HATPY3KU;
B) Pa3pymienue aeranu B pe3ynbTrare NpUI0KEHUS HATPY3KH;
C) IIpouecc MOCTENEHHOrO U3MEHEHUS Pa3MEPOB Tejla IPU TPEHUU, MPOSBISIOUINECS B OTACICHUU
C MIOBEPXHOCTH TPEHUS MaTeprana u (WIH) ero 0OCTaTOYHOH JedhopMaIium;
D) Pesynbrar u3HamMBaHUS, TPOSBISIOUIMECS B BUIE OTACICHHS WU OCTaTOYHON nedopmanuu
MaTepuaia;
E) ConpoTuBieHnne, BO3HUKAIOIIEE MPU B3aUMHOM MEPEMEIICHUN COTIPUKACAIOIINXCS TETI.

10. Uzmom matepuaia — 310 ...
A) N3menenue GopMbl U pa3MEPOB AETaIN B pe3yibTaTe MPHUIOKEHUS HATPY3KU;
B) Pa3pymienue geranu B pe3ynbTrare NPUIOKEHUS HATPY3KH;
C) Ipouecc MOCTENEHHOTO U3MEHEHUSI Pa3MEPOB Tela MPU TPEHUU, IPOSBISIONINECS B OTJCICHUN
C MIOBEPXHOCTH TPEHUS MaTepuana u (WIH) ero 0CTaTOYHOH JedhopMaIuu;
D) Pesynbrar u3HamMBaHUS, TPOSBISIOUINECS B BUIE OTACICHHUS WU OCTaTOYHON nedopmanuu
MaTepuaia;
E) ConpoTuBienue, BO3HUKAIOIIEE MPU B3aUMHOM MEPEMEIIEHNUN COMPUKACAIOLTUXCS TEl.

11. M3namuBanus maTepuaina — 310 ...
A) N3menenue GpopMbl U pa3MepoB AETaN B Pe3yibTaTe MPUIOKEHHs Harpy3KH;
B) Pa3pymienue geranu B pe3ynbTrare IPUI0OKEHUS HATPY3KH;
C) IIporecc MOCTENEHHOTO U3MEHEHHS pa3MEpPOB Tella MIPU TPEHUHU, IPOSBIISIONIUECS B OTACICHUH
C MIOBEPXHOCTH TPEHUS MaTepHralia ¥ (UJIM) ero OCTaTOYHOM Aedopmanuy;
D) Pe3ynbraT nM3HamMBaHUs, MPOSBISAIOIIMECS B BUAE OTAEICHHUS WIM OCTaTOYHOU nedopMmanuu
MaTepuaia;
E) CompoTHBiieHe, BO3HUKAOIIEE MPH B3aUMHOM II€PEMEIIEHUH COMPUKACAIOIINXCS TEJl.

12. B cmyyae MOBBIIICHUSI TPOMEXYTOYHOTO JaBICHHUS KomImpeccopa Ooinee dyem Ha (0,23
MIIa nimm nonmwxkenus go 0,2.Mlla,...
A) mpoucxomut u3MeHeHre GOopMbI U pa3MepOB JCTAITH B PE3yJIbTaTe MPHUI0KECHUS HATPY3KH;
B) npoucxonuT paspyiieHue JeTaiu B pe3ynbTaTe NPUI0KEHHs Harpy3KH;
C) mzper mporecc MOCTENIEHHOTO W3MEHEHHsI pa3MEpoB Tela IMPH TPEHHH, MPOSBISIOIINECS B
OT/ENICHUH C TIOBEPXHOCTH TPEHUS MaTepuana u (WiIM) ero OCTaTOYHOH JedopMalny;
D) HeoOXomuMO W3MEHHWTH pe3yibTaT JaBICHHS, NPOSBISIONIAECS B BHIE OTACICHUS WIH
OCTaTOYHOM JeopMalluu MaTepuana;
E) ocTaHOBUTH KOMIIPECCOp U CIeNaTh PEBU3HIO KIIAITAHOB, CMEHHTD TIOJIOMAaHHBIE IIJIACTHHBI.

13. B cinyuyae mOBBIIICHUSI KOHEYHOTO JABJICHHs B BO3IyXxocOopHuke Oonee yeM Ha 0,85
MIla, oCTaHOBUTH KOMIIpECCOp COpPOCHUTH JaBIIEHHE B BO3IYXOCOOPHHKE, CHENaTh PEBU3UIO
NPEJOXPaHUTEIBHOTO KJIallaHa U OTPETyJIMpOBaTh Ha JaBjieHUe cOpoca Ha ...
A) 0,8 MIla;
B) 0,25 MIla;
C) 0,20 - 85 MlITa;
D) 0,2 -0, 5 MITa;
E) 0,82 - 0,85 MIla .



14. TexkymuM peMOHTOM Ha3bIBalOT PEMOHT,
A) Tlpenna3zHadeHHBIM I TOMJEPKAHHUS PabOTOCIIOCOOHOCTH OTHAETBHBIX 4YacTed B IEJIOM
HCIPABHOM MAILIUHBI,
B) IIpu koTopom BoccTaHaBIUBAETCS paOOTOCIIOCOOHOCTh BaXKHBIX YaCcTEH MAIIMHBI, yTpauyeHHAas B
pe3yJbTaTe eCTECTBEHHOTO N3HOCA JeTaleH;
C) OcymecTBisieMblii € IEJbI0 BOCCTAHOBJICHUS HCIPABHOCTU W TOJHOTO, WM OJU3KOrO K
MOJTHOMY, BOCCTAHOBJIGHHUSI pecypca HM3IeNus C 3aMEHOH WJIM PEMOHTOM JIIOOBIX €ro 4YacTei,
BKJIIOUasi 6a30BbIe, U UX PETYIUPOBKON;
D) Otpacnb Hayku, U3ydaromiasi yCTaHABJIMBAIOIIAsl IPU3HAKKA HEUCIIPABHOI'O COCTOSIHUS, a TaKkKe
METOJIbl, MPUHIUIBI U CPEACTBA, MPU IMOMOIIM KOTOPBIX [aeTCs 3aKIIOUEHHE O XapakTepe Hu
CYIIECTBE HEHCIPABHOCTEH cHCTEMBI 0e3 ee pa30OpKHM W MPOU3BOAUTCS HPOTHO3HPOBAHUE €€
pecypcea,
E) IlpaBunbpHOro OTBETA HET.

15.HedrenpomsicioBoe obopynoBaHue OCHAIIaeTCs JIBYXCTYIEHYATHIMHU
OeCcKpeHUIKOII(DHBIMI KOMITPECCOPAMH ...
A) s nojaepkaHus paboTOCOCOOHOCTH OT/ACIbHBIX YaCTel B II€7I0M UCIPABHOM MAIlIUHBI,
B) nmpu koTopom BoccTaHaBIMBaeTCS paboTOCHOCOOHOCTh BaXKHBIX YAaCTeW MAalIMHBI, yTpaueHHas B
pe3ylbTaTe eCTeCTBEHHOT0 U3HOCA JeTalei;
C) c ero peryiaupoBKoii;
D) mnpu moMomM KOTOPBIX [AaeTCsl 3aKIIUEHHE O XapakTepe M CYIIECTBE HEUCIPaBHOCTEH
crcTeMbl 06e3 ee pa30opKU M MPOU3BOAUTCS MPOTHO3UPOBAHUE €€ pecypca;
E) mpocroro nerictBusl..

16. KanuTanbHBIM pEMOHTOM Ha3bIBalOT PEMOHT,
A) Ilpenna3zHadyeHHbBINH IS MOAJEPKaHUA PAOOTOCIOCOOHOCTH OTAENBHBIX YacTell B 1IEJIOM
HCIPABHOM MAIlIUHBbI,
B) IIpu koTopom BoccTaHaBIUBAETCS paOOTOCIIOCOOHOCTh BaXKHBIX YaCTEH MAIIMHBI, yTpaueHHAs B
pe3yJbTaTe eCTECTBEHHOTO N3HOCA JIeTaleH;
C) OcymecTBisieMblii C II€7bI0 BOCCTAHOBJECHUS HCIPABHOCTH M IOJHOTO, HJIM OJM3KOro K
MOJTHOMY, BOCCTAHOBJICHHUSI pecypca HW3IeNus C 3aMEHOW WM PEeMOHTOM JIFOOBIX €ro YacTew,
BKJIIOYast 0a30BbIe, U X PEryJINPOBKOM;
D) Otpacnp Hayku, U3ydaromiasi yCTaHABJIMBAIOIIAs TPU3HAKKA HEHUCIIPABHOTO COCTOSIHHS, a TaKkKe
METO/bI, MPUHIMIBI M CPEACTBA, NPU MOMOIIM KOTOPBIX JaeTcs 3aKIOYEHUE O XapakTepe U
CYIIECTBE HEHCIPABHOCTEH CHUCTEMBI 0e3 ee pa300pKHM W TPOU3BOJIUTCS IPOTHO3HPOBAHUE e€e
pecypca;
E) IlpaBunbHOrO OTBETA HET.

17. JInarHoCTHKO# Ha3bIBAIOT,
A) llpenna3zHaueHHBIH Ui TOAJEpKaHUA PAOOTOCIOCOOHOCTH OTAENBHBIX YacTell B 1LIEJIOM
UCIIPABHON MAIIMHBI;
B) IIpu koTopom BoccTaHaBIUBAETCsl paOOTOCIIOCOOHOCTh BaXKHBIX YacTel MAIIMHbI, yTpauyeHHas B
pe3yJbTaTe eCTECTBEHHOT0 H3HOCA JeTalei;
C) OcymecTBIsIeMBIH C TIEJBI0 BOCCTAHOBJICHUS HWCIPABHOCTH W TIOJHOTO, WM OJU3KOTO K
MOJTHOMY, BOCCTAHOBJIEHHUSI pecypca HM3JeNus C 3aMEHOH WJIM PEMOHTOM JIFOOBIX €ro 4acTei,
BKJTIOYast 0a30BbIe, U MX PETryINPOBKOM;
D) Otpacap Hayku, u3ydaronias ycTaHABIUBAIOIIAs MPU3HAKK HEUCIIPABHOTO COCTOSHUS, a TaKKe
METOBI, TPUHIUITBI M CPEJCTBA, TMPU TMOMOIIM KOTOPBIX [aeTcs 3aKIIOUeHHE O XapakTepe U
CYIIECTBE HEHCIIPaBHOCTEH cucTeMbl 0e3 ee pa300opKHM W IMPOU3BOAUTCS HPOTHO3UPOBAHUE €€
pecypcea,
E) [IpaBunsHOTO OTBETA HET.

18. bazoBas neTanb KoMITpeccopa - ... KapTep;
A) kiaras;
B) maryn;
C) xpsimika;



D) Bce oTBeThI IpaBUIIbHBL;
E) xaprep.

19. Ilo okOHYaHWU pPEMOHTA MOTPY>KHbIE HACOCHI TPOXOAAT UCTIHITAHUE HA .. ..

A) nepcoHanoM, MPOU3BOISIINM JUATHOCTUPOBAHUE;
B) mpouHnocTs ;

C) cuny;

D) repMeTHYHOCTD U JIETKOCTh BpalLEHUS;

E) TounocTs x01a.

20. PeMOHT y371a KIMHOPEMEHHOW Nepeaayy MPOBOAUTCS MPU HEOOXOAUMOCTH . ...

A) 3aMeHbI arperara;

B) 3amensr;

C) 3ameHbI peMHEN;

D) 3ameHbI IIKUBOB;

E) 3amMeHbI MOAIIMITHUIKOB.

21. Tlepen pa3bopkoii geTany HeQTEPOMBICIOBOTO 000PYIOBaHUS OYHUILNAIOT OT TPSI3U H ...
A) IPOMBIBAIOT. ;

B) nponysatot;

C) mporo#usitor;

D) Bce oTBeThl npaBUiIbHBL
E) [IpaBuiapHOTO OTBETA HET.

22. Ilpu peMOHTE MOTPYXHOH IEHTPOOECKHBINH HACOC pa3OUpaloT Ha ...

A) ycraHOBKE;

B) croue;

C) c60pouHO-pa3dOpOYNOM CTEHJE;
D) Bce oTBeThl npaBUiIbHBL;

E) [IpaBuiapHOTO OTBETA HET.

23. COopka Hacoca MPOM3BOIUTCS B MTOCIIEIOBATEIBHOCTH, . . ..

A) ocnenoBaTenbHON pa3oopKe;
B) mapannensHo# pa3zdopke;

C) oGpatHoii cOopke;

D) Bce oTBeThI npaBUIIbHBL;

E) oOpatHoii pazbopke.

24. TpyOsl yKIAABIBAIOT HA MEPEABIKHBIC POJIMKOBBIC OMOPHI CTAHMIIBI IIPECCa M MPABST

Ipeccamy ¢ YCHJIMEM Ha IITOKE JI0. ...
A) 0,8+0,9;
B) 1,0+1,2 MIT;
C) 1,2+1,5 MIT,
D) 0,6+0,7 MIT,
E) 0,5 MIL

25. Hepa3beMHOe UM pa3beMHOE COCIMHEHUE JIBYX MIIM Oojiee AeTaneid, KoTOpoe MOXKET
OBITH pa300paHo 1 cOOpaHO 000COOIEHHO 3TO - ...

A) neranb;

B) uznenue;
C) yzen.;

D) 3amuacts;
E) xopmyc.

26. HeszaBucuMoO OT BWAa peMOHTa (TEKYIIMHA, KAaMTANBHBIA) W OT crmocoba peMoHTa
(06e3MMUeHHBIH, KPYMHOY3JIOBOW, HEOOE3IMYEHHBIN) MpoIecc BOCCTAHOBIEHHUS O0OPYAOBAaHUS
CKJIaJIbIBACTCS U3 Psfa. ...

A) HECKOITBKHX TIEPEXO/JIOB;
B) HeckonbKux onepanuu;
C) npoxo0B;



D) oCHOBHBIX TEXHOJIOTMUECKUX ONEpaIIHii;
E) Gomee 15 oneparumu.

27. Tlpu cOopke KOpPOOKHM HEOOXOIUMO CIICUTh, YTOOBI TApHBIE 3BE3AOYKU IIETHBIX
nepenady HaXOJWINCh B OJHOM IJIOCKOCTH, MPH 3TOM, CMEIIEHUE 3BE3/I0Y€K OTHOCUTENIBHO APYT
Apyra He JOJKHO IPEBbIMATD. . ..

A) 0,8+0,9;
B) 1,0+1,2;
C) 1,2+1,5;
D) 0,8 - 1,6 mm;
E) 0,5 mm.

28. KanuTanpHblil pEMOHT MPEIYCMAaTPHUBAET ITOJTHOE BOCCTAHOBIICHHE .. ..
A) paboTociocoOHOCTH;
B) nenoctHocTH;

C) KOMILIEKTHOCTH;
D) coorBercTBUS;
E) BaxxnoCTH.

29. IlpocTedmmM METOI0M OUHCTKH JICTANICH SIBIISETCH. . ...

A) rmpouecc HayrlepoKMBaHUs TOBEPXHOCTHOTO CIIOSI CTaJlbHBIX Jeraieil. Harpersix 10
TEMIIEPaTyphl CBBIILIE 900+940°C, uro orpeenseT HauOoJIbLIYI0 CKOPOCTh IPOTEKAHUs IIPOLECCa;
B) onuH M3 mporeccoB XUMHUKO-TEPMUYECKON 00pabOTKU, MPU KOTOPOM IMOBEPXHOCTHBIE CIIOU
CTaJIbHBIX M YyT'YHHBIX JIETAJICH HACBHIIAIOTCS a30TOM;

C) nporecc 0AHOBPEMEHHOT'O HACBILIIEHHE TOBEPXHOCTHBIX CIOEB CTANIU YIIEPOJOM U a30TOM;

D) nporecc HachIeHUs] IITHKOM MOBEPXHOCTHU JAETalel, KOTOPhIE MOTPYKAIOT B PACTUIABICHHBIN
[MHK WJIM MIOMEIIAIOT B MOPOIIOK IUHKA, 00pabOTaHHOMN COJSTHOW KUCIIOTO;

E) molika norpyxeHuem B BaHHY € 00€3KUPUBAIOIIUM PAaCTBOPOM.

30. OOkatka 00OpYIOBaHMsS, €r0 HCIBITAHHE C IeJbI0 OLEHKM KadyecTBa PEMOHTa U
3aKIIIOYUTEIbHAS OKPACKa - ....

A) nporiecc ,KOTOpPBII onpeaesnsieT HauOOoJIbIIYI0 CKOPOCTh MPOTEKAHUS MPOLIECCa;
B) oauH 13 npoueccoB XUMHUKO-TEPMUYECKON 00pabOTKH;

C) ocHOBHas omnepanusi peMOHTa;

D) rmaBHas omnepariusi peMOHTa;

E) 3akmounTenpHble ONepaui peMOHTA.

Ne Bonpoca OtBer Ne Bompoca OtBer No Bompoca OtBer
1 A 11 C 21 A
2 B 12 E 22 C
3 C 13 E 23 E
4 D 14 A 24 E
5 E 15 E 25 C
6 A 16 C 26 D
7 B 17 D 27 E
8 C 18 E 28 A
9 A 19 D 29 E
10 B 20 D 30 E

IIpakTnyeckas padora Ne3
DJieMeHThl aBTOMATH4YECKOI0 YpaBJieHUs!
[lens paboTsl: M3yueHune NpUHIUIIOB NOCTPOSHUS CUCTEMbI aBTOMATHUECKOTO YIIPABIICHUSL.
OCHOBHBIE CBEICHUS
Paborta m000ro TEXHUYECKOTO YCTPOMCTBA XapaKTEPU3yeTCs] OJHOW WIM HECKOJbKUMHU
¢u3nYeckUMH  TIOKa3aTtemsiMu  (apaMeTpamMH, BBIXOJHBIMH  CUTHAJIAMH, PETYIUPYEMBIMHU



BennunHaMu). Hampumep, pabGotra reHeparopa XapakTepu3yeTcss BEIHMUMHON HANpsOKCHUS U
4acTOTOM TOKa, paboTa JBUTATENsl — YIJIOBOM YacTOTOM BpalleHUs pOTOpa; MapoBOW KOTeNl —
JaBJICHUEM T1apa, pe3epByap — YPOBHEM KHUJKOCTH.

[Ipu peuieHuu MNPOU3BOJACTBEHHBIX 3a/lad BO3HHUKAET HEOOXOAMMOCTH CTAOMIM3UPOBATH
JaHHYI0 (PU3UYECKYI0 BEIMYMHY B TEXHMYECKOM YCTPOWCTBE WIIM, COTJACHO TEXHOJOTHYECKHM
TpeOOBaHUSAM, JOJDKHBIM 00pa3oM HM3MEHHUTHh €€ 3HaueHHe (peryiaupoBaTh). I JaBHOW NpUYUHON
HE3aIlJJaHUPOBAHHOTO W3MEHEHUsl PEryJIUMpyeMOW BEIMYMHBI SIBJISETCS WU3MEHEHHE HArpy3sku Hu
JIPYTUX BO3MYIIAOIMIKX Bo3aeilcTBuil. [losToMy 3aaya yMeHbIICHUS! OTKJIOHEHUS PEryaupyeMoit
BEJIMYMHBI OT 3a/laHHOM SBJISIETCS OCHOBHOM 3ajaueil CUCTEMBl aBTOMATHYECKOIO YIpPaBICHUS
(CAY).

Jlnst pemeHns 3ToW 3aJadyd HEeoOXOAMMO TNpoBecTH aHanu3 padorel CAY u omnpeaenuTsb
kako# anmemeHT CAY Ha Kako#l Mokasareslb KauecTBa YIpaBJEHUS U KaKuM oOpa3om BiusieT. Jlis
3TOTO MO 3aJaHHON MPUHIUIHAIBHON CXeMe ONpPEeeNsoTes (yHKIMOHAIBHBIE YJIEMEHTHI CUCTEMBI
yIpaBieHUs, KOTOPhIE MOKA3bIBAIOT HA3HAYCHHE Ka)XJO0ro 3JeMEHTa B IPOLiecce YMpaBlIEHUS U
COCTaBISCTCSI (PYHKIMOHATHHASI CXEMA.

g ananmuza CAY UConb3yrTCs IPUHIMIHAIBHAS cXeMa U (yHKIIMOHAIbHAs CXeMa.

[IpuHtMnuanpHass cXxeMa IOKa3bIBaeT (U3UYECKYIO IPHPOIY DIIEMEHTOB AaBTOMATHUKH,
TEXHUYECKHUE XapaKTePUCTUKH, IPUHIIHI JESHCTBUS U B3aUMOJICHCTBUE MKy HUMHU.

Ha npuHnunuaibHOll cxeme Bce 3JEMEHTBl M CBA3M MEXAY HUMU H300pakaroTcs B BUJE
ycIoBHOTO Tpaduyeckoro o003Ha4YeHHs. JTO TMO3BOJISET U3TOTOBUTH aBTOMATHYECKYIO CUCTEMY
WM [IPOU3BECTH €€ PEMOHT.

OyHKIMOHAIbHAS CXeMa COCTOUT U3 (PYHKIIMOHAIBHBIX 2JIEMEHTOB, KOTOPBIE IMOKA3bIBAIOT
uX (QYHKIMOHAJIHHOE HA3HAUYEHHE TIPU AaBTOMATUYECKOM YIPABJICHUH TEXHOJOTHUYECKUM
MIPOLIECCOM U CBS3M MEXKIY HUMHU.

OYHKIMOHAIBHBIA 2JIEMEHT — 3TO YCIOBHO BblAeNeHHas 4acTb CAY, BBINONHSIOMIAS
ornpeAeNeHHY0 (PYHKIHIO 10 peaan3alui 3aJaHHOT0 AITOPUTMA YIIPABIICHUS.

Ha ¢yHKIIMOHANBHONW CXEeMe BCE OJJIEMEHTH (KpOME CpaBHUBAIOIIETO YCTPOHCTBA)
M300pakaloTCsi B BUJAE MNPSAMOYTOJBHUKOB C YKa3aHHeM HUX (YHKIMOHAJIBHOIO Ha3HAYEHHUS.
CpaBHuBarollee ycTpoWCTBO H300pa)kaeTcs B BUIE OKPY)KHOCTH C KPECTHMKOM BHYTpH. CBA3b
MEXIY OJJIEMEHTaMH M300pa)kaeTcsi CIUIOUIHBIMU JIMHUSIMH CO CTpEJIKaMH, I10Ka3bIBaroIlne
HaIpaBJIEHUE MPOXOKICHUS YIIPABISIIOIIMX CUTHAJIOB.

OOvexT ympasneHus (perynupoBanusi) (OY) — MammHbl, anmapaTsl WM JApyrue
yCTpoicTBa, TpeOyemblii PEXHUM KOTOPBIX MHOAAEPKUBACTCS PEryISTOPOM IYyTEM YIpPaBIIECHUS
(perynupoBaHusl) 3aJJaHHBIX BEJIMYMH.

OyHKIMOHAIbHBIE 3JIEMEHTHI ()YHKIITHOHATIBHOW CXEMBI:

UcnonuutensHoe yctpoiictBo (MY) — GyHKIIMOHAIBHBIA DIEMEHT, OCYIIECTBISIONIUI
BBIPa0OTKY YINPABJISAIOUIMX CUTHAJIOB COIJIACHO aJIrOpUTMa YIPaBICHHS M HENOCPEACTBEHHO
BO3/CHUCTBYIOIIMX Ha OOBEKT YIPaBICHUS A1 H3MEHEHUS peXXUMa ero paboThl.

Yeunutens (V) — (QYHKIMOHAIBHBIA DSJEMEHT, B KOTOPOM, HE HU3MEHSS (PU3NUECKYIO
IIPUPOAY BXOJHOTO CHUTHAJIa, OCYIIECTBISAETCS YBEJIWYEHHME €ro MOIIHOCTH 3a CYET JHEPruu
BCIIOMOTaTeIbHOTO HUCTOYHHUKA MMUTAHUS.

[Ipeobpasyromiee ycrpoiictBo (ITY) — QyHKIMOHANBHBIN DIEMEHT, MPUHUMACMbBIN s
MpeoOpa3oBaHus YIPaBISIOLIEr0 CUTHAJIA C [IeJIbI0 U3MEHEHUSI 3aKOHa YIpaBJIeHUs. Y CUIMTEIbHOE
U TpeoOpasyroliee yCTpOHWCTBA MOTYT OBITh OOBEJUHEHbI B OJMH (YHKUIMOHAIBHBIN OJIOK:
YCUJINTENBHO IIpeodpasyroliee yCTpOoiCTBoO.

Hatuuk (/1) — QyHKIIMOHAIBHBINA 3JIEMEHT, U3MEPSIONIUI U Npeodpa3yronuil nHpopMaIHio
0 (Qu3nyeckoil BelWyMHE (MOKa3aTento paboThl) B CHTHad, YAOOHBIA Uit OOpaOOTKH U
HCIIOJIb30BaHUs B CUCTEME YIPABICHUS.

Koppekrupyromee ycrpoiictBo (KY) — ¢yHKIMOHAIBHBIA DIE€MEHT, CIyKalluh IS
NoBbIIEHUS ycToWunBOCTH CAY 1 ynydlieHHs ee JUHAMUYECKUX XapaKTEPUCTHUK.

3amaroriee yctpoicTBo (3Y) — QyHKIIMOHATBHBIN AEMEHT, CIyKaluid g (HOPMUPOBAHMS
CUTHaJja, COTJIacHO 3aJJaHHOMY 3HaUEHUIO PETYJINPYEMOI BEINYNHBI.



CpaBHUBaIOIlee YCTPOWCTBO — 5TO (DYHKIMOHAIBHBIA 3JIEMEHT, OCYLIECTBISIONINN
anreOpanvecKyto OIepanuio MO OTHOLIEHHI0 K BO3JIEHCTBUSAM, IOCTYHAIOUIMM Ha €ro BXOJ
(Hampumep, onepanuy CJI0KEHUS WIM BBIYUTAHUS OCTYNAIOIINX CUTHAJIOB).

Curnaibl B QyHKIIMOHAIBHBIX CXEMaXx:

Perynupyemast Benmunna X(f) — 370 mokasaTenb, XapaKTEpU3YIOLIMN COCTOSIHUE OOBEKTa
ynpasienus. Hanpumep, teMnepaTtypa, ypoBeHb, JaBJICHUE U T.J.

Bosmymiaromiee Bo3aeiicteue (momexu) f(t) — ato Bo3uelicTBue, Hapymaroliee TpeOyeMyro
(GYHKIIMOHATBHYIO 3aBUCHUMOCTH (CBSI3b) MEX]y 3a/Jal0llMM BO3JCHCTBHEM U pPErylupyeMoil
BEJIMYMHOM.

VYupasinsiomee Bo3aeiictBue Q(f) — 3T0 BO3ACHCTBHE, MOCTYMAIOIIEE C UCIOJIHUTEIBHOTO
YCTPOHCTBA HAa OOBEKT yIPaABJICHUS ISl YIIPABICHUS PETYIUPYEMOM BETHUYUHOM.

3amatomiee BozaedictBue U(f) — 3TO BenMuMHA, COOTBETCTBYIOIIAS —3aaHHOMY
(mpeanucaHHOMY) 3HaYEHUIO PETYIUPYEMON BETUUHHE.

PaznuuaroT ciienyromniyie 3HauyeHus peryInupyeMoil BETUUYHUHBI.

[IpeanucanHoe 3HAYCHHUE PETYIHPYEMOI BEeIUUHHBI Xp(t) — 3TO 3HAUEHME peryaupyeMoi
BEJIMYMHBI, COOTBETCTBYIOIIEE TPeOyeMOMY pexkiMy pabOThl 00BEKTa PeryIupoBaHusl.

JIeHiCTBUTEIbHOE 3HA4YCHHE pEerynupyeMod BemMYMHBI Xgae(l) — 93TO 3HaueHnme
peryiupyeMoil  BeIMYMHBI, COOTBETCTBYyIOIIEEC (PAKTUUECKOMY pexuMy paboThl 00BeKTa
peryjaupoBaHusl.

Omnbka peryaupoBanusi e(f) — pasHOCTh MEXKAY MPEANUCAHHBIM H JCHCTBUTEIBHBIM
3HAYECHUSIMU PETYJINPYEMOU BEIIMUNHBI.

Cratuueckas ommuOka perynupoBanus AX(0) — 3TO omuOKa peryjiupoBaHUs B
YCTaHOBUBILEMCS PEKUME.

[Ipumep BeINOIHEHUS 3a1aHUSL.

Jlana mnpuHOUOUANIbHAs CXeMa aBTOMAaTMYECKOTO pEryJupOBaHHS YPOBHsS O€H3MHA B
kapOroparope (puc. 1). Omnpenenuth ¢QyHKUHOHANBHBIE 3neMeHThl CAY u  cocTaBUTh

(GYHKIMOHATIBHYIO CXEMY.

Bewznn

ITonmaBkoBas

IlommaBok

K >xuknepam

Puc. 1. IlpuHnMnuanbHas cxema peryJaupoBaHusl ypOBHS TOIUIMBA B ITOIIJIABKOBOW Kamepe.

Pemenne:

[Tpunuun pa6otel. Ilpu yBenmuenun pacxoja OeH3MHA W3 MOIJIABKOBOM KaMepbl YpOBEHb
OeH3MHA YMEHbIIAeTCs W MOIUIABOK OIycKaeTcs. BmecTte ¢ HUM OITycKaeTcsi Wria, OTKPBIBAETCS
3aMopHBIN KJIalaH U yBETMYUBAETCs IPUTOK OEH3MHA.

B pe3ynbrare ypoBeHb O€H3MHA B OIIABKOBOI KaMepe BOCCTaHABIMBAETCS.

OmpenenseM 00BEKT PETYIMPOBAHUS M ICUCTBYIOIINE HA HETO (PAKTOPHI.

OOmwekT perynaupoBanus (OY) — mormaBkoBas Kamepa KapOwoparopa, B KOTOPOW NPOUCXOAUT
IIPOLIECC PErYJINPOBAHUS.

Perynupyemas Bennuuna Xgae(t) — ypoBeHb OeH3UHA.

Bosmymaroiee Bosaeiicrue f(t) — u3meHenne pacxoaa 6eH3uHa.

VYupasnstomee Bo3neiicteue Q(t) — momaua GeH3MHA B MOIIABKOBYIO KaMepy Ul BOCCTAHOBJICHHS
3a[JaHHOTO YPOBHSI.



DneMeHTHl QyHKIIMOHATHHON CXEMBI.

HcnonmautenpHoe ycrpoiictBo (MY) — 3amopHsIif KanaH, OT KOTOPOTO 3aBUCHT KOJIHMYECTBO
MOJJAHHOTO OCH3MHA B IOIUIAaBKOBYIO Kamepy. UeMm Hke OyJeT pacroyiokeHa Urja, TeM OOoJblie
Oyzer nmoaano O€H3MHA B MOIUIABKOBYIO KaMepy.

Harunk (D) — momiaBOK, KOTOPBIA CIY)KUT Ui W3MEPEHHsS PEryIHpPYeMOil BETUYUHBI
(ypoBHs OeH3MHA) U B IpeoOpa30BaHKE €T0 B IIEPEMEIICHUE UTJIbI KJIallaHa.
3anaroniee ycrpoiictBo (3Y) — 3a1aHHast AJIMHA CTEPKHSI UTJIBI KilarnaHa.

BapuanTbl 3a1aHuil.

Bapuant Nel

bonbuias yacTh 3ME€KTPUYECKUX IME€YeH COMPOTUBICHUS — KOCBEHHOI'O ICMCTBHS, B HHUX
AJIEKTpUYECKasi SHEPrus MPEBpAIaeTCs B TEIUIOBYIO IPU MPOTEKaHUM TOKa Yepe3 HarpeBaTEIIbHbIE
AMIEMEHTHl M mepenaércs HarpeBaeMbIM — M3ACNUSM  W3JIyY€HUEM, KOHBEKUued Jubo
TEIIONPOBOJHOCTHIO — puc.1.1.

CocraButh QyHKIIMOHAIBHYIO cxeMy 3aMKHyToi CAP TemmepaTtypoit neuu.

3 2 3

Vi }

T T T T AT

N

1

A ARG

Puc. 1.1 Cxema ycTpoiicTBa KaMepHOU NEYH CONMPOTUBIICHHS MTEPUOANUECKOTO IehcTBUs: 1
- HarpeBaTelbHbIE SJEMEHTHI; 2 - OTHEYNOpHas 4YacThb KJIaAku; 3 - Terjousoisanus; 4 -
KapoyIopHas 110/10Basl IUINTA.

Bapuant No2

[Ipunuun paboThl MHIYKIIMOHHBIX IJIABWIBHBIX I€UYel OCHOBAH Ha BBIJICJICHUU TEILIa MPHU
MPOXOXKICHUM TOKAa Yepe3 HaxOIALIMIiCs B TUIVIE MeTaul. TOK B MeTalie BO3HHUKAaeT IOJ
JeMCTBUEM 3JIEKTPOMArHUTHOTO MOJIsl, CO3JaBA€MOT0 UHTYKTOPOM.

WuaykuuoHHas Medyb MUTAEeTCS OT CETH 4epe3 TUPUCTOPHBIA MpeoOpa3oBaTeih YacTOTHI,
KOTOPBIA mpeodpazyer Tpexdaszubii TOKk yactorod S50 I'm B ogHOda3HBIA TOK IMOBBIIICHHOM
4acTOThl. MOIIHOCTh MHAYKIIMOHHOM MEYU PEryIupyercs U3MEHEHHEM HalpsDKEHUS Ha BBIXOJEC
peodpa3oBarTesst U aBTOMaTHUECKOTO PETYJIMPOBAHUS YacTOTHI B ITpoliecce MIaBku. — puc.2.1.

CoctaBuTh QyHKIHOHATBHYIO cxeMmy 3aMkHyToi CAP Temmepatypoii meuu.

Temoolerix TIH_

S\ Tupucmophud npeaSpasgbamens
/ “ocmams (4]
lixag ynpadnerus /'

Mexauan buzpysku Nuporenp Wdycuuonseid Kazpedamens

Bupkepoe yCmpoicmbo
[ wueprozo muna

Mexauam pasbpakodku ~ i o

Puc. 2.1.

Bapuant Ne3

BrITOBOI ra30BbIN KOTEI MOIOTPEBAET 10 YCTAHOBICHHOW Ha MAHENIN YIPABICHUS TOPEIIKOM
TeMIepaTypbl OXJaXJCHHYIO BOJAY W3 OTONMUTEIBbHOW cHUCTEMBbl. Eciam TeMmmeparypa BOAbI Ha
BBIXOJIE TNEPBUYHOTO TEIUIOOOMEHHHKAa CTaHET BBIIIE YCTAaHOBJIEHHOW, TO ra3oBas apMmarypa
3aKpBIBAECTCS M TOPEJIKA BBIKJIKOUYACTCS, €CIIM TEMIEpaTypa HHU)KE YCTAHOBJIEHHOM TO TOpEJIKa
BKJItOUaercs — puc.3.1.

CocraButh QpyHknroHanbHyI0 cxemy CAP Temmneparypbl BoJIbI B 30HE TOPEIKH



1. v e 17. Boagyooraonsatk
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pes dmewtdns 23 flamu TemnepaTypa
Bropstsil TennooBuEHAE HONOmADF BORLI

0, CBpocHod sesmins [BC 24 Axan - cencop

1. TepenyckHoi BSHTHNE 25. CBpocHod sexTMNE
12, Cepenchist kpan oronnesis

3, Cepenciss kpas 36. Cepsuchsi rpon

4, Urpuep pamnono 7. Copaucrni gim

5. 0% orae NTC 8. ascaui kpon

2 16, 3neny
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3.
4,
5.
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7
8.
9.

13 2 Koren Vaillant, mogens VUW

Puc. 3.1

Bapuant No4
B cymmisHOM mkade T0IDKHA MoUIepKuBaThes Temmeparypa 190-210 °C.
[lkad ocHalieH 5JEKTPUYECKMM HarpeBareslieM M JaTYUKOM TeMIlepaTypbl, KOTOpbIE
COEMHEHBI ¢ IporpamMmmupyemsiM jgorudeckum koHtposiepoM (IIJIK). IIJIK ananusupyer curnan
or pgatuuka (Toar) M B 3aBUCUMOCTM OT €ro II0Ka3aHUil BKIIOYAET WM BBIKIIOYAET
AJIEKTpOHarpeBaTellb.
Bapuant Neo5
[Ipouecc HanuBa aBHAIIMOHHOTO TOpIOYEMY B 0Oak JIO3UPOBAaHUS BBINOJIHSIETCS MOJ
yIIpaBJIeHUEM IIPOrpaMMHpyeMoro jjorudeckoro kourposiepa (I1JIK).
Ha Bxoze B 6ak ycTaHOBIICH JIEKTPOMArHUTHBIN KJIAllaH U PacXOA0Mep JJIsi TOPIOYETO.
Bapuant Ne6
BBITOBOI ra30BbIN KOTEI MOIOIPEBAET 10 YCTAHOBICHHOM HA MAHENH YIPABJICHUS TOPEIKON
TEMIIEPATYpPbl OXJIAKACHHYIO BOAY M3 OTONMUTENBHOM cucrembl. Ecim Temmeparypa BOIbl Ha
BBIXOJIE NEPBUYHOIO TEIUIOOOMEHHUKA CTaHET BBILLIE YCTAaHOBJIEHHOW, TO ras3oBas apMmarypa
3aKpBIBAETCSI U TOPEJIKA BBIKJIIOUAETCS, €CJIM TeMIlepaTypa HM)KE YCTAaHOBJIEHHOM TO TOpejKa
BKJIIOYaeTcs — puc.3.1.
CocrtaBuTh QpyHKIMOHATIBbHYIO cxeMy CAP 31eKTpop03KUroM B ra30BOM KOTIIE.
KoHnTpoJsbHbIe Bonpockl

UYro takoe pyHkiroHanpHas cxema CAY

UYro Takoe pyHKIMOHANBHBIN 31eMeHT CAY

[losicHuTe Ha3HaUEHUE CPAaBHUBAIOILETO YCTPONCTBA

Kaxue QpyHK1MM BBHIIOTHAET UCTIONHUTEIBHOE YCTPOUCTBO

Ha3zoBute curnaisl, ucrnonb3yemsle B QyHKIMOHANBHBIX cxeMax CAY

agrwdE

IIpakTnueckas padora Ned
HccaenoBanue mpeodpaszosarteseit AL u HHAII

Ilene pabotei: HccnemoBaTh  pasnuuHble THNBI  [peoOpa3oBareneid.  3aKpenuThb
Teopetnueckue 3HaHUS O pasznuuHbix Tunax L[[AIl u ALIl, ux Ha3HAaYeHWH, YCTPOMCTBE H
NPUHIUIAX PaOOTHI.

Hcnons3yemoe 000pyIOBaHUE U CPENICTBA: MEPCOHATBHBIN KOMITbIOTEp, mporpamma Electronics
Workbench

KpaTkue TeopeTnueckre CBEACHHUS.

[udpo-ananorossie mnpeodOpazoBaTeNd MCIOIB3YIOTCS Ul IpeoOpa3oBaHus 1H(POBOro
KOJa B AaHAJIOTOBBIM CHUTHAJ, HAOmpuUMep, JJid YIpaBlIeHUS B AaBTOMAaTHYECKHX CHCTEMax
VCTIOJHUTENIbHBIMU OpraHaMH (3JIEKTPOABUTaTEIISIMH, COJICHOMIAMH U T.IL.).

Hau6onee mpocroit LAIl ¢ BecoBbiMH pe3uctopamu (puc.l.) coCcTOUT U3 ABYX OJIOKOB.
PesuctuBHas cxema (MaTpuiia) BbIOJHEHa Ha pe3ucropax R1...R4. Cymmupyronmii ycuinrens
BiirouaeT B ceds OU m pesuctop oOparHoi cBs3m Ry, Omoproe Hampsokenue Ug, (3 B)
MOJKIIIOYAeTCsl K pe3ucTopaM Matpulel nepekmouatensmu D, C, B u A, ympasnsembiM
OJTHOMMEHHBIMHU KJIaBHUIIAMU KJIABUATyphl U UMUTHPYIOIIMMH IpeoOpasyeMblii koJ. BrixoaHoe
HanpspkeHue Ug n3mepsercs MyJabpTUMETPOM.
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Puc. 1. [lan c BecoBbIMM pe3uCTOpaMU

Ecin Bce nepexirovareny 3aMKHYTHI Ha “3eMJII0”, KaK I0Ka3aHo Ha puc.l, TO HalpspkeHHe
Ha BxoJie U Beixojie OV pasno 0 B. Ilpenmnonoxum Tenepp, 4To NepekrovaTeb A yCTaHOBIICH B
II0JIOKEHHE, cooTBeTcTBYIolIee jorndeckoi 1.Torna nHa Bxox OV uepe3 pesuctop R1 mopaercs
Hanpspkenue 3 B. Paccuntaem B 3ToM citydae kod(pPUIMEHT ycuIeHHs HapsKeHHs 1o popMmyIe:
K=R(/R1=10000/150000=0,066.

Otcroga momywyaem, uto BbixoaHoe HampspkeHue Ug=0,066*3=0.2 B coorBercTByeT IBOMYHOI
koMmOuHanus 0001 na Bxome IAII.

[Tonagum teneps Ha Bxoabl LIAIl nBomunyro komOunanuo 0010. ns s3Toro ycraHoBUM
nepexsouaresab B B mosokeHne, COOTBETCTBYIONIEE JJOTUYECKON E€IUHUIIE, TEM CaMbIM O3 UM
Ha OV uepe3 pesucrop R2 nampsixenune 3 B. Jlnga xoadduimenta ycuneHus B JaHHOM cllydae
oJIy4aeM
K=R,/R2=10000/75000=0.535.

YMHOXKHUB 3TOT KOIPQOUIUEHT YCWJICHHS Ha BEIWYMHY BXOJHOTO HAINPSDKCHHS, HAMJIEM, 4YTO
BBIXOJIHOE HanpsbkeHue paBHo 0,4 B.

Takum oOpa3oM, TIpu Tmepexoje K KaXIOMY OYEpEeIHOMY JBOMYHOMY YHCIY,
UMUTUPYEMOMY Kitoyamu, BbixonHoe Hampsbkenue L[AIl yBenmumBaercs na 0,2 B. D310
o0ecrieynBaeTCsl 3a CUET YBEIWYEHHUs Kod(pQHUIeHTa ycwieHust HanpspkeHus OY  mipu
MOJAKIIIOUEHUU PA3IMYHBIX MO COMPOTHUBIEHUIO pe3ucTopoB. Ecam B cxeme Ha puc .1 Mol
MOAKITIOUMIN OBl TOJNIBKO OJMH pe3uctop R4 (c momompio mepexnmodarens D), To TeM caMbiM
yCTaHOBUJIM OBl KO3(h(PULIMEHT ycuIeHus:

K=10000/18700=0.133

[Tpu sToM BbIXOgHOE HanpspkeHue OV coctaBut okouno 1,6 B.

Ecin Bce mepexitouaTenn B CXeMe Ha pHUC. | YCTaHOBIEHBI B  IOJIOXKEHMS,
COOTBETCTBYIOIIEE JIOTHUECKUM EIMHHIIaM, BbixogHoe HanpsokeHue OY paBHo Ug,=3 B, mockonbky
KOd(ppUIMEeHT epenaun B 3TOM Cllydae CTAHOBHUTCS paBHBIM 1.

Cxema nudpo-ananoroBoro mpeoOpazoBaTenss Ha puc. | HMeeT ABa HEAOCTaTKa: BO-
MEPBbIX, B HEW CONPOTHBICHUS PE3UCTOPOB M3MEHSIOTCS B IIMPOKHUX IMpejesiax, BO-BTOPHIX,
TOYHOCTH MPEOOpa30BaHUsl HEBBICOKA M3-3a BIUSHUS KOHEYHOT'O COMPOTUBIICHHS TPAH3UCTOPHBIX
KJIFOYEH B OTKPBITOM M 3aKPBITOM COCTOSTHUSIX.

Cxema LIAIl nectHmuHoro tumna mpuBeAeHa Ha puc. 2. OHA COCTOMT U3 PE3UCTUBHOMN
MaTtpuibl R-2R, HanoMuHaromeH JTIeCTHUITY, 1 CYMMUPYIOIIETo yeuauTens. [IpenMyIiiecTBo Takoro
COCJIMHEHMSI PE3UCTOPOB 3aKIIOUAETCS B TOM, YTO MCHOJB3YIOTCS PE3UCTOPHI TOJBKO  JBYX
HomuHanoB. CompoTuBiieHHe Kaxaoro u3 pesuctopoB RI1...R5 paBHo 20kOm, a pe3ucTtopos

R6...R8,R0-10xkOMm.

Puc. 2. HAII necTHUYHOrO THIIA.



ITAIT necrunynoro tuna ananorudeH L{AII ¢ BecoBeiMu pe3ncropamu. B paccmarpuBaeMoM
MpUMeEpe UCTOJb3yeTcs onopHoe HanpstkeHue 3,75 B. Tlepexoa k Kaxaou claeayromei TBOUIHOM
IIOCJIEZI0BATEIbHOCTU HAa BXOJaxX MPUBOAUT K YBEJIMYEHHMIO aHAJOTOBOI'O BBIXOJAHOIO CUTHaja Ha
0,25 B. OnopHoe HanpsbkeHHe BRIOpaHO paBHBIM 3,75 B 13 coobpaskeHust y1006cTBa CONPSHKEHUS C
HUMC cemeiicta TTJI npu 3amene kitoueit A...D takumu UMC.

Brixognoe nanpstxenue L{AIT Ha puc. 2 onpezaensiercs o ¢popmyie:

Uo=UonRo [S12" +8,2"+.. +8;2"+5,2] IR2" (1)

rae S — 3uadenue 1mdposoro curHama (0 wmiam 1) Ha i-ToM BXOz;e, N-YKCIO Pa3pAIOB
npeoOpa3oBanus (it cxembl Ha puc.2 N = 4), R — conporuBienne pesucropa Marpuisl R-2R (R =
10xkOM 111 CXEeMBI Ha pHuC. 2).

Bapuantr HHAII ¢ ucnonb3oBaHreM B KaueCTBE KOMMYTHUPYIOUIETO YCTPONCTBA JBOMYHO-
necstuaHoro cuetunka 74160 (K155ME9) nokazan Ha puc. 3.

Puc. 3. Yersipexpa3zpsanbiil LIATI JIECTHIYHOTO THIA Ha Gase cueranka 74160.

ANII npsimoro mpeoOpa3oBaHus SABISAIOTCS HauOosee MPOCTHIMM M YacTO BCTPAUBAIOTCS
HEMOCPEJCTBEHHO B JAaTYMKHU. PaccMOTpuUM B KayecTBe IpuMmepa MpeodpazoBaTeib MOCTOSHHOIO
MOJIOKUTEIHLHOTO HANPSDKEHUS B 4acTOTY (puc. 4).

HII?

Puc. 4. ALIII npsimoro npeoGpa3oBaHus.

AULIT Bemonnen Ha aByx OV, ycwmmrens OUl BkiOYeH B peXHMe WHTErparopa, a
yemutens OU2 — B pexuMe pereHepaTMBHOIO KOMIIapaTopa ¢ rucrepesucoMm. Kornma BhIXOJHOE
HanpsbkeHne kommaparopa Uf mMeer makcumanbHOe monoxutenbHoe 3Hauenwe U, mmon VD
cMerieH B 0oOpaTHOM HampaBieHWH u HanpsbkeHue US Ha Beixome OUl ymeHbmmaercss 1o
JMHEHHOMY 3aKOHY CO CKOpPOCTBIO, ONpEACIIeMON aMIUTUTYIOW BXOJHOTO TOJOXKUTEIBHOTO
curHana Ui, 10 Tex mop, moka He gocturHer 3HadeHus U, R1/R2. B ator MoMmeHT koMmaparop
MEePEKIIIOYaeTCs B JPYroe COCTOSHHE, NpPU KOTOPOM HAampsHKEHHE Ha €ro BBIXOJEC paBHO
MaKCHMaJIbHOMY oTpuuareinbHomy 3HaueHuro U,, mmom VD oTkpwiBaeTcsi M BBIXOJHOE

HanpsDKeHHe WHTerparopa ObicTpo Hapacraer no 3Hadenuss U,R1/R2. Ilpu stom kommapartop

BO3BpAIIlaeTCs B IEPBOHAYAILHOE COCTOSIHUE U ITUKJI IIOBTOPSETCS.

Tak kak BpeMs HapacTaHUs BBIXOJAHOTO HANpPSOKECHUS MHTETPaTOpa 3HAYUTEIILHO MEHBIIES
BPEMEHH CMajia, KOTOpoe OOpaTHO MPOMOPIHUOHAIBHO aMIUIUTY/IE BXOJHOTO CHTHANa, YacToTa
IIUKJIOB TIOBTOpPeHHUS F Oymer mpsMo MpomoplyoHabHA BXOJHOMY HampspkeHuio. [IpereOperas
COOCTBEHHBIM BpEMEHEM MEPEKIIIOUEHHUsT KOMIIapaTopa, MOKHO 3allMcaTh CIEAYIOIIee BhIPaKEHUE
JUTSL YaCTOTHI BBIXOHBIX HMITYJIbCOB:

F=UiR3/ [R1CR4 (Ul-Uz)]. (2)

3anaHue Ha NMOArOTOBKY K padorte

1.13yunts paboTy nndpo-aHaaoroBoro mpeodpazoBaTes.



2.U3yunTh paboTy aHaJIoro-IuQpoBoro npeodpasoBaTes.
3.U3yunth nOpsiIOK BHIOIHEHHS paOOThI U OJATOTOBUTH HEOOXOAUMBIE CXEMbl U TaOJIHIIBI.
KoHnTpoJbHbIe BONpoCHI
1. ITo kakomy 3akoHy BeiOUparoTcs conpotusiacHus B LIAII ¢ BecoBeiMu pesuctopamu?
2. [TosicHuTe MpUHLMT NTPeoOpa3zoBaHus HU(PPOBOTO CUTHAJIA B AHATIOTOBBIH.
3. Kakumu npenmymectBamu obnagaet LIAIT puc.1 nag puc.2?
4. ITosscHUTE MPUHLUI TPe0Opa30BaHUsl aHAJIOTOBOTO CUTHAIA B IIU(PPOBON KOJI.
5. Hanuiuure BeIpaskeHUE JJ1s1 4aCTOThI BBIXOAHBIX UMITYsIbCcOB ALIIT puc.4.
Iopsiok BbINOJIHEHUS PA0OTHI.
1. UccaenoBanue LIAII ¢ BecOBbIMM pe3UCTOPaAMM:
CobepuTe cxemy, n300pakeHHYIO Ha puc.l.
Bce mnepexitouarenu 3aMKHUTE Ha 3€MJIIO, KaK IMOKa3aHO Ha puc. | U u3MephTe BBIXOAHOE
HarpsHKEHUE.
[lepexmtouarens A yCTaHOBUTE B IIOJIOKEHHUE JIOTUYECKOM 1 M M3MepbTe BBIXOJAHOE HANPSKEHHE,
YcranamuBaiite mnepekmodarenu B, C, D B mnonoxenwe Jsormueckoil | w wm3MmepsiTe u
3aMKChIBATe BHIXOJHOE HAIPSKEHUE;
Wcnone3ys naHHbIE, NPHUBEIECHHbIE HAa cXeMe pHcC.l, paccuuTaiiTe BBIXOJHOE HAIPSIKEHHE WU
CpPaBHUTE C U3MEPSIEMbIMU, PE3YJIbTATHI 3AMUIIUTE B Ta0UILy 1.
Tab6muma 1

Kirou AB,C.D A AB AB,C AB,C.D
CocTosiHHE KIIroua 0 1 1 1 1

UBbIX(13M.)
UssIx(pac.)

2. UccnenoBanue LIAII jiecTHUYHOrO THIIA:

CobepuTte cxemy, H300paKCHHYIO Ha pUC.2;
Paccunraiite BbIXOAHOE HampspDKeHHE s Bcex 16 koMmOumHanmii mepekirodareneit A,B,C,D mo
¢dopmyne (1) u 3anumunTe B TaOAMI 2, aHAIOTMYHYIO Tab. 1.

W3mepbre ams Becex 16 xomOunHanmii nepexmouateneit A,B,C,D Boixognoe nHampspkenue L[AIT
puc.2. 3anumuTe B TAOJUITy U CPABHHUTE C PACICTHHIMU BEIIMYNHAMH.
3. UccaenoBanue LIAII necTHuYHOrO TUNA HA 0a3e cueTynka 74160:

Cobepute cxeMy, H300pakeHHYIO Ha puc. 3;
Ucnonezys dopmyny(l) u mapameTpbl cXeMbl pHC. 3, paccuuTaiiTe SKBUBAJCHTHOE BBIXOIHOE
HaIpsDKCHUE;
3apucyiiTe OCHHIIIOTPaMMbl CUTHAJIOB Ha CYETHOM Bxojie cueTynka u Bbixoae LIAIl u oObsicHute
MOJTYYCHHBIC PE3YIIbTATHI.

4. UccaenoBanne ALII npsimoro npeo6pa3zoBanus:

Cobepute cxeMmy, H300paKEHHYIO Ha pHC. 4;

Ucnonbiys hopmyny 2 1 mapaMeTpbl CXeMbI pUC. 4, paCCUUTANUTE YaCTOTY BBIXOJIHBIX HMITYJIHCOB;
3apucyiiTe U 00BSICHUTE OCIMJIIOTPAMMBI CHTHAJIOB Ha BBIXOJIC HHTETPaToOpa U KoMIapaTopa.
Conep:xanue oT4era.

1.HanmeHoBaHue U 11€71h 1A0OPAaTOPHOU PabOTHI.

2.HanMeHoOBaHUE KaXIOTO MYHKTAa Pa0OTHI, CXEMBI, PE3yJIbTAThl PACYETOB U U3MEPEHHIA.
3.BBIBOJIBI MO pe3ysibTaTaM HUCCIIEIOBAHUI

IIpakTnyeckas padora Ne 5
Hccaenopanue padorsl yCHINTES.



IIpakTuyeckas padora Ne6
PeMOHT NHEeBMATHY€CKOI0 UCIIOJHUTEIBLHOT0 MEXaHN3MA

Lenr paboOTh: MIpaKkTUYECKOE HW3YYEHUE YCTPOMCTBA, pEMOHTAa U  HACTPOUKHU
MMHEBMAaTUYECKUX U AJNEKTPUYECKUX MEXAaHU3MOB; (HOPMUPOBAHHME MPOU3BOACTBEHHBIX YMEHHH U
HaBBIKOB IPU PEMOHTE MEXAHU3MOB.

X0/ BBIIOJTHEHUS pabOTHI.

Harnsaasie mocoOusi, MHCTPYMEHT: IHEBMOKJIanaH tuna MUM - 4-5 1T.; 3J0eKTpUuYeCKUii
UCTIONMHUTENbHBIA ~ Mexanu3m TtunoB  JIP, TIIP, KIAY - 4-5 mr.; kKoMOMHMpOBaHHBII
aJICKTpOoM3MepUTeNbHbI Tpudop I11-56, 11412, 11-435 -1-2 mT.; racunele kmoun 8x10, 12x14,
17x19 mMm - 2-3 KOMIUIEKTa; THCKU (CpeaHue) - 3-4 INT., MAcCaTHXHU C IUAJIECKTPUUYECKUM
MOKPBITHEM ATUHOU 150 MM - 2-3 mT.; oTBepTKH [mrHON 250, 150 MM - 3 KOMITICKTA.

1. ITosicHUTE Ha3HAYEHUE UCTIOJHUTEIbHBIX MEXaHU3MOB.

2. Kakue TUIbI UCTIOJTHUTENIbHBIX MEXaHU3MOB BbI 3HaeTe?

3. HazoBuTe OCHOBHBIE y3J1bl THEBMOKJIANIAHA.

4. Kakyro KOHCTPYKTHBHYIO OCOOCHHOCTh UMEET JIBYXCE/ISIbUaThI THEBMOKJIIAIaH?

5. Kakue 0CHOBHBIE 2JIEMEHThI UMEIOT UCIIOJIHUTENbHbIE MeXaHnu3Mbl TuroB [1P. JIP.KY?

[ToaBons uTOT cenaTh Cleayrolee 3aKII0YeHHUE:

1) mHeBMOKIIANaHbl, KaK MPaBUiIO, pabOTalOT COBMECTHO C IMHEBMATHUYECKUM PErylsaTOpOM, HX
BBIXOJIHO€ THEBMATUYECKOE JIABJICHUE U3MEHSIET CTEIIEHb OTKPBITUSI (MU 3aKPBITHS) KIIaNaHa;

2) DNEKTPUYECKUE HCIIOJHUTEIbHBIE MEXaHU3MbI pPabOTAIOT COBMECTHO C JJICKTPUYECKUMU
peryisTopaMH, BBIXOAHOW CHUTHajl KOTOPBIX OCYIIECTBIISIET H3MEHEHHE CTENEHH OTKPBITUS
MIPUBO/A;

3) st yripaBieHHsI THEBMOKIIaImana TpedyeTcs JaBiieHne Bo3ayxa (komauael) B mpeaenax 0,02-0,1
MlIla (0,2-1 KFC/CMZ), MOCTYTAIOIIET0 OT MHEBMATUYECKOTO PETYISATOpA.

Ha nepBom »srame 3aHATHS MOAKIIOYAIOT MHEBMOKJANMAH K HCTOYHHUKY PETYIUPYEMOTO
naByieHus (OJIMH CTeH]I Ha TPU-UETHIPE UETOBEKA).

[Tpu perynupoBaHUU NaBlIE€HUS BO3/yXa, IMOCTYIMAOIIEr0 Ha BXOJ KianaHa (MeMOpaHy) B
npenenax ot 0,02 mo 0,1 Mlla, yuammecs ompeneistoT XOJ €ro IToKa (CTeNeHb OTKPBITUS
KJIaraHa). YO6eauThcss B TOM, UTO CTENEHb OTKPBITHS KJIallaHa 3aBUCUT OT BEJTUYMHBI 1aBJICHUS
BO3/lyXa, MMOCTYIAIOIIEro Ha ero MeMOpaHy.

KouTtpoJbHble Bonpochi:

1. Kak ybenuTtbes u Kak yCcTpaHUTh "3aTupaHue" TUTyH)Kepa MHEBMOKIIanaHa?

2. Kax npoBoauTcs onepanusi NpUTUPKH KiiarnaHa?

3. B ueM npuumHa HEUCIIPABHOCTH U Kak ee ycTpaHuTthb, eciau A YII yxe numeer nokazanus 100%
OTKPBITHUSI, & HIEKTPOIPHUBOJ] TIPOOJIKAET padOTaTh?

4. B uem 3akimouaercs noacTporika nokasanui JYIla?

IIpakTuyeckas padora Ne7
CocragJiienne 0J10K-cXeM MPOrpaMMbI

[enb paboTel: CoCTaBUTH OJIOK-CXEMY ITUKINYECKOTO alrOpUTMa, KOTOPBIA 3aJaHHOE YHCIIO pa3
BBIYMCIISIET 3HAUEHUS BBIPAKECHUS:

M=1*(D + K)/(D - K).

IIpenycMoTpuTE JOMYCTUMBIE YCIOBUS BBIIIOJHEHUS aJIrOpUTMa.

3anaHbl cjeayonue 1aHHbIe:
HayaJlbHOE 3HAYEHHE cueTuuKa nuknia [=1;
KOHEUHOE 3HaUYeHHE cUueTUnKa MuKiia N=4;
3HaueHus nepemenuHnix D, K.
Omnpenenure o ¢popmysie, Kakue 3HAYCHUS MOTYT MPpUHUMATh niepeMmenHbie D, K.
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Tak kak BerumciaeHue 3HadeHuss M HeBO3MOXHO mpu D = K, HE0OX0AMMO MPEeayCMOTPETh 3TO B
QJIITOPUTME C MTOMOIIBIO OJI0Ka Y clloBUE.

[TepBsiii OJIOK B aITOpUTME — BBOJ] HAYAIBHBIX 3HAUCHUH TIEPEMEHHBIX.

[ukn HaumHaercst ¢ npoBepku ycnoBus « [ = N ?». Eciau yciioBue BBINOJIHEHO, TO TPOUCXOIUT
BBIXOJ] M3 IIMKJIA, MHAYE — MpOoBepKa YcCIoBus « D= ?», u nub0 anroputM 3aKaHUYMBACTCS OO
MIPOMCXOAUT IIpollecC BbIUMCIEHHUsA, 3HaueHue | yBennuuBaerca Ha 1. Ilocne BbrYMCiIEHHS
OCYILIECTBIISIETCS BO3BpAT K Havally LUKIA.

CpaBHute co3aaHHbIii Bamu anroput ¢ npeacTaBieHHbIM Ha pUc. 2.

Omnpenenure, CKOJIBKO pa3 OyIeT BbINOIHEH LUKIL

dpasa aHeT
peweHun

Puc. 2. biok-cxema HUKIMYECKOTO aJlrOpUTMA

Ilepeuens pexoMeHAyeMbIX Y4eOHBLIX U3daHU, WHTepHeT-pecypcoB, 10MOJHUTEJIHLHOM
JINTEPaTyphbl
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— M.: U3narensckuii neHtp «Akagemus», 2016.
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st CITO — M.: UznatensctBo FOpaiit, 2019
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[TanTeneen B.H. OcHOBBI aBTOMAaTHU3aLAN MPOU3BOJICTBA: yue0.mocodune JUTS
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