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[HosicHUTEIBbHASA 32N CKA

JlaHHBIE METOAMYECKHE YyKa3aHWs IO BBHIMOJHEHHUIO MPAKTHYECKHX paboT Mo ydeOHOM
muciuuinie  OCHOBBI ABTOMATU3ZALIMU TIPOU3BOJACTBA wu npennasHadeHbl s
oOyuatomuxcs 1no npodeccun 15.01.37 Crecapb M0 KOHTPOJIBHO- U3MEPUTENBHBIM Ipubopam u
aBTOMATHKE.

PexomeHanuu npenHa3HaueHbl A7 OKa3aHWsS MOMOLIM OOyYarOIIMMCS MPH BBITOJTHEHUN
MIPAKTUYECKUX padoT.

OcHoBHoO¥1 11enbi0 TpakTHyeckux padot mo auctumimae OCHOBBI ABTOMATU3ALINN
I[TPOU3BOJICTBA  sBnsercs moAroroBka  oOydarommxcs  d(PQPEKTHBHO  HCIOJIL30BaTh
HE00XO0IMMbIE 3HaHHS B IPOPECCUOHATIBHOM 1eATEILHOCTH.

BoinonHeHne  mpakTH4ecKMX ~— paboT  CHOCOOCTBYET — 3aKpEIUICHUI0  M3YyYEHHOTO
TEOPETUYECKOro MaTepuaa,

Bri6op comepkanus M oObeMa MPaKTUYECKUX 3aHSATHI OMpeseNieH MCXO0ls U3 CI0KHOCTU
yueOHOro marepuaia JIjsl YCBOCHUS HM3Y4YaeMbIX TEOPETHUECKUX MOJOKEHUH I MpeicTosIei
npoeCCHOHATBHON JEATENbHOCTH, a TakXke sl (POPMHUPOBAHUS ILIEIOCTHOTO NPEACTABICHUS O
coJiep>KaHuU Y4eOHOH NUCUUIUIMHBL. B X0/1€e BbINoMHeHUs 3aaHnii y o0yyaroumxcs GopMHUpyrOTCst
MPAKTHYECKHEe YMEHHMS W HaBBIKM OE€30MAaCHOTO BBIMOJHEHUS pPadOT, YTO COCTAaBISET YacTh
npodecCHOHATBHON MPAaKTUYECKON MOATroTOBKU. DOPMUPYIOTCS T'pa)KIaHCKUE MO3UIUHN (3HAHUE
TPYJIOBOIO  3aKOHOAATEIbCTBA), MCCIENOBATEIbCKUE YMEHUs (YMEHHUs [enaTh BBIBOJBI),
OTBETCTBEHHOCTb, CIIOCOOHOCTh pabOTaTh B KOJUIEKTHBE. B KOHIE Kaxk10il paboThl MpUBOASTCA
KOHTPOJIbHBIE BOTIPOCHI, HA KOTOPHIE HEOOXOIUMO OTBETHUTb.

B omnucaHMM TpPaKTUYECKUX 3aHATHH MNPUBOAATCS 1eidb padoThl, HEOOXOIUMbIE
TEOpPETUYECKHE CBEIEHHS MO0 H3y4aeMoMy (HakTopy, ONHCAHHWE YCTAaHOBOK WJIM TPUOOPOB,
METOJIMKa TMPOBEACHUS padOThl, MOPSAOK OG(OpPMIIEHUS OTYeTa, B KOTOPOM B 00s3aTEIIbHOM
MOPSAKE JOKHBI ObITh BHIBOJABI U MPEAIOKEHHUS MO BHITTOTHEHHOMY HCCIIEAOBAHUIO.

[lepeyeHb MPaKTUUYECKUX 3aHATUH M KOJIMYECTBO YAaCOB HAa UX MPOBEJCHHUE OTPAKEHO B
y4eOHOM IIJ1aHe U pabodeil mporpaMme.

OTtuer o paboTe BKIIOYaeT B ceOs: Ha3BaHME; LI€Jb PabOThI; KPaTKOE OMHCAHHUE TEOPUHU
BOIPOCA, UCIOIb3YyEMbIX 000pYI0BaHUS U MPUOOPOB; Pe3yJbTaThl UCCIEIOBaHMS B BUIE TaOIHII,

Fpa(I)I/IKOB " pacyYCTOB; BBIBOJbI U TIPCAJTIOKCHUA.



IIpakTyeckas padora Nel

HccnenoBanue padboTsbl NpeaoXpaHUTeIsS
Llesnb paboThI: 3yUnTHh paboTy YCTPOMCTB, pa3BUBATh HABBIKUA CAMOCTOSTEILHON pabOThI;
pa3BUBATh YMEHHUS aHATM3UPOBATH PA0OUYYI0 JOKYMEHTAIUIO
O0opynoBaHue U MaTepuAJIbI:
MarHuTHbIi mycKaTellb, UICTOYHHUK TOKA, TECTEP.
Xon padoTsl
1. PaccmoTtpeTs yCTpONCTBO IPEIOXPAHUTENS U OMTUCAaTh 0003HAYEHUS TTO3HITHIMA.
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3. OTBETUTH Ha BOTIPOCHI:
Jnst gero cirykaT npeaoXpaHuTeNb?
Kaxwe tune! u Buasl Bel 3HaeTe?
[TpuaIMI paboTH IPETOXPAHUTET.



IMpakTnyeckas padbora Ne2
Omnpenenenye BUJOB U3HOCA U THUIIA Pa3pyLICHUs pa3IMuHbIX THUIIOB JeTajlel KUIl U
a. llenb paboThl: U3y4YHUTh BUBI H3HOCA U Pa3pyILICHUs I€TAICH U MEXaHU3MOB

OOume cBeneHus

H3noc —T1OCTENIEHHAsl TOBEPXHOCTHAs  pa3pylIeHHE MaTepuaja ¢ HU3MEHEHHEM
TE€OMETPUYECKUX (OPM M CBOKCTB TTOBEPXHOCTHBIX CIIOEB JICTAJICH.

beiBaer nsHoc:
- HOPMAJIbHBIN;
- aBapUITHBII.

B 3aBucHMMOCTH OT IPUYMH U3HOC JEIHUTCS Ha 3
KaTeropuu: l. XUMHYECKHUIA;
2. ¢pu3nvecKuit;
3. reroBoit HopmanwvHwlil u3noc — U3MEHEHNE Pa3MepOB, IPOUCXOIAIIEE B KOPOTKUN CPOK U3-3a

HEMpaBUWJIBHOTO MOHTAXa, SKCIUTyaTallui U TEXHUYECKOT0 00CITyKUBaHUSL.

XumuuecKkuii u3HOC — 3aKII0YAETCs B 00pA30BaHUU HA MOBEPXHOCTHU JETaJIell TOHUANIINX
CIIOEB OKUCH C MOCIEAYIOIUM OTIIEIyUIMBaHUEM 3THUX cioeB. IIpoucxopsamme paspyleHus
COIIPOBOXAAIOTCS OSIBJIEHUEM P KaBUMHBI, pa3belaHns MeTala.

QDu3uuecKkuii u3HOC — IPUINHOU MOXKET
OBbITh: 3HAYUTENIbHbIE HAIPYy3KH;

- TIOBEPXHOCTHOE TPEHHUE;
- abpa3uBHOE U MEXaHUUYECKOE BO3/EHCTBUE.

W npu 5TOM Ha AeTajsaX NOSBISIETCA:
- MUKPOTpPEILUHBI;

- TPELIVHBI;

- IOBEPXHOCTh METaJla CTAHOBUTCS IIEPOXOBATAs.
dusnueckuii U3HOC ObIBACT:

- OCIIOBUIHBIN;

- YCTaJOCTHBIN;

- abpa3uBHBIii;

- 3po3usl.

Tennogoii uzHoc — XapakTepU3yeTCsl BO3HUKHOBEHUEM M IOCIEIYIOIIMM pa3pyLICHHEM
MOJIEKYJISIDHBIX CBsI3€d BHYTpUM MeTaula. BO3HMKaeT u3-3a NOBBILIEHHONM WM IOHW)KEHHON
TEMIIEPATYPBI.

[TpyunHEl, BAUAIONINE HA U3HOC:

1. KauecTtBO MaTepuana aerajien.

Kak npaBuio 1ig 60abpIIMHCTBA JeTallell HK3HOCOYCTOMUNBOCTh TEM BBIIIE, YEM TBEPIKE UX
IIOBEPXHOCTh, HO HE BCET/a CTENIEHb TBEPAOCTH NPSMO NPONOPLHOHAIBHA H3HOCOYCTONYMBOCTH
Matepuaisl, 001aJat0I1e TOJIBKO OOJIBIION TBEPIOCTHIO UMEIOT BHICOKYIO H3HOCOYCTONUHUBOCTD.
OpHaKo MpH 3TOM BO3pPACTAET BEPOSITHOCTH MOSBIECHUS PUCOK U OTPHIBOB YAaCTHUI] MaTepHaa.
[TosTOMY Takue feTanu TO0JKHBI 00J1a/1aTh BBICOKON BSI3KOCTBIO, KOTOPAs MPEISATCTBYIOT OTPHIBY
yactull. Eciiu aBe netany u3 oAHOPOAHBIX MAaTEPUATIOB UCTIBITHIBAIOT TPEHHUE, TO CIIEI0BATEIBHO C
MOBBIIIIEHUEM KOA(QPHUIIMEHTA TPEHUSI OHU OBICTPO M3HAIIMBAIOTCA, CJIE0BATENILHO Oojiee Joporue
Y TPYJHO 3aMEHsIEMbIE JIeTall HY»KHO U3TOTOBJIATH U3 O0jiee TBEPAOro, KaYeCTBEHHOIO U I0POroro
MmaTtepuaia, a Ooyiee JemeBble MPOCTHIE MAETANM H3TOTABIMBATh M3 MaTepHaja C HHU3KUM
KO3 (HULUEHTOM TPEHUS.

2. KagecTBO 00pabOTKH MOBEPXHOCTH JCTAIH.

YcTaHOBIIEHO TPH NEPHOJA U3HOCA JETAIIN!

- HA4aJIbHBIM epuo NpupabOTKU — XapaKTepu3yeTcs OBICTPHIM YBEIHMUECHHEM 33a30pa MOIBHXKHBIX
COEMHEHMUI; - IepHOJ] YCTAHOBHUBILETOCSI U3HOCA — HAOJII0JaeTCsl MEITIEHHOE, TIOCTENIEHHOE
W3HAIINBaHUE;



- MepuoJ] OBICTPOT0, HAPACTAIOIIIETO U3HOCA — BHI3BIBAEMbBIN 3HAUUTEIHLHBIM MOBBILICHHUEM 3230POB
Y U3MEHEHUEM T'eOMETPUIECKUX (HOpM JeTalei.
JU71st IOBBILLICHUS CPOKA CITY>KOBI 1eTaneil HeoOXOaUMO:
- COKPAaTUTh MAaKCHUMAJILHO TIEPBBIN MEPUO/I, ITyTEM OUYCHb TOYHOW U YUCTOU 0OpaOOTKHU JeTaNeH;
- TIOBBICUTh MaKCUMaJIbHO BTOPOM MEPHUO/I;
- IPEIOTBPATUTh TPETUN TTEPUOI.

3. Cma3ska.
Croit cMa3ku, BBOAMMOM MEXTy TPYIIMMHUCS ASTAISIMH TIOTIa 1asl, 3aOJHSIET BCE MIEPOXOBATOCTH U
HEPOBHOCTH M YMEHBILIAET TPEHHE U U3HOC BO MHOIO pa3.

4. CKOpOoCTb IBIKEHHUSI JI€TaJIed U yIeTbHOE 1aBJICHHE.
Ha ocHOBaHMM OMBITHBIX JIaHHBIX YCTAHOBJIEHO, YTO MPU HOPMAIBHBIX YIENbHBIX Harpy3kax u
ckopocTsx apwkeHus ot 0,05 go 0,7 pa3psiBa MaciIsIHOTO €Ol HE TPOUCXOANT U JeTallb paboTaeT
noiro. Eciau noBbICUTh Harpy3Ky, TO U3HOC JETaJIM BO3PACTET MHOTOKPATHO.

5. Hapyenue xeCcTKOCTH B HENOABUKHBIX JETaNAX.

6. Hapymenne mocaoxk.

7. Hapyenue B3auMOpacioJIOKEHHS JETANEN B CONPSIKCHUAX.

KoHTtposbHBIE BOIIPOCHL:

1. Kakue MeTozibl 10 OMpEeIeNICHUIO0 U3HOCA JIeTalleid Bbl 3HAETE?
2. Kakyio ocHacTKy U 000pyA0BaHHE HEOOXOAUMO JJIsl BBITIOJHEHHUS paboT?
3. Kak BbInoNHAIOTCS pabOTHI [0 OMPEIEICHUI0 U3HOCA TUIIOBBIX JeTaei

TecToBbIC 3aJaHUS AJISl CAMOCTOATEILHOI0 KOHTPOJIS
1. Haiite onpeaeneHne HaIeKHOCTH U3EIUU.
A) CBoiicTBO u3enusl BBINOJHATH 3aJaHHBIE (DYHKIUH, COXpaHAS CBOM HKCIUTyaTallMOHHBIE
MOKa3aTeM B 33JJaHHBIX IpejesiaX B TCUCHHE TPeOyeMOoro MpoMeKyTKa BPEMEHU WM TpeOyeMoit
HapabOTKY;
B) CBoiicTBO u3aenus COXpaHATh pabOTOCIOCOOHOCTh B TEUEHUE HEKOTOpOM HapaboTku 0Oe3
BBIHYKJICHHBIX [IEPEPLIBOB;
C) CpoiicTBO u3aenus. 3aKIOYAIIUMECS B €ro IMPHCIOCOOJCHHOCTH K MPEIYIPEkKICHUIO,
OOHApY)KECHHIO W YCTPAHCHHIO OTKAa30B M HEWCIIPABHOCTEH ITyTeM NPOBEICHUS TEXHUYECKOTO
00CITy’)KUBaHHSI 1 PEMOHTOB;
D) CBoiicTBO M31enusi COXpaHATh O0YCIIOBJICHHBIE HKCIUTyaTal[HOHHBIE MOKA3aTeNd B TEUCHHE U
10CJIe CPOKa XPaHEHUS! U TPAHCIOPTUPOBAHUS, YCTAHOBIEHHOTO TEXHUYECKON JTOKYMEHTAIUH;
E) CgoiictTB0 wu3aenuss COXpaHATh pabOTOCIOCOOHOCTh 10 TMPEIACIBHOTO COCTOSIHHSL C
H€06XOI[I/IMI>IMI/I nepepbiBaMu AJid TCXHUYCCKOT'O 06CHY)KI/IBaHI/I§I 1 pCMOHTOB.
2. laiiTe onpezaeneHre 6€30TKa3HOCTU U3/AEITHH.
A) CBOHCTBO W3AENUs BBHINOJNHATH 3aaHHBIC (DYHKIUH, COXPAaHAS CBOM AKCIUTyaTal[HOHHBIE
MoKa3aTea B 33JaHHBIX IpejesiaXx B TeUueHHE TpeOyeMoro MpoMeKyTKa BPeMEHU WU TpeOyemoi
HapabOTKH;
B) CsoiicTBO u3nenus COXpaHATh PabOTOCTIOCOOHOCTh B TEUEHUE HEKOTOpPOW HapaboTkKu 0e3
BBIHYKJICHHBIX [IEPEPHIBOB;
C) CaoiicTBO wu3AeTHs. 3aKIIOYAIONIMECS B €ro IMPHCIOCOOJCHHOCTH K TPEAyNpPEeKICHHIO,
OOHApPY)KEHHIO W YCTPAHEHUIO OTKA30B W HEHWCIPABHOCTEH IyTeM NPOBENCHUS TEXHUYECKOTO
00CITy’)KUBaHHSI 1 PEMOHTOB;
D) CBo#CTBO H3/€Hs COXPaHATh OOYCIIOBJIEHHBIE SKCIUTyaTallMOHHBIE MOKa3aTeld B TCUCHHE U
MOCJIe CPOKa XPAHEHUS ¥ TPAHCIIOPTUPOBAHUS, YCTAHOBICHHOTO TEXHHYECKON JIOKYMEHTAIIHH;
E) CBoiicTBO wu3menus COXpaHATh PadOTOCTOCOOHOCTh JO TPEACILHOTO COCTOSHUS C
HEOO0XOIMMBIMU TEpePhIBAMHU JJIS1 TEXHUYECKOT'O OOCITY>KUBAHHSI U PEMOHTOB.
3. JlaiiTe onpenenenne peMOHTOIIPUTOJHOCTH U3/IEJINH.
A) CBoOHCTBO UW3IENUsl BBINOJHATH 3afaHHBIC (DYHKIUH, COXPaHAS CBOM DKCIUTyaTal[HOHHBIE
MoKa3aTeIM B 33JaHHBIX IpejesiaXx B TeueHHe TpeOyeMoro mpoMeKyTKa BPeMEHU WU TpeOyemoi
HapabOTKH;



B) CgolicTBO u3aenaMs COXpaHATh PabOTOCIOCOOHOCTh B TEUYEHHE HEKOTOpOW HapaboTku 0Oe3
BBIHYK/JICHHBIX MIEPEPHIBOB;
C) CaoifctBO wu3Aenus. 3aKiIIOYalONIMEcs B €ro IMPHCIOCOOJCHHOCTH K NpeaylpexICHHIO,
OOHapyKEHHI0 U YCTPAHEHHIO OTKAa30B M HEHCIPABHOCTEW IyTEeM MPOBEACHUS TEXHUYECKOTO
00CITyKMBaHUS U PEMOHTOB;
D) CgoiicTBO u3Aenusi COXpaHATh OOYCIIOBJICHHbIE SKCILTyaTallMOHHBIE MOKa3aTeNu B TEUCHHE U
Moclie CpoKa XpaHEHHs ¥ TPAHCTIOPTUPOBAHHUS, YCTAHOBICHHOTO TEXHUYECKOM TOKYMEHTAIUH;
E) CaoiicTBO wu3zmenus CcOXpaHATh pPabOTOCIOCOOHOCTh JI0 TMPEAETIbHOIO COCTOSHUS C
HEOOXOIMMBIMU TIEpEPHIBAMU JJISI TEXHUYECKOTO OOCITY>)KUBAHHSI U PEMOHTOB.

4. aiiTe onpeiesieHue COXPaHIEMOCTH U3IETHII.
A) CBoiicTBO M3AENHs BBINOIHATH 33JaHHBIC (DYHKIMH, COXpaHSSA CBOM JKCIUTyaTal[HOHHBIE
MOKa3aTeI B 33JaHHBIX Ipejenax B TeUeHHE TpeOyeMoro mpoMeKyTKa BPeMEHU WM TpeOyemoit
HapabOTKH;
B) CBoiicTBO u3aenus COXpaHATh padOTOCIOCOOHOCTh B TEUEHHUE HEKOTOpOM HapaboTku 0Oe3
BBIHYK/ICHHBIX TTEPEPHIBOB;
C) CsaoiicTBO u3enMs. 3aKJIIOYAIOLUIMECS] B €ro MNPUCIIOCOOJIEHHOCTH K MpeAyIlpeskKICHHIO,
OOHApY>KECHUI0O M YCTPAHEHUIO OTKA30B M HEHUCIPABHOCTEW IyTeM NPOBEIEHUS TEXHUYECKOTO
00CITy>)KUBaHHS U PEMOHTOB;
D) CBoiicTBO M31enusi COXpaHATh O0YCIIOBJICHHBIE HKCIUTyaTal[HOHHBIE MOKa3aTeNd B TEUCHHE U
M0CJIe CPOKa XPaHEHUS ¥ TPAHCTIOPTUPOBAHUS, YCTAHOBICHHOTO TEXHMYECKON JTOKYMEHTAIIHNH;
E) CaolicTBO wu3menust COXpaHsATh pabOTOCMOCOOHOCTh JO TMPEACIBHOTO COCTOSIHHUSI C
HEOOXOIMMBIMU TIEPEPHIBAMH JIJISI TEXHHYECKOTO OOCITY>)KUBAHHSI 1 PEMOHTOB.

5. [laiite onpeaeneHue T0ArOBEYHOCTH U3ICIINH.
A) CBoiicTBO u3JeNHs BBINOJHATH 3aJaHHbIC (DYHKIIMH, COXpaHSAS CBOM SKCILTyaTallMOHHBIE
MoKa3aTeIy B 33JaHHBIX IpejesiaXx B TeUeHHE TPeOyeMoro MpoMeKyTKa BPEMEHH WM TpeOyeMoi
HapabOTKH;
B) CgoiicTBo m3menusi coxpaHsATh PabOTOCIIOCOOHOCTh B TEYEHHE HEKOTOPOM HapaboTku 0e3
BBIHYKJICHHBIX MTEPEPHIBOB;
C) CBoiicTBO wu3menus, 3aKIIOYAIOIIMECS B €ro MPUCIOCOOICHHOCTH K MPEAYNPEexXIACHHIO,
OOHApPY)KECHHIO M YCTPAaHEHUIO OTKA30B M HEHCIPABHOCTEHW IyTeM NPOBENEHUS TEXHUYECKOTO
00CITyKMBaHHS 1 PEMOHTOB;
D) CpoiicTBO m3nmenusi COXpaHsATh OOYCJIOBJIICHHBIE IKCILTyaTallMOHHBIE TOKA3aTeld B TCUCHHE U
MocJie CpoKa XpaHEHHs U TPAHCTIOPTUPOBAHMUSI, YCTAHOBICHHOTO TEXHUYECKOM TOKYMEHTAIUH;
E) CgoiictBO wu3menusi COXpaHiATh PpabOTOCIOCOOHOCTh 70 TPEACIBHOTO COCTOSHHS C
HEOOXOUMBIMHU MIEPEPHIBAMHE ISl TEXHHUECKOTO OOCITYKUBAHUS 1 PEMOHTOB.

6. @u3uyeckas J0JITOBEYHOCTD — 3TO ...
A) TIpoaomKUTENEHOCTS PaOOTHI U3AETHS B CPETHUX YCIOBUAX IO CPEIHETO WM KalTUTaIHbHOTO
pPEMOHTA;
B) Cpox ciry>:x0bl MaIlIiHbI, IOCIE KOTOPOTO MAIlIMHA CTAHOBUTCS TEXHUYECKH U IKOHOMHYECKH
Hed(p(EeKTUBHOM MO CPaBHEHUIO C HOBBIMU MAIIMHAMU, 00JIee COBEPIICHHBIX KOHCTPYKIIHIA;
C) DKOHOMHYECKH T1eJIeCO00pa3HBIA CPOK CITYKOBI MAIIMHBI, COOTBETCTBYIOIINH MUHUMAIBHOMY
3HAYEHUIO YJeIbHOW Ce0ECTOMMOCTH €€ PabOThI;
D) Cpox ciy»x06s1 Mamuab! 10 niepBoro KP;
E) Cpoxk ciyx0b1 MamuHbl Mex 1y nByms KP.
7. MopainbHasi JOJIrOBEYHOCTh — 3TO ...
A) TIpoaomKUTeTbHOCTh PA0OTHI H3AETHUS B CPETHUX YCIOBUSIX IO CPEIHETO MM KATUTAIbHOTO
PEMOHTA;
B) Cpok ciry>:x0bl MaIliHbI, MOCIE KOTOPOTO MAIlIMHA CTAHOBUTCS TEXHUYECKH U IKOHOMHYECKH
HEed(PPEKTUBHOM 1O CPAaBHEHUIO C HOBBIMU MAallIMHAMU, 00JIee COBEPIICHHBIX KOHCTPYKITHIA;
C) DKOHOMHYECKH 11eJI€CO00pa3HBIA CPOK CITYKOBI MAIIMHBI, COOTBETCTBYIOIINNA MUHUMAJIBHOMY
3HAYEHUIO YJIeIbHOW ce0ECTOMMOCTH €€ PabOThI;
D) Cpox ciy»x6s1 Mamunb! 10 niepBoro KP;



E) Cpoxk cityx0b1 MamnHbel Mexay asymst KP.

8. TeXHUKO-3KOHOMUYECKasi JOJITOBEYHOCTh — 3TO ...
A) IIpoaomKUTeNIbHOCTS PaOOTHI U3AETHS B CPETHUX YCIOBUAX O CPEIHETO WM KallUTaIbHOTO
PEMOHTA;
B) Cpox ciry>:x0bI MallIMHbI, IOCIE KOTOPOTO MAIIMHA CTAHOBUTCS TEXHUYECKH U IKOHOMHYECKH
Hed(PPEKTUBHOI MO0 CPABHEHUIO C HOBBIMU MAllIMHAMH, 00JIee COBEPIICHHBIX KOHCTPYKITHIA;
C) DKxOHOMHYECKH 11eJ1€CO00pa3HBIA CPOK CITYKOBI MAIIMHBI, COOTBETCTBYIOIINNA MUHUMAJIBHOMY
3HAYEHUIO YJIeIbHON ce0eCTOMMOCTH €€ paboThl;
D) Cpox ciyx6s1 Mamuubl 10 niepsoro KP;
E) Cpoxk ciyx0b1 MamuHbel Mexay aAByms KP.

9. lepopmarnwmst marepuaia — 37O ...
A) Vzmenenne Gopmbl U pa3MepoB AETaIH B pE3yJIbTaTe MPUIOKEHUS
Harpy3ku; B) Paspymienue geranu B pe3ynbrare IpUI0KEHUS HATPY3KU;
C) IIpouecc MocTeneHHOro U3MEHEHUs pa3MEPOB Teja MPU TPEHUH, IPOSBIISIONINECS B OTJCICHUH
C TIOBEPXHOCTH TPEHUs MaTepuana u (WIM) ero OCTaTOYHOH e opMaluu;
D) Pe3ynbraT u3HAIIMBAHUS, IPOSBIISIONIUECS B BUAC OTACICHHS WM OCTATOYHOU nedopMauu
MaTepuania;
E) ConpoTtuBnenue, BO3HUKAIOIIEE ITPH B3aUMHOM MIEPEMEIIEHIH COTIPUKACAIOIIUXCS Tell.

10. M3nom maTepuana — 3710 ...
A) 3meHeHue popMbl U pa3MepOB AETAIH B pe3yJIbTaTe MPUIOKEHHUS
Harpy3ku; B) Pa3zpymienue neranu B pe3ynbTaTe IPUIIOKEHUS HATPy3KH;
C) Ilpormecc MoCTENEeHHOTO H3MEHEHUS pa3MEPOB TeJa MPH TPEHUH, TIPOSBIISIONINECS B OTICIICHIH
C MIOBEPXHOCTH TPEHHsI MaTepHasa u (UIM) ero 0cTaTouHoM nedopmanuu;
D) Pe3ynbTaT u3HaIIKMBaHUS, IPOSBIISIONIUECS B BUAE OTAEICHHS WM OCTaTOYHOU nedopManuu
MaTepuana;
E) ConpoTtuBnenue, BOZHUKAOIIEE MTPH B3aUMHOM MEPEMEILIEHUHN COMTPUKACAIOIINXCS TEJl.

11. M3HamuBanus MaTepraia — 37o ...
A) M3menenue GpopMbl U pa3MepoB AETAIN B PE3yJIbTaTe MPUIOKECHHUS
Harpy3ku; B) Paspymienue geranu B pe3ynbrare IpUI0KEeHUS HATPY3KU;
C) IIpormecc MoCTENEHHOTO H3MEHEHHS pa3MEPOB TeJa MPH TPEHUH, TIPOSBISIONINECS B OTCIICHIH
C TMIOBEPXHOCTH TPEHUs MaTeprana u (WIM) ero OCTaTOYHOH e opMaruu;
D) Pe3ynbraT H3HAIIMBAHWS, TIPOSIBIISIONINECS B BUJIC OTACICHHS WIIA OCTATOYHON JeopManuu
MaTepuania;
E) ConpoTtuBnenne, BO3HUKAIOIIEE MTPH B3aUMHOM MIEPEMEIIEHIH COTIPUKACAIOIIUXCS Tell.

12. B cimyyae MOBBIIICHUS] POMEXYTOYHOTO IaBIICHUS KoMmImpeccopa 6onee ueM Ha 0,23
MITa unmn nonmxenus g0 0,2.MIla,...
A) mpoucxoaut u3MeHeHue GopMbl U pa3MepPOB JIETAIH B pe3yJIbTaTe MPUIIOKEHHS Harpy3KH;
B) nmpoucxoaut paspyuieHne AeTaiy B pe3ysibTaTe MPUI0KESHUS Harpy3KH;
C) uger mporecc NOCTENEHHOTO0 U3MEHEHHS Pa3MepOB TeJla IPU TPEHUHU, MPOSIBIIAIOLINECS B
OTAEJICHUH C TIOBEPXHOCTH TPEHUS MaTepuaia u (WiIM) ero OCTaTOYHOH aedopMaluu;
D) Heo0X0AMMO U3MEHUTH PE3yIbTAT AABICHHS, IPOSBIIAIONINECS B BUAE OTACIICHUS UITH
0CTaTOYHOM JeopMaliuu MaTepuana;
E) ocraHOBHTE KOMITpECCOp U CeNaTh PEBU3HUIO KJIANIAHOB, CMEHUTH ITOJIOMAHHBIC TUIACTHHBI.

13. B ciayyae mOBBINICHUsS] KOHEYHOTO JABJIEHUS B BO3ayxocOopHHKe Oojiee yem Ha 0,85
MIla, ocTaHOBUTH KOMIIpECCOpP COPOCUTH [aBJICHHE B BO3AYXOCOOpDHHKE, CHENaTh PEBU3UIO
MPeIOXPaHUTEIHLHOTO KJIallaHa ¥ OTPETYJIUPOBaTh Ha JlaBlieHHe cOpoca Ha ...
A) 0,8 MIla;
B) 0,25 MIla;
C) 0,20 - 85 MIla;
D) 0,2 -0, 5 MIlIa;
E) 0,82 - 0,85 MlIla .



14. Tekymmm peMOHTOM Ha3bIBAIOT PEMOHT,
A) IlpennasHaueHHBId 711 THOJAEpkKaHUS PabOTOCIIOCOOHOCTH OTAENBHBIX YacTeil B LEIOM
WCIIPABHOM MAIlVHBIL;
B) Ilpu xoTOpoM BOCCTaHaBIMBAETCS PAOOTOCIIOCOOHOCTh BaXKHBIX YacTEH MAllMHbI, yTpaueHHas B
pe3yibTaTe €CTECTBEHHOTO U3HOCA JETAIIEH;
C) OcymecTBisieMblii C IEJIbI0 BOCCTAHOBJICHUS HCIPABHOCTH W MOJHOTO, WM OJM3KOro K
MIOJTHOMY, BOCCTAHOBJIEHHMSI pecypca H3Jelusi C 3aMEHOW WM PEMOHTOM JIIOOBIX €ro vacrei,
BKJII04ast 0a30BbIe, U UX PETyJINPOBKOIi;
D) Ortpacnp Hayku, U3ydaromiasi yCTaHABIMBAIONIAs MPU3HAKN HEUCIPABHOI'O COCTOSIHUS, a TaKKe
METOJIbl, TMPUHIMUIBI U CPEACTBA, MPU MOMOIIM KOTOPHIX JAaeTCsl 3aKIIOUYEHHE O XapakTepe M
CYLIECTBE HEHCIIPABHOCTEH CUCTeMbl Oe3 ee pa300pKu M MPOU3BOAMTCS IMPOTHO3UPOBAHME €€
pecypea,
E) IIpaBunbHOro OTBETA HET.

15.HedrenpombicioBoe o0opyioBaHue OCHaIaeTcs JIByXCTyIIEHUaTbIMU
OecKpeHIKOTI(HBIMA KOMITIPECCOPAMM . ...
A) s monaep:kaHus paboTOCIOCOOHOCTH OTAEIBHBIX YacTEeH B 11€7I0M MCIIPABHOM MallMHBI,
B) npu koTopom BoccTaHaBiIMBaeTcs paboOTOCIIOCOOHOCTh BaXKHBIX YaCTeH MAIlIMHBI, yTpaueHHas B
pe3yibTaTe €CTECTBEHHOTO U3HOCA JETANICH;
C) c ero peryiampoBKOH;
D) mnpu noMomu KOTOPBIX AA€TCs 3aKJIIOUEHUE O XapaKTEPEe U CYLIECTBE HEUCIIPAaBHOCTEN
cucTeMbl 6e3 ee pa30opKU U MPOU3BOAUTCS MPOTHO3UPOBAHHUE €€ pecypca;
E) npocroro neiictBusi..

16. KanuTanbHbIM pEMOHTOM Ha3bIBalOT PEMOHT,
A) IlpennaszHaueHHbI [UIg TOAJAEp)KaHUS PaOOTOCIIOCOOHOCTH OTAEIBHBIX YacTe B IIEJIOM
WCIIPAaBHOM MaIlVHBIL;
B) Ilpu k0TOpOM BOCCTaHABIMBAETCS PAOOTOCIIOCOOHOCTh BaXKHBIX YacTE MAIlIMHbI, yTpaueHHas B
pe3yibTaTe €CTECTBEHHOTO U3HOCA JETANICH;
C) OcymecTBisieMblii C LEIbI0 BOCCTAHOBJICHHS MCIPABHOCTH M TIOJIHOTO, WJIM OJIU3KOTO K
MIOJTHOMY, BOCCTAHOBJICHHsI pecypca H3AeNHs C 3aMEHOH WM PEeMOHTOM JIOOBIX €ro dvacrei,
BKJII0Yast 0a30BbIe, U UX PETyJINPOBKOIi;
D) Otpacnp Hayky, U3ydaromiasl yCTaHABIMBAIONIAs MPU3HAKK HEUCIIPABHOI'O COCTOSIHUS, a TaKKe
METOJIbl, MPUHIMIBI U CPEACTBA, MPU IOMOIIM KOTOPHIX JAeTCsl 3aKIIOUYEHHUE O XapakTepe M
CYLIECTBE HEHCIIPABHOCTEH CUCTeMbl 0e3 ee pa300pKu M NPOU3BOAMTCS IMPOrHO3UPOBAHHE €€
pecypea,
E) IIpaBunbHOTO OTBETA HET.

17. JInarHOCTHKON HA3BIBAIOT,
A) IlpennasHaueHHbI U1 MoAjepX aHUA PabOTOCHOCOOHOCTH OTHENbHBIX YacTell B IEJIOM
UCIIPaBHOM MAallIUHBI,
B) Ilpu k0TOpOM BOCCTaHABIMBAETCS PAOOTOCIIOCOOHOCTh BaXKHBIX YacTEl MAlllMHbI, yTpaueHHas B
pe3yibTaTe €CTECTBEHHOTO U3HOCA JETANICH;
C) OcymecTBisieMblii C I€JIbI0 BOCCTAHOBJICHUS HCIPABHOCTH W TMOJHOTO, WM OJM3KOrO K
IIOJTHOMY, BOCCTAHOBJIEHHMsI pecypca H3Jelusi C 3aMEHOW WM PEMOHTOM JIIOOBIX €ro yacrtew,
BKJII0Yast 0a30BbIe, U UX PETyJIMPOBKOIL;
D) Ortpacnp Hayky, U3ydaromasi yCTaHABIMBAIOLIAs MPU3HAKK HEUCIIPABHOI'O COCTOSHUS, a TaKKe
METOJIbl, MPUHIUNBI U CPEACTBA, NMPU IOMOIIM KOTOPHIX JAaeTCsl 3aKIIOUYEHHUE O XapakTepe M
CYLIECTBE HEHCIIPABHOCTEH CUCTEMbI 0e3 ee pa300pKu M MPOU3BOAMUTCS IMPOTHO3UPOBAHHE €€
pecypea,
E) IlpaBunbpHOTO OTBETA HET.

18. bazoBas neranb koMIipeccopa - ...
KapTep; A) KJamas;
B) marys;
C) kppbIka;



D) Bce oTBeThI paBUIIbHBI;
E) xaprep.
19. I1o oKOHYaHNK PEMOHTA MOTPYKHBIE HACOCHI IPOXOIAT UCIIBITAHUE HA . ...
A) mnepcoHalloM, IPOU3BOAAIIUM AUArHOCTUPOBAHNUE;
B) npounoCTS ;
C) cuny;

20. PeMOHT y371a KIMHOPEMEHHO nepeaadu MPOBOAUTCS TPH HEOOXOIUMOCTH
.... A) 3aMeH®bI arperara;
B) 3amensr;
C) 3ameHBI peMHEH;
D) 3aMeHBI IIIKWBOB;
E) 3aMeHbI NOIIIUITHUKOB.
21. Ilepen pa3zbopkoii aeTanu HeTEIPOMBICIOBOTO 000PYAOBAHUS OUHUIIAIOT OT TPSI3H U
... A) IPOMBIBAIOT.;
B) nponysator;
C) mporoHsIoT;
D) Bce oTBeTh IpaBUIBHBI,
E) IIpaBuibHOTO OTBETA HET.
22. Ilpu peMOHTE MOTrpy>KHOIM 1LIEHTPOOEKHBIN HacoC pa3OuparoT Ha ...

B) croune;

C) c6opouHO-pa3z0b0pOUNOM CTCHJIC;
D) Bce oTBeTHI IpaBUIIBHBI,

E) IlpaBuibpHOTO OTBETA HET.

23. COopka Hacoca MPOU3BOAUTCS B MOCIEA0BATEIBHOCTH, . . ..

A) mocnenoBaTebHOM pa30opKe;
B) napannensHol pazbopke;

C) obparHoii cOopke;

D) Bce oTBeTHI IpaBUIIBHBI,

E) oGparnoii pazbopke.

24. TpyObl yKIaabIBalOT Ha MEPEIBUKHBIE POJIMKOBBIE OTIOPHI CTAHHIIBI IIpecca U MPaBsIT

MPeccaMH ¢ YCHIJIMEM Ha IITOKE JI0. ...
A) 0,8+0,9;
B) 1,0+1,2 MII;
O) 1,2+1,5 MIJ;
D) 0,6+0,7 MII;
E) 0,5 MIIL.

25. HepazbeMHOE UM pa3beMHOE COEJMHEHHUE JIBYX WK OoJiee ieTalneil, KOTopoe MOXeT
OBITH pa300paHo U coOpaHO 000COOICHHO ATO - ...

A) neranb;

B) nznenue;
C) y3en.;

D) 3anuacrts;
E) xopmyc.

26. HesaBucumo OT BHMJa peMOHTa (TEKYILIMH, KalWTaJbHBIA) M OT crmocoba peMOHTa
(00e3nMueHHBINH, KPYMHOY3/10BOH, HEOOE3TMUYEHHBIN) MPOLECC BOCCTAHOBJICHHUS OOOpYIOBaHUS
CKJIaJbIBAaETCS U3 psja. ...

A) HECKOJIBKUX MEPEXOJIOB;
B) HeckobKUX onepauuy;
C) npoxo/10B;



D) 0CHOBHBIX TEXHOJOTHYECKUX OTICPAIIHIA,
E) Gonee 15 onepanumu.

27. Tlpu cOopke KOpOOKH HEOOXOAMMO CIEAUTh, YTOOBI TMAPHBIC 3BE3IOYKH ICTTHBIX
nepeaad HaxoJWJIUCh B OJHOM IUIOCKOCTH, IIPU 3TOM, CMEIIECHHE 3BE310YEK OTHOCUTEIBHO JIPYT
JIpyra He JOJKHO IPEBbIIATE. . ..

A) 0,8+0,9;
B) 1,0~1,2;
O) 1,2+1,5;
D) 0,8 - 1,6 mm;
E) 0,5 mm.
28. KanuTaibHbIil pEMOHT IIPEyCMATPUBAET MOJIHOE BOCCTAHOBIICHHUE .. ..

29. IlpocreiiumM METOJO0M OYHUCTKHU JIETATICH SIBISETCS. . ...
A) mporiecc HayTJIepOKUBAHUS TTOBEPXHOCTHOTO CJIOS CTaIbHBIX JAeTanei. HarpeTsix 10
. 0
temnepatypsl cbiiie 900+940"C, yto onpezenseT HauOOJIBIIYIO CKOPOCTh MIPOTEKAaHUs MIPOLEcca;

B) oauH 13 mporieccoB XUMHUKO-TEPMHUUECKOH 00pabOTKH, IPH KOTOPOM MTOBEPXHOCTHBIE CIIOH
CTAJIbHBIX U YyTYHHBIX JI€Talel HAaCBIAIOTCS a30TOM;

C) nporiecc 0AHOBPEMEHHOI'O HACBILIEHUE MIOBEPXHOCTHBIX CIOEB CTAJIM YIIEPOAOM U a30TOM;
D) nporiecc HachIEHHUs IIMHKOM MTOBEPXHOCTH JeTajeil, KOTOpbIe MOTPYy’KaloT B pacilyiaBJIeHHbBIN
IIUHK WJIM TIOMEIIAI0T B MOPOIIOK IMHKA, 00paboTaHHON COsTHOM KucnoToit; E) Moiika
MOTPYKEHUEM B BaHHY C 00€3KUPUBAIOIINM PAaCTBOPOM.

30. OOxaTka 000pyAOBaHMS, €T0 UCIIBITAHUE C LIETBIO0 OIEHKH Ka4yeCTBAa PEMOHTA U
3aKIJIIOUUTENbHASA OKpackKa - ....
A) mporiecc ,KOTOPBIN onpezesnseT HauOOoJIbIIYI0 CKOPOCTh MPOTEKAaHUS MPOLIecca;
B) onuH U3 mporieccoB XUMUKO-TEPMHUECKON 00padOTKH;
C) ocHOBHas orepas peMOHTa;
D) rnaBHast oneparysi peMOHTA;
E) 3axntounrenbHble Oonepany peMOHTA.

No Bompoca OtBer No Bompoca OtBeT No Bompoca OTtBeT
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




IIpakTyeckas padora Ne3
DJIEeMEHTBI ABTOMATHYECKOI0 YIIPABJICHHUS
Llenb paboThl: M3yueHre NpUHIMIIOB IOCTPOEHUS CUCTEMBI aBTOMATUYECKOTO YIIPABJICHUS.
OcHoBHbIE CBEICHUS

PaboTta 11000r0 TEXHMYECKOro YCTPOHCTBA XapaKTEPU3YETCsl OJHOM WM HECKOJIbKUMH
OU3NUECKUMHU NT0Ka3aTeIsIMU (I1apaMeTpaMy, BBIXOJHBIMU CUTHAJIAMM, PEryJIUpPyEeMBIMH
BenMunMHaMu). Hampumep, paborTa reHepaTopa XapaKTepu3yeTcs BEIMYHMHON HANpsDKEHUS U
4acTOTOM TOKa, pabora JBUraTeiss — YIVIOBOW 4acTOTOM BpallleHHs pOTOpa; MapoBOW KOTesl —
JABJICHUEM I1apa, Pe3epByap — YPOBHEM JKUIKOCTH.

[lpu pemieHMHM TNPOW3BOACTBEHHBIX 3a/a4 BO3HHMKAET HEOOXOAMMOCTh CTaOMIM3MPOBATH
JAHHYI0 (U3NYECKYI0 BEIMYMHY B TEXHHYECKOM YCTPOMCTBE WIIM, COIVIACHO TEXHOJOTHYECKUM
TpeOOBaHUAM, JOJDKHBIM 00pa3oM H3MEHHTh €€ 3HaueHue (peryaupoBarb). [J1aBHOM NpUUUHOMN
HE3aIUIAaHUPOBAHHOTO HM3MEHEHMsI PEryJIMpyeMOil BEIWYMHBI SBJISETCSI W3MEHEHUE Harpy3Ku u
JIpYruX BO3MYLIAKOIUX BO3AeHCTBHN. [loaTOMYy 3amadya yMeEHBIIEHHS] OTKIOHEHMS PETYIMPYEMOMR
BEJIMYMHBl OT 33JaHHOM SBJISIETCS OCHOBHOM 3a7auell CHUCTEMbl aBTOMATHYECKOTO YIIPABIICHUS
(CAY).

Jna peweHust 3Toil 3amaun HeoOxoauMmo mpoBecTu aHanu3 padotel CAY u omnpenenuth
kakoil anemeHT CAY Ha Kakoil moKa3arenb KauyecTBa YIpaBICHHUS M KakuM oOpa3oMm BiuseT. Jlms
ATOTO MO 33JaHHOW NMPUHLHUIINAIBHON CXEME OIpPENESOTCS QYHKIIMOHAIbHBIE JIEMEHTBl CUCTEMBbI
yIOpaBleHUs,, KOTOpbIe IMOKa3bIBalOT Ha3HAYEHHE KaXKJIOTO 3JIEMEHTa B Ipoliecce YINpaBiCHUS U
cocTaBigeTcsl pyHKLIHOHAIbHAsACXEMA.

s ananuza CAY ucnonb3yroTcsl IPUHIMIHANIBHAS cXeMa U QyHKIIMOHAIbHAs cXema.

[TpuHnunuanbHas cxema MokasblBaeT (U3NYECKYI0 MPUPOIY JIEMEHTOB aBTOMATHKH,
TEXHUYECKNE XAPAKTEPUCTUKH, IPUHLIMII JCHCTBYS U B3aUMOJECHCTBUE MEKIY HUMMU.

Ha npuHnmnuansHoi cxeme BCe 3JEMEHTBI U CBSI3M MEXAy HUMH H300pa)katoTcs B BHJIE
YCIOBHOTO rpaduueckoro 0003HaueHust. DTO MO3BOJISIET U3TOTOBUTh aBTOMAaTHUYECKYIO CUCTEMY WIIN
IIPOM3BECTHU €€ PEMOHT.

@DyHKIMOHAIBHAS CXEMa COCTOUT U3 (YHKIHMOHAJIBHBIX 3JIEMEHTOB, KOTOPbIE MOKA3bIBAIOT
uX (YHKIMOHAJIbHOE Ha3HAUYEHUE MPU aBTOMATHYECKOM YIPABJIEHUU TEXHOJIOTMUECKUM MPOLECCOM
U CBSI3H MEXy HUMH.

OYHKIMOHATBHBIM DJJIEMEHT — O3TO YCJIOBHO BbIAeNeHHass dYacTb CAY, BBIMOTHSIOMAS
OTpeIeNIEHHYI0 (DYHKIIHIO 110 pean3aliy 3aJaHHOTO aJlTOpUTMa yIpaBJICHUS.

Ha d¢yHkunonanpHOM cxeMe BCe DJJIEMEHTHl (KpOME CpaBHHBAIOIIETO YCTPOMCTBA)
u300pakaroTcss B BHUJAE MPSIMOYTOJIBHUKOB C YyKa3aHMEM HUX (PYHKIHMOHAIBHOTO HAa3HAYCHUS.
CpaBHuBarolee yCTpoicTBO H300pakaeTcsi B BUJE OKPY>KHOCTH C KPECTUKOM BHYTpH. CBS3b MEKIY
JIEMEHTaMU U300pa)kaeTcsl CIUIOIIHBIMU JIMHUSAMHM CO CTpEJIKaMH, IOKa3bIBAIOIIME HAIIPaBICHUE
IIPOXOXAECHUS YIPABISAIOLINX CUTHAJIOB.

O6wbexT ynpasienus (peryiaupoBanusi) (OY) — ManmHbl, anmnapaThl WIK IpyrHe YCTPONUCTBA,
TpeOyeMBbIii PEKUM KOTOPBIX MOAJCPKHUBACTCS PETYIATOPOM IMyTEM YIIpaBlICHUs (pEryIupOBAHUS)
3a/laHHBIX BEJIUYUH.

QOyHKIIMOHAIBHBIE YJIEMEHTHI (PYHKIIMOHAIEHOW CXEMBI:

Ucnonautensroe ycrpoiictBo (M1Y) — (yHKIMOHANBHBINA SJEMEHT, OCYIIECTBIISFOIINI
BbIPA0OTKY YIPABJIAIOIIMX CUTHAJIOB COTJIACHO AalrOpUTMa YINpPaBI€HHUS U HENOCPEACTBEHHO
BO3/ICHCTBYIOLIMX Ha OOBEKT YIPABIECHUs AJI U3MEHEHUs peXXHUMa ero padoThl.

Yeumutens (V) — (QyHKIMOHAIBHBIA 3JEMEHT, B KOTOPOM, HE H3MEHss (pu3myecKyro
IPUPOJly BXOJHOIO CHUTHAJA, OCYLIECTBIIETCS YBEIMYEHHUE €r0 MOIIMHOCTH 3a CUET JHEPruu
BCIIOMOTaTeJIbHOTO UCTOYHHKA MUTAHUS.

[TpeobOpasyromee yctpoiictBo (IIY) — GyHKIMOHATBHBIA DJIEMEHT, NPUHUMACMBIN IS
peoOpazoBaHusl yIPaABISIOLUIEr0 CUTHANIA C EJIbI0 U3MEHEHUS 3aKOHA YIPaBJIeHUs. Y CUIIUTEIbHOE
¥ 1peoOpasyrollee yCTpOHCTBa MOTYT ObITh OOBEAMHEHBI B OUH (PYHKIIMOHAJIbHBIN OJIO0K:
YCUJIMTENBHO NMPeodpasyrolee yCTpOMCTBO.



Hatunk (/1) — QyHKIIMOHABHBIN JIEMEHT, U3MEPSIOIINKA 1 TTpeoOpa3yromuii nHPpopMaIuo o
¢dusndeckoil BenuurHe (ToKazaTento paboThl) B CUTHAI, YIOOHBIN JJ1s1 00paOOTKM M UCTIOJIb30BaHUS
B CUCTEME yIpaBIICHUS.

Koppekrupyromiee ycrpoiictBo (KY) — GyHKIIMOHATBHBIN SJIEMEHT, CITYKAIIHHA 715
NOBBITIICHHS ycTOWYMBOCTH CAY U yInydIlieHHS € JUHAMHYSCKUX XapaKTSPUCTHK.

3anaroniee yctpoilctBo (3Y) — GyHKIMOHATBHBIN 3JIEMEHT, CITY XAl a7 GOpMUPOBAHUS
CUTHaJa, COTJIACHO 3aJJaHHOMY 3HAUYE€HHUIO PETYIUPYEMOI BETMUUHBI.

CpaBHHBaroIEe yCTPOHCTBO — 3TO (DYHKIIMOHAIBHBIA 3JEMEHT, OCYIIECTBIISIOMNN
anreOpanvecKyto OIepalfio [0 OTHOIICHHIO K BO3ACHCTBHUSM, TMOCTYMAOIIUM Ha €ro BXO[
(Hampumep, orepariy CI0KEHUS WIH BEIYUTAHUS TTOCTYTAOIINX CUTHAJIOB).

CurnHainel B QyHKIIMOHQJIBHBIX CXEMaXx:

Perynupyemas BennumHa X(t) — 3TO moKa3aTesb, XapaKTEPU3YIOMIUNA COCTOSHUE OO0BEKTa
ynpasnenusi. Hanpumep, Temnepatypa, ypoBeHb, JaBJICHUE U T.1.

Bo3mymatomiee Bo3aeiictue (momexu) f(t) — 3T0 Bo3melicTBHe, Hapyiaromiee TpeOyeMyro
(YHKIMOHATIBHYIO 3aBUCHMOCTH (CBSI3b) MEXIY 3aJalOUIMM BO3JCHCTBHEM U PETYIHPYEMOM
BEJIMYUHOM.

VYmpasnstomee BozaericTBue Q(t) — 3TO BO3IEHUCTBHE, MOCTYIAIOIIEE ¢ UCIIOJHUTEIBHOTO
yCTpOiicTBa Ha 0OBEKT yMpaBICHHUS VISl YIIPABJICHUS PETYIUPYEMOM BETUIHMHOM.

3anmatomee  BoszeiictBue U(t) — 95TO BenuYMHA, COOTBETCTBYIOIIAS — 33JaHHOMY
(mpeAnrcaHHOMY) 3HAYCHHIO PEryIUPYyEMOii BETUYHHE.

PaznuyaroT crnegyromniue 3Ha4eHUs PETyIUPYyEMO BETMYUHBI.

[Ipennucannoe 3HaYEHUE PEryIUPYEMOM BETMIMHBI Xpp(t) — 9TO 3HAYCHUE PETyIHPYyEMOM
BEJIMYMHBI, COOTBETCTBYIOIIEE TPeOyeMOMy pexuMy paboThl 00BEKTa peryIupoBaHUsl.

JleHiCTBUTENIbHOE 3HAUEHME PEryJIMpyeMod BeIUYMHBl Xgaxr(t) — 95TO 3HayeHHe
perynupyeMoil  BeIMYMHBI, COOTBETCTBYIOIIEe (aKTHUECKOMY pexuMy paboTel 00bBeKTa
PEryJIUpOBaHMUS.

Ommbka perynupoBanus e€(t) — pa3sHOCTb MEXIy MPEINUCAHHBIM U JCHCTBUTEIHHBIM
3HAYCHUSIMH PEryJIUPYyEMON BETUIUHBI.

Crarnyeckast ommOka perymupoBanusi AX(c0) — 3TO omuOKa peryJupoBaHUS B
YCTaHOBUBIIIEMCS PEIKUME.

[TprMep BBIMIOTHEHUS 33 IaHUSI.

Jlana mnpuHIUNUANbHAs CXeMa AaBTOMAaTHYECKOTO peryJIHpoBaHUS YypOBHS OCH3MHA B
kapOropatope (puc. 1). Omnpenenuts QyHKIHOHAIBHBIE 237eMeHThl CAY ©  cOCTaBUTH
(GYHKIMOHATIBHYIO CXEMY.

bensun

TlommaBkoBas
Urma

ITonmaBok




Puc. 1. IlpuHuunuanbHas cxema peryJMpoBaHus YPOBHS TOIUIMBA B MOIJIABKOBOM KaMepe.

Pemenue:

[Ipuauun pabotsl. Ilpu yBennueHun pacxona OEH3MHA M3 IMOIUIABKOBOM KaMepbl YPOBEHb
OeH3WHa yYMEHbIIAeTCs M TOIUIABOK OITycKaeTcs. Bmecre ¢ HUM OIlycKaeTcsi WIJa, OTKPBIBAETCS
3aMOpHBIN KJIanaH v yBETUYUBACTCS IPUTOK OEH3MHA.

B pesynbrare ypoBeHs OSH3HMHA B IOIUIABKOBOH KaMepe BOCCTaHABIMBACTCS.

OnpenenseM 00BEKT PETYIUPOBAHUS U JEHCTBYIONINE HA HETO (haKTOPHI.

O6nexT perynupoBanus (OY) — nomiaBkoBasi kKamepa KapOrwopaTopa, B KOTOPOU MPOUCXOAUT MPOIECC
pETyJINPOBaHMUS.

Perynupyemas Benmnanna X gpaxr(t) — ypoBeHb O€H3UHA.

Bosmymatomee Bo3nericTeue f(t) — u3meHeHune pacxoia OCH3MHA.

VYnpasmsromee Bo3aeiicteue Q(t) — mogaua 6eH3nHA B MOIUIABKOBYIO KaMepy JUIsl BOCCTaHOBIICHHS
3a/laHHOTO YPOBHS.

DneMeHThI (yHKIIMOHATHHOU CXEMBI.

HcnonuurensHoe ycrpoiictBo (MY) — 3amopHblif kianaH, OT KOTOPOTO 3aBHCUT KOJUYECTBO
MoJlaHHOTO OEH3MHA B TOIJIaBKOBYIO KaMmepy. UeM Huke OyJeT pacnofio’keHa uria, TeM oosblie 0yaeT
noJjaHo OeH3MHa B MOIJIABKOBYIO KaMepy.

Hatuuk (D) — nomiaBok, KOTOPBIH CIY>KUT AJIs1 U3MEPEHUS PETYIUPYEMOI BEeIUUUHBI (YPOBHS
OeH3MHa) U B IpeoOpa30BaHUE €T0 B IEPEMEILIEHUE UTJIbI KlanaHa. 3ajatoniee ycTpoiucTso (3Y) —
3aJjaHHasl IJIMHA CTEP>KHS UIJIbI KJIallaHa.

BapuanTsel 3a1aHuil.

Bapuant Nel

Bonpiias yacTh 3M€KTPUUECKUX I€4el CONPOTHBICHHS — KOCBEHHOIO JEHCTBUS, B HHUX
AJIEKTpUYECKasl SHEPTUsl MPEBPALIAETCS B TEIUIOBYIO IIPH NPOTEKAHMM TOKA YEpPE3 HarpeBaTEJIbHbBIE
DIIEMEHTH M TepemaéTcss  HarpeBacMbIM  HM3ACTHSAM  W3JIy4YeHHEM, KOHBEKIHEH 0o
TEIJIONPOBOAHOCTHIO — puc.1.1.

CocTaBuTh QyHKIMOHAIBHYIO cxeMmy 3aMkHyTOol CAP temmnepatypoii nedu.
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Puc. 1.1 Cxema ycTpolicTBa KaMEpPHOH €YU CONPOTHUBIICHUS NEPUOAUYECKOrO AeHCTBUS: 1 -
HarpeBaTeNbHbIe AJIEMEHTHI; 2 - OTHEYNOpHAs 4acTh KIAAKH; 3 - TEIUIOM30JLus; 4 - jkapoynopHas
[0JI0Basl IUINTA.

Bapuant Ne2

[Ipuniun pa®oThl MHAYKIMOHHBIX IUIABWJIBHBIX I€Yei OCHOBaH Ha BBIJCICHHM TeIUia IpH
NPOXOKJCHUU TOKa 4epe3 HaXOJAIIMICS B TUIIE MeTaul. TOK B MeTajule BO3HMKAET MOJ| IeHCTBHEM
JIEKTPOMATrHUTHOTO I0JISA, CO3/1aBAEMOI0 UHAYKTOPOM.

WHayKuoHHasE Heub MUTAeTCsl OT CeTH uepe3 THUPHUCTOPHBIM IpeoOpa3oBareslb 4acTOTHI,
KOTOpPBIN Mpeobpasyer Tpexdaszubiil Tok yactotoil 50 I'l B ogHO(}a3HbIN TOK MOBBIIIEHHON 4acTOTBHI.
MomHOCTh  MHAYKIMOHHONW TI€Yd  pEeryjJupyercs HW3MEHEHHEM  HaIlpsDKeHHsT Ha  BBIXOE
npeoOpa3oBaTesis U aBTOMATHYECKOTO PEryJIMpOBaHMs YacTOTHI B MpoLiecce IIaBKu. — puc.2.1.

CocrtaBuTh QyHKIHOHANBHYIO cxeMy 3aMKkHYTo CAP Temnepartypoii neuu.

Tennoolinesaux T4

Tupucmepsi rpecipaactamen.
warmame (1)
ke ygckrenm

Hexun tuzpuiny Mpoeng  Wdyaunen zpsbanen

/ Mexgann posBpxobuy

~_ Mynem ynpabinesasn



BapuanT Ne3 . : ?
briTOBOI Ta30BbIN KOTeﬂ—H6 rpeB ’ycT%trrvoBnegn;lomIa ya TAHENN YIPABIICHAS TOpENIKON
TEMIIepaTyphl OXJIAXKICHHYIO BOTY W3 OTOMUTENBHON CHCTEMET. ECHIT TEMIIepaTypa BOIbI Ha BBIXOME
MEPBUYHOTO TEIIOOOMEHHMKA CTAaHET BhIIIE YCTAHOBJICHHOW, TO ra3oBas apMaTypa 3aKpbIBaeTcs U
ropeJiKa BBIKIIFOUAETCSI, €CIM TEMIIEPATypa HUKE YCTAaHOBJIEHHOW TO ropelka BKItodaercs — puc.3.1.
CocraButh QyHKIIMOHANBHYIO cXxemy CAP TemmepaTypsl BOJIbI B 30HE TOPEIKH

Puc. 3.1

Bapuant No4

B cymmnpHOM 1mkade qomkHa noaaepkuBatbes Temmneparypa 190-210 Oc.
[llkad ocHamieH »JJIEKTPUUYECKHUM HarpeBaTeslieM M JaTYUKOM TeMIepaTyphl, KOTOpPbIE
COEZIMHEHBI ¢ MporpaMMmupyembiM jorudeckum KoHtposiepoM (IUJIK). IJIK ananusupyer cursai ot
naT4rKa (Tdaxr) ¥ B 3aBUCUMOCTH OT €0 NIOKa3aHUM BKIIIOYAET UM BBIKJIIOUAET 3JIEKTPOHATPEBATENbD.
Bapwnant Ne5
[Iponiecc HanMBa aBHAIIMOHHOTO TIOproYeMy B 0Oak JO3MpPOBAHUS BBINOJHIETCS TOJ
YIPaBJIEHUEM IPOTrpaMMHUPyEMOro Joruueckoro konrposepa (ITJIK).
Ha Bxoze B 0ak ycTaHOBJIEH 3JIEKTPOMArHUTHBIN KJIallaH U pacxo0Mep JJIsl TOPIOYEro.
Bapuant Ne6
BbITOBOI Ta30BbIN KOTEN MOJOTPEBAET JO YCTAHOBJICHHOM Ha IMAHEIM YIPABIIECHUS TOPEIKON
TeMIIepaTypbl OXJIAXIEHHYIO BOJY M3 OTONUTENbHOW cucTeMbl. Eciam TeMmepaTypa BOJbl Ha BBIXOJE
NEPBUYHOTO TEIJIOOOMEHHHMKA CTAHET BBIIE YCTAaHOBJIEHHOM, TO Ta3oBas apMaTypa 3akKpbIBaeTcs U
rOpeJiKa BBIKIIIOYAETCS, €CIIM TEMIIEPATypa HUXKE YCTAaHOBJIEHHOW TO ropelka BKIro4aercs — puc.3.1.
CoctaButh pyHkunoHaNIBbHYIO cxeMy CAP 351eKTpopo3KUromM B ra30BOM KOTIIE.
KonTpoJibHbIE BOpoChI

UYro takoe pyHkiponansHas cxema CAY

Uro takoe PpyHKIMOHAIBHBIN d51eMeHT CAY

[TosicHuTe Ha3HAYEHHE CPABHUBAIOIIIETO YCTPOUCTBA

Kakue ¢pyHKIMN BBIMTOTHAET UCTIOIHUTENEHOE YCTPOHCTBO

HazoBute curnanel, ucmosab3yeMble B QyHKIIMOHATBHBIX cxeMax CAY

Nk W=



IIpakTnueckasi padora Ned
HccaenoBanue npeodopasosaresieit AL n LHATIT

Henp pabotsl: ccnenoBaTh pa3nuyHble TUIBI MpeoOpazoBaTesieil. 3aKpenuTh TEOPETHYECKHe
3HaHUs 0 paznuuHblX Tunax LIAIT u AT, ux Ha3HaueHHUH, yCTPOMCTBE M MPUHLUIIAX PAOOTHI.

Hcnonb3yemoe 000pynoBaHME M CpEJCTBA: INEPCOHAIBHBIM KoMIblOTep, nporpamma Electronics
Workbench

Kpartkue TeopeTndeckue cBeA€HUs.

[udpo-ananoroseie mpeodpa3oBaTeIN UCIOIB3YIOTCS IS TPeoOpa3oBaHus MUPPOBOTO KOoaa B
aHAJIOTOBBIM CHUIHAJ, HallpUMeEp, Ul YINpaBICHUS B aBTOMATHUECKUX CHUCTEMax HCIOJHUTEIbHBIMU
OpraHamMmu (3JIEKTpOJBUTATENSIMHU, COJIEHOUAAMHU U T.I1.).

Haubonee npocroii LIAII ¢ BecoBsiMu pesucTopamu (puc.l.) cocTouT u3 AByX 0J0KOB. PesuctuBHas
cxema (MaTpwuiia) BeIoJIHEHa Ha pe3uctopax R1...R4. Cymmupyroommii ycuiuTens BKIOYAET B ceOs
OU u pe3uctop obpatHoil cBs3u Rg. OnopHoe Hanpsbkenue Ugn (3 B) moakimrouaercs k pesucropam
MmaTpulpl nepexitouyarensivu D, C, B u A, ynpaisieMbIM 0OIHOMMEHHBIMH KJIaBUILIAMH KJIaBUATypPhl U

UMHUTHPYIOUIMMHU TIpeoOpazyemblii ko1l Berxognoe nanpspxenne Ug u3MepseTcst MyJIbTUMETPOM.

Bxozae W Bbixone OV paBuo 0 B. Ilpeamonoxxum Teneps; 4YTO MepeKiIrovaTesib A YCTaHOBJIEH B
MI0JIO’KEHUE, COOoTBeTCTBYomiee Jsornyeckoil 1.Torma Ha Bxox OV wuepe3 pesuctop R1 mopaercs
HarnpsbkeHue 3 B. Paccunraem B 3TOM ciydae Kod(pPUITMEHT yCHIICHUS HAMPSDKEHUS 110 hopMyJie:
K=R/R1=10000/150000=0,066.

Orcroma monydaem, uto BbixomHoe HampstbkeHue Up=0,066%3=0.2 B cooTBeTrcTByeT HBOMYHOI
koMmOuHanus 0001 na Bxoxe IAITI.

[MTogamum Temepsr Ha Bxoabl LIAIl nBomunyio komOunHarmio 0010. [nst sToro ycraHOBUM
nepexsoyaTeb B B monoxeHue, COOTBETCTBYIOIIEE JIOTMUYECKON €UHUIIE, TEM CaMbIM MOJaIUM Ha
OY uepes pesuctop R2 nanpsixenue 3 B. [l koadduimenTa ycunenus B TaHHOM CiIydae Mojiyqaem
K=R(/R2=10000/75000=0.535.

YMHOXUB 3TOT KOA(DPUIIMEHT YCHUICHHS HA BEIMYMHY BXOJIHOTO HANPSHKEHUS, HAllIeM, 4TO BBIXOJTHOE
HanpspkeHue pasHo 0,4 B.

Takum 00pa3oM, Mpu mepexoe K KaKIOMY OYepeIHOMY JBOMYHOMY YHCIY, UMUTHPYEMOMY
KIItouamu, BbixogHoe Hanpspkenue LIAIl yBennunaercs Ha 0,2 B. Oto
obecrnieunBaeTcs 3a c4eT yBenuueHus: koddduuuenta ycunenus HanpsokeHus OY npu MOIKITIOYEHUH
pa3IMYHBIX O COMPOTUBIEHHUIO pe3ucTopoB. Ecnu B cxeme Ha puc .1 Mbl NOAKIIOUUIN OBl TOJIBKO
onuH pesuctop R4 (c momomsto mepexitouatens D), To TeM caMbIM yCTaHOBWIH Obl KOI(PPUITHECHT
YCHJICHUS:

K=10000/18700=0.133

[Tpu sToM BhIxOAHOE Hampsikenne OV coctaBut okoso 1,6 B.

Ecamn Bce mepexitoyaTenn B cXeMe Ha pUC. | yCTaHOBIJIEHBI B IMOJIOKEHUS, COOTBETCTBYIOLLEE
JIOTUYECKUM eIuHUIaM, BbIxogHoe HampspkeHue OY paBHo Upn=3 B, mockonbky kodddummeHt
Mepeaur B 3TOM CIIy4ae CTAHOBHUTCS PaBHBIM 1.



Cxema mudpo-aHanoroporo npeodpasonaTeiss Ha puc. 1| UMeeT JBa HEAOCTAaTKa: BO-NEPBbIX, B
HEll CONpPOTUBJIEHUS] PE3UCTOPOB U3MEHSAIOTCA B IIUPOKUX TpPEJesiaX, BO-BTOPBHIX, TOYHOCTh
npeoOpa3oBaHUsl HEBBICOKA H3-32 BIMSHHUA KOHEUHOI'O CONPOTUBIIEHUS TPAaH3UCTOPHBIX KIHOYEH B
OTKPBITOM U 3aKPBITOM COCTOSIHUSX.

Cxema IIAII nectHuyHOrO THIA NpUBeAcHA Ha pUc. 2. OHA COCTOUT U3 PE3UCTUBHOW MATPHUIIbI
R-2R, HanmomuHaroImeN JTeCTHUIY, U CyMMUpYIoLlero ycumiurens. [IpeuMyIiecTBo Takoro coeIuHeHUs
PE3UCTOPOB  3aKIIOYAETCA B TOM, 4YTO HCIOJB3YIOTCS PE3HCTOPHl TOJBKO JABYX HOMHHAJIOB.
ConpoTuBieHne KaKI0ro 13 Pe3HCTOPOB R1...R5 paBHo 20kOm, a pe3ucropoB R6...R8,R0O-10kOm.
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Puc. 2. HAII nectHUYHOrO THIIA.

LAII nectHuunoro tuna ananorudeH L[AIl ¢ BecoBeiMu pesnctopamu. B paccmaTpuBaemom
IpUMEpE HCIOJIb3yeTcsl onopHoe HampsbkeHue 3,75 B. Ilepexon k kaxaol cieayromeil JBOMYHOM
IIOCJIETIOBATEIbHOCTH Ha BXOJIaX IMPHUBOJMT K YBEIMYECHHUIO aHAJIOTOBOTO BBIXOJHOTO curHaia Ha 0,25
B. OnopHoe HampspkeHHE BBIOpaHO paBHBIM 3,75 B m3 coobpakenust ynoocTBa comnpsbkeHust ¢ MMC
cemeiictBa TTJI npu 3amene kmoueit A...D takumu UMC.

Brixognoe HaHpH)KeHI/Ie L[ATI na puc. 2 onpezensercs 10 popmyie:

Uo=UonRo [S12™! +822"2+.. +82" 48,21 /R2Y, (1)

rrne Si — 3HadeHue udposoro curHana (0 wiu 1) Ha i-ToM BXOZE, N-UUCIIO Pa3psAA0B MPeoOpazOBaAHUS
(mnst cxemsl Ha puc.2 n = 4), R — conporuBnenue pesucropa matpuiibl R-2R (R = 10kOm aj1s cxembl Ha
puc. 2).

Bapuant [AIl ¢ ucnonb3oBaHHEM B KaueCTBE KOMMYTHPYIOIIETO YCTPOMCTBA JIBOWYHO-
necstuaHoro cuetunka 74160 (K155ME9) nokazan Ha puc. 3.

Puc. 3. Uetsipexpaszpsianbiii LIAIT nectauyHOro THNa Ha 6aze cuerunka 74160.

ALIIl npsimMoro mnpeoOpa3oBaHUs SBJISIOTCS HanOojee MPOCTHIMU M YacTO BCTPaMBAIOTCS
HEIIOCPEACTBEHHO B JaT4MKH. PaccMOTpUM B KayecTBE NpuUMeEpa IpeoOpa3oBarelb IMOCTOSHHOTO
MOJIOKUTEIIPHOTO HAMPSHKEHUS B 4acTOTy (pHcC. 4).
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Puc. 4. ALII npsamoro npeobpazoBaHusl.



ALTI Beimonaen Ha AByx OV, ycunutens OU1 BKIIIOYEH B PEKUME WHTErPATOpa, a yCHIUTETh
OU2 — B pexuMme pereHepaTMBHOrO Kommaparopa ¢ rucrepe3nucoM. Korjga BBIXOAHOE HanpsHKEHHE
koMmmapaTopa Uf umeer MakCUMaJIbHOE MOJIOXKUTENbHOE 3HaueHue U; , muoa VD
cMelnieH B oOpaTHOM HampaiieHnd u HanpspkeHue Us Ha Boeixone OUl yMeHbIIaeTcs 1mo JUHEHHOMY
3aKOHY CO CKOPOCTBIO, OINPEAETSIeMON aMIUIUTYIOM BXOJHOTO MONOXHUTEeNbHOro curaana Ui, 10 Tex

nop, moka He gocturHer 3HaueHus U; R1/R2. B 3TOT MOMEHT KoMmapaTop MEepeKIIouaeTcs B APyroe
COCTOSIHME, MpPHU KOTOPOM HANpSHKEHHWE Ha €ro BBIXOJE PaBHO MaKCUMAIbHOMY OTPULATEIILHOMY

3HayeHuto U 2 , nuon VD OTKphIBaeTCs M BBIXOJHOE HANpshKEHUE WHTerpaTopa ObICTpO HapacTaeT 10

3raueHus U ; R1/R2. [Ipu aTom kommapaTop
BO3BpalllaeTcsl B IEPBOHAYAILHOE COCTOSIHUE U ITUKJI TOBTOPSETCS.

Tak kak BpeMs HapacTaHHs BBIXOJHOI'O HAIIPsDKEHHS MHTErpaTopa 3HAYMTEIbHO MEHBIIE
BpPEMEHH CIaJia, KOTOpOe 00paTHO MPOMOPLUOHATIBHO aMIUIUTY/I€ BXOJHOIO CUTHAJNA, YAaCTOTa LIUKJIOB
noBropenust F Oyner mpsMo mporopiioHaibHa BXOJAHOMY HarpsbkeHuro. [IpeneOperas coOCTBEHHBIM
BPEMEHEM I[IEPEKIIOUEHUS KOMIIApaTropa, MOYKHO 3alUCcaTh CIIEAYIOIlee BBIPAKEHHE Ui YacTOThI
BBIXO/IHBIX UMITYJIbCOB:

F=UiR3 / [R1CR4 (U1-U)]. (2)

3anaHue HA MOATOTOBKY K padoTe
1.M3yunts paboTy mmdpo-aHamoroBoro npeodpazoBartess.
2.M3yunth paboTty aHamoro-udpoBoro mpeodpasoBaTes.
3.M3yunth nopsiioK BHIMIOIHEHHS paOOThI U IOJATOTOBUTH HEOOXOAUMBIE CXEMBI U TaOIHUIIbI.
KonTpoJbHBIE BOIPOCHI

1. ITo xakomy 3akoHy BbIOUpatoTcs conpotusieHus B LIAIIl ¢ BecoBeiMU pe3ucTopamu?
2. [osicHuTe MIPUHLMT MPe0Opa3oBaHUs IU(PPOBOTO CUTHANIA B AHAJIOTOBBIH.
3. Kakumu npeumytiectBamu oomanaer LIAIT puc.1 Hag puc.2?
4. IlosicHuTe MpUHIMT peoOpa30BaHMUs aHAJIOTOBOTO CUTHAJIA B IU(PPOBOI KOI.
5. Hanuiure BeIpakeHUE Il 4aCTOThI BBIXOHBIX UMITYyI5cOB ALLII puc.4.
Ilopsinok BbINOJHEHHS PadOTHI.
1. UccaenoBanue LIAII ¢ BecoBbIMHM pe3uCTOpPaMu:
Cobepute cxemy, n300pakeHHyI0 Ha puc.l.
Bce nepexirouareny 3aMKHUTE Ha 36MJII0, KaK I1I0KAa3aHO Ha pUC. 1 ¥ U3MepbTe BBIXOAHOE
HaIpspKEHUE.
[lepexntouarensb A yCTaHOBUTE B TIOJIO’KEHUE JIOTUYECKOH 1 M M3MepbTe BBIXOJIHOE HANIPSKEHUE;
VYcranapnupaiite nepexiitouarenu B, C, D B nonoxxenue gsoruyeckoi 1 u u3mepsiiite u 3arucbiBaiTe
BBIXOJIHOE HampshkeHue; Vcrnonb3ys 1aHHble, IPUBEIEHHbIE HA cXeMe puc.l, paccunTaiiTe BbIXOJHOE
HamnpspKeHUe U
CpPaBHUTE C U3MEPSIEMbIMU, PE3yJIbTAThl 3aMUIINTE B TAOIHILY 1.
Tab6muma 1

Kirou AB,C.D A AB AB,C A,B,C.D
CocTosgHue Kiro4a 0 1 1 1 1

UBBIX(M3M.)
UBsIx(pac.)

2. UccnenoBanue LAII JjecTHUYHOTO THUIIA:

Cobepute cxemy, H300paKEHHYIO Ha pUC.2;

PaccuunraiiTe BbIXxOIHOE HampsbkeHue J71s Beex 16 komOunanuit nepekitouareneit A,B,C,D no
dbopmyie (1) u 3anumuTe B TaOAMIy 2, aHAIOTUYHYIO Ta0. 1.

N3mepwTe nns Bcex 16 komOunanuii nepexiouateneid A,B,C,D Beixoanoe Hanpsixenue L{AIT puc.2.
3anumure B TaOJUILy U CPABHUTE C PACUCTHBIMU BEIIMYMHAMU.

3. UccaenoBanue IHAII nectHuYHOro THIA HA 0a3e cueTynka 74160:

CobepuTe cxemy, H300pakeHHYIO Ha puc. 3;



Ucnoneizys popmyny(l) u mapameTpbl cxembl puc. 3, pacCuMTaiiTe SKBHUBAJIEHTHOE BBIXOJHOE
HaIpsKEHUE;
3apucyiTe OCIMILIOTPAMMBI CUTHAJIOB Ha CYETHOM BXOjie cueTunka u Boixone LIAIl u oObsicHuTE
II0JIy4YE€HHBIE PE3YJIBTATHI.

4. UccaenoBanue ALIII mpsimoro mpeoOpa3oBanus:

CobepuTe cxemy, n300pakeHHYIO Ha pHC. 4;

Ucnone3ys popMyity 2 U mapaMeTpbl CXeMbI pUC. 4, paCCUUTANTE YAaCTOTY BBIXOJIHBIX UMITYJIbCOB;
3apucyiite u 00bSICHUTE OCLMIUIONPaMMBbl CUTHAJIOB Ha BBIXOJIE HHTETPAaTOpa U KOMIapaTopa.
CoaepxxaHue oTuyera.

1.HanmeHoBaHue u 11e51b 1a0OpaTOpHOU PabOTHI.

2.HanMeHOBaHME KaXJI0TO MMyHKTa pabOThI, CXEMBI, PE3YyJIbTaThl PACUETOB U U3MEPEHUIA.
3.BBIBOIBI IO pe3yibTaTaM UCCIEI0BAHUN



IIpakTnueckas padora Ne 5
HccnenoBanne padboTbl yCHINTEIA.
IIpakTnyeckas padbora Ne6
PeMOHT MHEeBMaTH4Y€CKOI0 HCIOJHUTEJIbHOT0 MEXaHU3MA

Henp paboThl: NPAaKTHUYECKOE HW3yYEHHE YCTPOMCTBA, PEMOHTA U  HACTPOIKH
MMHEBMATHYECKUX U AJIEKTPUUYECKHX MEXaHH3MOB; (OPMUPOBAHHE MPOU3BOJCTBEHHBIX YMEHUU U
HAaBBIKOB IIPU PEMOHTE MEXaHU3MOB.

XoJ1 BBINOJIHEHUS PaOOTHI.

Harnsimaeie mocoOusi, MHCTPYMEHT: MHEBMOKIIanaH tuna MUM - 4-5 mr.; sanexkTpudeckuit
UCTIONHUTENbHBIM  Mexanu3m TunoB J[P, TIP, KAY - 4-5 mr.; xoMOMHUPOBAHHBIH
anekTpon3meputenbHbid ipubop L[-56, 11412, 11-435 -1-2 mwr.; raeunsie kmoun 8x10, 12x14,
17x19 mm - 2-3 xomIuieKkTa; TUCKH (cpeaHue) - 3-4 IIT.; MaccaTiXKh C JIUAJIEKTPUUYECKUM
MOKPbITUEM JUIMHOU 150 MM - 2-3 wT.; oTBepTKH AirHOM 250, 150 MM - 3 KOMILIEKTA.

1. [losicHuTE Ha3HAUEHUE UCTIOIHUTEIBHBIX MEXaHU3MOB.

2. Kakue TUIbl HICTIOJIHUTEBHBIX MEXaHU3MOB BbI 3HaeTe?

3. HazoBuTEe OCHOBHBIE Y3716 THEBMOKIIAIAHA.

4. Kaky1o KOHCTPYKTUBHYIO OCOOCHHOCTbh UMEET JABYXCEAENbYaThlii MHEBMOKJIANAH?
5. Kakue 0CHOBHbIE 3JIEMEHTHI UMEIOT UCIIOJIHUTEIbHbIE MEXaHU3MbI TUIIOB

[MP.AP.KIY? [ToaBoxas utor caenatk CaeAyroliee 3aKkiIoueHue:

1) mHEBMOKJIAMaHbl, Kak MIPaBUIO, pabOTalOT COBMECTHO C MHEBMATHUYECKUM PEryJIsITOPOM, X
BBIXOJIHOE ITHEBMATHUYECKOE JIaBJIEHUE U3MEHSET CTENEHb OTKPBITUS (MIIM 3aKpbITHS) KJlallaHa;

2) DIEKTPUYECKHE HCIOJHUTEIbHBIE MEXaHU3MBl PAa0OTAIOT COBMECTHO C JJIEKTPUYECKHUMHU
peryiasiTopaMH, BBIXOJAHOW CHUTHAJNI KOTOPBIX OCYILIECTBISIET HW3MEHEHUE CTENEHU OTKPBITUSA
IIPUBOJA;

3) ansa ynpasiieHUs THEBMOKJIIaNaHa TpedyeTcs JaBieHne Bo3ayxa (koManbl) B npeaenax 0,02-0,1
MlIla (0,2-1 KFC/CMZ), NOCTYMAOIIEr0 OT THEBMATUYECKOTO PETYJIATOpA.

Ha nepBoM »Tane 3aHATHS MOJKIIOYAIOT THEBMOKJIANAH K HCTOYHHUKY PETyJIUPYyEMOro
naByieHus (OJIMH CTEH]] Ha TPU-YEThIPE UEIOBEKA).

[Tpu perynupoBaHuu JaBi€HHs BO3yXa, MOCTYMAIOIIET0 Ha BXOJ KiamnaHa (MeMOpaHy) B
npeaenax ot 0,02 go 0,1 MIla, ygamuecs onpenesnstoT X0 €ro MToKa (CTENeHb OTKPBITH
KJlanaHa). Y0eIuThCsl B TOM, UTO CTENIEHb OTKPBITHS KJIallaHa 3aBUCUT OT BEJIMUMHBI JaBICHUS
BO3/yXa, MMOCTYIAIOIIET0 Ha €r0 MeMOpaHy.

KoHTpoJibHBIE BOIPOCHI:

1. Kak y6enutbes 1 Kak yCTpaHUTh "3aTupaHue’ IuIyHKepa MTHeBMOKIIanaHa?

2. Kak npoBoauTcs oneparysi IpUTUPKH KiarnaHa?

3. B yem npuunHa HEUCIPABHOCTH U KakK €€ yCTpaHuTh, ecnu JYII yxe umeer nokazanus
100% OTKpBITHS, a SMEKTPOIIPUBO] IPOAOKAET paboTaTh?

4. B uem 3akirouaercs noacTpoiika nokasanui AYIla?
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Iens paboTer: CocTaBUTH OJIOK-CXEMY IUKIUYECKOTO arOPUTMa, KOTOPBIA 3a/IaHHOE YUCIIO pa3
BBIYMCIIAECT 3HAYCHHUS BBIPAKEHUSA:

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

[IpenycMoTpuTe AOMYCTUMBIE YCIOBUS BBIIIOJHEHUS allTOPUTMA.

3anaHbl cjeayonue JaHHbIe:
HadaJbHOE 3HAaUYeHHe cueTynKa nmukia I=1;
KOHEYHOE 3HAUCHHE cUeTumKa mukina N=4;
3HaueHus nepemennbix D, K.
Omnpenenure 1o ¢popmyIie, KaKue 3HAYCHHUS MOTYT IpUHUMAaTh niepemernsie D, K.
Taxk kak BeluMcCIIeHUe 3HaueHuss M HeBO3MOKHO mpu D = K, Heo0X0uMo MperycMOTpeTh 3TO B
aNTOPHUTME C IIOMOIIBIO OJIOKa Y CITOBHE.
[TepBrIii 6510k B aITOPUTME — BBOJI HaYaIbHBIX 3HAYCHUN ITEPEMEHHBIX.
[ukn naunHaeTcst ¢ mpoBepku ycnoBust « I = N ?». Eciu yciioBue BBIIOJHEHO, TO MPOUCXOIUT
BBIXOJl U3 IIMKJIA, MHA4Ye — MpoBepKa YcioBus « D= ?», u 100 anropuT™M 3akaHUYMBAECTCS JIMOO
MIPOUCXOAUT TIpoliecc BbluMcieHus, 3HadeHue | yBenumumBaercs Ha 1. Ilocne BeuMcneHuUs
OCYILIECTBJISICTCS BO3BPAT K Havaly UKIIA.
CpaBHuTe cO3/1aHHBIN Bamu anropuT™ ¢ mpeacTaBlIeHHbIM Ha pUC. 2.
Omnpenenure, CKOJIBKO pa3 Oy/I€T BHITIOJHEH UKL,

Ppaza «Het
PEWeHNH»
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Puc. 2. biok-cxeMa HIUKINYECKOr0 alropuT™Ma

IlepeyeHh pekoMeHAyeMbIX Y4YeOHbIX u3AaHuii, VHTepHeT-pecypcoB, JAONMOJHUTEIbHOI
JINTEpaTypbl
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