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CocraBurenu: JpimoukuH 1. /1.
I'pumenko B.1.

[TpuBeneHs! kpaTkasi TeOpUsl, HOPSAIAOK BBITOJHEHUS U KOHTPOJIbHBIE BOIPOCHI IS BbI-
MOJTHEHUS JIaOOPATOPHBIX padboT no auctuminHe « CpeacTBa 3JIeKTPOABTOMATUKH SHEP-
TFETUYECKUX YCTAHOBOK» JJI CTYICHTOB HaIpaBiieHUs « BBICOKOTEXHOIOTMYECKUE 13-

MCHHBIC 1 SOHCPICTUICCKUC YCTAHOBKU, KBEUII/I(bI/IKaHI/IH - 6aKaJ1aBp.



IIpakTuyeckasi pabora Nel
«Peanu3zanus Joru4eckux (yHKIUN ¢ MOMOIUBIO pesie»

He.]'lb paﬁ()Tbl: HBy‘{I/ITB CXCMOTCXHNYCCKUC PCIICHNA BBIITIOJIHCHHA HpOCTCI?IHIPIX JIOT'H-
YCCKHUX YCJIOBI/Iﬁ C IOMOHIBIO CPECACTB IJICKTPOABTOMATHKMH.

Kparkas reopus.

H.O. KOHTaKT, yCTaHOBJICHHBI B ILE€Nb KAaTyIIKU PAaCHpPEICIUTEINs], BBIOIHICT
GyHkuuio «/IA» nis 3Toi KaTyIIKH.

H.3. KOHTaKT, yCTaHOBJEHHBIM B I€Nb KaTYIIKH PACHPEIEIUTENS, BBINOJIHSAET
¢ynkuuro « HET» st 3TOM KaTyniku, To €CTh IIPU pa3MbIKAHUU KOHTAKTa BO30YXK/ICHHE
C KaTyLIKU CHUMAETCS.

DyHKUMA ToxaecTBa = A Bes pene C pene
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B1=P1 B1=x
be3 pene: ¢pynxyus ocywecmensemea H.O. konmaxmom, YCmMaHO8IeHHbIM 8 YeNnb Kda-
mywku pacnpeoenumensi Bl, ynpasnsaroweeo HenocpedcmeenHo YyuiuHOpoM 0OHOCHO-
POHHE20 Oelicmeusl.
C pene: H.O. koumaxm ycmanasnusaemcs 6 yenv kamyuwiku pene X. @yuxkyus /[A ocy-
wecmensemcs H.O. koumaxmom pene, yCmano8ieHHbIM 8 Yenb KAmyuKu pacnpeoeiu-
mens B1.

Hcnonb30BaHue pelie ONnpaBaaHo B CIEAYIOLIINX CIydasx:

- HMcrnonp30BaHME KOHTAKTHBIX TPYIIl PEJIE BO3MOXKHO JJIs HECKOJBKUX LEIEH: €ro
MOXHO «IyOnupoBarh» umeronmumucsa H.O. KOHTakTaMu OAHOTO M TOTO K€ peJie Wiu
KOHTaKTaMH HECKOJIbKUX peJie, COEJUHEHHBIX MapajlieIbHO MEXKIY COOOM.

- [ToTpebnenue Toka kaTymkoi Bl Beillle MaKCUMAIBHOTO JOMYCTUMOTO JJIsl KOHTaKTa
yIIpaBJICHUS.



DyHKUMA oTpuuaHma =HET Bes pene C pene
CL/DA-100 1 2
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B3 =P3 B3=y

- be3 pene: ¢pynxyus ocywecmensemcs H.3. konmaxkmom, ycmanHoeieHHbIM 8 Yenb Ka-
mywKu pacnpeoenumens B3, ynpasenaiowezo nenocpeocmeenno yuaunopom oOHOCMO-
POHHe20 Oelicmeusi 075l €20 YCMAHOBKU 8 8bIOGUHYIOM CIMAPMOBOM COCMOSHUU.

- C pene: H.O. konmaxm ycmanasnueaemcs 6 yens pene Y. @ynxyus HET ocywecmeans-
emcsa H.3. konmaxmom 2moeo pene, yCmaHo81eHHO20 8 Yenb KamyuKy pacnpeoeiumeis
B3.

Ilpu ucnonvzosanuu pene e2o KOHMaKmMHwvle 2pynnvl Mo2ym Oblmb «OYOIUPOBAHBLY 015
UCNONIL308AHUS 8 HECKONLKUX YeNnsaxX Ul OJis 8bINOJIHEeHUs 0OHOU U mou dxce yHkyuu J[A
(c nomowwto H.O. konmaxkma pene), uiu Ol 8bINOJHEHUS OOHOU U MOU Jice PYHKYUU
HET (c nomowwio H.3. konmakma perne).

OOpazoBanue AByX WK 00Jie€ HE3aBUCUMBIX CUTHAJIOB MOKET OBITh BBITIOJIHEHO:

- [IpsiMbIM 00pa3oM: MOCIENOBATENBHBIM UK MAapaUIeIbHBIM COSTUHEHUEM COOT-
BETCTBYIOIIUX KOHTAKTOB;

- HenpsimbiM 006pazoM: ¢ MOMOIIBbIO KOHTAKTOB pelie, B CBOIO OYepe/Ib MOCeI0Ba-
TEJIHHO WM MapaJIICIbBHO COSTUHEHHBIX M YCTAHOBIICHHBIX B IIETISIX 3JIEKTPOITHEBMATH-
YECKOTO PacpeeIUTENs.

- B nienu 3iekTponHeBMaTHYECKOr0 MOHOCTaOMWIBLHOTO pacnpeaenutens E.V. mo-
T'YT HaXOJAUTHCSI KOHTAKTHI KHOTIOK 1 TATYMKOB, COSTMHEHHBIX ITOCIIEI0BATEIILHO UITH T1a-
paJUIeIbHO C KOHTAKTaMu pelie.



Jlornueckas Qynkuus «M»

CL/DA-100 1 2 g

— P1 E\ P2 EX

B1=P1+P2
H.O. H.O.

- HununopAmooicem nauams 0sudicenue moavko npu vanuvuucuenanros PluP2. Ux cpa-
bamviearue, mem He MeHee, AGIAeMcs HenpAMbIM, mak kak kamywka Bl eo30yacoaemces
8 pe3yibmame NOCie008amelbHO20 COeOUHEHUsT KOHMaKkmog peie X, Y(HOpMAaibHO om-

KDbLMbBIX).
JlocuueckueypagnenusiomoenbHvixyenetl.

X=P1 Y =P2 Bl=x-y=P1-P2

Jlornueckast pynkuus «AJID»
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R1=P1+P2

LununopAmosrcemnauamoosudicenuespezyrvmamenaxcamusiknonkuPluiuP2. Kamyw-
kaBleosz6yocoaemcanpuzamvikanuuH. O.xonmaxmosxuauy.
Jloeuueckueypagnenusomoenvrvixyenel.

X=P1 Y =P2 Bl=x+y=P1+P2



Jlornueckas pynkuus « 1-MJIN-HET»

CL/DA-100 1 5 5 4

P1 P2
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B1 = P4 +(P1 + P2 «P3) .

Yenosus, npu komopwix kamywxka B1 mooxcem 6030youmscs u nepemecmums YuiuHop 8
mouky A+, credyrowue:
Bapuanm Ne 1 - Knonka P4 (6ucmabunvnas) ne nasxcama;
- KnonkaPl,¢@ynkyuonaneno ceasana c¢ H.O.kommaxkmom peneX,
Haxcama.
Bapuanum Ne 2 - Knonka P4 (6ucmabunvrnas) ne naxcama,
- KnonxaP2, ¢yuxkyuonanvno cesaszana cH.O.xoumaxmom peneY,
Haxcama,
- KnonkaP3,pynkyuonanvno ceazana cH.3.xonmaxkmom peneZ, He
Haxcama.
Bvlueonucarnnule ycnosus mocym Ovlms 8bipaddcetvl C1edyrouuMy 102U4ecKUMU ypasHe-
HUAMU:

X=P1 Y=P2 Z=P3 Bl1=P4(x+y-Z)=P4(P1+P2.P3)

IHopsinok BbINOIHEHHS PA0OTHI.

1. IonyuyuTe 3a7anue y npenojiaBaTeisi B BUJIE CJIOBECHOTO OMUCAHUS PaOOThl THEBMO-
MIPUBO/JIA;

2. Ilo cioBeCHOMY ONMCAHUIO COCTABHTE CXEMY MHEBMATUYECKYIO MPUHIIUITUAIIBHYIO;

3. CocTaBbTe JIOTMUECKOE BBIPAXKEHHUE JIJIS1 KAXKIOTO JIEKTPOMATrHUTA PACHPEICIIUTENS;
4. CocTaBbTE CXEMBI JIEKTPUUYECKUE TPUHIUITUAIIBHBIC, PEATU3YIOIINE JaHHBIC JIOTHYE-
CKH€ BBIPXXCHUS MPSIMBIM U HETIPSIMBIM CIIOCOOOM.

5. IIpoBepbTe paboTOCTIOCOOHOCTH CXEMBI Ha CTCHJIC.

KoHTpoJsbHBIE BONIPOCHI.

Hapucyiite cxemsl, peanusyromue jtorudeckue pynkuun «My», «MJIN», «<HET»; o0bsc-
HUTE, KaKk OHM paboTaloT, U MPUBEIUTE JOrMUeckue BeipaxeHus. [loscaure, 4To Takoe
psIMOI M HETIPAMOM croco0 peanu3aluu jJorudeckoi pynkiuu? B kakom ciyyae cie-
JyEeT UCIOJIb30BaTh HEMPSMOMN CIIOCO0?



JlaGopaTopHasi padora Ne2
«Pa3paboTka cucTemMbl ypaBJjeHUus1 0UCTA0MILHBIMH YCTPOHCTBAMHM YNIPABJIECHHUS
MOTOKOM METO/I0M OJIOKHPYIOIIMX CUTHAJIOB)»

He.]'lb paﬁoTbI: HBy‘{I/ITB BO3MOKHOCTH YIIPABJICHHUA ITOCJICIOBATCIIBHOCTBIO BBIIIOJIHC-
HUA onepaum”l IMUKJIOBOTO ITPpUBOJdA C UCITOJIb30BAHHUCM CPCACTB 3JICKTPOABTOMATHKMH.

Kparkas reopus.
broxupytomnuii curHan — 3To curHai, 00pa3oBaHHBIN cpabOTABIIMM MAarHUTHBIM JIaTYH-
KOM KOHIIEBOT'O BBIKJIIOUYATENS, OCTAIOIIMIICS aKTUBHBIM HA MOCIEAYIOIIEM 3Tale UK
Y MPEMATCTBYIOIINWNA BBIIIOJHEHHUIO IPYTUM JATYUKOM (PYHKLIHMH, IPETYCMOTPEHHOH 3a-
JTAHHOM MOCJEI0BATEIbHOCTHIO BBIIIOIHEHUS ornepauuid. Eciin OIOKHpYyOmui CUrHai
ABJIAETCS MOCJIEIHUM CUTHAJIIOM, OOpa30BaHHBIM B IIMKJIE, OH 3alpellaeT MOBTOPEHUE
LUKJIA.
VYuuTtbIBas, YTO HE BCE KOHIIEBBIEC BBIKIIOUYATENIN MOTYT 00pa30BBIBaTh OJOKUPYIOIIUE
CUTHAJIBI, UX JUIMTEJIBHOCTHIO MOKHO YIIPABJIATh C IOMOILBIO UX ITOCJIEA0BATEIBHOIO CO-
€IMHEHUs C IPYTMMHU JaTYMKaMU, KOTOpPbIE KpOME COOCTBEHHON (DYHKIIMU, BBIOJIHSIOT
Takke QpyHkiuio npepsiBanus (¢pyuxuus HET = H.3. KOHTakT B MOJOXEHUH MOKOS) B
HY>KHBIM MOMEHT OJI0KHpYyIo1Iero 3¢ dexTa MoAKIIOUEHHOTO CUTHAIA.
Curnain, oOpa3oBaHHBIA HEOJIOKUPYIOUIUM JAaTYUKOM, JOJDKEH OBITh <JIJIUTEIIHHOTOY
tuna. Ecinu 370 curHajl «MrHOBEHHOT'0» THIIa, HEOOXOJIMMO €ro COXpPaHUTh B MaMsTH Ha
TpedyeMoe Bpemsl.

Hanpumep, paccMOTpUM CIEAYIONIYI0 AMarpaMmy padoThbl IpUBOJIA:

CL/DA-100 CL/DA-100 4 - 4 4 i 'E

: :tjr ) B ::jr . al
| A Ji &

B ouazpamme nokazanvl credyrowue 610Kupyrowue CUSHALbL:

al: onpedensem xo0 B+ , Ho He nozeonsem evinoaHAmMb 00pammblil X00, MAK KAK NOO-
Oepoicusaem 6030yxcoenue kamywku B3, npedomepawasn éozepam yurunopa xamyut-
xou B4.

b0: onpedensem x00 A- u 3asepuwienue yuxia, Ho He NO3B0JIsIEM HAYALO HOBO20 YUKIA,
nooodepaicusas 8030ycoenue kamywru B2, u npensamcmeys deticmeuio kamyuwixu Bl.

Jlst curHaia @l curHanoM, KOTOPBIN ONPEACIIIET MOMEHT PEKPAIICHUS OJIOKUPYOIIETO
neicTBus, NobkeH sBisThest D1, Ilpu BBINOJHEHHWH CBOCH COOCTBEHHOW (YHKIIWH,
(BxiroueHus xona B-) oH nomkeH B oTpuiiaemMoit popme Bo3ercTBoBaTh Ha al.

Tak xak b1 sBIseTCS CUrHAJIOM MIHOBEHHOT'O THIIA, OH JIOJIKSH COXPAHUTTCS B MAMSTH
Ha BpeMs HaJau4us curxania al.



B T0 xe Bpems, 1enb caMOOJIOKHMPOBKH, yCTaHABIMBaeMas MapajulelIbHO KaTymike B4
(onpenensronieit xon B-), momwkHa ObITH cOpoIlieHa A0 KoHIa ITukiIa. CUrHAIoM ¢ GyHK-
et «HET» niern camoO10KMpOBKY HE MOXKeET ObITh curdai ao.

CoOTBETCTBEHHO, CUTHAJIOM (B OTpUllaeMoi (hopme), yCTaHABIMBAEMbIM B JIOTHYECKOE
otHomenue «M» ¢ b0 6ynet curnan a0. OH T0JDKEH 3alIOMUHATHCS PEJie, COSTMHEHHBIM
napajuienbHo ¢ kaTymkoi Bl (Bo30yxaeHHoi curaiom al), u cOpachIiBaThCs CUTHAIIOM

b1.

B utore MMOJIYIUM CJICAYIOMIUC JIOTUYCCKUC BBIPAKCHUA:

B1 =ICwal B3=al+[bl + (z +a0)] B4 = b1 B2=b0+[a0 +(y b1}

I[aHHBIG JIOTUYCCKHC BBIPAXKCHUSA PCAJIM30BAHBI B CIICAYIOIMUX CXCMaAX:
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Bo emopoti cxeme, ucnonvsyemotii 011 ouerb ObICMpPbLX NOCAe008aMeENIbHOCIELL, NUMAHUE
peie camoOa0KUPOBKU OMOensemcs om NUMAaHUs J1eKMpPOnHeBMamuyeckKux pacnpeoe-
aumeiei.
Taxum obpazom, cHawana 0ocmueaemcs COXpaHeHue MeHOBEHHbIX CUCHANL08 (HeobXo0u-
MbIX OJIs1 NPOOONICEHUS YUKIA) A 3ameM B030YicOeHUe COOMBEMCmMEYIWUX pacnpeoe-
aumeiei.

IopsiioK BbINOJIHEHUS PadOTHI.

1. TlomyuuTe 3aganue y mpenogaBaTess B BUAC CIOBECHOTO ONMUCAHUS paOOThI ITHEBMO-
MIPUBOJIA;

2. ITo c1oBeCHOMY OIMHMCAHHIO COCTABLTE CXEMY ITHEBMATHYCCKYIO PUHIIUITHAIBHYIO;

3. CocrtaBbTe muarpamMmy pabOThI MPUBOJIA U OTIPEACITUTE OJIOKUPYIONTNE CUTHAIIHI;

4. OnpenennuTe CUTHAIBI, KOTOPBIE JTOJDKHBI BRIKJITIOYATh OJIOKUPYIONINE CUTHAJBI, U UX
BUJT («JTUTEIIBHBINY WA «MTHOBEHHBIN);

5. CocTaBbTe JIOTHYECKHUE BRIPAKECHUS ISl KXKIOTO JIEKTPOMAarHuTa;

6. CocTaBbTE CXEMbI AJICKTPUUECCKHUE MPUHITUITHATIBHBIE, PEATH3YIOIINE TAHHBIC JTOTHYC-
CKHE BBIPOKECHHS IIPSMBIM HUJIH HEMIPSMBIM CIIOCOOOM.

7. IIpoBepbTe pabOTOCTIOCOOHOCTH CXEMBI Ha CTCHJIE.

KoHTpoJsbHBIE BONIPOCHI.

Yro Takoe 6sokupyronuii curaan? K yemy npuBoauT OJOKUPYIOMINI CUTHAII, €CJIH OH
JEUCTBYET B KOHIIE IHMKJIa? KakuM yCIoOBHAAM JNOJDKEH yAOBIETBOPSITH CUTHAJ, UCTIOJIb-
3yeMbIil 1J1s1 BBIKJIFOUEHHUS OJOKUpYrolero curuana? KakoBel 0COOEHHOCTH CXEMBI, UC-
MOJIB3YEMOM JIJIs1 OBICTPBIX MOCIIEI0BATEIBHOCTEH?



JlaGoparopHasi padora Ne3
«Pa3padoTka cucreMbl yIpaBJieHUsI MOHOCTAOMJIbHBIMH YCTPOMCTBAMH
yHpaBJIeHUS IOTOKAMMU»

He.]'lb pa60T1>1: HBy‘{I/ITB OCOOCHHOCTH YIIpaBJICHUA ITOCICAOBATCIIBHOCTBIO BBITIOJIHC-
HUA OﬂepaHI/Iﬁ IMHUKJIOBOTO ITPUBOJdA C UCITOJIb30OBAHHUCM CPCACTB JJICKTPOABTOMATUKHU.

Kparkas reopus.
[{MK10BOM MHEBMATUYECKUM IPUBOJ COAEPKUT 4 MHEBMOLWIIMHIPA:
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3agaHa ciaeayroIas guarpaMmmMa padoThl IPUBO/IA:

al

L1 :

L)

d1

B nanHOM ciydae Mbl paccMaTpuBaeM 0OJIbLIE OJIOKUPYIOLUIUMX CUTHAJIOB, YEM B MPEbI-
nyiien padore, HO MPUHIUIT KOHTPOJIsE OCTa€TCs TeM xe. OTIn4Kre COCTOUT B TOM, YTO B
JAHHOW CXEME HEKOTOPbIC TATYUKU MOTYT BBI3bIBATH JBH)KCHUS, BBIXOJAIIME 32 PAMKH
LHKJIA.



W3 nuarpamMmbl BHJIHA BO3MOYKHOCTD CJIETYIOITUX XOJ/I0B:
— B+, tak kak koHTakT a0 3aMKHYT;
— C+, Tak xak koHTakT b0 3aMKHYT.

Curnan c0 B A+ sBisieTcst OJOKUPYIOMIMM IS X0Aa A-, TOJKEH cOpachIBaThCs B KOHIIE
xona A+ (curnanom al ¢ ¢pynkrumeit HET ¢ 3amomuHanyeM, Tak Kak sBJISICTCSI MTHOBCH-
HBIM).
CooTBeTCTBYyIOIIas LIEeMb CAaMOOJIOKUPOBKH JIOJKHA OCTABATHCS BKIIFOUEHHOM JI0 TEX MOp,
noka npucytctByet CO, To ecTh /10 KOHIIa yeTBepToi (ha3bl. Meromuiicss HeOIOKUpYIO-
i curaan ausa Gpyakinud HET: d1

CooTBeTCcTBYIOIICE ypaBHEHHE (pere caMo0IokupoBky al o6o3Havaercs Y):

Y =al+(y-dl):

HavanbHoe ypaBHeHHEe A+ mproOpeTaeT Caeay IOl BUI:

A+=B1=1C-c0-y (y =NC)

N3-3a Hamuuusg MOHOCTAOMJIBHOTO 3JIEKTPHUECKOTO paclpeieauTeNs Xo A-IPou3Bo-
JTUTCS B MOMEHT, KOrjia nponajaer Bo30yxjaeHue karymku Bl mo npuumne sddekra
HET curnana al, Bocnpou3BeI€HHOTO Y. Y paBHEHUE X0/1a:

A—-=Bl1

Curnan a0, BeI3pIBAOMINN X0 B+, M0mKeH KOHTPOIMPOBATHCS MO IBYM MPUIHHAM:
- OH npucyTcTBYeT B Hayasie ukia. YToObl ero Bo3IeCTBHE HA XOJ1 HAYaJIOCh Ha Tpe-
Thel (aze, HEOOXOIUMO €ro MOCTABUTh B 3aBUCUMOCTh OT curHajia al, mybiupoBaHHOTO
Y (c pynkmumeit JA).
- OH sBasieTcs 6okupyromum s xoaa B-. Curnan nomkeH cOpoCUThCS B KOHIIE X0/1a
B+ curnamom bl (¢ pynkuueit HET), koTOpbIit HEOOXOAMMO 3aTIOMHUTb, TAK KaK OH SIB-
JSI€TCS. MTHOBEHHBIM.
- CooTBeTcTBYIOIIAS TEMTb CAMOOJIOKUPOBKUA MOXKET OBITh COpOITIEHA TOJIBKO CUTHAJIOM
d1 B KoHIIE 1IECTO# (a3bl.

CootBercTBYyIOIIEE ypaBHEHHE (pesie camo0mokupoBku b1l obo3nauaercs Z):

Z=bl+(z-dl)

VYpaBuenue s B+:
B+=B3=a0-y-z, rae:
- Y cOpaceiBaet a0 B Hayase UKJIA;
- Z cOpaceiBaeT Osokupyromuii 3¢ ekt al Ha xox B-

Curnai, BOCIpOU3BEACHHBIN IIETbI0 CAMOOTIOKHPOBKU Z NIJIs1 KOHTPOJIS OJIOKUPYIOIIETO
curtaia a0, MoxeT ObITh J00OaBJIEH B HE3aBUCUMYIO LI€TIb ypaBHEHUs B- =B4 =z (c
H.O. KOHTaKTOM) WJIH B LIETIb, IPEAYCMATPUBAIOIIYIO MapaJlJIeIbHOe COCTUHEHHE KaTy-
mek B4 u Z.

YpaBHEHUE UMEET BUJ:

B-=B4 =Dl



Curnan b0, Bei3biBaromuii xo C+ 10/DKEH KOHTPOJIMPOBATHCS 110 IBYM NPHUUNHAM:

- OH IPUCYTCTBYET B HayaJie MKJIa. YTOOBI €ro BO3/1eCTBHE HA X0/1 HAYaJIOCh Ha MSATOM
¢a3e, HEOOXOUMO €ro MOCTaBUTh B 3aBUCHMOCTh OT CHrHayia D1, y)ke coOXpaHEHHOTro
pene Z, H.O. KOHTaKT KOTOPOTO UCIOJIb3YETCH.

- OH siBJIsieTCs ONoKupyromuM Ji1s xoaa C-. B otinuue ot npeapiaynmx xon0B (A+/A-u
B+/B-) mumuuap C octaeTcst HEMOABMKHBIM B TedeHHE IBYX (a3 (6 u 7), B TeUeHHE KO-
TophIX cpabateiBaeT d1, ucnonk3yromuiics B kadectBe Gpynkiun HET.

Y4auThIBas BRILIEU3TI0KEHHOE YPAaBHEHUE X0a CTAHOBUTCS:

C+=B5=D0b0-z-d1

[Toy4yaem clieryronryro cxemy:
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H3-3a menosennocmu cuenana dl on yonunsiemes ¢ nomowvio yenu camodnioKu-
posku U.

Cuenan d1 6 ompuyaemoti gpopme yoice umeemcsi 8 ypasuenuu Z, 3anoMuHa0ue2o
cuenan b1, nosmomy eviwenpusedennoe ypasnenue moxicno cokpamums 0o: C+ = b0- z

Cuenan Cl, swizvigarowuti xo0 D+, 6noxupyrowuii ons xooa D-. Ou donoicen copo-
cumwcst 8 kouye xooa D+ cuenanom d1, svinonnsrowum ¢pynxyuro HET, yoice socnpous-
eedennvim pene U. B konye xooa Opyeux HeOIOKUPYIOWUX CUSHAIO8 He UMeemcs, No-
9MOMY eOuHcmeeHHbIM cueHaiom oyoem CO. broxupyrowutl 3¢pghekm cueHana He modicem
NPOSIBUMBCS, MAK KAK OH OMCYMCMEYem 80 8pemsi 08YX X0008 yuiurnopa D.
Coomeemcmeyrouee ypasnenue: U=dl+ (u -cY))

Ypasuenue xooa cmanosumcs: D+=B7=cl- u

Cuenan dO 6nokupyrowuti ons xooa C+. On modicem 6vimov copowen cuenanom dl,
euje npucymcmeyiowum (maxk Kax cCoOxpaner 8 namamu) 8 Hauae @pasvl 8 u ucue3arouum
8 KoHYe 8ocbMoll ¢hazvl noo deticmsuem cuenana c0 (pynxyua HET) yenu camobroxu-
POBKU.
Ypasuenue cmanosumces : C- = B6 = d0-dl = d0-u
Bapuanmur cxem: D- = B8 = u (¢ H.O. konmaxmom) unu: D- = B8 =dl = d0-u

Cuenan €0 donorcen b6bimob 60CcnpoU38e0eH OJisl BINOJHEHUSL 08YX PA3HBIX (YHKYUL
6 08yx ypasnenusx. gyuxyuu /A 6 yenu kamywxu B1 u ¢oynkyuu HET 6 yenu pene U.



Ilopsinok BbINOJIHEHHSI PA0OTHI.

1. [lonyuure 3amanue y npenoaaBaress B BUIE CIOBECHOIO ONMCAHMsI padOThl ITHEBMO-
IPUBO/IA;

2. I1o cnoBeCHOMY ONIMCAHUIO COCTABbTE CXEMY ITHEBMATHUYECKYIO IPUHLUITUATIBHYIO;

3. CocTaBpTe nuarpaMMy padbOThl IPUBO/IA, OTIPEAEIUTE OJOKUPYIOIINE CUTHAIIBI U CUT-
HaJIbl, KOTOPbIE MOT'YT BbI3bIBAaTh JIO)KHOE CPaOAThIBAHUE;

4. Onpenennute CUTHAIIBI, KOTOPBIE JIOJKHBI BBIKJIIOYATh OJIOKUPYIOIIME CUTHAIIBI, U UX
BUJI («JITUTENIbHBIN» WM «MTHOBEHHBIN») U CUTHAJIBI, KOTOPBIE JOJKHBI OJOKUPOBATH
JI0)KHOE cpabaThIBaHUE;

5. CocTaBbTe JIOTUYECKHUE BBIPAKEHUS I KaXKI0TO AIEKTPOMAarHuTa;

6. CocTaBbTe CXEMBI JIEKTPUUECKHE IPUHLIUITHAIIBHBIE, pEATU3YIOLUE JaHHbIE JJOTUYe-
CKHE BBIPAKCHHSI IPSMBIM UM HETIPSIMBIM CITOCOOOM.

7. IlpoBepbTe pabOTOCIIOCOOHOCTH CXEMBI Ha CTEHJE.

KoHTposbHbIE BONPOCHI.

Urto Takoe OGiokupytonuii curan? K ueMy npuBoauT 6JIOKUPYIONTUI CUTHAI, €CJIH OH
JEUCTBYET B KOHIIE IIMKJIa? KakuM yCcloBUSM JOJIKEH yAOBJIETBOPSITH CUTHAJ, UCIIOJIb-
3yeMBIil 17151 BBIKJIIOUEHUS OJIoKupYytoiiero curnaiga? KakoBbl 0COOEHHOCTH CXEMBbI, HC-
MOJIb3yEeMOM JIJIs1 OBICTPBIX MOCIEA0BATEIIbHOCTEN?



JlaGoparopnas pabora Ne4
«M3ydyeHne cxem ynpaBJieHUs C MCNIOJb30BAHUEM peJie BpeMeHn»

Heas padorei: N3yunTh criocoObl peaan3alud BpEMEHHBIX 33IepKEK MPHU yIPaBICHUN
UKJIOBBIMU TIPUBOJIAMH.

Kparkas reopus.

Jns peann3anny BBIIEPKEK BPEMEHU B LIUKJIOBBIX IIPUBOJAX MCIOJIB3YIOTCS peje Bpe-
MeHHU (Taiimepsl). PaccMoTpuM npuMeHeHHs TaiiMepa Ha IpuUMepe TPUBOIA C OJTHUM LU~
JUHAPOM, PabOTAOIIKM MO CIEAYIOIMIEMY IIUKITY: BBIABMKEHUE IITOKA HUIUHAPA — BbI-
JEPKKA BPEMEHU — BTATMBAHUE IITOKA.

Otcuer TaiiMmepa HaUMHAETCS, KOT/IA [MIMHAP JOCTUIaeT MOJOKEHUS KOHUA IMOJIOXKH-
TEJIBHOT'O X0/a, HE3aBUCHUMO OT THUIIA YIPABIICHUS - IOJTyaBTOMAaTUYECKOTO (OIMHOYHBIN
IIUKJI) UM aBTOMATHYECKOTO (HEMPEpbIBHBIHN LIUKII).

[Tpu uCHOAB30BaHUM MOHOCTAOMJIBHOTO pAaclpeAesuTeNs TaliMep BBINNOJIHSIET CBOIO
dbynkuuro ¢ nomonrsto H.3. konTakTa ¢ noruueckoi pynkiueit «HET» B cxeme ¢ camo-
OJIOKUPOBKOM.

Cxema OJMHOYHOI'O IIMKJIAa oe3 3alIUTBI OT HCIIPCABHUACHHOI'O Cpa6aTI>IBaHHH:
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llapannenvno 08ym kamywkam Kowmaxm matimepa TP copacvieaem camoOIOKUPOSKY
cuenana 1C (nyck), om komopoeo 3asucum B1.

Ypasnenue yenu:

X=Bl=IC +x-Tp

MOodicem OblMmb HANUCAHO U Pealu308aH0 OPYeUM CROCOOOM, C OONOJHUMENILHOU YEeNnblo.
X=IC+x-Tp Bl=x

CxeMa 0IMHOYHOTO 1HMKJIa 0€3 3alIUThl OT HENPEBUIEHHOTO CpabaThIBaHUS:
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eticmeue konmaxkma TP makoe dnce, Kak 6 npedvloyuem ciyuae.
lIpeonazaemas cxema, vipasxcaemas ciedyrOWUM YPAGHEHUEM.

X=Bl=IC=-a0+x-Tp

Bosmooicna makaice peanuzayus ¢ 06ymsa omoenbnvimu yensmu: X =1C +x-Tp; Bl=x-a0
u npu nepemerne mecmamu a0 u TP npu ycnosuu ux ycmano8Ku 8 KoHye napaiiebHo2o

COEOUHEHUA.

Cxema HEnpepBIBHOTO LUKIIA:
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Dppexm matimepa O0oJdCeH 3ampazu8ams MobKo camoonrokuposky kamywku B1l, max
KaK UMEHHO C Hee CHUMAaemcs 8030yiicOeHue 8 KarcOoOM yurie 0jisl 6bINOIHEeHUs 00pam-

HO20 X00d nocie 0Cmanoeku Ha gasze A+.

Aemomamuyueckuil PEAHCUM YUKIIA onpedeﬂ}zemC}z COXPAHEHHbIM 6 NAMAMU CUCHATIOM

IC (nycx), nooarowum numanue Bl npu xasxcoom zamvixanuu xoumaxkma al nocne
ocmaHnosku Ha gaze A-.



Ilopsiiok BhINOJIHEHHSI PadOTHI.

1. [lonmyuyuTte 3amanue y mpernoiaBaTels B BUIE CJIOBECHOTO OMUCAHUS pabOThI THEBMO-
pUBOJIA;

2. Ilo cnoBecHOMY ONMHCAHUIO COCTABHTE CXEMY THEBMATHUYECKYIO MPUHIUITHAIBHYIO;

3. CocraBbTe muarpaMmy paboTsl IPUBOJIA;

4. CocTaBbTe JIOTHYECKHUE BBIPAXKEHUS ISl K&KIOTO SJIEKTPOMAarHuTa;

5. CocTaBbTe CXEMBI INEKTPUUECKUE TPUHIIUTTHATBHBIE, PEATU3YIOIIUE JaHHbIC JTIOTHYE-
CKHE BBIPAKCHHSI IPSMBIM UM HETIPSIMBIM CITOCOOOM.

6. [IpoBeppTe pabOTOCIIOCOOHOCTH CXEMBI Ha CTEHJE.

KoHTpoJibHbIE BONIPOCHI.

Yro takoe peine BpemeHu (Taitmep)? Kak pesie BpemeHu n300paxaercst Ha CXeMe JJIeK-
TPUYECKON NpUHIHUNHAIBHON? Kakue TUIOBbIE pexXUMbl padOThI TaiiMepbl Bbl 3HaeTe?
[TpuBenuTe BpeMEHHbIE TUarpaMMbl, OMMCHIBAIOLIUE pabOTy TaliMepa B 3TUX PEKHUMAX.



