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Conep:xkanue

Ne
w/ HaumeHnoBaHusi 1a00paToOpHbIX padoT Crtp.
1 |BBoxmnoe 3ansithe. [lpaBuia TeXHUKH O€30IACHOCTH TPHU BBIIOJHEHUH J1a00- 4
paTtopHbIX paboT B tabopaTopuu. O0mwmii 0630p J1aOOPaTOPHBIX PadoOT.
2 |JIaboparopHas pabora Nel. M3yueHnue 0JIOK-CXEMBbI M TIPUHIIMIA PaOOTHI UG-
pPOBOTO 3JIEKTPOHHOTO BosbTMeTpa ABM- 4084 u mynstumerpa AMM-1130. 5
OnpezneneHue EKTPHUYSCKUX TApaMETPOB MEXAaTPOHHBIX CUCTEM C ITOMOIIBIO
ATHUX MPHOOPOB.
3 |JlabopatopHas pabota Ne2. AHaIM3 TMHAMHYECKUX XaPaKTEPUCTHK HIEMEHTOB 13
MEXaTPOHHBIX CHCTEM C MMOMOIIBIO JIEKTPOHHOT0 ociuniorpaga AJ/1S-2111M.
4  |JlabopaTtopHas pabota Ne3. M3ydeHue KOHCTPYKIMKA HHPOPMAIMOHHBIX J1aT- 23
YUKOB MEXaHMYECKUX BEITMYMH.
5 |labopatopnas pabora Ne4. PazpaboTka cXeMbl H3MEPUTEIBLHOTO KOMILJICKCA U 34
IPOBE/ICHUE 3aIHCH PACX0/1A KUIKOCTH.
6 |JlaboparopHas paborta Ne5. Pa3paboTka cxeMbl H3MEPUTEIHLHOTO KOMILJIEKCA U 40
IPOBE/ICHUE 3aMMCH HECTAIIMOHAPHBIX TEMIIEPaTyp.
7 laboparopHas pabora Ne6. OrmpenesieHUe NapaMeTPOB MEXaHHUYECKOTO JIBH- 45

KCHU.




JlabopaTtopnas padora Nel

BBoanoe 3ansaTue. [lpaBuia texnuku 6ezonacHoctu. Q6mmii 0630p 1adoparop-
HBIX padoT.

HEJIb U 3AJJIAYA PABOTHI
N3yuyeHune npaBmI TEXHUKHA OC30TIaCHOCTH IIPH IMPOBEIACHUH JIA00PATOPHBIX padoT
1o Kypcy «MHpopMannoHHbIC U U3MEPHUTEIBHBIC YCTPOUCTBA B MEXaTPOHUKE B POOO-
TOTEXHUKE» B ayauTopuu 1-317. 3HAaKOMCTBO ¢ JTUCHMUIUITMHON M oOuui 0030p J1abo-
paTOpPHBIX PadoT.



JlaboparopHasi pa6oTa Ne2

N3y4yenue 0J10K-cXeMbl M IPUHIUIA PA00THI HM(PPOBOIO 3JTEKTPOHHOT 0
BoibTMeTpa ABM- 4084 nu myabTumerpa AMM-1130. Onpenesenne 3j1eKTprye-
CKHX [IAPAMEeTPOB Me-XaTPOHHBIX CHCTEM € MOMOIIBIO 3THX NPUOOPOB.

1. HEJIb U 3AJIAYA PABOTbI
N3yyeHue METO0B ONpEETeHUS dIEKTPUUECKUX TapaMETPOB MEXATPOHHBIX
CUCTEM M HX 3JIEMEHTOB C MUCIOJIb30BAHUEM COBPEMEHHBIX 3JIEKTPO- M PAJAHOU3IMEPH-

TEIbHBIX PUOOPOB.
2. TEOPETUYECKHUE CBEJIEHUS

2.1. O0mme mMoJI0KeHUS

Hudposoit mynsTuMerp AKTAKOM AMM-1130 npennazHayueH AJig U3MEPEHUS
MOCTOSIHHOTO U nepeMenHoro (True RMS) nanpsipkeHust U TOKa, 4acTOThI, COMPOTUB-
JICHUS, EMKOCTH, TTPOBEPKH 1IEJIOCTHOCTH LETH («IPO3BOHKAY), TECTUPOBAHUS TUO/IOB
u 1.4. Umeercsa Gyukiusa gukcanun u3mepeHroro 3HaueHust (HOLD), a takke u3me-
PEHUST MAKCUMaIbHOTO/MUHUMAJILHOTO 3HAYEHUSI U OTHOCUTEIBHBIX U3MEPEHUM.

Onucanue opraHoB yrpasiieHus mpubopa npeacTaBieHo Ha Pucynke 1.

KHONKa MCNONb3YIOWANcA NPH PasnHyHbIX
BU/AX H3MEPEHWN ANA NEPEKNHYEHNR
MEXJY aBTOMaTHYECKOM MK PY4HBIM

PEXHMOM BbI6OPA AMANA30HOB HIMEPEHMN

XK-aucnnen

KHonka ucnonb3ytowanca AnA BKNHYEHHA PeXuMa
3anucH MakCHManbHOro HNKH MMHUManbHOro 3Ha4eHuA

KHonka no3sonstowLas NEpexntokarb PEXHMbI 1AW PA3HOCTH MAKCHMANbHOTO W MUHHMANbHOTO 3HAYEHHit

M3MEPEHUA ANA PAAA QYHKLUKA HIMEPEHUHN,
BbIOMPAEMbIX NOBOPOTHLIM NEPEKNIOYATENEM

KHONKa BKNIOYAET PEXHM OTHOCHTENbHbIX H3MEPEHMH

KHonKa Ans yAepKanus

NOKA3aHMil HIMEPEHHbIX 3HAYEHMHN Kxonka xntoyaer nogcsetxy XK-gucnnes

KHonka nepesofiawias 80 BPEMA H3MEPEHUA NEPEMEHHOTO
HanpPAXEHUA  TOKA NPUOOP B PEXHM B PEXHM HIMEPEHHS
4acTOTbl CHHYCOMAANbHOO CHrHaNa

KHonka Ans H3MEpeHna H3MEHAKOWMXCA
3HAYEHHH TOKA HNK HANPAXEHHA

KHONKa Ana BKNIOYEHHA MNH BbIKNHOYEHNUS

PEXHUMa CBA3N C KOMNbIOTEPOM
yepes3 uxtepcpenc USB

BxofiHOE rHe3 /10 ANA H3MEPEHHR TOKA
B Anana3sone 0,22...10 A, coeiHHAETCS ©
KpacHbIM WYNoM W3MEPHTENbHOTO Npubopa

MosopoTHbIK nepexnioyaTens Bbibopa
(yHKUMA H3IMEPEHUA

BxoAHOE rHe3A0 ANS BCEX BHAOB M3MEPEHHH,
3a HCKNIOYEHHEM H3MEPEHUS TOKA, COBAMHAETCA
C KPacHbIM LIyNOM H3MEPHTENLHOTO Npubopa

BxopHoe rHe3f0 ANA M3MEPEHUA TOKA B AWaNa3oHax MKA i MA, Bxoptoe rue3no obwee Ana Bcex BUAOB HIMEPEHHH,
COEAMHABTCA C KPACHbIM LYNOM W3MEPHTENbHOrO NpHbopa COEAMHABTCA C YEPHbIM LWYNOM M3MEPHTENLHOrO Npubopa

Pucynox 1 — Onucanue opranoB ynpasienus nudposoro mynsrumetrpa AKTAKOM
AMM-1130

2.2. U3mepeHne HANIPSI:KEHUsI MOCTOSIHHOTO M NMEPEMEHHOT0 TOKA
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Ipenynpe:xnenune!!! Henp3s nonasars Ha BXxoA HanpsbxkeHue Boinie 1000 B mo-
CTOSIHHOTO TOKA MJIM CPEIHEKBAAPATHYHOIO 3HAUEHUS [IEPEMEHHOT0 TOKa. M3Mepenue
BBICOKOT'O HAMPSDKEHUS CIIEYET BBIOIHATH OCTOPOKHO, YTOOBI M30€XKaTh MOPaKEHUs
ANEKTPUYECKUM TOKOM.

1. BxmounTe nutanue MyiabTumMerpa AMM-1130.

2. Jns m3MepeHust HanpsiKEHUs MTOCTOSTHHOTO M IIEPEMEHHOI0 TOKa U IIEPEeMEHHOMN
Y TIOCTOSTHHOM COCTaBJISIOIICH HampspKeHus B Auamnaszone 1...220 mB ycranoBuTte mo-
BOPOTHBIN BBIKJIIOUATEIb B MOJIOKEHUE ¥.

3. 15 u3MepeHus HapsKEHUs: TOCTOSIHHOTO TOKA U MEPEMEHHOM U MOCTOSHHOM
cocTrapisitoniel HanpsbkeHus B nuanaszone 0,22...1000 B yctaHOBUTE MOBOPOTHBIM
BBIKJIIOUATENb B MOJIOKEHHUE V.

4. BeraBbTe KpacHbIi n3MeputTenbHblil myn B THe3go V/Q/C/CAP/DIODE/Hz, a
YEPHBIN U3MEPUTENBHBIN IyN B THE310 COM COOTBETCTBEHHO.

5. Haxxate kHOnKy FUNC 117151 BEIOOpa pexxuMa u3MepeHUsl HAIPSKEHUs TOCTO-
saaHoro Toka (DC), Hanpsxenusa nepemeHHoro Toka (AC). C nomounpto kHonku RANG
YCTaHOBUTE PEKUM aBTOMATUYECKOIO WM PYYHOIO BbIOOpaA Juana3oHa U3MEpPEHUN.
[Ipu KpaTKOBPEMEHHOM Ha)KaTHH MPOUCXOAUT MEPEKIIOYEHUE B PEKUM PYUYHOTO BbI-
Oopa nuana3zoHa u3MepeHuil. B pexume pyuyHoro BeiOopa anana3oHa IOBTOPHOE
KpaTKOBPEMEHHOE HakaThe Ha KHONKY RANG n3MmeHseT TeKyIuil 11amna3on u3me-
penuii. Ecnin kuonky RANG Haxatb U yep:kuBath 0ojee IByX CeKyH, U3Mepu-
TEJIbHBIN NPUOOpP MEepeRaeT B PEKUM aBTOMaTHUECKOTO BBIOOpa AMANa30HOB.

6. [Ipu BBIOJSHEHNUN U3MEPEHUSI HATIPSKEHUS IEPEMEHHOTO TOKA, MOIKIIOUUTh
KPACHBIN 1 YEePHBIN IIYTIBl K U3MEPSIEMOi 11eTH B 1to00M nopsike. [Ipu BbImoiHeHUN
W3MEPEHUS HANIPSIKEHUS IOCTOSHHOTO TOKA, CIAEAYET MOJKIOUNATh KPACHBIN UIyH K
MOJIOKUTEIBHON NMOJISIPHOCTH U3MEPSIEMOT0O HAMIPSIKEHUS], @ YEPHBIN — K OTPULIATEIb-
HOM.

7. B pexxuMe n3mMepeHus HanpsHKeHUs MOCTOSIHHOTO M IEPEMEHHOI0 TOKa KHOIT-
ko RANG M0>KHO BpYUYHYIO IIEPEKIIOYATh IUANA30H U3MEPEHUIN. 3HAUEHUE U3MeE-
PEHHOTO HANIPSDKEHUSI CYMTHIBAETCS ¢ dKpaHa nuciuies. Eciu na qucnimee AMM-1130
oToOpakaroTcsi cuMBOJIBI «OL», 3T0 03Ha4aeT, YTO BXOAHOE HAIPSIKEHUE TIPEBHIIIACT
TEKYIIUA THarna3oH U3MEPEHUNH U HEOOXO0IMMO HEMEJICHHO OTKIIFOYUTh KPACHBIA U
YEpHBIN HIYIIBI OT U3MEPAEMON IIENU U BBIOpaTh 00Jiee BHICOKHI TUATIa30H U3MEPEHUIA.
Ecnu npu makcumanbHOM Iuana3zoHe U3MEpeHUi Ha JUCIIee 0TOOPaKar0TCsl CUMBOJIBI
«0L», aT0 03Ha"aer, 4yTo n3Mepsiemoe Hamnpspkenue npessimaet 1000 B u Heo6xoaumo
HEMEJJIEHHO OTKJIIOUYHUTH KPACHBIN M YEPHBIM LIYIIBI OT U3MEPSEMOM LIETIH.



2.3. U3mMepeHue cuiIbl NOCTOSIHHOTO U NMEPEMEHHOI0 TOKA

Ipenynpe:xaenune!!! Bpems nsmepenus toka 6omnee 5 A He 6osiee 10 ¢ ¢ mocne-
IOYIOIIMM EPEPHIBOM HE MEHEE 15 MUHYT.

1. BxitounTe nuTaHue.

2. Jlnss u3aMepeHusi Cujbl TOKa B muanasone 20...2200 MKA ycTaHOBHUTE IIOBO-

POTHBIH MIEPEKITIOYATEND B TIOJI0KEHHE *UA,
3. Ins m3mepenus cuibl Toka B amama3zoHe 0,22...220 MA yCTaHOBHUTE IOBO-

POTHEIH BHIKIIIOYATEID B ITOJIOKEHHAE MA.,
4. Jlns uzmepeHust cuiibl Toka B nuanasone 0,22...10 A yctaHOBUTE TOBOPOTHBIN
ba ]

BBIKIIOYATEIb B IONOKCHHE A.

5. BcTaBuTh KpacHBIM M3MEPUTENBHBINA IIyH B THE310 WA mA win A, a YepHbIH
U3MEPUTENBHBIN 11yl B THE310 COM COOTBETCTBEHHO.

6. Haxxars kHonky FUNC mis BeiO0pa peskiMOB U3MEPEHHS CHIIBI TIOCTOSTHHOTO
toka (DC), cunel nepemenHoro toka (AC). C nmomomnisio kHOokM RANG ycTaHoBuTe
ABTOMATUYECKUI WM PYYHOU BBIOOD JMAMA30HA.

/. BeikitounTe NUTaHUE HW3MEPSIEMOW LEeNH, MNOJAKIIOYUTh MOCIEAOBATEIBHO
KPACHBIM M YEPHBIM LIYIIBI B Pa3pbIB LIENU U BKIOYUTE MUTAHUE ITOU LIETIH.

8. U3smepenHoe 3Ha4YeHHE CHJIBI TOKAa CYMTHIBACTCS C dKpaHa auciuies. Eciu Bo
BpEMsI U3MEPEHUSI CHJIbI MTOCTOSHHOTO TOKa 3TO 3HAUEHHE OTOOpa)kaeTrcs Kak I0JIO-
KUTEIBHOE, 3TO 03HAYAET, YTO «1» U3MEPUTEIILHOM LIENN COETUHEH C THE30M «A» WIIN
«mA» mynsTuMeTpa AMM-1130, a ecinu 0HO 0TOOpakaeTcst Kak OTPUIIATEIBHOE, 3TO
O3HAYaeT, YTO «1+» U3MEPUTEIBHON LIeNH COeNUHEH ¢ rHe310M «COM». Ecnu Ha nuc-
iee oToopaxarorcsi cuMBOJIBI «OL», 3TO 03Ha4YaeT MmpeBhILICHUE Juana3oHa u3Mepe-
HUW 1 HEOOXO0IMMO BBIOpATh 00JIee BRICOKUI JUAIa30H U3MEPCHHUIA.

2.4. U3mepeHne 3J1eKTPUYECKOr0 CONMPOTHBJIEHUS, POBEPKA HEJOCTHOCTH
enu, TecT AU0A0B

Hpenynpe:xaenune!!! [Ipy n3mMepennn BHyTPEHHETO CONMPOTUBIIEHUS U MPOBEPKE
LEJIOCTHOCTH LIeNH cleAyeT yOeauThCs, YTO MUTaHUE MPOBEPSAEMOH LI OTKIIOUYEHO U
BCE KOHJIEHCATOPBI, MOJKIIOYEHHbIE K HEH MOJHOCTBIO Pa3psiKEHBI.

1. BkrounTe nMUTaHWEe W YCTAHOBUTE MOBOPOTHBIM BBIKIIIOYATENh MYJIbTUMETPA
AMM-1130 B nonoxenue QM.

2. BcraBbTe kpacHbIil u3meputenbhbii myn B THe3n0 V/Q/C/CAP/DIODE/Hz, a
YEPHBIN U3MEepUTENbHBIN 1y B THE310 COM COOTBETCTBEHHO.

3. Haxmure xnonky FUNC nnst BeIOOpa pekMMOB M3MEPEHUSI COTPOTUBIICHUS
(€2), mpoBepKH LIEIIOCTHOCTHU LENHU UK TecTa Auoa0B. [Ipu u3MepeHrnu conpoTUBICHUS
¢ momouIbio KHOTKK RANG MOXHO YCTaHOBUTH aBTOMATUYECKUHN WM PYYHON BBIOOP
JIAana3oHa U3MEpeHui. EAuHUIa U3MEPEHNUS CONPOTUBIICHUS U ITOJIOKEHUE 3aIlsITON
OTOOpaXKAIOT 3HAUYEHHE TEKYIIEro auamna3oHa. B pexxuMe u3MepeHuH UEI0CTHOCTH
nenu u trecta 110108 kHonka RANG He GhyHKIIMOHUPYET.
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4. Jlnss u3MepeHusi CONPOTHBIICHHS MOAKIIOYUTE KPACHBIA M YEPHBIM ILIyIbl K
BBIBOJIaM PE3UCTOPA, U HA 3KpaHe JMCIUIES OTOOPA3UTCS 3HAUYEHHWE MU3MEPEHHOIO CO-
npotuBieHus. Ecnu Ha 3kpaHe otoOpaxkarorcst cuMBOJIbl «OLy», 3TO 03HAYaeT, 4To Cco-
MPOTHUBJIEHHE pe3ucTopa npesbimaet 220 MOwM.

5. [lpy BBINOJHEHUM U3MEPEHUS] LEIOCTHOCTU LENU CIEAYeT MOAKIIYUTH
KPACHBIM M YEPHBIN IIYIIBI K IPOBEpAEMON LienH. Eciii CONpOoTUBICHUE MEXKIY ABYMS
toukamu Hmxke 50 — 60 Om, pa3pmacTcsi curHai 3yMMepa, a Ha 3KpaHe O0TOOpa3uTCs
3HaueHue conportuBiieHus. Ecnu Ha skpaHe oToOpaxatorcsi cuMBoibl «0Ly», 3TO 03Ha-
4aeT, YTO COIIPOTUBIICHHE LienH npeBbiaet 50 Om.

6. I mpoBepKU 11012 OIKIIFOYUTE KPACHBIN Iy K aHOAY IMOAA, @ YEPHBIN — K
karonqy auona. Ha nucree noympkHa 0OTOOpa3sUTCs BEIMYMHA NAJACHUS HANPSIKEHUS Ha
P-n mepexoje, CMEIIEHHOM B MPSMOM HampaBiieHuH. Eciu 0ToOpaXkaroTcs CUMBOJIBI
«0OL», To 3TO yKa3pIBaeT Ha OOPBIB WM OOPATHYIO MOJSIPHOCTH MOJKIIOUEHHUS P-N TIe-
pexona. [Ipyu noakmrOYeHnH KpacHOTO MIyna K KaToay AUO0a, a YEPHOIO — K aHOy, Ha
JUCIUIEE JOJDKHO OTOOpasutTcs cuMBOJBI «OL», 4TO yka3plBaeT Ha MCOPABHOCTH P-N
nepexoja npu 0OpaTHOM CMENIEHUH. B IpOTHBHOM cilyyae p-n nepexoi NpoOuT.

[Ipumeuanue. B ciydae ecnu B pexxumMe pydHOro BbIOOpa JIMara3oHa U3MEPEHUI
Ha JucIuiee oToopaxaroTcsi cuMBOJIbI «OLy, Heo0XoauMo BbIOpaTh OOJIBLINI Tuana3oH
U3MEpPECHUM.

IIpu npoBepKe CONMPOTHUBIICHHS WA LEJOCTHOCTU LENU B YCTPOMCTBE B MEPBYIO
ouepeslb HEOOXOAUMO OTKJIIOUYUTh MUTAaHUE YCTPOICTBA, a 3aT€M BBINOJIHITH U3MeEpe-
Hue. Tak Kak B yCTPOHCTBE K U3MEPSIEMOMY AJIEMEHTY (LIETIH) MOTYT OBITh OAKIFOUYEHBI
ApyTue mapajielbHble CXeMbl, TO 0TOOpa)kaeMoe 3Hau€HUE CONPOTHUBIICHUS HE 00s-
3aTeJIbHO COOTBETCTBYET (PAaKTHUYECKOMY 3HAUEHUIO CONTPOTHUBIICHHUS.

IIpu npoBepke IMOJOB Ha MEYATHOM IJIaTe B MEPBYIO ouepeab HEOOXOIUMO OT-
KJIFOUYUTh MUTAHKUE NTEYATHOM IJIATHI, a 3aTEM BBINOJIHATH U3MEPEHUE.

2.5. U3mepeHne eMKOCTH

Hpenynpexnenne!!! [lepen namMepeHremM eMKOCTH KOHIEHCATOpa BO U30exkaHUE
HOPa)KEHUS SJEKTPUUECKUM TOKOM CIIEAYET YOIUThCS, UTO KOHAEHCATOP MOJHOCTHIO
pa3psiKeH.

1. BKJIIOYHMT MUTaHHE M YCTAHOBHMTH MOBOPOTHBIN BHIKIIIOUATEND B 10j10%kenue 1k,

2. BcraButh kpacHbIil u3meputenbHbii mryn B re3no V/Q/C/CAP/DIODE/Hz, a
YEpHbIA U3MEPUTENBHBIN IIyT B THE310 COM COOTBETCTBEHHO.

3. C nomoripio kKHOMKU RANG ycTaHOBUTH aBTOMAaTHYECKUH HIIM PYYHON BBIOOD
JAana3oHa U3MEPECHUM.

4. TToaxIrounTh KPACHBIN M YEPHBIH LIYyTIbl K BEIBOJIaM KOHACHCATOPA; €CJIU KOH-
JICHCATOP Pa3HOMNOJISAPHBIN, TO KPACHBIH LIYTI CIAEAYET MOAKIIOYUTD K MOJOKUTEIILHOMY
BBIBOJ1y KOHJIEHCATOPA, & YEPHBIN — K OTPULIATETLHOMY.

5. 3mepeHHoe 3HaueHnEe EMKOCTH CUYUTBIBAETCS C IKpaHa Auciuies. Ecnu 3nauenue
eMkoctu > 220 M®D, Ha 3kpaHe 0ToOpazsaTcs cuMBOIIbI «OLy, a pu 3HaYEHUH EMKOCTH <
10 n® oToOpa3uTcs HOMb.

[Tpumeuanue: [Ipu n3mMepeHnn eMKOCTH KOHJIEHCATOpOB B auanasone 0,22...220
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MO, 17151 U3MepeHust Npudbopy TpedyeTcss OTHOCUTENBHO JIOJTOE BpeMs s 3apsi-
Ta/paspsiia KOHJIEHCATopa, M03TOMY OOHOBJICHHE U3MEPEHHOTO 3HAYCHHS TTPOUCXOTUT
OTHOCHUTEJILHO MEJIEHHO.

2.6. U3mepeHne 4acToThl H KO3(pPUIHEHTA 32110 THEHUSA

1. BxirounTe NMUTAHWE U YCTAHOBUTE MOBOPOTHBIN BBIKIIIOUATETh MYJIbTUMETPA
AMM-1130 B nonoxenne Hz%.

2. BcraBute kpacHbli u3MepurtenbHbli myn B THe3no V/Q/C/CAP/DIODE/Hz, a
YepHbIN U3MepUTENbHBIN 1y B THe310 COM cOOTBETCTBEHHO.

3. Haxwmure knonky FUNC misa BeiOopa pexxumoB yactoTsl (Hz) wnu kosddu-
nuenTa 3anoaHeHus (%).

4. TlogxmrounTe KPaCHYIO TECTOBYIO JJUHHUIO K BBICOKOMY IMOTEHIIHAITY, & YEPHYIO
— K HU3KOMY.

5. HM3mepeHHOE 3HAaUEHWE CUMTHIBACTCS C dKpaHa auciuies. Eciam gactora nsme-
PEHHOI'0 CHUTHAJIa HUKE WJIM BBIIIE JUara3oHa U3MEepeHut npubopa, Ha FKpaHe Oyaer
oToOpaxatbcsi HOb. Ecau ammmTyna curHaiza ciauimikoMm Mmana (MeHsine 2 B), Ha
AKpaHe Takke 0yJIeT 0TOOpaKaThCs HOJIb.

6. DTOT BUA M3MEPEHHUs BBITIOJIHSIETCS TOJIBKO MPU aBTOMATHUYECKOM BBIOOpE
JMana3oHa U3MEpPEHUHN.

2.7. HN3mepeHHe OTHOCUTEIHLHOTO 3HAYEHUS

B 3ToM pexkume MOryT OBbITh BBIIOJIHEHBI JIFOObIE U3MEPEHMUS], 3a UCKIOUEHUEM
U3MEPEHHUI 4acTOThl, KOA((HULIMEHTa 3aM0JHEHUS U MPOBEPKHU 110A0B. I1oaKIIOUNTS
LIyIbl K LENA WIM K BBIBOJAM DJIEMEHTA, 3HAUYCHUE IapamMeTpa KOTOPBIX SIBIISIOTCS
OTNIOPHBIMH JUI JAJIBHENIINX OTHOCHUTENBHBIX M3MepeHnil. Haxare kHonky REL s
BKJIFOUCHMSI PEXKUMA OTHOCUTENBHBIX MU3MEpPEHUN M (pukcauuu B mprOOpe ONOPHOTO
3Ha4yeHus. Jlanee MOAKIIFOUUTh LIYIbl K U3MEPSIEMOM LIENU WIKM K BBIBOJAM JJIEMEHTA,
KOTOpBIE€ CPABHUBAIOTCS C OIIOPHBIM, ISl U3BMEPEHHUSL.

Otobpakaemoe Ha nuciuiee MyiabTuMeTpa AMM-1130 3HaueHue BHIYUCIAETCS 110
dbopmyie:

OTtoOpakaeMoe 3HaUEHUE = TEKYIIee U3MEPEHHOE 3HAUE€HUE — OIIOPHOE 3HAYCHUE

Ecny oTKIIFOUUTH LIynbl OT U3MEPSAEMOU LENN WA BBIBOJOB JJIEMEHTA IIPU BBI-
HNOJHEHUM WM3MEPEHUI HampspKEeHUs, CUIIbl TOKa W EMKOCTH, TO Ha JIUCIUIee 0ToOpa-
3UTBHCS OIIOPHOE 3HAYEHMUE, IIPU BBIIIOJHEHUN U3MEPEHUNM CONIPOTUBIICHUS HA JHCIUIEE
otobpazsrca cumBoJibl «OL» /{111 BbIXoAa U3 pexuma OTHOCUTENIBHOTO U3MEpPEHUs T10-
BTOPHO HaxXaTh KHONIKY REL.

B pexxrme OTHOCUTENbHBIX U3MEPEHHU MOTYT ObITh ONpEACTICHbl U3MEHEHHUS 13-
MEpPSIEMOTr0 MapaMeTpa OTHOCUTENIBHO OMOPHOTO 3HAYEHUS. DTOT PEKUM MOKET ObITh
TaK)X€ HCIIO0JIb30BaH JJIsl U3MEPEHUM MaJbIX CONPOTUBIIEHUN U eMKocTen. Hanpumep,
IIPY BBINOJIHEHUN U3MEPEHUS CONPOTUBIIEHUS CIEAYET 3aKOPOTUTh KPACHBIN U YEPHBIN
HIymnel, HaxkaTh KHONKy REL nis 3amucu omopHOTO 3HAY€HHs CONPOTHUBIICHHS (CO-
POTUBIICEHUS U3MEPUTENBHBIX MTPOBOJOB), U MOCIE 3TOrO BHINOJHUTH U3MEPEHHUE Ma-
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JIOTO COTPOTHUBIIEHUS, MIPU TOM COIMPOTUBJICHHE H3MEPHUTEIbHBIX MPOBOJOB OyaeT
BBIYTEHO M3 M3MEPEHHOro 3HaueHus. IIpyu BBINOIHEHUM W3MEPEHHS] €EMKOCTH pa3o-
MKHYTh KPacHYI0 M YEPHYIO TECTOBbIE JUHUM, HaxaTh KHONKYy REL s 3anucu ém-
KOCTU U3MEPUTENBHOU LIENU MPUO0pa, U MOCIIE 3TOr0 MOBTOPHO BBINOJHUTH U3MEPEHUE
€MKOCTH, MPU 3TOM EMKOCTh U3MEPUTEIBHOM 1enu npubdopa OyJaeT BhIUTEHA U3 0TOO-
pa)KaeMoro 3Ha4YCHHUs.

2.8. I3mMepeHne MaKCUMAJIbHOT0 U MUHMMAJILHOTO 3HAYEHUH

[Tpu Hakatuu Ha kHOMKY MAX/MIN mynptumerp AMM-1130 ycTtaHaBnuBaeTcs
B COCTOSIHUE 3allMCH W OTOOpa)KEHHUs: MAKCUMaJIbHOTO 3HAYECHMsI, MUHUMAJIBHOTO
3HA4YE€HUS, PA3HOCTH MAKCHMAJIbHOTO M MHUHHMAJIbHOTO 3HAYEHHUH, BCEX BEIMYUH 34
MCKITIOYCHHEM YacTOTHI U MpoBepku Auoga. AMM-1130 uzmepsieT Tekyiiee BXOAHOE
3HAQYEHUE BEJIMYMHBI U TIOCTOSIHHO CPABHUBAET €T0 C 3AlMCAHHBIMU BEIUYMHAMU, IPH
HEOO0XOJIMMOCTH OOHOBJISIS 3aNIMCAHHBIC 3HAYCHUS.

[loBTOpHOE KpaTKOBpeMeHHOEe Hakathe Ha KHomky MAX/MIN mnepekmtouaer
MEKy PEKHUMaMU PETUCTPALMM MAaKCUMAJIbHOTO, MUHUMAJIBHOTO 3HAYEHUW WA WX
pa3HoOCTU. B 3TOM pexkrMe Ha aHaJIOroBOM IIKajie MpuOopa O0TOOpa)KaeTcsl TEKyIlee
U3MepsieMoe 3HaYCHUE.

JIisi BbIXOJ]a M3 ATOTO PEKMMa HEOOXOJUMO Ha)XaTh U YACPKUBATh KHOIKY
MAX/MIN 6onee nByx cexkyHa. [Ipu u3mMepeHHr U3MEHSIOMUXCS CUTHAJIOB I pe-
TUCTpPallMd MUKOBBIX 3HAYECHUN M3MEpseMON BenW4YuHbl HaxkmuTe KHONKy PEAKH.
[Tpu naxxatuu kHoniku PEAKH onun pa3 OyaeT npou3BOIUTECS pErucTpaiis MakCu-
MaJbHbIX 3HAYEHUH, TP MOBTOPHOM HAXaTHUU — PETUCTPALAS] MUHUMAJIbHBIX 3Haye-
HUW, IPU H)KATUM U ynepkannu knasumm PEAKH — peruncrpanys makcumanbHbIX U
MHUHUMAJIbHBIX 3HAUYCHUMN.

3. OBBEKT UCCJIEJOBAHUS, ObOPYIOBAHUE

OOBEKTaMU UCCIIETOBAHUS SIBIITIOTCSI JICKTPUIECKHUE TSI MEXaTPOHHBIX 3JIEMEHTOB 1
CHCTEM.
1. lludposoii mynstumerp AMM-1130 .
2. Ucrounuk nutanus nocrostuaoro Toka ATH-1335.
3. I'eneparop curnanos cnenuanbHoi hopmbel AWG-4110.
4. MakeTHas 1u1aTa.
5. Habop pe3ucTopoB u APyrux 37€MEHTOB.

4. TIOPAAOK BBIIIOJIHEHUSA PABOTbBI

1. TiIareabHO 03HAKOMHUTLCS ¢ HACTOSA I MHCTPYKIIHEH U H3YYUTh VCTPOM-
cTBO IU(POBOro MyJILTUMETPA .

2. BxmtounTs 1u¢poBoi MyJIbTUMETP U MOATOTOBUTH €0 K padoTe.

3. 3MepeHue MoCTOSIHHOTO HATTPSKEHHUS:
a) COCTaBUTh AMEKTPUUECKYIO CXEMY, BKITFOYAIOIIYIO 3 TIOCIE0BATEIBHO BKITIO-
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YEHHBIE PE3UCTOPA IO 33JAHUIO MTPETOAABATENS] Y UCTOYHUK MOCTOSIHHOTO HANPSKEHUS
(HaIpsDKCHUE TAKOKe 33aeTCsl MPEToIaBaTeIIeM);

0) BKJIIOUUTH TOK ¥ U3MEPUTH HAPSHKEHNE UCTOUHMKA ITUTAHKS, & TAKXKE MaJICHUE
HaANPSHKEHUS Ha KAXKIIOM U3 PE3UCTOPOB;

B) PacCUMTATh MOTPEITHOCTH U3MEPEHUS.

4. VI3amepeHue MoCTOSIHHOTO TOKa:
a) MEePEeKIIIOYUTh PEKUM pabOThI MPrOOpa Ha U3MEPEHHE TOKA;
0) BKJIIOYUTD B pa3pbIB LIEMH PUOOP U U3MEPUTH BEJTMUUHY TOKA,
B) PacCUMTATh MOTPEITHOCTH U3MEPEHHUS;
T') pe3yabTaThl I3MEPEHUN U PACUETOB 3aHECTH B TaOMITy 1.

5. 3mepenue nepemenHoro HanpspkeHus (Ha yacrtorax S0 u 5000 ['m):

a) COCTaBUTh AMEKTPUIECKYIO CXEMY, Mara3uH COMPOTHBIICHHI 10 3a/ITAaHHIO TIPe-
[IOJIABATEIIST MEXaTPOHHBIC SJIEMEHTHI ¥ CHCTEMBI U ICTOYHHK TTEPEMEHHOTO HAMPSHKEHUS C
reHepaTopa (HalpsbKeHUE TAKoKe 331aeTCsl MPEIo/iaBaTesieM);

0) BKJIFOYMTDH TOK ¥ M3MEPUTH HAMPsDKEHUE MICTOYHHMKA TTUTAHUS, a TAKOKE TTaJICHNAE
HaMpsDKEHUS Ha KOKIOM U3 PE3UCTOPOB;

B) pacCUHTATh TOTPEUTHOCTH U3MECPCHHUS;

T') pe3ybTaThl K3MEPEHUN U PACUETOB 3aHECTH B TAO/MIy 1.

6. Ismepenue corpoTUBIICHHS TTOCTOSSTHHOMY TOKY:
a) OTCOEIMHUTH CXEMY OT UCTOYHUKA MTUTAHMUS;
0) MePEeKITIOYUTD PeKUM paboThI MPUOOpa Ha U3MEPEHHE AIIEKTPUIECKOTO CO-
POTHBJICHUS;
B) U3MEPUTH COITPOTHUBIICHUE KAXKIIOTO PE3UCTOPA;
T') paCCUMTATh MMOTPEITHOCTH H3MEPCHUS;
1) pe3yJIbTaThl K3BMEPEHUN U PacueTOB 3aHECTU B Ta0uILy 1.

Tabmuua 1.
HN3mepsiemblii napa- Hanpsizkenue
MeTp, efuHuna u3dme- | Iluranus, ya- R1 R2 R3
peHust cToTa

IHanenne HanpsKeHUs
HA IIOCTOSTHHOM ToKe, B

N BoJabT; 50

IMageHue HaNPsSIKEHU S I'n
nepeMeHHOM TOKe, B N BoJIbT;
5000 I'n
BeinunHa nocTosiHHO-
r0 TOKa, A
N BoJbT; 50
BesmumHa nepeMeHHo- T'u
ro TOKa, A N BoJIbT;
5000 I'g
Conporusiienusi o-
CTOSIHHOMY TOKY, OM
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7. I3MepuTh SIEKTPUUYECKHE TIapaMeTPhI JUTS MPETIOKEHHBIX AIEKTPOHHBIX KOMITO-
HEHTOB B COOTBETCTBUH C II. 2.3-2.7.

5. YKA3AHUA 1O O®OPMJUIEHUIO OTYETA
Otyer 0 paboTe JOIKEH COAEePHKATh:

1. Tabnuiry pe3ysIbTaToB U3MEPEHUM U pacdyeToB (B cOOTBETCTBUM ¢ Tabmuieii 1)

2. Pe3ynbraThl UIBMEPEHUH U paCUeTOB MapaMETPOB AIEKTPOHHBIX KOMIIOHEHTOB,
NPEAJIOAKESHHBIX MperoiaBaTesieM (¢ cBOOOIHOM (opMe MPOCTHIM NIEPEUUCIICHUEM 110
CIIHCKY).

6. KOHTPOJIBHBIE BOITPOCBI

1. Kakue nmapameTpbl 31EKTPUYECKUX LENel MOKET U3MEPUTh MYJIbTUMETDP?

2. Kakue BO3MOXKHOCTH /71 aHAJIM3a MEXaTPOHHBIX CHUCTEM MOKHO PeaM30BaTh MpU
TIOMOIIA MYJIETUMETpa?

7. BUBJINOT PAOUYECKHUI CIIMCOK

1. T.C. Patxop. Ludpossie uzmepenus. Meronsl u cxemorexuuka. M.: Texnocdepa,
2004.- 376 c.

2. P. Ipaxcen. OCHOBBI 3JIEKTPOU3MEPUTENBHON TEXHUKU. M.: DHeprousnart, 1982.—
296 c.

3. B.JI. Kykymi. Dnekrpopaauonsmeperns. M.: Paano u cBsa3b, 1985. — 368.
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JlabopaTtopnast paGora Ne3

AHaJIN3 JTMHAMUYECKUX XaPAKTEPUCTHK 3JIEMEHTOB MEXAaTPOHHBIX CHCTEM C I0-
MOIIBIO YJIEKTPOHHOT0 ocuuLiorpaga AJ[S-2111M

1. HEJIb 1 3AJJAYHN NUCCJIEAOBAHUASA
W3ydeHne nmpUHIMIOB pabOThl ANMEKTPOHHBIX OCHUILIOTpad)oB U METOAOB aHa-
Jv3a JUHAMHYECKUX XapaKTEPUCTHUK JIEMEHTOB MEXAaTPOHHBIX CUCTEM C UX HCIOJb-
30BAHUEM.

2. TEOPETUYECKUE CBEJIEHUSA

1.1. HazHa4yeHnune, NpUHUIMI AeMCTBUS U KJIACCH(PUKANUA IJIEKTPOHHBIX OCLINJI-
Jorpagos

OaHUM U3 HaNpaBJICHUN Pa3BUTHUSI COBPEMEHHOTO MPUOOPOCTPOCHUSI SIBISETCA
CO3/IaHUE TEXHUYECKHX CPEJICTB Ha OCHOBE OOBEIWHEHHUS TOCTHKEHHM COBPEMEHHOMN
MUKPOAJIEKTPOHUKH U UHPOPMALMOHHBIX TeXHOJOruil. OcoOEHHOE pa3BUTHE MOTY-
YWJIO CO3JJaHUE MHTEIEKTYaJbHBIX (IPOrpaMMUPYEMbIX) CPEICTB MU3MEPEHUN Ha OC-
HOBE COBPEMEHHBIX allapaTHO-IIPOTPAMMHBIE CPEJICTB.

VYkazaHHbIe cpeAcTBa 00JaAat0T CIEAYIOIUMHU TPEUMYILIECTBAMMU:

o BO3MOXHOCTbh OOpaOOTKU PE3yIbTaTOB U3MEPEHUM;

J oTOOpa’keHHe pe3yJIbTaTOB HU3MEPEHHUs C MCIOJb30BAaHHEM
BO3MO>KHOCTEM COBPEMEHHBIX IPapUUECKUX PEIAKTOPOB;

o HOBBIIEHHE TOUHOCTU U OBICTPOIEHCTBUS.

B kauectBe mpumepa paccMmoTpuM Iudpossie ocimmiorpadsl (LIO) — mpen-
CTaBJISIONIME COOOM ammapaTHO-MPOrPaMMHBIE CPEJICTBA C OYE€Hb BBICOKMMH TEXHU-
YECKUMH XapaKTEPUCTHUKAMHU.

[To BO3MOXXHOCTAM 00pabOTKM CUTHAJIOB U ObicTponeicTBuio 11O mpubimxka-
I0TCSI K CHEUMAJIU3UPOBAHHBIM CUTHAJIBHBIM MPOLECCOPAM, a MO BO3MOXKHOCTSAM
OTOOpaXKEHUsI pe3yJIbTaTOB 00PA0OTKU MPEBOCXOIAT UX.

Buemnuit Bun ocumsuiorpada kommnanun «Aktakom» cepurt GDS ¢ 1BETHBIM
KK nHAMKATOPOM IpPEACTaBIECHBI HUXKE
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Puc. 1. [lepenuss u 3aauss naHean npudopa. Buasl cOoky

1) KHomnka BKJIFOYECHUS MTUTAHUS
2) Pazwem mis monkimroueHus kades nutanus (s moaeneit ADS-2031 u
ADS-2031V pacnonokeHa Ha 3a/IHEH MaHEeNn)

3) Kuomnka Bxirouenus npudopa/lucreit mpudopa

4) HMuaukarop cetn

3efieHbli -  npuOop  BKJIOYEH B CeTh, OaTapes-  MOJHOCTHIO
3apsbkeHa  (MPU UCTIOJIb30BaHUM OaTapen)

YKENTHIN - MPUOOP BKITIOUEH B CETh, OaTapes - 3apskaeTcs (Mpy UCTIOJIb30BAHUU
Oatapen)

5) OO6macTb OPraHoB ynpaBieHUs (PACCMOTPEHBI Ha pUC.2)

6) Pa3bem N1 KOMIeHcauy MpoOHUKA

7) PazbeM 1715t BHEIIHETO 3amycKka nmpuoopa

8) BxoaHble pa3bEMbl KaHAJIOB
CHI1 u CH2 10) KHomnka BKIIO4Ye-
HUS/BBIKJITFOYCHHS] MEHIO

11) USB wunTepdeiic nns MNOAKIIOYEHHUS BHEIIHETO 3allOMHHAIOIIETO
YCTpPOHCTBA

12) USB unrepdeiic 1151 NOIKIIOUEHUS K KOMITBIOTEPY

13 ) Pazbem RS-232 (mns moneneir ADS-2xxxMV) win VGA (nns mozaeneit
ADS-2xxxMV u ADS-2031V)
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14 ) Paszsem Bwixoma Pass/Fail (kpome ADS-2031 wu
ADS-2031V)

15) Bunt ms noaxsroyeHus k "zemue" (kpome ADS-2031 u
ADS-2031V) 16)LAN unTepdetic

1.2. Crpykrypa u npuHiun aeiicTeus nudposoro ocumwiorpadga

Ha puc. 21 B mpenenbHO YNpOIIEHHOM BHJE IOKAa3aHa CTPYKTypHas cXema
udposoro ocumwiorpada (110).

_‘/

Bxon \
— MY Al o3y —N MK 3
—/

oy

Puc. 2. Yopoiiennast cTpykTypHas cxema nu@pooro ocumuiorpada (110)

MY — macmtabupyroliee yCTpoucTBO (YCHUIUTENb U ACHUTENb HanpsbkeHus); AL —
aHanoro-udpooii npeodpazoBatenb; O3Y — onepaTUBHOE 3alIOMUHAIOIIEE YCTPOU-
ctBo; MK — MukpokoHTpoiuiep; 3V — 3allOMUHAIONIEE YCTPOUCTBO; D — 3kpaH; OY —
OpraHbl ynpaBjieHus ( KHOTIKHU, PYYKH).

[Mpoitns yepes MY, Bxoanoe Hampsbkenue U(t) mpeooOpasyercs ALl B mwc-
KPETHYIO MOCIE0BATEIbHOCTh KOAOBBIX OB N , 0TOOpaXkarommux MrHOBEHHbBIC 3Ha-
4yeHus U; 3Toro HanpsbkeHus. Kaxioe HoBoe kooBoe ciioBo 3anuceiBaetcs B O3Y. Ilpu
ATOM BCE MPEABIAYIINE 3aMMCAHHbIE OTCUETHI CABUTAIOTCA HA OJHY SYEUKY (PErucTp
caBura), a caMbiii epBbiid N1 rcuezaer, kak Obl «BbITaIKUBaeTCs». Ecin O3Y coctout
3 M sgueek, TO B HEM, IOCTOSIHHO OOHOBJISISICh, COAEPKUTCS M MOCIIETHUX, «CBEKUX,
KOJIOBBIX CJIOB. Tak mpogoyikaeTcst 10 TeX Mop, MoKa He OyJEeT BBIMOJHEHO HEKOE 3a-
JAaHHOE yCJIOBUE, HapUMep, Korja Kakoe-nu0o U; BOEpBbI€ MPEBBICUT 33JJaHHBIN OIe-
paTopoM ypOBeHb («3aIyck 1o ypoBHIO»). [locie 3Toro coaep:xumMoe HEKOTOPOro KO-
nnyectBa sueek O3Y nepenuceiBacTCs B 3alIOMUHAIONIEE YCTPOUCTBO 3Y, BXOSAIIEE B
cocTaB MUKpOKOHTpoJsuiepa MK.

Kaxoi1 suelike 3Y cOOTBETCTBYET TOUKA HA SKPAHE 0 L[BETY OTJIMYAOIIASACS OT
¢ona. E€ abcuuccy onpenenseT HoMep silueiKU, a OpAMHATY KogoBoe cioBo N;, Haxo-
JISIIIeecs B OTOU SUEHKe.
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Jist xoporiero n300pakeHus CUTHAJIa Ha SKpaHe BIOJHE TOCTATOYHO 2 TOYKU HA
1 mm. CpenHux pasmepoB 3kpad uMeet BoicoTy 100 MM u mmpuny 120 mm. Crenosa-
TEJbHO, Ha 3KpaHe JoJKHBI pacniosnaratees 200 x 240 =48 000 Touek wim OoJiee.

Taxkum oOpa3zom, niasi popmupoBaHusi xopomero uzodpaxenuss AL xoJ-
’KeH UMeThb He MeHee 8 NBOMYHBIX pa3panoB (256 Touek mo Beprukaam) u 3y
JMOJIZKHO COJIePsKaTh 256 s1ueek.

Ho xomuyectBo siueek O3V mMokeT ObITh ropas3 o OosbIie. 3aueM?

[{O mo3BoiseT AenaTh 3aMeYaTeNIbHYIO Belllb — 3anlOMUHATh B O3Y 04eHb MHOTO
KOJIOBBIX CJIOB, a IOTOM «BBITSTHBATh» MX MOPLUSAMHU, COOTBETCTBYIOIIUMU IINPUHE
sKkpaHa. B ananorossix ocumiiorpadax 3To, KOHEUHO, HEBO3MOXKHO. J{J1s1 0003HaueHus
3amaca o0 OCH BpeMeHH («riIyOWHa MaMsITH») WHOT/AA TOJB3YIOTCS TaKOW OIEHKOU
JUTUTEILHOCTU CUTHaNa, JIaHHblE O KOTOpoM 3amucanbl B O3Y: «4uCIO 3KpaHOBY.
Hanpumep, «8 sxpaHoB» o3HayaeT, uto 00b¢M namatu O3V nHe 256, a 2048 siueek, B
KoTophix 3anucano 2048 xoaoBeix cioB Ni. Kaxmoe Ni — 310 8-pa3psiaHbliii Kof, T.€.
OJIMH OANT, T.4. «8 2KpaHOB» — 3TO O0BEM MaMsTH B 2 kujobaiiTa. MokHO BOOOpa3UTh
OYEHb IIUPOKUH IKPAH-JIEHTY — B 8 pa3 MINPE HATyPAJIbHOTO, HO TAKOM K€e BbICOTHI. Ha
TakoW JIeHTe ObUIO OBl 3alHUCAaHO M300pakK€HUE BCETro curHajia. J[nmHa 3TOM JEHTHI
OKOJIO OJHOTO METpa.

YacToTy AMCKpeTH3auMu (4aCTOTY «BBIOOPOK») MOKHO HU3MEHSTHL B IIH-
POKHX IIpeesiax, YTO COOTBETCTBYET M3MEHECHUI0 MACIITa0a MO0 rOPU3OHTAIU H
AHAJIOTMYHO M3MEHEHHUI0 CKOPOCTH Pa3BéPTKHU B AHAJIOTOBBIX OcHmLiorpadgax.

Jl1st u3MeHeHust macitada 1mo BepTHKaId, Kak U B aHAJIOTOBBIX ocIuiorpadax,
MO>KHO U3MEHSTh KOd(PDUIUECHTHI YCUIICHUSI WIH JIEJICHUSI COOTBETCTBEHHO BXOJIHOTO
YCUJTUTENS WU JCTUTEINS] HAlPSIAKEHUS.

B nenom 11O umeet Oomble cXOACTBAa C KOMITBIOTEPOM, YEM C aHAJIOTOBBIM OC-
nutorpadgom. OH TO3BOJISIET BBITIOJHATh Pa3IMUHbIE MaTEMAaTUUYECKUE OIEpalliu:
pacTIruBaTh BO BpEMEHM (pparMeHThI 3allMCAHHOTO B MaMsITh CUTHaa, CKJIaJbIBaTh U
BBIYUTATh CUTHAJIBI B PA3HBIX KaHalaX, OMPEAesaTh YACTOTHBIN CIIEKTP CUTHAJIA MMYTEM
MpUMEHEHUs1 OBICTPOro npeodpazoBanuss Pypbe U Mpoy.

1.3. OTo0paxxeHne CUTHAJIA HA JKPaHe ocuuLIorpagda

OCHOBHBIM HEJIOCTATKOM BCEX MU(PPOBBIX OCIIILIOTPAdOB SIBISETCS, TO, YTO OHU
paboTarT HE B peajbHOM MaciiTade BpeMeHu. YTo 3T0 o3Ha4aeT?

Ha puc. 2 npuBeneH cxeMaTHYECKUN PUCYHOK OTOOPaKEHUsI CUTHAJA aHaJIoTo-
BBIM OocITJIIorpad)oM, IIBETHOE T0JIe 0003HAYaeT 001aCTh PUCYHKA, OTOOpaKaeMyro Ha
sKkpane (kaap). 3aaepkka MEeXIy KaJpamMHu COCTABIISET BpeMsi OOpaTHOTO X0J1a Jiyda U
peryJupyeMyIo BpeMEHHYIO 3aJIepKKy (MMeHyeMyto B Poccun "cTaOuibHOCTB" 3a py-
o6exxom "HOLD") 3amycka pa3BepTKH ISl TOJYYEHHUS CTAOWJIBHOM CHUHXPOHM3ALIMH.
DTO BpeMs TOCTATOYHO MaJIO 10 CPABHEHHMIO C BPEMEHEM Pa3BEPTKH U MOITOMY €CJTU
CUTHAJI OT KaJpa K KaJpy U3MEHSCTCS, 3TO U3MEHECHUE HEMEIJICHHO OTOOpakaeTcs Ha
dKpaHe, 3TO U €CTh OTOOPaKEHHWE CUTHAja B pealbHOM BpeMeHH. J[MHaMuKa curHaia
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KaK II0 BCPTHUKAIM, TAK W II0O -TOPHU3OHTAJIN COOTBCTCTBYCT M3MCHCHUAM BXOIAHOIO
CHUTHAaJIA.

Bpena sagepsrmn

CHTHAT OTCoOpadeH

i

Puc. 3

[Mudposoit ocumsorpad MCHoONb3yeT a0CONIOTHO IPYroM MPUHIHUI PabOTHI.
BxoaHoli curHai, B pasMepe BRIOPAHHOIO Kajpa, IpOMIsS BCE BXOAHBIE YCUIIMTENIN U
arTeHtoatopsl noctynaet Ha AIIII, rme mpeobOpasyercs B mudpoByo GopMy 1 mocTty-
MaeT BO BHYTPEHHIOI MaMsTh IS AalbHEHIIe o0paboTKu (MPUBSI3KUA K pa3BepTKeE,
BBIBOJIy Ha SKpaH, H3MEPEHUE MapaMeTPOB U T.J.), BpPeMsI 3TOM 00pabOTKH JOCTATOYHO
BEJIMKO IO CPABHEHHIO C BPEMEHEM Kapa, 3a/Iep>KKa IPH BEIBOJIC Ha SKPaH MOTydaeTcs
JOCTAaTOYHO OoJiblIas, 4acTh MH(MOpMAUU 00 U3MEHEHHHM CHUTHala MEXIY KaJpaMu
TepsieTcst OeccneaHo (cMm.puc.4). 1o U ecTh 0TOOpakKeHUE BXOJAHOTO CUTHAJIA B HEpe-
JIbHOM MaciuTabe BpEMEHHU - INIaBHBIA HEJIOCTATOK BCeX HU(POBBIX ocLUILIOrpados.
Ero M0oHO MonbITaThCs CriaJnuTh, HO U30€KaTh HEIb3s!

TITHAT MOTEPAH

.
/
1l

— [Tpotece odpadoTERN

Puc. 4

Wtak, mepBoe MCKAKEHUE CUTHAJa BO3HUKAET MPU JUCKPETU3AIMU BXOJHOIO
curnaia B AIIIL. Yame Bcero B mudpoBbIX ocruuiorpadax HCHOIb3YIOTCS 8-U pas-
psanubie ALII - 310 256 0TCYETOB MO aMIUIUTY/IE, YTO BIIOJIHE JOCTATOYHO JJI UCCe-
JIOBaHUSI CUTHAJA.

Ho xak BxonHo# curnan 3anucbeiBaercs B ALII? TyT myTu pa3HbIX OpOU3BOAU-
Teneit pacxoasaTcs. Camblil IPOCTOM croco0 - BEIOpATh KaK MOKHO OOJIBIITYIO YACTOTY
JTUCKPETU3ALMH (UCXOS U3 COOOpaXKEHUM 11e51eCO00Pa3HOCTHU U MOJIOCKHI MPOMTYCKAHMS)
Y 3alucaTh UX B aMATh. Takas TUCKpETH3alMs, C )KECTKO YCTAaHOBJICHHBIM BPEMEHEM
MEKly TOYKaMU JUCKPETHU3ALMN, HA3bIBACTCS MEPUOAMYECKON (MM peryJisspHoil) u
ucnoas3yercs B ocuusuiorpagdax Tektronix.

[Tpu 3TOM crioco0e AMCKpETH3alMK TeHepaTop, 3aAat0UIUi ar JUCKPETU3ALNH
3almycKaeTcsl OAHOKPATHO, €r0 CUTHAJ MOKa3aH B BUJE MMITYJILCHOM MOCIEN0BaTEb-
HOCTH Ha pucC. J.

[Tar quckperuzauun To 3a7aeTcs MEpUOAOM UMITYJIbCOB, IOKa3aHHBIX HA pucC. 4,
4acToTa AUCKPETU3ALMU PaBHA

Fn=1/To

Henocrarkom Takoro crocoba sIBISIETCS TO, YTO WH(POPMAIIUS MEXKY TOUYKAMH
JTUCKpETU3aluK (KpacHbIe TOUYKHA HAJIOKEHHBIE HA CUTHAJ) TepseTcsi 0€3BO3BPATHO, HE
CMOTpPS Ha BBICOKYIO CKOPOCTh AUCKpeTu3anuu (cM. puc 5 u 6) u 00beM BHyTpeHHEH
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naMsITH, B KOTOPOW MPOUCXOAUT AalibHelIas o0paboTka orpaHndeH (HO 00 3TOM He-
MHOT0 HIKe). JIOCTOMHCTBOM - IPOCTOTA M CaMOE IJIaBHOE BO3MOXKHOCTb UCCIIEI0BAThH
OJTHOKPATHBIE CUTHAJIBI C TOH K€ JIOCTOBEPHOCTHIO, YTO U MEPUOIUIECKUE.

Puc. 5

ERORHOPH CHIHAR Otobpaxene Ha sKpane

Puc. 6

EcTecTBeHHO, U3MEHEHHUS CUTHAJa MEXIY TOYKaMHU JTUCKPETH3AIMU HE OTOO-
paXkaloTCs Ha 3KpaHe, MOATOMY OTOOpaKeHHE CUTHajla Ha SKpPaHE MCKaXKaeTcs, Kak
MOKa3aHo CIipaBa Ha puc.6, 3ToT "nedeKT 3aJ10’KeH KOHCTPYKTUBHO".

3. OBBEKT UCCJIEAOBAHUA U OBOPYJTOBAHHUE

OObeKTaMU HCCIICIOBAHUS SIBJSIOTCS AJIEKTPUUYECKUE LETH MeXaTPOHHBIX
AJIEMEHTOB U CUCTEM.
J171s1 BBITOTHEHUST paOOThI HEOOXOAUM DJIEKTPOHHBIN ocimiuiorpad ADS-2111M,
reHeparop curnanaoB cneruanbHoi popmer AWG-4110, HaGop 4aCTOTHO3aBUCUMBIX U
JaCTOTHOHE3aBUCUMBIX JJICKTPUUECKUX IIETICH, MEXaTPOHHBIE 3JIEMEHTHI M CHCTEMBI.

3.3AIAHUE HA PABOTY

1. M3yunTh TEOpPETUUECKHE CBEIAECHUS, MPEACTABICHHBIE B HACTOSIIUX METOMH-
YECKUX YKa3aHMAX U PEKOMEHI0BAHHOU JIMTEpaType.

2. CopmupoBaTh OTHET IO pabOTE C BO3MOKHOCTHIO JTOTIOJHEHUSI €0 COOTBET-
CTBYIOIIIMMU DKCIIEPUMEHTAIBHBIMU JTAHHBIMHU.

3. UW3yuuTh yCTpOWCTBO M MNPHUHLMII PAaOOTHI 3JIEKTPOHHOTO OcCLUIIoOrpada
ADS-2111M.

4. IlpoBecTr M3MEPEHMS], YKa3aHHBIE B I1.5 HACTOSAIIMX YKa3aHWW U 3aHECTH I10-
Jy4EHHBIE SKCIIEPUMEHTAIbHBIE TAHHBIE B OTUET.

5. IloAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. TOPAJOK BbBIIIOJIHEHUSA PABOTDI

1. TarenbHO 03HAKOMUTHLCSA C HACTOSIIEH HHCTPYKIIMEN U U3VUYUTH YCTPOWCTBO
anekTpoHHoro ociuuiorpaga ADS-2111M.
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2. Bxumouuth 31ekTpoHHBINH ocimmiorpag ADS-2111M u moAroToBUTH €ro K
pabore.

3. CoOparp uenb, BKIIOYAMOIIYI0 YacCTOTHO HE3aBHCHUMYIO 3JIEKTPUUYECKYIO
1ernb(puc. 3) TeHepaTop CUTHAJIOB CIIEIUAIbLHON (GOpMBI 1 ocIiruLIorpad:

R,
o — o
Bxox R, BrIxon
D O

Puc. 7. Cxema 4aCTOTHOHE3aBUCHUMOM 3JIEKTPUYECKOM LIETIH.

a) COEIMHUTH BEepTUKAIbHBIA BXOj ocimuiorpadga ADS-2111M ¢ oCHOBHBIM
BBIXOJIOM TeHepaTopa CUTHaJOB crenuaabHoi ¢popMbl AWG-4110 u ¢ momotnisio pe-
ryastopoB "ammiuryaa" u '"yacrora Hz" ycTaHOBUTBH BBIXOJHOE HANpPSHKEHHE aM-
mutyaou 0,25B u yactotoit 100 I'ti, ucnonb3ys BO3MOXKHOCTH ociiuiuiorpada;

0) coeaMHUTH BepTUKaIbHBIN BXoj ocimuiorpadga ADS-2111M ¢ Beixomom
CXEMBI;
B) 110JIaTh Ha BXOJ Lienu (puc. 7) 3TO HANPSHKEHHUE ¢ TeHEpaTopa CUTHAJIOB,;
') U3MEPUTH HAMPSHKEHUE Ha BBIXOJIE CXEMBI U ONPeAeNuTh KO3 UIIMEHT yCU-
JICHUS LIETH.
4. CHATb YaCTOTHYIO aMILTUTY/IHO-()a30BYI0 YaCTOTHYIO XapaKTEPUCTUKY U Tepe-
XOJIHBIW MPOIECC HAPACTAHUS HANIPSYKEHUS  1ICTIH.

CoOpath 1enb, BKIIOYAOIIYI0 YACTOTHO3aBUCUMYIO 3JIEKTPUYECKYIO LIeNb (HMH-
TErPUPYIONIETO XapakTepa puc. §), FreHepaToOp CUTHAJIOB CIIeHAIBLHON (POopMbI (CUHY-
COMJIANIbHOE HANPSDKEHWE MOJAaTh Ha BXOJ LENHU) U ocuusuiorpad.

R
] °
BxoJx C, —— BrIxon
o )

Puc. 8. HacToTHO 3aBUCHMas IEKTPUUYECKas LIETTb HTHTENPUPYIOIIETO XapaKTepa.

a) COeAMHHUTH BEPTUKAIBHBIN BXoa ocimuiorpadga ADS-2111M ¢ ocHOBHBIM
BBIXOJIOM TeHeparopa curHajoB crnernuaibHo dopmbl AWG-4110 wu ¢ momorisio
peryistopoB "ammimryaa'" u "4yacrora Hz"' ycTaHOBUTH BBIXOAHOE HaNpsHKEHHE
ammiutyoit 1B u gactotoii 0,1 I'1, cmoas3yst BO3MOXKHOCTU ociidiiiorpada;

0) coeaMHUTh BepTUKaIbHBIN Bxon ocimuiorpadga ADS-2111M ¢ Beixomom
CXEMBI;

B) II0JIaTh Ha BXOJ Lenu (puc. 4) 3T0 HaNpsLKEHHUE ¢ TeHEpAaTopa CUTHAJIOB,;
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T') UI3MEHSIS1 4acTOTy BXOAHOTro curdana B guamnaszone 0,1 —30 I'u ( 0,1; 0,5; 1; 5;
10; 15; 20; 25; 30 'y ), mpu 3TOM aMILTMTYAY CHUTHAJIA HE MEHSATh, C TOMOIIIbIO Pu-
rypsl JIuccaxxy CHATh YaCTOTHYIO aMILIUTYTHO-(a30BYI0 YACTOTHYIO XapaKTEPUCTUKY
IIETIH;

AY

~ W

Puc. 9. K onpenienieHnto  aMiinTyaHO-()a30BoM YaCTOTHON XapaKTEPUCTUKHU TETTH:

. B
371€Ch A — aMIUTUTYy/la CUTHAJIA, @ =arc sin X

5 CHATb NepexOoIHBIN MPOoLIecC HApaCTaHUS HANPSKEHUS LIETIU:

a) yCTAaHOBHUTb HA T€HEpaTOpe HanpsbkeHue B (hopMe MeaHipa ¢ aMIuutyoi 1 B u
4acTOTOM MpU KOTOPOM HA SKpaHE YKIIAJIbIBACTCS JIBa MEpHoja KojieObaHul (Ipu 3ToM
JIOJIKEH OBITh YCTAHOBIIEH OKIYIIHID PEXKUM Pa3BEPTKU;

0) 3apucoBaTh NEPEXOAHBIA NPOLECC U OINPEACIIUTh MOCTOSIHHYIO BpPEMEHH
HapacTaHUsl HANpsDKEHUs] B CXEME, YYMTHIBAsl KalUOpPOBAaHHYIO MO JJIUTEIbHOCTU
HamnpspKeHUe pa3BepTku (puc. 6).

10

Uvyeran.

0,63 Uycran /,—

_.—-"'—
TT_T

Puc. 10. K onpenenenunio nocToSHHOW BPEMEHHN HapaCTaHUsI HAMIPSHKEHUS B CXEME.

6. CoOpaThb 11e1b, BKJIFOYAIOIIYI0 YaCTOTHO3aBUCUMYIO 3JIEKTPUUECKYIO 1emb (audde-
PEHILMPYIOIIETO XapakTepa puc. 11), reHepaTop CUTHAJIOB clienUanbHOU (HOpMBbI (CH-
HYCOMJAJIbHOE HANPsDKEHUE T10JIaTh HAa BXO/I LIETH) U ocuusuiorpad.
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C,

| |
o O
|
Bxona R, Beixon
o £

Puc. 11. YactoTHO-3aBUCHMAs dEKTpUUecKas 1emnb qudepeHurpyonero xapakrepa.

a) COEANMHUTH BEepTUKAIBbHBIA BXx0o ocumiiiorpada ADS-2111M ¢ OCHOBHBIM BBIXO-
JIOM TeHepaTopa curHayioB crnernuaibHoi popmel AWG-4110 U ¢ MOMOIIBIO pery-
asaTopoB "ammimryaa'" u "4dacrora Hz"' ycTaHOBUTH BBIXOJHOE HAIPSKEHUE am-
mutyaou 1 B u yactoroit 1 ', ucnonas3yst BO3MOXKHOCTH ocuusuiorpada;

0) coeAMHUTh BEPTUKAIbHBIN BXxon ocumiuiorpadga ADS-2111M c BbIxogoM cxe-
MBI,

B) 110JIaTh Ha BXOJ Lienu (puc. 7) 3TO HANPSHKEHHUE ¢ TeHEpaTopa CUTHAJIOB,;

I') U3MEHSSI 4acTOTy BXOJIHOTO curHajia B nuanaszone 1 —400 I'n (1; 5; 10; 15; 20; 50;
100; 200; 400 I'tr ), mpu 3TOM aMIIMTYLy CUTHAJIA HE MEHSTh, C TTIOMOIILI0 PUTYPBI
JIuccaxy CHATH YACTOTHYIO aMIUIUTYAHO-()a30BYI0 YaCTOTHYIO XapaKTEPUCTUKY IIETIH.

5. YKA3ZAHMUA 11O OPOPMJIEHHUIO OTUYETA.

OtueTt 0 paboTe T0JHKEH COAepXKaTh:
1. DneKTprUYecKre CXEMBI Ka)KIOTO OITBITA.
2. Tabnuiy (Tadu. 1) pe3ynbTaToB U3MEPEHUIN U pacYETOB.

Tabm. 1
Yacrora ®i= 27 fj lgwi| A 20 1g Bi ©i
I A
(fi)
fi Q lgoi| Al 20lgA;| B 01
fa Q, lgw,| Az 20lg A2 | By 02
f; O lgwi| A 201g |B; Oi
Ai
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3. Jlorapudmuueckue aMIUIUTYIHO-(A30BbIE YACTOTHBIC XapPaKTEPUCTHKU Ya-
CTOTHO3aBUCHUMBIX JJIEKTPUUECKUX Ienei. JlorapupmMuyeckne aMIuinTyaHO-()a30BbIe
YaCTOTHBIE XAPAKTEPUCTUKU YACTOTHO 3aBUCUMBIX JICKTPUUECKHUX LIETIEH MOCTPOUTH B
Macirade 2 Mm - 1 1B, 50 mm - I nexaga, 1 mm - 1 rpaayc Ha oaHoOM rpaduxe.

4. IlepexoaHBIN MPOIECC CO BCEMU HEOOXOIUMBIMU TIOCTPOCHHUSIMU M OTIPEICIICH-

HOM TTOCTOSIHHOM BpeMEHH Ty .

6. KOHTPOJIBHBIE BOITPOCHI

1. Kakue tumsl ocrimsuiorpads! BeI 3HaeTe?
2. Yrto Takoe aTTeHIOATOp M KaKyro (YHKITMIO OH BBHITIOJHSET B ocIiuiorpade?

3. 11 KakuX 1eseil UCTIOIb3YEeTCs «OKIyIIash pa3BepTka?
4. KakuM o0Opa3oM MOXKHO € TMOMOIIBI0 ocimiorpada U3MEpUTh BPEMEHHBIC

HHTCPBAJIbI 1 aMINNIIUTY Y cursana?

7. BUBJINOTPA®UYECKUN CIIUCOK

1. T.C. Parxop. l{udpossie uzmepenus. Metoasl u cxemorexuuka. M.: TexHo-

cthepa, 2004.- 376 c.
2 . B.Il. IpsixonoB. CoBpemenHas ociuniorpadus u ocipumiorpadsl. Cepust «buo-
moteka uHxxenepa». - M.: COJIOH-IIpecc, 2013. - 320 c: u.

3. B.A. Kykym. Onexkrpopaguonsmepenus. M.: Panno u cBs3p, 1985. — 368 c.
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JlabopaTtopHasi paGoTa Ne4
N3yyenue KOHCTPYKUMA HHGPOPMAIIHOHHBIX JATYNKOB MEXAHNYECKUX BeJIMYMH

1. HEJb U 3AJJAYU NCCJIEJOBAHUSA
N3y4yeHue NmpuHIUIIOB padOThl, KOHCTPYKIMM, HAa3HAUYECHHS] JATYMKOB MEXaHU-
YECKUX BEJIMYMH, XapaKTEPUCTUK U METOJIOB YCTAaHOBKHU Ha peaykropax DCII.

2. TEOPETUYECKHUE CBEJIEHUSA

B n1o6oit ciepsiiield cucteMe MOKHO YCJIOBHO BBIACIUTH JBa KaHaja pacipo-
CTPAHEHHS CUTHAJIOB  (CM. OJIOK-CXEMY DJIEKTPUUECKOM CIIeIsIIeH CUCTEMBI B CTEH/IE
K TabopaTOpHOU paboTe):

1) xanan ympaBieHus (MHGOPMAIMOHHBIN KaHAN), IO KOTOPOMY IEpeaaroTCs
CUTHAJIBI YIIPABIICHHUS C BXOJIa CIAEASIICH CUCTEMBI K OOBEKTY yIIpaBJICHUS.

2) sHepreTuyYecKuii KaHai (CHUIIOBAast YacTh), 10 KOTOPOMY Ipeodpa3yemMast SHEpPIHsl
pacrpocTpaHsieTcs OT UCTOYHUKA MUTAHUS K OOBEKTY YIIpaBIICHHUS.

DNeMeHTaMy KaHajla YNpaBJI€HUA  SBISIOTCS  JAaTYMKM  PaccorjiacOBaHUs
(M3MEpUTENBHOE YCTPOMCTBO), KOPPEKTUPYIOIINE YCTPOMCTBA, YCUIIUTEIN HAIPSKEHUS
U MOIIIHOCTH, UCIIOJIHUTEIBbHBIC DJIEMEHTHI M MEXaHW4YecKas repeaayda (CUIOBOM peayK-
TOD).

DHepreTMYecKuil KaHajl CUCTEMbI BKIIOUAET B ¢€0si HMCTOYHHK MUTAHUS, BBIXO/I-
HBIE KaCKaJlbl YCUIIUTEINSI MOIIIHOCTH, UCTIOJTHUTEIbHBIN JBUTATEIb, CUIIOBOU PEAYKTOP.

B kanan ympaBiaeHuss TUMHYHOTO MpuOopHOro ananorooro ciensmero ICII
BXOJAT: JaTYMK PACCOIIACOBaHUsSI C HMCIOJIb30BAaHUEM CHHYCHO-KOCUHYCHBIX WIIN JIH-
HelHbIx Bpamarmnmxcs tpanchopmaropoB (CKBT wimu JIBT), ¢da3odycTBUTEIBHBIN
BBITIPSIMUTEIIb, CTJIAXKUBAIOIMIUA  (UIBTP, YCWIMTENIbh MOCTOSIHHOTO TOKa, MOCJEI0Ba-
TEIbHOE KOPPEKTUPYIOIIEE YCTPOMCTBO, CYMMHUpPYIOIIEE YCTPOUCTBO, MOAYISTOP
JUTUTEIBHOCTH HMIYJIbCOB, YCUJIUTEIh MOIIHOCTU, UCIIOJHUTEIBHBIN JBUTATEh U pe-
IYKTOP. B IUCKpETHBIX cleisuux NpUBOAaX CUTHAJ OMIMOKUA (opMupyeTcs B yNpaB-
nsroniel BeraucuTenbHo Mamuie  (YBM) win mukpokonTposuiepe. U 31eck Hanbomee
gacTo MHGOpMAIHS O TEKYIIEM 3HAYCHUH PETYIUPYEMOU BEJIMYMHBI MMOCTYMAeT Mo Ka-
HajaM TJIaBHON 00paTHOM CBSI3M ¢ MUGPOBOTO JaTUHKA.

3. OBBEKT UCCJIIEAOBAHUSA U OBOPYJIOBAHUE
OOBeKTaMu UCCIIEIOBAHMS SBISIOTCS UHPOPMAITMOHHBIC TATYMKHA MEXaHUYECKUX
BenuunH: CKBT(koHTakTHBIE 1 OECKOHTAKTHBIE), PEAYKTOCUHBI U MHAYKTOCHUHBI, TaXO-
TeHEPATOPHI TOCTOSTHHOTO U TIEPEMEHHOTO TOKa, POTOMMITYJIbCHBIE JATYUKH CKOPOCTH,
MOTEHIIUOMETPHI.
4. 3AIAHUE HA PABOTY

1.3yunTh Ha3HAUYCHUE, KOHCTPYKIIUHU, XapAKTEPUCTUKHU JATYUNKOB MEXAHHUUYECKUX
BEJIMYMH, U METOJIOB YCTaHOBKHU Ha peaykropax ICII.

2.1103HaKOMUTBHCS ¢ TUTMYHBIMU TTapaMeTpaMu JTATYUKOB.
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5. HOPAJOK BBITIOJIHEHUSA PABOTDI
1. A3yuynTh 3CKU3bI U MACHOPTHBIE XAPAKTEPUCTHKH JATYUKOB MeXaHHYe-
CKHX BeJIMYMH, IPEeJCTABJIEHHbIE B METOAUYECKUX YKAZAHUSAX.
2. PazpaboTaTh 3CKM3 YCTAaHOBKH M3yUYEHHBIX TaTYMKOB Ha penykropax ICII.

6. YKASAHUSA 110 OPOPMJIEHHUIO OTUETA
Otuet o0 paboTe AOKEH COAEPKaTh.

1. HazHa4veHue, 3CKM3 KOHCTPYKIUM, XaPAKTEPUCTUKH (B BHI€e TA0JIULIbI)
O/THOTO U3 IaTYUKOB MEeXaHN4YeCKUX BeJuduH (BbiOupaem camu: BT-5; MBT-2; SBT;
2,5bBT uiu 11000 Apyroi TUN U3 METOAUYECKUX YKA3ZaHUM).

2. DCKU3bl yCTAaHOBKM JAaTYMKOB Ha peaykropax ICII.

7. KOHTPOJIBHBIE BOITPOCHI

1. O0bsicHUTH QPYHKLHOHAIbHOEC HA3HAYCHUE M IPUHIMI padoThl JaT-
YMKOB MEXaHMYECKHMX BeJIMYMH CJeAs el cucTeMbl?

2. B ueM COCTOUT OTIMYHME KOHTAKTHBIX U OecKOHTaKTHbIX CKBT?

3. CurHanel Kakoro TOKa sIBJIIFOTCS Ha BeIxoze noreHuuomerpa, CKBT, Taxore-
HEPaTOpPOB ¥ (POTOUMITYJILCHOTO AaTYyuKa?

4. Yro npowusoitner ¢ CKBT, ecnu CylecTBEHHO 3aMTATh €r0 MOCTOSTHHBIM TO-
KoM?

8. BUBJINOTPA®NYECKHNHN CIIUCOK

1. Cnepsinue npuBoasl. B 3 1. /Ilox pen.b.K. Uemonanosa. Tom 1- Mocksa, U3n-Bo
MI'TY um baymana, 1999r.-904cTp.

2. Cnepsiuue nipuBojibl. B 3 1./ Tlon pen. b.K. Uemonanosa. Tom 2— M.: U3n-Bo
MI'TY um baymana, 2003r.-880 c.

3. IIpoexktupoBanue cieasumx cucteM. /Iloxg pen. H.A. Jlakotsl. - MockBa, Ma-
muHOoCTpoeHue, 1992r.-352ctp

4. Xpyues B.B. Dnexrpuueckue MUKpOMaIIMHbI aBTOMAaTUYECKUX

yCTpOMCTB. -JIeHunrpan: Sueprus, 1976r.-384cTp.
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HPUJIOKEHUE

Bpamaromuecst rpancpopmartopsl cepuu BT-5.
Bpamaromuecs: TpanchopMaTopbl 3TOH CepUU MPEICTABIAIOT COOOH KOHTAKTHYIO ABYXITOJIIOC-
HYI0 4eThIpéxoOMoTouHyt0 MamuHy. Kpemenne BT — 3a ymopHbiii Oyptuk. Pexxum paboTbr — mpo-
nomxkurensHelid. Macca BT cepun BT-5 0,68kr.

Bl-5

A3 - _
™
]
- P
AT y
Q| ® H—~H
S —
Q —
| | __/
y -V
50 | J >
> 225 <
< ) .
TounoctHbIie moka3arenu BT cepuu BT-5
Tokasates Hopma nns kitacca
A b 0 1 2
[TorpemHocTs 0TOOpa)kEHUSI CUHYC
HO# 3aBUCUMOCTH, %0 0,02 0,04 +0,06 o T
AcHuMMeTpHs HYJIEBBIX ITOJI0KEHUN
pOTOpA, YII1. MHH 0.5 +1 £1.5 o o
O/1C kBanpatypHOii 0OMOTKH, %0 0,125 0,25 0,375 — —
Octarounas 2JIC, % 0,015 0,02 0,03 0,02 0,04
HepasenctBo koa¢punneHToB
TpaHcopmanuu, % 0.2 0.2 0.2 D o
[TorpemHocTs 0TOOpa)KEHUS JIH-
HelHOH 3aBUCUMOCTH, %o o o o 0,11 0,22
Texuuueckue nanusie BT cepuu BT-5
O6o3HaueHne Hasznau Hanpsoienie, B
Homunay Paboun Zo1, OM K
(tum) BT Hue BT
HOE Jana3oH
K®3.031.048 CKBT 40 0-40 200 0,53
JII13.010.527 BTAIT-/]
K®3.031.049 CKBT 40 0-40 200 0,96
JIII13.010.527-01
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K®3.031.050 CKBT 60 0-60 400 0,53
JI1113.010.527-02 BTAII-/1
K®3.031.051 CKBT 60 0-60 400 0,96
JIIII3.010.527-03
K®3.031.052 CKBT 60 0-60 800 0,53
JIII3.010.527-04
K®3.031.053 CKBT 60 0-60 800 0,96
JIII13.010.527-05 BTAIT-A
JIII3.010. 527-06 CKBT 60 0-60 1600 0,53
K®3.031.054
K®3.031.055 CKBT 60 0-60 1600 0,96
JII13.010.527-07
K®3.031.104 CKBT 127 0-127* 400 0,56
JIII3.010.527-12
K®3.031.105 CKBT 127 0-127* 400 1
JIII3.010.527-13
K®3.031.064 JIBT 40 0-40 200 0,373
JIIII13.010.527-08
K®3.031.065 JIBT 40 0-40 200 0,746
JIIII13.010.527-09
K®3.031.066 JIBT 60 0-60 400 0,373
JIII13.010.527-10
K®3.031.067 JIBT 60 0-60 400 0,746
JIII3.010.527-11
K®3.031.106 JIBT 127 0-127* 400 0,373
JIII3.010.527-14
* U IOCTOSTHHOM aMIUIUTY/IE HAIIPSDKEHUS BO30YKICHUS
Texnuueckue gaHHwie, oommue st Bt cepun BT-5
HomuHnanbHas 9acToTa HanpspKeHus BO30yxaeHus, [ 500
Jlnamna3zoH pabouux 4acTOT HaNpsKEeHUs Bo30yxaeHus, ' 380-10
0
[TorpentHocTsb cienoBaHus TPAaHCPOPMATOPHON AUCTAHIIMOHHOM Nepeayn,
YTJ1. MUH. +3
N3menenue ko3 duimenta TpaHcopMaLuy Npu U3MEHEHUH HANPSKEHUS
BO30YKIeHUS, %o 0,02
N3menenue capura assl BixoaHoi 9/1C npu u3MEeHEHNU HANPsDKEHUS BO3-
OyXIeHHS, YTJI. MHH. 8
V3MeHeHre HyJIeBOro MOJI0KEHUS pOTOpa IPU U3MEHEHUH HAIPSKEHHST BO3-
OyX/I€HUs, yTJI. MUH. 2
N3menenne koddduumenta TpaHcGopMaluy Npu U3SMEHEHUH TeMIIepaTypbl
OKpykarotei cpeasl Ha Kaxapie 40°C, % 0,03
W3menenue capura a3l BerxoaHoi 9/1C npu n3MeHeHUu TeMiepaTyphbl
OKpyKaroten cpeasl Ha kKaxbie 40°C, % 40
V3MeHeHne nepexoHOTO COMPOTUBIICHUSI KOHTAKTa IPH IIOBOPOTE pOTOPA
JIII3.010, Om 0,1
YacroTa BparieHust, 00/MHH:
K®3.031 5
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JIILI3.010 60
MowmeHT cratraeckoro Tperns, 10°H-m 13

VYcnosus skcrutyaranuu BT cepun BT-5

BuOpaunonHbie Harpy3Ku:

Juama3zon gactot, ['11 Jlo 2000
Yckopenne, M/c? 100

Y napHble Harpys3Kku, M/c? 750
Temneparypa okpyxatoen cpenst, °C, % -60++100
I"apanTtuitnas HapaboTKa, u:

K®3.031 6000
JIII3.010 12000

Bpamarwmmuecsi rpancgopmaropsbl cepun MBT-2

Bpamatomuecs: TpaHcGopMaTopbl 3TOH cepur MPEICTABIAIOT COOOH KOHTAKTHYIO ABYXIIOJIIOC-
HyI0 uyeThlpéxoOmorounyto mamuHy. Kpemenne BT — ¢nanueBoe ¢ ynopHeiM OypTukom. Pexum
pabOThl — MPOJOHKUTEIHHBIN.

MBT-2
+ | ]
S =
2l 3 [
Ayl
S| I -
1 :
g5 H
TounoctHble nokazatenu BT cepun MBT-2
ToKasatess Hopwma juis kacca
’ A b 0 1
HOl"peIVHHOCTb 0T06pa)I§eHI/I$I CH- 10,02 10,04 10,06 101
HYCHOM 3aBUCUMOCTH, %o
AcuMMeTpHs HYJIEBBIX MOJIOKEH} 11 115 10 135
poTopa, yriI. MUH
Octarounas DJIC, % 0,05 0,09 0,125 0,19
Hepasenctso KO3((I))(I)I/II_[I/ICHTOB 115 125 130 45
Tpanchopmaruu, %

Texanueckue nanasie BT cepun BT-5
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Hanpsoxenue, B
O6o3HaueHue Haznaue- Pabowiit Zo1. Om K
(tum) BT Hue BT Homunansnoe ’
JMana3oH
SMBT-2-53 CKBT 30 28,5-31,5 500 0,56
JIBT
5 MBT-2-10D CKBT 30 28,5-31,5 500 1
10 MBT-2-511 CKBT 28 2-28 1000 0,56
10 MBT-2-10I1 CKBT 28 2-28 1000 1
20 MBT-2-511 CKBT 28 2-28 2000 0,56
20 MBT-2-10I1T CKBT 28 2-28 2000 1
Texauveckue gaHHbie, oomue 11t Bt cepun MBT-2
[TorpentHocTh 0TOOpaKEHUSI IMHEHHON 3aBUCUMOCTH, %o 10,z
[TorpemHocTs cnepoBanus TpaHCHOPMATOPHON AUCTAHIIMOHHON Tepeaayu, yril
MUH:
[Tpu xommnekTHO# noctaBke BT kinaccoB A u b +3
To xe xinaccoB O u 1 5
[Ipu nexommnexkTHoi nocraske BT knaccoB A u b +6
To »xe ximaccoB O u 1 +10
HomunaneHas yactoTa HanpsbkeHus Bo3OykaeHus, ' 400
Junamna3zoH pabounx 4acTOT HaNpsHKEHUs: BO30y)aeHus, 11 380-¢
5
N3menenne koddduimenHTa TpancGopMaIii mpu H3MEHESHUH HAMIPSKCHHSI BO3-
Oyxnenus, % 0,1¢
N3menenune koddduiueHTa TpaacGopMaIiiy mpu H3MEHESHUH TEMITePaTypPhl
OKpy»Karolen cpeasl Ha kaxpie 40°C, % 0,1¢
Yacrora BpalieHus Bayia, 00/MHH: 60
MomeHT craThueckoro Tpenus, H-m 0,001
Macca, kr 0,3t
Ycnosust skcruryaranuu BT cepun MBT-2
BuOpanunoHHble Harpys3Ku:
Jnama3zoH 4acTot, I'1 Ho 1000
Yckopenne, m/c? 75
V apHbIe HATPY3KH, M/C? 750
Temmeparypa okpyxarotmeit cpensl, °C, % -60++100
OTHOCHUTENBHAS BIAKXHOCTH BO3AyXa pu Temmneparype 40°C 98
%
IapanTuitHas HapaOoTKa, U: 2000
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beckoHTakTHBIE Bpamawinuecs Tpancopmaropsl cepuu SBT

Bpamatomuecs: Tpancopmaropsl cepun SBT mpenctaBisitor co0oi ABYXIOMIOCHYIO TPEX00-
MOTOYHYIO WK 4eThIpEXxoOMoTOouHYI0 MamuHy. Kperenue BT — 3a ynophsbiit OypTuk. Pesxxum paboTsl

— MPOJIOKUTEIIBHBIN.
JEBT
5145 || |
f o
il T idd— - — - Ly
SELE s
s'| L |
2]
225 J 95
Texuuueckue nanneie, ooume ast BT cepun SEBT
HomuHnanbHas 9acToTa HanpspKeHHs BO30yxaeHus, [ 400
Jlnama3oH pabo4nx 4acTOT HAMpPsLKEHUs BO30yxaeHus, [ 380-420!
W3menenne koddduumenta TpancGopManuy Npu K3MEHEHUHN HAIPSDKEHHST
BO30OYKIeHUS, %o 0,15
N3menenne koddduiueHTa TpaacGopMaIiiy mpu H3MEHESHUH TEMITePaTypPhl
OKpy>karoiei cpensl Ha kaxabie 40°C, % 0,8
N3meHenre moyioKeHus CorjiacoBaHus TpaHC(HOPMATOPHOHN JUCTAHITMOHHOL
nepeavyn Mpu H3MEHESHUH TEMIIEPATYPhl OKPYKAIOIIEH CPE/Ibl, yIII. MUH. 3
YacTtora BpanieHus Baja, 00/MHH 1000
MowmeHT cTtatudeckoro Tpenus, H-m:
JIII3.010.516 0,0005
OcTaJbHBIX TUIIOB 0,0025
Macca, kr 0,81

Ycenosus skerryarauuu BT cepun S6BT

BubpanonHsle Harpys3Ku:

Juanason yactor, ['1 o 2000
Vckopenue, M/c? 100
YV napHbIe Harpys3Kku, M/c? 1500
Temnepatypa okpysxaromen cpensl, °C -60++70
OTtHocuTeNnbHAs BIAXXHOCTH BO3AYyXa Ipu Temreparype 40°C 98
%
I"apanTtuitnas HapaboTKa, u:
JII3.010.516 u JIN13.010.390 30000
OCTaJIbHBIX 5000
TounoctHbie nokasarenu BT cepuu SbBT B pexume T/II
ToKasaTeis Hopwma juis kiacca
’ 1 2 3 10*
[TorpentHocTs cie0BaHuUs TPAHC +1 +2 +4 +10
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(hopMaTOpHON TUCTAHITHOHHOM
nepeaayn, yrii. MUH

Octarounas DJ1C 26 26 26 50
AcHuMMeTpHs HyJIEBBIX ITOJIOKEHY o o o 16,67
poTopa, yrii. MUH

HepasenctBo ko3¢ dunmenton L L o 0.2

Tpancopmarmu, %

* 3gauenus npuseneHs! 11 BT tuma SBBT-2.

TounoctHbIe noka3arenu BT cepuu SbBT

Hopwma s kimacca

Hokasarerts 0,02 0,05 0,10 0.3 04
HovrpemHOCTb 0T060pa>1<eH1/1;1 CUHYC 10,02 10,05 101 L o
HOM 3aBHCUMOCTH, %
AcUMMETpHS HYJICBBIX ITOJIOKCHHM 10,67 1167 13,33 o L
poropa, yrii. MUH
Ocrarounas D/1C, % 0,02 0,05 5 — —
HepaBenctBo ko3 uiineHToB
1 2,5 5 — —
Tpanchopmarmu, %o
HO}“peEHHOCTb 0T06pa>1(<)eH1/1;1 JId- o o o 103 0.4
HelHo 3aBUCUMOCTH, %
Octarounas DJIC JIBT, % — — — 0,1 0,2
Texauueckue nanusie BT cepun SBBT
O0o3HayeHue Hasnauenue Hanpsxenne, B v
(tum) BT BT HomunansHoE Pabounii Zo1, Om K
JAana3oH
JIII3.010 CKBT 40 0-40 200 0,56
BTAII-/]
JIII3.010 CKBT 40 0-40 200 0,56
BTAII-/]
JIII3.010 CKBT 40 0-40 200 0,56
BTAII-/]
JIII3.010 JIBT 40 0-40 200 0,72
BTIT-/
JIII3.010 BTII-IT 27 0-27 200 0,96
JIII3.010 CKBT 40 0-40 400 1
5BBT-2 BTAII-/]
JIII3.010 CKBT 6 0-6 20 0,56
5BBT-U

[Ipumeuanue: Bpamaromuiics Tpanchopmarop SBBT-U npennaznauen s paboThl B UMITYJIBCHOM
HaNpsHKEHUU BO30YXKJIEHUS C aMIUIUTYA0H uMIynbcoB He O6onee 110B u neiicTByromemM 3Ha4YeHUN TOKa

He Ooiee 0,5A.
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BeckonTakTHBIC Bpamawmuecs Tpancgopmaropsl cepuu 2,56BT
Bpamatomuecs TpanchopMaTopbl 3TON CepUU MPEACTABIAIOT COO0H ABYXIOIIOCHYIO TPEX- WIH
4eThIpEX00MOTOUHYI0 MammHy. Kpemenne — ¢nanueBoe, ¢ ynopHeM OypTHKOM. Pexxum paboTsr —
MPOAOJIKUTEIIbHBIMN.

2.55BT
ol _ ‘
ASY AT
h6.|112 64, 2

Texuuueckue nanuwie, oouue st BT cepun 2,5BT

[orpenrocTs 0TOOpaXkeHus TUHEHOM 3aBucumoctH 2,56BT-JI, % 0,8
Octarounas DJI1C 2,5bBT-JI, % 0,3
HomuHnanbHas yacToTa HanpspKeHUs BO30yxaeHus, [ 11 400
Jlnama3oH pabo4nx 4acTOT HANpPsbKEHUs BO30yxaeHus, [ 380-21
00
YacTtora BpareHus Bajia, 00/MUH: 1000
MowmeHT cTaTtuueckoro Tpenus, H-m 16
Macca, kr 0,13

VYcnosus skeryaranuu BT cepun 2,5bBT

BubpanunoHHbie Harpy3KH:

Jwnanazon yvacror, ['i1 o 3000
Yckopenne, m/c? 200
V apHbIe HATPY3KH, M/C? 1500
Temmepatypa okpyxatomeii cpenst, °C, % -60++100
OTtHocuTeNnbHAs BIAXXHOCTH BO3AYyXa IpHU Temreparype 35°C 98

%
IapanTtuitHas HapaOoTKa, U: 15000

TounoctHble nokazarenu BT cepun 2,5bBT*

Hopwma s kimacca

IToka3aTens 3 5 10 20
[Torpemnocts cnenoBanus TII,
yTJ1. MUH:
2,5bBT-2 — — +10 +20
OCTAJILHBIX THUIIOB +3 +5 +10
AcUMMETpHS HYJIEBBIX ITOJIOKEHY, o L L7 114
poTopa, yrii. MUH - -
Ocratounas DJIC, % — — 0,2 0,3
HepagenctBo ko3 dunmenTon o o 02 03
tpanchopmarmu, % ’ ’
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Tounoctasie nokazatenu BT cepun 2,56BT-C

Hopwma s knacca

TTokazarenn 01 0.2
HOFpGEHHOCTb 0T06pa}I§eHI/I${ cH- 101 10,2
HYCHOM 3aBUCUMOCTH, %o
AcUMMETpHUS HYJIEBBIX MOJIOXKCHY 13,33 16,67
poropa, yrii. MUH
Ocrarounas DJIC, % 0,1 0,2
HepasenctBo ko3 duiinenTon

o 0,1 0,2

tpanchopmanmu, %

Texuuueckue nanubie BT cepuu 2,5bBT

O6o3HaueHue Hanpsxenne, B
Hasnauenne B Pabounii Zo1, OMm K m, 1o
(tun) BT Homunansnoe
Jana3ox
2,5bBT-]] BTAIT-J 12 0-12 200 0,56 2
CKBT
2,5bBT-II BTAII-IT 12 0-27 800 1 —
2,5bBT-C CKBT 12 0-12 200 0,56 —
2,5bBT-JI JIBT 12 0-12 200 0,52 —
2,5bBT-2 CKBT 12 0-12 400 0,56 1
BTAII-nuddepe
ua
Texunueckue nanneie BT cepun CKT
O6o03HaueHne Hanpsixettie, B
Haznauenne BT PaGoumnii I, MA Useix max, B
(tum) BT HomuHnansHOE
JMana3ox
CKT-646511 BTAIT-I 36 34-38 170 8,5
CKBT
CKT-646511 BTAII-IT 36 34-38 50 6
CKBT

CKT-646511 BTAII-I, CKBT 36 32,4-37,8 190 8,5
CKT-646511 BTAII-I1, CKBT 36 32,4-37,8 50 6
CKT-43211 BTAIIT-/I, CKBT 36 32,4-37,8 75 8
CKT-432I1 BTAII-I1, CKBT 40 36-44 50 28
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Texnuueckue 1aHHbIe TaxoreHeparopos 1,6 TT'TI-2, 2,5TT'TI-6, 2,5TT'TI-10, TI120-6-0,5,
TI132-25-0,1, TI132-16-2,5 u TI150-100-1

M
Neom, S, mB/ Ru,| OU/T| Jp, 10 o

T TITL 006/MuH| (06/MHUH) H, %Az, %) Kays kOM  %/°C Ip(I‘-M‘ Il{OM TM¢
1,6TTTI-2 3000 2 05| 1 7 10 0,04/ 0,49 5 0,05 300
2,5 TI'TI-6 6000 6 0,1| 0,3 3 10 0,02 6,9 8 0,04 1000
2,5 TI'TI-10 3000 10 05| 1 10 6 0,04 8 20 — 1000
TI120-6-0,5 3000 6 1 2 5 10 0,04 0,23 24, 0,029 2000
TI132-25-0,1 3000 25 0,110,25 5 25 0,02| 29,5 49| 0,01 2000
TI132-16-2,5 3000 16 —1 5 5 2 S 29,5 49| 0,01 2000
TI150-100-1 1500 100 — 125 2,5 10 0,1 360 270 25 | 10000

Taxorenepartop 4THU-3,2

Taraxoreneparop 4TH-3,2 — acHHXPOHHBIN OJHO(A3HBINA C TOJTHBIM HEMAarHUTHBIM POTOPOM.
Kpemnenue TI'A — ¢uanneBoe ¢ ynopHsIM 0ypTUKOM. Pesxum paboThl — MPOIOIHKUTEIBHBIMH.

TexHuueckue ganHbie TaxoreHeparopa 4TH-3,2

Hanpsioxenne Bo30yxaenus, B 115
YacroTa HamnpsbkeHus Bo30ykaeHus, ['1g 400
[ToTpebsieMblii TOK BO30OY X IeHUS, A 0,2
HomuHansHas yacTora BpaiieHus, 00/MuH 4000
Kpytusna BeixogHOr0 Hanpsbkenus, MB/(00/Mun) 3,2
Henuneinocts, % 0,05; 0,!
Ocratounas DJ1C, mB 50; 65
IlepemenHnas cocrasistomas ocrarounoit /1C, mB 5,10
TemnepaTypHblii KO3 (UIIUEHT BBIXOJHOTO HanpsbkeHus, %/°C 0,012
TemnepatypHblit k03¢ HUIMEHT (a3l BEIXOIHOTO HANPSHKEHUs, YIiI. MUH/( 3
da30Bast NOrPEUIHOCTh OT U3MEHEHUS YaCTOTHI BPALLIEHUS, YIJI. MUH 20; 25
Comnportusienue Harpy3ku, KOm 30
MomeHT cTatuueckoro Tpenus, 10™H-m: 0,98
MomeHT uHepiuu potopa, 10 kr-m? 42
Macca, kr 0,32
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JlabopaTtopHast paGora NeS

PaspaﬁoTKa CXEMbI H3MEPUTECJIBHOT0 KOMIIJIEKCA M IIPOBECACHUE 3aIIUCH
pacxoaa ;KUAKOCTH

I. HEJIb U 3AJIAYN UCCJIIEJOBAHUS
[TosrydeHre NPaKTHYECKOTO HaBbIKA B IMPOBEJCHUHU KCIICPUMEHTA, CBS3aH-

HOTO C U3MEPEHHUEM U PETUCTpaIMell mpoIiecca, CBI3aHHOTO C OTNPEACICHHEM pacxo/a
KHUJIKOCTH. Permcrparuss mpoBOAUTCS C IMMOMOINBIO MarHUTOSJCKTPHUSCKOTO OCIIHII-
norpada.

II. TEOPETUYECKUE CBEJAEHUS

W3MepeHune pacxoia sKUIKOCTH POU3BOIUTCS MTyTEM OIPEICIICHUS H3MCHECHUS

BeCa KUJIKOCTH B ITPOIIECCE OMIOPOKHEHUS pe3epByapa ¢ )KUAKOCThIO. J{ist onpenerne-
HUS Beca KUJKOCTH OaJIJIOH IMOMEIASTCsl Ha KOHEIl KOHCOJBHO 3aKPeTIEHHON OalTKH.
Ha BHENIHIOIO ¥ BHYTPSHHIOIO TTOBEPXHOCTH OaJKM HAKJICCHBI JIBa TEH30PE3UCTOPA,
BKJTFOUAEMbIC B MOCTOBYIO CXEMY.

R1 RZ

Tewrm

RS 13

i - Y
Puc. 1. Moct Yuncrona. 3aech: R1 u R4 — Terzopesucropsl, R2 — moctosiHHbIHM, R3
— TIEPEMEHHBIN, OCYIIECTBISIONINNA 0aTaHCUPOBKY MOCTA.

Ucrounnk mutanus Uy, pe3uctopbl R3 u R4 Haxonarcst B T€30CTaHIIMUY TY/Ia K€ U
noaaeTcst BBIXOAHOU CUTHAT Ugyry

TenzopesucTop mpeaHa3HAueH I WU3MEPCHHsI CTAaTUYECKUX WIM JTHHAMHYCCKUX
nedopmaiiii B geTansix U npeodpaszyer 3Tu AedopMmaii B U3MEHEHHE aKTUBHOTO
conpoTuBieHUs. B HacTosmiee BpeMs: MPUMEHSIOT MPOBOJIOYHBIC, (POJIBIOBBIE U TIO-
JYTPOBOJHUKOBBIC TEH30PE3UCTOPHI. [IpOBOIOYHBIE TEH30PE3UCTOPHI COCTOAT U3 TIe-
TeJh TOHKOW mpoBosioku  (nuamerpom 0.02..0.05 mM), HAKJIEEHHBIX Ha MOJOCKY TOH-
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koi Oymaru (puc.1.11,a).

Puc. 1. Tenzope3ucTopsl: a - mpoBOJIOYHBI; 0 - onbrosslif;1 - mpoBosoka; 2 -
OCHOBA; 3 - BBIBOJIBI; 4 - (oJibra.

DTa moJiocka HaKJIEMBAeTCs Ha JeTadb U Mmpu jaedopMalidy JeTald MPOUCXOIUT
nedopMals MPOBOJIOKH, IIPHU 3TOM M3MEHSIOTCS UIMHA |, TUIoIaab momnepeyHoro ce-
YEHUS S W YIEIbHOE COMPOTUBIICHUE p MPOBOIOKH. COMPOTUBICHUE MPOBOJIOYHOTO
TeH30JaTunKa JexuT B npeaenax 50...400 Om. @onbropuie TEH30IATYUKH SIBIISIOTCS
pPa3BUTHEM MPOBOJIOYHBIX. B HUX BMECTO pelIETKH U3 IPOBOJIOKH MPUMEHEHA PEIIeTKA
U3 TOHKUX TMOJOCOK METATUYECKOW (DONBru TOMIMIMHON 2..5 MKM, HaKJI€CHHas Ha
IJICHOYHYIO OCHOBY. [IpakTHyecku MOKHO M3TOTOBHUTH PEIICTKH JI0O00ro Buaa. B
YACTHOCTHU, JJIi U3MEPEHUS KPYTAUIUX MOMEHTOB MCIOJIb3YETCS PO3ETOYHAsl KOH-
cTpykius pemetku (puc. 10). ConpoTuBienre (HoIbroBoro TeH304aTunKa COCTABIISIET
50...200 Om. KoaddurueHT TeH309yBCTBUTEILHOCTH

_AR/R
Al

rie AR/R — orsocurenshoe msmenenue CONPOTHUBJIEHUS TEH30/1ATUYMKA; Al -
OTHOCUTENbHAs nedopmalius mpoBosiokd. KoaduimeHT TeH309yBCTBUTEILHOCTH IS
IIPOBOJIOYHBIX U (DOJBTOBBIX TEH30PE3UCTOPOB paBeH 1,8... 2,5.

[TomynpOBOIHUKOBBIE TEH30PE3UCTOPHI U3TOTOBIISIIOT HA OCHOBE T'€pMaHUs WIIU
KpeMHus. OHU UMEIOT PSiJ] IPEUMYIIECTB: UX KOA(PPUIIUEHT TEH30UyBCTBUTEILHOCTH B
60 pa3 BbllIe, pa3Mepbl pemeTku MeHbIe (3...10MM), 3HaueHUE BBIXOJHOTO CUTHAJA
oonpiie. OIHAKO MX YYBCTBUTEIBHOCTH K Temmeparype B 10-20 pa3 Beiuie, yem y
IIPOBOJIOYHBIX.

JIns u3MepeHns MOMEHTA Ha BAJIy MCIOJIB3YIOTCS YETHIPE TEH301aTUYMKA, KOTOPHIE
HAKJIEMBAIOT MOMAPHO HA JUAMETPAJIbHO IPOTUBOMOJIOKHBIE CTOPOHBI Baja IO YTI0M
45° x ero obpazyronieit. TeH301aTYuKu MOA0MPAIOTCS U UCTIOJIB3YIOTCS MMapaMu, YTOObI
o0ecreyuTh CTa0WIBHOCTh B YCIOBHSIX MEHSIOIIMXCS Temmeparyp. TeH301aTyuku
COEJIMHSAIOTCS TI0 CXeME MOCTa YHUTCTOHA, TPU STOM BO3MO’KHA KaTUOPOBKA ITYHTOM.
BcnenctBue Toro, 4To M3MEHEHUE CONTPOTUBIICHHS TEH30PE3UCTOPOB MIPH AePOopMaliu
coctapisier 0,2 — 0,3 mpoleHTa OT HAYAJILHOTO 3HAYE€HHUS, TO B TEH30CTAHILIMHU HC-
MOJIB3YIOTCSl YCUJIMTENN MTOCTOSHHOTO TOKa ¢ M/IM — MOIynsiTOp — yCUIIUTENb NEpe-
MEHHOTO TOKa - JIEMOAYJISATOP. B HUX BXOJHOW CUTHAJ MOCTOSHHOTO TOKAa Ha BXOJE
npeoOpa3yeTcs B IEPEMEHHBIN TOK, YCUIIMBAETCSI OOBIYHBIM YCHIIUTENIEM TIEPEMEHHOTO
TOKa U Ha BBIXOJIE BHOBBL IpeoOpa3yeTcss B MOCTOSTHHBIN Tok. (MM — Momymsitop -
neMoaynsTop). Takue ycunuTean UMEIOT CaMblil MUHUMAIbHBIA Ipeid.

M +— v — M ®HY ‘

L:lﬁx

s

~1 Framr ? IlJFEn
r
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Puc.2. CrpyktypHas cxema ycunurens MJIM

Mopynarop — Kackaj, mpeoOpa3yroluii MOCTOSSHHBIA TOK B MEPEMEHHBIN WU
YIPaBISIEMbI HAIIPSLKEHUEM T'€HEPATOP.
B mpocreiimeM ciaydae MOAYJIATOP — DJIEKTPOHHBIM KIIKOY, KOTOPBIM C TaKTOBOM 4Ya-
CTOTOW NMEPUOINYECKH 3aMBbIKAET BXOAHOW CUTHAII HA 3EMITIO.

Curnan nepeMeHHOro Toka nocie M ycuimBaercst 0Obr4HbIM ycuiieHnuem (03) no
HEO0OXOIUMON BETUYNHBI.

C nomomisio JIM  ycuseHHBbIH cCUTHAI peoOpaszyeTcs B OAHONOJISIPHBIN curHai. B
IPOCTENIIEM CTy4Yae C MOMOIIBIO BBITPSIMHUTEIIA.

s coxpanenust 3HaKka Uy 00b1yHO M 1 JIM ympaBisieTcss CHHXPOHHO OT 3aja-
IOIIEr0 TeHepaTopa ¢ YacTOTON MOoAysuu fr.

YacToTa MOAYJSALMU OTPAHUYUBAETCS CBEPXY MAKCUMAJbHYIO YCUIIMBAEMYIO Ya-
CTOTY:

fmex,, < 2fr

Jnsg monydeHus CUrHajla MOCTOSHHOTO TOKAa Ha BbIxoAe wucnoibzyercss OHY
(punsTp HY — criakuBaromias 1erb), KOTOPbIM YCTPaHsSET B BHIXOJIHOM CUTHAJIE Tie-
PEMEHHBIA CUTHAJ C YaCTOTOW Monyisauuu. B npocreimem ciayyae @®HY — 310 nnTe-
rpupytomasi RC — erns.

B xauectBe M u JIM ucnons3yrores kiaroueBsie dsieMeHTsl Ha bT u I1T.
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Puc. 3. Ykymnénnas npuHuunuaibHas cxema ycunurenas MJIM.
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Us HANPAKEHME HA BXOLS
YCMNHTENH CO CMEHO
SHaKa

CHTHAN TAKTOBOR YACTOTHI,
Uon noaapaemoi Ha M u [

0 B O

aMnnUTyYJHO-MOaYNHPOBS
HHEIA BXO4HEIM CHTHANOM
CUIHAN Ha Bbboae M

I Y v o N
I N I O N I

Ly CHIHAN nocne yCcuneHu-

NepeMeHHOMD TOKE -
—| ﬂ |_| |_| ﬂ |_| |_| ‘ t YCWNEHHLIA CUrHan

U
(WY
curuan Ha eslxode A
—| ﬂ |_| ; (NeTeKTOPA) CHHXPOHHOMD
Huuut
Usen BbHOAHOR CHIHaN Nocne
GHY, KOTOPLIA YCTpaHAST
\ t MPDAOYKT AeMOonyNALMK

k

Puc. 4. JlnarpamMmma CUTHaJIOB B OCHOBHBIX TOUKAaX YCHJIMTENS

CHHXPOHHBIN pekuM paboThl Kitoueid B M u /IM no3BoJISIET BBIAEIUTH HA BHIXO/IE
3HaK BXOJHOT'O CHUTHAJIA.

U, ~ (0,1+1)mMxB/gac — docmouncmeso

Hedocmamok — Manast monoca npomnyCcKaHus

fr ~ 10 kI'11 (0OBIYHO)

I1l. OFBEKT UCCJIIEAOBAHUSA U OBOPY/JIOBAHUE
1. baymon mu1st )KMIKOCTH, TIOMEIIEHHBIN Ha KOHIIE KOHCOJIBHO 3aKPEIUIEHHOM OajIKH.

J) )

2. Tensoctranuus «Tomas 2.
3. Pa3HoBec.

4. Ocuumnorpad AOC-5062.
5. MoHTaxHbie TPOBOA.

6. UcToUyHUKM TUTaHUS.
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AHT-1335

-- O+27B !
. p
\, \’ OGMoTKa
yIIpaBIIeHHUA
THIPOKJIaNaHa

X
R1 7
{ y TIO-40-400 4
L]
] 3 VD1 o .
VD2 Nt I
\ \E :L'
Oﬁmm*{T Y CHHX r OO0mmit |
Oci. AOC 5062

Puc. 5. Cxema koMMyTaI yCTaHOBKH. 371€Ch: pe3ucTopbl R2 1 R3 — TeH30pe3uCTOpHI,
uctounuk mutanust AHT-1335, cxema cunxponm3anuu (R1, TIII1-40-400, VD1, VD2)

IV.3AJAHUE HA PABOTY
1. M3y4yuTth TeopeTUYecKue CBeleHUSs, NMPeACTABIECHHbIE B HACTOSIIIMX Me-

TOAUYECKHUX YKA3AHUSIX U PEKOMEH/I0BAHHOM JUuTEepaType.

2. ChopmupoBarhb 0T4YET MO padoTe ¢ BO3MOKHOCTHIO JONOJHEHHUSI €ro CO0T-
BETCTBYIOUIUMU IKCIIEPUMEHTAJILHBIMY TaHHBIMH.

3. 3aperucTpupoBaTh 3aKOH U3MEHEHHUS PacXojia KUJIKOCTH B MPOLIECCE OMOPOXK-
HEHMS pe3epByapa ¢ KUJIKOCTHIO.

V. HOPAJAOK BBIINIOJIHEHUSA PABOTbI

1. M3yuuTb KOHCTPYKULHUIO, XapAKTEPUCTUKU U CXEMY MOAKIIOUYEHUS ocuiuiorpada.

2. CocTaBUTh U3MEPUTENBHYIO IICTIh, BKIIOYAIONIYI0 TEH30CTAHIIUI0, HCTOYHUK THTa-
HUS, 0OMOTKY MUTaHMsI TUAPOKIIANAaHa U ocuuiuiorpad.

3. IlpowusBecTH TapUPOBKY M3MEPUTEIBHOW LIEMU W BBHIOPATh OCHOBHBIC MapaMETPhI
BEPTHUKAIBHOTO KaHala OCIIIiorpada ucxoas U3 pacueTa MmoTyIeHUs] MaKCUMAIIbHOTO
Macitaba 3amucH.

4. BpIOpaTh CKOPOCTh PETUCTPAIIUM UCXOJS U3 33JaHHOW TOYHOCTH M3MEPEHHS Bpe-
MEHHBIX HHTEPBAJIOB.

5. IIpousBecTu perucTparyio W3MEHEHHs PacXoia >KUIKOCTU C TOMOIIBIO OCIHILIO-
rpada.

6. ObpaboTaTh OCHUIIIOTPAMMY.
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VI. YKAZAHUA ITO O®POPMJIEHUIO OTYETA
OT4eTr J0JKEH colepkKaTh:
- IPUHLMIIAATIBHYIO CXEMY J1a00paTOPHOTO CTEH A,
- Ha3HA4YCHHUE OCHOBHBIX 3JIEMEHTOB CTCH/IA;
- TAPUPOBOYHYIO Ta0NIHILY;
- OCLMJUIOIPaMMYy MCCIIELYEMOTO IIpoLecca.
VIil. KOHTPOJIBHBIE BOITPOCHI
1. Ha3nauyeHue, yCTPOMCTBO U OCHOBHbIEC PA3HOBHAHOCTH TEH30PE3UCTOPOB.
2. IlpuBeauTe mMpuMep HCHOJIb30BAHMSA B HHKCHEPHOH NMPAKTHKE H3MEPHUTE/Ib-
HOI'0 KOMILJIEKCA PacxoJa »KUAKOCTH.
3. KakoB MakCUMaJIbHBIM TEMIIEPATYPA U BEC KUJIKOCTH.
4. YeMy paBHO BpeMsl OIOPOKHEHUS pE3EPBYyapa.
5. Kak onpenenuts CKOpOCTh ONIOPOKHEHHUS pe3epByapa.

VIII. BUBJIUOTIPA®UYECKUN CIIMCOK

1. BoporHukoB, C.A. MHpopMallMOHHbBIE YCTPOMCTBA pOOOTOTEXHUYECKUX CHUCTEM :
yaebHoe mocooue st By30B / C.A.BopotHukoB .— M. : U3n-Bo MI'TY
uM.H.D.baymana, 2005 .— 384c. : un. — (Po6GoTtorexnuka) .— bubauorp.B KOHIIE KH.
— ISBN 5-7038-2207-6 /B mep./ : 191.00..

2. Dnexrpomexannueckue cucremsl/I.I1. Enenkas, H.C. Umoxuna, A.I1. [TaHkoB. —
Tyna: U3n-Bo Tynl'V, 2009. - 214 c. (20 3k3.)
3. ABopsmmn, b. B. Metponorus u paguonsmepenusi: yued. nocobue aiisa By3os / b. B.
JBopsiiun .— M. : Akanemus, 2005 .— 304c. : un. (13 3k3)
4. Kotiok, A.®. Jlatuuku B coBpeMeHHbIX n3mepeHusx / A.@.Kotiok .— M. : Paguo u
cBs13b: ['opsiuas munus-Tenekom, 2006 .— 96¢.: un. (5 7k3.)
5. ®patinen JI, XK. CoBpeMeHHble naTuuku: cropaBounuk / Jl.Dpaitnen;nep.c
anr1.}0.A.3abonotHoi;noa pea.E.JI.CeunnioBa .— M. : Texnocdepa, 2006 .— 592c.

6. B. I. IpsikonoB. CoBpemeHHas ocimniorpadus u ocrpuiorpadsl. Ceprs «brdmoTreka
unxenepa». - M.: COJIOH-IIpecc, 2013. - 320 c: wi.
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JlabopaTtopnas paGora Ne6

P33p360TKa CXEMbI USMECPUTCJIIBHOT0 KOMIVICKCA U IPOBECACHUE 3alIMCHA HECTA-
HMUOHAPHBLIX TEMIIEPATYP

|. LEJIb 1 3AJAYU UCCIIEJOBAHUA
[TomyyeHne NpakTUYECKOro HaBbIKA B IPOBEICHUH SKCIIEPUMEHTA, CBA3aHHOTO C
U3MEPEHUEM U perucTpanueil Teruopusndeckoil koopauHatel T (1) © moMorsio Tep-
MoMapbl 1 MarHUTOZJIEKTPUIECKOT 0 OcImuIorpada.

II. TEOPETUYECKHWE CBEJIEHUA

[TpuHIMN M3MEpeHus TeMIepaTyp TEPMOIJIECKTPUUECKUMU MPeoOpa3oBaTeIsIMU
OCHOBAH Ha SIBJIEHUHU TEPMOIJICKTPUYECTBA, OTKPHITOM B 1858r. pycCKUM aKkageMUKOM
@®. DNUHYCOM.

OTO0 siBIEHUE OOBSCHAETCA TEM, YTO BCE METAJUIbl COCTOAT M3 MOJIOXKUTEIBHO
3apsKEHHBIX HETOJBH)KHBIX MOHOB U CBOOOJHBIX OTPULIATENBHO 3aPSKEHHBIX AJIEK-
TPOHOB, KOTOPbIE MOXKHO YNOJAOOUTH CBOOOAHOMY Ta3y, 3alOJHSIOMIEMY MEXMOJe-
KYyJSIPHOE TNPOCTPAHCTBO. B pasinuuHbIX MeTaUlax IUIOTHOCTh W JABICHUE JJIEK-
TPOHHOTO Ta3a MpU OAHOW M TOW K€ TEMIEpaType, pa3auyHbl. Ecin cBapuTh Wiu
CIasTh IBE MPOBOJIOKH A (MeaHYy10) U B (IJ1aTUHOBY10), KaK MOKa3aHo Ha puc.l, To

A
-

! t,
t B

Puc. 1. [Ipumep peanuzanuu mpoCTEHIIEro TEPMOIIEKTPHUIECKOTO Mpeodpa-
30BaTeIIs

AJIEKTPOHBI U3 MEIHOM MPOBOJIOKM HAYHYT MEPEXOJUTh B INIATUHOBYIO. Ecin
noaorpeTh cmaii 1 10 remneparypsl t mipu 3ToM Temrieparypa 1o crmast 2 octaHeTcs
HeusMeHHoH (t, <t), To B 1enu, OCTaBIIEHHOW W3 MPOBOJHUKOB A U B, Bo3HuKaeT
TOK, T.€. LIENb CTAHET T'€HEPATOPOM IJIEKTpO3HEprun. [IpoBOIHUKHN B paccMaTpu-
BAEMOM LIEMU HOCAT HA3BAHUE TEPMODJICKTPOIOB, @ UX COEAUHEHUS — TEPMOCIIAECB.

Kak mokaszanu MHOTOYMCIEHHBIE ONBITHI, ISl TEPMOIJIEKTPUUECKON IENu
CIIPaBEJIMBO YPABHEHUE

Ee(tty) =6 (t)+ess (t), (1)

rae EAB (t’ to) — TBJC B uenu npu  HampaBiieHUHU OT A K B;
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eAB (t) — TOIC B cnae 1;

eAB (to) — TOIC B cnae 2;

TOJC — TepMOAIEKTPOABIKYIIASI CHJIA.
[Ipu paBeHCTBE TemmepaTyp 00OMX CIaeB paBHA HYIIIO, T.€., eciu t =ty

E(t.t)=0

B sTom ciyuae

€ap (t) = €8 (to)

U, cle0BaTeIbHO, ypaBHeHUE (1) MOKHO 3anucarth Tak:

S (t’to) =€ (t)_eAB (to)’ (2)
YPaBHeHI/IC (2) Aac€T BOSMOKHOCTD OIIPCACIINTD TCMIICPATYPY, CCIINU U3BCCTHBLI

TOJIC nenu u Temieparypa XoJogHOTo cnas. BenndyuHa E.s (t, to) MOXET OBbITh

U3MEpPEHA C NOMOLIBI0 TUPOMETPUYECKOTO MUJUIMBOJIBTMETPA WM ITOTCHIIMOMET-
pa. Temmneparypy to, XOJIOAHOTO crnas KEJaTEIbHO B IPOLECCE U3MEPEHUM IOA-
Jep>KUBATh MOCTOSIHHOW U CTPOTO omnpeieTHHo. JIyurie Bcero crnait (2) TOMeCcTUTh
B Cpelly, UMEIOIIYI0 TEMIIEPATYPy PABHYIO HYJIIO, HAIPUMEP, B BOAY C TAIOIIUM
JIBJIOM.

MaTepI/IaJIbI TCPMOIJICKTPOIOB HO,ZI6I/IpaIOT Tak, yTOOBI BEJIMYNHA E AB (ta to )

ObLJ1a BO3MOXKHO OOJIBIIEH.

Takum oOpazom, U3MEpeHre TeMIepaTyphl t B MPUHIMIIE BO3MOXKHO C MIOMO-
IO TEPMOIJICKTPUUECKOH LIETIH.

st Toro utoObl u3meputh TOJC, HEOOXOAMMO B LIETIb TEPMOIApPhl BBECTU
AIEKTPOU3MEPUTENBHBIN TIpuOop. TlocienHee MOXHO BBITTOJHUTE JUOO MO CXEMe
«a», Pa30MKHYB XOJIOJHBIM crai, 0o mo .cxeme "O", BKIIOYMB U3MEPUTENb B
pacceyKy OJHOIO U3 JIEKTPOAOB (puc. 2).

ITo cxeme "a" BMECTO OHOTO XOJIOAHOTO CIIast MbI OymeM umeTh aBa (2 u 2b), a
o cxeme «O» - 1Ba HeUTpanbHbIX (3 U 4 ).

Jly1st TOro 94TOOBI BKIIFOYEHUE B TEPMODJICKTPUUYECKYIO IIETIH AJIEKTPOU3MEPHU-
TeapbHOTO Mpudopa He nu3meHwna 3Hadenust TIJIC, HeoOxoaumo,

A e 8)

A

Puc.2. Cxema BKIIFOUEHUS U3MEPUTEILHOTO Mpurbdopa

41



YTOOBI KOHIIBI IPUCOEAMHEHHOTO TTprbopa (2 u 2° unu 3 u 4) 1 OAMHAKOBYIO
TEMIIEpaTypy.

JIrobast TepMo3JeKTpUYeCcKas LEMb XapaKTEPU3YEeTCs CIEIYyIOIUMU OCHOB-
HBIMH CBOMCTBaMHU:

1. A6comorHasa BennunHa TO/[C He 3aBUCUT OT paclpeaesieHus TeMIeparyp
BJI0JIb OJJHOPOJIHBIX TEPMOIJIEKTPOIOB.

Ot10 3HauuT, yTo BennunHa TO/IC. He u3MeHuTcs, eciii, HapuMep, HarpeBaTh
KaKyl0-TO MTPOU3BOJIBHYIO TOUKY TEPMOAJIEKTPOIA.

2. Bennunna TOAC He U3MEHUTCS MPHU JTHOOOM BKIIIOUEHUH MPOU3BOJIBLHOTO
TPETHETO MPOBOJIHUKA B Pa3pbIB TEPMOLIETIH.

I11. OBBEKT UCCJIIEJOBAHMA U OBOPYIOBAHUE
1. Moaens paboueii MOJ0OCTH ABUTATES.
2. Pabouas Tepmorapa.
3. KoHTposibHas TepMoniapa ¢ BTOPUYHBIM TPUOOPOM.
4. Ocmmmorpad AOC-5062.
5. MoHTaxHbI€ IPOBOAA.
6. Ucrounuku nuranus 27B(AHT-1335), 27B —cunoBoe(APS-3320).
[lepen nmpoBeaeHNEM IKCIIEPUMEHTA HEOOXOAUMO U3YUUTh Pa0OTY CXEMBI.
[IpyHIMOMaNbHAS CXEMA YCTAaHOBKH MMOKa3aHa Ha puc. 1

AHT-1333 TR APS-3320

}L/_Oﬂ{ 1 [ FO=
\
—

Obmorka peae \

Moacan
; THII-40-400 ‘ pabouedt
" *:_L,U HOIOCT N

o ABHTATEAR
.__(f"(‘VY\!_ Tepuonapa

‘Ym\ m.,..f CHI Y |

Ocn ADC %062
Puc. 3. IlpunnunuanbHas cxema yctaHoBKHU. 31ech: AHT-1335 —ucrounuk
MUTAHUST OOMOTKH peJie, MOIIHBIM UCTOUYHUK TTOCTOSTHHOTO Toka (APS-3320, monens
paboueii moyiocTu aBurarens, cxema cuaxponnsanuu (R1, TIII1-40-400, VD1, VD2)
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BcnomorarensHoe peie H€O6XOI[I/IMO JJIA IIOAKIIIOYCHUA MOIIIHOI'O MCTOYHHKA
IMUTAaHUA ITOCTOAHHOI'O TOKA, TAK KdK BBIKJIKOYATCIIb HC NPCAHAZHAYCH JIA IICPC-
KJIIOUCHHUS OOJIBIITNX TOKOB.

IV.3AJAHUE HA PABOTY
1. U3yuyuth TeopeTHHecKHe CBeleHHS, NMPeEICTABJICHHbIEe B HACTOSIIMX
METOIMYECKUX YKA3aHUAX U PeKOMEHI0BAHHOM JInTeparType.
2. ChpopmupoBarh OT4YeT MO padore ¢ BO3MOKHOCTBHIO [IONOJHEHHS €ro
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAIbHBIMY TaHHBIMU.
3. 3apeructpupoBath 3akoH u3MeHeHus: T(f) B mepexoaHOM pexkume pabOThI
MOJIETIBHOTO JIBUTATEIIS.

V. [HOPAAOK BbIITOJIHEHM A PABOTDI

1. CocTaBUTh M3MEPUTENBHYIO LIEMb, BKIIOYAIOIIYIO TEPMOIAPY U OCUUILIO-
rpad.

2. IlpousBecTy TapHpPOBKY M3MEPUTENILHOM LIENIM U BHIOpaTh OCHOBHBIE Iapa-
METPbI BEPTUKAJIBHOTO KaHajla ocuuiuiorpada UcxXosd U3 pacuera MOoJIydeHHUs] Mak-
CUMAaJIbHOTO MacilTada 3ammcu.

3. BbIOpath CKOPOCTh PETUCTPALIMU UCXO/S U3 33JaHHON TOYHOCTU U3MEPEHUS
BPEMEHHBIX HHTEPBAJIOB.

4. Ilpoussectu perucrpanuto 1 =f(t) c momomrsto ocumsiorpada.

5. O6paboTaTh OCHHIIIOTPaAMMY.

VI. YKA3AHUA [10 OOPOPMIJIEHHUIO OTYETA
OTyeT JOJKEH ConepKaTh:
- IPUHLIUIHATIBHYIO CXeMy J1a00paTOPHOTO CTEHAA;
- HA3HAYE€HUE OCHOBHBIX 3JIEMEHTOB CTEH/IA;
- TAPUPOBOUYHYIO TAOJIHILY;
- OCLMJUIOTPAMMY HCCIIEyEMOTo Mpolecca.

VII. KOHTPOJIbHBIE BOITPOCHI

1. Ilepeuncaure HECKOJIBKO THIIOB CILIABOB, IPUMEHSIEMbIX JIJISl H3TOTOB-
JICHHSI TEPMONIAP, U YKAKHUTE TeMIlePATypPHbIe IUANA30HbI UX UCII0JIb30BAHUS.

2. llpuBenuTe nmpuMep MCHOJbL30BAHNS B HHKEHEPHOW NMpPaKTHKe M3Me-
PHUTEJIBLHOI0 KOMILIEKCA 3alIMCH HECTAIIMOHAPHBIX TeMIIePaTyp.

3. KakoBa MakcuMalibHas TemrepaTypa B paboyei moJoCTU IBUTATEIS.

4. Yemy paBHO BpeMsl BbIXO/Ia IBUTATEIIs HA YCTAHOBUBIITUHCS PEKUM.

5. Kak onpenennTs HauanbHYIO0 CKOPOCTh HAPACTAHUS TEMITEPATYPHI.

6. UeMy paBHa BeJIMYMHA TEMIIEPATypbl B pad0Yeil MOJIOCTH JBUTATENS CITYCTS
10 ¢ Havana paboTHI.

VIII. BUBJIMOTPA®UYECKHWI CITMCOK

1. BopotHukoB, C.A. MHpopMalmoHHbIe yCTpOCTBa pOOOTOTEXHUYECKHUX
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cucteM : yuebHoe mocodwue 1151 By30B / C.A.BopoTHukos . - M. : Usn-Bo MI'TY
uMm.H.D.baymana, 2005 .- 384c. : un. - (PoboToTexHuka) . - bubnuorp.B KOHIIE KH. -
ISBN 5-7038-2207-6 /B mep./ : 191.00..

2. Dnexktpomexanndeckue cuctemsl/I . I1. Enenkas, H.C. Unroxuna, A.I1.
[TankoB. —Tyna: U3n-Bo Tynl'Y, 2009. - 214 c. (20 2k3.)

3. IBopsmuH, b. B. MeTtposiorust u paguon3aMepeHus : yued. mocooue Jijis By30B
/' b. B. IBopsitiuH .- M. : Akagemust, 2005 .— 304c. : un. (13 7x3)

4. Kotrok, A.®. [latuuku B coBpeMeHHbIX n3mepenusax / A.®. Kotk .— M. :
Panno u cBa3b: I'opsiuas munus-Tenexkom, 2006 .— 96¢.: ui. (5 9k3.)
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JlabopaTtopnas paGora Ne7

OHpeIleJIeHI/Ie mapamMeTpoB MEXaHUYECCKOI'0 NIBHKCHUA

|. LIEJIb Y 3AJIAUU VICCJIEJOBAHUS
HOJIy‘-ICHI/Ie HpaKTI/I‘—ICCKOFO HAaBBIKA B HpOBeI[eHI/II/I SKCHCpI/IMCHTa, CBA3aHHOI'O C
I/I3M€pCHI/ICM nu perHCIpauHeﬁ TOKOB HapaMeTpOB MEXAHHUYCCKOTI'O ABUXCHUSA C IIO-
MOIITHEO AJIEKTPOHHOTO OCIIyIIorpada.

ll. TEOPETUYECKUE CBEJIEHUA

JIis u3MepeHust U perucTpaivy napaMeTpoB J000ro IBUXKEHUSI, B TOM YUCIIE U
MEXaHUYECKOTO0, C MOMOIIBIO AIEKTPOHHOTO ocuuiuiorpada Hy>KHO HE0OXOMMO BHA-
Yasie BKITIOYUTh Pa3BEPTKY, TO €CTh M3MEHEHUE MTapaMeTPOB PETUCTPUPYEMOTO Ipoliecca
JIOJDKHO HAuaThCsl HECKOJIBKO IO3KE 3allycKa pa3BepTKH. [l 3Toro HeoOXoauMmo 0
HaYasia TpoIecca 3alucH MoJaTh UMITYJIBC JIIS 3aITycKa Pa3BepTKH, pabOTarOIIeH B HKITy-
IEM PEXHUME, TIEPE] U3MEHEHUEM TAPAMETPOB UCCIEAyeMOro nponecca. OnvH 13 Bapu-
AHTOB CXEMbl CUHXPOHHU3AIIUU U MOJKITIOYEHHUS ociuiorpada il U3MEPEHUs! U peru-
CTpalii TapaMeTPOB MEXaHUUECKOTO JBUKECHUS TIOKa3aH Ha puc. 1.

©
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—— . J
m e T T @

VD1

+0

DMEKTPOMATHHT

+—0©
©

_P ene | DIIEKTPOMArHHT
VD2

Unnrr

T t
| |
| | Ocimmnorpad "Bxon"
|/
| |
| 1
| 1
I
[ !

DIEKTPOMATHHT

J_ © Octmmnorpad

”(-)6].[[ "

Puc. 1. Cxema CHHXpOHHM3ALIMH U TTOKITFOUEHUS ocLuniorpada /it iBMEpeHuUs 1
pErucTpaLyy NapaMeTpPOB MEXAHUYECKOTO JIBUKEHHUS

I11. OBBEKT UCCJIIEAOBAHUMA U OBOPYTIOBAHUE
1. JlabopaTopHasi ycTaHOBKa JJisi ONpEJIeTICHUs] BHICOTHI TaJieHUsI 00bEeKTa U
YCKOpPEHUE CBOOOTHOTO IMaICHHUS.
2. DAeKTpOHHBIN ociuiuiorpad ¢ 3aluchio Mpollecca.
3. MoHTaxxHbI€ TPOBOA.
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4. VCTOYHUK MUTAHUS ITOCTOSHHOTO TOKA.

IV.3AJJAHUE HA PABOTY
1. I3y4uTh TEOpETUUYECKUE CBEICHUS, MIPEACTABICHHBIC B HACTOSIIUX METO-
JTUYECKUX YKa3aHHUSIX U PEKOMEH0BAHHOM JIUTEpaType.
2. OnpenenuTh BBICOTY TMaJIeHUs 00bEKTa U YCKOPEHHUE CBOOOIHOTO TMaJICHHUS
10 XapaKTEepHbIM TOYKaM Hadaja ¥ KOHIIa Ipoliecca W IO BEJIMYHHE BBICOTHI Ta-
JICHUSL.

V. IIOPAOK BbIITIOJIHEHM A PABOTDI

1. IIpeaBapuTEIbHO U3MEPUTH BBICOTY NAJEHUS IPy3UKa IJIs ONPEAEICHUS
YCKOpEHUs1 CBOOOHOTO Ma/ICHUS.

2. CocTaBUTh HM3MEPUTENbHYIO I€Mb, BKIIOYAIONIYIO OocLuuiorpad, cxemy
CHUHXPOHU3ALIUH, PEICHHO-KOHTAKTHBIA JATYMK, SIEKTPOMAarHUT U UCTOYHMK MHUTAaHWS,
UMeroNMi HarpsbkeHue (25-27)B.

3. YcranoBuTh Ha ocuuiuiorpade >KIyluyro pa3BepTKy MAJIUTENbHOCTHIO S0
MUJUIUCEKYH/I.

4. BKIIOYUTH Ha TIEPEJAHEN MaHeIM WUCTOYHUK MUTAHUS ¢ yCTAaHOBHUTH Ha
AIIEKTPOMATHUTE IPY3HK.

5. BKJIIOUNTB pene CUHXPOHU3ALNH.

6. O0paboTaTh OCIMILIIOTPAMMY, TO €CTh ONPEAETUTH JUIUTEIBHOCTD MpoIlecca
Y PacCUUTATh BBICOTY IMAJICHUS.

7. PaccunTtaTh BENTMYMHY YCKOPEHUSI CBOOOJHOTO Ma/ICHHUS.

VI. YKA3AHUS 110 OOOPMIJIEHNIO OTUETA
OTuer NOKEH COIepKaTh:
- TPUHIUNHAIBHYIO CXEMY UCCIEAYEMOU JIEKTPUUECKOM 1IETIH;
- OCIIMJUIOrpaMMYy UCCJIEIYyEeMOTO MPOIIeCcca;
- HEOOXOJIMMBIE PACUETHI.

VII. KOHTPOJIBHBIE BOITPOCHI
1. llpuBeauTEe MPpUMeEP MCNOJIb30BAHUA B HWH:KEHEPHOH MpakKTHKe Jiado-
PATOPHOM YCTAHOBKH /JJISI ONpeaeJeHUus] BbICOTHI NMAaAeHUs 00beKTAa U YCKO-
peHusi CBOOOHOIO NMaJeHusl.
2. Yem MOKHO OOBSICHUTH HETOYHOCTh U3MEPEHUS?
3. Kak MOKHO MOBBICUTHh TOUHOCTh U3MEPEHHUS.

VIII. BUBJIMOTPA®UYECKUI CTTMCOK
1. Komunn A.B. JlaTuvku cpeacTB TMarHOCTUPOBaHMS MamuH. — M.: Mammu-
HOCcTpoeHue, 1984r.-120 c.
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