Mertoguueckne YKa3aHus K U3YUSHUIO JIUCIUIUIMHBL H BBIITOJHEHHS KYPCOBOIO MPOSKTA MO KYPCY
«TexHmuecKad s3KCIyaTalumd ¥ peModT cpencTs KUMIT m A»
JIs1 CTYIeHTOB ClenUaIbHOCTH
1-39 02 01 MopenupoBaHHe H KOMITLIOTSPHOS IIPOSKTHPOBAHUE PATHOYISKTPOHHBIX CPLCTE
(cokpalieHHas 3aouHasa popma)

1.1. IlpeameTt u 11eEL OpenoTaBaHUs TUCITHTITHHEI.
B IlpenmeT W3yucHUA TUCITHTLIMHBI — METO/THI MOCTPOCHUSA U paspaboTKH MPOIECCOR KOHTPOIIS, TTYTH
COBEPINCHCTBOBAHUS CHCTEM KOHTPOJIS, IPABHUIIa BHIOOPA H aBTOMATH3AITHH TPOIIecca KOHTPOJISL.
B Jlenblo npenojgapanus JHCIHTLIMHDI SIBISISTCS H3YYCHUE BHIAOB H XapaAKTEPHCTUK KOHTPOJILHO-
H3MEPHTEIBHBIX TTPHOOPOB, KPHTEPHER pa3paboTKH, OIeHKH 3 PeKTHBHOCTH NPOISCCOB KOHTPOJISL.
3HAKOMCTBO H H3YUEHHE BO3MOKHOCTEH coBpeMeHHo# Oa3bl KU1l 1 A Ha ypoBHE ee TeXHHUYSCKUX
XApAKTePUCTHK , 00JIACTH IPUMEHEHH.
1.2 3apaun u3yyeHust TUCHUILIMHBI
JJ11 MOCTHKEHHUA ITOCTABIISHHOH LeJIH CTYISHTHI JOJDKHBL:
HmeTs nipeacTaBeHHeE:
- O IpHHIHNAX KIACCH(UKAIIHH U 00NACTAX IPUMESHEHHS COBPEMEHHBIX CHCTEM KOHTPOJI,
- O TIPUHITHNAX TIOCTPOCHUSA CHCTEM KOHTPOJIS,
3HaTh:
- CPABHHUTE/IBLHBIC XapaKTePUCTHKH CHCTEM KOHTPOJIS H THATHOCTHKH,
- 0cOOCHHOCTH CTPYKTYP KOHTPOJILHO-H3MEPUTEIILHBIX CHCTEM ISl PA3JIHYHBIX TEXHOJIOTHISCKHX
TIPOIIECCOB:
- cmocodbl BRIGOpa TPy TTapaMeTPOB TTOAICHKATTHX KOHTPOJTIO;
- METO/IbI OLICHKH A(PPEKTHBHOCTH CUCTEM KOHTPOJLT,
YMeTn :
- HCIIOJIL30BATH HOPMATUBHO-TCXHHYECKYIO JUTepaTypy 1o npasHiam skerryatanuu KHI u A;
- BRIOHpaTE KOMIUIEKT HeoOXoquMbIX cpeacte KUII 01 cozqaHus cucTeM KOHTPOJII ¢ 3aJJaHHOH
[JIyOMHOM H TOCTOBEPHOCTHIO,
- IPOUBBOJIUTH aHAIH3 (PYHKIIHOHAIBHOH CXeMBI ABTOMATH3AIMH H PACCUHTHIBATE COCTAR H 00BeM
cryxOp1 KHIT u A;
Baagets:
METO/IaMH OLIEHKH TeXHHYECKOI0 YPOBHA CUCTEM KOHTPOJIS,
npapujiaMu dkcroryatanun KU v A,
MeToAaMH BbIOopa HeobxomuMbIX KoMruiekTor KHUIT;
METOAMKOM pacueTa ciyxk0 skerryatanuu KUIIuA;
HmeTs onwit:
- paboTHI ¢ KOHTPOJIBHO-H3MEPHUTEIBHOH TeXHHKOMM;
- IPOTHO3UPOBAHUS TTOBE/ISHUSI [IPH DKCILUIYATAIHH KOHTPOJILHO-H3MEPUTEJILHBIX CHCTEM
- OIpe/le/ICHHs HEUCIIPABHOCTEH H peMOHTAa KOHTPOJIEHO-H3MEPHTEIBHOH TeXHUKH.
1.3. MecTo TUCHHUIIJIHHEL B yUeOHOM Mpoliecce
HzydeHne AUCHUIIIHHBI OCHOBAHO HA UCIIOJIB30BAHWH 3HAHHH, [IOJIyYeHHBIX CTYASHTAMH I10
CISAYIOIHUM OOIMeHayIHBIM H o0menpodgeccCHOHAIEHBIM TUCITHITTHHAM:
B MeTpoorus U 31eKTPOpaTUoU3MepeHH s — QHU3HUSCKHE BeIHTHHBI, HX XapaKTePUCTHKH, H CIIOCOOBI HX
H3MEepeHHS;
B DiekTpoHHBIC MPUOOPHI — MPHUHITAN JAcHcTBHS daeMenTor POC,
B DiaekTpopaJHodIIeMEHTRI U YCTpoicTBa PYHKITHOHATLHOM DICKTPOHHUKH — KOHCTPYKIIMH, TPUMEHEHHE
W MIPUHITHT paboThl YCTPOHCTR Ha OcHOBE »(PPekToR (PYHKIIMOHATHLHOH AICKTPOHHUKH |
B Tunopble KOMIIOHEHTBI M JATYMKH KOHTPOJILHO-JHATHOCTHYECKHX CPEICTR.



2. Conepkanue JIMCIATIITHHBI

CAMECTo
Db | Ay TeTEERS
HammeHo e aHKE NpeameTs meeEe. | meer. | Sam | Baw | Ko |Eoop. [Byp.pl]Beero| Jex | Jlab [TIpax. i e FREOTY
a & 12 7 g 9 10 11 12 14 15 1la 29 a0 31 32
TexatECRa SCINGaTalicl | PEMoKT 118 | 70 1| 11 126 | 4] 2ls|a]2]| s
cpencts KT &

3aouHasa dopma

O6Cmmi obvem 118 4

3adet 11 cemectp

Kontposnbhast paGota 11 cemectp
Jlekuy 6 9acop

IpaKTHKa 2 yaca

JlaGopatopHrie 4 gaca
CamocTosiTensHas pabota 1061

3.CojepraHue JUCHUILIMHBI
JlekHOHHLBIM MaTepHall

HGKHHOHHLIﬁ H HpaKTHtIeCKHﬁ MaTepHall BELAACTCAH IO BCEM JICKITHAM B 2JICKTPOHHOM BH/IC H HaAXOJUTCH
B ITAIIKe «JICKIIHH H IIPAKTHKA»

3.1 Teopernueckasl 4acTh, IIPAMEPHI PEMICHUS W 3a/[a9X W3JI0KEHBI JIEKITMOHHBIX MaTepAaax
IIPAIATAEMBIX B SIIEKTPOHHOM BUJIE.

3.2 Ha 3auere BBl BeITacKkUBaeTe jJABa BOIIpoca ¢ HomepaMmu Jiekiui. [lo Bonpocam w3 ek
IIPETIoIaBaTeNb MOKET IIPEIOKHUTE IIPOUTH TeCT (MOKeTe BHIOpaTh (popMy IMCEMEHHOTO OTBETA TI0
COOCTBEHHOMY KETaHMIO), COOTBETCTBYIOIIMM IO COJSP/KaHUIO BOIPOCY M3 JIEKIWH. Bam
Hpe/Iaracrcsl PeliuTh TECThL, MO COJCPYKaHHIO B JICKIMSX, BBIOMpas HX 110 o4Yepe/[d B Havale
TECTUPOBAHUS. B TecTe BBIIEIMETCA U3 pacdera | MUHYTa Ha 2 BoIrpoca (riopaaka 20 BOIIPOCOB B
OIIHOM TecTe Ha OJWH BBIOPaHHBIA BOIIPOC Ha 3adere). Bompockl IpejiararoTcs B CIyHaitHOM
nopsyike. He 3a0yjibre BBecTH (paMWIMIO B Havalle TECTUPOBAHWS. TecroBasi IporpaMma BbLIACT
PE3VIIbTaT B IIPOIIEHTaX MPaBIIHLHBIX OTBETOR OT OOINEro YHCa BOIPOCOB. Bompockl, koTophle BEI
HE yCIIEeTe OTBETUTh, 3aUHUCIBIFOTCS B HEBEPHBIE. [ IpolyckaTh BOIIPOCHL U TIO3/THEE BO3BPATUTHCS K
HUM Helb3s. JJ1s1 yBelIMueHWs] PUCYHKA 110 HUM CJIEIYET KIMKHYTh MBITIKOM.

Jisi_moJivdeHnsi_3avueTa _HeoO0XoIHMO Ha0parh He MeHee 70% NpaBWIbHBLIX OTBETOB B
cpe/iHeM I10_CyMMe JIBVX _TecToB. Cpe/li BapHAHTOB OTBETOB HpaBWILHBIA Bapuadnt TOJILKO
OJI1H. Onenka BeMUCTAETCA KaK cpeaHee apudMeTUIecKoe U3 KOIMIeCcTBa

[ Tpuvep
Qammnma  Jlekyma 1-2 Jlekyma 3-4 CpegHee
MBaHoB 60 40 50
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JlutepaTypa BEIIA€TCA B SJIEKTPOHHOM BHJIE H HAXOAUTCA B ITanke «JluTepatypa»

5. KontpouibHas paGora.
5.1 Odopmaenue
PaGora odopmisiercs corslacuo tpeCopanusiv ECK/I Ha muctax ¢popmata Ad ¢ paMKaMH 715 TEKCTOBOM

TOKYMEHTAIHH. Pazpeniaercs BRIOJIHEHHEe KOHTPOJIbHOM Ha DBM. PaboTa nmoagmmeaeTcd B nanky-
CKOpPOCLINBATEIb.

5.2 Cocrap paboThI:
YJACTE 1

5.2.1 Pazpabotka pyHKIIHOHAILHOH ModelH yeTpoiicTea POC 11 mpoBe1eHHI KOHTPOJIA.
B nanHoM MyHKTE AIeKTpUUeckas cXeMa U HeoOXoMMBIe TaHHbIC BRIOHpPAIOTCS U3 3a/TaHHd Ha
KypcoBoe npoektuporanue 1o guciiiuinie «CAITP POCy. Ilpasuna pazpabGorku GyHKIIMOHAILHOR MOCIIH
MOXKHO HaWTH B JICKITMONHOM MaTepHae. CiaeyeT IPHUBECTH CTPYKTYPHYIO CXeMY M Ha €€ OCHOBE,

pazpaboTaHHyI0 (PYHKIIHOHAILHYIO MoAeIb. O0s12aTe/IbHBIM TpeGOBaHHEM K MOJIRIN — SIBJISISTCS. KOJIHYSCTBO
(pYHKIHOHAIBHBIX OJIOKOB He MeHee 8.
IIpumep:

Hacte Nel.
1. Pazpaborka pyHKIHMOHAILHON Mojied yeTpoiicTBa POC sl IpoBeIeHUSI KOHTPOIISL.

B navalie 1IpoM3BejeM aHAIW3 W BHIOOD W3MEPUTEIBHBIX HPHOOPOB UL KOHTPOIIS
napaMeTpoB CcXeMbl H3MepuTelsi eMKOcTH. CorIllacHO ONHUCAHHID CXEMBI AJICKTPHUCCKON
NPUHIUIIHATPHON  OpUBeAEM  CTPYKTYPHVIO cxeMy. Cxema OyaeT MoOJeTUpoBaThCs
OTJICJILHBIMHA 4vacTsMA. CxeMa u3jelust, Kotopast OyJieT IpoMoJICIIHpOBaHa, 1pe/icTaBlicHa Ha
pucyHke 1.1.

ANamu3upysd CXeMY BLIASINM Ha Heit Bakieinme GyHKITMOHAILHBIE V35 :
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Pucynok 1.1 -CxeMa U3MepuUTEs €eMKOCTH

Ha ocHoBe aHanW3a cXe€MBI COCTABUM CTPYKTYPHYIO CXEMY VCTPOMHCTBA:
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Ha ocHOBaHMH aHaIWA3a COCTABUM CTPYKTYPHYIO CXEMY YCTPOMCTBA:

X 5B 12B

OnTOHIOILATO Crabunmzatop
44— D nenepenada o <
RX

OnToHz0IATO MHKpO
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Jiep
0.5B 0..12B
Bxonnrie
- ‘—
COTTIACOBATETH

Pucynok 1.3— CTpyKkTypHas cxeMa U3MEPUTEIS EMKOCTH

5.2.2 OmnwucaHue XapaKTepPUCTHK U UMHUTAITHSA BXO/THBIX BO3/IciicTRUM B Proteus U cocTapiacHue
(QYHKIHOHAIBHOU MOJISIIH.

BaxxspIM 3TanioM paspaboTKH sIBISIETCS BbIIE/IEHUE U KIacCH(PUKalU BHAOB CUTHAIIOB B
yCTpoHceTBe 71 BBIOOpa cooTBercTByomux KNI
[To BU/IaM CHTHAIIOB pa3lIHyiaroT:
1) CurHaasl 3IeKTpOIUTaHUSA
» BLIienuTnh Bee TUTAIONINE BHENTHHIE UCTOUHUKH (BeeX TONSPHOCTEH)
» llenb — BEIOOP UCTOUYHUKA TUTAHUS, €T0O TTapaMeTPOB

[Ipmvep BEIOOpa
382213 UndpoBoit UCTOUHMK
— MATAHWUA NOCTOAHHOMO TOKA C TPOMHbLIM BbIXOA0M
— -
- = - = +TpoAHOM BLIXOA: AManasoH perynuposakua: 0-308, 0-3 A
R nnoc hUKCMpoBaHHLle 3HaueHusa 5B u 12B.
*[lnanasoH perynuMpoBaHna HanpaxeHus Ha sbixoge: 0 30 B.
‘ i +[lnana3oH perynaupoBaHna CUALl TOKa Ha Bhixoge: O 3 A.
y +HesaBucumele Boixofbl Ha 5B u 12B
= ‘ Lo obecneynsatot nutaHuem TTL u CMOS.
. - -‘ *[IpyHUHHEIE KNeMMbl AR BLIXOAO0B Ha 5B n 12B.
m #3aWmMTa OT Neperpy3kyi U KOPOTKOro 3amblKaHuA.

+MocToAHHOe HanpaxeHWe N cina ToHa.
+WHam KaTop OrpaHW4eHUA No TOKY Ha I'IEDE}J,HEﬁ naHenu,
+HKnemmbl C 3aMMoM ana npoeoja.

382280 Npeun3uoHHbIA NDOrpaMmMupDyVeEMbli
2) BXo/HbIe CUTHAIIBI OT BHEIITHUX UCTOYHHKOR

» VIMutupyior pabodmne yCIOBHS

» llenb BeIOpaTh 3TalOHHBEE TPAOOPHI I HOPMHUPOBAHUS BXOIHBIX BO3ISHCTBHI
» (reHeparopbl, GOPMUPOBATENH, KaTUOPATOPLI U T.JT)

[Tpumep BHIGOpa



MukpoBonHosbIi reHeparop curianoe SMF100A

#4acToTHo i avanason or 100 Ky po 22 / 43,5 1Ta

+/CKNIDYUTENAKO REICOKAN BaxOHOH YPOREHA cUrHana +76 abm [4ov.)
+Huskui (hazoseid wym S5B: 120 dBc (Hom.)

(f=10TTy; oTcTpoi 42 oT Hacyweit 10 klU; nonoca U3mMepeHua 1)
+lllnpokononocHmit uym <148 dBe (1T < F<11TTy;

TCTPOH 3 oT Hecywe# =10 MIy; nonoca n3mepenua 1 My ypoeeHs +10 nbv)
+BLicoKoe NDAA3NeHHE HerapMOHKYECKMX COCTABARICIWMK: 67 dBC (HoM.)

FeHepaTop cHrHanoe npow3sonsHOM hapmsl Am300

*irana3on yacTtoT: oT 0 My oo 50 My

#7 KARANE € TOYHbIM COrNACORAHKUEM 10 d'lEBE
#CropocTs BeGopku 100 mnH. Touek/c

*CTaH japTHbIe DYHKUW AT CHHYC, TP@YTDNBHUK,
TMAD, ILCNOHEHTA, MEAHAP, WYM W MMIYALCLI
*Tunbl monynauan: AM, HM, @M, TSK PSK

3) YIpaBIgiolyie CUrHalIbl (CUTHAIEBL ¢ KHOIIOK)
» DBBIBAIOT CIIEAVIONTUX BUIOB!
» MexaHmdeckue (¢ KHOIIOK H PeryIITOPOB)
» Dnexrponnsle (RS232 USB u 1)

4) BayTpeHHHE TPOMEKYTOUHBIC CHTHAIIBI
» B OCHOBHOM 3JIEKTPOHHBIC
» Ocnmniorpadsl, BOJIBTMETPHL, JIOTHISCKHE aHAIN3aTOPH
[ Iprvep BEIOOpa

Cepua MSA400

B cocTage M5A438/M5A43BE/M5A4 3 BTG/ MSAL5E
Micronix MSALIBTG(MSALSE)

A=anu3aTep CNeLTpa oo CReaury reHepaTapow

(€ WHPOKMM AHANAZ0HOM “IMEpeHuii)

+Havnakruoc, wwanu# nac 18 ur
For50 «Mu ae 3,3 TTu {50 kMY ae &5 MMy
Eer=0d TFT pucnnes
SR HakonaTens
Git paficie o1 Darapen
(Ao 12 MBuT;
+TOU=BIE FAMEDEH AR MACIOTHEX X4 FAT 2P CTHR
€ wcionszo3anKer ALY cuHT22aTOpA
#YCpEadesHEF YPOERHS LyHa - 127 abm
+[lasamavacksf granascH 100 gk
*+l{auacTBo p2BOTE, COABHMMOE C XZUECTBOM
NaNHORAZ FEPHLIX HECTONLHLX TprBopos
+Npocina v yficrn k patiore
ﬁ.mrn,\an: ARTOMATAYECKOMY PRMH MY
#lllaporee dyn
FHOnposarne [paCIBYATS ) IXpAH AR
aafipasmesnii Ha LSB npaHiepe,

GHEN b= hIE BOSMOKHD LT

5) BBIXO/1HBIE CUTHAJIBI
» Bce BUABI BEIXOTHBIX CHTHAJIOB, TIOIICKAIIIX KOHTPOITIO:
» DekTpuuecKye (OCIIUIOrpadbl, BOILTMETPBL, YaCTOTOMEPHI)
» OnTuueckne
» AKyCTHUECKHE
IIpumep Be1GOpa

5L130-220 MamepuTens Wyma ¢ CUrHanU3ayued

*fpKne CBETOAMONB [KPACHBIZ, MUTAK WM MNK 3ereHbli)
penynpe AT NATb30RATENS O CTHIIKOM BRICAKOM UKW CIMIIKOI
“H3A0M YPOBHE WYMd M N€rKO Fas/IMY2IoTCR C PaccTCAHKA 30m.
#HenpepbiBHbIN MOHUTOPHMHT YDUBHSA WIYME.

*TpHBOpP NPerHasHAYEH INA UCMONh30RAHUF B MPOMK IHNEHHbIX,
MEAML A FCRIAX MW yoeOHEIX IOMELRHIAX, d TaKKE BU BLeX

POL AX MECTAX, [ MOMET NOHAR0E UTECS YBEJOMAEH1E

0 AOCTAMEHNW YLOBHEM WLYMa JJJJ.CHHOI;I QenkHHUHLI.

#Mo 1ouHoC v npubop orseqaer 1peCuBa+ um

ANST 1 FNBO65T, a ern TEXHUHECK1e XapakTepucTusu
COOTBRTCTaYHT Tp2boBzHMAM OSHA,

#Perynpyemsl? BePxHUM KM HUAKHUA npenen

{avanason oT 30 go 130 ak)

#Tpnbop vomeT Gl YUT2Z0B/IEH HE CIEHE, LTONE UK WIE TMEE,

[Tpumep
1 YCurHaisl 3IeKTPOIMTaHUS IOJAIOTCSI Ha BXO CXeMbl cTa0mimm3aTopa 1 papHoMY 12
Boner (X1);
2H)HanpsxkeHue yipaBiIeHUd IMOIYUEHHOTO OT KOMITBIOTEPa depe3 com IopT (X2)
3)Bxo/iHbIE U3MEHSIEMbIC CUTHAIIBI ¢ HalpskeHueM 0-12 B (x3);



4HBHYTpeHHHUE CUTHAIIBL KBapIleBOTo reHeparopa 2 (7.2), ¢ BBIXoa cTadbumiIn3aTopa
HanpskeHus 1 (z1), ¢ Bexoga ourousossitopa 4 (z4) ¢ BeIXoa MUKPOKOHTpOILIEpa 3

(z3) u gemmrenei 6 (z0).
5)BBIXOHBIE CUTHAILI TTOAAIOTES I 00paboTKU KOMITBIOTEPOM depe3 OITON3OIATOP S

(25)

Pa3pa60TaeM (bYHKHI/IOHaHBHYIO MOJACIIL U BLIICITIHM BH/ALI CHTHATIOB!

U+
4 Y 5
. R2, VT1 » R5, VT3
Uspx 5 ry
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Pucynok 1 — OyHKITHOHATILHAS MOJCITD

5.2.3 Mogempopanne paboThl CXEMbI YCTPOHCTRA B ITakeTe «Proteusy.
B naHHOH rnape o0palaeTcs BHUMAHHE HA 0COOSHHOCTH pabOThI YCTPOHCTRBA H MapaMeTphI CHI'HAJIOB

Ha BBIXOAaX (PYHKUHOHAIBHBIX MojIesiei. [IpoBeienne naMepeHnil mapaMeTpoOB Ha BEIX0aX (PYHKITHOHAIIBLHBIX

SJIICMCHTOB.
I/ICHOHLSyﬂ BCTPOCHHGBIC B TIPOTrpaMMy KOHTPOJIEHO-H3MEPHTCIIBHBIC CPEACTBA TMIPOBECTH U3MEPCHHUA

napaMeTpoOB Ha BhIXoAaX (PYHKIIHOHAJILHEIX OJIOKOB H 3a(pHKCHPOBATh HX METPOJIIOTHISCKHE XapaKTepHCTHKH ¢
MaKCHMalbHOH paspeniaronied cnocoGHOCThIO TPpHOOPOB TiporpaMMbl. CrleyeT UCOIL3YST H3MEpeHHSI,
IIPOAHAIIM3HPORATH UX METPOJIOTHUSCKHE XapaKTePHCTHKH (AMILUIHTY/lA HAIIPSDKEHHUH H TOKOB, 4acToTa, hopma,
Kon(pPHITMEHThI HCKAKEHWH, TOTHYECKHE YPOBHH U MOCISIOBATEILHOCTH). 3a(pUKCHPOBATH Pe3yIILTaThI

H3MEpeHUH

IIpumep
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2.1) CurHaisl 3JIEKTPOIMTAHUS 1IOJAKOTCI Ha BXOJ CXEMbI cTaduim3aTopa 1 paBHOMY

BxogHble
cornacoeaTtenu

Pucynok 2.1 Touku j4 ipoBeicHAS aHalIn3a

12 Bonpt (X1) 1 BEIXOHOTO curnana /7.1

Touxka Hanopsxenue Tok
X1 12 (+-5)B 0,1292(+-0,00DHA
71 4,99 (+-0,01)B 0,1249(+-0,00HA
DA1
7805
EXT>
D8 0 PO e (O P
D1 5 VL o771
]
1N4148 “
<TEXT>

HanpsikeHue yipaBIeHUS 1OJIYYEHHOIO OT KOMIIBIOTEPA Yepes com Hopr (X2)

Touxka Hanpsixenne Tok Hacrora
X2 5(+-0,DHB 0,005(+-0,001HA 200 (+-DI'1y
1 Y I Y SO M M rr
Bxoanoe HarpsgkeHHe mogaBaeMoe Ha Jeaarean( X3 ):
Touka Hampaxenue Tok Yactora
X3 0..12 (+-0,001)B 0,005(+-0,001HA | 250000 (+-1)I'y

2.2) Keapuesniid peszonarop (C3,C4,7Q1) (Z2)

Touka

HampstikeHue

HacTorta

/2

5(+ 0.01)B

IMI 11

CONN-ZIL5
<TEAT>



Lewel ac([
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1

Auto J

One-Shot _JJ
L‘unsclrs.J ‘

Source

al

2.3) MUKpOKOHTpOILIED:

| »

‘ 210 200 1490
T 1
"

Source
BE C D

Position

Touxka Hampsixenue Tok Hactora
73 5(+0,DHB 0,005(+-0,001HA 200 (+-DI'1y
2.4) C Bexoga omrrousomsaropa 4 (z4)
Touka Hampsxenue Tok Yacrora
74 5(+-0.1)B 0,005(+-0,00HA 200 (+-DI'g
BBIXO/[a ONTOU30IEITOpa 5 (73)
Touka Hanpsxenne Tox Hacrora
75 5(+-0,DHB 0,005(+-0,001HA 200 (+-DI'1y
- ]
M INAATAANT T AN AT T AN A 1 Annn
1 Y I Y SO M M rr
2.6) Curnaimsl ¢ BXOJAHBIX JeIuTencii 6
Touxka Hanpsaxenne Tox Hacrora
76 Ot 0 10 5 (+-0,001)B 0,005(+-0,001HA

250000 (+- 1)1t

2.5)C

PGByJIBTaTBI MOICIIHPOBaHMA IIOKA3allld, YTO OCHOBHBIMH PAasHOBHIHOCTIMH CHUT'HAIOB

SIBIIIIOTCS .

MUHUMYM MaKCHUMYyM HpUparieHue
Toxk 0,005 A 0,1292 A 0,001 A
Hamnpsxenue 0 178 00,0018
dopma c gactoror | 200 I 1 Mg 1T

PeByJ’ILTaTLI COTTPOB O AATE CKPHHIIIOTAMH BCCX HBMepeHHﬁ. O6paTHTI: BHHUMaHHUC Ha TO 4YTO B OI[HOﬁ 141
TOM-Ke KOHTpOJ'[LHOfI TOUYKE MOMKET HIMEPATLCHA HECKOJILKO HapaMeTpOB!

[Ipumepsl



Homunannnoe
BXOIHOE
[Tapametp enn HalpsDKeHUe Useon=20% Upon20%0
Uhon=0,25B,
f=1xI11
VRMS:O,ZSB VRMSZO,ZB VRMS:O,3B
Z1 2 Vpe=10,8MB Voe=10,7uB Vpe=11mB
=1xI'11 =1xl"n0 =1xl'n0
Vens=0,25B Verms=0,2B Vens=0,3B
72,78 8 Vpe=10,3MB Vpe=10,2MB Vpe=10,5MB
=1xI"11 =1xI"1 =1xl'i1
VRMSZS,OZB VRMS:3,99B VRMS:6,03B
76,77 7 Irms=136MA Irnvs=125MA [rns=188MA
=1xl11 =1kl =1kt
[Ipumep 2
Konaektop VT3 7 5B, 1,18HA 4,998, 29MKA
AMmmurep VT3 8 4,558, 4,23HA 3,18B, 28MKA
Konnexktop VT4 9 4,21B, 120A 2,62B, 28MkA
Katong VT2 10 17mB, 1,68HAA 2,62B, 28MkA

5.2.4. llpouzeectn ppidop KUII murst mpoBeqeHHst KOHTPOIIA Cped pealibHbIX MPHOOPOB.
JIns1 BeIOOpa HCMONBb30BaTh JUTEPATYPY U MISKTPOHHLIE HCTOUHUKH ceTH MuTtepreT. Boibop pon3BoanTh
CpeIH OTeYECTBEHHBIX U 3apyOe)KHBIX IPHOOPOB Pa3HBIX IpoW3BOAUTeNeH. J[JIs1 KOHTPOJISA KasK10ro apaMeTpa
cleyeT BHIOpaTh He MeHee 2 Mojieiel IpHOOpOB H CBes JaHHbIe B TaOIHIY (PHC HHXKE) MPOU3BECTH BHIOOD
OTTAJIKABASACH OT CPABHUTEJIbHBIX METPOJIOIHYECKH X, LIEHOBBIX, KOHCTPYKIIHOHHBIX [1apaMeTPOB.

HBMepHTe.HbeIB HpH60pr B 3aBHCHMOCTH OT HX HA3HAYCHHA, obJ1acTH IIpUMCHCHHA H yCJ’[OBHﬁ pa60TbI
JOJLKHBI BBI6HpaTLCH Mo CJISAYOIMHM OCHOBHEIM IMTPHHITHITAM

1) JOJCKHA CYIMECTEOBATE BOSMOMKHOCTh U3MEPEHHUA HCCHeﬂyeMOﬁ (I)HBHIIGCKOﬁ BCIIMTHHEIL,

2) IIpeac)ibl H3AMCPCHHS HpH60pa AOJCKHBI OXBATBIBATH BCS BO3MOMKHBIC 3HAUCHH A HBMepHeMOﬁ BCJIMYHHEL. HpH
OoabIIOM JHAMNA30HEe H3AMSHEHHH MOCISIHCH ueﬂecoo6pa3H0 HCITOJIB30BATE MHOTOIIPCOCIIEHEIC HpH60pr;

3) u3MepHUTEILHLIN MPHOOp JOKeH 00ecTIeuUBaTh TPeOYeMyI0 TOUHOCTh H3MEPEHHH.

HOC—)TOMy cJICayceT 06paTHTI:: BHHMAaHHC HC TOJIBKO Ha KJIaccC BbIﬁHpaeMOFO H3MCPHTCIIBHOT' O HpH60pa, HO H Ha
(paKTOPBI, BJHAKOMHAC HA JOIIOJIHHTCJIBHYIO HHOI'PCIIHOCTE I/I3MepeHHI‘;IZ HECHHYCOHHJAJIBHOCTE TOKOB H
HaHpHH(eHHﬁ, OTKIJIOHCHHC ITOJIOKCHHA an60pa IMPpH YCTAHOBKE €T0 B IMOJIOKEHHE, OTIIHIHOC OT HOPMAaJILHOT O,
BJIHAHHAC BHCITHUX MATHHTHBIX H SJICKTPHYCCKHX moJeH | T. II..

4) ipu NpoReICHUHN HEKOTOPLIX U3MEpeHHH BAKHYIO PONbh UTPAIOT YKOHOMHYHOCTE (MoTpebieHue)
H3MepHTeNRHOTO TIpHbopa, ero Maccea, TabapHTHI, pacloioKeHHe OpPraHoOR YIpaBIeHH, PABHOMEPHOCTh
HIKAJIbI, BO3MOKHOCTh CYUTHIBAHMS TOKA3aHHWH HEMOCPE/ICTBEHHO 10 NMIKaJe, ObICTPOJICHCTBHE H TIP.;

3) noaxinovenue npuGopa He JIOJBKHO CYIECTBEHHO BIAMATH HA paboTy HCCISIYEMOro YCTpOHCTBA, MOITOMY
TIpH BEIOOpE TPHOOPOR CleyeT YIUTHIBATE UX BHYTPEHHES CONMPOTHRICHUE. [IpH RKITIOUSHUH H3MEPUTEITHHOT O
npuSopa B cOrIacOBaHHBIC IICTIH BXO/HbIC WJIH BBIXO/HbIE COIIPOTHRIICHHS! JOJDKHBI ObITh TPeOyeMOoro
HOMMHAJILHOI O 3HAYeHUS,

6) pubop JOBKEH YIOBICTBOPSITH OOIHUM TEXHHUESCKUM TpeGoBaHHUsIM TEXHUKH 6€30TacHOCTH TTPH
NPOHU3BOJICTBE H3MepeHHH, yeraHarauBaeMbIM ['OCI 22261-76, a Taxke TeXHUYSCKHUM YCJIOBHSIM WJIH
JacTHBIM CTaHJapTaM;



7) He ToMycKaeTcs UCMOR30BaTh TPUOOPHI: ¢ SBHBIMH JedekTaMi H3MEePUTETRHON CHCTEMBI, KOpIIyca U T. [T, €
HMCTEKINUM CPOKOM TTOBEPKH; HECTAH/IAPTHBIC WM HE ATTECTOBAHHBIC BEJOMCTBEHHOH METPOJIOTHYCCKOH
ciy:k00#, He COOTRETCTRYIONIHE O KJACCY M3OIANMH HANPSKCHHAM, HAa KOTOpBIS TTOAKIIOUaeTesA mprubop.

TouHOCTE M3MEpEeHUH 3aBUCUT OT MeTo/1a U3MEpeHUH 1 KJlacca TOUHOCTH BHIOpaHHBIX npubopos. Kiace

TOYHOCTH HpHGOpa olnpeHaereTes Cro norpeiHoCThIO. OTKJIOHCHHE pe3vibTarta UH3MEpeHHs OT HCTHHHOI'O
SHA4YCHHA HBMepHeMOﬁ BCJIHYHHBI HA3BIBAKT IIOI'PECHIHOCTBHY H3MEPCHH .

IIpumep

MUAHAMYM MaKCUMyM pHAparieHie

Tok (1ocrogHHbii ) | 0,005 A 0,1292 A 0,001 A

3HauuT TpebyeTcsa NpUGop ¢ MAKCUMATILHBIM IpefeioM usMeperus Boimme .13 Amrmep u pazpemenueM 0.5MA
Wik 500 MKA

U3MEPEHHWE CHJIBEL TOKA
[Tudposrie MmynsTEMETpHI cepur Fluke 175, 177, 179

Tpu moaemu cepun Fluke 170 - HOBBIM cTaHjapT MYIBTUMETPOB OOINEro Ha3zHAUCHUS,
coyeTaromuid B cede TOYHOCTh, paszHooOpaszue (YHKITUH, MIPOCTOTY B HCHOIL30BaHUH,
0€30IacHOCTh U HaJEKHOCTh



Pucynok 3.1 Baemnwnit By mudpoBeIX My IsTUMeTpoB cepuH Fluke 175- 179

OCHOBHBIE OCOOEHHOCTH:

[1  M3Mmepenue UCTHHHBIX >(PdeKTUBHBIX 3HaucHUU (True RMS) nng curnamoB moOou
opMbI
Perucrparust MEHIMYMa/MakCUMyMa/CpeTHEro 3HaUeHUs
bazosag ToanocTh 0,09% (Tompko Mojenu Fluke 177 u 179)
KK-auermneit ¢ MakcHMaJIbHBIM OTcUeToM 6000
Py4Hoi uimm aproMaTHUECcKHU BBIOOD TIpe/iciia H3MEepPeHUH
BenoMoraTte LB aHATOTOBLIM JTUCTIIICH
IloaceeTka pucivies (Toiabko Mogenu Fluke 177 u 179)
3anoMHUHaHUE U300paKCHUS Ha JIUCIIIee
Hamepenne Hamnpsxerus (AC/DC) go 600 B
HWamepenne compoTusneHus a0 40 Mom
H3mepenne npoBOJMMOCTH U IIPOBEPKA JTUOJOB
H3mepenne vactoThl g0 100 Kl 171
Hamepenne emkoctu 10 10000MkdD
Hsmepenue temneparypsl ot -400C g0 +4000C (Tonsko Fluke 179)
Hamepenne Toka (AC/DC) mo 10A

N e Y Y O A



2004
MM

HOpPMalIbHBIA CPOK  CITYKOBI
MM X 90 MM x 43

menoudas  Oarapes,
). 185

Cpok cayxObpl  OaTapeu:
Pazmepsl  (Bblc. X mmp. X
Macca: 0.42 xr

CranmapTHbIMA  PYHKITHIMH BceX MOJENed IBIMIOTCS H3MEpPeHHMd TePeMeHHoro TokKa
MerogoM True RMS, auciuieli ¢ paspemenueM 6000 OTCUETOB, BO3MOXKHOCTH 3allMCH
MHHHUMAaJIbHOT'O, MAKCUMAaJIbHOI'O M CPEJIHEr0O 3HA4YCHHM, a TAaKKe M3MEPEHHE 4acTOThl U
eMKOoCcTH. HecMoTpsd Ha STH W JIPyTHe ToNe3nble PYHKIMH MYILTAMETPHI cepur 170
OCTAaKOTCS IIPOCTBIMH B MCIIOJIb30BaHUW. DPrOHOMHYHBLIA KOPIIYC C 3alllATHBIM YE€XJIOM
obecnieauBaeT paboTy mpudopa B HeONaronpusaTHLIX YCIOBHUIX OKPYKaIOIEH cpeThl.

Jlmg comennl Oarapeli He HY/KHO OTKPLIBAaTL KOPIYC: [T DTOTO  IIPelyCMOTpeH
cHelualIbHbIN OaTapeHHbBIA OTCeK.

COOTBETCTBHE

crapgapramM 0e3011acHOCTH

Bcee Bxoabl 11pudopa UMEFOT 3allluTy B COOTBETCTBUM cO crangaproM EN61010-1 CAT IV

600V / CAT TIT 1000V. Perucrparmas o UL, CSA, TUV u VDE.

PyHELMK
175 AT 179
znmepenna True Ris Mepem. TOK MNepe. ToK Mepem. Tok
OTedeTRl AMCNNeEd, oBHOENeHKE 4 pasa B CeRyHLY 000 00D g000

MojcEETHS LHMCNNes

McTomamma © 0SHO B neHMem 40 pss B CERyYHLY

F3-cemeHTHaA

33-cemisHTHaA

F3-CEMIEHTHA A

ABTOMETHYECKHN 1M PyYHOR BIGOR AManazoHa

PV‘-IHDE M S§E6 TOMATHMHECKOE COXPaEHEHME NOKaZEHKA AWcnnes

Pesin 3anHcH MMHMRSNEHD M, MAKCHMSNEHOD K CHeAHEr IHSHUEHMK C CHHEHMBELMELT'\
WIFHF MG NEHD M M MEKCKEIEHD M

HzmeneHre TeMNepaTYRE [0 TEPMONapoN)

PEsfWm criakueadia AnA diansTpau GeIcTHO MEH AN IMXCA B eogHE C HE 06

FEYEOEON CHMHAA "MP032 BEOHEM" M TECTHROEBAHM A AHMOA0E

CHHENM3ALM A NOAKANYEHA A TECTOE OM NPoOEOAS

CHHRNM3ALM A ONACHER: HANPAKeHMA Beiue 30 B

lHAuEaLW A paspags BaTtapex

BRIOHOMMUHEIN KORMYC © Y2XN0m

MpocTaa sameHa SaTape G2s OTHPBIEAHWA BCEM KOPAYCa

"R AUAR" e 0, NA 3KOHOMAF BaTapen

TexHHYECKHE XAPAKTEPHCTHEMR

PYHELMH MaKe. zHaUSHHe Make. paipeleHne 176 177 179
MoCT. HAaNpAKEHWE 1000 8 0,1 mB 0,15%+2) +[0,09%+2] +(0,09%4+2)
MNepem. HanpakEHHE 10008 01 mB 1 0%+ 1, 0%+ +1,0%+3)
MocT. ToK 104 0,01 m&, 1 ,0%+3) 1, 0%+3) *(1,0%+3)
[epem. TaK 108 0o & +(1 5%+3) +H1 5%+3) (1 5%+3)
COnpOTHE NEHWE S0 MC 0,10m +(0,9%+1] +(0,9%+1] +(0,9%+1]
ErkocTh 10 000 rakd 1 HD 1 2%+ 1 2%+ 1, 29%+2)
HacToTa 10 kMY 0,01 My, 0, 1%+1) H0,1%+1) HO,1%+1)
Temnepatypa 40, +400°C 01%c +1,0%+10]
Komnnekrauma

TeCTOBLIE NPOBOAE C H-MaRd WYTERM M 38 WMTHEIM KOANSHKoM, Yexon, 9-B BaTape a v MHCTRYKLMA. B KOMMNEKT Mogenik 179 Takke BXOMT TEpMONGRa.

(I)OprI H YaCTOTbI




BK precision 25228 - JIByxkaHanbHBIH ocitiniorpad, 20 Ml

CpoiicTBa:

ITonoca npolryCKaHusl B aHaAJIOroBOM peskume 20 Ml

Yacrora auckpermzaria 10 MBEBIG/cex 110 Kak1oMy KaHany

[TamsaTh Ha KaHA!L 2KTOUEK

Juckpermszanusi B DKBHBAJICHTHOM pexume BpemeHu 1 ITn (upu kosdduumeHre
pazpeptkH 0,1 MKc/mem)

3axBaT curHazia JIo 3airycka

Pucynok 3.2 Buemnuit By ociipiuiorpada BK precision 25228
TEXHNYECKHE XAPAKTEPUCTHKH B ITUPPOBOM PEKHNME

O0beM MaMITH 2048 x 8 ouT/KaHa, (2 kTOoUek Ha KaHAJ ¢ IpAMOH JHCKpeTH3aIHeH, 1
kTouka Ha KaHAJI ¢ JUCKPETU3AIMH B YKBHBAJICHTHOM PEKHUME)

Pazpemenue mo Beprukaau 1/256, npumepHo 25 maros/ e

Pazpemenue o

FopHsoRTAITH 1/2048, npumepro 200 Be1Oopok/aen

HacToTa TUCKpEeTH3ALHA 10 MBr16/cex - 4 BbIO/cek, IpHBeIeHHAs TPONOPITHOHAIIEHO BPeMSHHOM
Oaspl. llpamas TUCKpeTH3AITH TIPH YCTaBKe BpeMeHHOH Oasnl 20 MKC/Tea u
MeJIeHHee, SKBHBAJICHTHAS JUCKPETH3ALM IIPH YCTaBKe BPEMEHHOH Oa3bl
10 Mxc/men u GvicTpee

Pacmupurens Bpemenno  Jjst xpaHeHust Me/UIeHHBIX coObITHH. BhiGupaembiii yporens 1/1 uim 1/100
Oazbl oT mara epeMerHoi 6a3pr 10 mc/nen u Huke. Crenens 1/100 pacmupsaet
BpeMeHHYyIo 6azy ¢ 1 cex/ae. g0 50 cek/mel. ¢ marom U2 psga 1-2-3.

[Tosioca yactoT npu
JUCKPETH3ALIUH B 200 MI 't A TOBTOPSAOMUXCA CUTHAJIOR
SKBUBAJICHTHOM DEKHME

COGZ[I/IHGHHG TOYUCK Juneciinasa HHTCPIOJIANNA MCKAY CTYTICHAMHA

Pexamvini imudgrpoBoro aucriesn

Camonucert JlaHHbBIe coOXpaHAIOTCA, W UCTLICH 0OHORIASTCS HENIPEPHIBHO
OGHORNEeHHE JlaHHbBIe cCOXpaHAIOTCA, W TUCTIIel oOHOBIIARTCS MO JKAYIIEeH pazpepTKe.
Cron-xaap MruoBeHHO «3aMOPAKHBACT» JAaHHLIE 10 KaHAy 1 B Kapainy 2.
Coxpauuts CH 2 MTrHOBEHHO «3aMOpPAKHBACT» JAaHHBIE 10 KaHATY 2.

JlocTylleH B pexKuMe OJHOKPATHOIO 3allycKa, lepekirodaercs ¢ 0% Ha

COX dAHCHHC 10O 3allyCKa
P 1o say 50%.



CeeToqHOTHEIS Trigger (zemenniil); INSERT INTO °SS products® VALUES Arm
HHUKATOPLI (kpacuprit),; INSERT INTO "SS products” VALUES Pen Down (kpachbrit)

I'paduueckuii BEIBOT

Bripogrr CH1 u CH2 Bribop nepexmmouatesem PLOT Ha sannelt manenn. Beixon gepes CHI.
OUTPUT u CH2 OUTPUT T'nezna na saaueit mamemn. Ammautyaa 0,1 B/men (make. 1 B).

YactoTa pazeeptku coctapipiet 1/10 ot yerasku TIME/DIV (1, npu

HacTtoTa pazpepTku
p p HeoOXOIUMOCTH, MepekmodaeTca Ha 1/100)

I'mezno «Pen Down» na saaneh nanenu. Beicokuit TTL-ypopenn, "Ilepo
Beepx"; Huzkuit T'TL-yposens, "llepo Baus";

TEXHHUYECKHE XAPAKTEPUCTHKH B AHAJIOI'OBOM PEKHME

Yenwmmresm BepruraabHoro orkiaonenus (CH 1w CH 2)

Breieoa Pen Lift

ot 5 MmB/aen. mo 5 B/nen., 10 crynenett ¢ marom 1-2-5. YopapieHue ¢
HIOMOIIBI BEpPHbEpa NPeAyCMaTPUBAET LOJHYIO PELYIMPOBKY YCHIIEHHUS

HlyReTBRTENEHOCTS MY CTYICHIMH. Y CUJIeHHe X5 TTOBBIINAST MAKC. YYBCTBHTEILHOCTD J10 1
MB/aen (mpy yMeHBIIEHHON TTHPHHE TOJIOCH 4acTOT).

[lorpemHaocTh + 3%, + 5% npu yCHIIeHHH X5

Bxoauol uMoegauc 1 MOM + 2%

Bxoanast eMKOCTL 25 0d® + 10 nd

[o10ca IPOITyCKAHHS g/l{“ rsuhgi% )5 B/nen., DC - 20 MI't (-3 ab) npu veunenun x 5: DC - 10

Bpewms napactanus Oxomo 17, 5 ae (Be1Opoc He Gosee 3%)

OOGpamienue nojsipuocty  Tonbko Kanan 2

Make. exoa. Hanpsbkenne 400 B (DC + AC or nuka 10 nuka)
MaxcrvanbhbHasi HeMcKajKeHHasi aMILTHTY/Ia

DC - 20 MI'n 4 nemeHHus

DC - 10 MI'g 8 nenenni

Pe:xuMbI padoThI

CHI1: Kanan 1, oquu miyva CH 2: Kanan 2, onun J1yu

ALT JIBoMTON JIVY, MOTepEeMEHHO

CHOP JIBoMHOM Iy, MOOUEepETHO

ADD AnreCpanueckas cymma Kanai 1 + Kanan 2
PaszBeprra

0,1 Mxc/men — 2 ¢/men, 23 cTyleHH ¢ marom 1-2-5. YipaeieHuHe ¢
CkopocTh pazBepTKH HIOMOIIBIO BEpHbEpa NPeAYCMATPUBAET IIOJIHYIO PEl'YIMPOBKY BpeMeHH
Pa3BePTKH MEKIY CTYTICHIMH.

[Morpemnocts: = 3% PacTskka pazpeptiu: x10, +6%
Ovyuxius Hold-off [Inaguasa
CunxpoHmzaius

Pexxumnbt: Apto (cBoGoaubri xo) wimm kv, TV-H, TV-V Herounuku: Kanan 1, Kanan 2,
[Monepemenno, Buemmunti, CeTh

Makc. HanpspkeHde BHemHero 3anycka: 200 B (DC + AC ot nnka 10 IHKa)
UyBCTBUTEIIBHOCTD Bruvtp. — 0.5 pen, pHem. — 500 mB.

PUILTp CUX POHM3 AN

AC 30 T'u — 30 MI'n

JLnst 3amycka mo KajgpoBoMy CHHXpouMIyasey TV-curnana. [Tomasnenne
HHU3KHUX JacTOT.

TV-H/HF:

JInst 3anmycka mo cTpouHOMY CHHXpOUMIYhLCY T V-curHana. [logasnenue
BEICOKHX 4aCTOT.

TV-V DC/LF:

Yeuwmirens 1o ropu3zoHTAIH (BX0/ Yepes KaHaa 1)



KoMMyTHpyeMoe NepekIoUeHHAE € MTOMOINBIO Mepekrodaresisa X-Y. CHI:

Pencn X-Y Oct X; CH2: 0c1 Y

UyRCTBHTEILHOCTD Takasl Jke, Kak [10 BepTUKAaJILHOMY Kanaiy 1

IlorpemHocTts Ochb Y: £+ 3%. Oce X: £+ 6%.

Bxoauol ummneanc TakoH e, KaK 1o BepTHKAJILHOMY KaHamy 1

[Tomoca nponyckanus O6b1uno, DC — 2 MI'tt (- 3 ab) (ropusoHT. oTKJIOHSHHE 10 6 JIel.)
Pasnocts daz X-Y Oxosto 3° py yacrore 50 kl'ng

Makc. Bxoz. namp. Takoe ke, KaK 110 BepTUKAJILHOMY KaHairy 1

JAPYI'HE XAPAKTEPUCTHRKHU

JIT

Twun [IpsamoyTONLHBIH, ¢ BHYTpeHHEeH MacmTabHOM ceTKOH

Paboyas obiacte 8 x 10 mem (1 men. =1 cm)

Yckopsrotniee Hamp. 2 kB

Jromunodop P31

[ToBopoT nyua DNEKTPHUCCKHHI, pEryJaupyeTCsl ¢ TIepeHeH TaHeJ |

YceaoBua yKeITyaTalm

Cootreercrene saseiaernsM ot 50° 10 95 % o @apeHreuTy (100 -35° C);, INSERT INTO 'SS_products’
Xap-KaMm VALUES make. oTHOCHTEILHAS BIAXKHOCTE £ 85%

PaGoTa Ha noanol or 32° 10 104 ° o QapeHreiry (00 - 40° C); INSERT INTO "SS_products’
MOIIHOCTH VALUES Makc. OTHOCHTEIBHAS BIIAKHOCTE £ 85%

XpaHcHHE ot -4° 10 158 * mo ®DapeHreTy (-200 -70° <)

IIpouee

Brixog CH1 (Ha 2agHel MaHe )

BrixonHoe HampssKeHHE 25 MB/nen (HoMHHaJIBHOE TIpH Harpy3ke 50 Om)

Bruixoa. umMmemanc [Ipumepro 50 Om

[Tonoca nponyckanus 20T =10 MI'm, - 3 ab npu 50 OMm

E;fgggzzop/KOMn. Meanap 0,5 B muk-iuk + 3%, HomruHaThLHast 9acToTa 1 KI'MY
[Mutanwme 100/125/220/240 B AC + 10%, 50/60 I'it, npumepno 60 Bt
Pazmepsr (B x Il x 1) 5,2 x12.8 x 15,6 aroiima (132 x 324 x 397 mm)

Macca 19 ¢pyaTOB (8,6 KT)

IIpunamresxnoctu (TpexireTHsIsI rapaHTHS)

PykoBoscTBO Mo sKcTITyaTariu, aea npodauka PR-33Ax1/x10 v
SKBUBAJICHTHbIE, IIHYP HHUTAHUA [IOCTOSIHHOI'O TOKA, 3allaCHOH
PeIOXpaHUTEb.

JletexkTopnas ronopka PR-32A, npoduuk PR-37Ax1/x10/REF, npoGuux
PR-100Ax100

BXOZ[HT B KOMILJICKT
IMOCTaBKH:

1loa nakan:

Peromenmaimu o Be1oopy KNI HaxoaaTes B manke npakTHYecKHX padoT.




YACTE 2
5.3.5 PazpaboTka mporpaMMbI JUTS KOHTpOJIepa YIIPaRJICHHS CHCTEMBI aBTOMATH3AITHHA
HUcnoaszyemoe 110 LOGO!SofiComfort v6.0 rus. Haxonutes B nanke «IlIporpammbr». Tam ke
HaXOJIMTCA OIIMCAHHE [IPOrpaMMBl HA PYCCKOM SI3bIKE.
ens 3agaHust: 10 OMHCAHHUIO pazpaboTaTh U IPOMOACIIMPOBAR B IIPOIPAMME J10KA3aTh
padoTtococobHOCTE NporpaMMel yipaeiaeHus 11JIK.
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Ha pucyHke nokasad BHEHITHHH BUJ IPOrpaMMBbl ¢ AJICOPUTMOM B IIPOLISCCe MOJISIHPOBAHHSL
MopenupoBaHue KOHTPOJHMPYIOT 10 COCTOSHUAM BBIX0J0B (QQ), 3a/1aBast U U3MEHsIA COCTOSIHUE BXOJI0B
(I). BapuaHThl HHAUBHIYAILHBIX 33/1JaHUH IPUBE/ISHbI B TaOJHIE HHKE
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I'pynna 08-PK3-1

1. ITpu momade Ha BXoJ 1 norHueckod | HA BRIXOAE 2 NOSBIAETCS CHIHAT
BepeCHeB I[eHHC 3a/1epAKOH 4 CEK B BHAE NOTHUECKOH 1 a HA €CIIH OHOBPEMEHHO € HHM Ha
BﬂaﬂHMI’IpOB H4 Bxoa 2 MofIaTh TOTHYECKY0 1, TO HA BBIXOJAC 2 HAUHMHAET TEHEPHPOBATLCA C

yacToTod 5 '

2. IIpu nonade Ha X0 1 norunueckod | Ha BRIXOAE 2 NOSBIAETCA CHIHATN
rpHHJaHOBHq HE3aMEANHTENRHO, [IpH noaue HA BXo4 2 NorHdeckoi 1 HA BBIXOZAE CHIHAT HA
HFOpb BRIXOJE 2 HCUE2A€T H HA BRIXoJe 1 mogBHTCA 1
AHapeeBUY

3. 3H6KO AJ'ICKCCIU’I [Ipu noxaue Ha Bxof 1 noraueckoi 1(Ha Bxone 2 —nornyeckuii 0) Ha BEIXOAE2

BEIXOAHOH cHrHan nor | nosengertcs cpazy (Ha Beixofe 1 - 0). TIpu nopmade Ha
reHHaﬂbeBH‘l BXOABI IH? norHdeckod 1 Ha BRIXoMe 1- 1 Ha BRIXOAE 2 HCUe3aeT 1 ¢
sapepxKod B 10 cek. Ipu nopaue Ha o6a Bxoga 0 Ha 00oHX BRIX0AAX 0

4. L CHrHaj Ha BeIXOA€ 3 MOSBISETCS JIUIIL [10CIE TOrO KaK Ha BXogax 1 v 2
KOS‘HOBCKHH HMEETCA cHUrHal Joruueckoi 1. [locne Toro kak Ha BXofe 3 nosBmaeTe 1
AHTOH CHIHAJ HAa BRIXOAE 3 HeuezaeT yepes 5 cek. Ecnd va exope | norndecknii 0 Ha

Bhixoae 1 Bcerga O Ha Beixofe 2 norudeckas 1




HukomaeBuu

5. e [To curHamy Ha Bxoge 1 (mor 1) Ha BeIX0Z€ 2 MOABNAOTCA CHTHAJIBI C
.JIaﬁoxa BHTaﬂHH NEPHOMHYHOCTEIO B CEKYHIB (UTHTENBHOCTD B OFIHY cekyHAy Han 1 I') a Ha
AJIEKcaH,[[pOB IR | BeIXOJE 1 Ka#AYI0 MHHYTY (QIHTENLHOCTL B ONIHY CEKYHIY )

6. [pH momade cHrHana Ha Bxof 1 Ha Bbixofie 2 mogemserca 1 (Ha Bxone 2 B aT0
Mas aHoB Bpema 0). Ilpu nogade cHrHana Ha Bxof 2 Ha BeIxofie 1 nosensercs 1 (Ha
BJ'[aHHMI'Ip exofie 1 B aTo Bpens 0). [Ipu nopaue cHrHanga Ha BXo/k! 1 B 2 OfIHOBPEMEHHO

Ha BRIXOJIE 4 MOARNAETCA 1 (B OCTANBLHEBIX COCTOAHHAX )
Buagumuposu4

T. [Ipu nogaue Ha Bxog 3 norudeckod 1 (Hapxonax 1 M 2 - norudeckui 0) Ha
MOp 0308 POMaH NepeOM BLIXOAIE NOABNAETCA 1. (Ha BHIXOAaxX 2 H 3 B 3T0 BpeMs MorHUecKHH 0).
HI’IKOﬂaeBI/Iq [pu nomave Ha BXof 2 Jorudeckodi 1 (Hapxomax 1 v 3 - moruueckuii 0) Ha

BTOPOM BEIX0AE HosAeaAeTcA 1. (Ha Bexogax | u 3 B 370 Bpemsa NoradeckHii 0).
[pu nomave Ha BXxo 1 morudeckodt 1 (Ha pxomax 2 v 3 - moruueckuii 0) Ha
[IEPBOM H BTOPOM H TPETheM BRIXOAE MoABmsieTcst 1 ¢ vyactoTod 1 I'n.

8. [IpH 3anycke NporpaMmel o Bxoay 4 (jor 1), Beixozel 1 2 1 3 paGoTaloT Kak
My,ﬂpOB HI’IKI’ITH TMaMIbl cBETO(GOPA, HA UETBEPTOM BRIXOJIE CHTHAM ¢ MEPHOHUHOCTRIO 1 T
OgeroBu4

9. CHrrHal Ha BBIXO/IE 2 NMOsABAAETCA nocie 10 HMIYIbCoR Mo BXony 1 a Ha
HHKHTCHKO BeIXOAE 1 mocne 10 HMITYIbLCOR MO BX0AY 2 (TPH YCIOBHH UTO HA BBIXOAE 2
HeTp JIOrHYecKad 1, ecliH Ha HeM O TO BRIXOAHOH CHIHAN NOABIACTCA Iocie 5

HMITYNLCOR MO BXOTY 2 )
AHaToJIbeBUY

10. CHruan Ha BeIXofle 1 MOsABAAETCA MOCIE 5 HMITYIBCOB IO BXOAY 3, CHTHAN HA
OrypHOB BBIXOJE 2 1IOCNE 5 HMITYIIBCOB 110 BXOAY 2. A HA BRIXOAE 1 CHIHA NOABIAETCH
EBFBHI’Iﬁ B BHJE HMIIYNECOB 1 I'IT €CIIH €CTh cpazy ofa CHIHANA Ha BRIXOMAX 1H 2

OIHOBPEMEHHO, B OCTAIBHBIX CIY4asix HA BeIxoge 3 0
I'ennajanbeBHUY

11. Ha pxon 2 NogarTcsa HMITYIIBCEL, HA BRIXOJE | CHIHAN MOABNAETCA HOCIE 5-ro
HeprKOBHq (1 ynepHBaeTcs 1 B TeUEHHH 5 cexyHp a motoM 0), Ha BeIxone 2 nocne 10 (n
BﬂquﬂaB yIEepKHBAeTCA B TeUeHHHU 10 cex a notom 0) a niocie 15-ro HMIynsca

- COCTOSHHE Ha BBIX0AE 3 MoABHTCA 1 H yAepKHBAcTCA
MuxaijoBa4

12. ~+ | CpaBHHBAKOTCA [IBA AHAJIOTOBBLX CHTHANA (HANpSKCHHE) HA BXoaax 1 v 3. Ecin
POHHOHOB I()pI/H/I OHH paBHBI NOSBIAETCS CHrHAN 1 Ha Bhixoge 1 (Ha Beixomax 3 u 2 - 0). Ecnu
AJIEKcaH,[[pOB H4 CHPHAN GONBINE HA MEPROM YEM HA TPETheM — TIOARNACTER 1 Ha BRIXOME 2 (Ha

BeIXoMax 3 u 1 — 0). Ecau GonbIlle CHIHAN HA TPEThEM UEM HA TIEPBOM -
moABIAeTCA | Ha BhIXoae 3 (Ha Brixomax 2 u 1 — 0)

13. IIpu HanuuuH O Ha BXomax 1,2,3,4 CHrHAN HA BHIXOAE | moABIAeTCA Yepes 1
CBHpH'HOB MHHYTY. A Ha BLIXOJe 4 nocne 10 HMOYILCOB HA BXOJE 4
AJekcen
OgeroBu4

14. CHrHalbl Ha BEIXOMAX 1 H 2 MOABNATCH 0MHOBPEMEHHO €CIIH €CTh
CHMaKOB nmorxueckan 1 Ha Bxofe 2. Ho Ha BrIXoAe 1 CHIHAI HCUE3AET MOCIE 5 CEKYH,

11 Ecan Ha exopae 2 morHueckdd O — Ha 000HX BhIXo4ax 0, a Ha BrIXoJe 3
JICKCCH
nosiRmAeTe 1
JAMurpueBA4

1s. = | KoHTponb TemMmepaTypsl 0 gatduky pt100. Ecnn Temneparypa MeHbIe 1
CHMOHOB CepFeH rpagyca BKIrO4aeTcd Bexonl a Ha BEIXone 2 mosBHTCA curHai 1 I'n (Ha
AJIeKcaH,HpOB n4 TPEThEM H 4-M 0} , €cliH GONBINE 5 rPajycoB BHIXOA 1 BRIKTIOUAETCA H HA

BRIXOJIE 3 MOSIBHTCA 1{Ha BRIxoge 2 - 0)
16. e Ha prixomax 1 H 2 MOSIBISIFOTCS CHIHAIRL C HHBEPCHEH OT COCTOSHHA BXoaa 3.
CTHpOBbIﬁOprII’I Ho ecnn Ha BXofe 1 — norHueckad 1 To Ha BeIXoAax 1 B2 Bcerga 1 a ecnii Ha
BXofe 2 mormueckad 1 To Ha BeIXxodax 1 1 2 Bcerma 1
CHHUC
AHaTolILeBHY

17. IIpu MosIBIIEHHH CHCHAJIA HA BX0Mel HA 3KpaH BBIBOAMTCS TEKYINEE Bpems. [Ipu
YJ_[,[[yKHC HaBe‘H NOARTEHHH CHTHANA Ha Bxofie 2 damunus ctynenTta [IpH nogsieHuy 1 Ha
HaBﬂOBHq BXOfC 3 - TEKYINas JaTa

18. K ananoropomy xoay 1 NOAKNIOUEH BEIXOZ H3MEPHTEIBHOIO YCTPOHCTBA ©
]J_[yMaH POMaH BhIXOA0M 0T 4 mo 20 MA. EcliH Ha BXofle cHTHaT Beiie 10 MA mosBiaseTca

CHTHAT HA BHIXOAE 2 (€CIIH HHAKE HA BhIX0Aax 0)  ¢CliH Bhimie 17 MA TO HA
ropcsHt

BeIxoJe 1 NOsIBAAIOTCS HMIYIbehl 1171 (Ha ).(Ha BeIXoAe 2 yaep:kuBaeTcs 1).

EcnM cHrHag JocTHTHET 20 MA TO Ha BEIXOAe | YCTAHOBHTCS 1 a HA BRIXOME

2ycranasnHBaeTcs O

19. Bxon 1 nudporoit. Ecni Ha HeM 1 Ha Bexofax 1 v 2 -HeT curHana (0K
IOpKeBI/Iq AHANOTOBOMY BXONY 2 nopnwoded Boixog 0-20 MA. Ecnd Ha Bxoge 1
BHTaJ'[IfIﬁ JIOTHYECKHEA HOMTb TO HA BRIXOAE 1 mosSBmAcTCA 1 4 HA BRIXOJE 2 MOABIAeTC 1

TOIBKO MOCIE JOCTHAKEHHS HA BXoge 2 Toka 20 MA
BuaauMuposu4
I'pynna 08-PK3-1

1. e K ananoroeeiM xofiam 1 H 2 nmognoueHs! fga Tepmogatanka Pt100 Ecnn Ha

BapaHOBCKHH Bxofax | H 2 Temneparypa MeHele 20 IpagycoB TO HA BRIXOAAX

Outer IleTpoBuu

cOOTBETCBEHHO 1 H 2 moruueksi 0. Ot 20 mo 50 rpaaycoB Ha BhiXop 1
[OAeTCA NEPHOAHUECKHH CHIHAN B | cekyHAy (Muraet) Ha 2-m 0. Briue 50
rpajycor HEMpephlBHad 1 Ha BRIXOAE 2 (MoTHueckas 1) Ha BhIXoAe 1 B ATO
BpeMs O




2. ] CpaBHHBAIOTCS CHTHANLI C AHATOCOBRIX BXOMOB 1 H 2. K HHM NOAKNIOUEHbI
Byp ABCKUH YCTPOHCTRA ¢ BRIXOoM 0-20MA. Ecid pasHuia 1ol OMA To Ha BeIXoZE 1
I[MI’ITpr/'I nogenaaeTca 1. EcnH donee 10 MA nosgengeTcd 1 Ha BRIXoAe 2.
AHTOHOBHY

3. [Ipu momade Ha BXoJ 1 NOTHUECKOH 1 BeIxoq 1 MHrHET 1 paz 3aTeM BLIXOZ 2 -
1_‘aBpH'HOB 2 paza, 2aTeM BbIX0]] 3 — TpH paza. IIpH nomaue 1 HaBxon 2 - 1 BeIXOA 3 paza
BﬂqecﬂaB MHTHET 3aTeM BLIXOA 2 - 2 pazd, 3aTeM BRIX0A 3 — 1 pa3. Yacrota 11'1g

ONHOBPEMEHHO BRIXOMBI HE pafoTaoT
BanepneBuu

L IIpu nofate Ha BXof 2 BHIBOAHTCA Ha AHcIIeH Bama damunusa. Ecnu Ha
raBpHﬂquK BXOJE 2 JIOrHUeCKHi 0 TO Ha JHCNIEH BRIBOZHTLCS AAaTA H BPEMSL
Jlennc
MuxainjaoBa4

5. L Henoneayores 4 xoaa. Ha eeixogax (1-4 norudeckas 1). EcH Ha ONHH H3
FOBB I[MHTPHH BXOJOB IIOAATE | TO HA COOTBETCTBYIOIIEM BEIXOAe NoseHTCA 0. OHa
BﬂaﬂI’IMHpOB 4 coxpaHscTesd Aake nocie cHATHA 1 co Bxoaa. Ha octaneHeIX BHIXoAax 1

HE32BHCHMO OT CHTHAJI0B HA BXOJaX (IIPHHLMI KTO [EPBLIH)

6. Ha gucnneii BRIBOAATCS NOKA3AHHA TEMIEPATYPLL OT JaTUHKA pt 100 B
Kaszak Makcum payea B AT B BpONE
HuromaeBn4

7. B HcxoAHOM COCTOSAHHH Ha MTOTHUECKHX BXojax 1-4 qoruueckue 1. Ecmu Ha
K‘HaqKOB BXOM€ MOSBHTCA JTOrHUeckHH O To BpIxod 1 HAaUHeT MHraTh ¢ uacToTo 10 I,
l[MHTpr:I Ecnn 2a 10 cek He BepHYTh NOrHYeckyo 1 HAa Bxon | To HA BeIXOAE 2

nosABHTCA 1 Ha 10 cekynAy. IIpy nodBneHHH 0 HA Mo0OM H3 APYTHX BXOJIOB —
.JIeOHI/I,Z[OBI/IUI Ha BEIXOJIE 2 cpazy HoapisteTes 1 Ha 2 ceKyHAbL (I0TOM HCUE3AET)

8. b [Ipu monade Ha BXoJ 1 MOrHUECKOH | CHTHAN Ha BRIXOJE 2 TIOSBHTCS Uepes 5
KOp oJIeBa AHHa CEKYH] H COXPAaHACTCH Aa:Ke eclH Ha Bxof | eHoBp noAeuTed 0. Ha Beixone 1
MHX&fIJ_IOBHa CHIHAJ MOABIACTCA TONBKO €CITH HMeeTCA 1 Ha BuIxosie 1 H BXoJE 2

9. e Ha pcex 4-x Beixonax 1 IIpu nogaue curnana noruueckod 1 Ha exon 4 Ha
erHCKHH O'Her BRIXOAHI 1, 2,3 ¥ 4 noouepeqHO ¢ HETEPBANOM B 1 cekyHIY MofaeTcs
OJeroenu HOIL{0eTyIIas TeHb)

10. HezaBHCHMO OT COCTOSHHE BXOMI0B CHIHAI HA BRIXOJE 2 MOSBIACTCS uepes 10
erCTI’HHOB ceK. A HA BeIXoHe | mocne 20 cek B cyMMe IIPH [107aue CHTHANA JTOTHYECKOH 1
KIprHﬂﬂ Ha Bxo/ | (nofcuer BpemeHH paboTel). IIpH pazmblkaHHH BXofia 1 (0 Ha

BXOJI€) OTCUET BPEMEHH OCTAHABIHBACTCA
CepreeBuu
11. = [Ipu noxate Ha BXon | (aHATOTOREIN) CHIHANA OT H3MEPHTENEHOTO YCTpolicTRa
HHCHOB AHﬂpeH ¢ BeIXo7loM 0-20 MA cHrHana Gombine 15 MA, CHTHAT Ha BeIXO[ 2 MofjaeTcs
Cpa3y a Ha BLIXOA 3 uepe3 5 CeKVH H NOABISETCA TOJNBKO HA 10 CeKyHA.
ajJepbLeBi pasy P ¥ Y
3aTeM HA BLIXOJE 2 BHOBL 0.

12. e CHrHan Ha BeIXofie 1 nosengercd nocne 10 HMITYIbCOB HA BXofe 1 a Ha
HOquKO HeTp BBIXO/IE 2 H3HaUaNbHO 1 Ho mocne 10 HMIOYIbCOB HA BRIXOAE 1 YCTAHOBHTCA
HaBﬂOBIfIq JIOTHUECKHH 0 Ha 5 CeKYHJ. 3aTeM Ha BLIXO/e 2 BHOBL YCTAHOBHTCH 1

13. Kontpons Temneparypsl o gaTuuky ptl100. Ecns temMnepaTypa Gonsme 20
HpaCTaKOB rpagycoB BKIKYAETCA BBIXOAL (B 3T0 BpeMA BHIXOJ 2 BHIKIIOUEH 4 BEIXOT 3
A.T[eKcaH,Hp BKIIOYEH) , €cTH Gonbine 30 BKMOUaeTcA BRIX0A 2 (BhIXoA 1 U 3 Toxke

BEJIIOUEHBD) . Eci Temmeparypa Bbiie 50 rpagycoB BRIKIIOUAKTCA BCE
CepreeBHq BEIXOAEIL,2 H 3 (mepexonAT B JorHueckHi () a Ha BEIX0Je 4 HMITYIIBCHL C
yactoTod 1 I'1g

14. CHraaa Ha BRIXOJIC 1 MOABNACTCA UL HOCIE TOTO Kak Ha BXoAax 1 u 2
PaTOMCKaH HMEETCA CUrHal JlorHueckoi 0. Ilocie Toroe kak Ha BXoge 2 UM 1IosSBIsieTcst
AHaCTaCI’IH CHTHAJ JorHueckol 1 Ha BRIXOMe | curHan HcueszaeT uepes 10 cek.
MuxaiijioBHa

15. =2 Brixon 1 peanuzyer [IH perynsiTop JaBIeHHs [10 aHATOTOBOMY CHIHAITY C
PyﬂaK l[MHTpHH BX0Jla 1 HA KOTOpBIH NofaeTces cHrHal oT 0 o 20 MA
BacniabeBnu

le6. CpaBHHBAIOTCA JIBA AHATOTOBLIX CHIHANA (HampsAkeHHe) Ha BXofax | v 2. Ecin
TO'HRaq OJIeF OHH PAaBHBI NIOABIAETCA CHIHAN 1 Ha Bexofe 1 Ecnu chrnan Goneme Ha
AJIeRcaH,[[pOB IR | [IEPBOM YEM HA BTOPOM — BRIXOJ | HAUHHAET MHraTh. EciiH Golblie CHIHAN HA

BTOPOM MM Ha NEPBOM - BBIX0J 2 HAYHHAET MHTATh)
17. K anamoropniM BXofiamM 1 H 2 MOAKNIOUEHE] [iBa TepMOAaTUHKa Pt100 EcnH Ha

BXOJAaX 1 H 2 TemIleparypa MEHbBIIE 15 rpagycoB TO HA BBIXOZE 1
COOTBETCTBEHHO NorHueckas 1 (Harpee).Ecny Ha moGoM H3 BXOJIOB
TEMIIEpPATYPa CTAHET BLIMIE] S rpajlycoB HA BLIXOAE 1 MOSBHTCS TOrHUecKHH 0.

5.3.6 Ha zamuTe yMeTh OOBSICHHUTH KPUTSPHH BBIOOPAa H OCHOBHEIE ITapaMeTphl alllapaTyphl

5.4 Coctar paboThl

B TexctoBas H TCOpCTHUCCKAA YaCTh

| SJ'IGKTpOHHLII‘:I HOCHUTEJIb ¢ OIIHCAHHAMH H 1IpaBHIIaMH BLI60pa.




6. Cpok c/Tauu ¥ MOPSII0K 3alUThI

PaboTta noypkHa OBITE claHA HA IPOBEPKY He MozaHee 17 gexadps. 3a HapyIIeHHe CPOKOB Ca4du
Ha dK2aMeHe M3 MOJIVUSeHHOM 5SK3aMEHAITMOHHOM olleHkH BhITHTaeTcs mo (0,5 Ganna 3a Kamabid JeHB
IIPOCPOYKH . Bonpockl 00CY:KIa0TCs B THH 3a09HHKA.

Padornl cmannbie 10 31 pexadpsn (B cpok mo rpadgMKy vueOHOro Ipoliecca) 1mocjie NMPOBEPKH B
cIydae¢ OOHAPYKCHHUA HETOUYHOCTeH BOIBPALIAIOTCA ¢ HATMICEI0 B Tpade K HCIPABICHUIO
(0ecrmaTHo). PaGorhl, caanHble mocite 31 gexadpsi B cjydae HETOUHOCTeH BO3IBPAIIAIOTCH C
HAIHCBIO «HE 3a4YTeHa». JTO 03HAYACT YTO MOBTOPHOC PeLCH3HPOBAHHIE IMPOHCXOIHT TOJLKO IIPH
oTIaTe B KacCcy YHUBEPCHTETA MIPH HATTMYMH KBUTKA (MTOTREP:KIeHHA) 00 oIIaTe.

IIpeniogaparenio Ha IPOBEepKY c¢Aaercst roropas padora Iocie OTMETKH B JiekaHarte (mramm). Jaiee
pabota cnaetcs Ha Kadenpy «KoHCTpYHpOBAHHS W TeXHOJIOTHH PaJHORISKTPOHHBIX CPEeICTB», KOTOpas
HaXOJTUTCS:

Hoesrii koprye 1I1Y., aymuropus 407, ten (80214)539623

Paznuiia B cpokax MexIy OTMeTKOH B jJekaHaTe W ¢jaued Ha mpomepky He Oonee 3-x queit. B Teuenuu
10 paGoumx aneH npernojapBaresib npoBepsieT padoTy H MPH OTCYTCTBHMH OIMHOOK ocTapisieT y ceds ¢
momeTkol «K zamuTe» uTO 03HaUaeT, UTO paboTa BHITIOJIHEHA BEPHO a 3all[UTa Mo eT HelmocpeACTReHHO
Ha 3a4yeTe B BU/E OTICIALHOIO TECTa M0 3aluTe KOHTPOJIbHOH paboThl.

THUTYIbHBIH JIHCT € 3aMeUYaHUAMH He [epejieblBaeTrcs!

PenyibTatel IPOBEPKH MOJKHO Y3HATS :

JMIHO Ha Kadenape B paboune guu g0 17-30(oben ¢ 13-30 mo 14-30 (kpome cyOOOTHI) WM JTHH
3aouHHKa 10 14-00),

Ilo pBIlIe IpHBeISHHOMY TeJIe(DOHY YKA3aB HA3BAHHE JTHCHHILUIHHEL, H (paMHITHIO

ITo UuTepHeT 3aiisa Ha caliT www.psu.by — Janee paguoTexHudeckuli QakynbTeT, Kadeapsl, kadeapa
KuT POC, pes3yabTaThl NIPOBEPKH KOHTPOJILHBIX paboT

KoHTakThl ¢ mpenoapatenem

a_ser(@tut.by — moura

479434759 —icq

2 OdopMIIcHHS KOHTPOJIBHOU paboThl

KonTponrHas paboTa BRITIOTHAESTCA Ha OJHOH CTOpOHE CTaHMapTHHIX JUCTOR Oerol OGymaru dopmata
A4 (pasmep 210 x 297 mmM). Tekcr paboThl CilaeayeT IHCaTh, B paMKax(popMaTKax)c CoOJIIOJICHHEM
OTCTYTIOR ¢ HyMepalueH jmcroB. UacTe paboTel IeMMTCA Ha TJABBI, pa3/ieldbl W MoJpas/ienbl. 3arodoBKu
PA3IMYHBIX YyacTell paboThl JOJDKHBI OTIHYATLCS HAITHCAHHUEM.

He pexoMenayeTcss Wcmoib3oBaTh (alimbl TS YIOAKOBKH CTpaHUIl KOHTpONLHOH! DTo zaTpymHser
IIOMETKH HAa I1OJISIX.

Bee zagaun paboThl HAUMHAKOTCS ¢ HOBOH CTPAHHIBI M HATHHAKOTCS ¢ [IPHBESHHS HCXOIHBIX JAHHBIX

Hymepamus. Hymepanust cTpaHuil, ri1aB, pa3JeiopR, MOApas[eioB AacTcs apabGckumu mudpamu Oes
sHaka Ne. Homepa crpaHull IpOCTAaBILAIOTCA B IPABOM HUXKHEM VIJY cTpaHUUbl. THTYJIBHBIH JIHCT
BKJTIOUAETCS B HyMepallMio, OJlHaKo He HyMmepyeTcs (HoMep Ha 3THX CTpaHMIaX He CTaBHTCH). Takum
oOpazoM, Mepeoil cTpaHHUIleH, Ha KOTOpOH OyaeT NpocTaBiieH HoMep, OyAeT BTopas CTpaHHIA COASPKAHUA
(ett OyIIeT COOTBETCTROBATEL HOMED 2).

Conepxanme, CIIHCOK HCIIOJB30OBAHHBIX HCTOYHHKOB HE HYMEPYIOT. 3a/laud HYMEPYIOT 110 HX TIOPSIIKY.
Honmep zajauu cTardT niepe/] ee 3aroJorkoM apabekoi mudpoH.

Tabuuupl, WUOCTPATHBHLIA MaTepuall (IpadHKH, JUArPpAMMBL, CXEMbl, OJIOK-CXeMbI) W (OPMYJIbI
HYMEPYIOT ABYMs LH(paMH, MepBasi H3 KOTOphIX o0o3HadaeT HOMeEp 3aJadH, K KOTOPOH OTHOCHTCH
HyMepyeMBIH OOBeKT, a BTOpas — HOMEp caMoro o0beKTa (pHCyHKa, TaOuunbl, GopMyibl B IIpeaesax
sagaqn). Kpome Toro, mepex HoMmepoM TaOiuipl DHIMYT ciaoBo «labmmua», nepex HomepoM rpaduka,
JIMATPaMMBI, CXeMbI, OJ0K-cXeMbl — coBO «Puc.», a HoMep GopMyIbI 3aKTIOYAIOT B KpYTJbie cKOOKH: ( ).
Tax, HanmpuMep, Haanuck «Tadmuna 2.1» o3zHadaeT, YTO 5TO MepBasi TaOJHIla BTOPOH 3aJavH; HAAIHCH
«Puc. 3.2» ozHadaeT, UTO 3TO BTOpOH pHUCYHOK TpeThel zamauu; Hajamuchk (2.6) obozHavaeT MECTYIO
(opmyay BTOpOIi 3a/1a4H.

Tabmuipl. OOMUPHLIH YHUCIOBOM MaTepHall pPeKOMEHIYeTCS OpPraHWu30BBIBATE B TaOMHIBL  ITO
3HAYUTENBHO 00JerdaeT BOCIPHUATHS MaTepHala H KOHOMHT MecTo. 1lpu coszganuu taliun HeoOXoauMo
LIPUASPKUBATHCS OIPE/IeIeHHbIX IIPABHIL

Kaxnag Tabauna JomKHA UMETh 3aTOJOBOK, KOTOPBIM pacmionaraeTca Ha/l TabIHIled B MEHTpe CTPOKH.
Crpokoii BhIIIE 3ar0JIOBKa 1oMelaeTes CJIOBO «Tabmuna» u ee HOMED.



Talnuiy pasMemmaroT Mmocjie MEpBOTO YIIOMHHAHHS 0 Hed B Tekcte. Tabmmiy ¢ GoibIuM KOJHYSCTBOM
CTPOK JIONYCKACTCS MepeHOCHTD Ha JIpYT ol JUCT. B aTom ciyuae crioBo « Tabmuma» v ee HOMEp YKa3bIBarOT
HaJ[ IIEPBOM YaCThIO TaOIMIBI, a HAJ OCTAJIbHBIMH (IIepeHECeHHBIMH) YACTAMH IHIIYT CJIOBO
«lIponommkenne Tadna. (HoMmep)». Tak, Hanpumep «llpomomkenne Tadn. 2.4.» o3HaYaeT NPOJOILDKEHHE
YeTBepTOM TadJuMLbl BTOPOH 3amadn. 1lpu nepeHoce yactu TaOIHMIBI HA APYIOH JIMCT HEJIB3SI «OTPBIBATHY
CTPOKH TaOJIMIBI OT 3aT0JIOBKOB H I10/13aTOJIOBKOB €€ CTOJIOHOB.

Tabmuipl ¢ OOJNBIIHM  KOJHUSCTBOM CTOJIOIOB MOMKHO pACHONOXKHTE HE Ha BePTHKAJBHO
OPHEHTHPOBAHHOM JIMCTE, a HA TOPU3OHTAILHO OPHEHTHPOBAHHOM. B »ToM ciydae Tabauia 1o/DKHA OBITH
pacrofiokena TakuM obpazoM, 9ToObI €€ MOIKHO OBLIO paccMaTpHBaTh MOCJe MOBOpPOTa KypcoBoi paboTh
10 YacoBOM CcTpenKe.

WnamocTtpaTUBHBEIH MaTepHanl. ['paduku, AmarpaMMbl, ¢XeMbl, OJOK-CXeMBI OTHOCATCA K TIpYIIe
WUTIOCTPATHBHBIX MaTepHasoB. MX BRejieHHe B TeKCT paboThl MOMOTAST JIVUINE NPOHIIFOCTPHPOBATH
pes3yabTaThl  aHAJW3A, HATIBIHO MPOJICMOHCTPUPOBATH TCH/CHIMH, TMOMYESPKHYTh OCOOCHHOCTH
OpTaHM3aIHH Pa3IMYHLIX MPOIECCOB. Y MECTHOE HCTIOIb30BalNe WLTIOCTPAaTUBHOTO MaTepHala MOoBLITIaeT
KadecTBO padoTel, 0OO0Jerdaer BOCIPHATHE MaTepHala, cHocoOcTByeT Oojee TOYHOMY BBIPAKEHHIO
aBTOpcKol Mblciad. Ha pce mwumocTpaiuu (OHH HA3BIBAIOTCS PUCYHKAMM) JOJDKHBI OBITH JAHBI CCBLIKH B
pabote. PHCYHKH NOMemaloTcsl MOC/e IMEPBOTO MX YIOMHHAHHS B TekcTe. Kakabli pHCYHOK [1OJDKEH
HMeTh Ha3BaHHe, KOTOpoOe IOMeInaeTcs Iocjie ero Homepa. HoMep H HazpaHHMe pHCYHKAa IOMEMAKOTCA
[I0C/Ie CAMOTO PHUCYHKA. PHCYHKH MOTYT OBITE KaK UepHO-OJBIMH, TAK M LIBETHBIMH, KaK B KOMIIBIOTEPHOM
HCIIOJIHEHHH, TaK H HAPHCOBAHHBIMH OT PYKH.

TpeOoBanusi, npenbsB/sIeMble K WUIIOCTPATHBHOMY MaTepHAaly, HOMeNlaeMoMy B paboTy — 5To
HArJITHOCTh, AKKYPATHOCTh HCTIONMHEHHS. PUCYHKHM M YepTelku MOXKHO MPHBOJUTE B pacliedaTaHHOM BH/IE
00 BKIIAABIBAS IO TEKCTY, MMO0 B KOHIlE pabOThI B BHE IPHIIOKSHHH.

Oopmynel. QopMyJIBI IPHBOJIATCS B TeKeTe padoThl ¢pa3y MOCIe MepBROro HX YIOMHHAHHA. QopMyIEl
ITHIIYTCST B OT/ACIBHON CTpPOKe, MO I[EHTPY. YpaBHEHUS M (POpMYJIbl Cle/lyeT OTACISITh OT TeKCeTa
cBoOoANBIME cTpokaMu. HoMepa GopMysT THITYT B KPYTIBIX CKOOKaxX y MpaBoro MO JIMCTa Ha YpoBHE
opmyibl. Pacmudporky 3HaUCHHS Kaj/TOTO CUMBONA CIS/AVeT JapaTh ¢ HOBOH cTpokHu. Ilepryio cTpoky
MOSICHEHUSI HAUMHAIOT CO ¢JIoBa «rAe». [IpuMep odopmiaeHust GpopMyIibl IpHBeIeH HHKE:

OHpeZ[eJ’[HM BCJIMYHHY TOKA U3 BbIpAMKCHHA
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Cepraku. 1lpu nHTHpOBAHWHM MATEpHAIIOB, HE MPHUHAUICKANIMX aBTOpY paboThl, 00s3aTeIbHBI CCBIITKH
Ha TATHpYyeMbId HcTouHMK. Kakmasi ccpuika odopmisieTcss B KBaJpaTHBIX CKOOKaxX, Ije yKasbIBaeTcs
MOPSAJIKOBBIA HOMEP HCTOYHHKA B CIIMCKE MCIOJIL3OBAHHLIX HCTOYHWUKOB, Hanpumep, zamuch [3 ¢ 24]
03HAYaeT, 4TO LHUTATA B35ATAa U3 TPETbero HCTOYHHKA cTpaHula 24.ClIHCOK UCIOIB30BAHHBIX HCTOYHHKOB.
CBenenuss 00 HCTOYHHKAX O(QOPMIBIIOTCA CHEIHAJIBHBIM CHHCKOM. llpuMep cHHCKa HCIOJIB30BAHHBIX
VUCTOUHHKOB IIPUBEAEH HHKE!

1.PriumHa T.A., 3eneHckui A.B. VerpolicTea (PYHKITHOHAIBLHOH — DJISKTPOHHKH H
BISKTPOPATUOAIEMEHTEI: YUeOHHK 1714 BY30B - M.:Paguo u cesb, 1989.- 352¢.:un. (o1 BapHUaHT)

2.®Oponor AJl. Papgwoneranmu u yanbl: YHueOHoe mocobWe Aaa cmell. Byzop "KoHcTpyHpoBaHHEe H
npou3Bosicteo POA" M."Beicmas mkona",1975.- 440c¢.:un.

4. http:\atmel.com'pagel 2. html O6paTuTe BHUMaHHE Ha MOJIHOE VKa3aHHUE aJipeca CTPAHHITLI

5. Kputepuu onieHkH padoThI

Ilpn npueme W mposepke paGoThl MPENoOIABATENL-PYKOBOJIUTENb M KOMHCCHS B TIQJIOM OICHHBAIOT,
HACKOJIBKO €€ aBTop:

* cripaBHIICs ¢ pa3zpaboTKoM TeMbI, OTpaswi B COACPIKANHH KITOYEBbIe MOMEHTRLI TEMBI U BMOCIICICTBHA
PACKpPBLI HX; IOCIEHOBATE/IBHO, JIOTHYECKU CBA3AHHO [IOCTPOMJI H3JIOKEHHE, IPOJASMOHCTPUPOBAIL



BJIQ/IcHUE cojepikaHueM palboThl, joKazajd yMeHHE apryMEHTHPOBAHO OTCTAWBATH CBOIO TOUKY 3pCHHS,
BECTH HAYYHYIO JUCKYCCHIO TIO BOIIPOCAM, 3aTPOHYTHIM B pabore;

* H3VYWJI JIOCTATOYHOE KOJIMYECTBO TEOPETUYECKHX MATEPHAJIOB, BKJIIOYAs HOBEHIIHE HCTOYHHKH,
IyOOKO MPOAHAMZHPOBAI H TBOPUYSCKH IIEPEOCMBICIHII HX Pe3yibTaThl, KAUeCTBEHHO IPOAHAIAZHPOBAIL
JIOCTATOYHBIH OOBbeM IIPAKTHYECKHX JAaHHBIX, BBISIBWI OCHOBHBIE TeHACHIMH H CJejall BepHbIe,
000CHOBaHHBIE BBIBOJBI, IPOSBHJI CAMOCTOATSIBHOCTE H HHIMBHIVAJILHOS BHICHHE TEMBI, JOCTHT
OPHUTHHAJILHOH ITOCTAHOBKH 3aJadd JHOO0 IpPejIoKHI HOBOS peIIeHHE CYIISCTBYIOMEH IpoOIeMBI;
Hanmucasnl paboTy TpaMOTHO, TeXHHUESCKHM S3BIKOM, IIPHACPKHUBAACH HAYUHOTO CTHISI H3JI0KCHHS,
MTPaBHIILHO, aKKYpaTHO oopMHI paboTy.

PaGoTa He mpUHWUMAaCTCA SCITH:

* He TIPOH3BEJeHBI HEOOXOJHMbIe pacueThl WK JONYIICHBI TpyOble HapyIIeHHs B HHUX. OTCYTCTBYIOT
pe3yILTATHI MPOMEKYTOTHBIX BRITHCICHUH

* HeT cchUIOK Ha JIUTEpaTypy HJIM TIPOBEJACHHBIC paHee pacueThl ¢ YKazaHHeM HOMEpa HCTOYHUKA WIIH
dopMyIBI TTaH paboThl HETOCASTOBATENICH, YIYIICHB! (HE PAacCMOTPEHBI) BaJKHBIC ACTICKTHI M3ydacMoi
TEMBI;

* HEJOCTATOYHO W3YYE€HA HMEIOMAsCS TeopeTudecKas: 0aza 10 TeMe HCCIEJOBAHHS, HE IPHUBJICUSHO
JIOCTATOYHO HPAKTHUIECKUX MATEPHAJIOR IS IIPOBEASHHUS IMOJHOIEHHOT O AHAJINA3A,;

* CTYIEHT He MPOSABHI JOLKHOH CaMOCTOATENBHOCTH IIPH IOATOTOBKe paboTel, paboTa cBelach K
[ePEeMUCHIBAHUIO JIMTSPATYPHBIX HCTOYHHKOB, MaTepHal paboThl H3JIaTaeTcsl HEMOCIeI0BaTeIbHO,
IPHCYTCTBYIOT HeOOOCHOBAHHBIE OTCTYIUIGHHS, MBICIL ABTOpa IepecKakHBaeT ¢ OJHOro oOBeKTa Ha
ApYTOH;

* TOMyIMeHb! OMUOKHU B odopMiaeHuH paboThl; paboTa odopMiieHa B 1eTOM HeOpeKHO;

* BO BpPEMsI 3alIUTHI CTY/ICHT HE CMOI OTCTOSTH OCHOBHBIC Pe3YJILTATHI padOThl, HE IIPOABHI JOJLKHOIO
YPOBHS BJIAASHHSA TEMOH.

Hpumep ohopmiaentia mumyieHO20 AHCHA L PAMOK 014 3GHUCKI
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