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J1a ¥ CXEMY, COCTMHSIOIIYI0 HICTOYHUK SHEPTUH, BXOI-
HOE CPEZICTBO, BBIXOJHOE CPEACTBO U CPEACTBO IU-
PpoBoit 00pabOTKH, IPH ITOM UCTOIHHIK SHEPTHH, BXOI-
HOE CPEJCTBO, BHIXOIHOE CPENCTBO, CPEACTBO HHppo-
BOI 00pabOTKH U cXxeMa IOITydeHBI IIeYaThIo Ha, 110 CY-
IIECTBY, THOKOH MOITOXKKe. PackpbITO HCIoIp30BaHMEe
YIAaKOBKH JUISl XpaHEHHUsI TA0a9HOTO MPOIYKTa MIIH 3a-
MEHHUTETS Tabaka, CoAepXKallel Takoe M3/JeIIe ¢ HH-
TETPUPOBAHHBIM JIEKTPOHHBIM yCTPOHCTBOM.
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WU3AEJIME U1 XPAHEHHWA TABAUYHOI'O ITPOJAYKTA NJIM BAMEHUTEJIA TABAKA,
COJIEPXXAIIEE HHTET'PUPOBAHHOE JIEKTPOHHOE YCTPOMCTBO

O0nacTh TEXHUKU
Hacrosiiee nu3o0peTeHne OTHOCUTCS K M3IEJIUI0 IJIsl XPaHEHUs1 TaOaYyHOro MpOAyKTa UK

3aMeHHTENs Tabaka, ComepIKalleMy HHTErPUPOBAHHOE BJIEKTPOHHOE YCTPOUCTBO.

[Ipennocbutky co3maHust H300PETEHUS

HsBecTHbl yMakOBKM M1 XpaHEHUs MNPOAYKTOB. Takue YMNakOBKM MOTYT HMEThb
MHOKECTBO PA3JIMYHBIX POPM, HO, KaK MPABHJIO, BKIFOYAIOT M3THOAHNE WIIH CBOPAYHBAHUE, FITH
Kak u3ruOaHue, TaKk W CBOpPAYMBAHHE T'HMOKMX MAaTepPHUaJOB, TAKHX KaK KapTOH, C LEJbIO
¢dopMHUpOBaHUS YNAKOBKM W3 OAHOrO WM Ooyiee JHCTOB Marepuana. V3BeCTHO Takike
BCTPAaNBAHHWE B TAKUE YIAKOBKH 3JIEKTPOHHBIX CXEM, KaK MPaBWIO CHPOPMHPOBAHHBIX MYyTEM
COEIMHEHMs 3apaHee W3rOTOBJICHHBIX IUCKPETHBIX KOMIIOHEHTOB, TAKHUX KaK AaKKyMYyJISTOp,
LIEHTPAJbHbIA MPOLECCOP, MaMATh, JATYUK U JUCILUIEH BMECTe CO cxeMOW. Takue ymakOBKHU
MOT'YT Ha3bIBaThCs THOPUAHBIMU YIIAKOBKAMU (MJIM KOHTEIHEPaMH).

OnuH w3 mNpUMEPOB HCIOJB30BAHUS JJIEKTPOHHBIX CX€M B THOPUIHONW yIaKOBKE
BKJIIOYAET YMAaKOBKY, KOTOpPasi MOXET «4yBCTBOBAaTb» Cpeny B ymakoBke. Jlpyroi npumep
rUOpUAHON YMAKOBKM — OTO KOHTEHWHep IJisl KOCMETHYeCKHX caj(erok, comepsKaiui
BHYTPEHHHI UCTOYHUK CBETA, KOTOPBIM CONEPKUT MEUATHYIO IUIATy, CBS3aHHYK) C MHOKECTBOM
CBETOAMOAOB, BBIKJIIOUATEIb U JJEKTPONUTAHUE U KOTOPBIH MOXKET H3JIydyaTb CBET IIpU
pa3nuuHbIX yciaoBusix. Elne onuH npuMep ruOpUIHON yIaKOBKH — 3TO YIMAKOBKA JJIST KOMITAKT-
IUCKa, KoTopasi comep:kut opraHudeckue ceronuoabl (OLED) u akkymymsiTop, co3maBasi Ha
ymakoBke aynpaBUTHO-IM(POBON IHCIIICH, KOTOPBIH MOXKHO HCHONB30BaTh U Tepenavyu
uHpopmauu.

OnnHako omgHa W3 mpoOyieM, CBSI3aHHBIX C HW3BECTHBIMH THOPUAHBIMH YIIAKOBKAMH,
3aKJIIOYAETCSl B TOM, YTO BCTPAMBAHUE TAKUX 3JIEKTPOHHBIX CXEM OTPHULATENbHO BJIMSET HA
NPOIECCHl MPOSKTHPOBAHUS, MPOM3BOACTBA M COOPKH YIAKOBKH, & TaKXKe Ha MOCIENyrolIee
UCIIOJIb30BaHue ynakoBku. [IpuunHa B TOM, YTO TUCKPETHBIE KOMIIOHEHTBI 3JIEKTPOHHOU CXEMBI,
Takye KaK aKKyMYJSITOP, KOTOpPbIE OOBIMHO SIBJISTFOTCSI OONBIIMMU U TSDKEJIBIMH, JOJDKHBI OBITH
pa3MelIeHbl B YIAKOBKE TaK, YTOOBI OHM XOPOIIO YAEP KUBAJIHMCh M ObUIH 3amuineHsl. [Tostomy
NPOEKTHPOBLINKY THOPUIHBIX YIIAKOBOK, KaK MPABHIIO, NOJDKHBI MPENyCMAaTPUBATh B YIIAKOBKE

OTACJICHUE, B KOTOPOM MOTI'YT HaAXOAUTHCA KOMITIOHCHTBI BHGKTpOHHOﬁ CXEMBI. JTO YCIIOXHACT



IpoLecc MPOEKTUPOBAHMsI W HajlaraeT OrpaHWYeHMsi Ha Ju3aiiH ynakoBku. Kpome Toro,
U3rOTOBJIEHUE THOPHUIHBIX YIAKOBOK, KaK MPAaBHIIO, CIOKHEE U JIOPO’KE, MOCKOJIbKY HYKHO
crenarb HE TOJIBKO IOMOJHHUTENIbHOE OTHAENEeHHE B YMNAaKOBKE, HO HEOOXOOMMO COEIWHHTH
IAUCKPETHBIE 3JIEKTPOHHBIE KOMIIOHEHTHI ¢ (DOPMHUpPOBAHMEM 3JIEKTPOHHOH CXEMbI, U 3aTeM
OCTOPOXKHO TIOMECTUTh MX B YIAKOBKY M 3aIUTUTh. KpoMe TOro, mpucyTCTBHE YKa3aHHBIX
KOMIIOHEHTOB U OTJEJICHHS BHOCUT B YIAKOBKY IOMOJHUTENbHBIH OObEM U BEC, YMEHbIIAs
00BEM J1JIs1 XPAHEHUs! B YIIAKOBKE MOJIE3HOTO MPOAYKTA.

IToaToMy >kenaTenbHO CO37aTh MHTEIPUPOBAHHOE B3JIEKTPOHHOE YCTPOMCTBO, KOTOpOE
MOXeT OBITh MOJHOCTBIO M LIEJTHMKOM C(OPMHUPOBAHO MX TMOKOr0 Marepuaia, KOTOPbIH MOXHO
crubaTh, CBOPAYMBATH MJIM JPYTUM CIIOCOOOM MpEBpaIlaTh B YIIAKOBKY HJIM B JIFOOOE JIpyroe

NU3ACJINE UK NIPOAYKIIHUIO, B KOTOPYIO KEJIATCIIbHO BCTPOUTD SJICKTPOHHYHO CXEMY.

CymHocTh H300peTeHus

Co3naHre rTHOpUIHBIX YIIAKOBOK, KOTOPBIE CONEPIKAT 3JIEKTPOHHYIO CXEeMy, KaK OMUCAHO
BBILIE, SIBJISIETCSI CJIOKHBIM 7ejoM. Takue ruOpuiHble YNakOBKH TPeOYyIOT JOMOJHHUTEIbHON
KOHCTPYKTOPCKast padoOThI 1 MaTepuaia ajsi GOpMHUPOBAHHS OTACNICHHUS, B KOTOPOM HEOOXOAUMO
pPa3sMeCTUTh pAa3JINYHbIE UCKPETHbIE KOMIIOHEHTBHI JJIEKTPOHHOH cxembl. Kpome Toro,
TpeOYIOTCS AONOJHUTEIbHbIE TEXHOJIOTHYECKHE ONepaluy A BCTPAUBAHUS U COCTUHEHUSI
JAMCKPETHBIX KOMIIOHEHTOB JJIEKTPOHHOW CXeMbl Mexay cobol u ¢ ymakoBkoi. [losTomy
JKEJIATeNIbHO CO34aTh HMHTErPUPOBAHHOE SJEKTPOHHOE YCTPOMCTBO, KOTOPOE MOXKET OBbITh
HOJIHOCTBIO C(HOPMUPOBAHO MPOLIECCOM MEYaTH Ha MO CYIIECTBY T'MOKYIO MOIJIOKKY, KOTOPYIO
3aTeM MOKHO Mpeodpa3oBaTh B YIAKOBKY BooOIIe Oe3 HeoOXOOMMOCTH (MJIH IO MEHBIIEH Mepe
npyd MeHbIneil) MOTU(UKALMK KOHCTPYKLHH YIAKOBKM HJIM MPOU3BOACTBEHHOrO IMpOLECcca.
Takoe HMHTErpUPOBAHHOE 3JEKTPOHHOE YCTPOWCTBO MOXKET TaKke ObITb JIETKO BCTPOEHO B
Apyrue u3fenus 3a mpenenamu o0JacTH YMAKOBKH MPOAYKTOB, IIE JKEIaTebHO BCTPOUTH
SNIEKTPOHHYIO CXEMY B H3JeNue, KOTOpOH c(hOPMHUPOBAHO U3 CrHOAEeMOro MM CBOPAYHBAEMOI0
MaTepHana.

CornacHo mnepBOMY AacHeKTy HACTOSIIEero H300peTeHUs], MPEIIOKEHO H3JeNne Ul
XpaHeHHs] TabayHOro MNpPOJAYKTa WIIM 3aMEHHTeNsl Tabaka, COAeprkallee HHTErpPUPOBAHHOE
SJIEKTPOHHOE YCTPOMCTBO, KOTOPOE COMEPIKUT: HUCTOYHUK OSHEPrHH; BXOTHOE CpEICTBO,
cozmepkaliee  JaT4MK  JUId  BBIPA0OTKM ~ BXOAZHOIO  CHTHajJa  COTJIACHO  BHELIHEMY
CTUMYJIUPYIOIEMY BO3JEHCTBHUIO; BBIXOJHOE CPENCTBO AJISI BHIPAOOTKM BBIXOAHOTO CHUTHAJA;

cpenctBo uuppoBoit 06paboTku s 0OpabOTKM BXOMHOTO CHTHAja U MEepefaydl KOMaHIHOTO



CHTHaJla B BBIXOJHOE CPEICTBO, MO MEHbINEH Mepe YaCTHYHO Ha OCHOBE 0OpabOTKU BXOIHOTO
CHTHAJIA, U CXEMY, COENMHSIOUIYI0 HCTOUHUK SHEPTUH, BXOAHOE CPEICTBO, BBIXOAHOE CPEICTBO
U cpeacTBo LU poBoii 00pabOTKU, MPU STOM MCTOYHHK SHEPTUH, BXOAHOE CPEACTBO, BBIXOIHOE
CPeAcTBO, CpeAcTBO 1H(pPoBOI 0OpabOTKH U CXeMa MOJYYEeHbI MeYaThio Ha MO CYIIEeCTBY THOKOMH
TIOJJIOJKKE.

CpencrBo uugpoBoii 00pabOTKU MOXKET COAep KaTh MEYaTHbIE TPAH3UCTOPHI HA OCHOBE
JIETHPOBAHHOTO MOJIUKPUCTAITHYECKOTO KPEMHHSI.

CpenctBo g poBoii 00padOTKH MOXKET CONEPIKaTh MaMSITh.

Ecnu BXOmHOE CPENCTBO COMEPIKUT AATYHK, BXOMHOE CPEINCTBO MOKET COAEPIKAThH IO
MEHBIIIEN MEpPE ONHO H3 CICAYHOLICTO. AATYUK BJIAYKHOCTH, CBeTO"IYBCTBI/ITeJIbelﬁ JaTYHK,
JaTYUK JBUXKCHUA, TCMHepaTyprIfI AJaTHUK I/I/I/IJ'II/I JaTHUK rasa.

I[aTLII/IK MOIKET 6bITI:> AATYUKOM PE3UCTUBHOTO THUIIA.

BxonHoe cpencTBO MOKET COfepKaTh MPUEMHHUK OECPOBOIHOTO CUTHAJIA.

BbIXOmHOE CpPEACTBO MOXKET COAEpKaTh IO MEHbBINEH Mepe OOHO W3 CJEIYHOIIEro:
IMCILIEH, CPENCTBO OCBEIIEHMsI, TeHEPATOP 3ByKa W/ UK U3JIy4aTesib OeClpOBOIHOTO CUTHAJA.

UCTOYHMK 3HEPTUH MOXKET COAep)kKaTh MO MEHbIIeH Mepe OHHO U3 CJEIYOIIEro:
AKKyMYJISITOP, CPENCTBO COOpa SHEPTUHU HITH JIEKTPOMATHUTHOE 3apsIIHOE CPEACTBO.

IMonnoxkka MOXKET COmep:kaTh CHHTETHYECKHUH W/WIM HATypajbHBI MaTepuan B
JUCTOBOH popme.

[Monnorka MOXKET COepKaTh CIIOUCTHINA MaTepHa.

HOH.HO)KK& MOXET COACPKATD JINMHUN CFI/I6a WU CKJIaAbIBAHUS.

HNHTErpupOBaHHOE 3JIEKTPOHHOE YCTPOHCTBO MOMKET IOMOJHUTENBLHO —COHEPIKATh
SaLHHTHbIﬁ CHOﬁ, HOKprBaIOH.[HfI MOAJIONKKY, HCTOYHHK SHEPTUH, BBIXOOAHOC CPEACTBO, CPEACTBO
1 poBoii 00paboTKH 1 CXeMy, HO He MOKPBIBAIOIINN BXOIHOE CPEICTBO.

HNHTErpupoBaHHOE 3JEKTPOHHOE YCTPOHCTBO MOXKET JOMOJHUTENBLHO COAEPIKATh
yAajaseMblid 3alIUTHBIA CJIOHM, TMOKPBIBAIOIIUN BCE MEPEUHUCICHHOE.: TMOJIOKKY, HCTOYHUK
SHEPTUH, BBIXOJHOE CPEICTBO, CPEeNCTBO HU(PPOBOIT 00pabOTKH, CXeMy U BXOTHOE CPEACTBO.

CorjacHO BTOPOMY acCIeKTy HACTOSIIEr0 H300pETeHUs MPEIIOKEHO HCIOb30BaHUE
yMaKOBKH sl XpaHEHHs] TabauHOrO MPOAYKTa WJIM 3aMeHuTeNst Tabaka, comep Kalleil u3aesue

COIJIACHO MEPBOMY aCIEKTy HACTOSIIEro U300peTeHHUS.



Kpatkoe onucanue ueprexen

Huxe B kauecTBe MpUMepPOB ONHCAHbI BAPUAHTHI BHIOJIHEHUS HACTOSIIIEr0 H300pETEHHS
CO CCBUIKaMHU Ha COMPOBOXKAIOIINE YEPTEXKH, TTE:

Ha ¢ur.] cXxeMaTHYHO MOKa3aHO MHTETPUPOBAHHOE 3JIEKTPOHHOE YCTPOWCTBO COTJIACHO
OIHOMY M3 BapUAHTOB BBIITOJIHEHUS] HACTOSIILETO N300peTeHNs,

Ha (Ur.2 CXeMaTUYHO TOKa3aH TNPUMEp YIMAKOBKU (MJIM KOHTEHHEepa) ISl XPaHEHHs
Tabaka; u

Ha ¢ur.3 cxeMaTH4YHO MOKa3aH aJbTEPHATHUBHBIA MPUMEP YIIAKOBKH (MM KOHTEWHEpa)
1T XpaHeHus Tabaka.

Ha ¢ur4 cxemaTu4HO TMOKAa3aHO AaJIbTEPHATHBHOE 3JIEKTPOHHOE YCTPOWCTBO IS
UCTIOJIb30BAHMSI B U3IENINH JUUIsl XpaHEHHsI TabaKa COrJIaCHO HACTOSIIEMY H300PETEHHIO.

Ha ¢ur.5 cxemaTHuHO MOKa3aHO €Ile OAHO aJbTEPHATUBHOE 3JIEKTPOHHOE YCTPOHCTBO
IUIS1 UCTIONIb30BAHMSI B M3JIENIUU JIJIsl XpaHEHHs Tabaka COrJIACHO HACTOALIEMY H300pETEHHIO.

Ha ¢ur.6 cxemaTuuHO MOKa3aHO €Il OAHO AJIbTEPHATUBHOE 3JIEKTPOHHOE YCTPOHMCTBO
11 UCTIOJIb30BAHMSI B M3/IEJINU JIJIs1 XpaHeHHsI Tabaka COrJIaCHO HACTOSIIIEMY H300PETEHHIO.

Ha ¢ur.7 cxemaTuuHO MOKa3aHO €Ile OAHO AJbTEPHATUBHOE 3JIEKTPOHHOE YCTPOMCTBO

AJIs1 UCIIOJIB30BAHUA B U3ACJIUU AJIA XPAaHCHUA TabaKa CorjiacHoO HAaCTOALIEMY H306pereHmo.

ITonpoOHoe onucaHne BApUAHTOB BBINOJIHEHHS H300pETeHUs

Huxe B onucanuu U Ha CONPOBOXKIAOIIMX YEPTEKAX OMUCAHBI HEKOTOPbIE BAPUAHTBI
BBITTOJIHEHHsI HACTOSIEro n3odperenusi. OQHAKO OYEBUAHO, YTO M300PETEHHE HE OTPAHUYECHO
ONMMCAHHBIMU BapUAaHTAMH M HEKOTOpblE BapUaHTbl MOTYT HE BKJIOYAaThb BCE MPU3HAKHU,
ornucanHble Hiwke. OUEBUAHO, OAHAKO, YTO MOXKHO CHENaTh pa3jinyHble Moaudukanuud u
U3MEHEHHUs] B 00beMe H300peTeHH s, U3JI0KEHHOM B IIYHKTaxX (hOPMYJIbl H300PETEHHS.

Ha ¢ur.1 cxemaTudyHO mMOKAa3aHO HMHTErPUPOBAHHOE 3JIEKTPOHHOE ycTpoicTBo 100
COTJIACHO OJHOMY M3 BapHAHTOB BBINOJIHEHHs HACTOsIIEro u3oOpereHus. MHTErpupoBaHHOE
3JekTpoHHOe ycTpoiicTBO 100 copepxkut uctounuk 110 sHeprum, BxomHoe cpenctso 120,
BbIxOmHOEe cpenctBo 130, cpencrBo 140 mudposoit obpabotku u cxemy 150. Cxema 150
IpefHa3sHadeHa Ay coequHeHus ucrtodynuka 110 sneprun, sxogHoro cpeacrtsa 120, BBIXOgHOTO
cpenctBa 130 u cpeacrBa 140 umdposoit 0oOpaboTku Mexkay coOol. DJIEKTPOIHEPTHUS WIIH
CUTHAJIBI, WJIM KAaK TO, TaK W JPyroe MOryT ObITh MepenaHbl (MM IMEepEeMEINeHbl) MEeXIy

uctouHukoM 110 sHeprum, BxomHeiM cpenctsoM 120, BbIxOgHBIM cpeactsom 130, cpencrsom



140 madposoii obpadotku yepe3 cxemy 150. Cxema 150 moker ObITh cOpMHUpPOBaHA MyTEM
neyaTH Ha nosioxkke 160 cepeOpsiHbIX JOPOXKEK, COSANHSIOMNX KOMITOHEHTHI.

Kaxnpni u3 ucroynuka 110 sneprun, BxoaHoro cpeactsa 120, Berxoanoro cpenctsa 130,
cpencraa 140 mudposoii 06paboTku u cxemsbl 150 chopMUpOBaH MyTeM NeyaTy Ha Mo CYILIEeCTBY
ruOkori  momioxkke 160. To ecth, (QopMHpOBaHHE KaXIOro M3 3THX KOMIIOHEHTOB
UHTErPUPOBAHHOTO 3JIEKTPOHHOTO ycTporicTBa 100 mpencrasiseT coOOl 4acTh mpouecca neyaTu
Ha MOBEPXHOCTH (moiokke 160), KoTopast O CYIIECTBY sIBJIIETCS] THOKOM. JIpyruMu clioBamuy,
HEeT HUKAKUX JAPYIHX IIaroB (TaKUX Kak, HampuMep, MPHUKPEIUIEHHe TUCKPETHBIX YCTPOWCTB),
HEOOXOIUMBIX JUIi M3TOTOBJIEHHS] HMHTEIPHPOBAHHOTO 3JEKTPOHHOro ycrporcrea 100, 3a
UCKJIFOYEHHEM HAHECEHHUs Marephaia Ha momioxkky 160 (to ects, «mewdatmy). Ilo cymectBy
ruOkast momyiokka 160 MpenmovYTHTENBHO SIBSIETCS HACTOJNBKO TMOKOH, YTO OHAa MOKET OBITh
nedopMupoBaHa Al COOTBETCTBUSL (OpMeE IPyroro oObeKkTa (Takoro Kak yrmakoBKa, B KOTOPYIO
UHTErPUPOBAHHOE 3JIEKTPOHHOE YCTPOHCTBO 100 MOKHO OBITH MOMEINEHO MM BCTPOEHO, Kak
paccmoTpeno Humke). Ilommoskka 160 MOXKET COCTOSITH W3 CHHTETHYECKOrO MaTepualia WM
HATYypaJIbHOTO MaTepuaja, Wik oOOuX B JIUCTOBOH (popme, mpenmouTuTeNibHO U3 Tepedranarta
nomTiiieHa (PET). Tloanoskka 160 MokeT comepskaTh CIOUCTBIA MaTepHall, PacroyOKeHHBIN
noBepx apyroro marepuana. Kak mokazano Ha ¢ur.4, nomgnoxka 160 MoxkeT comepkarh JTHHUH
cruba mwnu ckianbBanus 400 WM Kak TO, TaK U IPyroe, 4ToObl HHTErPUPOBAHHOE 3JIEKTPOHHOE
ycrpoiictBo 100 MOKHO OBIIIO CBEPHYTH ¢ (POPMUPOBAHHEM TPEXMEPHOTO 00BEKTA (TAKOrO Kak
YIaKOBKA, PACCMOTPEHHAs HUXKE).

Uctounuk 110 sHeprum obecrnednBaeT 3JeKTPOIHEPTHUIO sl pabOThl UHTETPUPOBAHHOTO
anekTpoHHOro ycrporictea 100. HMcrounmk 110 sHepruu MOKeT coaepkaTh Jiro0oe u3
CJIEAYIOIIETO. aKKyMYJSITOp, CPEeACTBO cOOpa 3HEPTUU MM 3JIEKTPOMArHUTHOE 3apsiiHOE
cpeactBo WM OOy uX KoMOuHaumio. Hampumep, HHTErpHpOBAHHOE SJIEKTPOHHOE
ycrpoiictBo 100 MOKeT comepkaTh aKKyMYJIITOP BMECTE CO CPEICTBOM cOOpa SHEpruu W/wiu
3JIEKTPOMATHUTHBIM 3apsIHBIM CPEACTBOM, B PE3YyJIbTaTE YEro CPEeACTBO cOOpa SHEPruu W/Wiu
3JIEKTPOMAarHUTHOE 3apsiAHOE CPEICTBO MOTYT 3apsiaTbh akKyMynsaTop. B Takol KoHCTpykuuu
SHEprus, IMojydaemass W3 cpencrsa cOopa PHEPTUM WK 3JIEKTPOMArHUTHOTO 3apsIHOTO
CPeACTBA W TPEBBIMIANONIAs MOTPEOHOCTH MHTETPUPOBAHHOIO 3JIEKTPOHHOrO ycrpoiicrea 100,
MOKET COXPAHSITBCSA B aKKYMYJISITOpE AJI MOCIEAYIOLEro ucnonb3osanus. IlpennodrurensHo,
9TOObl MHTErPUPOBAHHOE 3JIEKTPOHHOE ycTpoiictBo 100 comepxkano mo MeHbInell Mmepe

akKyMyJsiTop. OHAKO OUEBUIHO, YTO 3TO HE 00S3aTENbHO.



Bxonnoe cpencrBo 120 mpepHa3HadeHO i1 BBIPAOOTKH BXOIHOTO CHIHajla COTJIACHO
BHEIIHEMY CTUMYyJMpYyrolieMy Bo3zaelicTeuto 170. IIpeanouturenbHo, 4ToOObI BXOAHOE CPEACTBO
120 conmep»kano naTyuK Ui BbIPAOOTKM BXOMHOTO CHTHAJA, KOTOPBIH MPOMOPLHOHANIEH
KOHTPOJMPYEMOMY TIapaMeTpy OKpyxKaromei cpenbl. [IpennodTuTenbHO, YTOObI TaKOH AaTYHK
cofiep Kall OUH WK OOJIbIiee KOJUYECTBO CIEAYIOIIMX THIIOB JATYHUKOB. JATYHK BIAYKHOCTH;
CBETOYYBCTBHUTENbHBIM [aT4YMK, NATUUK JBIIKEHUS, AaTIYUK TEMIlEpaTypbl W JaT4YUK rasa.
OpHako OYEBHIHO, UYTO B KauecTBE BXOAHOro cpeactBa 120 MOXET HCHOJIb30BaTbCS OATUUK
modoro apyroro Buma. CyIIecTBYeT MHOTO Pa3IMYHBIX CIIOCOOOB, KOTOPBIMU JATYUK MOXKET
NPOM3BECTH BXOJHOW CUTHAM (3TOT BXOAHOH CHTHAJ SIBJISIETCS BBIXOIHBIM CUTHAJIOM JaTYHKA) B
OTBET HA 3HAYEHHUE 3KOJIOTMYECKOro napaMmerpa.

BmecTo unm B TONOJHEHUE K AATYHKY, MOTYT UCIIOJIB30BATHCS APYrHe (GOpMBI BXOTHOTO
cpeactea 120. Kak anprepHatuBa, BXOAHOE cpenctso 120 MoxeT coaep:kaTb NPUEMHHUK
0ecrpoBOJHOIO CHTrHajla, KOTOPBI BbIpa0aThIBAET BXOAHOH CHUTHAJ HAa OCHOBE CHTHAJIA,
NOJy4eHHOr0 W3  TepeJaTdyuka OecnpoBOAHOrO  curHajma.  Hampumep, mepemardmk
0ecrpoBOJHOIO CHrHajla MOJKET MepeAaBaTh OJHO WM OoJbIlee KOJIMYECTBO PE3YJIbTATOB
U3MEPEHUIl KOHTPOJIMPYEMBIX MapaMeTPOB OKPYXKarolel cpeabl OT OAHOrO WM OOJbIIEro
KOJIUYECTBA NTATUMKOB, PACIOJIOXKEHHBIX B TOM K€ MECTe, YTO U NepefaTyuK, a MPUEMHHUK
0ecrpoBOHOIO CUrHajla B MHTETPUPOBAHHOM 3JIEKTPOHHOM ycTpoiicTBe 100 B OTBeT Ha mpuem
NepPeJaHHOTO CUTHAJIA MOXET BbIpaOOTaTh BXOMHOW CHUTHAJ, KOTOPBIH COOTBETCTBYET 3TOMY
OIHOMY Wik OoJiee pe3ysbTaToB u3MepeHuil. OTHAKO MepeAaHHbId CUTHA MOKET ObITh JII000i
¢dopmoli curHana u He 00s13aTeIbHO COOTBETCTBYET KOHTPOJIMPYEMOMY MapaMeTpy Cperbl.

BrixogHoe cpencrBo 130 mpemHasHaueHO IJisi BbIpaOOTKHM BbIxomHoro curHana 180.
[IpennouyrurenbHO, Y4TOOBI BBIXOIHOE cpencTBO 130 comeprkasio MO MeHbIIEH Mepe OIHO U3
CNIEAVIOIIErO. JAWUCIUIeH, CPEeOCTBO OCBEIICHHWS, TEeHepaTop 3ByKa WHIM H3JIy4aresb
0ecrpoOBOIHOTO CUTHAJIA.

Ecnu BexomHoe cpeactso 130 comepKuUT AUCIUICH, 3TOT OUCIUIEH MOXKET MOKa3bIBATh
OIIMH I OOJIbINee KOJMYECTBO OYKB, IU(P WM CUMBOJIOB WM JIOOYI0 UX KOMOWHAIIHIO, WJIH
MOXET TOKa3blBaTh Tpaduyeckyro uHpopMamo (KOTOpas MOMKET BKIOYATh rpaduveckoe
npencTasBieHne Oyks, nudp WM CUMBOJIOB WK JI0O0H nx komOuHaumu). [IpeanoyTuTensHo,
9TOOBI TUCTIIEH MPENCTABIIST COOOH NeUaTHBIN 3JIEKTPOXPOMHBIN JTUCTUIEH.

Ecnu BeixogHOe cpeactBo 130 comepkuT CpeAcTBa OCBEIUEHUS, 3TU CPEACTBA
OCBEIIEHUSI MOTYT BbIpabaThiBaTh BBIXOAHOH curHan 180 mocpencTBOM HM3MEHEHUs SPKOCTH

u3ny4yaemoro csera. Hampumep, cpeacTsa OCBELIEHUsI MOTYT U3Jly4aTh CBET B KA4E€CTBE NIEPBOTO



BBIXOIHOTO CHUTHAJIa U HE M3JIy4yaThb HUKAKOI'O CBETA B KAa4€CTBE BTOPOrO BBIXOAHOI'O CUTHAJIA.
ANBTEpHATUBHO WJIM JOTOJHHUTENBHO, CPEACTBA OCBELIEHHS] MOTYT BbIpaOAaTHIBATh BBIXOMHOMN
curan 180 myTemM M3MEHEHMs LIBETa U3JIy4aeMoro ceera. Hanpumep, U3inydaemblil CBET MOXKET
UMeTb MEePBbIi LBET (HANpUMeEp, KPAcHbI) B Ka4eCTBE MEPBOrO BBIXOJHOTO CHUTHAIA U BTOPOH
1BeT (HanpuMep, CHHUI) B Ka4eCTBE BTOPOTO BHIXOAHOTO curHasia. CpeacTBa OCBEIEHHs] MOTYT
cozepkaTb CBETOAUO.

Ecnu BexonHoe cpeactso 130 cogepKUT 3ByKOBOM T'€HEpaTop, STOT 3BYKOBOW I€HEPaTOP
MOJKET BbIpa0aThIBATh BBIXOMHOH curHai 180 MOCpencTBOM W3MEHEHUS! TPOMKOCTH, BBICOTHI
3ByKa WA U TOTO, U Apyroro. BeixoaHoii curnan 180 MoxkeT npeacTaBisaTh cOOOM Hamuume (Wiu
OTCYTCTBHE) 3ByKa OT 3BYKOBOTO TreHeparopa. Hampumep, 3BYKOBOW Te€HEpPaTop MOMXKET
BbIpa0ATHIBATh 3BYK B KAaueCTBE MEPBOrO BBIXOAHOIO CHUTHAJIA U HE BbIPAOATHIBATH HUKAKOTO
3ByKa B Ka4eCTBE BTOPOTO BBIXOIHOTO CHTHaNA. AJIbTEPHATHBHO WM JOMOJHUTENBbHO, Oojee
TOHKHE U3MEHEHHUs] TPOMKOCTH, BBICOTBI 3BYKa WJIM U TOTO, U APYrOro MOTYT HCIOJb30BaThCA
IUIE CO3JAaHUsI ABYX WJIM OOJIBLIEr0 KOJUYECTBA BBIXOAHBIX CUTHAJOB. Hampumep, B kadecTse
MIEPBOT0 BBIXOJHOTO CHUTHAJIA 3BYKOBOH T'e€HEpPaTop MOKET BhIpadAThIBATh 3BYK MEPBOI BBICOTHI,
a B KQ4eCTBE BTOPOT'0 BBIXOJHOTO CHTHAJIa MOKET BbIpadaThIBATh 3BYK BTOPOI BBICOTHL

Ecnu Beixomnoe cpenctBo 130 comep:kut nepenaTdyuk OeCHpOBOAHOIO CUTHAJA, 3TOT
nepenaTyuk OeCcrpoBOJHOrO CHTHAja MOKET BblIaBaTh BbIXOAHOH curHanm 180 myrem
ucnyckaHusi 6ecrpoBOIHOrO curHaia. BeixomaHoi curnan 180 mMoskeT ObITh MPUCYTCTBUEM (HITH
OTCYTCTBHEM) OeCHpOBOJHOrO CHTHAJA M3 meperardyuka OecrpoBOAHOro curHaiga. Hampumep,
nepefaTiuK OEecrpOBOIHOTO CUTHANIA MOXKET MepenaBaTh OECIpPOBOAHON CUTHAJI B Ka4eCTBe
MEPBOrO BBIXOJHOTO CHTHAJA M HE TepeaaBaTh HUKAKOro OeCrpOBOAHOIO CHTHajia B Ka4eCTBE
BTOPOTO  BBIXOJHOTO CHUTHaja. AJBTEPHATUBHO WJIM  JOMOJHUTENbHO, TepenaTyuK
0ecrpOBOHOIO CHUTHAJa MOXKET TepenaBaTh NaHHBIE MOCPEACTBOM OECIPOBOIHOTO CHTHAJA.
Hampumep, mnepematyuk  OeCpOBOJHOTO  CHUTHANA  MOXET  KOJUPOBATb  JIaHHBIE,
MPEACTABJISIOLIME KOHTPOJIUPYEMBI MapaMeTp OKPYKAKOIIEH Cpelbl, BbIaBA€Mble B KaueCTBE
BXOJHOI'O CHUTHajia BXOAHBIM CpencTBOM 120, U3 MHTErPpUPOBAHHOIO 3JIEKTPOHHOTO YCTPONCTBA
100 B 6ecripoBOIHOM CHTHAI.

Cpencreo 140 undposoit 00padoTku npegHazHaueHO AJisi 00pabOTKU BXOIHOTO CHUTHAJA
u3 BXomHOro cpeacrsa 120 u mepenmaum (WM reHepalny) KOMAHIHOTO CUTHAJAa B BBIXOIHOE
cpeactBo 130 Ha OCHOBE, MO MEHBIIEH MEPE YaCTUYHO, 3TOr0 BXOAHOro curHana. KomaHaHbii
CUTHAJI, KOTOPBI MOCTYHAaeT B BbIXOAHOE cpeAacTBO 130, 3acramiser BbIXOAHOE cpeactso 130

TeHepUpPOBaTh BBIXOAHOW curHan (wnm uHAuKauuio) 180, KOTOpbI OCHOBaH Ha KOMaHIHOM



curHane. KomMaHHbIl CUrHa, KOTOpbIi BbipabaTeiBaeTcs cpenctsoM 140 mudposoii 00paboTky,
MOJKET OCHOBBIBATHCs, IO MEHbIIEH Mepe 4YacTHMYHO, HAa BXOJHOM curHane. Eciu BxomHOM
CUTHAJ SIBJISIETCS PENPE3CHTATUBHBIM AJIs1 KOHTPOJIMPYEMOIO mapamerpa cpeabl, cpeactso 140
uudposoii 06paboTki MOKET BbIpabOTaTh KOMAHAHBIN CUTHAJ, KOTOPBINA 3aCTABJISIET BBIXOJHOE
cpenctBo 130 BbIpaboTaTh BHIXOAHOW curHas 180, KOTOpPBIN SBISETCS pernpe3eHTAaTUBHBIM ISl
BEJIMYMHBI KOHTPOJIUPYEMOro mapamerpa cpeabl. Hampumep, ecnu BbIxoaHoe cpenctso 130
CONEP>KUT JAMCIIEH, KOMaHIHBIM CHUTHAJ MOXKET 3aCTaBUThb IUCIUJIEM IOKa3aTh YHCJIEHHOE
3HaU€HHE, YyKasblBalolllee Ha BEJIMYMHY KOHTpolupyemoro mnapamerpa. Hampumep, ecnu
BXOJJHOW CHTHAJl COOTBETCTBYET KOHTpoJupyemol Temmepatype cpenbl 37°C, KOMaHIHBIH
CHUTHAJ MOXXET 3aCTaBUTh AuCIUiell mokazatb «37°C». Opnako cpenctBo 140 umdpoBoii
00pabOTKH MOJKET BBINOJHATH IOMOJHHUTENBHYI0 OO0pab0OTKYy BXONHOTO CHUTHAJA, HAIpUMeEp,
NPUMEHsAsT K BXOAHOMY CHUTHaJly MOPOTH, U JE€MOHCTPUPOBATb COOTBETCTBYIOIIMH BBIXOIHOM
curHan 180. Cpenctso 140 1udpoBoii 0OpabOTKHM MOXKET ONpPeNeNsiTh, HAXOAWTCS JIH
U3MepEeHHasi BeJIMYMHA (HAmpUMep, TEMIIepaTypa) BbILIE WIIM HIKE OINpPENEeNIEHHOrO 1opora, u
MOXET BbIpabOTaThb KOMAHAHBIN CHTHAJ, KOTOPBIH 3acTaBise€T BbIXOAHOE cpenctso 130
BbIpabaThIBATh COOTBETCTBYIOIINI BhIXOAHOW curHai 180, Hampumep, 3aCTaBJsIET 3TO CPEIACTBO
U3JIy4aTh CBET, €CJIM TEeMIIepaTypa HAXOAWTCS BBILIIE WIM HIDKE mopora (Wim HaoOOopoT).
AnbrepHaTuBHO, cpeactBo 140 1udposoit 00pabOTKH MOKET OIpENeNuTb, HAXOMUTCS JIU
U3MEpEeHHas BEJINYMHA B Mpeeax KOHKPETHOrO JUara3oHa, U MOXKET BhIpadOTaTh KOMaHIHbIA
CUTHAJ, KOTOPBIM 3aCTaBJsAe€T BBIXOAHOE CpeAcTBO 130 BBIIATH COOTBETCTBYIOLIUI BBIXOIHOM
curHan 180. MHOXeCTBO MOPOroB WM [HMANa30HOB MOIYT OLIEHMBATbCsA cpenctsoM 140
udpoBoii  00paboTku ¢ BBIPAOOTKON KOMAHIHOTO CHrHaia, 3aCTaBJSIOLIETO BBIXOIHOE
cpenctso 130 BrimaTh BeIxoaHOW curHai 180, ykas3plBaromui, B NMpeAenax Kakoro rnopora Uin
AMarna3oHa HaXOAUTCsS KOHTPOJMpyeMas BeJIUUYMHA, HallpuMep, 3aCTaBJiIsisl CPEICTBO OCBELIEHUS
HCIYCKaTh CBET Pa3JIMYHBIX IIBETOB B 3aBUCUMOCTU OT KOHKPETHOrO IHana3oHa WM Mopora, B
npezenax KOTOPOro HaXOAUTCsl KOHTpoJupyemas BenuunHa. Hanpumep, eciau BXOAHON CUTHAM
COOTBETCTBYET KOHTpPOJHMPYEeMOH Temmeparype cpenbl, cpenctso 140 mudposoit oOpaboTku
MOKET OIpeNeNuTh, HaXOAMTCA JM KOHTPOJUpyeMas TemIleparypa B Ipeaeiax 3aJaHHOro
nuana3ona sHaueHuil (Harpumep, meskay 20°C u 30°C) wtu, eciiv 3Ta BeIMYNHA HE HAXOIUTCS B
npenenax 3TOro AMana3oHa, HaXOAMWTCSA JIM 3Ta BEJIMYMHA HUXKE MOPOra, COOTBETCTBYIOIIETO
Oomee HIDKHEW TrpaHMLE auana3oHy (To ecTb, MeHbime, yem 20°C) wmmm BblIEe IOPOTa,
COOTBETCTBYIOLIETO BepXHEH rpaHulle nuamna3oHa (To ectb, Oosblie, uem 30°C). Eciu B sTOM

npUMepe KOHTpoJupyeMas TemrepaTypa IEeHCTBUTEIbHO JIEKUT B Ipefenax 3aJaHHOro



nuamna3ona, cpenctso 140 mudposoit o0paboTku MoOkeT BBIPAOOTaTh KOMAHIHBIA CHUTHAI,
KOTOPBIN 3aCTaBJISIET JUCIUIEH B KA4€CTBE BBIXOAHOrO curHaja 180 mokasare TekcT «B HOpMEY,
TOTJa KaK, €CIM KOHTpOJupyeMas TeMIepaTypa HUXKE HJIH BbIlI€ COOTBETCTBYIOIIMX TIPaHMULL
3aJaHHOTO JIMala30Ha, KOMAHAHBIH CHTHAJN, BbIpaOOTaHHBIH cpenctBoM 140 wnudpooit
00paboOTKH, MOKET 3aCTaBUTh MAMCIUIEH IMOKa3aTh B Ka4yeCTBE BBIXOAHOro curHama 180
«Canmkom xonoaHoy» uinu «CIUIIKOM TeIIo» COOTBETCTBEHHO.

CpenctBo 1udpoBoii 00pabOTKH MOXKET coiep:xkaTh mamsath 190 U MOXKeT, Kak 4acThb
00pabOoTKH, XpaHUTh NaHHbBIE, MOJNyYeHHbIe W3 (WJIM HA OCHOBE) BXOJHOIO CUTHAJIA, B TAMSITH
190. KoMaHnHbIl CUTHAI, KOTOPBIH BbIpabaTeiBaeTcsi cpenactsoM 140 mmdposoii oOpabotky,
MO>KET OCHOBBIBATBHCS, 0 MEHbLIEHl Mepe YacTHUYHO, Ha XPAHALIUXCS JaHHBIX, KOTOpbIE
NOJIy4eHbl W3 OIHOTO WM OONBIIEro KOJMYEeCTBa BXOAHBIX cHUTHaIoOB. (OOpaboTka,
npomsBoguMast cpenctsoM 140 mudposoit 00pabOTKH, MOKET BKJIKOYATH ONMpEAENIeHHE, UMEIO
JM MECTO HACTYIUIEHHE KOHKPETHOTO YCJIOBHSI B KaKOH-IMOO TOYKE B TE€UYEHHE HEKOTOPOro
MPOLIEIIEr0 BPEMEHHOIO MepHoja, TaAKOro Kak 4ac, HeHeNs WU BCe BpeMs CYLECTBOBAHMSI
UHTErPUPOBAHHOIO 3JIEKTPOHHOrO ycrpoiicrsa 100. KomanaHblli CUrHAN, KOTOPBIA NPOU3BEAECH
cpenctBoM 140 udpoBoii 00paboTKH, MOKET 3aTe€M 3aCTaBUTh BBIXOAHOE CpencTBo 130 BhIOaTh
COOTBETCTBYIOLIYIO HHAMKALUIO TOTO, HACTYNMWJIO JIU YKA3aHHOE YCJIOBHE B TEUYEHUE 3TOTO
BpPEMEHHOro nepuoza. OueBUIHO, YTO JAHHBIE, MOJYUYEHHbIE U3 BXOJHOIO CUTHAJA, KOTOPBIH
XpaHUTCs B maMATH 190, MOTyT NPUHUMATh MHOXECTBO (JOPM B 3aBUCHMOCTH OT HEOOXOIUMOI
nocnenyromei oopadorku. Hanpumep, eciii BXOZHOI CUTHAJ COOTBETCTBYET KOHTPOJIUPYEMOH
TEeMIIepaType Cpenbl, BEJIMYUHA, COOTBETCTBYIOINAS KaxXJIOH KOHTPOJIHUPYEMOM TemImepaType
cpenbl, MOXeT XpaHuTbCsi B mamsith 190. AnbrepHaTuBHO, B mamstu 190 MoxkeT ObITh
YCTAHOBJIEH (DIIAJKOK, YKA3bIBAOIIMIA, JOCTUraNA JIM KOrAa-Tiu00 KOHTPOJIUpyeMasi TeMIIepaTypa
3aaHHOTrO ycioBusl. TOYHO Tak ke, B naMsaTu 190 MOKET XPaHUTBCA CUETUUK, YKA3bIBAIOIINM,
CKOJIBKO pa3 MMEeJIO MeCTO 3aaHHoe ycioBue. OueBUIHO, YTO B mamsITH 190 MOryT XpaHUTBCS
aro0ble TOAXONALINE JaHHBIE, KOTOPBIE IOJyYeHbl M3 BXOJHOIO CHTHaja W TIO3BOJSIIOT B
OyayiieM npou3BOIUTh 00paboTKy cpernctBoMm 140 mudpoBoit oOpaboTkM st BBIPAOOTKH
KOMaH/JHOIO CHUTHajia, KOTOpbIM OCHOBaH, [0 MEHbIIEH Mepe YacTUYHO, Ha MPEeAbIIyLINX
BXOJHBIX CHUTHajax. Hampumep, ecium BXOAHON CUTHall — KOHTPOJMpyeMas TeMIlepaTypa
cpenpl, nmamsaTe 190 MOXeT XpaHUTh MAaHHbIE, MPEACTABISAIOLINE MPEAbIAYLINEe 3HAYCHMUS
KOHTPOJMPYeMOi Temrepatyprl. 3ateM cpenctso 140 mmposoit 06paboTki MOXKET Ha OCHOBE
OaHHBIX B maMsTH 190 ompenenuts, mpeBbliaia I KOrna-imdo KOHTPOIUpyeMasl TeMIepaTypa

KOHKpETHOe rmoporoBoe 3HadeHue (Hampumep, 30°C) wnm BbIXOAMIA JIM 3a TIpPeAesbl
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KOHKPETHOro nuana3oHa 3HadeHuil (Hampumep, mexay 20°C u 30°C). 3arem cpeactso 140
1udpoBoii 06paboTKH MOKET BbIPAOOTaTh KOMAaHAHBIN CUTHAJ, KOTOPBIN 3aCTABISIET BBIXOJHOE
cpenctBo 130, Takoe Kak KpacHbI CBETOAMON, BbIIATh BbIXOAHOW curHan 180,
MHOPMUPYIOIINH, UMEJO JH MECTO KOrZma-in0o0 yKa3aHHOE YCJIOBHE, HAIpUMEp, 3acTaBiisisd
KPacHbIN CBETOAUO] U3Jy4aTh CBET, TOJBKO €CJIU YCIOBUE UMEIO MECTO, 4 HE MHAYE.

Kpome Toro nnm anprepHaTUBHO, NaMATh 190 MOXET XpaHUTb APYrue AaHHBIE, KOTOPbIE
HE TMOJIy4YeHbl HEMOCPENCTBEHHO W3 BXOAHBIX CUTHaNoOB. Kpome TOro miu ampTepHATUBHO,
oOpaboTka, KoTOpas BbINOJHsETCS cpenctBoM 140 wmudposoli 00paboTkh, MOXKET OBITh
OCHOBAaHA Ha TAKUX JPYTHX XpaHsIMxcs AaHHbIX. Hanpumep, B namatu 190 MoryT XpaHuThCs
3HAYeHUs] KOHKPETHBIX MOPOrOB WIJIM AHANa30HOB, PACCMOTPEHHBIX BhILIE (WM JIFOOBIE pyrue
3HaYeHUs1 TUMOB KoH(urypauuu). KoHedHo, Takue MOpPOrd WM AHANA30HBl MOTYT OBITH
nepefaHbl B HHTErPUPOBAHHOE JJIEKTPOHHOE YCTPOMCTBO COOTBETCTBYIOIIMM BHELIHUM
CTUMYJIUPYIOIINM Bo3nekcTeueM 170, 3acraBisitomiuM BXOAHBIe cpenacTBa 120 BwipaboTath
BXOJIHOW CHUTHaJ, MPECTaBJISIOLINI MOPOrd WK JAMANa30Hbl, KOTOPbIE 3aTEM MOTYT XPaHHUTHCS
B mamsaTu 190 cpencrea 140 mmudposoit obpadorku. B Takom cimyuae BxomHoe cpenctso 120
MOXET pearupoBaTh OOJbIIEe YeM Ha OUH THII BHELTHETO CTUMYJMpYIoLero Bo3neicraus 170 ¢
BBIPAOOTKON pa3IMYHBIX BXOAHBIX CHTHAJIOB KakK MJisi KOHTPOJMPYEMBIX BENUYHH (MK
YCTAHOBOK, WJM KOH(uUrypauuii), Tak ¥ AJs BEJIMYUH, OTHOCSIIUXCA K KOHTPOJIUPYEMOMY
napameTpy OKpyxkaromei cpenbl, u cpenctBo 140 uudpoBoit 0OpabOTKM MOKET BBIMOJIHSATH
paznuuHy0 00pabOTKY AJIS KaKAOTO TUIA BXOIHOTO CUTHANA.

HHTerpupoBaHHOE 3JEKTPOHHOE YCTpoiicTBO 100 MOXKeT comep:kaTh BBIKIFOYATENDb (HE
NOKa3aH) JJisi TOBbIIEHUs 3(P(HEKTUBHOCTH HCIIONB30BaHMUs 3Hepruu ycrporcrea 100.
BpIKIFOUaTENIE MOXKET HCIOJB30BATHCS Il YMEHbLICHUsT 00beMa 0OpaOOTKH, BBIMOIHAEMOTO
cpenctBoM 140 tmdposoii o0paboTku, korma B Takoi 00paboTke HET HEOOXOOUMOCTH.
BriknrouaTtenb MOXKET COAep:kaTh BBIKIHOYATENIb BKJL.-BbIKJ., KOTOPBIH MEPEKIIOYAETCS MEXAY
COCTOSIHMEM, B KOTOPOM IUTAaHHUE HA UHTEIPUPOBAHHOE 3JIEKTPOHHOE ycTpoicTBo 100 nmomaercs
(To ecTb, B KOTOPOM OHO NOTPEONSET 3NEKTPOSHEprur0 u3 ucroynuka 110 sHeprum), u
COCTOSIHMEM, B KOTOPOM IUTAHUE HA WHTETPUPOBAHHOE 3JIEKTPOHHOE YCTPONCTBO HE MOAAETCS
(To ecTh, B KOTOPOM OHO HE€ TOTPEOJISET 3JIEKTPOIHEPTHI0 OT HcTOuHUKa 110 sHeprum).
Briknrouatens  MOXKET — COAep)KaTb  HAKUMHOM  BBIKJIIOUATENb, KOTOPBIM  3acTaBiseT
MHTErPUPOBAHHOE 3JIEKTPOHHOE ycTpoiicTBo 100 BhIpadaTeiBaTh BhIXOAHOW curHan 180, korma
OH HaxaT. [103TOMy MHTErpUpOBaHHOE 3JIEKTPOHHOE yCTpolcTBO 100 He 00s13aHO HENPEPHIBHO

BbIpaOaThIBaTh BBIXOAHOMN curHai 180, 4ro, TakuM 00Opa3oM, CHIDKAET TpeOOBaHUS K UCTOYHUKY
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SHEepPruu. AHaJIOTHYHO, ecnu cpenctBo 140 mudposoit 00pabOTKN AOIKHO JHIIL MPOU3BOAHUTH
00palOoTKy st BBIPAOOTKH BBIXOAHOTO curHayia 180 MM MOKET BBINOJHITH MEHBIIHH 00BEeM
obpabotku, ecnu BbIXOAHOH curHan 180 He Tpebyercs, TO MOXHO AOOWUTBCS AajibHEHIIEro
COKpalieHus: TpeOOBaHUI K MCTOYHHUKY MUTAHUS, €CJIH BBIMOJIHATH 00paboTKy, HEOOXOAMMYIO
17151 BBIpAOOTKH BBIXOAHOTO curHajia 190, nunre Koraa HaKUMHOM BBIKJIFOYATENb HAKaT.

MO’KHO MCTIOJIb30BaTh 3ALIUTHBINA CJIOW (HE MOKa3aH) ISl MOKPBITHSI MHTETPUPOBAHHOTO
3NEKTPOHHOTO ycTpoiicTBa 100, 94TOOBI 3aIIUTUTH Pa3IMYHbIE KOMIIOHEHThI HHTETPUPOBAHHOTO
3NEeKTPOHHOro ycrporictBa 100 OT HeOIarompusiTHOrO BO3MEHCTBHSI OKPYXKAKOIIEH Cpemsl,
NOBBIIIAs, TAKUM 00pa3oM, AOJTOBEYHOCTh U HAEKHOCTh MHTEIPUPOBAHHOTO 3JIEKTPOHHOTO
ycrpoticTea 100. 3amuTHbIN c0i MOXKeT OBITh yAAIsIeMbIM (KaK IMOKa3aHo Ha ¢ur.7), 4Tobsl ero
MOYKHO OBUIO YIAJIUTh MO JKEJAHUIO M HAYaTh IMOJb30BATHCS MHTETPHPOBAHHBIM 3JIEKTPOHHBIM
ycrpoiicteoM 100. ITosToMy CBEMHBIH 3aIIUTHBIA CJIOH MOXKET IMOKPBIBATh IOJHOCTBIO (MIIH
HenuKkoM) moanoxky 160, mcrounnk 110 sHeprum, BeixomnHoe cpeactso 130, cpeactso 140
udposoii obpabotku, cxemy 150 u BxoxmHoe cpeactso 120, crmocoOCTBYs 3aIUTe KaKOAOTO M3
5TUX KOMIIOHEHTOB OT OKPY’KarOLIEW CpeAbl, TOKAa MHTETPUPOBAHHOE 3JIEKTPOHHOE YCTPONCTBO
100 xpaHUTCSI 1O €ro UCTIOIb30BAHUS. 3AIUTHBIN CIOH MOXKET ObITh (PMKCHPOBAHHBIM (TO €CTb,
HECBEMHBIM), YTOOBI HHTETPUPOBAHHOE 3JIEKTPOHHOE YCTpoiicTBO 100 MO0 MCHOIBb30BATHCS €
YCTAQHOBJIEHHBIM 3alUTHBIM ciioeM. Kak moka3aHo Ha ¢ur.5, GUKCUPOBAHHBIM 3aLUTHBIA CJION
MOXKET MOKPBIBaTh IMOJHOCTBIO (MM LEIMKOM) MNOMIoKKy 160, umcrounmk 110 sHeprum,
BeIXOZIHOE cpenctBo 130, cpencrBo 140 mudposoit oOpaborku u cxemy 150, HO He BXORHOE
cpenctBo 120. KoHeyHO ke, 3aIIUTHBIA CJIOM MOXKeT ObITh KOMOHWHAIIMEW CbEMHOTO W
(PUKCHUPOBAHHOTO CJIOEB M CONEpPKaTh 4YacThb 3ALIMTHOTO CJIOS, KOTOpask MOXKET OBITh CHSTA C
UHTErPUPOBAHHOTO 3JIEKTPOHHOTO ycTpoiictea 100, n yacTh, KoTopas puKCHpoBaHa. Y TaKOro
3aLIUTHOTO CJIOS MOXKET, HAIIPUMED, UMEThCsI ChbeMHasi 4acTh 600, KOTOpast MOKPBIBAET BXOAHOE
cpenctBo 120 (kak moka3aHO Ha (ur.0) u KOTOpask MOKET ObITh yaajieHa O HCIOJIb30BAHHUS
UHTETPUPOBAHHOTO 3JIEKTPOHHOrO ycrpoiictea 100, ocraBisis (UKCHPOBAHHYIO YacTH,
MOKPBIBAKOLIYIO OCTaIbHbIE KOMIIOHEHTHI HHTEIPUPOBAHHOIO 3JIEKTPOHHOrO ycTporictsa 100 Bo
BpPEMsI €r0 UCIIOIb30BAHUS.

HHTerpupoBanHOe 3J€KTPOHHOE yeTporicTBo 100, onmucanHoe BhIlIe, 00J1a1aeT MHOTUMHU
NPEUMYIIECTBAMH, BBITEKAIOLINMH U3 TOrO (pakTa, 4TO KOMIIOHEHTHI MOJYYEHbI MI€YAThI0 M YTO
nomioxkka 160 mo cymecTBy ruOkas. DTH CBOWCTBA AENAIOT MHTETPUPOBAHHOE SJIEKTPOHHOE
ycrpoiicteo 100 moxxomsimuMm Ui TPUMEHEHUs B ILeJIoM jauamna3oHe obmacredl. OpHa

KOHKpPETHaA O6J'laCTb, B KOTOpOfI MOKET HCIIOJb30BATbC HWHTCIPUPOBAHHOEC JJICKTPOHHOC
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ycrpoiictBo 100, OTHOCHTCS K YIakOBKE NMPOAYKTA, B YAaCTHOCTH, YIAKOBKE AJs Tabaka HMIIU
3ameHuTenss Tabaka. Jlis MHOrMX MNPOAYKTOB, BKJIIOuUas TabayHble H3AEIHs, CYIIECTBYIOT
TpeOOBaHMS K XPAHEHUIO, KOTOPble HEOOXOAMMO BBINOJHATH, YTOOBI MPOAYKT OCTAJCS B
ONTUMAJIBHOM COCTOSHUM WJIM MMeEJ T'apaHTUPOBAHHBIN CpPOK ropHoctu. OTKIOHEHHE OT 3THUX
TpeOOBaHMI K XPAaHEHUIO MOXKET IPUBECTH K mopue nponaykra. OJHAKO JOTUCTHKA, CBSI3AHHAS C
JIOCTaBKOW TOBapOB W3 IMYHKTA HM3TOTOBJCHMS WM YMAKOBKH IO KOHEYHOrO MOTpeOuTes,
OOBIYHO OYEHb CJIOKHA, a 3TO O3HAYAET, YTO TPYAHO OOECle4YMBaTh WM KOHTPOJHPOBATH,
BBIMOJIHSUTUCh JIU TPeOOBaHUS K XPAHEHUIO JUII KOHKPETHOrO MPOAYKTA IMOBCIOY B LIEMH
noctaBku. Kpome Toro, naxke mocyie TOro, Kak MPOAYKT JOCTABJIEH KOHEYHOMY MOTPEOUTEITHO,
MOXET OBITh JKEJNATENIbHO MPOOJUKUTh KOHTPOJHMPOBATH YCIOBHS XPAHEHHUS MPOAYKTA, YTOOBI
KOHEYHBIH MOTPEOUTENb MEPHOAMYECKH MOT IPOBEPSTb, HAXOAUTCS JIU MPOAYKT BCE €Ile B
ONTHUMAJIbBHOM COCTOSIHUM WJIM K€ Hadal MOPTUTLCS, WJIM YK€ HCHOPTHIICA M3-3a YCJIOBHI
OKpy>Karolleli cpezpl, B KOTOpoi oH xpaHutTcs. Kpome Toro, pake Tam, rae ycloBHUsl XpaHEHMUsI
YIIaKOBAaHHOTO MPOAYKTa MOXKHO TPOBEPHUTH, OOBIMHO 3TO MOXHO CHE€JNaTh JIUIIb B MAaKpO-
macurrade. JIpyruMu ciioBaMu, MPOBEPSIOT JIMIIb YCJIOBUS BO BCEM XPAHWINIIE MM HAa CKIIae,
B KOTOPOM XpaHATCSl YIAKOBaHHbIE NMpOoAyKThl. M3-3a Bapuauuii ycaoBUi B XpaHUJIMILE WA HA
CKJIaZieé BO3MOXKHO, HAIPUMEp, CYIIECTBOBAHUE TOPSYMX WM BIAXKHBIX 0OJacTell, KOTOpbIe
UMEIOT OONBILIYIO TEMIIEPATypy WM BJIAXHOCTb, Y€M JPyIHe MeCTa Ha ckiazae; pakTHuecKue
YCIIOBUSL OKpYXKarolled cpeapl, KOTOPbIM IMOABEPraeTcsi OTAENbHbIN YNAaKOBAHHBIA HPOAYKT,
MoryT oriu4arbesi. CBONCTBA MHTErpUPOBAHHOIO 3JIEKTPOHHOro ycrpoiictBa 100, onucaHHoro
BBIILIE, MTO3BOJIIIOT BCTPAHWBATh TaKOE€ MHTETPUPOBAHHOE HJIEKTPOHHOE YCTPONCTBO B YIAKOBKY
KQXJAO0r0 TMPOAYKTa MWIJIM IOCTABJISIT COBMECTHO C O3TOH YMAaKOBKOH, YTO TO3BOJSET
KOHTPOJIUPOBAaTh M JOKYMEHTHPOBATb YCIOBHUS XPaHEHUs AN KaXIOro MPOAYKTa BO BCEX
NMYHKTaX B LENH JOCTABKU U MPHU MOCIEAYIOIEM XPaHEHHH MPOAYKTA KOHEUHBIM MTOTPEOUTENIEM.
B wactHOCTH, HWCHONB30BaHUE H300PETEHHs PACCMOTPEHO HA MpUMEpe KOHTEeHHepa Iuis
xpaneHusi Tabaka. OnHa W3 CTaHIAPTHBIX (POPM, B KOTOPBIX TabaK MOCTABJISETCS KOHEYHBIM
NOTPEOUTEIISIM, 3TO POCCHIINb, YTO MO3BOJISIET KOHEYHOMY MOTPEOUTEINO CO371aBaTh COOCTBEHHOE
tabayHoe n3nenue (HarpuMep, CUrapeTbl KCAMOKPYTKI»). ITOT TabaK POCCHINBIO KaK MPaBUIIO
MIOCTABJISIETCST B OONIBIINX KOHTEHHEpaxX, KOTOPbIe COAEPKaT JOCTAaTOYHO Tabaka, 4yToOBI CPOK
€ro XPaHEeHHUs] BBIHY>KACHHO OKa3aJcs OBOJBHO OonbiinM. BraxkHocTh atMocdepsl, B KOTOpOH
XpaHUTCs Tabak, MO BCeH BEPOSTHOCTH, MPUBEAET K mopue Tabaka. [TosTomy xenaTenpHO AaTh
nOTPEeOUTENI0 BO3MOXKHOCTh KOHTPOJIUPOBATh YCJIOBUS XpaHEHUs Tabaka, YTO IMO3BOJHUT €My

UCTIPaBUTh JIFOOOE HapylIeHHe YCJIOBUH XpaHeHMe Tabaka W/WIM OLIEHUTh, OCTAHETCS JIU
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Ka4ecTBO Tabaka BCE €lle Ha NpHeMeMOM (WIM ONTHUMAJIbHOM) ypoBHEe. B TO Bpems, kak
NocJenymliee OnucaHue CPOKYCHPOBAHO HAa HCIOJNb30BAHUHU IPUMEpPa HHTErPUPOBAHHOTO
3JeKTpOHHOro ycrpoiictBa 100, mpegHa3Haue€HHOTO JJIsl UCMOJB30BAHMs B KOHTEHHepe IS
XpaHeHHuss Tabaka pOCCHINBIO, C IIEJIbI0 KOHTPOJS BO3MAEHCTBHA Ha Tabak aTMoc(epHOi
BJIQKHOCTH, OYEBUIHO, UYTO TAaKO€ HHTETPUPOBAHHOE 3JEKTPOHHOE ycTpoiictBo 100 moxker
UCTIOJIb30BAThCS C JIFOOBIM BHIOM KOHTEIHepa, MpeIHAa3HAYeHHbIM JIJIsl JTF000r0 BHA MPOAYKTA,
C LEeJbI0 KOHTPOJIA BO3NEHCTBHSI HA NPONYKT aTMOC(HEpPHOH BIAXKHOCTU. AHAJOTMYHO,
OYEBHJIHO, YTO MHTETPHPOBAHHOE 3JIEKTPOHHOE yCcTpoicTBO 100 MOXKeT OBITH MPUCHIOCOOIIEHO
IUTsl KOHTPOJIsT BO3AEHCTBUS HA U3JENNE U APYIUX NApaMeTpoB Cpedpl, TAKUX Kak TeMIlepaTypa
WM CONHEeUHBIH cBeT. KpoMe Toro, mMeercst MHOTO Ipyrux o0yiacTeidl MOMHUMO YIaKOBKH JJIS
MPOAYKTOB, II€ MOXKET UCMOJb30BAThCS] HHTETPUPOBAHHOE 3JIEKTPOHHOE yCTporcTBO 100.

Ha ¢ur2 cxemarnyHO TmoOKa3aH mpuMep YyrakoBku (wim KoHTeiHepa) 200,
NpeAHa3HAYeHHOW Ui XpaHeHus tabaka. YmakoBka 200 comepxur Teno 210, m3onupyromui
cnoit 220, 3TukeTky (vnu JenO, miu BcTaBky) 230 M, KaKk BApUAHT, KPBIIKY (HE TIOKA3aHA).

Hzonupyromuii cnoit 220 npukpemieH k teay 210 B mpouecce mMpOM3BOACTBA WU
YIaKOBKM JUISI M3OJSILMM TNPOAYKTAa B YIAKOBKE, TaKUM OOpa3oM IpenoTBpamasl AOCTYI K
NPOAYKTY U CIIOCOOCTBYS 3aIUTE €ro OT BO3AEHUCTBHUS OKPYXKAIOIIEH Cpebl 10 TeX MOp, MoKa
nzonupyromuii cinoit 220 He ynaneH. [lng monydeHus OOCTyNa B IEPBBIM pa3 MoTpeOUTENnb
JOJIKEH CHSITh (MJIM pa3opBaTh) U3onupyrommumii ¢jioi 220. O4eBUIHO, YTO, XOTs B OOJNBLIMHCTBE
YIaKOBOK U30JIUPYIOIIUI CJioi 220 UCTIONb3YeTCs, ISl YITAKOBKH HE CTPOTO 0053aTeNbHO UMETh
u3onupyrouii cioi 220. Hanpumep, ynakoBka MOXKET IMTPOCTO COAEPIKATh KPBILIKY JJIsI 3aLUThI
UM XpaHEHUs NPOAYKTa B ynakoBke. [IpennodyTuTenbHO M30JUPYIOIUN CIOW M3TOTOBJIEH U3
AFOMUHUEBON (POJIBTH.

Otuxkerka 230 comepXUT HMHTErPUPOBAHHOE BJIEKTPOHHOe  ycrpoiicteo 100,
MPEeIHA3HAYEHHOE [JI1 KOHTPOJIsI BO3JEHCTBHs BJIArM WJIM BJIAXKHOCTH B HENOCPEACTBEHHOU
omuzoctu ot stukerku 230. IpenmodururenpHo, 4ToOBl 3THKeTKa 230 ObLIa BBINOJIHEHA W3
IUIACTMACCHI, TaKOH Kak Tepedranar nomdTuneHa (PET), koropas MokeT Takke 0Opa3oBBIBATH
no/uIoKKy 160, Ha KOTOpbIH cHOPMHUPOBAHO MHTETPUPOBAHHOE 3JIEKTPOHHOE ycTporcTeo 100.
IIpennournrenbHo, YTOOBI 3THKeTKa 230 mNpUONM3UTENPHO HMeNa pa3Mepbl TUIHYHOU
KPEIUTHOM KapThl, TO eCcTh npubimsntenbHo 8,9 cm Ha 3,8 cm (wum 3,5 mrotima Ha 1,5 mrotima),
9yTO O0JierdaeT W3roTOBJICHHE, YIIAKOBKY W MAaHHIYJISIUUU ¢ 3TUKeTKoW 230. OnHAKoO 3THKETKa
230 moxer ObITh JIOOBIX pa3MepoB, JUIIb Obl OHa ObUIA JOCTATOYHO OOJBIIOH, YTOOBI

cozepaKaTb MHTETPUPOBAHHOE 3JIEKTPOHHOE ycTpoicTBo 100. IIpu MCHONB30BaHUM 3TUKETKY
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MOMELIA0T B mpexaenax Tabaka, xpansimerocs B Teie 210 ymakoBku 200, naBas BO3SMOKHOCTB
UHTEIPUPOBAHHOMY 3JIEKTPOHHOMY YCTPOMCTBY HEMOCPEACTBEHHO M3MEPSTh OKPYKAOLIYIO
cpeny B xpaHsimemcsi Tabake. OJTukerka 230 MOXeT MOCTaBNATHCS B ymakoBke 200 yke
NOMELIeHHas B XpaHsmuiics Tadak. J{pyrumu cinosamu, stukerka 230 MoxeT ObITh IOMEIIeHa B
TabaK B MPOIECCe MPOM3BOACTBA WM YIAKOBKU MPEXIE, YeM H30oIupyrommumii cioi 220 Oynmer
HaHeceH Ha Teno 210 xoHTeiiHepa. ANbTepHATHBHO, KaK MOKa3aHO Ha yeprexe, sTukerka 230
MOeT ObITh MOMEIIEH MOBEPX H3O0JHPYIOLIEro ¢ios 220 Ha HUKHEH YaCTH KPBIIKH, U B 3TOM
ciydae mMOTpeOUTENb JOJDKEH IOMEeIIaTh 3TUKETKY B XpaHSAIMMHCS Tabak, KaK TOJBKO
W30JIUPYIOLIUM CJION CHSIT.

Hctounuk 110 o5SHeprum HMHTErpUPOBAHHOIO  3JIEKTPOHHOro ycrpoicrtea 100
NPEATIOYTUTENIBHO CONEPKUT aKKyMYJIATOP, CIIOCOOHBIA XPaHUTh OCTATOYHO 3JIEKTPOIHEPTUH
IUISl IMTAHUSI HHTETPHPOBAHHOTO 3JIEKTPOHHOTO yerpoticta 100 mpubnusutensHO B TeueHue 1
roza.

Bxonnoe cpenctso 120 MHTErpupOBaHHOIO 3JEKTPOHHOro ycrpomncrsa 100 comepxxut
IaTYNK BJIQKHOCTU. JlaTUMK BIAXHOCTH BbIPA0AThIBAET BXOAHON CHUTHAJ, NMPEACTABISIOIINN
OTHOCHUTEJIbHYIO BJIAXKHOCTb OKPYJKAKOIIEH Cpenbl, HA OCHOBE BHEIIHErO CTUMYJIMPYIOLIEro
BO37eUCTBYs11 70, COOTBETCTBYIOILETO BJIAXKHOCTU B OKPYXKAIOLIEH Cpefe B HEMOCPEACTBEHHON
Onmu3ocTH OT JaTymka BIakHOCTU. [IpeamodTuTenpHO, YTOOBI AATYMK BJIAKHOCTH HMEN
AMANa30H, paBHbIH NMpUOMM3UTENBbHO 12% OTHOCHTENBHOH BIIQXKHOCTH C YyBCTBUTEIBHOCTBIO
1% oTHOCUTENBbHON BJIQXKHOCTH B JIFOOOM HAIPaBICHUN NPH KOMHATHOH TeMIleparype.

Brixopnoe cpenctBo 130 MHTErpupOBAHHOIO  3JIEKTPOHHOro  ycrporctea 100
NPEANOYTUTENBHO COAEPKUT JUCIUIEH, TOCPEACTBOM KOTOPOTO CO3/a€TCs  BU3YaAJbHBIN
BBIXOAHOM curHain 180.

CpencrBo unugposoii 00padoTku 140 HHTErPUPOBAHHOTO AJIEKTPOHHOTO ycTporicTea 100
NpeAHa3HaYeHO Uit OOpalOTKM BXOAHOTO CHUTHAjJa W3 JaTYMKa BJIAKHOCTH W TOAAYH
KOMaHJHOT'O CHTHAJIa B IUCIUIEH, 3aCTaBIIsIsl UCIUIEH BhIpadaThiBaTh BEIXOAHOM curHai 180, kak
paccmotpeno Bbime. CpenctBo 140 mudposoit oOpaboTKM MpenHa3HAYeHO IJisi BBIPAOOTKHU
KOMaHIHOTO CHTHajla, KOTOPBIA 3aCTaBisieT AUCIUIEH BbIpabaThIBATh YHCIOBYIO HHIUKALHIO
BEJIMUMHBI KOHTPOJIUPYEMOIl OTHOCHUTENBHOM BIAXKHOCTH B IpoleHTax. Kak omucaHo Bblle,
cpeactso 140 mudposoii 0OpabOTKH MHTErPUPOBAHHOTO 3JIEKTPOHHOTO ycTpoiicTea 100 MokeT
CoZlepIKaTh MaMsTh, B KOTOPOH cpenctBo 140 mmdpoBoit 0OpaboTKH MOXKET XPaHUTh JaHHBIE,
OCHOBaHHbIE€ Ha TMPEIBIAYLIMX BXOAHBIX CHUTHAJAX, YTO I[IO3BOJIIET CPEencTBY LH(poBOi

obOpabotku 140 ompenensaTs, INpeBblIaja JU KOrAa-TMO0 KOHTPONUpPYEMas OTHOCHUTENbHAs
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BJIIAXKHOCTh KOHKpeTHbI mopor. Ecmu cpeactBo 140 1m¢poBoit 00paboTkM NpUHUMAET
pelleHne, 4TO IMOPOTOBBIH YPOBEHb OTHOCUTENBHON BJIAKHOCTH paHee ObUl IPEBBIIEH, TO
cpeactso 140 uudposoii 00pabOTKM MPOM3BOAUT KOMAHIHBIA CHUTHAJ, KOTOPBIA 3aCTaBISET
aucIuieil 0ToOpasuTh 3TO COCTOSIHME MOTPEOUTENsIM, HAIlpUMep IOKa3biBasi TEKCT «CiMIIKOM
BJIAJKHOY.

HnTerpupoBaHHOe 3J€KTPOHHOE yCTpocTBO 100 MOXKET coaepKaTh BBIKJIIOYATENb BKJI.-
BBIKJI., KaKk paccMOTpeHO Bbime. [[o3TOMy HHTErpupoBaHHOE 3JIEKTPOHHOE ycTpoiicTtBo 100
MOXeT ObITh B BBIKJIIOUEHHOM COCTOSTHUM BO BPEMsI M3TOTOBJICHHS HJIM YIAKOBKH, TaK YTO
snekTposHeprus uctoynuka 110 sHeprum coxpansiercs. I[loaToMy, 4TOOBI WHTErPUPOBAHHOE
3JeKTpOHHOE ycTpoicTBO 100 OKa3amoch 3amUTAHO MPEXKAE, YeM OKPYKAIOUIYIO YHNAKOBKY
Cpeay MOKHO IMPOBEPHUTHb HWHTETPHUPOBAHHBIM 3JEKTPOHHBIM ycTpoiictBoM 100, HeoOxommmo
BKJIIOUUTD BBIKJIIOYATENIb HMHTErPUPOBAHHOIO 3JIEKTPOHHOro ycrpoiictea 100. AxTuBH3zauus
WHTErPUPOBAHHOIO 3JIEKTPOHHOro ycrpoicrea 100 MOXkeT MpOMCXOAUTHL BO BpeMsl MpoLecca
W3TOTOBJICHUS] WM YIIAKOBKH, HAPAMeEp, STUKETKY 230 MOJKHO IMOMECTUTH B XPAHSIIMNACS TabaKk
U AKTUBU3MPOBAaTb MHTETPUPOBAHHOE DBJEKTPOHHOE ycTpouictBo 100 no HaHeceHus
n3onupyromero ciaost 220. B 3TOM ciiydae COCTOSIHME OKPYXKarollel cpeapl MO BCEH Lenu
JIOCTaBKH MOKET OBITb OTCIEXKEHO U 33aJOKYMEHTHPOBAHO. AJIBTEPHATUBHO, AKTHBU3ALUSA
3TUKETKH 230 MOXXeT OBbITh BBINOJIHEHA KOHEYHBIM MOTPEOUTENEM TOCHE BCKPBITHS M3JENHS.
Hanpumep, stukerky 230 MOXHO NOMECTHTh MOBEpPX u3onupyrowero cios 220 BO Bpems
YIaKOBKA  COBMECTHO €  HHTEIPUPOBAHHBIM  3JIEKTPOHHBIM  ycTpoiicteoM 100 B
HEaKTHMBU3MPOBAHHOM (MJIM BBIKJIFOYEHHOM) coCTosiHMU. [locne BckpbiTusi ymakoBku 200 u
CHSITUSL M30JHpYyroero cios 220 motpedurens MOXKET MOMeCcTUTh 3THKeTKy 230 B Tabak u
HaXXaThb BBIKJIIOYATENb, IPUBOJS B EHCTBUE MHTEIPUPOBAHHOE 3JEKTPOHHOE ycTpoiicTso 100,
94TOOBI MOJKHO OBIIO OTCJIEKUBATH U IOKYMEHTHPOBATH YCJIOBHS B YIIAKOBKE BO BPEMs XPAHEHUS
y notpeburens. ITO MPOAJIEBAET CPOK CIYKObI HHTEIPUPOBAHHOIO 3JIEKTPOHHOT'O YCTPOICTBA
100 Bo Bpems HaxoxaeHus ynakosku 200 y morpedurens. Kpome Toro, BerxogHoe cpenctso 130
WHTETPUPOBAHHOIO 3JIEKTPOHHOro ycrpoiicrea 100 MokeT BblAaBaTb JOMNOJHUTEIbHbBIN
BeIXOAHOH curHan 180, ykaspBarOmui, OBUIO JIM YCTPOHCTBO AKTUBU3UPOBAHO WJIM HET.
Hanpumep, BbixomHoe cpeactBo 130 MokeT comepaTh CpeAcTBa OCBeIleHus: (wim
TOTIOJTHUTENbHBIE CPENCTBA OCBEIIEHHsI), KOTOPbIE H3IY4YalOT CBET TOJBKO B CiIydae, €Cliu
yCTPOHCTBO ObLIO aKTUBU3UPOBAHO, U HE UHAYE.

Ha ¢ur.3 cxemarnyHo nokasaH aJbTEPHATHBHBIN NMpPUMeEp YMAKOBKU (MM KOHTeHHepa)

300 nust xpanenus tabaka. YnakoBka 300, mokasanHas Ha ¢ur.3, aHamormusa ymakoske 200,
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nokasanHo Ha ¢ur.2. IlogobHo ymakoBke 200, mokaszanHoW Ha ¢ur.2, ymakoBka 300,
nokaszaHHas Ha ¢ur.3, conepxut Teno 210, msonupyrouuii ciaoit 220 u, Kak BapUaHT, KPBIIIKY
(He moka3ana). On@HAKO BMECTO OTHENbHOH STHKETKH, Ha KOTOPBIH CHOPMHPOBAHO
UHTETPUPOBAHHOE 3JIEKTPOHHOE yCTpoiicTBO 100, MHTErpUpPOBAHHOE 3JIEKTPOHHOE YCTPONCTBO
100 B ymakoBke 300, mokasaHHoe Ha (¢ur.3 cPOPMUPOBAHO KaK 4YacThb CTeHKU Teiaa 210
ynakoBku 300. MHTerpupoBaHHOE 3JEKTPOHHOE ycTpoicTBO 100 MOkeT ObITh cHOpMUPOBAHO
IMyTeM I[I€4aTd €ro KOMIIOHEHTOB HENOCPEACTBEHHO Ha Marepuaje, HCHOJb3YEMOM IS
¢dopmupoBanus creHku Tena 210 ymakoBku 300, mpu yCIOBHH, KOHEYHO, YTO MaTepual, U3
KOTOpPOro c(hOpMHUPOBAHA CTEHKA TEJa, SIBJISETCS MOIXOISIINUM JIJIsl UCTIOJIb30BAHUS B KaUeCTBE
nojuiokkn 160, TakuM kak 1utactMmacca (Hampumep, tepedranar nommstiieHa (PET). Ecmu
Marepuaj, M3 KOTOPOro c(GOpMHUpOBaHA CTEHKA Tella, HE SBISETCA MOIXOMSIIIUM U
UCTIOJIb30BaHUsT B KadecTBe MOMJIOkKKU 160, wacTh (Wi 00acTh) CTEHKHU Tejla, HA KOTOPOM
JOJDKHO OBITH COPMUPOBAHO MHTETPHPOBAHHOE 3JIEKTPOHHOE YyCTpoicTBO 100, MOXeT ObITh
JAMUHUPOBAHA MATEPHUAJIOM, KOTOPBIN SABJISIETCS] MOAXOASIIUM AJI1 MCIOJIb30BaHNS B Ka4eCTBE
no/uIoKku 160, ANbTepHAaTHBHO, MHTETPUPOBAHHOE SJIEKTPOHHOE YCTPOHCTBO MOXKET OBITh
c(OpMHPOBAHO HA OTAENBHON HACTH MaTepHasia aHAJIOTHYHO TOMY, KaK M3TOTOBJIEHA STHKETKA
ynakoBku 200, noka3zaHHast Ha Gur.2, KOTopas 3aTeM MOXeT ObITh HakjieeHa Ha CTeHKy Tena 210
YIAKOBKHU C MCIOJb30BAHUEM MOAXOIALIErO Kiesd. MMHTerpupoBaHHOE JIEKTPOHHOE YCTPONCTBO
100 ycrpoeHo Tak ke, Kak B ymakoBke 200, moka3aHHOW Ha (GUr.2 U pacCMOTPEHHOH BBILIE.
OueBHIHO, YTO BMECTO TOTO, YTOOBI (POPMUPOBATH HHTEIPUPOBAHHOE HJIEKTPOHHOE YCTPONHCTBO
100, muTerpupoBaHHoe B CTeHKY Tena 210 ymakoBku 300, MHTErpUpPOBAHHOE 3JIEKTPOHHOE
ycrporictBo 100 MokeT ObITh MHTEIPUPOBAHO B KPBIUKY yrnakoBkU 300 wmiu OBITH 4YacThIO
u3oJupyrouiero cyios 220.

C moMoIbK WHTErPUPOBAHHOTO 3JIEKTPOHHOTO ycTpoiicTBa 100, COCTaBISAIOIIETO YacTh
YIaKOBKH ISl COXpaHeHHs Tabaka, MOTpeOUTEIN MOTYT OLEHUTDb CBEXKECTh M Ka4eCTBO Tabaka, a
TaKXe MOTYT ONpPEAENUTh, XPAaHWUIACh JIU YIAKOBKA B YCJIOBUSIX, KOTOPBIE BBIXOIAT 32 3apaHee

3aJaHHBIC MIPEAECIIBbI C TOYKHU 3PCHUA BIIAKHOCTH.



DOOPMVIJIA NU30BPETEHHA

1. U3nenue mis XpaHeHUs] TaOavyHOro MPOAYKTA WIIM 3aMEHUTeNsl Tabaka, comeprkaliee
MHTErPUPOBAHHOE 3JIEKTPOHHOE YCTPOICTBO, KOTOPOE CONEPIKHUT:

UCTOYHHUK SHEPTHUH,

BXOJIHO€ CPEICTBO, COAEpIKallee AATUUK JJIsI BHIPAOOTKH BXOIHOTO CHTHAJa COTJIACHO
BHELITHEMY CTUMYJIUPYIOIIEMY BO3IEHCTBHIO,

BBIXOOHOE CPEACTBO AJIA Bpra6OTKI/I BBIXOJHOI'O CHMIrHaja,

cpenctBo 1MdppoBoii 00paboTku Ay 0OpabOTKM BXOJHOTO CHTHAjJa U TEpenavyu
KOMAaHIHOTO CHTHaJla B BBIXOJHOE CPEACTBO, IO MEHBIIIEH Mepe YaCTHYHO Ha OCHOBE 00pabOTKH
BXOIHOI'O CUTHAJA;, U

CXEMY, COCAUHAOMYHO UCTOYHUK SHEPruH, BXOAHOE CPCACTBO, BBIXOAHOE CPEACTBO U
cpenctBo 1udpoBoii 00pabOTKH;, MPU ITOM HUCTOYHUK SHEPTUH, BXOIHOE CPENCTBO, BBIXOIHOE
CPenCTBO, cpencTBo LUdPOBO 0OPadOTKU U CXeMa BBITIOJTHEHBI MyTeM TeUaTH Ha MO CYIIeCTBY

TUOKON MOUIOXKKE.

2. Uznenme mo m.1, B KOTOPOM cpencTBo LU(ppOBOH 0OpabOTKM COAEPIKHUT IedaTHbIE

TPAaH3UCTOPbI HA OCHOBE JICTUPOBAHHOI'O MOJIUKPUCTAININYCCKOIO KPEMHUA.

3. U3penue no .1 munu 2, B KOTOPOM CpeAcTBO HU(POoBOit 0OpabOTKH CONEPKUT NMAMSTh.

4. Wzpenne mo JrOOOMYy W3 MPENbIIYIIMX IYHKTOB, B KOTOPOM BXOIHOE CPENCTBO
COZEPIKUT IO MEHbIIEH Mepe OJHO U3 CIEAYIOIIEro: JaTYUK BJIAKHOCTU, CBETOYYBCTBUTEIbHBIIN

JaTYUK, JaTYHUK OBUXKCHUA, TeMHepaTyprIfI JaTUYUK W/ JaT4UK rasa.

5. Uznenue mo mroOOMy M3 NPEABIAYIIMX IYHKTOB, B KOTOPOM BXOIHOE€ CPEICTBO

AOMOJIHUTEIBbHO COACPKUT MPUCMHHK 6eCHpOBOI[HOFO CHUI'HaJa.

6. U3nenne mo moOOMy W3 MPENbIAYIIMX MYHKTOB, B KOTOPOM BBIXOIHOE CPENCTBO
COZEPIKHT 110 MEHbLIEH Mepe OHO U3 CIEAYIOIIEro: JUCILIEH, CPEICTBO OCBEILEHHs], T€HepaTop

3ByKa W/WJIN U3IIy4aTesb OECIPOBOJHOIO CUTHATIA.

7. Uzpenue mo moOOMy U3 MPEenbIIyLIUX INYHKTOB, B KOTOPOM HCTOYHUK 3HEPTHH
COIEP KUT TIO MEHbLIEH Mepe OAHO M3 CIEAYIOLIEro: akKyMYJISATOp, CPEACTBO cOopa 3HEpruu

UJIA SJICKTPOMArHuTHOEC 3apsAAHOE CPEACTBO.



8. Uzpenue mo mo0OMY W3 MPENbIAYIIUX IYHKTOB, B KOTOPOM TMOJIJIOKKA COAEPIKUT

CHUHTETHYECKHUI W/WUJIN HATypaJIbHbII MaTepuan B opMe JIUCTA.

9. U3penue 1o n.8, B KOTOPOM IMOAJIONKKA COAECPKUT CIOUCTBIN MaTepHall.

10. Uzpemme mo m.8 wmim 9, B KOTOPOM TOJIOKKA HMEET JIMHUU Cruda u/wim

CKJIaAbIBaAHUA.

11. Wzgenne mo moOOMYy W3 MPEABIAYIIMX IMYHKTOB, IOTMOJHUTENLHO COAepIKalnee
3QLIUTHBINA CJIOHN, NOKPBIBAIOLINI MOMAJIOKKY, HCTOUHHUK SHEPTHUH, BBIXOJAHOE CPEACTBO, CPEACTBO

udposoii 00paboTku u cxemy.

12. U3penue no n.11, B KOTOPOM 3aIUTHBIN CJIOW JOMOJHUTEIBHO COAEPKUT yAATAEMYHO

4acTb, KOTOpasi MOKPHIBAET BXOAHOMN CPEACTBO.

13. Uznemme mo moOomy wu3 m.m.1-10, nonmojgHMTENbHO conepiKalee yAalsieMblid
3aIUTHBIA CJION, MOKPBIBAIOIIUI MOAIOKKY, HCTOYHUK SHEPTUH, BBIXOJHOE CPEACTBO, CPEACTBO

1 poBoii 00paboTKH, CXEMY U BXOIHOE CPEACTBO.

14. Hcnonp3oBaHKMe YMAKOBKH Uil XpaHeHHs TaOAYHOrO MPOAYKTA WJIM 3aMEHUTENs

tabaka, comeprkaiiei uaenue mno Jroodomy u3 .. 1-13.



V3AENNE ONA XPAHEHA TABAYHOI O NMPOLYKTA UIN BAMEHWUTENS TABAKA,
COOEPXALLIEE MHTErPUPOBAHHOE 3JIEKTPOHHOE YCTPOWUCTBO
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W3OENWE ONA XPAHEHWA TABAYHOIO NPOAYKTA UNU SAMEHUTETA TABAKA,
COLEPXALLEE MHTErPMPOBAHHOE 3IEKTPOHHOE YCTPOWUCTBO
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COIEPKALLEE MHTErPYPOBAHHOE 3MEKTPOHHOE YCTPOWCTBO
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