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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

Hacrosimee n3o0pereHne 0THOCUTCS K 00J1aCTH MJICKTPUUECKH YIIPABISIEMBIX CHCTEM T€HEpalny a’3po30Jis,
B KOTOPBIX a3p030Jib (POPMHUPYETCS U3 adPO30JIe00pas3yroIIero mpeKypcopa U JOCTAaBISETCS MOJIB30BaTeNio. B
YaCTHOCTH, M300pETEeHHE OTHOCHUTCS K OIMpPEIENICHHIO CBOWCTB MOTOKA Yepe3 YIMOMSHYTHIE CHCTEMBI, KOTOPBIHA
BKITIOUAET B ce0sT ad9pO30JTb.

YpoBeHb TeXHUKH

CucTeMBI TeHepaIiy a’po30JIs COAEPIKaT YIaCTOK XpaHEHUs UL XpaHEHHS a’po30JIe00pa3yromero mpe-
Kypcopa. [Ipexypcop MoXeT conepxaTth XHIKOCTh. HarpeBaTenpHas cucrema MOXeT ObITH 00pa3oBaHa U3 OJI-
HOTO WK 00Jiee AIIEKTPHYECKUX PE3UCTUBHBIX HArpeBATEILHBIX JIEMEHTOB, KOTOPHIE BHIITOJHEHBI C BO3MOKHO-
CTBIO HarpeBaHMs YHOMSHYTOTO NpeKypcopa Ui oOpa3oBaHUS a’po30iisi. Apo30Jb BBICBOOOXKAAETCS B IIPO-
TOYHBIA KaHaJl, IPOJOJDKAIOIIMICS MEXy BITyCKHBIM OTBEPCTHEM U BBIITYCKHBIM OTBEPCTHEM CHUCTEMBI. Brimy-
CKHOE OTBEPCTHE MOXET OBITH 00OPYZOBaHO B BHAE MYHAINITYKA, Yepe3 KOTOPHIH MOJIB30BaTENb BABIXAET IS
JIOCTaBKH a3p030JIs HOJIb30BATEIIO.

CuctemMa MOKET BBITIOJHATH N3MEPEHNE YMEHBIICHHS 3aaca MPeKypcopa, YTOObI ONpeNesiTh KOJIMIECTBO
OITHOTO MK OoJIee KOMIIOHEHTOB IIPEKYPCOpa, JOCTABICHHBIX MMOB30BATENI0. VI3MepeHne MOKeT TakKe BBITION-
HATBCS U OTIPEACTICHHS KONWYIECTBA MPEKypcopa, KOTOPOE OCTASTCS B YYaCTOK XPaHEHHs, YTOOBI MOJIb30Ba-
TEJb MOT y3HaTh, KOTJa TpeOyeTcs MOoMoTHeHHe 3amaca. JJaHHoe 3MepeHne MOKET BHITIOHATHCS H3MEPUTEIEM
pacxoja WIH CHCTEMON M3MEpPEHHS YPOBHS, CBSI3aHHOM C Y4aCcTKOM XpaHEHHS. Bo3MOKHO, jKelmaTelsHO pa3pa-
00TaTh ’KOHOMHYHOE V/WJIH HAJAEKHOE CPEICTBO IS I3MEPEHHS YMEHBIIICHHUS 3araca.

He3zaBucuMo OT ye BBIONHEHHBIX padoT MO pa3paboTKe CHCTEMBI TeHEepaIuy a’po30is TpeOyroTcs I0-
TIOJTHUTENBHBIC YCOBEPIICHCTBOBAHMS.

CymHocTs n300pereHns

Hacrosimee n3o0peTenue npeiaraeT CUCTEMY T'eHEepalyy a’spo30Iis Ul 00pa3oBaHUs adpo30IIs U3 a’po-
30J1€00pa3yIoOIIEro MpeKypcopa, Ipu 3TOM CUCTEMa COJCPIKUT

JIEKTPUUYECKYIO HarpeBaTeIbHYIO CUCTEMY IJIsl HAaTrPEBaHUsI YIIOMSHYTOT'O IIPEKypcopa, 4To0bl 00pa3oBaTh
a’p0307Ib;

MIPOTOYHBIN KaHAM JJIs IIPOITyCKaHMS OTOKA, BKIIFOYAIOMIETO B ce0s a3p030J1b, K OIH30BATEIIO;

IIpUYeM HarpeBaTelbHas CHCTEMa COO0IIaeTces 0 TeKy4el Cpeie ¢ MPOTOYHBIM KaHaJIOM;

ANEKTPUYECKUE CXEMBI IS ONIPENeSICHIS XapaKTePUCTHKH, CBI3aHHOW CO BTOPOH MPONU3BOAHOM IO BpeMe-
HHU OT IapaMeTpa IEKTPUIECKON SHEPTrHH B HArpeBaTEIbHOIN CHCTEMe, M JUIA ONPENIeIeHUs IIapaMmeTpa, OTHO-
CSIIIETOCs K MMOTOKY B IMIPOTOYHOM KaHaje, Ha OCHOBAaHHH XapaKTEPUCTUKH BTOPOI MPON3BOAHON MO BPEMEHH.

[TocpencTBOM BBITIOIHEHHS ONPEIEICHHS XapaKTEPUCTHKN U3 BTOPOH MPOM3BOAHON 10 BPEMEHH OOHApY-
JKMBAETCs, YTO XapaKTEPHUCTHKY (HAIpuUMep, aMIUIMTYIy, NEpUOJ, BPEeMs BO3pAacTaHHs WINM BpeMs NHKa WU
TUIONIA]Ib, COOTBETCTBYIOIIYIO OCHMJUTMPOBAHUIO YIOMSHYTOT'O ITapaMeTpa) MOXKHO JIOKAIN30BaTh U OIPEAEIIHUTD
¢ HanOoubIIed ToYHOCThIO. ClleoBaTeNIbHO, MOXKHO HanOoJiee TOYHO BEIYHCINTH NapaMeTp Mmotoka. B gactHo-
CTH, OOHApYyKEeHO, YTO B (popMax OCYIIECTBIICHHUS, B KOTOPBIX IapaMeTp (HarmpuMmep, MOIIHOCTh, TOK MJIM Ha-
NpsDKEHKE) TIOAJEP)KUBAIOTCS] Ha TIOCTOSIHHOM YPOBHE, WM ISl HOAJEPIKKH ITOCTOSTHHOM TEMIIepaTyphl, BTopast
MIPOM3BOTHAS TI0 BPEMEHH CXOJUTCS K HOMHHAJIHLHOMY 3HAUeHHWIO OBICTpee, 4eM TOK 0e3 dncieHHoro mudde-
PEHINPOBAHMSL, BCIEICTBHE YET0 XapaKTEPUCTHUKY MOKHO OTIPENICIUTh HanboIee JIeTKO.

B BapmaHTax OCYIIECTBICHHUS IapaMeTp, OTHOCAIINIACS K MMOTOKY, SIBISETCS YeM-TO OTHHM MiIH Ooliee W3
KOJIMYECTBA OAHOTO WK 00Jiee KOMIIOHEHTOB a3p030JIs; Hadyalla BI0Xa; OKOHYAHHS BJOXa; [UINTEIFHOCTH BOXA.

"KonmdecTBo" MOYKET OTHOCUTCS K YHCICHHOW BeMYWHE (HAmpuMep, Macce), B OTIUYHE OT HATUYHS VI
OTCYTCTBUSI OJTHOTO MJIH 00Jiee KOMIIOHEHTOB.

B BapuaHTax OCYIIECTBICHHUS XapaKTEPUCTHUKA COAEPKUT YTO-TO OJHO WM OOjIee U3 aMIUTUTY.IbI; IIepHO-
Ja; TIOINAH, OTPaHNYCHHOW MaKCUMyMaMy W/WIM MUHHUMYMaMH OCLIJUINPOBAHUS, N3 KOTOPOW MOXHO BBHIBEC-
TH WHTEHCHBHOCTb B10Xa, T.€. PaCX0J IOTOKa.

B BapuaHTax ocCylIecTBIICHHSI XapaKTEpUCTHKA YHOMSHYTOTO IPU3HAaKa HEIMOCPEICTBEHHO CBs3aHa C KO-
JMYECTBOM OJTHOTO MM 00Jiee KOMIIOHEHTOB BBIJJaBaeMOro a’po3oiisi. HemocpeacTBenHast cBS3b B IaHHOM CIIy-
yae 03HAa4JaeT, YTo 4eM OOJbIe BeIMYMHA MPHU3HAKA, TeM OOJbIIEe KOJMYECTBO BHIIaBAEMOTO KOMITOHEHTa, Ha-
MIPUMeEp, B TIPSMO TPOTIOPIIMOHATBHON WIIH JPYTOH MaTeMaTHIeCKOW (pyHKIIMOHATBHON 3aBUCHUMOCTH.

B BapmaHTax OCyIIeCTBICHHS CXEMBI MOTYT BBIIIOJHATH YIPABICHHUE IS CTAOMIM3AIMK ITOCTOSHHOTO
3HAYCHHS TTapaMeTpa HarpeBaTeNbHOM CUCTEMBI, HAIpIMEp TEMIIepaTypa HarpeBaTeIbHONW CHCTEMBI pEeTyInpy-
eTcs 10 IeTIeBOH TeMIIepaTyphl MM HAIpsDKEHHE Ha HarpeBaTelNbHOM CHCTEME perynmpyeTcs A0 IeJIeBOro Ha-
NPSOKCHAUA. YTIOMSHYTO€ YIPAaBICHHE MOXKET BBIIOJNHATECS METOAOM IIMPOTHO-UMITYIBCHOW MOIYJISIINN
(IIMM) nm apyruM MOJIXOSAIIMM METOJ0M, HAallpUMeEp NMpeoOpa3oBaTeIeM MOCTOSHHOTO TOKa B MOCTOSHHBIM.
B BapumaHTax ocymecTBIEHHS BPEMEHHOE OTKJIOHEHHE YIMOMSHYTOTO PETYJIMPYEMOIO IapaMerpa OT LEeJICBOH
BEJINYMHBI MOXKET ONPEJEIATHCS KaK Pe3ylbTaT BIoXa Yyepe3 MPOTOUYHBINH KaHal M OXJIXKICHHUS HarpeBaTeIbHOM
CHCTEMBl. XapaKTEpPHUCTHKA, OTHOCSMIAACS K IMapamerpy 3JeKTPUYEeCKOW IHEPrHH, MOXKET OCHOBBIBATHCS, II0
MEHBIIIEH Mepe YaCTUYHO, Ha YIIOMSHYTOM OTKJIOHCHHH.

B BapmaHTax ocymiecTBICHHSI CXEMBI MOTYT BBINOJHATH U3MEPEHUE TEMIIEPaTypbl HAarpeBaTeIbHOMW CHUCTe-
MBI, Hal[pAMeEp, ITyTEeM H3MEPEHHSI MNEKTPHUECKOTO COIMPOTHBIICHHUSI HATPEBATEIHHON CHCTEMBI M ONpEACICHUS
TEMIIEpPaTyphl MO0 YIOMSHYTOMY COIPOTHBIICHHIO HA OCHOBAaHUH AMIIMPHYECKONW 3aBUCHMOCTH MEXIY COIPO-
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TUBJICHUEM U TEMIICPATYPOU HITH MIOCPEACTBOM CICIIHATBHOTO TEMIIEPATYPHOTO JaTYHKA.

Hacrosiee m300peTeHne npeanaraet cnoco0 ompeesicHus mapaMeTpa MoToKa B CHCTEME TeHEpaIluy ad-
PO30JISL, TIPH 3TOM CHOCOO COAEPIKUT CIIECTYIOITUE TAIIBL:

OTIpe/IeICHNe XapaKTEePUCTHKH, CBA3aHHOW CO BTOPOH NMPOW3BOJHOM MO BPEMEHHU OT MapaMeTrpa IeKTpH-
YeCKOM SHEPIruH B HArpeBaTeIbHOU CUCTEME;

OTIpeieTICHNE MTapaMeTpa, OTHOCSIIETOCs K MOTOKY, TI0 XapaKTEPUCTHKE BTOPOU IPOMU3BOJHOI 1O BPEMEHH.

Croco0 MOXKET peaTn30BaTh JIIOObIe BAPUAHTHI OCYIIECTBICHHS CIIOC00a, PACKPBITHIC B HACTOSIIECH 3asBKe.

Hacrosmee n3o00peTenne mpemiaraeT CHCTEMY T€HEepalliy a3po30iist Uil 00pa30BaHUA a’3po30IId U3 adpo-
30J1€00pa3yrouIero MpeKypcopa, Mpu 3TOM CHCTEMA COJICPKHUT

ANEKTPUYCCKYIO HATPEBATEIBHYIO CHCTEMY JJIsl HATPEBAHHUS YIIOMSIHYTOTO IPEKypcopa, YTOObI 00pa3oBaTh
a’pO030JIb;

MIPOTOYHBIA KaHaJ ISl MPOITyCKAHUS MOTOKA, BKIFOYAIOIIETO B ce0s1 a3p030J1b, K IMOJIE30BATEII0, IIPH 3TOM
HarpeBaTeNIbHAsl CHCTEMa COOOIIAETCs 10 TeKy4eH cpelie C MPOTOYHBIM KaHAIOM;

ANEKTPUYCCKUE CXEMBI JUIS ONPEACICHHS MPU3HAKA OCHMJLIHPOBAHUS MMapaMeTpa ICKTPHICCKON SHEPTHH
B HAarpeBaTeNbHON CHCTEME, MPUYEM OCIIIIMPOBAHNE BBI3BAHO HAYAIOM W/MIIM OKOHYAHHEM BIOXa IMOJH30Ba-
TeJIs Yepe3 MPOTOYHBIN KaHaJ, M IS ONpeaeNieHIs KOJIMIECTBa OAHOTO MM OoJiee KOMIIOHEHTOB a3p030JIs, BbI-
JTaBa€MOTO BO BpPEMs BIOXa HA OCHOBAHHH (B TOM YHCIIE, T0 MEHBIIIEH Mepe YaCTHIHO, HA OCHOBAHWH) MTPU3HAKA
OCHMJTUPOBAHHS.

Brnaromaps ToMy 9TO BBRIYHMCIICHHE KOJIMYECTBA OJHOTO WM O0Jiee KOMIOHEHTOB a3p030JIi, BEIIABAEMOTO
BO BpeMs BIOXa, 0 MEHBIICH Mepe YaCTHIHO, OCHOBAHO XapaKTEPUCTHKE OCIIIIMPOBAHUS, KOTOPOE BEI3BAHO
HAYaJIOM W/WIN OKOHYAHUEM BJOXa ITOJIE30BATEIs, MOXKET OTCYTCTBOBATh HEOOXOMMOCTh OIPEICIICHHS XapaK-
TEPUCTHUK B TCYCHUE BCETO BIOXA, HAIIPUMEP, €CIIK MOKHO OMO3HATH JIMIIh OJJHO U3 OCIMJUTMPOBAHUIA B HaYaye
WK TI0 OKOHYAHUH.

B BapuaHTax OCYIIECTBIICHUS MPHU3HAK COIACPIKHUT YTO-TO OJHO WM OOJice U3 aMILTUTYABI, IEPUOJIA; TIIO-
I3, OTPAHUYCHHOW MaKCUMyMaMH W/WJIH MUHHUMYMaMH OCHWJLTHPOBAHUS, U3 KOTOPOW MOKHO BHIBECTH WH-
TEHCHBHOCTB BI0Xa, T.€. paCX0]l IIOTOKA.

CrnemyeT MOHUMATh, YTO OCIIJUITMPOBAaHHUE, BRI3BIBAEMOE HAYAJIOM H/MJIM OKOHYAHHUE BAOXA ITOJIB30BATE,
O3Ha4YaeT M3MEHEHHUE MU (IyKTyalHio mapaMeTpa MIEKTPHIECKON YHEPTHH B COOTBETCTBYIONINE MOMEHTHI Ha-
yaJyia ¥ KOHIIa BI0XA ¥, B YaCTHOCTH, HE BCE OCIIUIMPOBAHNE, KOTOPOE MOXET MPOMCXOIUTH C Hadaa 1O KOHIA
BI0Xa. J{TUTETFHOCTD OCIMJUTHPOBAHIS, BEI3BAHHOTO HAYAIOM H/WJIM OKOHYAHHEM BJOXa ITOJIb30BATENs, MOXKET
O56ITh, HanlpuMep, MeHbIe 10 mwiu 5% oT Bcel IUIMTENTFHOCTH BAOXa. B BapHaHTax OCYIIECTBICHUS YHOMSHYTas
(haykTyanus MOKeT ObITh 0COOCHHO JIETKO PAa3TUIUMON IO BTOPOH MPOU3BOIHOM IO BPEMCHHU.

B BapmaHTax OCYIIECTBICHUS BEIMYMHA YIOMSHYTOTO NMPU3HAKA HAXOIUTCS B HEMOCPEICTBCHHOM CBSI3H C
KOJIMYECTBOM OJIHOT'O WIIM 0OJiee KOMIIOHEHTOB BBIJABAEMOTO a3p030Jisi. BrIpakeHUE HEMOCPEICTBCHHAS CBSI3b
03HAYaeT, 4TO YyeM OOJIbIIe BEIMYMHA NMPU3HAKA, TEM OOJBIIC KOJIHMYCCTBO BBHIAABAEMOTO KOMIIOHCHTA, HAIIPH-
Mep, B IIPSIMO MPOTIOPIHUOHANBEHON WK APYTOl MaTeMaTHICCKOH ()YHKIIMOHAIBEHOW 3aBUCUMOCTH.

Hacrosiee n300peTeHre npemiaraetT crocod onpeAeNcHrs NpU3HaKa OCIIUITMPOBAHUS MMapaMeTpa JeK-
TPUYECKOH SHEPTHH B HArpeBaTEIbHOI CHCTEME, IIPHU 3TOM OCLIUIIMPOBAHHE BBHI3BAHO HAYAJIOM /WM OKOHYA-
HHEM BJI0Xa MOJIH30BATEIS Yepe3 MPOTOYHBIN KaHall, ONpeIeNICHUs KOIMYEeCTBa adpo30Js, BEIIAaBaEMOTO BO Bpe-
Ms BIJOXa, HA OCHOBAHHH MPHU3HAKA OCIIMIUTHPOBaHML. CIIOCO0 MOXKET peaqu30BaTh JI00bIe BApHAHThI OCYIIECT-
BJICHHUS CTI0C00a, PACKPHITHIE B HACTOSAIICH 3asBKE.

Hacrosmee n300peTenne mpemiaraeT CHCTEMY T'€HEepalliy a3po30iist Uil 00pa30BaHUA a3po30II U3 adpo-
30J1€00pa3yroLIero MpeKypcopa, Mpu 3TOM CHCTEMA COJICPKHUT

ANEKTPUUYCCKYIO HATPEBATEIBHYIO CHCTEMY JJIsl HATPEBAHHUS YIIOMSIHYTOTO PEKypcopa, YTOObI 00pa3oBaTh
a’pO030JIb;

MPOTOYHBIA KaHAN ISl MPOITyCKAHUS TIOTOKA, BKIFOYAIOMIETO B ce0s adp030ITh, K MOJIB30BATEII0, IPUICM
HarpeBaTeNIbHAs CHCTEMa COOOIIAETCs 10 TeKy4eH cpejie C MPOTOYHBIM KaHAIOM;

CXEMBI, YTOOBI

HU3MEPSITh apaMeTp MEKTPHIECKON YHEPTUH B HATPeBaTEIbHOM CHCTEME;

OTIpeNIeNATh ONHY WIH 00Jiee XapaKTepUCTHK II0 YIOMAHYTOMY IapaMeTpy JIEKTpHYeCKON »Hepruu (Ha-
prUMep, BO BpeMsl BOXa IMOJB30BATENs Yepe3 MPOTOUHBIA KaHAaJ, 9TO 00ECIIeYnBaeT OXJIaXKJaromee IeiHcTBrIe
Ha HarpeBaTeIbHYIO CHCTEMY, KOTOPOE MOKHO OIIPENICIIUTh 10 YIIOMSHYTOMY H3MEpsIeMOMY IapaMmeTpy);

BEIOMpPATh, HA OCHOBAHHH ITOJYYCHHBIX XapaKTEPUCTHK, OJHY U3 MHOXKECTBA Pa3HBIX SMITUPUICCKHUX 3aBHU-
CHUMOCTEH MEXIy U3MEPSEMBIM ITapaMeTPOM DJIEKTPUIECKON YHEPTUH U TapaMeTPOM MOTOKa;

pearu30BaTh YIIOMSHYTYIO 3aBUCHMOCTB ISl ONPEICIICHHS apaMeTpa MoToKa.

IMocpencTBOM BbIOOpa KOHKPETHOW SMIMPUYCCKU MOTYICHHOW 3aBUCUMOCTH, KOTOpPAasl CBSA3BIBACT Xapak-
TEPUCTUKH AIICKTPHUYCCKON SHEPTHH C ApAMETPOM ITOTOKA, HA OCHOBAHHH TapamMeTpa U3MEPEHHOH dJIeKTpHyc-
CKOW JHEpPIuu, MOKHO peai30BaTh HamboJiee MOMXOMISIYI0 3aBHCUMOCTh M3 HECKOJIBKHX, YTOOBI Hamboee
TOYHO BBIYUCITUTH YIIOMSHYTHIN MapaMeTp MOTOKa.

B BapmaHTaX OCYIIECTBICHUS MapaMeTp AIEKTPHICCKONH SHEPTUH MOXKET COACPIKAThH IICKTPUICCKUAN TOK
WIIA MOIITHOCTB, TIPOITyCKaeMBbIE Yepe3 HarpeBaTeIbHYI0 CUCTEMY, WIH JIEKTPHUECKOe HANpsHKeHNE Ha Heil. Bee
JAHHBIC TapaMeTpPhl MOTYT JIETKO M3MEPATHCS CXEMaMHM, HalpHMep, Pa3iIuIHBIMH (OpPMaMU OCYIIECTBICHHS
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WU3MEPEHUS TOKA /WM DIICKTPHICCKOTO HAMPSKCHHUSL.

B BapmaHTax OCYIIECTBICHUS MapaMeTp, OTHOCAIIUICS K MOTOKY, SBJSCTCSA KOJIUISCTBOM OJHOTO HITH 00-
Jilee KOMIIOHEHTOB a3p030JIsI B MPOTOYHOM KaHaJle, IIPH 3TOM a3p030Jib 00pa3yeTcs U3 MPeKypcopa MoCPeICTBOM
aromaizepa cuctemMbl. [IoTOK MOXKET Takke coJep>KaTh BO3/1yX, BCAChIBAEMbIN Uepe3 MPOTOYHBINH KaHal BIOXOM
TIOJIF30BATEIIS.

B BapmaHTax ocymiecTBICHHS XapaKTepUCTHKAa OCHOBAHA HA YE€M-TO OJHOM WM 0ojiee U3 aMIUTUTYAbI, WIH
nepuoa, WIH IUIOMAAN OCHMIDIHPOBAHUS YIOMSHYTOW SJIEKTPHUCCKON SHEPTUH WIH €€ MPOU3BOJHON MO Bpe-
MEHH; BpEMEHH Hadaja BIOXa I0JIb30BaTells Yepe3 MPOTOYHBIA KaHal; [UIUTEIGHOCTH BIOXa MTOB30BATEIS Ye-
pe3 MPOTOYHBII KaHAIT; JJIUTEIBHOCTH MOAAUU JIEKTPUUECKOM SHEPTUU B HATPEBATEIbHYIO CHCTEMY.

IMocpencTBOM BBIOOPA aMILTUTYABI, MIIH MIEPHOJA, WIH TUIOIIAANA OCIHIUTHPOBAHUS YIIOMSHYTON 3JCKTPU-
YECKOW SHEPTHUH MOKHO 00ECIICUUTh OINpPEIeICHUe NHTCHCUBHOCTH BJIOXA, HATIPUMEP pacxo/ia TOTOKa.

B BapuanTax oCylIeCTBICHUS dIMIHUPUYECKasi 3aBUCUMOCTh COAECPKUT IMIUPUUYECKU MOIYUSHHYIO Mate-
MaTHYECKYIO0 (POpPMYITy. IMIUpUYECKas 3aBUCHMOCTh MOKET COJICPKaTh BBIXOJHOC 3HAYCHUEC B Ka4EeCTBE Mapa-
MeTpa MOTOKA. BEIXOHOE 3HAYCHHE MOXKET OBITh CBA3aHO C OJHUM WX OoJice BXOJHBIMH 3HAYCHHUSIMH, CONCP-
JKAIUMH, KaX10€, MOJYICHHYI0 XapaKTepUCTHKY WM JPYTYI0 XapaKTePUCTHUKY IMOTOKa (HAalpuMep, Te ke Xa-
PaKTePUCTHUKH, KOTOPBIE HCIOIB3YIOTCS ISl BEIOOpA 3aBHCHMOCTH, MOKHO HCIIONIB30BATh B KAUYECTBE BXOIHBIX
W/WIH IPYTHX XapaKTEPUCTHK ).

B BapmanTax OCYyIIECTBICHHUS IEKTPHUSCKUE CXEMBI BBIIIOJHEHBI C BO3MOYKHOCTBIO OIIPEIEIICHIS], MOYKHO
T YIOMSHYTO€ OIHO WM 0ojee BXOAHBIX 3HAYCHHWH MOIYYHUTh M3 M3MEPSIEMOTO MapaMeTpa 3JICKTPHUUECKOH
SHEPIrHuHd, ¥ BO3MOXXHOCTBIO BBIOOpa YIOMSHYTOH 3aBHCHMOCTH IO MTOJTy4YeHHBIM BXOJHBIM 3HaueHHAM. [locpen-
CTBOM BBIOOpA 3aBHCHMOCTH Ha OCHOBaHHH TOTO, MOYXHO JIM TIOJYYHTh BCE COOTBETCTBYIOIINE BXOTHBIC 3HAYC-
HUSI, MOXHO PEaJN30BaTh TOJNBKO TaKYH0 3aBUCUMOCTD, KOTOpPAsk MOXKET 00ECIICUNTh PENPE3eHTATUBHOE BBIXO/-
HOE 3HauEHUE.

B BapuaHTax OCyIECTBJICHUS MEPBasi 3aBUCUMOCTh COJIEPKUT B KaueCTBE BXOJHBIX JaHHBIX MEPBBIA Ha-
00p U3 omHOTO WK OoJice BXOJHBIX 3HAYCHUN U BTOpas 3aBUCHMOCTH COACPIKUT OTIMYAIOIIUICS BTOpOI Habop
W3 OJTHOTO WM 0OJiee BXOTHBIX 3HAYCHHM, CXEMBI IIPETHA3HAYCHBI IS PeaIn3aliii epBOi 3aBUCHMOCTH, €CIIH
MOJKHO TIOJYYHThH IEPBBIA HAOOp BXOIHBIX 3HAYCHWH, WM K€ [UIA pPeajH3allid BTOPOW 3aBHCUMOCTH, €CIIH
MO>KHO TIOJTYYUTh BTOPOI HaOOp BXOAHBIX 3HaUYeHUH. [TocpeacTBoM BEIOOpa BTOPOM 3aBUCUMOCTH, JISI KOTOPOH
MOTYT OBITh ITOJTyYCHBI BCE BXOJHBIC 3HAUCHUS, BMECTO MEPBOIl 3aBHCHMOCTH, I KOTOPOH HEJB3s HMOIYYHUTH
OTHOTO WK OoJiee BXOTHBIX 3HAYCHUH, MOYKHO MOJIYYIHUThH PEIPE3CHTATHBHBIA BEIXOTHON pe3yIbTar.

B BapmaHTax OCyIIECTBICHHS BTOPOW HAO0OP BXOIHBIX 3HAUCHHWU (opmupyeT moaHabop mepBoro Habopa
BXOJHBIX 3HaYeHHUU. [Ipu BBIOOpE BTOPOro HAOOpa BXOMHBIX 3HAUCHHMA, COCTOSIIETO W3 OJHOTO HIH OoJee
BXOJHBIX 3HAYCHUI MEepBOro Habopa (YHCIO KOTOPHIX MEHBIIE, YeM B IEPBOM Habope), BTopoi Habop MOKHO
OTIPENICIIUTh TP YaCTHYHOM OTPEACICHUU TIEPBOTO HA0Opa, CIIeOBATENHFHO, I MOJYYCHUS BTOPOro Habopa
He TpeOyeTcs OTACNBHBIX 3TAMOB BEIYUCIICHUI.

B BapmaHTax OCyIIEeCTBICHUS MEPBhIA HAOOP OJHOTO HIIH OO0Jiee BXOJHBIX 3HAYCHUH BKJIIOYACT B ceOs aM-
TUIUTYAY WIH MEPUOJI, WIH IJIOWAAb OCHMWLTUPOBAHUS YIOMSIHYTON 3JIEKTPUYECKOI SHEPTUH, UM €€ TPOU3BOJI-
HYIO TI0 BPEMEHH, U BTOPOW HabOp OJHOTO MK Oojiee BXOJHBIX 3HAUEHUH HE BKIIFOYACT B c€0sl aMIUTUTYABI OC-
MUUTAPOBAHUS YIIOMSHYTOH SJICKTPHUECKON SHEPTHUU WK €€ TIPOM3BOAHON 10 BpeMeHu. [Ipu BeIOOpE mepBOTO
Habopa, BKIIOYAIONIETO B ce0sl aMIUTUTYAY, WIX IIEPHOJ, WIIH TUIOIAAb OCIIMITHPOBAHUS, IepBasi 3aBHCUMOCTh
MOJKET OBITh OCHOBaHA Ha MHTEHCHBHOCTH BI0Xa, HAIIPUMEP Pacxoje MOTOKa, U 00eCIiednBaeT TOYHOE BBIXOJ-
HOE 3HaYeHHE, U MPH BEIOOpE BTOPOI 3aBICHMOCTH HE HA OCHOBAaHMH MHTEHCUBHOCTH MOKHO 00€CTIEYNTh MEHEE
TOYHYI0, HO 00JIee HaJIC)KHYIO BTOPYIO 3aBHCUMOCTb.

B BapmaHTax OCYIIECTBJICHUS MEPBEI U BTOPOW HAOOPHI BXOIHBIX 3HAYCHUH BKIIFOYAIOT B CEOS UTUTCITh-
HOCTB BJIOXa ITOJIb30BATElsl Yepe3 MPOTOYHBIA KaHAN W/WIN JTUTEIHHOCTh MOAYH JICKTPUYCCKON HEPTruu B
HATrpPEeBATEIEHYI0 CHCTEMY (HAIpHMeEp, JIUTSIBFHOCTh BKJIFOUCHMS KHOMKH BeiimuHara). IlocpenactBom BbIOOpa
OOIIMX BXOJHBIX 3HAYCHUH NI BKJIFOUCHUS B HUX YIIOMSHYTHIX JUTHTEIHHOCTEH MOXHO YYUTHIBATH JTHTEIb-
HOCTh BJOXa Yepe3 MPOTOYHBIN KaHall, BMECTO pacxojia MOTOKa, MPH ONPEACICHUN O0IIEero KOIMIECTBA a3p030-
JIs1, JOCTABIIIEMOTO B TEUCHHE BAOXA.

B BapmaHTax OCyIIECTBICHHS CXEMBI BHIITOTHEHBI TaK, YTO, €CIIM HAOOp BXOIHBIX 3HAUYEHUS MOIYIHUTH He-
BO3MOYKHO, BBIXOJHOE 3HAYCHHE OTPEAEIIICTCS IO BEIXOIHOMY 3HAUCHHIO, ITOTyICHHOMY W3 MPEIBIAYIIero BIO-
Xa Toyib30BaTeNsl. biarogaps onpeneneHuio BEIXOAHOTO 3HAUSHHS U3 MPEABIIYIIEero BI0Xa B CIIydae, B KOTOPOM
nepByro (MM KaK MEepBYIO, TaK U BTOPYIO) 3aBUCHMOCTH PEan30BaTh HEBO3MOXKHO (HAIpUMep, W3-3a HEBO3-
MOJKHOCTH OTPEIETICHUS COOTBETCTBYIOMINX BXOIHBIX 3HAUEHHI), CHCTEMa BKIIFOYAET B ceOs HAIEKHOE CPEICT-
BO JIJIs1 OTIpeIeNICHUs BBIXOJHOTO 3HAUEHHUSI.

Hacrosiee m300peTeHne npeanaraet cnocod ompeesicHus mapaMeTpa MoToka B CHCTEME TeHEpaIluH ad-
PO30JIsL, IIPH 3TOM CIIOCOO COJEPIKUT CIIEAYIONIE ATATIbI:

HM3MepeHue mapaMeTpa MEKTPUIECKON SHEPTUU B HArpeBaTeIbHON cucTeME;

OTIpeJ/ICIICHUE OTHOM MK 00JIee XapaKTEPUCTHUK 110 YIIOMSHYTOMY IapaMeTpy dJICKTPUICCKOM SHEPTHU;

BBEIOOp HAa OCHOBAaHUM HAMICHHON XapaKTEPUCTHKH OMHOW M3 MHOXKECTBA Pa3HBIX SMITUPUYCCKHUX 3aBHCH-
MoOCTeil MeXITy U3MepsieMbIM MTapaMeTPOM IIEKTPUIECKOI SHEPTHH U ITapaMeTPOM ITOTOKa;

peanu3arys yIoMsIHyTOH 3aBUCHMOCTH ISl ONpEACICHHS apaMeTpa IMOoToKa.
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Crioco0 MOJKeT peann30BaTh JI00ble BAapHaHThI OCYILIECTBICHUS CIIOC00a, PACKPHITHIE B HACTOSIIECH 3asBKE.

Hacrosimee n3o0peTenue npeiaraeT CUCTEMY T'eHEepalyuy a’spo30Iis JUIsl 00pa3oBaHUs adpo30IIs U3 a’po-
30J1€00pa3yIoNIero MpeKypcopa, MPH TOM CHCTEMAa COJEPKHUT

ANEKTPUUYECKYIO HATPEBATEIbHYIO CHCTEMY Il HArPEBaHUS YIIOMSHYTOTO IIpeKypcopa, YToObI 00pazoBaTh
a’p03017Ib;

MIPOTOYHBIN KaHAM JJIs IMPOITYCKaHMS TOTOKA, BKIIFOYAIOMIETO B ce0s a3p030J1b, K OIH30BATEIIO;

IIpUYEeM HarpeBaTelbHas CHCTEMa COO0IIaeTcs 0 TeKy4el Cpeie ¢ MPOTOYHBIM KaHaJIOM;

ANEKTPUYECKUE CXEMBI JJIS MTOJAa4M TPEABAPUTEIBHO 3aJaHHOTO KONIWYECTBA DJICKTPHUECKOH HHEPTUHU B
HarpeBaTebHYI0 CUCTEMY, YTOOBI CTaOMIIM3MPOBATh MapaMeTp JIEKTPUIECKON SHEPrHU B HarpeBaTeIbHON CHC-
TeMe, JIEKTPUIECKUE CXEMBI JUIsl ONpeAeIeHHs NapaMeTpa, OTHOCSIIEToCs K MMOTOKY B IIPOTOYHOM KaHalle, Ha
OCHOBAHUH CTAaOWJIM3HPOBAHHOTO MapaMeTpa ICKTPUICCKON SHEPTHH B HATPEBATEIBHON CUCTEME, IPUYEM TIa-
pameTp, OTHOCSIIIUICS K MOTOKY, SIBJISIETCSI OJHUM HJIM OoJiee U3 KOJIMYECTBA OJHOTO MM 00Jjiee KOMIOHEHTOB
a’po30JIsl.

[TocpencTBoM momaun MpeABAPUTENHHO 3alaHHOTO KOJIMYECTBA DIICKTPHUYECKOM JHEPTUH B HarpeBaTellb-
HYIO CHCTEMY, YTOOBI CTaOMIM3HPOBATH MapaMeTp B HEH AJIEKTPHUCCKON SHEPTHH, KOHKPETHBIH MpU3HAK Imapa-
MeTpa AIEKTPUICCKON SHEPTHr (HApHMep, aMIUIUTYAY, TIepHO WIN IUIOMAb OCHIIINPOBAHUSA) MOXKHO W3-
BJICYB C IMOBBIIICHHOW TOYHOCTHIO U, CIEIOBATEIBHO, HCIIOIB30BATE IS ONIPEICIICHHS TapaMeTpa, OTHOCAIIECTO-
¢4 K MIOTOKY, C COOTBETCTBYIOIIEH MOBBIILIEHHOW TOYHOCTHIO.

Hacrosmee m3o00peTenne npeaiaraetr cnoco0 ompeesieHus mapaMeTpa IMoToka B CHCTEME TeHepaIui ad-
PO30JISL, TIPH 3TOM CHOCOO COAEPIKUT CIICTYIOIIUE TAIIBI:

moJia4a MpeBapUTEIHHO 3aJaHHOTO KOJHYECTBA JIICKTPHUYCCKONW DHEPTUU B HATPEBATCIBHYIO CHUCTEMY,
YTOOBI CTAOMIM3UPOBATE TTApAMETP JICKTPUUCCKOM YHEPTUHU B HATPEBATEIBHON CUCTEME;

OTIpeJieJICHUE TTapaMeTpa, OTHOCSILEToCs K MOTOKY, Ha OCHOBaHUH CTaOMIM3MPOBAHHOTO MapaMeTpa dJIeK-
TPUYECCKON FHCPTUH B HATPECBATEIBHOM CHCTEME, MPUUYEM MapaMeTp, OTHOCSIIMNCS K MOTOKY, SBISICTCS OHIM
Wiy OoJiee U3 KOJMYEeCTBa OTHOTO WM 00Jiee KOMIIOHEHTOB a3p030JIs.

Hacrosmee m3o0perenne mpemaraeT KOMIBIOTEPHYIO IPOTPAMMYy WIIH JJIEKTPHYECKUE CXEMBI, KOMITBIO-
TEPHO-YUTAEMBII HOCHUTEINb, COACPKAIINN KOMIBIOTEPHYIO TIPOTPaMMy JJIS BBEIIOJIHEHUS OZHOTO Min Ooiee u3
PaCKPBITHIX BBIIIE CIIOCOOOB.

Kparkoe onucanue ¢puryp

ACHEKTHI, MPU3HAKN W MPEUMYIIECTBA BAPHAHTOB OCYIIECTBICHUS HACTOSIIETO N300peTeHus OymyT ode-
BUIHBI U3 TOCJIEIYIOMIETO ONMMCAHMS BapHAaHTOB OCYIIECTBIICHHS, TIPUBEACHHOTO CO CCBUIKOI Ha MpHiIaraeMble
YepTeXkH, Ha KOTOPBIX CXOIHBIC YHCIOBBIE ITO3UIUH 0003HAYAIOT CXOJHBIEC DJIEMEHTEHI.

Ha ¢uwur. 1 nokazana 6J10K-cXeMa CHCTEMBI, TPEICTABIISAIONIAs KOMIIOHECHTEI BApUAHTa OCYIICCTBIICHHS CUC-
TEMBbI TeHEePaIU a3pO30JIs.

Ha ¢wur. 2 nokazano cxemarnueckoe n3o0pakeHue, MpeACTaBIIIoNee KOMIIOHEHTHl BapHaHTa OCYIIECTB-
JICHUsI CUCTEMBI, TIOKa3aHHOU Ha ¢wur. 1.

Ha ¢wr. 3 - cxemarnueckoe n3o0pakeHHe, NMPEICTABISIONIEE BAPUAHT OCYIIECTBICHHUSI CHCTEMBI, MOKa-
3aHHOH Ha ¢wur. 1.

Ha ¢wur. 4 nokazana 6J10K-cXxeMa MOCIIEAOBATEIFHOCTH OIEpaIiid, BHIITOJHACMBIX B BapHaHTE OCYIIECTB-
JICHWSI CICTEMBI, IIOKa3aHHOH Ha (UT. 1, C LeNbI0 ONpeeieH s mapaMeTpa IOTOKa Yepe3 YIOMSHYTYIO CHCTEMY.

Ha ¢ur. 5 mokazano cxemaTmueckoe M300paxXeHNe, MPEICTABIAIONIEe KOMIIOHEHTH BapHaHTa OCYIIECTB-
JICHUS] CUCTEMBI T€HEPAINU adpO30JIs, TOKa3aHHOU Ha ¢wur. 1.

Ha ¢uwr. 6 - cxemaTnueckoe M300paskeHue, PEICTABISIONIEE CXEMbl BapUaHTa OCYIIECTBICHHS CHCTEMBI,
MOKa3aHHOW Ha (GUT. 1, IpU 3TOM CXEMBI IPETHA3HAYCHBI [UIS OTIPEICICHUS TTapaMeTpa AIEKTPHUYCCKON IHEPTUN
B HarpeBaTeJIbHOM CHCTEME.

Ha ¢ur. 7 - cxemarnueckoe n3o0pakeHue, npecrasisiomee 0ojee NOAPOOHYIO peaTi3alio cXeM, oKa-
3aHHBIX Ha QUT. 6.

Ha ¢wr. 8 nmokaszan rpaduk, MoKa3bIBalOMN IPUMEp HIEKTPHIECKOTO TOKa Yepe3 IIEKTPUUECKYIO Harpe-
BaTENBHYIO CHCTEMY B BapHAHTE OCYILIECTBICHHS CXEM, IIOKa3aHHBIX Ha (ur. 6 wim 7.

Ha ¢wur. 9 - rpaduk, npeacTapiIsiomuil IEKTPUISCKUI TOK, TIOKa3aHHBIA Ha QUT. 9, ¥ BTOPYIO MTPOU3BO/I-
HYIO IT0 BPEMEHH OT TaHHOTO TOKa.

Ha ¢wur. 10 - rpaduk, TOKa3bIBAIOMIHIA TPUMEP MIEKTPUIECKOTO TOKA U BTOPYIO MPOU3BOJAHYIO MO BpEMEHHU
OT HETO Yepe3 DJIEKTPUIECKYI0 HarpeBaTeIbHYI0 CHCTEMY B BapHAHTE OCYIIECTBIICHHUS CXEM, MOKA3aHHBIX Ha
¢ur. 6 unmm 7, ¢ 6osee moaPoOHO M300pAKEHHBIM 3P PEKTOM BAOXA MOIB30BATENS Yepe3 MPOTOUHBIA KaHAII CHC-
TEMBI, IOKa3aHHOH Ha ¢wur. 1.

Ha ¢ur. 11 - rpaduk, moka3pIBarOIIU MPUMEp IEKTPHUYSCKOTO TOKA U BTOPYIO MPOU3BOIHYIO 10 BpEMEHH
OT HEro yepe3 JICKTPHUUECKYIO HAarpeBaTelbHYI0 CUCTEMY B BapHaHTE OCYIIECTBICHHS CXEM, IOKa3aHHBIX Ha
¢wur. 6 wm 7, ¢ 6oee MoApoOHO N300paKEHHBIM 3PPEKTOM BIOXA MOJIB30BATENS YePe3 MPOTOYHBIH KaHaJl CHC-
TEMBI, IOKa3aHHOM Ha (GUT. 1, IPU 3TOM BIOX HAYAT paHbIIE, YeM MoKa3aHo Ha ¢wur. 10.

Ha ¢wur. 12 nokazana 0JI0OK-cXeMa MOCIICTOBATEIBHOCTH ONEPAITHiA, BRITIOIHIEMBIX B BAPUAHTE OCYIIIECTB-
JICHWUS CUCTEMBI, TIOKa3aHHOU Ha Qur. 1, ¢ IeNBI0 ONpeeNIeH s mapaMeTpa MOToKa Yepe3 yIOMIHYTYIO CHCTEMY,
IPY 3TOM TapaMeTp CTaOMIN3UPOBAH MPEIBAPHUTEIBHO 3aJaHHBIM KOJHMYECTBOM J3JICKTPHUUECCKON SHEPTHU IO
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OIIpeJIeTICHUsI YIIOMSHYTOTO IapaMeTpa.

Ha ¢wur. 13 - 6ok-cxema MmocieI0BaTeIbHOCTH OTICPAIIUii, BBITOTHICMBIX B BAPHAHTE OCYIICCTBICHUS CH-
CTEeMBI, TIOKa3aHHOW Ha QuT. 1, C IENBI0 ONpeAeNeHHs MapamMeTpa MOTOKa Yepe3 YIOMSIHYTYIO CHCTeMY, IpHu
STOM MapaMeTp OCHOBaH Ha OCIIJUIMPOBAHHUH MapaMeTpa dJICKTPUUECKOW YHEPTUH B HArpeBaTEIHHOH CHCTEME
YIOMSHYTOU CHCTEMBI, H OCHMJUTMPOBAaHHUE BBI3BAHO HAYAJIIOM W/WIM OKOHYAHHWEM BIIOXOM, CO3JAIOIINM ITOTOK
yepe3 yIOMSHYTYIO CHCTEMY.

Ha ¢ur. 14 - 6mok-cxema mociie10BaTeIbHOCTH OTIepaIiii, BBIMOJHIEMBIX B BApHAHTE OCYIICCTBIICHUS CH-
CTEeMBI, TIOKa3aHHOW Ha Qur. 1, C IEeNpI0 ONpeAeNeHHs MapamMeTpa MOTOKa Yepe3 YIOMSIHYTYIO CHCTeMY, IpH
9TOM IapaMeTp OIPEACISETCS C UCTIONB30BAHUEM OJIHOW M3 MHOXKECTBA Pa3HBIX 3aBHCUMOCTEH.

IHonpoGHoe onncanne BADHAHTOB OCYIIECTBICHUS

[lepen ommcanueM HECKONBKHX BapHAaHTOB OCYIIECTBIICHUS! CHCTEMBI T€HEPALlMH adpo30Jis, CIENyeT MHOo-
HSTh, YTO CHCTEMa HE OTpaHWYCHA ACTAISIMHA KOHCTPYKIMH WM 3TamaMH crocoba, oOBICHIEMBIMU B TIOCIE-
nytomeM onucanuy. CHEeNHANTUCTaM B TaHHOW OOJIACTH TEXHHUKH, UCIIONB3YIOMIMM PEUMYIIECTBA HACTOSIIETO
n300peTeHus, OyaeT O4eBHIHO, YTO CHUCTEMa JOIYCKAeT APYrHe BapHaHThl OCYLIECTBICHHS M MPAKTHYECKOE
MPUMEHECHNE FITH HCTIOTHEHNE Pas3IIHBIM 00pa3oM.

Hacrosmee m300peTeHrne MOXKHO JTydIle TOHATh, IPUHAMAas BO BHIMAHHE CIEIYIOIIE OSICHEHHUS.

B KOHTeKcTe HACTOSIICH 3asIBKM TEPMHH "YCTPOHCTBO T€HEpaIMu a’dpo30is” Wi "yCTpOHWCTBO" MOXKET
BKITIIOYATH B ce€0sl KypUTEIBFHOE YCTPOHCTBO IUIS TOCTAaBKH adp030JIs MOJIB30BATEINIO, BKIIIOYAs a3p030ib IS Ky-
PeHHUs, TOCPEICTBOM OJIOKa TEHEpaIiy a3po30iis (HampuMep, HarpeBaTelsl WM aToMai3epa, KOTOPBIi o0pasyer
map, KOTOPBIA KOHACHCHPYETCS B a3p030JIb Mepe]] MoJa4el K BBIITyCKHOMY OTBEPCTHIO YCTPOICTBA, HaIIpUMeEp, B
MYHJIITYKE, JUIS BABIXaHUS I10JIb30BaTENEM). A3P030JIb Ul KyPEHHUS] MOXKET OTHOCHTCS K a3pO30JII0 C pa3Me-
pamu vactur 0,5-7 MkM. Pasmep gactui Moket ObITh MeHbIe, 4eM 10 wim 7 MKM. YCTPOHCTBO MOKET OBITh
nopratuBHbIM. OmpeneneHue "MOPTaTUBHOE" MOKET OTHOCHTBCS K YCTPOMCTBY, NpeJHAa3HAYEHHOMY ISl HC-
MOJIB30BAHUS C YACPKUBAaHHEM I10JIb30BaTEIEM. Y CTPOMCTBO MOXKET OBITH BBIIIOJIHEHO C BO3MOXHOCTBIO 00pa-
30BaHUS NIEPEMEHHOTO KOJIMYECTBA a’po30Jisl, HallpuMep, MOCPEJCTBOM IIPUBEACHUS B JACHCTBUE aToMal3epa B
TEYEeHHE IePEMEHHOTO MMPOMEXYTKa BPEMEHH (B MPOTHBOMIOJIOKHOCTD JO3UPOBAHUIO a3p030Jsi), KOTOPHIA MO-
JKET PeTyINPOBATHCS IyCKOBOH cxeMmoii. [TyckoBas cxema MOXKeT aKTHBH3UPOBATHCS MTOTb30BATEIEM, HATIPHMED,
KHOTIKOH BKJTIOUEHUS BEUITHHTA W/FITH TaTINKOM BJIOXa. Y CTPOMCTBO MOKET OBITH BBIITOJHEHO C BOSMOXKHOCTBIO
00pa30BaHMs IEPEMEHHOTO KOJIMYECTBA a3PO30Jisi, HATIPIMEP, IIOCPEICTBOM IPUBEICHUS B JCHCTBHE aToMaii3e-
pa B TeUeHHE MEPEMEHHOTO MPOMEXYTKa BPEMEHH (B MPOTHBOIOIOKHOCTD JO3UPOBAHHUIO ad3PO30JIs), KOTOPBIH
MOJKET PEeryInpoBaThCs IyCKOBOH cxeMoi. ITyckoBas cxema MOXKeT aKTHBH3HPOBATHCS TIOJIH30BaTENIEM, HAIIPH-
Mep, KHOTIKOW BKJIFOUCHHSI BEUITMHTA W/WIHM TATINKOM BHOXAa. [laTYMK BJOXa MOXET pearupoBaTh HA MHTCHCHB-
HOCTH BJIOXa, & TAKXKE HA JIUTEIBHOCTH BJI0XA, YTOOKI TOMMYCKATh MoJIaqy OOJBIIEro MIIK MEHBIIETO KOJIHMICCTBA
mapa ¢ y4eToM WHTCHCUBHOCTH BI0Xa (YTOOBI MIMHUTHUPOBATH 3PPEKT KypeHUs TPAIUIIMOHHOTO CrOPASMOro Ky-
PHUTEIHHOTO U3ICTHs, HAPUMEpP, CUTapeThl, CHUTaphbl, TPYOKH M T.I.). YCTPOHCTBO MOXET BKIIIOYATH B ceOs
CPEICTBO PErYIHPOBKH TEMIICPATyphbl, HAMpPUMEp, MPOTOPIUOHANBHBIA-UHTETPANTbHBIH-1H()(HEpeHINATBHBINA
(ITMT) xoHTpOIMIEp, YTOOBI OBICTPO MOBHIIIATH TEMIIEPATYPy HATPEBATEIs W/WIM HArpeBaeMoro a’po3osieodpa-
3YIOIIETO BemecTBa (TPeKypcopa a’po30isi) M0 KOHKPETHOW IENICBOW TEMIIEPATyphl M 3aTeéM MOIIEPKUBATH
TEMIIepaTypy Ha YpOBHE IICJICBOM TEMIIEpaTyphl, HE3aBUCHMO OT KOJIMYECTBa BeiecTBa (IIpeKypcopa), IpUCyT-
CTBYIOIIETO B OJIOKE TCHEPALINHU a3PO30JIs, M HE3aBUCHMO OT HHTCHCUBHOCTH BJIOXA ITOJIE30BATEIIS.

B xoHTekcTe HacTOsIIEH 3assBKA TEPMHUH "CUCTeMa TeHepaiuy adpo3oiist” win "cuctema' MOXKeT BKIIIOYATh
B ce0s YCTPOWCTBO WIIM IIPH JKEJIIAHUH IPYTHE CXEMBI/KOMIOHEHTHI, CBA3aHHBIC ¢ ()YHKIIMOHUPOBAHUEM YCTPOM-
CTBa, HAIIpUMep neprdeprieckoe yCTPOHCTBO W/HITH APYroe JUCTAHIMOHHOE KOMIIBIOTEPHOE YCTPOHCTBO.

B koHTekcTe HacTosIIeH 3asABKH TEPMHH "a’po30Jib" MOXKET BKIIOYATh B Ce0sl CYyCIIEH3HMIO IPEKypcopa B
(hopme 4ero-To OJHOTO WK OoJIee U3 TBEPBIX YACTHIL; KHJIKUX Karenb; ra3a.

YromsiHyTast CycleH3usl MOKET HaXOJUThCS B Ta3e, B TOM YHCIIe B BO3ayxe. B Hacrosmeil 3asBke a’spo-
30JIb MOXET O3HAUaTh/BKIIIOUATh B ceOs mmap. Ap030JIb MOXKET BKIIFOYATh B ce0sl OJJMH WiIN 0oJjiee KOMIIOHEHTOB
HpeKypcopa.

B xoHTEKCTEe HACTOAIIEH 3assBKH TEPMHH "a’dpo30Jeo0pa3yromuii mpexypcop", wim "mpekypcop", wim "as-
po3oseobpasyrollee BemecTBO", MIH "BEIIECTBO" MOXKET OTHOCHTHLCS K YEMY-TO OJHOMY WJIH O0Jiee U3 KHUIKOCTH;
TBEPIOTO BEIUIECTBA; TeJs; IPYroro BemecTBa. lIpexypcop MokeT oOpabaThIBaThCS aTOMal3epoM YCTpOICTBa,
9TOOBI (POPMHPOBATH a3P0O30JIb B COOTBETCTBHH C OIpEICIICHHEM B HacTosmel 3asBke. [Ipexypcop MoxeT co-
JIepXKaTh YTO-TO OJHO WM OoJiee U3 HUKOTHHA; KOQEeHHA MM APYTOro aKTHBHOTO KOMITOHEHTAa. AKTHBHBINA KOM-
MOHEHT MOXXET MEPEHOCUTHCSA CPEeNOW-HOCUTEIEM, KOTOpast MOXKET OBITh XKHUIKOCTBI0. Cpema-HOCUTEIh MOXKET
BKITIOYATh B ce0s MPONMUICHIIIMKOb WIH MIUIEPUH. BO3MOXKHO Takke MPHUCYTCTBUEC apOMAaTHU3aTOpa. ApoMaTH-
3aTOp MOJKET BKJIIOYATH STHIIBAHWIMH (BaHWIIb), MCHTOJ, M30aMuUiIanerat (0aHAHOBYIO 3CCCHIIUIO) MU YTO-TO
nogo0Hoe.

B koHTekcTe HacTosied 3asBKH "IJIEKTPUUYECKHE CXEMBI', WIH "dJIeKTpUYecKue cxembl", uian "cxeMsbl",
WK "CXeMBI YIPaBICHUS" MOTYT TEPMHHOJIOTUICCKU 03HAYATh, OBITh COCTABHOW YaCTHIO WM BKIIOYAThH B ceOs
YTO-TO OJHO WK O0Jiee U3 CICAYIONIMX WIH APYTUX IMOAXOJSAIINAX AlIapaTHBIX MM MPOTPAMMHBEIX KOMIIOHCH-
TOB 3aKa3HOH crenuanm3upoBaHHo MHUKpocxeMmbl (ASIC); 37eKTpOHHOM/AIEKTPUIECKON CXEMBI (HAIpUMED,
MIACCHBHBIX KOMITOHEHTOB, KOTOPHIE MOTYT BKJIIOYATh B Ce0sI COUETAHMS W3 TPAH3UCTOPOB, TpaHC(HOPMATOPOB,
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PE3UCTOPOB, KOHAEHCATOPORB); Tpolieccopa (KOJUIEKTUBHOTO TI0JIb30BAHUS, CIIEIHAIN3UPOBAHHOTO MM TPYIIIO-
BOT0); MaMATH (KOJJIEKTUBHOTO IOJb30BaHMs, CIIEHUAIN3UPOBAHHON WM TPYHIIOBOI), KOTOPHIE MOTYT BBIIOJI-
HATH OAHY WM Oo0Jiee MPOrpaMM CHCTEMBI IPOTPaMMHOTO O0ECTICUeHHS WM allapaTHO-IPOrpPaMMHOTO oOec-
TIeYeHNsT; KOMOMHAITMOHHON JTOTMYECKOH CXEMBI. DJIEeKTPHUECKHE CXEMBI MOTYT OBITh LIEHTPAIN30BAHO PACIIO-
JIOXKCHHBIMU BHYTPH YCTPOWCTBA MIIM PACIIPENICIIEHHBIMH, B TOM YHCIIEC PaCIpPElIeIeHHBIMU B YCTPOICTBE /WK
B OHOM WM OoJjiee KOMIIOHEHTOB, CBS3aHHBIMHU C yCTPOICTBOM, HalpuUMep, B COCTaBe CHUCTeMBL. KoMmoHeHT
MOJKET BKIIIOYaTh B c€0s YTO-TO OJHO WM 0OJiee M3 CETEBOTO KOMIIbIOTEpa (HampuMep, YAaJeHHOTO cepBepa);
007agHOTO KOMTIBIOTEPa; Neprudeprudeckoro yctpoiictBa. CXeMbl WM (YHKITMH, COOTBETCTBYIOIIHE CXEMaM,
MOT'YT OBITh pEeaJM30BaHbl IIOCPEICTBOM OIHOTO WM 00jee MPOrpaMMHBIX WJIM MHUKPOIIPOrPaMMHBIX MOJYJIEH.
CxeMBl MOTYT BKJIIOUaTh B ce0sl JIOTHUECKHE CXEMBI, [I0 MEHBIIIEH Mepe YaCTHYHO, BHIIIOJIHEHHBIC B alNapaTHOH
thopme.

B konTekcre HacTosmel 3asABKH TepMHH "mpoueccop” mim "pecypchl sl 00padoTku nHpopmanuu” mMo-
JKET OTHOCHUTBCS K OJHOMY WM Ooiyiee Giokam Juis oOpabotku mHpopmMarmu, Bkitodass ASIC, MUKPOKOHTpOII-
nep, FPGA (mporpaMMupyemMyo JIOTHYECKYI0 HHTETPAIBHYIO CXEMY), MHKPOIPOLIECCOP, BO3MOXKHOCTH LIU(pPO-
BOTO CHUTHanbHOTO mporeccopa (DSP), koHeuHyI0 MalIMHy WM OPYroW MOAXOASIINN KOMIOHEHT. IIporeccop
MOJKET BKJIFOUATh B c€0s1 KOMIBIOTEPHYIO IIPOTpaMMy B BHIE€ MAITMHOYUTAEMBIX KOMAH]I, XPAHAIIUXCS B TTaMs-
TH, W/WIN IPOrpaMMUpyeMBbIe JIOTHYECKHE CXEeMBI. [Ipomeccop MOXKeT MMETh pa3iudHble KOHQHUTypaIyu, COOT-
BETCTBYIOIIME TEM, KOTOPBIE OMMCAHBI IUII CXEM, HaIpUMep, HaXOAAILINECs BHYTPH W/WJIM BHE yCTPOHCTBA B
COCTaBE CHCTEMBL.

B koHTeKCcTe HacTosIIeH 3aBKH TEPMHH "KOMITBIOTEPHO-IYUTAEMBIH(bIe) HOCUTENh(H)" MOTYT BKJIIOYATh B
ce0s1 0OBIYHYIO JIONTOBPEMEHHYIO MaMsTh, HAPUMED, YTO-TO OJHO WM OoJiee M3 MaMsITH C IPOU3BOJILHOM BBHI-
6opkoii (RAM); koMnakT-arcka nmocrossHHoi namati (CD-ROM); HakonumTenst Ha )KECTKUX MarHUTHBIX JTUCKaX;
TBEPAOTEIBHOTO HAKOIUTEINS; (IIPII-HAKOIMTEIIS; KapThl MaMSATH; ITOCTOSHHON HMaMsATH Ha HHU(pPOBOM BHEO-
mucke (DVD-ROM); ruOKkoro qucka; HAKOIUTEINS HA ONTUYCCKHUX TUCKAX.

[TamaTe MOXXET MMETh pa3iIMuHble KOH(HIYpaluu, COOTBETCTBYIOIIME TEM, KOTOpPBHIE OIMCAHBI I
cxem/mporieccopa.

B xoHTEKCTE HACTOSIIICH 3asBKU TEPMHH "PECYpCHI CBSI3U" MOMKET OTHOCUTCS K aImmapaType W/ MUKPO-
MPOTPAMMHBIM CPEICTBAM ISl SJIEKTPOHHOW Tepenadn WHpopMmanuu. Pecypcel OecpoBOIHOI CBSI3M MOTYT
BKITIIOYATH B ceOd ammaparypy AJIs Mepeaadd W IpueMa CHUTHAJIOB M0 Pafo W MOTYT BKIIOYATh B ceOs pa3ind-
HbIe (POPMBI OCYIIIECTBIIEHUS MMPOTOKOJIOB, HanpumMep, ctanaapt IEEE 802.11 (MHcTUTyTa MHXXEHEPOB TIO 3JIEK-
TPOTEXHUKE U 3eKTpoHKKe) n Bluetooth™ Crnennanbaoit paboueit rpynmsr, Kirkland Wash. Pecypcsr npoBon-
HOW CBSI3W MOTYT BKJIIOYaTh B ceOsl YHUBEpCalbHYIO TocieaoBarenpHyto muHy (USB); MynbTUMeTUHHBIN WH-
tepdeiic Bricokoi uetkocT (HDMI) wimu apyrue ¢GopMBI OCYIIECTBICHHS MPOTOKOJIOB. Y CTPONCTBO MOXKET
BKJIIOYATh B C€0sI PECYpPCHI CBSI3H ISl CBSI3U C EPUPEPUUECKIM YCTPOHCTBOM.

B xoHTeKcTe HacTosIIeH 3asBKU BBIpaKCHHE "HarpeBaTesibHas CHCTEMa COOOIIaeTes Mo TeKydel cpeze ¢
MPOTOYHBIM KaHAJIOM" MOXKET OTHOCHTCS K B3aUMOJCHCTBHUIO MM OOMEHY MEXIY HarpeBaTelbHONH CHCTEMOH U
MIOTOKOM, TPOITYCKaeMBIM MPOTOYHBIM KaHAJIOM, HalpuMep (Ho 0e3 orpaHu4eHHs), MeXAy TaKUMHA KOMIIOHEH-
TaMM HarpeBaTeJbHOW CHCTEMBI, KaK HarpeBaTelbHas CHHMpajib M BO3IAYyX, NPEKypcop, TBEPAbIC MaTepHaibl
W/MIIA a3p030J1b, colepKamiecs B moToke. HampuMep, HarpeBaTeabHast CHCTEMa COOOIIaeTcs 0 TeKy4er cperne
C MIPOTOYHBIM KaHAJIOM, €CIIM HarpeBaTEIbHBINA 3JIEMEHT, HAIIPUMEp KaTYyIIKa, Paclioo’KeH B MPOTOYHOM KaHa-
ne. B maHHOM ciTy4ae HarpeBaTeNbHBIA AIIEMEHT HarpeBaeT MOTOK U, HA000POT, MOTOK MOXKET OXJIaXKIaTh Harpe-
BaTEJIbHBIN DJIEMEHT.

B xoHTEKCTE HACTOSIIICH 3asBKU TEPMHH "ceTh" WIN "KOMIBIOTEPHAS CETh'" MOXET OTHOCHTBCS K CHCTEME
JUTSI JIEKTPOHHOH Tiepenayn nHpopManuu. CeTh MOXKET BKII0YaTh B ceOs OHY WK OoJiee ceTelt Jro00ro THIIa,
KOTOpBIC MOT'YT BKJIIOYaTh B ce0sl Ha3eMHYIO CeTh MOOHMJIBHOW cBs3M obuiero noib3oBanus (PLMN); renedon-
HYIO CeTh (Harpumep, KOMMYTHpyeMylo Tele(OoHHYI0 ceTh odmiero noib3oBanus (PSTN) u/mmm a 6ecnpoBon-
HYIO ceTh); JokanbHyto ceTb (LAN); obmeropoackyro cetb (MAN); riiobansHyro koMmnbioTepHyto cetb (WAN);
CeTh IOJACUCTEM MYJIbTHMeIUiHON cBsi3u Ha 0aze IP-nmakeros (IMS); kopnopatuBHylo cetb; MHTEpHET; BHYT-
PEHHIOIO CETb.

B koHTeKcTe HacToOsIIEH 3asBKM TEpMUH "TiepuepruuecKoe yCTpoHCcTBO" MOXKET BKJIIOYATh B ce0s dIIeK-
TPOHHBIE KOMIIOHEHTEHI, TIeprueprdecKre 0 OTHOMICHUIO K ycTpoiicTBy. [lepudeprudeckoe yCTpOWCTBO MOXKET
COJZIEPXKATh AMEKTPOHHBIE KOMITBIOTEPHBIE YCTPOWCTBA, BKJIIOYAIOMINE B ce0st cMapT(oH; HePCOHAIBHBIA AJIEK-
TpoHHBIH cekperapb (PDA); a koHTpouIep BUIACOUTD; MJIAHIIET; IEPEHOCHONH KOMIIBIOTEP; WU APYroe moao0-
HOE yCTPOICTBO.

B koHTeKCTe HacTOsIIEH 3asBKH TEPMHH "yIacTOK XpaHEHHUSI" MOXKET OTHOCHUTHCS K YIaCTKy YCTPOWCTBA,
BBITIOJTHEHHOMY C BO3MOXXHOCTBIO XpaHEHHsI IPeKypcopa.

B kxoHTekcTe HacTOSIIEH 3asBKH TEPMUH "CHCTEMa JIOCTAaBKH' MOXET OTHOCHTHCSI K CHCTEME, TIpeIHa3Ha-
YEeHHOH ISl JOCTaBKU a’po30Jisl MOJIb30BATENI0 B pe3ynbTare Boxa. Cucrema JOCTaBKM MOXET BKIIIOYATh B
ce0st MyHIIITYK MM y3€J, COAEpKalui MyH/IITYK.

B koHTekcTe HacTosien 3asBKM TEPMHUH "TPOTOUYHBIN KaHal" MOXKET OTHOCUTHCA K IIYTH WU 3aKPBITOMY
MPOXOAY Yepe3 YCTPOHCTBO, Yepe3 KOTOPHIH I0JIb30BATENh MOXKET BIBIXaTh ISl TOCTaBKH a’posoisi. [Iporou-
HBIH KaHaJ MOKET OBITH BRITTOJHEH C BO3MOXKHOCTBIO TIpHEMa a3p030JIs.
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B konTekcTe HacTosIeH 3asBKA TEPMHUH "HOTOK" MOXKET OTHOCUTHCS K MOTOKY B MPOTOYHOM KaHaje U
MOXET BKJIIOYaTh B ce0s1 BO3/LyX, KOTOPHI MOXKET BTSTHBATHCS B MPOTOYHBIM KaHAI B PE3yJbTaTe BIOXa Yepes3
MIPOTOYHBIA KaHaJI, F/HITH a3PO30Th.

B koHTEKCTe HaCTOsIICH 3a1BKU TEPMHH "BIOX" MOXKET OTHOCHUTHLCS K BIOXY TOJB30BaTeNs (HAIpUMeEp,
BCJIEJICTBHE PACIIMPEHHUS €T0 JIETKUX) JJIS CO3MaHMS YMEHBIICHHS JaBJICHUs, YTOOBI BBI3BIBATH IIOTOK Yepe3
MIPOTOYHBII KaHaJ.

B koHTeKCcTe HACTOsIIIEH 3asBKH TEPMHUH "aToMaii3ep" MOXKET OTHOCUTHCS K YCTPOUCTBY It (OPMUPOBa-
HUS a3p030JIs1 U3 IpeKypcopa. AToMai3ep MOKET BKIIOYATh B ce0sl HarpeBaTeIbHYIO CHCTEMY, YIBTPa3BYKOBYIO
WY IPYTYIO TIOAXOSIIYIO CUCTEMY.

B xoHTeKCTe HacTosIIe! 3a9BKH TEPMUH '"TTapaMeTp 3JIEKTPUUECKOI 3HEpruy B HarpeBaTeNnbHON cucteme"
WM "M3MepSEMBII TTapaMeTp AIICKTPUUECKOI SHEpruK” MOXKET MOApa3yMeBaTh WIN ONMUPATHCS HA YTO-TO OIHO
i 0oJiee U3 TOKa; DIIEKTPHUYECKOTO HANPSDKEHMS; MOIIHOCTH; (Da3bl; JPYroro CBSI3aHHOTO IapaMeTpa 3JIeKTpH-
YeCKOH PHEPTUM B /WM HA HarpeBaTeIbHON cucTeMe (HalpuMep, OJHOM WM 00Jiee JJICKTPOPE3UCTHBHBIX dJIe-
MEHTax JaHHOW CHCTEMbl) HJIM KOMIIOHEHTE, CB3aHHOM C HeH, (HampuMep, pe3rucTope, KOTOPBIH MOXET BKITIO-
4aTh B ce0sI ITYHTUPYIOIINI PE3UCTOP, PACIIOIOKEHHBIH ITOCIEA0BATEIFHO WIIN TTApaJUIeIbHO ¢ HAarpeBaTeIbHOM
CHUCTEMOM WJIH C APYTO# MmoAXxosmeii pabodeli cucTeMOit).

YTIOMSHYTBIH TEPMUH BKITIOYAET B ceOsl Tak)Ke CXOAHBIN MapaMeTp, U3MepseMblii Ha KOMIIOHEHTE, OTIIH-
YaronieMcs OT, HO PACIIOIOKEHHOM BOJIM3U pabodell 30HBI HAarpeBaTeIbHON CUCTEMBI (T.€. 4ToObI 00ecTieunBaTh
penpe3eHTaTUBHBIHN MMOKa3aTelb MOTPEOICHUS SJICKTPUIECKOI YHEPTUN B HArPEBATEILHON CHCTEME), HallpUMeEp
TEMIIEPaTypHOM JaTYUKE, KOTOPBI MOXET AEHCTBOBATh HA OCHOBE TEMIEPATYPHO-3aBIHCHMOTO IEKTPHYECKOTO
conpotuByieHus1. [lapamMeTp MOXKET OTHOCUTHCS K BpEMEHHOM 3aBUCHMOCTH IIapaMeTpa JIEKTPHIECKOI SHEPTHH.

B koHTekcTe HacTosell 3adBKM TEpMHUH '"apaMeTp, OTHOCSMIUICA K MOTOKY" WM "mapaMeTp moToka'
MOXET OTHOCHUTBCS K OZJHOMY HJIH O0Jiee M3 CIEAYIONINX IapaMeTpOB, COOTBETCTBYIOIINX ITOTOKY B IPOTOYHOM
KaHajie: pacxo/a NoToKa (HanpuMep, 00beMHOTO HIIM MacCOBOTO) a3p030Jisl M/MIIN BO3JyXa; INTUTEIEHOCTH BJIO-
Xa; Hayajla BJ0OXAa; OKOHYAHMs BJ0XAa; WHTEHCHBHOCTH BJ0Xa; CKOPOCTH IOTOKA; BEJIMYHMHBI pacxola MOTOKa
(Hanpumep, 00BEMHON MIIM MacCOBOH), BKITIOYAIOIIETO B CeOs OMH WK 00Jiee KOMITOHEHTOB a’p030Jis TOTOKA
(HanmpuMmep, HUKOTUH, KO(DEHH) W/WIH BO3yX, KOTOPBIE MOTYT OBITH CBSI3aHBI C BIIOXOM.

B koHTEeKCTEe HACTOAMICH 3assBKM TEPMHH "XapaKTepHUCTUKA BTOPOU MPOW3BOIHOM MO BPEMEHH' B OTHOIIIC-
HUH A3MEPSIEMOTO MapaMeTpa dICKTPUIECKON SHEpIHH MOXKET BKIIIOYATh B ceOs/03HaUaTh OIMH WK Oonee U3
CIIEIYIONINX MPHU3HAKOB: TOYKH ITOBOPOTA, HANIPHMEP, MaKCHMyMa WIM MHHHMYMa; APYTOd TOYKH Tepermoa,
BKITIOYAas CEeI000pa3HyI0 TOUKY; IEpHOa, COOTBETCTBYIOIIETO TOUYKE IIOBOPOTA, KOTOPAs MOXKET UMETh 3HaUe-
HHE OTHOCHUTEJBEHO HCXOJHOTO 3HAYCHUS; IIepHoJia MEX Ty TOUKaMH MOBOPOTA, KOTOPhIE MOT'YT HEIOCPE/ICTBEH-
HO CJIeJIOBAaTh JPYT 3a APYroM WIH Pa3AessThCs, HallpuMep, IEPHOA0M UCXOJHOTO 3HAUCHHMS; 11ara Ui APYroro
HepephIBa; BO3PACTAHUS MIIM CHIDKCHHS! OT UCXOIHOTO 3HAUEHHMSI, HAIIPUMED, JUISl IyJIbCa; TIOJIOKECHUS, COOTBET-
CTBYIOILIETO aMILIUTY/E ITyJbca, HanpuMmep 25% aMImmTy sl Pa3nmuyHbie TOYKH MOYKHO XapaKTepH30BaTh BEJH-
YMHOUW W/WJIN TIOJIOKCHUEM BO BPEMEHHU.

Kaxk noka3zano Ha ¢ur. 1, B BapuaHTe OCYIIECTBICHHUS YCTPOUCTBO 2 TeHEPaIlMH a3p030JIs BKIIIOUAET B ce0s
WCTOYHUK 4 MHUTaHUS IS TTOJA9X JIEKTPHUUECKON SHEPTUH. DIIEeKTpHUYecKast YHEPTHs MOXKET IT01aBaThCsS B aTo-
Maizep 6 u/wim deKTpudeckrue cxembl 8. CTOUHMK 4 TUTaHWS MOXKET BKIIIOYATh B €051 HCTOYHUK JICKTPOIIH-
TaHus B Gopme OaTapen W/Uiu dIEKTPHUIESCKOTO MOAKIIOUEHHUS K BHEITHEMY HCTOYHUKY MTUTaHUS. Y CTPOHUCTBO 2
MOJXKET BKJIIOUATh B ce0s cucteMy 10 mepeHoca mpekypcopa, 9ToObI MEPEeHOCUTh MPEKYypCop B aTomaiisep 6 s
(dhopmupoBaHust U3 HETO adpo3oist. CructeMa 12 J0CTaBKH JOCTABISET a3P030J1h TOJIH30BATEIO.

Kaxk nmokazaHo Ha ¢ur. 1 u 2, B BapHaHTe OCYIIECTBICHUS YCTPOHCTBO 2 T€HEPaLMK a3p0o30JIs BKIIOYAET B
ce0s cucremy 10 mepeHoca mpekypcopa, CoAepsKallylo yJyacTok 14 XpaHeHHs Uil XpaHEeHHs NpeKypcopa. Yda-
CTOK 14 XpaHEeHHsI MOKET OBITh BBIITOJHCH B BUJIC EMKOCTH (HE MOKAa3aHHOW) MM yYacTKa JIPYroi MoaxXomsmien
KOHCTPYKLIMH, B 3aBUCHMOCTH OT (DU3MUECKOTO COCTOSIHUS mpekypcopa. Cucrema 10 mepeHoca mpekypcopa
BKJIIOYAET B cebs1 y3en 16 mepeHoca [uis mepeHoca npekypcopa u3 yuactka 14 xpanenus B aroMaiizep 6. Y3zen 16
MIepeHoca MOXET BKJIIOYaTh B c€0sl YTO-TO OJHO MM OoJiee M3: BIUTHIBAIOLIETO AJIEMEHTa (HarpuMep, XJIOIKa),
MpeIHa3HaYeHHOTO [UIS MePeH0ca MOCPEACTBOM KalMUIIPHOCTH; TPYOKH; KialaHa; HACOCHOH CHCTEMBI, KOTO-
past MOJKET BKJIIOYATh B ce0s1 3JIEKTPONPUBOIHOM HACOC.

B BapuanTe ocymiecTBiIeHNs, KOTOPBI He TOKazaH, cucreMa 10 mepeHoca mpeKypcopa MOXKET OTCYTCTBO-
BaTh. B TakoM BapuaHTE OCYIIECTBICHHUS MPEKYyPCOP MOXKET 00eCTIeYMBaThCs KaK pACXOIHBIN 3amac (Hampumep,
JKUJIKOCTH WITH TeJIs), IPH STOM aToMaif3ep BKIIoYaeT B ce0s HarpeBaeMoe THE30 /IS 3araca.

Cuctema 12 noctaBKu BKITIOYAET B ce0s1 MPOTOYHBIN KaHal 18 mis mepeHoca a’dpo3osisi U3 aromaiizepa 6 k
nosib3oBartento. AtoMaiizep 6 BkiroyaeT B ceOsi otBepctre 20 BITycka IpeKypcopa. ATomaizep 6 BKIIIOYACT B
ce0s oTBepcTHe 22 BITyCKa IIOTOKA U BBITYCKHOE OTBEpCTHE 24 MPOTOYHOTO KaHaia 18 1uist MpomycKaHus MOTOKa
yepe3 aToMaiizep 6. B BapuaHTe ocyIiecTBIeHUs, KOTOPBIN HE MOKAa3aH, IPOTOUHBIN KaHal 18 mpuHUMaeT a’po-
30JIb U3 BBIITYCKHOTO OTBEPCTHS 24 M HE IPOXOAUT Yepe3 aTomaiizep 6.

[Tporounslii kaHax 18 BrIItOYaeT B ce0st BIyCKHOE OTBEpPCTHE 26, KOTOPOE MOXKET OBITH 00ECIIEYEHO CKBO3b
Kopmyc ycrpoiictBa 2. IIporounsiii kaHan 18 BkiltodaeT B ceOs BEIITYCKHOE OTBEpCTHE 28 ISt TOCTaBKH a’po30-
71 ¥ BITyCKHOH IOTOK TOJB30BaTeIN0. BITyckHOE OTBepcTHE 28 MOXKET OBITH BBHIMIOJIHEHO B BHAEC MYHAIITYKa
WM IPYTOTO TIOAXOSIIETO SJIEMEHTA TOCTaBKH.
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Aromaiizep 6 BKITIO4aeT B ceOs HarpeBarelbHYyI0 cuctemy 30, KOTopas MOXeT OBITh 00pa3oBaHa B BHIC
OJTHOTO WU 0oJiee AIIEKTPUIYCCKUX PE3UCTHBHBIX HArPEeBATEIBHBIX AJIEMEHTOB (HE MOKa3aHHBIX). Harpesarens-
HBIH 3JIEMEHT MOXKET OBITH oOecIieueH Kak MPOBOJ WIIM HHUTH Hakajia. HarpeBaTenbHBIA 3IEMEHT MOXKET NMETh
pabodee coeMHEHUE C Y3JI0M 16 TIepeHoca MpeKypcopa Juis HarpeBaHus MpeKypcopa B y3ie 16 mepeHoca. Oaun
nm 6oJjiee HarpeBaTeNbHBIX AJIEMEHTOB MOTYT PacIioyiaraTbCsl BHyTPH MPOTOYHOTO KaHama 18 w/mimu coodmars-
Csl C HUM II0 TEKy4eH cpele, HapuMep, YTOOBI OXJIAXKIAThCA YIIOMSHYTHIM IIOTOKOM.

B BapmaHTe OCyIIECTBICHHS, KOTOPBIM HE TOKa3aH, KapToMmai3ep oOBeAMHSET ydacTOoK 14 XpaHeHUs U
y3en 16 mepenoca cucteMbl 10 mepeHoca W HarpeBaTelbHYIO cuctemy 30 B obmem kopmyce. Kapromaiizep
BKITIOYAET B ce0sI MPEIBAPUTEIILHO 3aJJAHHOE KOJIMYECTBO MIPEKypcopa.

CxeMBl 8 peryupyroT mojauy 3JMeKTPUIeCKOH JHEPTUU U3 UCTOYHHKA 4 MUTAHUS B HAIPEBATCIHHYIO CHC-
temy 30. BOnm3u HarpeBaTeIbHOTO 3JIEMEHTA MPEKYPCOP MOKET MPeoOPa30BLIBATHCS B MEPCHACHIIICHHBIN Map,
KOTOPBII BIIOCIICACTBUU KOHJCHCUPYETCS ¢ (POPMUPOBAHUEM BJIBIXaEMOTO a3po3oiis. [1o Mepe Toro Kak MmpeKyp-
cop mpeoOpa3yeTcsi B a3p030Jib, OH 3aMCHSETCS TOMOJHUTEIBHBIM MPEKYPCOPOM, MMOIaBAcMbIM y3JI0M 16 mepe-
HOCa, HalpUMep, IePeKaYnBaHUEM J0 TEX MOp, IIOKa He UCTOIIACTCS YIacTOK 14 XpaHeHwUs.

VYnpaBieHne IeKTpHYecKON HEPTHH, IT0/1aBaeMO B HarpeBaTelnbHyIo cucteMy 30, MOXKET BBITOTHATHCS
C ITOMOIIBIO CXEeM 8, TIOCPEACTBOM OTHON W3 CIIEAYIOMHX WK IPYTUX MOJOOHBIX CXEM: MIMPOTHO-MMITYJIECHON
mMonysiun (ILMM) ¢ momMomnipio 3JIeKTPUYECKH YIPaBISIEMOTO KIIFOYa WM APYTOTO IOAXOJSINEro crocoba,
HaIpuMep OTPaHUYCHHS CUTHAJA MIEPEMEHHOTr0 Toka; mocTossHHOro Toka (DC): mpeobpa3oBartess MOCTOSHHOTO
TOKa, HAaIIPUMeEp, BOJIBTOI00aBOYHOTO IPEOO0pa3oBaTeNs; THHEHHOTO PErYyIATOpA.

CxeMbl 8 pealm3yloT HEKOTOpble (POpPMBI YIIPaBJICHUS TeMIIEpaTypoil HarpeBaTeslbHOU cuctembl 30, Ha-
TpUMEp, METOJ YIIPABJICHUS C OOpPaTHOW CBs3bI0. B 3aBUCHUMOCTH OT BapHaHTa OCYILIECTBICHUS, YIPaBICHUE
MOJXKET COACPIKATh PETYIHPOBKY OJHOTO M3 AJIEKTPHUYCCKOT'O HATPSIKCHUS; TOKA; MOIIHOCTH; TEMIICPATYpHI;
JPYTO# CBSI3aHHOM BEJIIMYHMHBI, YTOOBI COXPAHATH IIEJICBOC 3HAYCHHE MO (WJIM Ha MPOTSHKCHUH) BCEl HarpeBa-
TeabHOU cuctemsl 30.

IMockonbky HarpeBaTenpHas cucteMa 30 MOXXET BKIIOYATh B ce0s PE3UCTUBHBIC 3JICMCHTHI, PACIIOI0KEH-
HBIE BHYTPH MIPOTOYHOTO KaHaua 18, BIOX depe3 MPOTOYHBIN KaHAT MPUBOIUT K OXJIAKICHHUIO HarpeBaTeIbHON
cuctemsl 30. YIIOMSIHyTOE OXJIaXX/ICHUE BIUACT HA JIEKTPHUECKOE CONMPOTHUBIICHUE PE3UCTHBHBIX IEMEHTOB, U
MOSTOMY CTEICHb OXJIAXKIACHUS MOXKET XapaKTepHU30BaTh HHTCHCHBHOCTH TI0JIb30BATENIECKOTO BI0OXA, T.€. PACXO.
MOTOKA Yepe3 MPOTOYHBIN KaHaN, W TIOCKOJIBKY KOJIMYECTBO MpPEKypcopa, JOCTaBIAEeMOro B (hopMe a3po30ist U3
y3ma 16 mepeHoca, MOXET 3aBHCETh OT MHTEHCHBHOCTH BJIOXa, TO CONPOTHBICHHE MOXKHO HCIOJB30BATH I
OTIpeNIeNIeHus TapaMeTpa MOTOKa, B COOTBETCTBHH C OIPEACTICHIEM B HACTOSIICH 3asBKe.

B BapmaHTaX OCYILECTBICHHS, B KOTOPBIX HAMPSIKCHUC PETYIHUPYETCS KaK IMOCTOSHHAS BEIMYHHA IO Ha-
rpeBaTenbHON cucteMe 30, U3MCHEHUE SJICKTPUYCCKOTO TOKA JUIS MOJICPKKH MOCTOSHHOTO HAMPSHKCHUS BO
BpeMs BJIOXa MOXKET XapaKTepU30BaTh MHTCHCUBHOCTH BJIOXA.

B BapmaHTax OCYIICCTBICHHUS, B KOTOPBIX TEMIIEpaTypa HArPEBATEIFHON CHCTEMBI PETyIHPYETCsS HA YPOBHE
LENCBOI TeMIlepaTyphl, HAIPUMEp, MOCPESICTBOM IPOIOPIHOHAILHO-HHTErpabHO-Tiddepenmansaoro (ITHU/]1)
WIA APYTroro MoJo0HOr0 aNrOpUTMa YIPABICHHS, MOUTHOCTh (WJIM APYroe CBsA3aHHAs BEIUYMHA, HATIPUMED,
SIEKTPUUYECKUI TOK) IS TTOANEPKKU IIETICBOH TeMIepaTypsl BO BPEeMs BIOXa MOXET XapaKTepH30BaTh HHTCH-
CHUBHOCTPH BJIOXA.

Temmneparypa HarpeBaTenbHON cHCTeMBbI 30 MOXET ONPEHeNATHCS M3MEPEHHUEM 3JIEKTPHUECKOTO COMpO-
TUBJICHHUS, KaK OIMHCAHO BHIIIE, W MOCPEIACTBOM pEAN3allii SMINPUYECKH HAICHHON 3aBUCHMOCTH MEXIY
SIIEKTPUYECKIM COIPOTHBIICHHEM M TEeMIIepaTypoil. B kadecTBe ambTepHATHBEI, CXEMBI MOTYT PEaM30BaTh CIIe-
[UATM3UPOBAHHBIN TEMIICPATYPHBIN TaTUYMK, PACIIONIOKCHHBIA BOMU3M paboucii 30HBI HATPEBATCIBHOW CHCTEMBI
30.

Crnenyet MOHUMATh, YTO MPUMEPHI, IPECTABICHHBIC B MOCICAYIOIINX BAPUAHTAX OCYIIECTBICHUS, MOXKHO
aJanTUPOBATH IS PA3IMYHBIX BHIMICYITOMSHYTHIX ()OPM YIIPABICHUS HarpeBaTeIbHOH cucTeMsl 30.

CxeMbI 8 MOTYT COZIep KaTh ITYCKOBYIO cXeMy (He MOKa3aHHYI0) s 0OHApyKeHUsI, Koraa Tpedyercs oopa-
30BaHHE a3po3oyisa. CXeMbl § OCYIIECTBIIATH MOJAYy JICKTPHUYCCKON DPHEPTUU B HArpeBaTelbHYI0 cuctemy 30
TOCJIe ONpeAeICHNUS BKIIIOUCHHSA ITyCKOBOH cxeMbl. IlyckoBas cxema MOXEeT OIpeAessaTh, KOraa AeHCTBUE IT0JIb-
30BaTens MPearoJiaracT, 4To HeoOX0AMMO 00pazoBaHue a’po3oisi. Takoe TpeOboBaHHE MOXKET OBITh HESIBHBIM,
HaIpUMep, Yepe3 IMOCPEICTBO BAOXA, WM SBHBIM, HAIlpUMEp, IMTOCPEICTBOM Ha)xxaThsi KHONKH. [TyckoBas cxema
MOJKET COAEPKaTh MCIIOTHUTEIBHBIN 3JI€MEHT, MPUBOANMEIA B JeiicTBHE (PU3NIECKUM KOHTAKTOM (Hampumep,
KHOTIKOH BKJIFOUEHUS BEHIMHTA), B TOM YHCJIE MTANbLEM PyKH Hoib30BaTes. [IpuMepsl BKIIIOYatoT B ce0sl KHOTI-
Ky miu auck. ITyckoBas cxema MOKeT CoAepiKaTh AaTYUK BA0XA, GYHKIMOHANBGHO IpeIHAa3HAYeHHBIN AT Ompe-
JICIICHNSI BJIOXA TIOJH30BATENS Yepe3 MPOTOUYHBIN kaHan 18. JlaTynk BIoxa MOXKET CONEpKATh U3MEPUTEIh pac-
X0Jla WM JaTYUK JaBJICHUSA, (DYHKIIMOHAIBHO MPEIHA3HAYCHHBIN JUIS ONMpPEICIICHHs JABICHHS TOTOKA, B TOM
YHCIIe, TOCPEICTBOM H3MEPEHHS EMKOCTH TIOABIKHON TUa(pparMbl, pearupyromieii Ha TaBJicHUE.

Kak nokaszano Ha ¢ur. 3, BapuaHT OCYIIECTBIICHUSI KOHCTPYKIIMH YCTPOHCTBA 2 COAEPXKUT KapToMaiizep 32,
COCIIMHSIONTNA MEXIy OO0 MCTOYHMK 4 MUTAHWS U MYHIIITYK 34. YIIOMSHYTBIC KOMIIOHCHTBHI MOTYT UMETh
MOJyJTHHOE COCIUHCHUE, BKIIFOYAsl COCTUHECHUS 0alOHETHOTO WM Pe3b00BOTO THUIIOB WIIH APYTO€ MOAXOJSIICE
coeMHeHUE. Y CTPOUCTBO 2 MMEET TEOMETPHUIECKYIO (OPMY, YIUIMHEHHYIO TIO MPOJIOJBLHON OCH. YTIOMSHYTHIE
KOMITIOHEHTBI MOTYT pacIroyiaratbcsi B (popMe yIUTMHEHHOTO MMIMHAPA, 9YTOOBI BOCTIPOW3BOANUTE (POPMY CHTapHI
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WK CUTapeThl. B BapuaHTax OCYyIIECTBICHHS, KOTOPHIC HE MTOKA3aHbl, YIIOMSHYTHIC KOMIIOHCHTBI PACIIOIOKEHBI
ANBTCPHATHBHEIM 00pa30M; HAIPUMEp, aTOMai3ep MOKET PaCIIoaraTthCsi ¢ BO3SMOXHOCTBIO OTJICIICHUS OT yd4a-
ctka XpaHeHus. OnuH Wi 60Jee U3 YIOMSIHYTBIX KOMIIOHEHTOB MOTYT pacIioyiaraTbcs B 00mIeM koprmyce 35.

Kak mokazano Ha ¢wur. 1-5, slekTpuduecky ympasisemas cucreMa 36 TeHepamuy adpo30iis Uit 00pa3oBa-
HUS a3PO30JIs1 MOXKET PeaNn30BaTh MPU3HAKHU JIOO0T0 U3 MPEIBIAYIINX BaAPHAHTOB OCYIICCTBICHUS WM APYTHX
BapUAHTOB OCYIIECTBIICHMS, PACKPHITHIX B HAacTOsAIIEH 3asBke. CrucTemMa 36 BBIIOTHEHA ¢ BO3MOYKHOCTBIO 00pa-
30BaHMS a3PO30JIs1 U3 adPO30JIe00Pa3YIONIETO IPEKypCopa M COACPKUT HarpeBaTenbHyko cuctemy 30 11t Harpe-
BaHUs YIIOMSHYTOTO MPEKypcopa, 4ToObI 00pa3oBath a3po30ib. [IpoTounblii kanan 18 BkodaeT B ceOs BITYCK-
HOe oTBepcTHe 26 Ul BIyCKa BO3[yXa M BBHIITYCKHOE OTBEpCTHE 28 IJIsl JOCTaBKM a’3p030Jisl U MOCTYIHBIIETO
Bo3ayxa. HarpeBarenbHas cuctema 30 cooOmmiaeTcs o TeKydel cpeie ¢ MPOTOYHBIM KaHajaoM 18, B ToMm uwmcie,
JUTS TipreMa motoka 50 mpoTOYHOro KaHaia.

DJeKTpr4ecKre cXeMbl 8 Ha dTame 38 ompenersiorT (Hampumep, M3MEpSIoT) MapaMeTp JIEKTPHUYECKOH
9HEpruM B HarpeBaTenbHOH cucteme 30. MoeT onpenesaThCs 3aBUCUMOCTh TIapaMeTpa oT BpeMeHH. [Ipumepst
MOJIXOISAIINX TAPAMETPOB PACKPBITHI B HACTOSIICH 3asBKE U BKJIFOUAIOT B ce0sl TOK MM HANpsDKCHUE. B KOHTEK-
CTE HACTOSIICH 3asBKH BRIpakeHHE "ONpeeNIeHHe mapaMeTpa dIeKTPUIECKO YHEPTUH B HArpeBaTENbHOMN CHC-
TeMe" WK "mapaMeTp NIEKTPUIECKON SHEPTHH B HATPEBATEILHOW CUCTEME" MOXKET OTHOCHUTBCS K HETIOCPECT-
BEHHOMY M3MEPEHHIO MapaMeTpa MEKTPHIECKON YHEPTUN B HArPeBaTEIbHOIN CHCTEME H/HIIHN penpe3eHTaTHBHO-
My U3MEpPEHHIO MapaMeTpa IEKTPHISCKON SHEPTHH B IPYTHX MECTax B CXeMaX, CBA3AHHBIX C HarpeBaTEeIbHON
cUCTeMOH (Ha pe3ucTope, BKIFOYCHHOM IMapajuIeIbHO WM MOCIEIOBATENBHO ¢ HATPEBAaTENbHOW CHCTEMOM, KO-
TOPBIN MOXET BKJIFOUAThH B CE0S IIYHTHPYIOIIHHA PE3UCTOP).

DnekTprueckue cxeMbl 8 Ha aTane 40 onpeieNsoT BTOPYIO IPOU3BOIHYIO TI0 BpEMEHH OT HaliZIEHHOTO Ia-
pameTpa 3JIeKTpUUYEecKOil SHEprun B HarpeBarenbHON cucteMe 30. B KoHTeKkcTe HacTosel 3assBKH BBIPRKCHHE
"onpeaeneHue BTOPOI MPOU3BOJHON MO BpeMeHH" min ""Ha OCHOBaHMU BTOPOM MPOU3BOJHOM O BpeMeHu" (Wiu
NoA00HOE BHIPaYKCHUE) MOXKET BKIIIOUATh B CEOsl PEIPE3CHTATUBHYIO BENWUMHY Oe3 SIBHOH (OpMYIMPOBKH, a
TaKkxke ¢ SBHOHM QopmynupoBkoii. [IpuMepHBIe crmOcOOBI BBIBO/Ia BTOPOW MPOM3BOTHON MPEJCTABICHEI B JTajb-
HEHILEM.

DneKTpudeckre cxXeMbl 8 Ha dTare 42 OmpeeIioT XapaKTePUCTHKY BTOPOH MPOW3BOIHOM 1O BpEeMEHH,
MpUMEPBI KOTOPOH PACKPHITHL B HACTOSIIEH 3asBKE M BKIIOYAIOT B ce0sl TaKWe NMPU3HAKH, KaK MOJTHOE aMIDIH-
TyIHOE 3HAYeHHEe MaKCHMyMOB M MHUHUMYMOB. ClenyeT MOHHMATh, YTO BBIpAKCHHE "XapaKTEePHUCTHKA BTOPOH
MPOM3BOTHON MO BpEeMEHH" HE OTPAaHWYECHO EIWHCTBEHHBIM NPH3HAKOM; HAIpPHUMeEp, OHO MOXKET COIEepXKaTh
YIOMSHYTO€ TIOJTHOE aMIUIUTYAHOE 3HAUCHHE M BpeMs MaKCHMyMa; B JaJbHEHIIEM MPHUBEACHBI TOMOTHUTEIb-
HBIC TIPUMEPBHI.

DnekTprueckue cxembl § Ha ortare 44 oOpabaThIBaeT HaHJEHHYIO XapaKTEPUCTHKY BTOPOH IPOU3BOIHOM
M0 BPEMEHH, YTOOBI ONPENENIUTh MapaMeTp, OTHOCSIIMICS K NOTOKY. [IpuMmepsl mapamerpa, OTHOCSILIETOCS K
MOTOKY, PAaCKpBITHI B HACTOSILEH 3asiBKE M BKJIIOYAIOT B €051 KOJIMUECTBO OJJHOTO MM 0oJiee KOMIOHEHTOB a3-
PoO30JIs1, BEITAaHHOTO BO BpeMs BIOXa M0JIb30BaTENs Yepe3 NPOTOYHBIN KaHai 18.

B BapmaHTaxX OCYIIECTBICHUS apaMeTp, OTHOCSIIUICS K TOTOKY, MOXET ONPEACIIATHECSA HA OCHOBAaHUH 3a-
BUCUMOCTH MEXIy IapaMeTpPOM, OTHOCAIIIMMCS K IIOTOKY, M XapaKTEPUCTUKONW BTOPOH MPOU3BOAHOM 1O BpeMe-
HH;, HallpIMeEP, 3aBUCUMOCTh MOXET OBITh OCHOBaHA Ha YMIHMPHUCCKUX JaHHBIX, YTO OMHMCAHO B JaJbHEHIIEM Ha
npuMepax. B apyrux BapmaHTax OCYIIECTBICHHS, KOTOPHIE HE MOKA3aHBI, CXEMBI 8 MOTYT Pean30BaTh JTaIlbl
aNbTEPHATHBHBIX TPOLIEYp, HAIIPUMEP, C XapaKTEPUCTUKON BBITIOIHAIOT (PHUKCHPOBAHHYIO OTIEPAIIHIO.

DNEeKTpUUECKHe CXeMBbl 8 Ha JOIMOJHUTEILHOM 3Tare 46 BBIIAIOT HAWACHHBIN TapaMeTp, OTHOCSIIHIACS K
MOTOKY, YTO MOXET BKJIIOYATh B ceOsl BBHIBOA KOMaHJ Ul MOJB30BATENbCKOrO MHTepdelica Ha oToOpakeHue
HAWJICHHOTO MapaMeTpa W/WIU JUI COXPAHCHUS YIOMSHYTOTO MapaMeTpa, MPUMEPBI KOTOPHIX MPEACTABICHBI B
anbHEHIIEM.

B cooTBeTCTBUM C MPHUBEICHHBIM 3]IECh OMPEICICHUEM CXEM 8, cIenyeT MOHUMATh, YTO dTambl 38-46 00-
paboTtku uH(GOpManUK (WM JI000H Ipyroi aTam, CBI3aHHBIH C 3TUM, U MOJOOHBIE ATanbl 00padboTKN nHpOpMa-
Y TI0 PYTUM BapHaHTaM OCYIICCTBICHHS, PACKPHITHIM B HACTOSIICH 3asBKE) MOTYT BBITOTHATHCS IICHTPAITH-
30BaHHO B YCTPOWCTBE 2 W/WJIM MOTYT OBITH PaclpeAeieHbl M0 APYTUM CXeMaM, HMEIOIIUM OTHOIIEHHE K CHUC-
teMe 36, Hanpumep, B iepudepruaeckoe yCTporcTBO 48, KOTOPOE MOKET OBITH BBHITIOJIHEHO B BHIE CMapT(hoHa.

[IpomerypHbIe ATambl, MOSCHIAEMbBIE IpUMEpaMH ATalloB Ha ¢(ur. 4, MoAPoOHO ONMMCAHBI B JalbHEHINEM,
HaumHas C dTama 38. Cxembl 8 IS ompeiesieHus mapaMeTpa dJICKTPUIECKON dHEPTHH B HarpeBaTeIbHOW CHCTe-
Me 30, MOTYT OBITh BBITIOJTHEHBI Pa3IMIHBIM 00Pa30M.

OmnpeneneHne mapamMmeTpa MEKTPHIECKON SHEPTUH B HAarPeBAaTEIbHOM CHCTEME.

Kaxk mokazano Ha ¢ur. 6, cxembl 8 peanu3yloT cxemy IJIsl ONpeeseHus TapaMeTpa 3JIeKTPHIECKOr dHep-
Uy B HarpeBatenbHOH cucteMe 30. CxeMbl 8 BKIIIOYAIOT B ce0s N3MEPUTENBHBIN OJI0K 52 JuIs U3MEpeHus mapa-
MeTpa 3JCKTPUUYCCKOW IHEPTUU HArpeBaTEIHHBIM 3JIEMEHTOM HarpeBaTenbHOU cuctembl 30. V3MepurenpHbIN
650K 52 MOXKeT OBITH BBINOJHEH B (OopMe pe3ucropa (Harmpumep, OIyHTUPYIOLIETO pe3nucropa (He MmoKa3aHHO-
r0)), BKJIFOUCHHOTO IMMOCIEIOBATEeIbHO ¢ HarpeBaTenbHOU cucTtemoil 30, W MOTCHIMOMETpa (HE IMOKa3aHHOTO),
BBITIOJTHEHHOTO C BO3MOXXHOCTBIO M3MEPEHHS IEKTPUUECKOT0 HANPSDKEHHUS Ha Pe3ncTope. DJIEKTPUYECcKoe Ha-
NpsHKCHUE Ha PE3NCTOPE MOXKET MPeoOpa3oBEIBATECS B TOK IMyTeM AEJCHUSA Ha compoTuBiicHHe. COOTBETCTBEH-
HO, TIapaMeTp JJIEKTPUUECKOW dHEPTHH B HarpeBaTenbHON cucteMe 30 MOKeT OBITh OCHOBaH Ha TOKE W/WUIH
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aneKTpuueckoM HampsbkeHuu. Ilponeccop 54 ompenenser mapaMeTp 3JIEKTPUYECKOH SHEPrHM IO CUTHATY U3
M3MEPHUTEIILHOTO OJloKa 52.

B BapuaHTax OCyIIECTBICHHS, KOTOPbIE HE MTOKA3aHbl, M3MEPUTEIBHBIH OJIOK MOXKET UMETh JIPyTHE UCIION-
HEHUsI, HalpuMep, B (popMe MOTEHIIMOMETPa, BBIITOJTHEHHOTO C BO3MOKHOCTBIO H3MEPEHUS HIIEKTPHUECKOTO Ha-
NPsDKEHHS HEIIOCPEICTBEHHO HAa HAarpeBaTENbHOM CHCTEME MU IPYTroro napamerpa, KOTOPBIH MOXKET BKJIIOYATh
B ce0st (pasy mnm momHOCTE. KpoMe Toro, mporueccop MOXKET pealn3oBaTh JIEMEHTH H3MEPUTEIBHOIO OII0Ka,
HarpuMep, MOTCHIHUOMETP B (hOpME aJropuT™Ma /Wi KOMOHMHAIIMOHHON JIOTHYeCcKoi cxembl. [Ipomeccop MoxeT
TaKKe PEaIN30BaTh JIEMEHTHI CUCTEMBI YIIPABICHHS, YTOOB! YNPABISATh MOJAadel IICKTPUUECKON 3Heprueil B
HarpeBaTeNbHYI0 CUCTEMY, Harpumep, yrpasneHus meronom LIIMM nmm npeoOpa3oBaHus IOCTOSIHHOTO TOKa B
nocTosHHBIN. [Iponieccop 54 MOKET BHINOIHATE ONpEeAEICHUE BTOPOU MPOU3BOIHON 1O BPEMEHH OT U3MEHEHUS
napameTpa 3JIeKTPHUECKON PHEpTUu B HarpeBaTenbHOl cucteme 30 U mocienymolee onpeAeiacHrue napaMmerpa,
OTHOCAILIETOCA K NOTOKY, KaK OMUCAHO B JaTbHEHUIIEM.

HarpeBarensHas cucteMa 30 MOXKET cOAep kaTh OJUH WJIN HECKOJIBKO HarpeBaTeIbHBIX IEMEHTOB. Marte-
pHaj HarpeBaTeIbLHOTO JIEMEHTa MOJKHO BHIOPATh C PaciyeToM IOJIyYSHHUs BBICOKOTO TEMIIEpaTypHOTO K03 du-
IIMEHTa CONPOTHBICHUs a HanpuMmep, 30-90x10*, mampumep Hukens. B BapHaHTax OCYIIECTBICHHS HarpeBa-
TENBHBIA 3JIEMEHT WM Ka)XK[blii HarpeBaTEIbHBIN 3JIEMEHT HarpeBaTelbHON cucTeMbl 30 MOXET HarpeBaThes B
Jramna3oHe, 00ecIednBaroIeM HCIapeHue MpeKypcopa, 6e3 cropanus mpeKypcopa, Harmpumep, 10 150-350°C.

Kak moxaszano Ha ¢wur. 7, xoTopasi 6oyiee MOAPOOHO TMPEACTABISIET CXEMBI 8, ToKa3aHHbIe Ha GUr. 6,
CXEMBI 8 BKIIOYAIOT B ce€0sI MPHMEpPHBIE KOMIIOHEHTHI C LENbI0 WILUTIOCTpanuu. M3MepuTensHas cuctemMa 52 BbI-
nonHeHa B popme 2-MOM IIYHTHPYIOMIETO pe3ucTopa 58, KOTOPBIN BKITIOYEH MOCIIEIOBATEIHHO C HArpeBaTeILHOM
cuctemoii 30. HarpesatensHas cucrema 30 mmeeT 200-MOM 3IIEKTPOPE3UCTUBHYIO HArpy3Ky. Y cuiutenb 60 ycu-
JMBAET 3JEKTPUUECKOE HANPsDKEHUE Ha IIyHTUpPYIOMEeM pe3ucTtope 58. Ycunurens sBisgercs moaensto INA215
kommannu Texas Instruments, ¢ 50-kpaTHBIM KO3 duneHTOM ycuiaeHus.. OUiIbTp 62 BBHINOJIHEH ¢ BO3MOKHO-
CTBIO (pHIIBTpaIMu BBIXOAHOTO curHana ycunurens 60, HarpuMmep, 4TOObI TIOaBUTh IIYMBI, B TOM 4YHUCIIE, Tapa-
3uTHbIe MOJbL. [Iponeccop 54 BeIMoNHEH B hopMe MUKpOKOHTpoutepa 64. MUKpoKoHTposuiep 64 sBisieTcst Mo-
nenbro CC2540 kommanun Texas instruments.

[TpeoOpa3zoBaTens 56 MOCTOSHHOTO TOKa B MOCTOSIHHBIN (KOTOPBIA B BAPHAHTE OCYIIECTBICHUS BBHIIOJHEH
B (bopme moHmkaromero mpeoOpa3oBaTelisi) BHIIMIOJIHEH ¢ BO3MOXKHOCTBIO OOecIeueHus] CTaOMIN3NPOBAHHOTO
MIOCTOSIHHOTO HAINpsDKEHUsI OT MCTOYHUKA 4 muraHus. [IpeoOpas3oBarens 56 MOCTOSHHOTO TOKAa B ITOCTOSHHBIH
sBisieTcst monenbro LM212 Buck xommannn Texas Instruments. McTounuk 4 nmuranus UMeeT HOMHHAJIBHOE Ha-
npsokenue 3,7 B. TIpeobpazoBaTens 56 MOCTOSHHOTO TOKA B TIOCTOSTHHBIN BBIZACT TIOCTOSTHHOE HAMpsOKeHHE 2,5
B, HO MOXxeT ObITH OTperyaupoBas a0 1,9-2,75 B. Mukpokontpoiuiep 64 obecrieunBaeT ynpaBlieHHe nmpeodpa-
30BaTeNeM 56 MOCTOSHHOIO TOKA B MOCTOSHHBIN. [ToTeHImoMeTp 66 BBIONHEH ¢ BO3MOXKHOCTBIO MOJAYH OTIOp-
HOTO HalpsDKEHHS B MUKPOKOHTpoJrIep 64 u mpeodpaszoBarelb 56 MOCTOSHHOTO TOKa B OCTOSIHHBIN 56. [ToTen-
omeTp 66 siBisiercst moaensio MCP4013 xomnanuu Microchip. HampsbkeHreM ynpasisieT MUKPOKOHTPOJIIED
64, KOTOPBIN YCTaHABIMBAET OMOPHOE HAIPsKEHHE NOTEHIIMOMETpa 66.

ITockonbKy CONPOTHBICHHE UIYHTHPYIOLIETO PEe3UCTOpa 58 SBIAETCS OTHOCUTEIBHO IOCTOSHHBIM, TO
EKTPUYECKOE HAIpPsDKEHWE HA IIYHTUPYIOIIEM pe3rcTope 58 MOKeT ObITh MpeoOpa3oBaHO B TOK JIEJICHHUEM Ha
ynomsiHyTO€e conpoTuBieHre. COOTBETCTBEHHO MapaMeTp 3IEKTPHUECKON SHEPTUH B HarpeBaTenbHON cucteme 30
MOXET OBITh OCHOBAaH Ha TOKE W/MIIH 3JIEKTPUUECKOM HAIIPSHKCHUH WM Ha JPYTUX BEIUYMHAX, KOTOPHIE MOXHO
BBIBECTH M3 HUX, HAIIPHIMEP MOIIHOCTH.

CrenyeT MOHUMaTh, YTO BTOpAasi MPOW3BOJHAS IO BPEMEHH OT HAWIEHHOTO MapaMeTpa 3ICKTPHICCKOH
SHEPruM B HarpeBaresibHON cucteMe 30 OTHOCHTENBHO HE 3aBHCUT OT KOHKPETHOTO HCIIOJIHEHHs (Hampumep,
COTIPOTHBJICHWH) KOMITOHEHTOB cxeM 8. KpoMe Toro, ymoMsHyTas HE3aBUCHMOCTh MOXET OCHalJsATh 000
a¢dexr pasdpoca (HampuMep, NMPOU3BOACTBEHHBIX JOITYCKOB) DJIEKTPHYECKUX KOMIOHEHTOB, PEaNN3YIOLINX
OJIHU U T€ € CXEMBI 8, HalpuMep, Jis NapTUH OJIMHAKOBBIX YCTPOUCTB 2.

@unbtp 62 MOXeT OBITh BBINOJHEH B BHJEC HU3KOYACTOTHOTO (WIBTpa, HANpUMeEp PE3UCTUBHO-
emkoctHoro (RC) ¢unbrpa.

[Mpomyckaemple yacToThl MOTyT OBITH HIke 20 I'ni. B BapmanTe ocymiectBieHus GUILTP (WK IOTIOTHHU-
TENBHBIA (UIBTP) pea30BaH B BHAE aNropuTMa HU(poBoi (QHUIbTpaluK (WM JIOTMYECKOW CXEMBI) OIIHO-
HaJIbHO oOecriedeHHoro/ol B mporeccope 54. Ipomeccopom 54 MOXKET OBITh, MPEATIOYTHTEIHHO, chOpMHUpPOBaH
mdposoit GpuibTp. PUIBTP MOXKET pearn30BaTh aAITOPUTM CIIIAKUBAHUS I TTOBBIIICHNS OTHOIICHHS CUTHAJIA
K IIyMYy, IPH MUHHUMaJIbHOM HCKaKCHUH; MOIXOMAIIAs Peann3alys BKIIOYAeT B ceOs aNroput™M (GIIbTPALUH
Casunkoro-l'ones. B Bapuante ocymecTBiaeHUs: GMIBTP BBIOPAH C BO3MOXKHOCTBIO TTO/ABJICHHS OCIIMJUIMPOBa-
HUH, BBI3BIBAEMBIX ITy3bIPhKaMH B €MKOCTH WJIN JIPYTUMHU (QIYKTYyaIr[usIMHU.

IIpumep n3MepsieMoro napaMeTpa dJIEKTPHUUECKON YHEPTUU B HarpeBaTeIbHON CUCTEME.

Ha ¢wur. 8-11 nuHua 72 mpencraBiseT BPEMEHHYIO 3aBHCUMOCTBH JJIEKTPUYECKOTO TOKa Yepe3 HarpeBa-
TeNnbHY0 cucreMy 30, Ipu U3MEPEHUH C UCHOIb30BAaHUEM CXEM § B BapUaHTE OCYIIECTBIEHUS, IOKa3aHHOM Ha
¢ur. 6 wm 7. AHaJIOrMYHAsE BpEMEHHAs 3aBUCUMOCTH MOXKET OBITh TTOJTydeHa NPH U3MEPEHHUN APYTHX Mapamer-
POB DIIEKTPUYECKOM SHEPIHH B HArpeBaTeIbHOW CHCTEME, IPUYEM ITPUMEPHI BKJIIOYAIOT B ¢e0s1 MOIITHOCTB.

B (BblmICONMCaHHOM) BapUaHTE OCYIIECTBIECHUS Ha HarpeBaTenbHOM cucteme 30 moaaep:kuBaeTcs MocTo-
SHHOE JIEKTPHUYECKOE HAIPsIKEHUE. DISKTPUIECKUI TOK Yepe3 HarpeBaTenbHylo cucteMy 30 BBI3BIBAET Harpe-
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BaHME HArpeBaTebHOTO AJIEMEHTA WIIM KaXKIOTO HarpeBaTelbHOTO 3JIEMEHTa JaHHOW cucteMbl. [loBbimeHue
TEeMITepaTyphl HarpeBaTEIFHOTO JIEMEHTa BBI3BIBACT YBEJIMUYCHUE COIIPOTUBIICHHS, KOTOpOe, Oiaroaaps cradu-
JIM3AIMY TIOCTOSHHOTO AJIEKTPUYIECKOTO HANPSHKEHHS, TPUBOIUT K CHIDKCHHUIO JICKTPUYECKOTO TOKa Yepe3 Ha-
rpeBarenbHyo cuctemy 30.

Kak mokaszano Ha ¢ur. 8, B MOMeHT T dJeKTpHUYecKas SHEPTHS TOaeTCs B HarpeBaTelbHyIo cuctemy 30.
MOoHO BHAETH, YTO DJCKTPUUECKUH TOK depe3 HarpeBaTelbHYyI0 cucteMmy 30 CHIDKaeTcs HKCIOHEHIHANBHO.
OTO BBI3BAHO TEM, UTO HarpeBaTelbHas cuctema 30 XxapaKkTepu3yeTcsl 3SHAUNTEIbHBIM HAYaJIbHBIM TOBBIIICHHEM
TEMIIepaTyphl, KOT/Ia OHAa HAarpeBaeTcs, C MOCIEIyIONMM OAX0I0M K IIOCTOSHHON Temmeparype. Tak kKak 3iek-
TPUYECKOE COTPOTHBIICHHE MPONOPLUHOHAIBHO TEMIIEPaType, TO, YTOOBI COXPaHSIIOCH IIOCTOSIHHOE dJIEKTpHye-
CKO€ HampshKEeHHE, TOK XapaKTEePU3yeTCsi COOTBETCTBYIOIINM SKCIIOHEHIIHAIBHBIM CHIDKEHHUEM.

B BapunanTe ocylecTBiIeHUs, KOTOPBI HE TTOKa3aH, CXeMbI § peaan3yIoT HCTOYHHK ITOCTOSTHHOTO TOKa, KO-
TOPBII BHINIOJHEH C BO3MOKHOCTBIO 00ECIIEYEeHUsI ITOCTOSHHOTO TOKa yepe3 HarpeBaTesbHyro cuctemy 30. Tax
KaK COINPOTHBIICHHE HAarpeBaTElbHOIO JJIEMEHTa BO3pPAcTaeT, TO AJIEKTPHUYECKOE HANpPSDKEHHE Ha HMCTOYHHKE
MIOCTOSIHHOTO TOKa ITOBBIIIACTCS, W, CIEJOBATEIbHO, AIEKTPUUECKOE HAIPSIKEHUE XapaKTepH3yeTcsl TaKoW Ke
BPEMEHHOH 3aBHCHMOCTBIO, KaK JJIS QJIEKTPUICCKOTO TOKA B MPEIBIAYIINX BapHaHTaX OCYIIECTBICHUSI. AHAJO-
TUYHAs] BpeMEHHAas 3aBICHMOCTh MOKET OBITH ITOJTydeHa TIPH NU3MEPEHUH MOIIIHOCTH Ha HarpeBaTENbHOW CHCTe-
Me WM JAPYTof perpe3eHTaTHBHON BeMUUMHBL. TakuM oOpa3oM, CleqyeT MOHMMAaTh, YTO 3aBHCHMOCTh MEXIY
apaMeTPOM AIIEKTPUIECKOH SHEPTHH B HarpeBateibHOl cucteme 30, M mapaMeTpoM, OTHOCSAIIMMCS K TOTOKY
MPOTOYHOTO KaHAJIa, MOXKET OTHOCUTHCS K Pa3IMIHBIM AJIEKTPHUECKUM BEIWIHHAM, KOTOPHIE BEIOMPAIOTCS, HC-
XOJISl U3 pealTi3aIliy CXeM 8.

Korpa mosib3oBaTens BABIXaeT Yepe3 MPOTOYHBIN KaHal 18, TEmno OTBOAMTCS M3 HarpeBaTeJIbHOM cHc-
temsl 30 B motok 50, HarpuMep, MOCPEICTBOM KOHBEKTHBHOW TEIUIONIEPEIaul TEIIOBOW 3HEPTUU OT HarpeBa-
TEJIGHOTO DJIEMEHTA B NMOTOK. TakuM oOpa3oM, OTBOJ TEIUIa OT HarpeBaTeiabHOl cucteMsl 30 CBsI3aH C IMOTO-
koM 50 o nporoynomy kanaiy 18. [Tockonbky TeMIeparypa HarpeBaTeJIbHOTO JIEMEHTA 3aBHCUT OT €0 JJIeK-
TPUYECKOTO COIIPOTUBIICHHS, TO, CIEA0BATEILHO, TEMIIEpaTypa BIUSICT HA apaMeTp dJIEKTPUUECKON IHEPTHH B
HarpeBaTenbHON cucteMe 30 (Hampumep, dIEKTPHUIECKOE HANPsDKEHHE Ha HarpeBaTelbHOU cucteme 30 WIu TOK
gepe3 HarpeBaTenbHyo cucteMy 30 3aBUCUT OT peanu3anuy cxeM 8). CrenoBaTeIbHO, dNIEKTpHUIecKast SHEPTHS B
HarpeBaTenbHON cucTeMe 30 3aBUCUT OT Pa3IMIHBIX MapaMeTpoB MmoToka 50 B mpoTodHOM KaHaie 18, kak onwu-
CaHO B JAJIbHEHIIEM.

Ha ¢wur. 10 u 11 Gonee oT4ETIMBO IMOKAa3aHO BIUSHUE BIOXA MOIL30BATENS Yepe3 MPOTOYHBIM KaHal 18 Ha
SIEKTPUUYECKUI TOK, T/A€ JIMHUS 72 MPEACTaBIsAeT TOK BO BPEMS BIIOXA, M JIMHUS 73 MPEICTaBISIET TOK B OTCYT-
cTBHE Boxa. JInHus 78 oTpaxaeT BTOPYIO IPOU3BOIHYIO 110 BPEMEHH OT TUHUU 72. B uacTHOCTH, BIOX MOJIB30-
BaTeJsl HAYMHACTCS M 3aKaHYMBAETCS, COOTBETCTBEHHO, Ha JTMHUIX 74 M 76 oTcyeta. MOXKHO BHJIETh, YTO HAYAJIO
BI0Xa BBI3BIBAET HAYAILHOE OCHWIIJIMPOBAHME 75 TOKa, 32 KOTOPBIM CIIEAYET MEpUo/] MOBBIIIEHHOTO ToKa 77 U
ocuwupoBanue 79 B koHie. D ekt 6oee 0TUSTINBO IEMOHCTPUPYETCSl BTOPOH MPONU3BOAHOH 78 1O Bpe-
MeHH OT Toka. Ha nuHum 81 HavyanmpHOE OoCcIMUIMpOBaHKME 75 MpeKpamaercsi, YTO BIUSET Ha BTOPYIO MPOU3-
BoAHYIO 78 mo BpemeHu. Ha nuuuu 83 mpekpaiieHne oCUIIUPOBaHUS 79 BBI3BIBACT BO3JEHCTBUE HA BTOPYIO
MIPOU3BOTHYIO 78 110 BPEMEHH.

Kak mokazano Ha ¢wur. 8§ u 9, TOK CHIXKaeTCsl OT Ha4aJIbHOM BeTWYHMHBI cBbIe 12 1o 8,5-7,5 A B mpome-
)KyTtke ot 0,5- mo 1-# c; 7,5-7 A B npomexxyTke OT 1- 10 2-ii ¢; HOMHHAIBHOTO 3HaUeHUs 6,5-7 A mocie puoIn-
3uTeNIbHO 2 c. [Ipy HOMHUHATEHOM 3HAYEHUH KaK OMOPHOM, CIIEOBATEIBHO, TOK CHIKaeTcs Ooibie ueM Ha 70%
yepes nepeeie 0,5 c. Bo3MoXHO, IpeAOYTHTEIRHO H3MEPATh BIUSHHUE BIOXA MOJB30BATENI HA TOK depe3 Ha-
rpeBaresbHyI0 cucteMy 30 nocie 0,5 ¢, Koraa Tok cTabHIU3upoBacs, 1 3PQEKT OCHIIUTMPOBAHIH, BBI3BAHHBIX
BIIOXOM, MOKET BO3HHUKATh 00Jiee BBIPaKEHO.

CrenoBaTesbHO, JKeNaTeIbHO, YTOOB! BIOX MOJIb30BATEIsT MPOUCXOIMII TOCIIE TT0/1auH TIPeIBapUTEIBHO 3a-
JTAHHOTO KOJIMYCCTBA IEKTPUUCCKOW SHEPTUU W/UITU TP HEKOTOPOM IIPEIBAPUTEIHLHBIM HArPEBaHUCM HarpeBa-
TEJILHOTO AJIEMEHTA, YTOOBI C/IeaTh BO3MOXKHOHN perucrparuio addekra Hauasa B10Xa MOJIb30BATEIS.

Hcnonp3yemblii 37eCh TePMUH "HOMUHAJIBHOE 3HAUCHHE" MOXKET OTHOCHUTHCS K HOPMATBHOMY pabodeMy
3HAYCHHIO CUTHAJIA JIEKTPUIECKON SHEPTHH, I pabOThl ¢ KOTOPHIM MOTYT OBITh NpenHa3HaueHbl cxembl 8. Om-
peneneHrne HOMUHAIBHOE MOYKET OTHOCUTHCS K 3HAUEHHIO, K KOTOPOMY CXOJIUTCS WIIM TIOYTH MOIXOIUT CUTHAIL.

Kax moxazano Ha ¢ur. 12, cxeMbl 8 peamu3yioT BapHaHT OCYIIECTBICHHS CIOoco0a CTaOMiIM3aIyu mapa-
MeTpa IJIEKTPUIECKON dHEprun B HarpeBatenbHO cucteme 30. Criocod MokeT OBITh peaTn30BaH B KOMOWHAIINN
CO CIIOCOOOM IT0 BapHaHTY OCYIIECTBIEHUS, H300pakeHHOMY Ha (ur. 4, WK IPYTrUM BapHAHTOM OCYIIECTBIIC-
HUS, PACKPBITEIM B HacToseil 3asBke. Ha stanme 88 cxeMmbl 8§ momaroT mpeiBapuTeIbHO 3aJaHHOE KOJIMYECTBO
JNIEKTPUUECKOI SHEepruM B HarpeBarenbHyto cucteMy 30. Ha srane 90 nmpeaBapuTenbHO 3aJaHHOE KOJINYECTBO
JNEKTPUUECKON PHEPTHH CTAOMIIN3UPYET MapameTp JIEKTPUIECKON SHepTruH (HanpuMep, TOK B IPUMEPHOM Ba-
pHaHTe OCYyIIECTBICHHS), TOTpebIsieMoi HarpeBaTenbHOM cuctemoit 30. Ha arame 92 cxemsl 8 ompeaenstor na-
pamertp, oTHOcsIuIcs K HOTOKY 50 B TPOTOYHOM KaHalle 18, Ha OCHOBaHWY MapameTpa 3JIeKTPUIECKOH IHEPTHU
B HarpeBatesibHOI cucteme 30 1mocie MoAanHOTO MPEABAPUTENILHO 33laHHOTO KOJIMYECTBA JIEKTPUUECKOM dHEp-
THH, T.C. IPH CTAOMIM3UPOBAHHOM YIIOMSIHYTOM MapaMeTpe, YTO ONKCAHO B NANbHEHIIIEM Ha IpUMepax.

Brox (KoTOpHIif MOXKET BKIIFOYATDH B ce0sl HAYaJio BJI0Xa) MOCTIE ITOavH MPEIBAPUTENBHO 33TaHHOTO KOJIH-
YeCcTBa IEKTPUICCKON IHEPTUH MOXKET 00eCTIeYMBaThCs pea3anueil OqHOTO WM 0ojiee BapHaHTOB OCYIIECTB-
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JICHUsI PSKUMOB palboOTHI cxeM 8. B BapmaHTe ocyImecTBICHHS Ha dTare 86 MpeABapUTEIBHO 3aJaHHOC KOJIHYC-
CTBO 3JICKTPHYCCKOM SHEPTUH MOACTCS TOCIEC ONPEICIICHHS BHIIICOMCAHHON MTyCKOBO# cxeMsl. [TyckoBas cxema
MOXET COZIEpKaTh WCIIONHHUTEIBHBIN 3JIEMEHT, NMPUBOIUMBIN B JeHCTBHE (PU3NUECKIM KOHTAKTOM (HAIpUMeEp,
KHOITIKOW BKJIFOUCHMS BEHIMHTA), B TOM YHCIIE MANbIEM PYKH HOIb30BATEIN. DIICKTPUIECKAE CXEMBI 8 MOTYT pea-
JIM30BaTh MCTIONHUTEIBHBIN JIEMEHT MMOCPEICTBOM MOJAYM JIEKTPUUECKON SHEPTHH B aToMaifzep 6 B TCUCHHE
BpPEMEHH IIpHUBEICHUA B NeiicTBrsA. OOHAPYKEHO, YTO MPH MCIIOIB30BAHUH TaKOTO MCIOIHHUTEIEHOTO 3JIEMEHTA
OOJNBIIMHCTBO MOJIb30BaTENIeH HaunHaeT BAoX dyepe3 0,5 wim 1 ¢ mpuBeneHus B nericteue. TakuM oOpazoM, cxe-
MBI 8 MOTYT OBITH CIIEIIMAJIHHO BBIIOIHEHBI C BO3MOXKHOCTBIO ITOJIA9X MPEIBAPUTEIBHO 3aJaHHOTO KOINIECTBA
JNEeKTpUYECKOr 3Hepruu 10 ucredeHus 0,5-1 ¢. YnoMsHyTas KOHQUTYpAIUS MOXKET OBITh peali30BaHa CHCTE-
MO yIpaBleHHS Tporieccopa 54 s cTaOWiIM3anuu dJICKTPUIECKON YHEPTUH, [TOJaBacMO B HArPEBaTEIbHYIO
cucremy 30, (Hanpumep, Mpeodpa3oBaTeb MOCTOSTHHOTO TOKA B MOCTOSIHHBIA WM CHCTEMa YIPABICHUS METO-
qoM MMM, nogaet mpeaBapUTENbHO 3aJJaHHOE KOJIMYECTBO IEKTpHUecKoi sHepruu B nepsele 0,5-1 ¢ unu apy-
ro¥ moaxoaamui mepuoa T BpeMeHn).

B nmpyrux BapmaHTaX OCYIIECTBICHHS CXEMBI 8§ PEaTHU3YIOT IMYCKOBYIO CXEMY B BHJC NATYMKA IBIDKCHHS
WM JaT9WKa Pacrio3HaBaHMs JUIa (HAIIPUMEp, KaMepbl C BO3MOXKHOCTBIO 0OpaOOTKH HM300pa)KeHHi), ITOOBI
OTIpeneNATh HAMEPECHNE Ha4aTh BIOX.

B BapmanTe ocymecTBICHHUS CXEMBI 8 MOTYT peaan30BaTh BO3MOXKHOCTH JOITyCKa BIOXa Yepe3 MpOTOoU-
HBIM KaHal 18, TOMbKO KOTJIa HarpeBaTeabHas cuctema 30 HarpeBaeTcs 10 MpeABapUTENIbHO 3aJaHHON TeMIIe-
paTypsl WA TOK HAaXOMUTCS B KOHKPETHOM JHala3oHe B OKPECTHOCTH HOMWHAJIBHOTO 3HAYCHUS (Hampumep,
140 wmm £25%). Cxembl 8 MOTYT JI0ITyCKaTh BAOX MOCPEICTBOM 3JIEKTPOYIPABISEMOT0 3HAYCHUS WU APYTOTO
YCTPOHCTBA PEryIUpPOBAHUS IOTOKA.

Kak mokazano Ha ¢ur. 8 1 9, cxeMbl 8 MOAAIOT MPEIBAPUTEIHHO 3aJaHHOC KOJIUYECTBO 3JICKTPUUCCKOM
SHEPTUHU B T€UYCHHE NepBoro nepuona T, Bpemenu. Hauano Bgoxa yepes MpoOTOUYHBIH KaHan 18 moka3aHo Ju-
Huel 74 B MOMeHT T;, KOTOpHBI UMeeT MecTo mociie T U B TeueHue Moclenyolero nepuoaa spemenu. Crieno-
BaTEIFHO, CXEMBI 8 ONPEACIAIOT MapaMeTp, OTHOCSAIINICS K MOTOKY 4epe3 MPOTOYHBIN KaHall, KaK OMUCAHO B
nmanpHeimeM. CxeMbl 8 MOTYT OBITh BBITTOJHEHBI C BO3MOXHOCTBIO MOJIAYU TPEABAPUTEIHHO 3aJaHHOTO KOIH-
YEeCTBa ANEKTPUUYECKOI SHEPTUH B TeueHue BpeMmeHu T amurensHocthio 0,3-2, wnu 0,6-1,5 ¢, win MeHblle yeM
1 wmm 0,5 c.

Mexny Tem 1enecoodpazHo obecreunBarh, 4ToObI T; HMEIO MeCTO Tocie TOro, Kak MOJaHO MpeaBaph-
TEJNBHO 33/IaHHOE KOJIMYECTBO HIICKTPUIECKOIN YHEPTUH, B BapHAHTE OCYIICCTBICHUS MapaMeTp IMOTOKa OCHOBAH
Ha OCIIMJUTMPOBAHMH B KOHIIE BIOXa (TIPIMEPHI 3TOTO MIPUBECHEI B JabHEHIIIEM); CIIEIOBATEIFHO, B HEKOTOPHIX
npuMmepax T; UMeeT MecTo A0 TOTO, KaK MOJIHOCTHIO ITOJaHO MIPEABAPUTEIHHO 3aJaHHOE KOJIMYECTBO dIICKTpHUYIe-
CKOM 3HEpTHH.

IIpeaBapuTenbHO 33JaHHOE KOIMUYECTBO 3JIEKTPUUECKON 3HEPruu MoxkeT cocTaBiaTh 20, 25 mwmu 30 Jlxo-
yne#t (B kaxxgoMm ciaydae +40, wm £25, mim £10%). B BapranTax ocyIiecTBIeHHUs, TOKa3aHHBIX Ha (ur. 6 u 7,
IpeBApUTEIHHO 3aJaHHOC KOJMYECTBO JCKTPUICCKOM SHEPTUH MOXKET BKIIIOYATh B ceOs mpuioxeHue 2,5 B B
Teuenue T (3aJaHHOTO BHINICYKa3aHHBIMU JIMATIA30HAMM).

[IpenBapuTebHO 3aJaHHOE KOJUYECTBO IICKTPUUCCKON IHEPTHHA MOKET MPEIHA3HAYATHCS IS IpeABapH-
TEJILHOTO HATPEBaHMS HArPEBATEIHHOTO DJIEMCHTA HArPEBATENBHONM cucTeMbl 30 0 IpeABapUTEIbHO 33JaHHOTO
TEMIEPaTypHOTO JHANa30Ha, MOCIC YEro OH MOXET OXJIAXKIAThCs BO BpeMs YIOMSHYTOro Baoxa. Ilpemasapu-
TEJIHHO 3aIaHHBIA TEMIIepaTypHBIN JUAa30H MOKET ObITh BBIOpAH, YTOOBI 0OECIIeYnBaTh HCIAPEHUE TTPEKYPCO-
pa, 6e3 cropanus npekypcopa, Hanpumep, 10 150-350 wm 200-250°C. Temmneparypa HarpeBaTeIbLHOTO dJIEMEH-
Ta MOXET OCYIIECTBIISATHCS Pa3IMIHBIMH CPEICTBAMHU, KOTOpPBHIE BKIIOYAIOT B ceOs CONMPOTHUBIICHHE Harpena-
TEJNBHOW CHCTEMBI; CTICIIHATN3NPOBAHHBIN TeMIepaTyPHbIH TaTIYNK; YMIHPHUECKUE TaHHBIE (HallpUMep, U3BECT-
HO, 9TO KOHKPETHOE KOJIMYECTBO YHEPTHU OOECIIEYMBAET IKCIEPHUMEHTAIFHO YCTAHOBJICHHBIH TEMIIEPaTypHBINA
JIAara3oH).

[IpenBapuTenbHO 3aJJaHHOE KOJIHYCCTBO JICKTPUUCCKON SHEPTHU MOXKET MPETHA3HAYAThCS I CTaOMITH-
3alKu TapaMeTpa JIEKTPUIECKON YHEPTuu B HarpesarenbHol cucteme 30 ¢ TouHocThio 125 mimm £40% ot Ho-
MUHAJIBFHOTO 3Ha4YCHUS. B mpuMepe HOMUHAIBHOC 3HAYCHHE TOKA MOXKET OBITh MPUHATO paBHBIM 6,5 A, ciemo-
BatenbHO, +40 wm +25% noBoaut 10 9,1 A u 8,1 A, COOTBETCTBEHHO, Ipu 3ToM 8,1 A JOCTUraercsi B TeueHue
T;. Takue ke AUAMa30HBI MOTYT OTHOCHUTHCS K IPYTHM MapameTpam (HampuMep, JIEKTPHICCKOMY HATPSIKCHHUIO)
JNEKTPUYECKON IJHEPTUH B HATpeBaTeIbHOM cucTeme 30 B IPYTUX BapHaHTaX OCYIICCTBICHHS CXEM 8.

[IpenBapuTebHO 3aJJaHHOE KOJIHYCCTBO JICKTPUUCCKON SHEPTHU MOXKET MPETHA3HAYAThCS I CTaOMITH-
3alMU TapaMeTpa MEKTPHUECKOW SHEPTHH B HArpeBaTeIbHOH CHCTEME TaKhM 00pa3oM, YTOOBI MOKHO OBLIO
M3BJIEKAaTh U 00pabaTHIBaTh OCIMIUIMPOBAHMSA, BBI3BIBACMEIC BIOXOM IIOJIB30BATENs Yepe3 MPOTOYHBIN KaHAI
OcrmuMpoBaHusI MOTYT BKJIIOYaTh B ce0s T€, KOTOpBIE 0OHAPYKUBAIOTCS B MIEPBOM WIIM BTOPOIl MIPOM3BOIHON
M0 BpEeMEHH, KaK OIHCAaHO B TajbHEHIIIEM.

KonkpeTHOE KONMMYIECTBO INMEKTPUIECCKON IHEPTHUHU AJIS JOCTIDKEHHS BBIIICYIOMSHYTON cTabnimm3anuu Oy-
JIeT 3aBUCETh OT OCYIIECTBJIECHHUS YCTPOMCTBa 2, KOTOpPOE BKIIOYAECT B ceOsl OCYLIECTBICHHE CXeM §; Harpepa-
TenpHOW cucteMbl 30, BKJIIOYAs COMPOTHBICHHE HArpPEBATENLHOTO IJIEMEHTA; MPOTOYHOTO KaHama. CremoBa-
TENBHO, CJIEyeT MOHHUMATh, YTO KOHKPETHOE KOJIUYECTBO AJICKTPHYCCKOW IHEPTUU MOXKET OIPEICIATHCS Ha
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OCHOBAHUH SMITUPUICCKHUX TAHHBIX.

Kak BugHO Ha ¢ur. 9, yepe3 mpuOIM3UTENBHO 2,5 ¢ TOK 72 MOKa3bIBACT 3HAYUTEIHHOE OCIMUIHPOBAHUC
(KOTOpOE MOXET 3aMeTHee TPOSBIIATHCS B COOTBETCTBYIOIIEH BTOPOM MPOW3BOAHON 74 10 BpeMeHH). Ocunium-
POBaHUE SBISIETCS SJIEKTPUICSCKAM IIIyMOM, BBI3BIBACMBIM IIEperpeBaHNeM HAarpeBaTeIFHOTO 3JIEMEHTa Harpena-
tenapHOU cucTembl 30. [ToaToMy *KelaTenbHO BBHITIOJHEHHE CXeM 8 TakuM 00pa3oM, 4TOOBI BAOX TOJIH30BATEIIS
yepe3 MPOTOYHBIN KaHad |8 MponCXoani A0 IEKTPUUECKOro MIyMa ¢ TAKUM PacuyeToM, YTOOBI AIIEKTPHIECKIHA
IIyM HE MeIIal U3MEPEHHIO BI0Xa. DTOT0 MOXKHO JOCTHUTHYTH MOAAa4Yei MpeIBapuTEIbHO 3aJaHHOTO KOJIHMYeCcTBa
3JIEKTPHYECKON SHEPTUH 3a KaK MOXKHO MEHbIIIee BpeMsI IIepe]] HagaJloM BAO0Xa MOJIh30BaTEIS.

ITockonbKy BTOpBIC MPOU3BOAHEIC IO BPEMEHU OCOOCHHO YYBCTBHTEIBHBI K IMMOMEXaM, KOTJa dJICKTpHUC-
CKasl DHEPTHUs B HArpeBaTeNbHON cucteMe 30 CHIKACTCS OT €ro HAYaIbHOTO 3HAYCHUS JJO HOMUHAIFHOT'O 3HAYC-
HUSI, TO KEIATSIBHO BBIMOJIHATH CXEMBI 8, KOTOpPBIC MOJAIOT MPEIBAPUTEIHLHO 33JaHHOEC KOJIMYECTBO AIICKTPUIC-
CKO 3HEPTHUH, B COYCTAHUH C 0OPaOOTKOIH BTOPOW MPOU3BOIHON MO BPEMEHH, YTOOBI BEIUUCIIATH apaMeTp Mo-
TOKa, YTO OIKCAHO B JaTbHEHUIIIEM Ha MPUMEpax.

OHaKO B HCKOTOPHIX BapHUAHTaX OCYMICCTBICHUS MapaMETp IIICKTPHYCCKON HEPTHU B HArpEBaTCILHOM
cucteme 30 6e3 uncieHHoro audQepeHITnpoOBaHNs MOKET 00padaThIBATHCS AJISI BHIYMCIICHHS MTapaMeTpa MmoTo-
Ka, 9TO OTIMCAHO B JAJIbHEHIIIEM Ha TIpUMepax.

OrnpenesnieHre BTOPOi MPOU3BOAHON 10 BPEMEHH.

Kaxk mokazano Ha ¢wur. 4 u 9-11, cxemsr 8 Ha dTane 40 onpeAeIAIOT BTOPYIO MPOU3BOJAHYIO 10 BPEMEHH OT
HaWJCHHOTO TIapaMeTpa dJICKTPUUIECKON SHEPTUN B HarpeBaTebHOM cucteme 30.

OmnpezneneHne BTOPOH MPOW3BOAHON MO BPEMEHHM MOXKET BBITIONHATHCS ANTOPHUTMOM (WIIH JIOTHYECKOU
CXeMOIi), KOTOpBIH(ast) MOKET ObITH oOecrieueH(a) B mporeccope. MOXKHO peaan30BaTh METOJ KOHCYHBIX pa3HO-
CTel (HampuMep, pasHOCTHOTO OTHOIICHHS B (popMe HpIOTOHA, CHMMETPHUYHON Pa3HOCTH WM METO][ BBICIIICTO
MOPSI/IKA) WK JPYTHE METOJBI, HanpuMmep audHepeHIuansHol KBaApaTyphl. BEIBOA MPOU3BOIHON MOXKET TaK-
JKE BBIMOJHITHCS AICKTPHUCCKUMH KOMIIOHEHTAMH, HAIPHUMEP, METOJI KOHCUHBIX PAa3HOCTEH pean3yeTcss eMKO-
CTBIO, TIPETHA3HAYCHHOU [T BHECCHUS 3aJICPKKH B MapaMETp ICKTPHUUCCKOW SHEPTHH B HATPEBATEIBHOM CHC-
teme 30, u quddepeHIMaTbHBIM YCUITUTENEM ISl OTIPEEICHNsT POU3BOAHON IO MapaMeTpy dJICKTPUIECKOM
SHEPIHH U 3aJIepKAaHHOMY TTapaMeTpy dICKTPUIESCKON YHEPTHH.

CrnenmyeT MOHUMATh, YTO OTIPEIEIICHIUS BTOPOI IPOU3BOAHOI 110 BpeMEHH B SIBHOM BHUIE HE TpeOyeTcs, Ha-
puMep, TIPU pearn3aii MeToja KOHEUYHBIX pa3HOCTeH, Ha HeOOIbIIoe N3MEHEHHE BPEMEHH MOXHO U HE JIe-
JIUTh, €CITM M3MEHEHNE BPEMEHH MEXITy TOYKaMH BBIOOPKH (PYHKIIMH OCTAeTCs IMOCTOSHHBIM. B HEKOTOPHIX Ba-
pHaHTaX OCYIIECTBICHHUS PeaTi3yeTcs sBHas (GOPMYyIa MPOM3BOTHON.

OmnpenencHre XapakKTepHOTo MPU3HAKA BTOPOH MPOU3BOIHON IO BPEMCHH.

Kaxk nokaszano Ha ¢ur. 4, Ha stane 42 XapakTepHbIH MPU3HAK BTOPOH IIPOU3BOIHON MO BPEMEHH MOXKET W3-
BJICKAThCS CXEMaMH 8, B TOM YHUCIIC AJITOPUTMOM (HUITH JIOTHYECKO# CXeMoit), 0OecrieueHHBIM(0) B TIPOIIECCOPE.

KonkpeTHasi xapaKTepUCTHKA, TOJICKAIIAs U3BJICUCHHUIO, MOXKET 3aBUCETh OT KOHKPETHOH 3aBHCHMOCTH,
KOTOpasl pealn3oBaHa JJIs OMpPEICIICHHs apaMeTpa MOoToKa B MPOTOYHOM KaHayie 18, 9To omucaHo B JalbHEH-
IIeM Ha MPUMEpPax.

3aBUCUMOCTh MOXET TpeOOBaTh BIIEICHUSI KJIacca, COJIEPIKaIero OWH WK 0oJiee MPU3HAKOB (Ha3bIBae-
MBIX BXOAHBIMH 3HAYCHUSIMH) BTOPOH MPOU3BOAHOM, M3 KOTOPHIX BCE OXBATHIBAIOTCA TEPMHHOM ''XapaKTEPHBIN
MIpU3HAK BTOPOH MPOU3BOIHOM 1O BpeMeHH".

CrnenyeT MOHMMATh, YTO B 3aBUCUMOCTH OT KOHKPETHOTO KJIacca, IMOJJIEkKAIIETO BBIICICHUIO, MOTYT OBITH
pean30BaHbl pa3IHYHbIE TPOICTyPHl N3BICUCHHUS MPHU3HAKOB, HATIPIMEP TOYKH TIOBOPOTA WIIM HA4aJIbHEIE BO3-
PACTaHUS/CHIDKCHHS OT UCXOTHOTO 3HAYCHUS MOTYT ONPEACIATHCS ITyTeM CPaBHCHUS BEJIMYMHBI JICMEHTA JaH-
HBIX C COCCIHHM DJIEMCHTOM JIaHHBIX, 3aTEM MOXKET ONPEACIATHCS MOJTHASI aMIUIATYIa COCCTHIUX MAKCUMYMOB U
MUHHMYMOB WJIH aMIDTATYIa MAKCHMYMa I MUHAMYMa.

OmnpenencHue mapamMmeTpa MmoToka.

Kaxk nokazano Ha ¢wur. 4, Ha srane 44 HalileHHBIN XapaKTepHBII ITPU3HAK BTOPOW MPOU3BOIHOM 1O BpeMe-
HU 00pabaThIBacTCs IS OMpeeNicHHs mapamerpa moroka. OOpaboTka MOKET BKIIOYATH B CeOsl pean3anuio
KOHKPETHOW 3aBUCUMOCTH, YTOOBI OTIPEJICNIUTh MapaMeTp moToka S0 B mpoTouHoM kaHaie 18. 3aBHCHMOCTH MO-
JKET OBITh peaIn30BaHa CXeMaMH 8, B TOM YHCJIE aJTOPUTMOM (FUTH JIOTHYECKON cXeMoli), obecrieueHHbIM(0H) B
mpo1ieccope.

B koHTEeKCTEe HACTOSIIEH 3asiBKA TEPMUH "3aBUCHMOCTB" MOXET OTHOCHUTHCS K 3aBUCHMOCTH MEXKy Tapa-
METPOM AIIEKTPUIECCKOH SHEPTUH B HAarpeBaTeIbHOM cucteMe 30 u mapaMeTpoM MOTOKa B MPOTOYHOM KaHaje 18.
3aBHCHMOCTh MOXET OBITH AYMIHUPHUECKON 3aBHCHMOCTBIO, HAPHUMEp, 3aBUCHMOCTBIO, ITONyYSHHON M3 IKCIIe-
PUMEHTAIBHO TOJTYYCHHBIX JAHHBIX. DMIUPUYCCKUC JAHHBIC MOTYT COXPAHATHCS B MAMSITH, CBA3aHHOW CO CXe-
Mamu 8. Takum 00pa3oM, B BapHaHTaX OCYHICCTBICHUS "IMIUpPHYCCKAs 3aBUCHUMOCTD" MOXKET TaKKe MMEHO-
BaThCsl "'COXpaHAEMON 3aBUCHUMOCTBIO" U ompeneneHus "amnupudeckad” U "coxpaHsemasd" MOTYyT IPUMEHSTHCS
PaBHO3HAYHO. 3aBUCHMOCTh MOXKET BKITFOUATh B Ce0S MaTeMaTUIEeCKYIO ()YHKIIHIO, C OJTHOW WK 0OJIee BXOIHBI-
MU TIEPEMEHHBIMU U BBIXOJHON MepeMeHHOH. BrIXoaHas TepeMeHHas COIACPKUT mapameTp notoka. OmHa Wiu
0oJiee BXOHBIX MIEPEMEHHBIX COJICPIKAT PaHee OMMCAHHBIN KITaCcC OHOM Win Oojee XapaKTepPUCTHUK.

JlnamazoH MOIXOASIINX BBIXOJHBIX 3HAUEHUH oOecreyMBaeTCs IOA OIpeneeHHeM 'TapaMmerp, OTHOCS-
iAcst K ToTOKy". Jlama3oH MmoaxoIAIIuX BXOJHBIX 3HAUEHUH (T.€. KIIacC) 00ecTieYnBaeTCs 10T OTIpeieIEHUEM
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"XapaKTEepUCTHKA BTOPOW MPOU3BOJAHOW MO BPEMEHHU'" W/WIM APYTUMH NMpPU3HAKAMHU MOTPEOICHUS ICKTpUYC-
CKOM hHepruu B HarpeBaTenbHOH cucteme 30.

OmnmcaHHBIE 37I6Ch 3aBUCIMOCTH MOYKHO JIyUIIIe TIOHATH Ha CJIEAYIOIIEM IIpuMepe.

ITpumep 1.

Jlaee mpencTaBieH NpUMEPHBIA BapHAHT OCYIIECTBICHHUS, KOTOPHII peatn3yeT onuH win Ooiee MpHU3Ha-
KOB BBIIIICOMMUCAHHBIX BaPHAHTOB OCYIIECTBICHUS WIH IPYroro BapHaHTa OCYIICCTBJICHHS, PACKPHITOTO B Ha-
CTOSIIEH 3asIBKE.

Jlst ompeneneHus mapaMeTpa MoToKa, CXeMaMH 8 MOXKET OBITh peain30BaHa 3aBUCUMOCTH 110 ypaBHEHUIO (1)

M=A-T?+B-T+C-T;+D-TH+E-V-F (1),

I'JIc BBIXOJTHOC 3HAUYCHHUE TPEACTaBIsIeT co00i Maccy M a3po30iis, MPUCYTCTBYIOMIETO BO BJOXE ITOJIb30Ba-
Tenst yepe3 mpotouHslid kanan 18. Koaddummentsr A-F onpenensiorcs perpeccueil SMIUPUYECKUX AaHHBIX U
WMEIOT 3HadeHus cooTBeTcTBeHHO 0,5965; 0,1223; 0,002088; 0,0004042; 0,05651; 134,0. Kak BumHO ¢wur. 9,
BXOJIHBIC 3HAYCHHS COJIEPIKaAT MOJHYIO aMIUIUTYAy 84, KoTopasi o003HadeHa Kak "T"; IOCTOsITHHOE HaIpsDKeHHE,
MOIIEp)KUBaeMoe Ha HarpeBaTellbHO# cuctemMe 30, koTopoe 0603HadeHO Kak "V" B MB; IIUTENBHOCTH MOAAYH
JJICKTPHUYECKON dHEPTHH B HarpeBaTelbHYIO cuctemy, "T4" B Mc; Bpems Hadana Baoxa, "T;" B mc. ITockombky
HanpspkeHne V 00BIYHO SIBIISETCS TIOCTOSIHHON BenmmduHOM, E 1 V MOKHO 3aMEHUTH OJHUM K03 PHUITHEHTOM.

B kauectBe mpumepa nanee OyaeT HCIOIB30BaHA BBIIICTIPHBEICHHAS 3aBUCUMOCTb.

BxomHble 3HaueHMs BKIIOYAIOT B ceOs Hampspkenwe V, 2,51 B; IMTENPHOCTh MOAAYU SICKTPHUCCKOM
sHepruy, Ty, 3,987 c; T;, 1,035 c; untencuBHocts I, 1,370. BrltnenpuseaeHHast 3aBUCUMOCTD ONpEeNseT, uTo M
cocraBiseT 12,9 Mr ¢ 3KCIIepUMEHTAIbHOM MOTPENIHOCTEI0 +2-3%. DKCIleprMEHTaIbHO TOydYeHHOE 3HAUCHHE
M nonyvanu u3MEepeHHEM YMEHBIIICHUS 3amaca B YYaCcTKe XPaHCHUs, COJIeprKalleM mpekypcop. Baox moms3oBa-
TeJs Yepe3 MPOTOYHBIN KaHAJl HMHUTHPOBAIM HACOCOM C KATMOPOBAaHHBIM PEIPE3CHTATHBHBIM PACX0I0M IOTOKA
18,33 mu/c.

KonudecTBO OTAECTBHBIX KOMIIOHEHTOB a3p030Jisi, HAIIPUMEP HUKOTHHA, MOXHO ONPEACIHUThH MO0 UX KOH-
[EHTPALUH B IPEKypcope, HalpuMep, MyTeM NMPON3BEACHNS KOHIIEHTpAIH U M.

U3 ¢ur. 9 MOXHO BUAETH, UTO NPH HCIIOIH30BAHWK BTOPOU MPOM3BOTHON MO BPEMEHH XapaKTEPUCTHKH
(HampuMep, TOYKH MMOBOPOTHI) ABISIOTCS 00Jiee YETKO BRIPAKCHHBIMU YIS JIMHUW 74 (110 CPaBHEHHIO C TEM, UTO
Ha0JIr01a10Ch OBl IS TIepBOM MPOU3BOIHONW 1O BpeMeHW wiu nuHum 72). [IponsBogHas 74 oOpabaTwiBaeTcs,
9TOOBI ONPEACTUTH MOTHYIO aMIUTUTYAy 84 mist cocemHuX MakcuMmyma 80 u MUHIMYMa 82, KOTOpas COOTBETCT-
ByeT Havay Baoxa. Hagao Bgoxa onpenensiercs kak MakcumyMm 80, yKa3aHHBIH TUHUCH 74.

CxeMbI 8§ MOTYT peann30BaTh Pa3IMYHbIC YCIOBHS IS TIOUCKA M OMPEICIICHHUS] MECTOTIONI0KEHUS TOYHBIX
makcumyMma 80 m MuaumyMa 82. J{ns peanmzanum cxeM 8§, IMOKa3aHHBIX Ha QUT. 7, JaHHBIE YCIOBHS MPEICTaB-
JISFOTCS, HATIPUMED, B CICIYIOIIEM BHJIC: OMPEJACITUTh BO3MOXKHBIC MAKCHMYMBI 1 MUHUMYMBI B TeueHHe 1,5 ¢
MoCJIe Havaja MoJaud JCKTPUICCKOI SHEPTHH B HATPEBATEIBHYIO CUCTEMY; ONMPEACITUTh MAKCUMAIBHYIO pa3-
HOCTh MEXIY COCETHUMHU MakcumyMamu 80 1 MUHUMYMaM# 82; 0OTOPOCHTb, €CITH Pa3HOCTh IO BPEMEHU MEKTY
coceqHuMHU MakcumyMamu 80 u MuHUMYMaMu 82 Goubiie 1 ¢; 0TOPOCHUTH, eClii a0COIFOTHOE 3HAYCHHE MOTHON
ammuuTyabl 84 He mpesbimaet 0,19; abcoMOTHOE 3HAUYCHWE TTOJTHON aMIUTHTYABI 84 TOJDKHO OBITH OOJbINE, YeM
abCOIIIOTHOE 3HAYEHHE ITOJTHOW aMIUTUTYABI IMO3HEE MOSABISAIOMINXCS COCEIHUX MaKCHMyMa M MHUHHUMYMa, YM-
HOXXeHHoe Ha 1,18; abcomoTHOE 3HaUEHNE TIOTHON aMIUTUTYIBI 84 MOKHO OBITH OOJIbIIe, YeM abCONOTHOE 3HA-
YeHHE MOJTHOW aMIUTATYIbI PaHBIIE MMOSIBUBIIAXCS COCEIHUX MaKCHMyMa U MUHIMYyMa, YMHOXeHHoe Ha 1,13.

CxeMBbl 8 MOTYT OIpeAeNsaTh MPOMEXYTOK T4 BPEMEHH IOAAYH SJCKTPUIECKON SHEPTHH B HarpeBaTelb-
Hyto cuctemy 30 mo paHee ONHUCAHHOW AUTENBHOCTH MPHUBEACHUS B JEHCTBHE MyCKOBOW CXEMBI (HaIpuMmep,
KHOIIKH BKITFOUCHUS BEHITMHTA WM APYTOU TOIXOIAIICH TyCKOBOM cXeMbl). CXeMBI 8 MOTYT ONpECIsITh HAYaIo
Broxa T; mo Bpemenun Makcumyma 80. Pempe3eHTaTHBHAS JUIMTENHFHOCTh BIOXa (KOTOpas HE HCIONB3YCTCS B
ypaBHeHHH 1) MokeT onpenenarbes Kak Ty-T;.

Ha ¢wr. 10 u 11, koTOpbIe coepkaT MPUMEpPHI TOKa 72 ¥ BTOPOW NMPOM3BOAHON 78 10 BpeMeHH I CIIy-
4aeB, B KOTOPBIX BIIOX HAYMHACTCS, COOTBETCTBEHHO, KOTJa TOK JTOCTUT HOMHUHAJIHHOTO 3HAYCHUS U MPHOIHKA-
eTcsl K HOMUHAIFHOMY 3HaYCHHIO, MOJKHO BHIETH, YTO ITOJTHAS aMIUIUTyAa 84 MOXKET MMETh OIMHAKOBYIO BEJIH-
yuHy B 000WX ciy4asx. I[loaToMy, BO3MOXHO, IJIsI ONpPEICICHUS BXOTHBIX 3HAYCHUN BBITOTHEE HCIIOJIH30BAThH
BTOPYIO TIPOU3BOIHYIO (BMECTO MEPBOI MPOU3BOIHOM WITH TOKa 0e3 yrcieHHoro nuddepeHiupoBanus). Mcxons
13 3aBUCUMOCTH TI0 ypaBHeHMIO (1) oT Bpemenu T; Havasia, MOKHO MIPHHSATH BO BHUMaHHUE JIOOBIE 3aBUCUMOCTh
MoJTHOW aMtuIATyAbl 84 n Bpems T; Hauama (BCIIEZCTBHE SKCIIOHCHIIMATHLHOTO 3aTyXaHus Toka). Kpome Toro,
OYEBHUIHO, YTO BTOpAs MPOU3BOIHAS ObICTPEE MOAXOIUT K HOMUHAIFHOMY 3HAUEHHIO, YeM TOK 0€3 YHCICHHOTO
mddepeHInpoBaHusL.

B BapuanTe ypaBHeHus (1), eciu BIOX HAYMHACTCS JOCTATOYHO PAHO, TO CEIO00pa3Has TOYKa Ha JIH-
HUM 72 TOKa MOXKET COBIIAQJATh C JIMHUCH 74; CIEeMOBATEIBHO, 3aBUCUMOCTh MOXET OBITh pealn30BaHa C BO3-
MOJKHOCTBIO TIOMCKa CEIUI000Pa3HOI TOYKHM M WCIOJIB30BaHUS Hayalla TOYKH HYJIEBOTO TpaJUCHTA Ha CeJyie
(BMecto MakcuMyMoB B 80), 4TOOBI BEIBECTH TOJHYIO aMILTHTY Ty 84.

Ipumep 2.

Jlaee mpencTaBieH IpUMEPHBIA BapHAHT OCYIIECTBICHHUS, KOTOPHI peatn3yeT onuH win Ooiee MpHu3Ha-
KOB BBIIIICONMMCAHHBIX BapPHAHTOB OCYIIECTBICHUS WIH JIPYroro BapHaHTa OCYIICCTBICHHSA, PACKPHITOTO B Ha-
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CTOSIILIEH 3as1BKeE.
Jlis onpenenieHus mapaMeTpa MOTOKa CXeMaMH 8 MOKET OBITh pealn30BaHa 3aBUCHMOCTB 0 YpaBHEHUIO (2)
M=X-TgtY- V-7 (2),

IJIc BBIXOJHOC 3HAYCHHUE IMPEICTaBIsAeT coboil mMaccy M (B Mr) a’po30isi, MPUCYTCTBYIOLICTO BO BIOXC
MoJIb30BaTeN sl yepe3 nmpoTounblid kaHan 18. Koadduimentsr X-Z ONpenenstoTcss perpeccueid SMIMPUIESCKIX
JIAHHBIX U UMEIOT 3HaueHus: coorBercTBeHHO 0,00003115; 0,1227; 295,2. BXoaHble 3HaUSHUS COAEPKAT: TIOCTO-
STHHOE HampsDKeHWe, MOJAIepKUBaeMoe Ha HarpeBarenbHou cucteme 30, ob6o3zHadenHoe kak "V" (B MB); mmu-
TEJIHHOCTH TIOJIAYH IJIEKTPUIECKON SHEPTUHU B HarpeBaTeJIbHYIO cucTeMy, "T4" B Mc.

B kauectBe mpumepa nanee OyaeT HCIOIB30BaHA BHIIICTIPHBEICHHAS 3aBUCUMOCTb.

BxomHble 3HAaUYCHHS BKJIIOYAOT B ceOs Hampspkenwe V, 2,51 B; JUIMTENBHOCTh TOMAYHM DIEKTPUUECKON
sHepruy, Tq4, 3,987 c. BrlenpuBeaeHHas 3aBUCUMOCTD OIpeaensieT, uto M coctasisieT 12,7 Mr ¢ SKCIiepUMeH-
TaJBHOW TOTPEIHOCTHI0 +4-6%. DKCIepruMEeHTaIBHO MOTydeHHOe 3HaYeHne M TorydJain U3MepeHHeM yMEHb-
IICHUS 3araca B YYacTKe XpPaHCHHS, COAepiKalleM Ipekypcop. Brox monb3oBaTens depe3 MPOTOYHBIA KaHAI
UMHUTHPOBAIH HACOCOM C KaTHOPOBAHHBIM PEIPE3CHTATUBHBIM PacXoI0M motoka 18,33 mu/c.

JMTeNnsHOCTh TMOIa4M JIIEKTpHYecKoi dHeprun, Ty, B HarpeBaTenbHy0 cuctemy 30 MOXKHO OIPEIeIIATh,
KaK OIMKCaHo B mpumepe 1.

B ciydasx korma HEBO3MOXHO OIPEACTUTh HAdajo BAOXa (HAMPUMEpP, HEBO3MOXHO OIO3HATH MaKCH-
MyMBbI 80), 9TO HE NaeT peann3oBath ypaBHeHHe (1), Ui onpeaeneHus napaMmerpa moToka MOKHO peaii30BaTh
ypaBHeHHe (2).

BapuanTts! npumepos.

CrnenyeT moOHUMATh, 9YTO MpuMep | U mpuMep 2 mpeuaraioT MpUMEPHBIE 3aBHCHMOCTH MEXIY dJIeKTpHUe-
CKOH dHeprueil B HarpeBarenbHOU cucteme 30 U mapaMeTpoM MOTOKa B MPOTOYHOM KaHaie 18. MoxkHO peanwn-
30BaTh U APYTHE 3aBHCHMOCTH.

BapuanT npumepa | MOkeT BKIIOUATh B ceOs1, B KAUECTBE BXOAHBIX 3HAYCHUH, YTO-TO OJJHO WX 0OOJIee U3:
nepuosa MeKAy MakcuMyMoM 80 ¥ MUHHMYMOM 82 WU JAPYTOro CBSA3aHHOTO C HHUM IEPHOJA; TUIOIIAAH ITOJ
MakcuMyMoM 80 W/WIIM MUHUMYMOM 82; aMIUIMTYJbI MaKCUMyMa WJIM MUHMMYyMa 82 (BMECTO ITOJIHOTO aMIUIU-
TYIHOTO 3HAYCHUS 84); BOZMOKHBIX aJbTEPHATUBHBIX MAKCUMYMOB ¥/HJIM MUHUMYMOB, B TOM YHCJE, TEX, KOTO-
pbIe OTHOCSTCS K KOHITy BIoXa. B kadecTBe albTepHATHUBBI MOXKHO HCIIOJIE30BaTh TPAJAUCHT/TIIEPHOM TIEPHOIA
MEXy OCHMLTUPOBAHUSIMH, BRI3BIBACMBIMH HAYaJIOM M OKOHYAHHEM BJ0Xa. B Mpyrux BapmaHTax BXOJHEIC 3HA-
YeHUSI MOTYT OBITh MOJIYYCHBI M3 IEPBOW MPOU3BOIHOM MapaMeTpa dICKTPUIECKON dHEPTUU B HarpeBaTeIbHOU
cucteme 30 WM apaMmeTpa dIEKTPUISCKOW YHEPTHH B HarpeBarenbHou cucteMe 30 (T.e. 6e3 unciaeHHoro nug-
(hepeHIMpOBaHS ).

B nmomomHuTENSHOM BapuaHTE B KadeCTBE BXOJIHOTO 3HAYEHHS, B TOM YHCIIC B Ka4eCTBE €AMHCTBEHHOTO
BXOZHOTO 3HAYCHHS, MOXKHO HCIIOJIB30BATh NPHU3HAK OCIIIIMPOBAHUS B MMapaMeTpe dIEKTPUIECKOI YHEpruu B
HarpeBaTeIbHON CUCTeMe; HampuMep, ypaBHeHue (1) ananTupyroT, 9TOObI B KQ4eCTBE SIUHCTBEHHOT'O BXOJHOTO
3HAYCHHS HCIIOJB30BATh TOJTHYIO aMIUTHTYNy 84, B OCHOBE KOTOPOTO MOTYT OBITh SMIIMPUYCCKUC TAHHBIC, W
KOTOPOE 3aMCHSET TEM CaMbIM BPEMEHHYIO 3aBUCHMOCTh B YPaBHCHHUU.

B momnonHUTENEHOM BapHaHTE, JITUTEIHHOCTh BIOXA IOJIB30BATENsl MOXKHO IOJYyYaTh U3 BTOPOH MpOU3-
BOJIHOM IO BPEMCHH M MOXKHO HCIOJIB30BaTh KaK BXOJHOE 3HAUCHUEC BMECTO BPEMCHH Hayvaja BIOXa W/WITH JIJTH-
TENBHOCTH TIOa4H JICKTPHUYCCKON IJHEPTUH B HATPEBATEIBHYIO CUCTEMY.

BapuasT mpumepa 2 MOKeT BKIIFOYATh B c€0s1 B KA4ECTBE BXOJHOTO 3HAYCHHS JIUTEIHHOCTD BIOXA MOJIb-
30BaTeNsl, KOTOPYIO MOKHO OTPEAETATh U3 BTOPOIl MPOM3BOIHON MapaMeTpa 3JIeKTPUIECKOil YHEpTUH B Harpe-
BaTenbHON cucTeme 30 WK U3 MapameTpa IEKTPUIECKOM SHEPTUH B HarpeBateiabHol cucteme 30 (T.e. 6e3 unc-
JIEHHOTO TU(dEepPSHIMPOBAHUS).

B npyrux BapmaHTax BO3MOXKHO OIpEAEIICHUE aTbTePHATHBHOTO TapaMeTpa, OTHOCSIIEToCs K MOTOKY; Ha-
npumep, ypaBHenus (1) wmu (2) MoxHO cHopMyTHpoBaTh WHAYE, YTOOBI OMPENEISITH 00BEM a’PO30JIsL; MacCy
Wi 00beM TOTOKA (T.€. CYMMY a3p030Jis U BO3lyXa); CKOPOCTh MOTOKA.

BrIBo mapameTpa, OTHOCSIIETOCs K MOTOKY.

HaiinenHerii mapaMeTp mOTOKa MOXHO UCIIONB30BaTh Pa3IUYHBIMU CIOCOOAMH, B 3aBUCHMOCTH OT TOTO,
KaKHM OH sIBIsIeTCA. JJaHHBIN mapaMeTp MOKHO UCIIOJIB30BaTh OJJHUM WK 0OJiee U3 CICAYIOMIUX CITIOCOO0B: OTO-
OpakaTh JJIs TOJB30BATEI HA TOJIB30BaTEILCKOM HHTep(eiice (Hampumep, Ha nepuepuIeckoM yCTpOKCTBE,
Harpumep, cMapThone 48, WM Ha yCTPOUCTBE 2); COXPaHATh B MAMATH, CBSI3aHHOH ¢ cucTeMoil 36; Ucromb30-
BaTh KaK OCHOBY JJIs YIIPABICHHUS YCTPOUCTBOM 2 (HallpuMep, OIpeAessieTcsl, YT0 YMEHbBIICHHUE 3armaca IpeKyp-
copa CTaHOBHUTCS OOJIbBIIIE TOPOTa, U 00pPa30BaHKE a3PO30JIsI YMEHBIIIACTCS WM HHAYE PEryIupyeTcs).

Kak mokazano Ha ¢wur. 5, B BapHaHTax OCYIIECTBICHHUS, B KOTOPHIX IIapaMeTp IOTOKa OTOOpakaeTcs Ha
TOJIb30BaTeIhCKOM HHTEep(erice 94, cxeMbl 8 QGOPMHUPYIOT KOMaHABI IS TIOJIh30BATEILCKOTO MHTEpdekica 94,
9TOOBI 0TOOpaxaTh WHGOPMAIIMIO HA OCHOBAHWU HAWIEHHOTO TapaMeTpa MmoToka. KoManabl MOTYT OBITh Tpe-
Ha3HAuYCHBI I 00pabOTKU ApaiBepoM AUCIUISS C IENBI0 YIPaBICHUS OIb30BaTeILCKUM HHTep(eiicom 94. B
BapHaHTaX OCYIICCTBIICHUS, B KOTOPBIX IapaMeTp MOTOKA SIBISCTCS KOJUYESCTBOM OIHOTO WM 0OJEEe KOMITO-
HCHTOB a3p030JIs, MPUCYTCTBYIOIMUX BO BIOXE, BOBMOXKHO OTOOpa)KCHHE BCIUYHMHBI YIIOMSHYTBIX(OT0) KOJH-
YyecTB(a) W/UIIM KOJTUYECTBA B COBOKYITHOCTH MHOYKECTBA BIIOXOB.
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OmnpenencHue mapaMerpa, OTHOCSIIETOCs K MOTOKY, 10 HAaYally MM OKOHYaHHIO BIOXAa IOJIB30BaTEIs Ue-
pe3 MPOTOUHBII KaHa

Kax nokazano Ha ¢wur. 13, onmrcaHHbIe BAPUAHTHI OCYIIESCTBICHHS BKJIIOYAIOT B ce0s1 cXeMbI 8, 4TOOBI Ha
arane 100 ompenensaTs mapaMeTp dJICKTPHUECKON dHEPTUN B HarpeBaTeNbHOU cucteMe 30; cxeMbl 8, 9ToObI Ha
stare 102 ompenensaTs OCIHMUIMPOBAHKE, BEI3BAaHHOE HAYAJIOM W/WIM OKOHYAHHWEM BIOXa ITOJB30BATENS Uepes3
npoTouHblid kaHan 18. [Iporeaypa MoxkeT OBITH peann30BaHa B COUETAHHH C IPOLEAYPOil 10 BapHaHTY OCYIIe-
CTBJICHHS, W300pakeHHOMY Ha Gur. 4 w/nnu 12, wim ApyromMy BapuaHTy OCYIIECTBICHHS, PaCKpHITOMY B Ha-
CTOSIIEH 3asIBKE.

B koHTekcTe HacTosIIEeH 3assBKH "OCIMIUIMPOBaHKE" MOXKET 03HAYaTh YTO-TO OJTHO HJIM 0OJee W3: MaKCH-
MYMOB; MUHHUMYMOB; CEII000pa3HOH TOUKH. MaKCUMyMbl 1 MUHHUMYMBI MOTYT OBITH coceTHUMH. OCIUILTHPO-
BaHUEC MOXET OBITh BBI3BAHO BJOXOM Yepe3 MPOTOYHEIN KaHanl 18 (a He 3NMEKTPUYCCKHM IIYMOM IUIH APYrou
nomexoif). Kpome Toro, B BapraHTax OCYIIECTBICHHUS "OCIMIDIHPOBAaHUE" K HEKOTOPOMY IMPH3HAKY WIH OCO-
OCHHOCTH MapaMeTpa, HampuMmep (HO 0e3 OrpaHWuCHUs ), MPU3HAKY MM OCOOCHHOCTH MapameTpa dIICKTpHYe-
CKOH 9HEpTMH B HarpepaTenbHOH cucteMe. Kak mokasano Ha ¢wur. 9-11, Takoil mapaMeTp MOKeT ObITh, HAIlpH-
Mep, TOKOM B T€YCHHE HEKOTOPOTO BPEMEHH W/WIIH €T0 IEePBOi/BTOPOH Mpou3BoHON. CaeIoBaTeNbHO, B TAKIX
BapHaHTaxX OCYIIECTBICHUS "OCIMIUTMPOBaHUE" MOXKET NMPOUCXOANTh Ha ydacTKe (QYHKIIUHU TapamMeTpa, HalpH-
Mep, QYHKIHHA, n300paxeHHBIX Tpadukamu Ha ¢ur. 9-11. Hanpumep, Ha dur. 9 yaactku rpadukoB 72 n/umm 78
MEXTy JIMHUEH 74 W BEpTHKAIBHOH JIMHUEH (HE MMOKa3aHHOH ) Yepe3 TOUKy 82 WiIh CpaBHUTEILHO OJM3KOH K Hel
MOTYT HasbIBaThCs "ocumumupoBanueM". Kak mokazano Ha ¢ur. 10 u 11, "ocummumpoBanue” MoxeT HaOIIO-
JIaThCS Ha yJacTKax rpadukoB 72 w/wimm 78 Mexmy TuHUAMA 74 1 81 wiu Mexay TUHUIME 83 u 76.

B xoHTekcTe HacTosmIel 3a1BKM TEPMHH "MJIOMIAAb OCLUUIUPOBAHUS" MOXKET OTHOCUTHCA K IJIOLIAAH, 110
MEHBIICH Mepe, CeKIUU, TPaHUIa KOTOPOi 00pa3oBaHa, CEKIMEH rpaduka B TCUCHHE BPEMEHH, 0TOOpaKaromei
ocuwutupoBanue. B mpumepe, oTHOCsmeMcest Kk ¢ur. 10, ruiomans OCHWLTHPOBAHUS, TPEIACTABICHHOTO YYacT-
KoM Trpaduka 78 mexay muausMu 80 u 82, MOKET OTHOCUTHCS K IUIOIIAIH, KOTOpasi C OJJHOW CTOPOHBI OTPaHH-
YeHa BCEM WJIM YacThIO(sIMH) yuacTka rpaduka 78 mexay muausMu 80 u 82. C Ipyrux CTOPOH ILIOMIAh MOXKET
OBITH OTpaHUYCHA TOPU3OHTAILHBIMY JIMHUSAMH, HAIIPUMEP, OCbIO CHCTEMBI KOOPIWHAT, KOTOopast 06o3Ha4deHa "t"
(ochb BpeMeHHM), W/WIM BEPTHKAITBHBIMU JTUHUSAMH, HATIPUMED, IITPUXOBBIMY JIMHASAMH 74 1 81 (Wi BX MPoI0JI-
JKSHHUSMH ); WIH JTIOOBIMA APYTHUMH JIMHUSAMHE, KOTOPbIC IPUTOIHEI I yCTAaHOBJICHUS TPAHHMII TUTOIIAIH.

B koHTekcTe HacTosmeH 3asiBKH "MakcMMyM'" (OCHMJUTMPOBAHHS MM COCTaBJICHHBIH UM) MOXET OTHO-
CUTBCS K JIOKATbHOMY MaKCUMyMy. AHAJOTHYHO, B BapHaHTaX OCYIIECTBJICHUS "MUHUMYM'" (OCIIHIITUPOBAHUS
WIK COCTABJICHHBIA WM) MOXKET OTHOCUTHCS K JIOKAJIBHOMY MHHHMYMY. B mpumepe, oTHOocsmemces k ¢ur. 10,
"MaKCHMyMOM" MO>KET Ha3bIBAaThCSl BBIICONMCAHHBIN JIOKaIbHBIH MakcuMyM 80 w/mmm 108 ocmyutMmpoBaHUSL.
AHanorn4Ho "MHUHUMYMOM'" MOXET Ha3bIBaThCS BBIICONMUCAHHBIA MUHMUMYM 82 w/wmu 110 ocrmmMpoBaHHMS.
Kak MOXHO BUIETh B JaHHBIX MpPUMEpax, B MPEIMOUYTHTEIBHBIX BapHAHTAX OCYIICCTBICHHUS OCIHUTUPOBAHHE
OTPaHUYCHO MUHHUMYMOM H/HJIH MAaKCUMYMOM.

B koHTekcTe HacTosIIeH 3asBKH, "aMIUTUTYy1a" MOXET OTHOCHUTHCS K a0COJIIOTHON Pa3HOCTH MEXIy rapa-
METpaMH JICKTPUIECKOI JHEPTUU B HArPEBATEIBHON CUCTEME B pa3HbIC MOMCHTHI BpeMeHU. B mpumepe, 0THO-
csamemcs kK ¢ur. 10, "ammmuTyna" MOXET OTHOCHTBCS K BBHINICONMHCAHHONW Pa3HOCTH MEXAy '"MakcuMymoM"
n/unn "MuHEMYMOM" (TIOJTHOW aMIUTMTYE), HampuMmep, n300paxkeHHol mosunusmu 84 wim 112. B kagectse
aNbTEPHATHBHI "aMIDIATYa" MOXET OTHOCHTHCSA K PACCTOSHUIO MAaKCHMyMa WJIH MHHHMyMa OT OCH BPEMEHH
(MTMKOBOM aMILTHTY/E).

B BapmaHTax ocymiecTBiIeHHs "TIEPHOJ OCHUIUTUPOBAHUA" MOXKET OTHOCHUTHCS K BBHINICONMUCAHHOW JJIH-
TenpHOCTH "ocimunpoBanus”. Takum oOpazom, B mpuMepe "mepros” MOXKeT HauWHATHCS M 3aKaHUYMBATHCS B
KOHECYHBIX TOYKaX COOTBETCTBYIOIIETO "ocumutupoBanusa”. OMHAKO HAYAIBHYIO TOYKY W KOHCYHYIO TOYKY OC-
UIUTHPOBAHUS MOKHO BEIOUPATH CBOOOIHO.

Kak nokazano Ha ¢ur. 13, cxeMbl § BBITOTHEHBI C BO3MOXXHOCTBIO 00paOOTKU OJTHOTO WiH OoJice TpU3HA-
KOB OCHWJUTUPOBaHMs Ha 3Tane 104, yTOOBI ONpeNenaTs mapaMmeTp, OTHOCSIIUICS K MOToKy. OOpaboTka MOXKET
BKITIOYATh B ce0sl OMH WK 0oJice MPU3HAKOB, UCIOJIB3yEMBIX B KAYECTBE BXOJHBIX 3HAYCHHUN JJIS OMMCAHHOU
3aBHCHMOCTH MEXIY MapaMeTpOM 3JICKTPHUUECKON SHEPTHH B HarpeBaTeNbHOH cucteMe 30 U mapamMeTpoM MoTo-
Ka B IPOTOYHOM KaHaJie 18, mpH 3ToM mapameTp MOTOKa SBISETCS BEIXOAHBIM 3HaueHHEM. CXeMBI § BBITIOTHEHBI C
BO3MOKHOCTBIO OMITMOHALHOTO BBIBOJIA TIApaMeTpa, OTHOCAIIETOCs K TIOTOKY (Kak omucaHo paHee) Ha atare 106.

Kak ormcano BeItiie B mpuMepe 1, mapameTp, OTHOCSIIUNCS K TIOTOKY, ¢ dTama 104 MokeT BKII09YaTh B ce0s
KOJIMYECTBO OJHOTO WM 0ojiee KOMIIOHEHTOB a’p030Jii, BBIIaBa€MOTO BO BpeMs BIOXa depe3 MPOTOUYHBIN
ka"ai 18. Kak mosicasiercs B mpumepe 1 u mokazano Ha ¢ur. 10 u 11, BXoaHOE 3HAUEHHE MOXKET OMPEACIIATHCS
U3 OCHWJLTUPOBAHUS, BEI3BAHHOTO HAYAIOM BJI0XA MOJIb30BATEN Yepe3 MPOTOUHBIN KaHat 18. OcimuiupoBaHme
MOJKET OBITh OCHOBAHO Ha BTOPOM MPOU3BOIHOMW IO BpeMeHH 78 W BKItovyaeT B ceOst makcumyM 80 U coceqHHi
MuHUMYM 82. [TonHast ammnTyna 84 MoxxeT ObITh N3BJIE€UYeHa M3 MakcuMyMa 80 1 MUHUMYMa 82 M UCIIOJIb30Ba-
Ha B KAYECTBE BXOJHOTO 3HAYCHUSI.

B BapumanTe OCyIIeCTBICHHS BXOIHOE 3HAUCHUE MOXKET OMPEICISATHCS 0 OCIHUIMPOBAHUIO, BBI3BIBACMO-
My OKOHYaHHEM BJI0Xa TOJIb30BAaTEI Yepe3 MPOTOYHEIN kaHal 18. OcuuutnpoBaHue MOKET ObITh OCHOBAHO Ha
BTOpPOH TPOM3BOIHON TI0 BpeMeHH 78 m BKiIIoUaeT B ceOst MmakcumyM 108 u coceaumii MuanmyMm 110. TTommas
ammuaTyaa 112 MoxeT u3Biekarbest 3 MakcuMyMmoB 108 u MuauMymoB 110 ¥ IpUMEHSITHCS Kak BXOJIHOE 3Ha-
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YCHHE.

OO0OHapyKEHO, YTO OCIMJUIMPOBAHKUE M3-32 JIF0OOT0 U3 MM 00OMX Hayalla ¥ OKOHYAHHS BJOXa, UMCIOIICE
OTHOIIICHHE K KOJIMYECTBY OJHOTO WM Oojiee KOMIIOHEHTOB a’pO30Jisi, BBEIABAEMOTO BO BpeMs BIOXa depe3
MPOTOYHEINA KaHaT 18. B BapmaHTax oCyIIecTBICHHUS BXOIHBIC 3HAYCHUS MOTYT OTIPEIENIATHCS 0 OCIAIIIPOBA-
HUIO, BBI3BIBAEMOMY OKOHYaHHMEM H HadajoM. B BapmaHTax OCYIIECTBICHHS MOKHO HCIIOJNB30BaTh BXOIHBIE
3HA4YeHHS OT OAHOTO M3 OCHIJIIMPOBAHUH, BRI3BAHHBIX HAYAJIOM M OKOHYaHHEM BJIOXA, ECITH APYTOe OTCYTCT-
BYET.

CrnenmyeT MOHUMATD, 9TO peaTi30BaHHAs 3aBUCHUMOCTh MEXIY ANIEKTPUIECKOM SHEpTHel B HarpeBaTeIbHON
cucteme 30 U mapaMeTpoM MOTOKA B MPOTOYHOM KaHale 18 MOXKHO BHIOMpPATh HA OCHOBAHUH TOTO, KAKUE BXOJ-
HBI€ 3HAUEHUS ONPEAETISIOTCA.

Kaxk mokazano Ha ¢wur. 9, yepe3 npuOIU3UTENHHO 2,5 ¢ TOK 72 00HApYKMBAaeT 3aMETHOE OCLIJUINPOBAHHUE
(KOTOpO€ MOKHO OTUETJIMBEE BUJETH HA COOTBETCTBYIOLIEH BTOPOIl MPOU3BOAHOM 1O BpeMeHu 74). Ocuusuiupo-
BaHUE SIBIISIETCS DJIEKTPUUECKUM IIIYMOM, BBI3BIBAEMBIM IEPErPEBOM HArpeBaTEeNIbHOTO 3JIEMEHTa HarpeBaTellb-
Hoit cuctemsl 30. B 3aBUCUMOCTH OT TOT0, KOTJIa BOSHUKAET AJIEKTPUUECKUI ITYM, SJIEKTPUUECKUN IIIYM MOKET
MeIIaTh ONPEACICHNI0 OCHMIIIMPOBAHNS, COOTBETCTBYIOIIETO HaYally W/WJIM OKOHYaHMIO Broxa. [Toatomy cxe-
MBI 8 XKeJaTeJIbHO HACTPaWBaTh TaK, YTOOBI BAOX IMOJIL30BATEIs Yepe3 MPOTOUHBIA KaHaN 18 mpoucxoawt 1o
3JIEKTPHUYECKOTO ITyMa, YTOOBI AIEKTPUICCKHHA IITyM HE MOT MEIIaTh H3MEPEHUIO BIOXA.

Kak moxaszano Ha ¢wur. 9, ocrmumpoBaHie, BEI3BAHHOE OKOHYAHHUEM BJIOXA, MCKAXKAETCS ANEKTPHUCCKIM
nrymoM. [ToaToMy, BO3MOKHO, CIIOKHO BBIIIOJHITH TOYHOE OTNPEACICHNE OCIFJUIMPOBAHUS, BEI3BAHHOTO OKOH-
yaHreM Boxa. COOTBETCTBEHHO, JKEIATEIFHO PEaM30BaTh 3aBUCUMOCTH (HAaIIpUMeEp, 3aBUCUMOCTH, OTIMCAHHBIC
B IpuMepe 1) MexIy 2IeKTpUUeCcKor SHeprueli B HarpeBaTenbHoU cucteMe 30 U mapaMeTpoM MOTOKa B IPOTOY-
HOM KaHaje 18, KOTopble HEe HYXIAIOTCS B ONPEACICHUN OCHWLTUPOBAHUS IO OKOHYAHUHU BIOXAa U TPEOYIOT
OTIpeJIeNIeHUs] OCLMJUIMPOBAHMS B Hadalle, MOCKOJIbKY BIMSHHE NOMEX Ha JaHHOE OCLUJUIMPOBAHHE SIBIISETCS
MeHee BEPOSTHBIM.

B BapuanTax [u1s onpeneneHus: OCUMUIMPOBAHUS MOXHO HCIIOJIb30BaTh MEPBYIO MPOU3BOIHYIO IMapaMeTpa
3JIEKTPUYECKON YHEPTHH B HarpeBaTeNbHOH cucteMe 30 win mapaMeTp JIeKTPHIECKON YHEPTUH B HarpeBaTeIIhb-
Hoit cucteme 30 (T.e. 6e3 uncienHoro auddepennupoanns). Oanako n3 Gur. 10 MOKHO BHAETH, YTO BTOpas
MPOM3BOHAS o0ecreunBaeT 0osee BEIPAKEHHOE OCIMIUTMPOBAHUE M MOXKET IaBaTh 0OJie€ TOYHBIE BBIXOJHBIC
3HAYCHHUS.

B BapmaHTax OCYIIECTBICHUS CXEMBI 8 MOTYT OIPENEIATh OCHMIIIMPOBAHNE, BBI3BIBACMOE HAYAIOM H/WJIH
OKOHYAaHHEM BIOXa, IIyTeM CPaBHEHHUS C OJHUM WIH OoJiee IpeABAPUTEIHHO 3aJaHHBIMH YCIOBUSAMH, TPHAMEPHI
KOTOPBIX MPUBEJCHBI B MpuMepe | B OTHOIIEHUU YCIIOBUH MJIsl IOMCKA U OINpPEAENICHUs] MECTOIOJIOKEHUST MaK-
CUMYMOB U MUHUMYMOB.

B npyrux BapuaHTax OCYLIECTBICHHUS MOXHO HCIOJIb30BaTh IPYrHe MPU3HAKU OCHMWLIUPOBAHUS B KA4eCT-
BC BXOJIHBIX 3HAUCHUH, HAIPUMEP MEPHOA MEXIy MaKCUMyMaMU M MUHHUMYMa WM JPYTUE TEPUOMIBI, CBSI3aH-
HBIC C HAMU; TUTOIIAb O]l MAKCUMYMaMH W/WIH MUHHEMYMaMU; BETHINHY MAKCUMYMOB WJIM MUHHAMYMOB (BMe-
CTO TIOJTHOTO aMIUTATYTHOTO 3HAYCHUS).

U3 paccmoTpenus mpuMepa | MOKHO HMOHATH, YTO BETHMYMNHA aMIUTUTYIBI 84 HAXOAWUTCS B HETIOCPEACTBEH-
HOW CBSI3M C KOJIMYECTBOM OJHOTO WM 0ojiee KOMIOHEHTOB M BBIZaBAEMOTO a’3po30Jid, T.€. B AMIIMPHUYECKON
3aBHCHMOCTH COTJIACHO ypaBHEHHUIO 1; deM OoJbIlle BENIWYMHA aMIDIUTYIBI, TeM OOJBIIEe KOJINYECTBO BhIIaBac-
MOT0 KOMITOHEHTa, HallpUMep, B MPSIMO HPOTIOPIIHOHAIBEHON 3aBUCUMOCTH WIIM B IPYTOil MaTeMaTHYECKH BBIpa-
JKEHHOW (QYHKIIMOHALHOM 3aBUCUMOCTH.

MHO3k€eCTBO 3aBUCUMOCTEN AJIs OTpeieNieHuUs TapaMeTpa MOTOKa, pealln3yeMbIX CXEMaMHU.

OnvcaHHbIC BApHAHTHI OCYIICCTBIICHHUS MOTYT OBITh PEaM30BaHBI SJCKTPUICCKAMH CXeMaMH 8, 4TOOBI OII-
peaemnsaTh mapamMeTp, OTHOCSAIIMIICS K MOTOKY B MPOTOYHOM KaHajie 18, Ha OCHOBaHMM OJJHOTO M3 MHOXECTBAa pa3-
HBIX 3aBHCUMOCTEH MEX1y dJIEKTPUUECKON YHEPTUEH B HArpeBaTeIbHOM CUCTEME U YIIOMSIHYTHIM ITapamMeTpoM.

B uacTHOCTH, CXeMBI MOTYT peajiu30BaTh MPOLEAYPY, COIAEPKAIIYI0 M3MEpPEHHUE MapaMeTpa dJIeKTphue-
CKOM SHEPTHH B HarpeBaTEeILHOU cUCTeMe (HAallpUMep, paHee OMMCAHHBIN TOK WM IPYToil mapaMmerp, HanpuMmep
MOIITHOCTh WJIM HANpsDKCHHE); ONpeAelicHHe OJHON MM Ooylee XapaKTEpHCTHK 0 YIOMSIHYTOMY Hapamerpy
SIEKTPUUECKON SHEPTHH (HaImpuMep, BXOAHBIX 3HAUCHUH IS BBIMICONMMCAHHBIX MpuMepa 1 nin nmpuMepa 2 win
OTIMCaHHBIX 3/1eCh POJCTBEHHBIX BaPUAHTOB M APYTUX IMOAOOHBIX XapaKTEPUCTHK); BEIOOP HA OCHOBAHUH IIO-
JYICHHBIX XapaKTePUCTHK OJHOW M3 MHOXKECTBA PA3HBIX IMIHMPHUCCKUX 3aBHCHUMOCTEH MEXIy H3MEpSIeMbIM
apaMeTpOM 3JIEKTPHUECKON SHEPTHH U IMapaMeTp IMOTOKA B COOTBETCTBHU C ONPE/ICICHNEM B HACTOSIIEH 3as1B-
ke (HampuMep, BIOOp mpuMepa | wim mpuMepa 2, Wi APYroro U3 ONMHCAHHBIX 3/1eCh POJICTBEHHBIX BAPHUAHTOB);
peam3anus YIOMSHYTOH 3aBUCIMOCTH, YTOOBI OMPEICIUTh TTApaMeTp MOTOKA B COOTBETCTBHHU C ONPECICHUEM
B HACTOSILEH 3asBKeE.

IMoxxoxasmue mpuMepbl 3aBHCUMOCTEH MPeIUIoKEHBI B (hopMe mprumMepa | u mpuMepa 2 ¥ OIMHCAHHBIX 3/1ECh
poAcTBeHHBIX BapuaHTOB. COOTBETCTBEHHO B BapHaHTE OCYLIECTBIIEHUS CXEMBbl 8§ MOTYT peaju30BaTh 3aBUCHU-
MOCTb (Hampumep, npumep 1, win npumep 2, Wid APYyrod BapHaHT) COOTBETCTBEHHO MOPSIKY MPEINOYTEHUS
WM HabOpy BXOJHBIX 3HAYCHUH, KOTOPHII MOXHO Ha3BaTh "KiaccoM'.

Kak moxazano Ha ¢wur. 14, BapHaHT OCYIIECTBICHUS MPOLIEAYPHI IS peaTu3aliii MHOXKECTBAa 3aBUCHMO-
cTell BKIoyaeT B ce0s Ha dTane 114 cxeMbl 8, m3Mepsromye mapaMmeTp JIEKTPUISCKOM SHEPTUN B HarpeBaTellb-
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HOH cucteme 30 (mpuUMepHI KOTOPBIX ONMCAHBI paHee).

Ha ycnoBHoM 3Tame 116 cxeMbl 8 OmpenenstoT, MOXKHO JH ONPEISIUTh MEPBEIA KIacc OJHOTO Win Oolee
BXOJIHBIX 3HAYCHHWH MO0 HAHJACHHOMY TapaMmeTpy JJIEKTPUIECKON dHEpruu B HarpeparenbHou cucteme 30. Eciu
TIEPBBIN KJIacC MOYKHO OTPEIENIUTh, TO BBITIOJHsETCS dTam 118, 9To0bI BEIAATh MapaMeTp moToka Ha dtamne 120.
Orarm 118 peannsyeT nepByIO 3aBUCUMOCTb.

B BapmanTe ocyriecTBieHUs, KOTOPHIN peanu3yeT ypaBHenue (1) nmpumepa 1, mepBbIil kitacc OyIeT BKITIO-
4aTh B ce0s MOJTHYI0 aMIuuTyny 84, kotopas o6o3HadaeTcst kak "T"; MOCTOsIHHOE HAIpsDKEHUE, IO IICPKIBAEMOE
Ha HarpeBaTenbHOU cucteMe 30, kKoTopoe 0003HaYeHO Kak "V"; ITUTETFHOCTh TIOJaut DJICKTPUUSCKON SHEPTHH B
HarpeBartenbHyto cuctemy, "T4"; Bpems Hauana Broxa "T;". CnenoBatenbHO, €ClIM Ha YCIOBHOM dTane 116 MoxHO
oIpeNeUTh NepBBIid Kitace, To Ha atane 118 peanusyercs ypasuenue (1). Ha stane 120 BbIxonHOE 3HaYCHUE SIBIIS-
eTcst Maccoit M a’po30Jisi, MPUCYTCTBYIOMIECTO BO BIOXE MOTB30BATEIIS Yepe3 MPOTOYHBINA KaHaT 18.

Eciu Ha ycioBHOM 3Tane 116 mepBhlii KiIace ONpeAeIuTh HEBO3MOXKHO (HAIIpUMEp, OJTHO WK 00Jee BXOI-
HBIX 3HAYEHWH BBIYMCINTH HEJB3s), TO BBIIOJIHAETCS YCIOBHBIA dTanm 122. Ha ycinoBHOM atame 122 cxemsl 8
OTIPENICIIAIOT, MOKHO JT OTIPE/ICIIUTh BTOPOH KJIACC OJHOTO HMJIM OOJiee BXOJHBIX 3HAUCHUIA 110 HAMICHHOMY TIa-
paMeTpy 3JIeKTpUUECKOl dHepruu B HarpeBaTesbHOU cucteme 30. Ecim BTOpoi KilacC MOYKHO ONPENETHTh, TO
BBITIOTHSAETCS dTan 124, 9To0Bl BhIIATh apaMeTp moToka Ha dTarne 120. Dtam 124 peanu3yet BTOPYIO 3aBHCH-
MOCTb.

B BapmaHTe OCYIIECTBJICHHUS, KOTOPHIM peaim3yeT ypaBHeHHE (2) W3 mpuMepa 2, BTOPOH Kiacc Oynmer
BKITIOYATh B €0 TUTEILHOCTH TOJa9N AJIEKTPUIECKON YHEPTUN B HarpeBatelbHyI0 cucteMy "T4". CrnemoBa-
TEJIHHO, €CJTM Ha YCIOBHOM dTarne 116 MOXHO onpeneuTh BTOPOH KIlacc, TO Ha dTamne 124 peanusyercs ypaBHe-
Hue (2). Ha atane 120 BeIXxoHOE 3HaYEHUE SBIAETCS Maccoid M a3po30iisi, IPUCYTCTBYIOIIETO BO BIOXE MOJIb30-
BaTells uepe3 NpOTOUHbI kaHan 18.

B npyrux BapmaHTaxX OCYIICCTBICHHS YHCJIO PEANM3YeMbBIX 3aBUCHUMOCTEH Ooblie MBYX. B BapmaHTax
OCYILICCTBIICHHUSI MOKHO OIPEIEIATh KIACChl, COOTBETCTBYIOIINEC MHOXKECTBY 3aBHUCHMOCTECH, MPU 3TOM KOH-
KpETHAs 3aBUCHMOCTD PEaIM3yeTCs COOTBETCTBEHHO MOPSIIKY MPEIIOYTCHUS.

Ecnm Ha ycnoBHOM Tane 116 BTOpoit kKimacc onpeaeauTh HEBO3MOXKHO (HapuUMep, OJTHO WIIH 00Jiee BXOI-
HBIX 3HAYCHHWH BBIYUCIUTH HENb3s1), TO BBITIONMHAETCS dTan 126. Ha srane 126 cxeMbl 8§ MOTYT OIpenensaTh BbI-
XOJHOE 3HAa4YCHHE, UCXO/S U3 BBIXOJAHOTO 3HAYCHHS, HAHIEHHOTO IS OJHOTO MK Oojiee MpeIbIAYyIINX BIOXOB
TIOJIB30BATEIS Yepe3 MPOTOYHBIN KaHal 18 (Hampumep, BEIXOHOE 3HAYCHHE OT MPEIBIIYIIET0 BIOXa HCHOIb3Y-
eTcs KaK BBIXOAHOE 3HAYCHHE WM CpeIHee 3HAUCHUE, WK IPYToe IMOAXOsIIee IPEICTaBICHIE, OCHOBAHHOE Ha
BBIXOJHBIX 3HAYCHUSAX OT MHOXKECTBO HPEABIIYIINX BIOXOB, HCIIONB3yeTCs KaK BBIXOMHOE 3HadeHue). Mudop-
MaI¥s, OTHOCSIIASCS K MPEIBIIYIIINM BBIXOTHBIM 3HAUCHUSIM, MOKET COXPAHATHCS B MAMSATH, KOMMYHHKATHB-
HOM CBSI3aHHOM € TIPOLIECCOPOM CXEM 8.

B npezasiaymemM BapuaHTe OCYIECTBICHUs], B KOTOpoM ypaBHeHHus (1) u (2) peanu3oBanuch Kak neppas U
BTOpas 3aBUCHMOCTH, BXOJHBIC 3HAUCHHSI BTOPOTO KJIacCa, COOTBETCTBYIOIIETO BTOPOH 3aBUCHMOCTH, SIBJISTFOTCS
Mo JHa00pPOM BXOIHBIX 3HAYCHUI MEPBOTO KJacca, COOTBETCTBYIOMICTO MEPBOW 3aBUCHMOCTHU. DJICKTPUUCCKUE
CXEMBI 8, BHITIOJIHEHHBIC TAKUM 00pa3oM, JOMYCKAIOT yIOOHYIO0 pean3alliio BTOPOH 3aBUCHMOCTH C HCIIOJIH30-
BaHUEM OJHOTO FJIH OoJiee M3 BXOAHBIX 3HAYCHHUH IEPBOTO Kiacca, B CiIydae KOT/Ia BCE BXOIHBIC 3HAUCHUS M3
MIEPBOTO KJIacca OMPENCTUTh HEBO3MOXKHO. J[aHHAs peann3aliisi MOXET YMEHBIIUTh HEIPOU3BOIAUTEIBHBIC W3-
TIEP>KKH 00paOOTKH.

[Ipemmararorcs Takke BApHAHTHI OCYIIECTBICHHUS B COOTBETCTBUH CO CIICTYIOIIUMHE ITyHKTaMH.

1. Cucrema (36) rereparui adpo30Jst AJ1s1 00pa30BaHUs adp030JIsI U3 adPO30JIe00pas3yIoNIero MpeKypcopa,
TIPY 3TOM CHUCTEMA COACPIKUT

ANEKTPUUYCCKYIO0 HarpeBaTeNbHy0 cuctemy (30) Uit HarpeBaHUS YIOMSHYTOTO MPEKypcopa, 4ToObl 00pa-
30BaTh a’po30JIb;

MPOTOYHEIH KaHam (18) A mpomyckaHus MOTOKA, BKIIFOYAIOIIETO B ¢eOsl adp030Jib, K IMOIB30BATEII0, TIPH-
YeM HarpeBaTeibHas CHCTEMa COOOIACTCs O TEKYUeH cpejie ¢ MPOTOYHBIM KaHAIIOM;

JJEKTpUYECKUE CXEMBbI (8) OJsl ompeaeNieHUs] XapaKTEepUCTUKH, CBSI3aHHOW CO BTOPOW MPOU3BOJIHON MO
BPEMEHH OT IapaMeTpa 3JCKTPHUECKOW SHEPTHH B HArpeBaTEIbHOH cHCTEMe, W AJIS OIpeleNieHHs IapaMerpa,
OTHOCSIIETOCS K ITOTOKY B IPOTOYHOM KaHajie, Hd OCHOBAaHUH XapPaKTEPUCTHUKH BTOPOI IPOM3BOAHON TI0 BPEMEHL.

2. Cucrema 1o 1.1 WM APyroMy BapHaHTy OCYIIECTBICHHUS, PACKPHITOMY B HACTOSIICH 3asBKE, B KOTOPOH
mapameTp 3JICKTPUUECKON YHEPTUH OCHOBAH HA YEM-TO OIHOM HJIH Oojee U3

AJIEKTPUIECKOTO TOKA Yepe3 HarpeBareabHyto cuctemy (30);

AJIEKTPUYIECKON MOIITHOCTH, MTOTPEOIIeMOl HarpeBaTeIbHON CHCTEMOI;

ANEKTPUYCCKOTO HATIPSKCHUS Ha HATPEBATEIILHOU CHCTEME.

3. Cuctema 1o Tr000My MpPEIBIAYIIEMY IMyHKTY WM APYrOMY BapHaHTy OCYIICCTBICHHUS, PACKPBITOMY B
HACTOSIIEH 3asiBKE, B KOTOPOH MapaMeTp, OTHOCSIIANCS K MOTOKY, SBISICTCSA YEM-TO OJHUAM U3

KOJINYECTBA OJHOTO MU 0oJiee KOMIOHEHTOB a3p030Jis WIH MOTOKA, KOTOPOS MOXKET OBITh U3MEPEHO MO0
Macce Win 00beMy;

Havaja BJI0Xa;

OKOHYAHHUS BAOXA;

JUTTENEHOCTH BIOXA.
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4. Cucrema 1o m000MY MPEIBITYIIEMY ITYHKTY WIH JPYrOMY BapUaHTy OCYIICCTBICHHS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOI XapaKTepUCTHUKA BTOPOM MPOM3BOIHOI MO BpEMEHH OCHOBaHA HA MapaMeTpe OC-
muutapoBanus (80, 82) BTOpoil MPOU3BOIHOM 110 BPEMEHH.

5. Cuctema 110 1.4 WiIH IPYroMy BapHaHTy OCYIIECTBICHHUS, PACKPHITOMY B HACTOAIICH 3asiBKE, B KOTOPOH
OCHWJIITMPOBAHNE CONEPKUT MAKCUMYM M COCETHHH MHUHHMYM, COOTBETCTBYIOIIHME HAYally W/MIM OKOHYAHHUIO
BIIOXa TIOJIH30BATENS Yepe3 MPOTOYHBIN KaHall, MPUIeM COCEIHUH MOKET O3Ha4daTh OJMKAWIIUN, YTO MOXKET
BKITIOYATh B ce0s1 0€3 Teproa HCXOTHOTO 3HAYCHUS IPUMBIKaHHE MAaKCHMYMOB 1 MUHAMYMOB.

6. Cructema 110 11.5 WIH IPYTOMY BapHaHTy OCYIIECTBICHHUS, PACKPHITOMY B HACTOAIICH 3asiBKE, B KOTOPOM
XapaKTePUCTHUKA SABJSIETCS MOJTHON aMIUIUTynoH (84) MakcUMyMa U COCeIHEr0 MUHUMYMa.

7. Cuctema 1o Tr000My MPEBIAYIIEMY IMyHKTY WM APYrOMY BapHaHTy OCYIICCTBICHHUS, PACKPBITOMY B
HACTOSIIEH 3asBKE, B KOTOPOH JIEKTPHUSCKUE CXEMHI (8) BBITIOIHEHBI C BO3MOXHOCTBIO ITOIAYH JICKTPHUYCCKON
SHEPrHH, YTOOBI MPEIBAPUTEIHFHO HArPEBaTh HarpeBaTeNbHy0 cuctemy (30) 10 BIOXa MOIB30BATEIIS Yepe3 IPo-
TOYHBIN KaHax (18).

8. Cuctema 1mo mr000My MpPEBIAYIIEMY IMyHKTY WM APYTOMY BapHaHTy OCYIIECTBICHHUS, PACKPBITOMY B
HACTOSIICH 3asBKe, B KOTOPOH CXeMbI (§) BBIIOIHEHB ¢ BO3MOXXHOCTBIO ONPEICTICHUS MapaMeTpa dIeKTpHuIe-
CKOH 2Hepruu B HarpeBatenbHOU cucteme (30) Bo BpeMs BJOXa IMOJIB30BATENs Yepe3 MPOTOYHBIN KaHaIT.

9. Cuctema 1o T1000My MpEBIAYIIEMy IMyHKTY WM APYTrOMY BapHaHTY OCYIIECTBICHHUS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOH DIIEKTPUIECKHE CXEMBI (8) BBITIOTHEHBI C BO3MOXKHOCTHIO ()OPMHUPOBAHHS KOMAaH]T
JUTSI TIOJTE30BATEbCKOTO HHTEp(deiica, 9ToObI 0TOOpakaTh WHGOPMAIIMIO HA OCHOBAaHWW HAaWJCHHOTO TapaMeTpa
TIOTOKA.

10. Cuctema 1o Ir000MY HPEABIAYIEMY ITYHKTY WU JPYroOMY BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIICH 3asBKE, B KOTOPOH 3JICKTPUUCCKUC CXEMBI (8) BBITOTHEHBI C BO3MOKHOCTBIO OTPEICICHUS MapaMeT-
Pa, OTHOCSIIErocs K MOTOKY, Ha OCHOBAHUHU COXPAaHIEMOH 3aBHCHMOCTH MEXIY ITapaMeTpOM, OTHOCSIIUMCS K
MOTOKY, U XapaKTCPUCTHKON, CBA3aHHOW CO BTOPOW MPOW3BOJHOW IO BPEMEHH, MPUYEM 3aBUCHMOCTH MOXKET
BKITIOYATh B C€0S SMIMPUIECKYIO 3aBUCUMOCTb.

11. Cuctema 1o Jr000MY TIPEABIAYIIEMY MYHKTY WU IPYTOMY BapyaHTy OCYIIECTBIICHUS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOU DIIEKTPUIECKUE CXEMBI (8) BKITIOYAIOT B ce0sl OJUH WA 0OJiee NIEKTPOHHBIX MPO-
[IECCOPOB, KOMMYHHKATHBHO CBSI3aHHBIX C MAMSATHIO.

12. Cuctema 1o Jr000MY MPEABIAYIIEMY MYHKTY WU IPYTrOMY BapHuaHTy OCYIIECTBIICHUS, PACKPHITOMY B
HACTOSAIIEH 3asBKe, B KOTOpo# cuctema (36) BKItodaeT B cedst Kopiyc (35), BBIMOJHEHHBIA ¢ BO3MOKHOCTHIO
BMEIIEHMS, TI0O MEHBIIIeH Mepe, YacTH MpoTodHoTo KaHana (18), HarpeBarenpHON cucteMbl (30) u y3na (16) me-
peHoca mpeKypcopa I MepeHoca mpeKypcopa B HarpeBatenbHyto cuctemy (30) u3 yuactka (14) XxpaHeHuUS.

13. Crioco6 ompeneneHus mapaMeTpa MmoToka CUCTeMBI (36) TeHepaluy a3po30JIs, IPUIEM CII0CO0 MOKET
BKITIIOYATh B ce€0s CHUCTEMY 110 JIOOOMY MpPEIbIAYIIeMY IYHKTY HIM JAPYIrOMY BapHaHTy OCYIICCTBICHHS, pac-
KPBITOMY B HACTOSIIEH 3asBKE, IPHYEM CIIOCOO COJCPKUT CIICAYIOIINE ITATIbL:

OTIpe/ICTICHUE XapaKTePUCTUKH, CBI3aHHON CO BTOPOW MPOU3BOJHON MO BPEMEHH ITapaMmeTpa dJIeKTpHYe-
CKO¥ PHEpPTUU B HArPEBATCIHHON CHCTEME;

OTIpe/ieIeHne MapaMeTpa, OTHOCAIIEr0Cs K TIOTOKY, Ha OCHOBAaHHH XapaKTEPHUCTHKH BTOPON IMPOMU3BOIHON
110 BpEeMEHH.

14. Cucrema (36) TeHepari adpo30s I 00pa30BaHUS adPO30JIsl U3 adP0O30JIe00Pa3yIONMIEro MPeKypco-
pa, IpUYeM CHUCTEMa MOJKET BKIIFOYATh B C€0Sl CHCTEMY MO JII0O0MY NPEenbIIyleMy ITyHKTY WIH IpYyroMy BapH-
AHTY OCYIICCTBICHHUS, PACKPBITOMY B HACTOSIICH 3asBKE, IPUIEM CHCTEMA COEPIKUT

ANEKTPUUYECKYIO0 HarpeBaTeNnbHy0 cuctemy (30) Uit HarpeBaHUS YIOMSHYTOTO MPEKypcopa, 4ToObl 00pa-
30BaTh a3PO30JIk;

MPOTOYHEIH KaHal (18) it mpomycKaHus MOTOKA, BKIIOYAKOIIETO B Ce0s a3pP030Jib, K TOJIB30BATEIO, MIPH
9TOM HarpeBaTellbHAs CUCTEMa COOOMIAeTCs M0 TeKy4eH cpejie C MPOTOYHBIM KaHaJIoM;

ANEKTPUUYCCKUE CXeMBI (&) IS Togaym, Mo MEHBIICH Mepe, MPEeIBAPUTEIHFHO 3aJaHHOTO KOJIMYECTBA JICK-
TPUYCCKON YHEPTUU B HATPEBATEILHYIO CHCTEMY, YTOOBI CTAOMIN3UPOBATh MTApaAMETp JICKTPUUCCKON SHEPTHU B
HArpeBaTeNbHON CHCTEMe, IPUYeM SJICKTPUYECKHE CXEMBI BBITIOIHEHBI C BO3MOXKHOCTBIO ONpEACICHUS Iapa-
MeTpa, OTHOCSAIIETocs K MOTOKY B NMPOTOYHOM KaHale, Ha OCHOBAHWHU CTAOMIM3MPOBAHHOTO MapaMeTpa dJIeK-
TPUYECKOH YHEPTUN B HAarpeBaTEIBHON CHCTEME, IPUYEM CTaOMIM3UPOBAHHBIN MMapaMeTp MOXKET OBITh CIEAYIO-
MM 32 TIOAaHHBIM IPEABAPUTEIHHO 3aJaHHBIM KOJIMYECTBOM 3JICKTPHUIECKON SHEPTHH.

15. Cucrema mo 1.14 umm moOoMy TpebIayeMy IMyHKTY WU IPYyroMYy BapHaHTy OCYIIECTBICHHS, pac-
KPBITOMY B HACTOAIICH 3asBKE, B KOTOPOH AJIEKTPUIECKIE CXEMBI BBITIOJTHEHBI C BO3MOXKHOCTBIO MOJIA4H TIPEJ-
BapUTEIEHO 33JJAHHOTO KOJHYCCTBA AJICKTPUYCCKON HEPTUH B TEUYCHHUE MEPBOTO MEPUOJA BPEMCHH U OIpEe-
JICHUS TapaMeTpa, OTHOCSAIICTOCS K TIOTOKY, B TECYCHHUE MOCIEAYIOIIETO BTOPOTO MIEPHOAa BPEMEHHU.

16. Cuctema 1o JI000MY HPEABIAYIEMY IIYHKTY WU JPYroOMY BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HacTosIeH 3asBKe, B KOTOPOI nepBbIil nepuoa BpeMeHu cocrasister ot 0,3 go 2 wmm 0,6-1,5 c.

17. Cuctema 1o JIr000MY HPEABIAYIEMY IIYHKTY WU JPYrOMY BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIIECH 3asBKE, B KOTOPOW NPEABAPUTEIBHO 3aJaHHOC KOJIUYCCTBO JIICKTPUYCCKON JHEPTHH PAaBHO II0
Menbuei Mepe 10-50 unu 15-40 Txoyneit +40 unu £20%.

18. Cuctema 1o Jr000MY MPEABIAYIIIEMY MYHKTY WU IPYTOMY BapyaHTy OCYIIECTBIICHUS, PACKPHITOMY B
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HACTOSIIEH 3asBKE, B KOTOPOH 3JICKTPUUCCKUE CXEMBI (8) BBITOTHEHBI C BO3MOYKHOCTBIO OTIPE/ICIICHUS TIPUBEJIC-
HUS B JICHCTBHE IMyCKOBOM CXEMBI MOJIL30BATEICM M B OTBET IOJAYH YIIOMSHYTOTO MPEABAPUTEIHHO 3aJaHHOTO
KOJIMYECTBA AJIEKTPUICCKOW SHEPTUH B HarpeBarelbHy0 cuctemy (30), mprdeM IMycKoBas cxeMa MOMKET OBITh
YIOPaBIIEMBIM BPYYHYIO HCIIOJHHUTEIBHBIM JJIEMEHTOM, KOTOPBIH MOJKET OBITH BBIIIOJHEH C BO3MOXKHOCTBIO
MIPUBEICHUS B ICHCTBHE NAJBIEM PYKH HOIH30BATEINS, HAIPIMEP KHOIKOM.

19. Cuctema 1o ar000MYy MIPEABIAYIIIEMY MYHKTY WM IPYTOMY BapHaHTy OCYIIECTBIICHUS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOH MPEABAPUTEIHHO 3aJaHHOE KOJIMIECTBO AIIEKTPHUECKON SHEPTHH JOJDKHO TIpes-
BapUTEIILHO HarpeBaTh HarpeBarenbHy0 cuctemy (30) Mo mpeaBapuTeNhHO 3aJaHHOTO TEMIIEpaTypHOTO JHara-
30Ha, IIPUYEM TEMIIEPaTypa MOKET CHIXKATHCS Mepeaadcii TeIIoBO SHEPTUHU B MMOTOK BO BPEMsI BI0OXA MOJB30-
BaTels Yepe3 MPOTOYHBIN KaHAl, IPUYEM IpPEABAPUTEIBHO 3aJaHHBIA TEMIIEPATypPHBIN JAUATIA30H MOXKET OBITh
150-350°C.

20. Cuctema 1o JF000MY HPEABIAYIIEMY ITYHKTY WU JPYrOMY BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOH MapaMeTp AJICKTPUYCCKON SHEPTHH B HATPEBATEIBHOW CHUCTEME, CTaOMIH3HpYe-
MBI{ MPEIBAPUTEIEHO 33aHHBIM KOJHMYSCTBOM JIICKTPHUYCCKON SHEPTHH, SIBISCTCS JICKTPUICCKAM TOKOM, WA
3JIEKTPUYECKUM HAIPSHKCHUEM, WM AJIEKTPHIECKOH MOIIHOCTHIO.

21. Cuctema mo mr000My MPEABIAYIIEMY MYHKTY HIIH IPYTrOMY BapHaHTy OCYIIECTBICHUS, PACKPHITOMY B
HACTOSIIEH 3as8BKe, B KOTOPOH MpeIBapUTEIHHO 3aJaHHOE KOTUYECTBO IEKTPHUCCKON SHEPTHH JOIDKHO CTaOH-
JIU3UPOBATh NapaMeTp IIEKTPUUECKON SHEpTrUu B HarpeBaTenbHol cucteme (30) ¢ TogHoCThI0 10 +25 umu +40%
OT HOMHUHAJIFHOTO 3HAYCHHSL.

22. Cuctema 1o Jr000My MPEeABIAYIIeMY MYHKTY WU IPYTrOMY BapHaHTy OCYIIECTBICHUS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOI AJIEKTPHUECKUE CXEMBI JOJDKHBI OTPENENIATh ITapaMeTp MOTOKa BO BpeMs BIOXa
MOJIH30BATEIIS Yepe3 MPOTOYHBIN KaHAI.

23. Cuctema 1o JF000MY HPEABIAYIIEMY ITYHKTY WU JPYrOMY BapHaHTy OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIIEH 3asBKE, B KOTOPOH 3JCKTPUUCCKUE CXEMBI (8) BBIOTHEHBI C BO3MOYKHOCTBIO OTIPEICICHUS MapaMeT-
pa, OTHOCSIIIETOCS K TMOTOKY, HA OCHOBAHUHU 3aBUCHMOCTH MEKIY MMapaMeTPOM, OTHOCSIIUMCS K TIOTOKY, H Xa-
PAKTEpUCTHKOM, CBI3aHHON CO BTOPOI MPOM3BOIHOMN MO0 BPEMEHH MapameTpa 3JCKTPUIEeCKO YJHEpPruu B Harpe-
BaTenpHOU cucteme (30).

24. Cuctema 1o Jr000My MPEABIAYIIeMY MYHKTY WU IPYTrOMY BapHaHTy OCYIIECTBICHUS, PACKPHITOMY B
HACTOSIIEH 3asiBKe, B KOTOPOIl mMapaMeTp, OTHOCSIINIACS K TIOTOKY, SBJISIETCS YeM-TO OJHUM HIIH OoJee U3

KOJIMYECTBA OHOTO WM 00Jee KOMIIOHEHTOB a3p0307Is;

HadJaja BOXa;

OKOHYAHHUS BAOXA;

JUTTENEHOCTH BIOXA.

25. Cuctema 1o JF000MY HPEABIIYIIEMY ITYHKTY WU JPYroOMY BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIIEH 3asiBKE, B KOTOPOH JCKTPUYECKUE CXeMBI (8) MOJDKHBI MOIACPKUBATH IIOCTOSHHBIM ITapaMeTp Mo-
JIauu AJICKTPUYCCKOW SHEPTHH B HATPEBATEIBHYIO CHCTEMY, IIPU 3TOM YIIOMSHYTHIH TOCTOSHHBIN MapaMeTp OT-
JMYACTCS OT MapaMeTpa JICKTPUICCKON SHEPTHH B HATPEBATCILHOW CHCTEME, PEAHA3HAYCHHOTO IS OIIpe/Ic-
JICHUS TTapaMeTpa, OTHOCSIIETOCs K MOTOKY B MIPOTOYHOM KaHAJIe, MPUYEM ITOCTOSHHEIN mapaMeTp MOXKET ObITh
YeM-TO OJTHUM U3 TOKa, DJIEKTPUIECKOTO HAIPSDKSHHS, MOIITHOCTH.

26. Crioco6 ompeeneHns mapaMerpa moToka CUCTeMbI (36) TeHepaIui adpo30JIs, IPUIEM CIIoco0 MOXKET
BKITIIOYATH B c€0s CUCTEMY WIIH CTIOCO0 MO JII000OMY MPEABIAYIIEMY ITyHKTY WIH APYrOMYy BapHaHTY OCYIIECTB-
JICHHs1, PACKPBITOMY B HACTOSIIECH 3asBKe, IPUIEM CIIOCOO COAEPIKUT CICTYIONINE ITAIIB:

ToJIaqy MPEIBAPUTENLHO 33JaHHOTO KOJMYECTBA DIIEKTPUISCKON dHEPTHH B HarpeBareibHyto cuctemy (30),
YTOOBI CTAOWIIM3UPOBATE TTApaMETp ICKTPHUECKON YHEPTUHU B HATPEBATEIbHON CHCTEME;

OTIpe/ICIICHUE MapaMeTpa, OTHOCSIIErOCs K MOTOKY, Ha OCHOBAaHUH CTAOMIIU3UPOBAHHOTO TIapaMeTpa dJICK-
TPUYECCKON SHEPTUH B HATPEBATEIBHOM CHCTEME.

27. Cucrema (36) reHepanuu a’po30iis Ui 00pa30BaHUs adp030JIs U3 adp030JIe00pa3yIOIIEro MPeKypco-
pa, IpUYeM CHCTeMa MOKET BKIIFOYATh B CeOsI CHCTEMY IO JIFOOOMY TPEABIAYIIEMY TYHKTY WM APYTOMY Bapu-
AHTY OCYIICCTBJICHHUS, PACKPBITOMY B HACTOSIICH 3asBKE, IPUYEM CHCTEMA COJICPIKUT

ANEKTPUUYECKYIO0 HarpeBaTeNbHy0 cucteMy (30) Uit HarpeBaHUs YIIOMSHYTOTO MPEKypcopa, 4ToObl 00pa-
30BaTh a3PO30JIb;

MIPOTOYHBIN kKaHam (18) mis mpormyckaHus TOTOKa, BKITFOYAOIIETO B ¢e0s1 adpo30Jib, K MOJIH30BATEIO0, TIPH
STOM HarpeBaTellbHasi CHCTeMa COOOIIaeTCs 1Mo TeKydeH cpesie C MPOTOYHBIM KaHaJIoM;

ANEKTPHUYECKUE CXEMBI (8) IUIs OmpeneNieHus mapaMeTpa, OTHOCAIIETocs K IMOTOKY B MPOTOYHOM KaHae,
Ha OCHOBAaHHHU OJTHOM M3 MHOKECTBA Pa3HBIX 3aBUCUMOCTEH MEXy JIEKTPUUECKON SHEPTUEH B HArpeBaTeIbHOM
CUCTEME M YIOMSHYTHIM MapaMETPOM, MPUICM 3aBHCUMOCTh MOXET BKITIOYATh B CCOS MapaMeTp NEKTPHICCKON
SHEPIHU B HATPEBATEIBHON CHCTEME, HAIIPUMEP TOK, MOIIHOCTD FUTH/H AJIEKTPHUYCCKOE HAMPSDKCHUE.

28. Cuctema 1o JIF000MY HPEABIIYIIEMY ITYHKTY WU JPYroMy BapHaHTy OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIICH 3asBKE, B KOTOPOH AIEKTPHUYCCKUEC CXEMBI BBITOJHEHBI C BO3MOXKHOCTBIO pEaM3allid OJHON M3
MHOXECTBA YIIOMSHYTHIX 3aBUCHMOCTEH COOTBETCTBEHHO MOPSAKY TPEAMOYTCHHS.

29. Cucrema 1o JF000MY HPEABIIYIIEMY ITYHKTY WU JPYroMy BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HaCTOSIIeH 3asBKe, B KOTOPOI MepBasi 3aBUCHMOCTD COICPKUT BBIXOJHOE 3HAUCHHE MapaMeTpa MOTOKa, CBA3aH-
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HOE C MEPBBIMY OJHUM WK 00Jiee BXOTHBIMU 3HAYCHHUSMH, HAHICHHBIMU HA OCHOBAaHUH AJICKTPHUYCCKON 3HEP-
THH B HArPEBaTEIILHOW CHCTEME.

30. Cucrema 1o TF060MY TIPEABIAYIIEMY ITYHKTY WM JPYTOMYy BapHaHTY OCYIIECTBJICHHS, PACKPHITOMY B
HACTOSIIEH 3asiBKe, B KOTOPOH 3JEKTpHUIECKUe cXeMbI (§) BBIIOIHEHBI C BO3MOKHOCTBIO OMPENEIICHIST, MOTYT JIA
YIOMSHYTBIE TIEpBBIE OJTHO WM 00Jiee BXOJHBIX 3HAYCHUH OBITH MMOJTydeHBI HA OCHOBAaHHMH IJIEKTPHUECKON IHEP-
THH B HarpeBaTEeIbHOW CHCTEME, U, €CIIM TOIy4eHHEe BO3MOXKHO, TO ONMPEICICHUS BBIXOTHOTO 3HAYCHHS Ha OC-
HOBaHUH NEPBOIl 3aBUCUMOCTH, IPUYEM CXEMBI MOTYT ONPEAEISATh, MOTYT JI YIOMSHYThIC 3HAUYCHHS OBITH TO-
JIy9eHBI B OTHOLICHUH BI0XAa MOJIH30BATEN Yepe3 MPOTOUHBIA KaHAI.

31. Cuctema mo mr000My MPEABIIYIIEMY MYHKTY WIH APYTrOMY BapUAHTY OCYIIECTBIICHUS, PACKPHITOMY B
HACTOSIICH 3asBKE, B KOTOPOW MEpPBBIC OJHO MM OoJice BXOIHBIX 3HAYCHHN OCHOBAHBI HAa YEM-TO OJHOM HIIA
Oonee u3

aMIUTUTYBl OCIMJUTUPOBAHUS BTOPOW MPOWU3BOJHOW IO BPEMCHH YIOMSHYTOW 3JICKTPUYECCKON SHEPTUH,
HaNpUMEpP OCIIUIAPOBAHUS, BEI3BAHHOTO HAYAJIOM H/FJIH OKOHYaHHEM BJI0XA;

BPEMCHHU Hayalla BI0Xa IOJIb30BaTEls Yepe3 MPOTOYHEII KaHaT,

JUTATENEHOCTH BIOXA ITOJIB30BATENS Yepe3 MPOTOYHBIN KaHa;

JUTATENEHOCTH TTOIaYH JIEKTPHYECKON SHEPTHH B HATPEBATEIBHYIO CHCTEMY.

32. Cucrema 1o JTF0060MY TIPEABIAYIIEMY ITYHKTY WM JPYTOMYy BapHaHTY OCYIIECTBJICHHS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOH AIIEKTPUIECCKIE CXeMBI (§) BBIIIOIHEHBI C BOBMOXKHOCTBIO OTIPEACIICHUS, SBIIOT-
Cs1 JIN YIIOMSIHYTHIE TIEPBBIE OHO WK O0Jiee BXOAHBIX 3HAUEHUI HE JOCTYITHBIMH IS TOTyYeHISI HA OCHOBAHHUHN
3IEKTPHYECKON SHEPTHH B HArPEBaTEIFHON CHCTEME, U OTIPENIeNICHHs BRIXOJHOTO 3HAYCHUS HA OCHOBAHUH JIPY-
TOW M3 MHOXKECTBA YIIOMSHYTBIX 3aBHCUMOCTEH Wi HHPOPMALUH 110 11.37.

33. CuctemMa 1o mr000My MPEAbIIyNIeMY MYHKTY WIH APYrOMY BapHUaHTY OCYIIECTBIICHUS, PACKPHITOMY B
HACTOSIICH 3asBKe, B KOTOPOW BTOpAas 3aBUCHMOCTH COJCPKHT BBIXOJHOC 3HAYCHHUE, CBI3aHHOC CO BTOPHIMU
OomHUM WK OoJice BXOIHBIMH 3HAYCHUSIMH, HAWJCHHBIMU Ha OCHOBAaHHUH JJICKTPUYCCKON SHEPTHU B HATrpeBa-
TEJNBHOW CHCTEME, TIPU 3TOM DIICKTPUICCKHE CXEMBI (8) BBITOIHEHBI ¢ BO3MOXKHOCTBIO OMPEICICHHS, MOTYT JIH
YIOMSHYTBIE BTOPBIE OJHO WM O0Jiee BXOAHBIX 3HAYCHHUI OBITH MOJy4YeHBI HA OCHOBAHHUH AIIEKTPHICCKOHN IHEP-
THH B HarpeBaTEeIIbHOW CHCTEME, U, €CIIM TOIy4eHHEe BO3MOXKHO, TO ONPEICICHU BBIXOTHOTO 3HAYCHHS Ha OC-
HOBaHUH BTOPOI 3aBHCUMOCTH.

34. Cucrema 1o JTF000MY TIPEABIAYIIEMY ITyYHKTY WM JPYTOMYy BapHaHTY OCYIIECTBJICHHS, PACKPHITOMY B
HACTOSIIEH 3asBKe, B KOTOPOW BTOPHIC OHO MM 00Jiee BXOAHBIX 3HAYCHHN SIBISIOTCS IMTOAHAO0OPOM U3 OTHOTO
niy 6oJree U3 MePBHIX BXOAHBIX 3HAUCHUI.

35. CucteMa mo mr000My MPEAbIIyNIEMY MYHKTY WIH APYrOMY BapHUAHTY OCYIIECTBIICHUS, PACKPBITOMY B
HACTOSIICH 3asBKe, B KOTOPOW BTOPHIC OJHO WK 00Jice BXOIHBIX 3HAYCHUI OCHOBAHHBI HA JITUTCIHHOCTH BJIOXA
MOJIB30BATEIIS Yepe3 MPOTOYHBIN KaHAN WM JUTUTEIHHOCTH MOAYd MIEKTPHYCCKON SHEPTHU B HATPEBATCIHHYIO
CUCTEMY.

36. CucteMa 1o Jr000My MPEAbIIyIIEMY MYHKTY WIH APYrOMY BapHUAHTY OCYIIECTBIICHUS, PACKPHITOMY B
HACTOSIIEH 3asiBKe, B KOTOPOU DIICKTPUICCKHIE CXEMBI (8) BBIMOJHEHBI C BO3MOXKHOCTBIO OTIPEICICHUS, SBIISIOT-
Csl TN YTIOMSIHYTHIE BTOPBIE OHO TN O0Jiee BXOAHBIX 3HAUCHHUH HE JOCTYIHBIMHE JUISA ITOJTyYeHIS HA OCHOBAHHUN
SJIEKTPUYECKON SHEPTHH B HArPEBaTEIFHON CHCTEME, U OTIPENIeNICHHs BRIXOJHOTO 3HAYCHUS HA OCHOBAHUU JIPY-
TOTO W3 MHOXKECTBA YIMOMSHYTHIX 3aBHCUMOCTEH FJIM Ha OCHOBaHWHM MH(OPMAIINH, CBI3aHHOW C OJHUM WK 00-
Jiee IPEBIAYIIMMH BIOXaMH [TOJIF30BATENS Yepe3 IPOTOUHBIA KaHAaI.

37. CucreMma 1o .36 WU APYroMy BapHaHTy OCYIIECTBIICHHUS, PACKPBHITOMY B HACTOSIICH 3asBKe, B KOTO-
poii ynomsiHyTast HH(GOpMAaIis OCHOBaHA Ha BBIXOJHOM 3HAUCHWH, HAMICHHOM U3 MPEIBIAYIIEIO BIOXA MOJIB30-
BaTelsl, MPUYEM WHPOPMALUSA MOXKET ObITh OCHOBAaHA HA BBIXOJHOM 3HAYCHUU, HAWIICHHOM M3 OJHOTO MU 00-
Jiee MPEABIAYINUX BJOXOB TOJIB30BaTEIIs, HAPUMED CPEIHEM 3HAUCHHUH WA IPYTOM PENpPE3CHTATUBHOM KOJH-
YeCTBE MHOXKECTBA BJIOXOB, W WH(OpMAIUSI MOXET OBITh OCHOBaHA Ha COXPaHSICMOM KOJHYCCTBE, HAMPUMED
3HAYCHUU TI0 YMOIYAHUIO.

38. CucteMa mo mr000My MPEAbIIyNIEMY MYHKTY WIH APYrOMY BapHUaHTY OCYIIECTBIICHUS, PACKPBITOMY B
HACTOSIIEH 3asBKe, B KOTOPOHW BBIXOJHOC 3HAUEHHE SBISICTCS KOJUYECTBOM OJHOTO M Oojiee KOMIIOHEHTOB
a’p030J1s1, BBIIaBAEMOT0 BO BPEMsI BI0XA ITOJIH30BATEIIS Yepe3 MPOTOYHBIN KaHAI.

39. Cuctema (36) reHepamuu adpo30Jisl IS 00pa30BaHUs a’pO30JIA U3 adPO30JIe00pa3yIoNIeTro MpeKypco-
pa, IpUYeM CHUCTEMa MOJKET BKIIFOYATh B c€0Sl CHCTEMY IO JII0O0MY MpEenplIyleMy ITyHKTY WIH IpyroMy BapH-
AHTY OCYIICCTBICHHUS, PACKPBITOMY B HACTOSIICH 3asBKE, IPUIEM CHCTEMA CONEPIKUT

AJIEKTPUUIECKYIO HarpeBaTenbHyro cuctemy (30) s HarpeBaHUs YIIOMSHYTOTO MpeKypcopa, YTo0sl oopa-
30BaTh a3PO30JIk;

MPOTOYHEIH KaHal (18) it mpomycKaHus MOTOKA, BKIFOYAKOIIETO B Ce0s a3p030Jib, K TIOJIB30BATEIO, MIPH
9TOM HarpeBaTellbHas CUCTEMa COO0MIaeTCs 1Mo TeKy4Uel cpeie C MPOTOYHBIM KaHAIOM;

ANEKTPHUYCCKUE CXeMEBI (8) IUId OmpeieCHUsT OJHOTO U3 MHOXECTBa KJIACCOB, MPHYEM KITACCHI CONEpPIKAT
OJTHO WK O0Jiee BXOJHBIX 3HAUCHUI, HA OCHOBAaHHUH JJICKTPUICCKON SHEPTUHU B HATPEBATECIBHON CUCTEME U OTI-
peAeICHUs BEIXOTHOTO 3HAYCHHUS, CBA3aHHOTO C MapaMETPOM, OTHOCSIIUMCS K TIOTOKY B MMPOTOYHOM KaHaJe, Ha
OCHOBaHUHU OJHOTO M3 MHOKECTBA pa3HBIX 3aBUCUMOCTEN MEXIYy AJICKTPUUECKOH 3HEpruei B HarpeBaTesIbHOU
CHCTEME M YIIOMSHYTHIM IapaMeTpOM, IPUIEM 3aBUCUMOCTH BBHIOMpPAETCS B COOTBETCTBUH C HAWJCHHBIM KJlac-
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COM.

40. Crioco0 ompeneneHus napaMerpa moToka CUCTeMBI (36) TeHepaIuu a3po30JIs, IPUIEM CII0CO0 MOKET
BKITIIOYATh B c€0s CHCTEMY WIJIN CTIOCO0 MO JII000OMY MPEABIAYIIEeMY ITyHKTY WIH APYroMYy BapHaHTY OCYIIECTB-
JICHUS, PAaCKPHITOMY B HACTOSIIEH 3asBKE, IIPHUEM CIIOCOO CONEPKUT CIETYIONTHHA ATAIl: OTPEIeICHNE BEIXOTHO-
TO 3HA4YCHHS Ha OCHOBAaHUH OIHOTO M3 MHOKECTBA PAa3HBIX 3aBHCHUMOCTEH MEXIy 3JCKTPUICCKON dHEepruer B
HarpeBaTeIbHON CUCTEME M YIIOMSHYTHIM BBIXOJAHBIM 3HAUCHUEM.

41. Cuctema (36) TeHepamu adpo30Jis Il 00pa3oBaHUs adpo30Jis U3 an a3po30JIe00pasyIoniero mpeKyp-
copa, IpUYEM CHCTEMa MOXKET BKIIIOYATh B ce0s CHCTEMY IO JII000OMY MpeIbIayIIeMy IyHKTY HIIM JPYTOMY Ba-
pUaHTY OCYIIECTBIICHHUS, PACKPBITOMY B HACTOSIILIEH 3asBKE, IPUYEM CHUCTEMA COJIEPKUT

ANEKTPUYECKYIO0 HarpeBaTeNbHy0 cuctemy (30) Uit HarpeBaHUS YIOMSHYTOTO MPEKypcopa, 4ToObl 00pa-
30BaTh a9P030JIb;

MPOTOYHEIH KaHal (18) I mpomycKaHus MOTOKA, BKIIOYAKOIIETO B Ce0s a3p030Jib, K TOJIH30BATEIO, MIPH
9TOM HarpeBaTellbHAs CUCTeMa COOOIIAeTCs MO TeKy4eH cpeie C MPOTOYHBIM KaHAJIOM;

JJIeKTpUYECKUe cXeMbl (8) Ui onpeesieHus Mpu3Haka OCIIIMPOBAHUS apaMeTpa dJIEKTPUUECKON dHep-
TUM B HarpeBaTeNbHON CHCTEME, NMPHYeM OCIMJUIMPOBAHHE BBI3BIBACTCS HAYAIOM W/HMIM OKOHYAaHWEM BIOXa
TIOJIB30BATEINS Yepe3 MPOTOUHBIA KaHAII, ¥ U ONPEACTICHUS KOJINIECTBA OJHOTO WK 0oJjiee KOMIOHEHTOB a3po-
307151, BEIJABAEMOTO BO BpEMS B/I0Xa, HA OCHOBAaHWH NPH3HAKA OCIMIUTUPOBAHHUSA,

IIpUYeM YIOMSHYTBHIA MPU3HAK MOKET OTHOCUTHCSA K OJTHOMY HIIH OoJiee MpU3HAKaM YHOMSHYTOTO OCIIHJI-
JMPOBAHUS, IIPUYEM KOJINIECTBO YIIOMSIHYTOTO OJHOTO WM O0Jiee KOMIIOHEHTOB MOXKET OBITH OOIINM KOJHYe-
CTBOM, BBIIABaEMBIM JIJIS BIOXA.

42. Cuctema 1o JF000MY HPEABIIYIIEMY ITYHKTY WU JPYroOMy BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIIEH 3asBKE, B KOTOPOH OCIMJUTHPOBAHUE COJCPKUT MAKCUMYM H/MIIM MUHUMYM, KOTOPBIC MOTYT OBITh
COCEIHUMU.

43. Cucrema 1o Jr000MY TPEABIIYIIEMY MYHKTY WIH JPYrOMY BapHAHTY OCYIIECTBICHHUS, PACKPBITOMY B
HACTOsIIICH 3asBKe, B KOTOPOH MPU3HAK MAKCUMYyMa ¥/ MHHUMYMa BKJIFOYAET B ce0s1 YTO-TO OJHO WK OoJjee u3

aMIUTUTYZIB! (BKIIFOYAS! TOJTHYIO aMIUTUTYAY MaKCUMyMa M MHHUMYMa);

IeproIa;

IUTOINAAN, OTPAaHMYEHHONH MaKCUMYMOM H/WJIH MUHAMYMOM,

MIpUYEM aMIUTUTYAA MOKET OBITh IIOJTHOW aMIUTUTYIOH COCETHINX MAKCHMYMOB U MUHUMYMOB.

44, Cuctema 1o Jr000MYy MPEABIAYIIEMY MYHKTY HIIH IPYTrOMY BapHaHTy OCYIIECTBICHUS, PACKPHITOMY B
HacCTOsIIEH 3asiBKE, B KOTOPOI OCHMIJITTUPOBAHUE OTIPEIEISAETCS 10 BTOPOM MTPOU3BOJHOM 110 BpEMEHH IapaMeTpa
9JIEKTPUYECKOM SHEPTUU B HArPEBaTEIbHOM CHCTEME.

44. Cuctema 1o JIO00OMY HPEABIIYIIEMY ITYHKTY WU JPYroMy BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSAIIEH 3asBKe, B KOTOPOH 2JEKTpUUECKHUE CXEMBI (8) BBIIOJIHEHBI C BO3MOKHOCTBIO OTPEeNICHUs TapaMeT-
pa moToKa BO BpeMs BJI0Xa MOJIB30BaTENs Yepe3 NPOTOUHBIN KaHaI.

45. Cuctema 1o JIF000MY HPEABIIYIIEMY ITYHKTY WU JPYroMy BapHaHTY OCYIICCTBICHHUS, PACKPHITOMY B
HACTOSIICH 3asBKE, B KOTOPOH IEKTPHUCCKHIE CXEMBI (8) BBIMIOJHEHBI C BO3MOYKHOCTBIO OTIPEICIICHUS OCIIUILIH-
pOBaHUs, BRI3BAHHOTO HAYaJIOM W/MIM OKOHYaHHEM BJI0Xa MOJB30BATENA Yepe3 MPOTOUHBIN KaHal, ITyTeM CpaB-
HEHHUS C OJHUM WK OoJiee TIpeIBapUTEIbHO 3aJaHHBIMU YCIOBHSIMH, TIPHYEM CXEMBI MOTYT PEaTn30BaTh Pa3IHd-
HBIC YCIIOBUS JUIS IOMCKA MAKCIMYMOB W/MITH MUHIMYMOB, BKJIIOYAasi CPaBHEHHE YeT0-TO OHOTO WK OoJiee 13

IeproIa;

AMIUTUTYIb];

MOMEHTa BPEMEHH OTHOCUTEIBHO APYTHX MAKCHMYMOB ¥/HJIH MUHHUMYMOB.

46. Cucrema (36) reHepanuu a’po30iis Ui 00pa30BaHUsI adp030JIs U3 adp030Je00pa3yIOIIEro MpeKypco-
pa, IpUYeM CHCTeMa MOKET BKIIIOYATh B CeOsI CHCTEMY IO JIFOOOMY TPEABIAYIIEMY ITYHKTY WM APYTOMY Bapu-
aHTY OCYUIIECTBIICHUS, PACKPBITOMY B HACTOSIILIEH 3asiBKE.

47. Crioco0 ompeeneHus napaMerpa moToka CUCTeMBI (36) TeHepaluy a3po30JIs, IPUIEM CII0COO MOKET
BKITIOYATh B Ce0sl CUCTEMY WU CIIOCO0 MO JIF0OOMY MPEIBIAYIIeMY MTyHKTY WIH APYrOMYy BapHaHTY OCYIICCTB-
JICHWsI, PACKPBITOMY B HACTOSIIECH 3asBKe, IPUIEM CIIOCOO COAEPIKUT CIETYIOIIUE ITAIIBL:

oTpeeicHre TIPH3HaKa OCIMIUTMPOBAHMS MTapaMeTpa JICKTPHIECKOM SHEPTHH B HarpeBaTEIbHOU CHCTEME,
TIPY 5TOM OCLMIIAPOBAHUE BBI3BAHO HAYAJIOM H/MJIM OKOHYAaHHEM BJIOXa MOJIB30BATEIIS Yepe3 MPOTOUHBIN KaHAT;

OTIpe/ieIeHne KOJIMYeCTBAa adp030JIs, BEIJABAEMOTO BO BPEeMs BlI0Xa, HA OCHOBAaHUH MPU3HAKA OCIHILIAPO-
BaHUSL.

48. KoMmmeroTepHast mporpaMma, KOTopas IMPH BBIIIOJIHEHUH B MPOTPAMMHPYEMBIX IEKTPUIECKUX CXe-
Max (8) BBINONHSET crioco6 1o 1.13, wiu 26, wu 40, win 47, unu Tr000My IpeAbIAyIIeMy MyHKTY WIH IPYTOMY
BapHaHTY OCYIIECTBICHUS, PACKPBITOMY B HACTOSALIEH 3asBKe.

49. DnexTpuueckue cxeMsl (8) I IEKTPUUECKU YIPABIIEMOM CUCTEMBI T€HEpalui a3po30Jsl, IPH 3TOM
YIOMSHYTBIC CXEMBI BBIITOIHCHEBI ¢ BO3MOXHOCTBIO peain3anuu crocoba 1o .13, wm 26, win 40, wiu 47, uim
o JTFO0OMY MPENBITYIEMY IYHKTY I APYTOMY BapHAHTY OCYIIECTBICHHS, PACKPHITOMY B HACTOSIICH 3asiBKE.

50. KoMnbroTepHO-UUTaEMBIA HOCUTEND, COJEPKALIUI KOMIBIOTEPHYIO IPOrpaMMy o m.48.

Crieyer MoHUMAaTh, 9TO JIOOBIE M3 PACKPBITHIX CIIOCOOOB (MM COOTBETCTBYIOIIMX YCTPOUCTB, IPOTPaMM,
HOCHTENICH JaHHBIX W T.II.) MOTYT BBITIOJHATHCSA JIHOO XOCT-YCTPOWCTBOM, JTMOO KIMEHTCKAM YCTPOWCTBOM B
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3aBUCHMOCTH OT KOHKPETHOTO HCIOJHEHHMS (T.€. PACKPBITBIE CIIOCOOBI/YCTPONCTBA SIBIISIOTCS (POPMOH CPE/ICTB
CBSI3H U TI0 CYIIECTBY MOTYT OBITh BBINOJHEHBI C JII000H "TOYKH 3peHHs", T.€. B COOTBETCTBHHU JPYT C APYTOM).
Kpowme Toro, crieayeT moHMMAaTh, YTO TEPMUHBI "IpHHUMAtOUEH" 1 "Mepeaaromuii” oXBaThIBAIOT "Mogaromui""
1 "BBIIAOINN" W HE OTpaHUYCHBI PaoYacTOTHOW CUTyallued mepeaadn u npuemMa paanoBoyH. [losToMy, Ha-
pUMep, MUKPOCXeMa WM IPYroe YCTPOWCTBO WIIM KOMITOHEHT UIS peajH3allii BAPHAHTOB OCYIIECTBICHUS
MOeT (POPMHUPOBATH JAHHEBIEC VIS BBIAAYH B IPYT'YI0 MUKPOCXEMY, YCTPOHCTBO MIM KOMITOHEHT WM IOJIy4aTh
BXOJHBIC JaHHBIC U3 IPYroil MUKPOCXEMBI, YCTPOMCTBA MM KOMIIOHEHTAa, M TaKOW BBIBOJ FUTM BBOJI MOTYT Ha-
3pIBaThCA "Tiepenadeit” u "mpuemMom", BKIIOYAs TepyHIUANbHBIE QOPMBI, T.€., "mepemnaromum” 1 "TpHHUMAIO-
muM", a Takke TakuMU "'mepeaarmuM” 1 "IpUHUMaoIUM" B paAM0YacTOTHON CUTYallUH.

[pu ncnonp30BaHUM B HACTOSIIIEM OMKCAHUU JIF00ast POPMYITHPOBKA, IPUMCHsIEMasi B CTHIIC "TIO MEHBIICH
mepe onHo u3 A, B wiu C", u ¢popmynupoBka "o MeHpnield Mepe, oxHo n3 A, B u C" ncrnons3yroT JU3bIOHK-
THUBHOE "WiIN" W ITU3BIOHKTHBHOE "H" TakMM 00pa3oM, YTO IdaHHBIE (POPMYJIMPOBKH COAEPKAT BCE BO3SMOKHBIE
B3aWMHBIC U OTJICNIbHBIC TiepecTaHoBKHU A, B, C, T.e. Toabpko A, Tombko B, Tomsko C, A u B B mrobom mopsiake, A
u C B roboMm mopsinke, B u C B modom nopsinke u A, B, C B mo6oM nopsiike. B gaHHBIX (opMyIHPOBKaxX MO-
JKeT IPUMEHSATHCS OOJBIIE WIM MEHBIIE TPEX MPHU3HAKOB.

B dopmyne n3obperenus, HUKakue CChUTOYHBIC TMTO3UINH B CKOOKaX HENb3sI HCTOJKOBLIBAThH KaK OTPaHU-
qUBaloNIue MyHKT (Gopmynsl m3o00pereHus. Breipaxkenue '"comepikamuil" He WUCKITIOYAET MPUCYTCTBHS JIPYTHX
3JIEMEHTOB HJIM ATAIlOB KPOME TeX, KOTOpPHIEC TIEPEUNCIICHBI B ITyHKTE (GopMyInbl n3o0perenus. Kpome toro, om-
peneneHus "HEKOTOPHIN" B €MTUHCTBEHHOM YHCIIE (C HEONPEIEIICHHBIM apTHKIIEM B OpUTHHAJIE), TIPUMEHIEMBIC B
HACTOSIIECH 3asBKE, ONPENEeNSIOTCA KaK OOUH FIIM HECKOoJbKo. IIprMeHeHne Takux BBOJHBIX (pa3, kKak '"mo
MeHblIIeit Mepe oauH" U "oauH 1 6ostee" B popMysie n300peTeHNUs TaKXKe HeJlb3sl ICTOJIKOBBIBATh KaK IPeIo-
Jararoliee, 4YTo BBEACHHE APYTroro 3jieMeHTa (OopMyIIbl H300peTeHUs Kak "KOTOPOro" ¢ UCIIOJIb30BaHHUEM IIPHU-
3HAKOB CIMHCTBEHHOTO Yncia (B (opMe HEOmpeeIeHHBIX apTUKIICH B OPUTHHAJIC) OTPaHUYMBACT 00 KOH-
KPETHBIA MYHKT (hOPMYITBI H300PETCHUS, COACPKAIINI TaKOH BBEIICHHEIHN 1eMeHT (OopMyIbl H300peTeHHUS, 10
M300peTeHNH, COAEpIKaIMX TOJIBKO OJUH TAKOW DJIEMEHT, AaXKe KOTJa TOT JKe DJIEMEHT (OpMYJIbl H300pETEeHHS
BKITIOUAET B ce0s1 Takue BBOJHBIC (Bpa3bl, Kak "oauH win Oosiee” WM "1o MeHbIel Mepe oauH" u "HEKOTOphIi"
(B hopMme HeompeneneHHbIX apTHKIICH B opurnHane). To e camMoe CIpaBeIIiBO Il IPAMEHEHHUS TOYHO OIIpe-
JISTICHHBIX dJIEMEHTOB. Eclii He yka3aHO WHade, ONpeesIeHus TUMa "epBhid" 1 "BTOpor" CIyKaT AJIsT MPOU3-
BOJIFHOTO pa3iIMYeHHUsS MEXKIY JIEMEHTaMH, KOTOPBIE ONMHMCAHBI TAKUMHU ONpeAesieHnsIMHU. Takum oOpa3oM, naH-
HBIE OIpENeNICHUs He 00s3aTeNbHO MPEAIoiaraloT 0003HAYeHHE BPEMEHHOTO WM APYTOTO YIOPSAOYHBAHUS
TakuX 3JeMeHTOB. OueBHIHOE OOCTOSTENHCTBO, YTO HEKOTOPHIC NMPHU3HAKH IIEPEUUCICHB BO B3aUMHO 3aBUCH-
MBIX MyHKTaX (HOpMyIbl H300pETEHUS HE 03HAYACT, YTO COUYCTAHUC TAKUX TPU3HAKOB HEJB3s UCIOJIB30BaTh B
HNOIXOMAILIEM CIIydae.

Ecnu mpsiMo He ykazaHo 0co00 Ha HECOBMECTHMOCTH WJIM (DM3MYECKHE WJIM JPYrHe OCHOBBI BapHAHTOB
OCYILICCTBIICHUS TPUMEpa WU (POPMYITBI M300pETCHHS HE JOMYCKAIOT COYCTAHUS, TO MPU3HAKU BHINICOMUCAH-
HBIX BApPUAHTOB OCYILECTBIICHUS W MPHUMEPOB U HIKCTIPUBEICHHON (POPMYIBI H300PETCHHS MOKHO OOBEAUHATh
10 JTF000H HoAXoAdIIel cxemMe, 0COOCHHO 10 CXeMaM, B KOTOPBIX HMEET MECTO ITOJIOKHUTEIBHBIN 3 QEeKT oT Ta-
KOTO OOBEIMHEHUS. YTIOMSHYTHIH MOJIOKUTEIHHBIN 3 (PeKT He orpaHHYeH TOIBKO HEKOTOPHIM 3aJaHHBIM 3(-
(hekToM m MOXET Jake BO3HUKATh B pe3yibTaTe dd¢ekra, "HMeromero oopaTHyo cury". OTo o3HadaeT, 4To
codYeTaHWe MPU3HAKOB HE OIPaHUYICHO OMUCAHHBIMU (JOpMaMH, B 4aCTHOCTH (POpMoOid (Hampumep, HyMeparmen)
npuMepa(oB), BapuaHTa(0B) OCYIIECTBICHHS, WIA 3aBUCHUMOCTBIO ITyHKTa(0B) GopMyIbl n3odperenus. Kpome
TOTO, 3TO OTHOCHUTCSI TAKKE K BBEIPAKEHUIO "B OJTHOM BapHaHTE OCYIIECTBICHUA", "B COOTBETCTBHH C BApHAHTOM
OCYILCCTBIICHUS" W T.II., KOTOPBIC SIBITIOTCS] BCETO JIUIIb CTHIMCTUYCCKOHN (hOpMOI HAaMMCaHWs U HE TOJICHKAT
HCTOJIKOBAHUIO KaK OTPAHWYHMBAIOIIUC MOCICIYIONIUC MPHU3HAKH OTICIBHBIM BapUAHTOM OCYILIECTBIICHUS IS
BCEX JIPYTUX CIy4aeB TAKOTO € WJIM aHAJIOTMYHOTO HamucaHus. T.e. ynmoMuHaHue "HeKOTOphIK", "oauH" win
"HekoTopbIe" BapuaHT(b) OCYIICCTBICHHUS MOXET OBITh CCBUIKOI Ha JIOOBIC WM 0OJee W/WIN BCE PACKPHITHIC
BapHaHTHI OCYIICCTBICHUS WK uX codeTanue(us). KpoMe TOoro, aHatorn4Ho CChUIKa Ha "TOT" BapHaHT OCYIIe-
CTBJICHUS MOXKET HE OTPaHUYMUBATHCS HEMOCPEICTBEHHO MPE/IICCTBYIONIMM BAPUAHTOM OCYIIICCTBICHUS.

B kxoHTeKcTe HacTosmel 3asMBKY TI00BIe MAITMHHO-BBHIOIHACMbIC KOMaH/IbI HJIH KOMIBIOTEPHO-UUTAEMBIH
HOCHTEINb MOTYT BBITIOJIHATH PACKPBITHIN CIIOCO0 M TIOATOMY MOTYT OJHO3HAYHO MPHUMEHATHCA C TEPMUHOM CIIO-
€00 M| IpYT C IPYTOM.

BrrmrenprBeieHHOE ONMcaHWe OTHON MM OoJiee peanu3aliidi MpeACTaBsaeT WIIIIOCTPAIlNH U IOSICHEHHE,
HO HE MpPEeIojaracT UCYCPIBIBAIONICTO W3JIOKCHHS WM OTpaHHYCHHS oO0beMa M300peTeHHS B TOYHOCTH pac-
KpBITOH (hopMoii. Moaudukanuy u BapuaHTHl MOTYT OBITh CO3/IaHBI C YUETOM BBIIIEH3IOKEHHBIX HICH HIH T0-
JYYCHBI HA OCHOBaHUH MPAKTHYCCKOTO BHEIPECHUS PA3IHYHBIX Peali3aliii HACTOSIIETO0 H300PETCHUSI.

CHIHCOK CCHUTOYHBIX MO3UIIHH.

36 - Cucrema,

2 - yCTpOUCTBO;

4 - ICTOYHUK TTHTaHUS,

6 - aToMaiizep;

20 - oTBepCTHE BITyCKa MPEKYpPCOpa;

22 - OTBEpCTHE BITyCKa MOTOKA;
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24 - BBITYCKHOE OTBEPCTHE;

30 - HarpeBaTeIbHAs CUCTEMA;

8 - cxeMmbl;

52 - u3MepuTeNbHAS CUCTEMA,;

58 - MyHTHUPYIOMUH PE3UCTOD;

60 - ycmnrenp,

62 - pmbTp;

54, 64 - mporueccop;

56 - mpeoOpazoBaTeb MOCTOSHHOTO TOKA B ITOCTOSHHBIH;
10 - cuctema nepeHoca mpekypcopa;
14 - yuacTOk XpaHEHUs;

16 - y3en nepeHoca;

12 - cucTteMa IOCTaBKH;

34 - MyHALITYK;

18 - mpoTOYHBIH KaHAaT,

26 - BIIyCKHOE OTBEPCTHE;

28 - BBIITYCKHOE OTBEPCTHE;

50 - moToK;

32 - kapTomaiizep;

36 - kopmyc;

34 - MyHALITYK;

42 - nepugepudeckoe YCTPOICTBO;
94 - monb30BaTeNbCKUil nHTEPdEIiC.

OOPMVIIA U30BPETEHUA

1. Dnexrpuueckas cxema (8) onpeeeHns mapaMeTpa MOTOKa dIEKTPUUSCKH yIpaBisieMoi cucTeMsl (36)
TeHepannuy a’po30Js sl 00pa30BaHUS a’po30is M3 a’P030JIe00pa3yIomero nmpeKypcopa, AOIMOTHATENBFHO CO-
JIeprKaIer dJIeKTPHIECKYI0 HarpeBaTesibHyIo cuctemy (30) Iy HarpeBaHus YIIOMSHYTOTO MPeKypcopa, YTOOBI
00pa3oBaTh a’p030JIb, U MPOTOYHBIN KaHaT (18) s MPOMyCKaHUs MOTOKA, COMEPIKAIIETO a3PO30Iib, K MOJIB30-
BaTeIIIO,

MpUYEM HarpeBaTelbHas CHCTEMa COOOINACTCS IO TEKYYeH Cpelie ¢ IPOTOYHBIM KaHAJIOM,

MpUYEeM JIEKTpHYeckas cxeMa (8) BBITIOIHEHa ¢ BO3MOKHOCTEIO

OTIpE/ICIICHUsT OJHOM WK 0OJiee XapaKTEPUCTHK IO PE3yNIbTaTy U3MEPEHUs Tapamerpa 3JICKTPHUCCKOM
SHEPIHU B HATPEBATEILHOU CHCTEME;

BEIOOpa OJTHOM M3 MHOXKECTBA PA3HBIX MPEIBAPUTEIHFHO COXPAHEHHBIX 3aBUCHMOCTEH MEXIy HU3MEPSIeMbIM
mapaMeTpoM DIIEKTPUIECKOH SHEprur M MapaMeTpoM IOTOKA, COOTBETCTBYIOUIEH OIpEIeNeHHBIM XapaKTepH-
CTHKaM; U

OTIpe/IeIICHNS TTapaMeTpa MOTOKa Ha OCHOBAaHUH YIIOMSHYTON 3aBUCHMOCTH,

MIpUYEM TTapaMeTp JIEKTPHUUSCKON SHEPTHH MPEACTABISAET SICKTPUUECKUI TOK Yepe3 HarpeBaTeIbHYIO CH-
cremy (30), uiam MOIIHOCTH B HarpeBarenbHOU cucteme (30), MM dJISKTPUUSCKAN TOTEHITHAT HA HarpeBaTelb-
Hoit cucteme (30),

MpUYEeM TapaMeTp, OTHOCSIINICS K MOTOKY, SBJISETCS KOJIMYECTBOM OJHOTO WK 0oJiee KOMIIOHCHTOB a3-
po3ouist B mpoToyHoM KaHaie (18),

MpUYEM XapaKTEPUCTHUKA MPEACTABIISICT UK SIBJIICTCSI KOMOMHAIIMEH OJTHOTO W3

aMIUTUTYBI WIH TIEPHOa OCIIIUIALINY MapaMeTpa dICKTPUUYCCKON IHEPTUN WK NMPOU3BOJIHON Mapamerpa
SIEKTPUYECKON IJHEPTUH 110 BPEMEHH;

BpEMEHHU Hayaja BJIOXa ITOJIb30BATENs Yepe3 MpOoTOoUHbIM kaHa (18), mpeacTaBmisioniero coOoi Bpems,
TIpoIIeiee ¢ MOMEHTA TTOIaYH DIIEKTPUIECKON SHEPTHH K HarpeBarenbHoi cucteMe (30) 10 MOMEHTa BO3HHUK-
HOBEHHS IIOTOKA, IIPOXOJISAINET0 Yepe3 MPOTOYHEIN KaHall, B pe3ylbTaTe BA0XA;

JUTUTEITLHOCTH BJIOXA TIOJH30BATEIIS Yepe3 MPOTOUHbIH KaHa (18);

JUTATENEHOCTH TIOAAaYH 3NIEKTPUIECKOI YHEPTHHU B HaTrpeBaTelbHyIo cucteMy (18), korma oHa B3siTa B KOM-
OMHAIUH IO MEHBIIICH Mepe ¢ OJJHOM IPYroil XapaKTepUCTHKOM.

2. Dnekrpudeckas cxema (8) 1o 1.1, TOTMOHUTEIHFHO BEITOIHEHHASI C BO3MOXHOCTBIO ()OPMHUPOBAHUS KO-
MaHJI JJIs TOJbh30BaTEIBCKOTO UHTEpdetica, YTOOB 0TOOpakaTh HH(GOPMAIIMIO Ha OCHOBAaHHMW HAMIECHHOTO Ta-
pameTpa moToxa.

3. Cucrema (36) reepanuu a’po30is A1 00pa30BaHUs a3p030Js U3 a3P030Je00pa3yoIIero IpeKypcopa,
TIPY 3TOM CHUCTEMA COACPIKUT

AJIEKTPUUIECKYIO HarpeBaTenbHyio cuctemy (30) s HarpeBaHUs YIIOMSHYTOTO MpeKypcopa, YTo0sl oopa-
30BaTh a3PO30JIb;

MIPOTOYHBIH KaHau (18) s mpomyckaHus MOTOKa, COAEPIKAIIero a3po30Iib, K MOJIh30BATEINI0, IPHUYEM Ha-
rpeBaTeNbHasi CHCTEMa COOOIIaeTCs o TeKydel cpene ¢ MPOTOYHBIM KaHAJIOM; H
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IMEKTPUUECKYHo cxeMy (8) mo m.1.

4. Cucrema (36) o 1.3, B KOTOpO# yIOMSIHYTBIC IIPEIBAPUTEIHHO COXPaHCHHBIE 3aBUCUMOCTH COJIEPXKaT
BBIXOJHOE 3HAaUEHHE B Ka4eCTBE MapaMeTpa MOTOKa, CBA3AHHOTO C OJHUM IJIH OoJjiee BXOIHBIMHU 3HAUCHISIMH,
Ka)10€ U3 KOTOPBIX COICPIKUT OIPEACIICHHYIO XapaKTePUCTHUKY WIH APYTYI0 XapaKTePUCTHKY TOTOKA.

5. Cuctema (36) 1o m.4, B KOTOPO# deKTprdeckas cxeMa (8) BBIMOJIHEHA ¢ BO3MOYKHOCTBIO OTIpeIeTIeHus,
MOTYT JIM YIIOMSHYTHIE TIEpBbIC OJHO U 00Jiee BXOAHBIX 3HAUEHUH OBITH MOTyYCHBI HA OCHOBAaHHUH pe3yJIbTaTa
M3MEpEeHHs YIIOMSHYTOI0 H3MEPSIEMOT0 ImapaMeTpa dIeKTPHIECKON dHepTuu B HarpeBarenbHoi cucteme (30), u
BBIOOpA YIOMSHYTOW 3aBUCIMOCTH Ha OCHOBAaHHMH MOJIYYCHHBIX BXOIHBIX 3HAUCHUH.

6. Cucrema (36) o 1.5, B KOTOpO# TiepBasi 3aBUCUMOCTH COJCPIKUT B KAUCCTBE BXOJHBIX JAHHBIX MEPBBIA
HabOp M3 OHOTO WK Oosiee BXOIHBIX 3HAYEHHH, a BTOpasi 3aBUCHMOCTD COJIEP)KUT OTJIMYAIOIIUICS BTOPOil Ha-
60p 13 oHOTO MIIK OoJiee BXOJHBIX 3HAUYCHHUH, IIPH 3TOM cXeMa (8) BBIIOJIHEHa C BOZMOXXHOCTBIO OIPEIeNICHUS
mapaMeTpa IMOTOKa Ha OCHOBaHHH TEPBOM 3aBUCHMOCTH, €CIIH MOXKHO MOJYYHUTh MEPBBI HA0Op BXOJTHBIX 3HAYC-
HUIA, WM K€ HA OCHOBAaHUH BTOPOI 3aBUCHMOCTH, €CJIA MOKHO ITOJTyYHTh BTOPOH HAOOP BXOJIHBIX 3HAUCHHIA.

7. Cucrema (36) 1o 11.6, B KOTOpOH BTOpOi HA0Op BXOAHBIX 3HAYEHHH (POPMHUPYET 1MOJHAOOD MEPBOTO Ha-
0opa BXOJHBIX 3HAYCHUH.

8. Cucrema (36) no ar060My U3 Tin.6 Wik 7, B KOTOPOU MEPBBIA HA0OP M3 OJHOTO WA 0OJiee BXOIHBIX 3HA-
YeHUH COJCPXKHUT aMIUINTYLy WM MEPHOJ OCHWULILUHN IapaMeTpa YHOMSHYTOHW 3JIEKTPHUUECKOW SHEPTHH WIIH
€ro IPOM3BOJHON IO BPEMEHH, a BTOPOI HA0Op M3 OJHOTO WM 00Jiee BXOIHBIX 3HAUCHUH HE CONEPKUT aMILIH-
TYIBI OCHWJUISIIAN TapaMeTpa YIOMSHYTO! 3JIEKTPUIECKOI SHEPTHH WIIH €T0 MIPOU3BOIHON IO BPEeMEHH.

9. Cucrema (36) mo moboMy w3 MMI1.6-8, B KOTOPO TIEPBBIN U BTOPO HAOOPHI BXOAHBIX 3HAYCHUH Comep-
JKaT JATUTEIBHOCTh BAOXA IOJIB30BATENs Yepe3 MPOTOYHBIN KaHAT W/HIU JUIUTEIFHOCTh MOAYH SJICKTPUUCCKOM
SHEPTUM B HarpepaTtenbHyto cucremy (30).

10. Cucrema 1o modoMy u3 m.5-9, B KOTOPOii, eciin HabOp BXOJHBIX 3HAYEHHUH IOJyYHTh HEBO3MOJKHO,
BBIXO/IHOE 3HAUCHHE OIPEIEIISICTCS TI0 BBIXOAHOMY 3HAYEHUIO, HAICHHOMY M3 NPEIBIAYILIETO BJIOXA MOJIH30Ba-
Tesl.

11. Coco6 ompeneneHus mapaMerpa MOTOKa CHCTEMBI (36) reHepauu a’po30d1s 1Mo 1.3 11 00pa3oBaHUs
a’p0o30JIs U3 a3P030J1e00pa3yIoIIEeTo MpeKypcopa,

MIPUYEM CIIOCO0 OCYIIECTBIIETCS DIEKTPUISCKON cXeMoi (8) U COMEPIKUT CIIEAYIONTUE ITAITbI:

OTIpe/ieIeHne OTHOM WM 0oJiee XapaKTepUCTHK IO PE3yNbTaTy M3MEpEHHUs Iapamerpa 3JIeKTPHUECKOH
SHEpPIruX B HATPEBATEIFHON CHCTEME;

BEIOOp OIHOM M3 MHOXKECTBA Pa3HBIX MPEABAPUTEIHHO COXPAHEHHBIX 3aBUCHMOCTEH MEXAY M3MEpsIeMbIM
HapaMeTpoM 3JIEKTPUYECKONH SHEPTHUHM M MapaMeTpoM ITOTOKa, COOTBETCTBYIOIIMX OINpPEIENICHHBIM XapaKTepH-
CTHKaM; U

olpeJieJICHUE ITapaMeTpa I0TOKa Ha OCHOBAaHWHU YIOMSIHYTOH 3aBUCHMOCTH,

TIPUYEM IapaMeTp 3JIEKTPUIECKON IHEPTHH NPEACTAaBILIET AIIEKTPHUECKUI TOK Yepe3 HarpeBaTeIbHYIO CH-
cremy (30), WM MOIIHOCTH B HarpeBatenbHOU cucteMe (30), WM 3JIeKTPUYECKUH MOTEHIMAI Ha HarpeBaTellb-
Hoit cucteme (30),

IIpUYEeM HapaMeTp, OTHOCAIINNICS K IMTOTOKY, SBJISIETCS KOJIMYECTBOM OJHOTO MK Oojiee KOMIOHEHTOB a3-
po30JIs B IpoTOYHOM Kanaie (18),

MIpUYEeM XapaKTePUCTHKA MPEACTABIIET WIIH SIBISIETCSI KOMOWHAIMEH OJJHOTO 13

aMIUTUTYZIBI WIN TIEPHOa OCIIIUUIALNY apaMeTpa dIEKTPUUISCKON YHEPTUN WIH TPOU3BOAHON TapaMmeTpa
SJIEKTPUYECKON YHEPTUH 110 BPEMEHH;

BPEMCHHM Hayalla BJIOXa IOJB30BATEN 4epe3 MPOTOYHBIN kaHan (18), mpemcTaBisromero coboi Bpems,
npoule/ee ¢ MOMEHTa MoJady 3JIEKTPUIECKON SHEPruy K HarpeBarenbHOH cucteMe (30) 10 MOMEHTa BO3HHUK-
HOBEHUS MIOTOKA, MPOXOJISIIETO Yepe3 MPOTOYHEIN KaHA, B Pe3yJbTaTe BAOXA;

JUTUTENIFHOCTH BJIOXA TOJIb30BaTENS Yepe3 MPOTOUHbIH kaHa (18);

JUTHTEIEHOCTH TIOJa4Yy 3NIEKTPUICCKON JHEPTUHU B HArpeBaTelbHy0 cucteMy (18), korma oHa B3sTa B KOM-
OMHAIUY IO MEHBIIICH Mepe ¢ OJJHOM MPYroil XapaKTepUCTHKOM.

12. Crioco6 1o 1.11, JOTONHUTENBHO COACPIKAIIMUN 3Tall (OPMUPOBAHUS KOMAH]T JIJIS TTOJIH30BATEIIHCKOTO
nHTepdeiica, 9ToOB 0TOOpaXaTh MH(GOPMAIIMIO HA OCHOBAHWH HAWIEHHOTO MapaMmeTrpa IMoToKa, U dTal 0ToOpa-
JKEHUS 3TON nHpOpMAaITHH.

13. DHeprone3aBUCUMBIN KOMIBIOTEPHO-YUTAEMBIH HOCUTEIb, COACPIKAIINA KOMITBIOTEPHYIO MIPOTPaMMy,
COJIEPIKAIIYI0 KOMaH/bI, KOTOpasi IPH BBHITIOJHEHHH B TIPOTPAMMHUPYEMOH 3JIeKTpU4eckoil cxeme (§) BRIIOIHSIET
cnocob mo .11 mmm 12.
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