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IIpemycMoTpeHO ympaBisioliee yCTPOHCTBO yCTPOWCTBA, T€HEPUPYIOIIETO a3p030ib. YHPABISIONIEe yCTPOHCTBO
104 comepxut ocHOBHOI Onmok 108 ympaBieHHS W BBHITOJHEHO C BO3MOXKHOCTBIO TOINKIIOYEHHUS K Oarapee 102
u HarpeBaTespHON Karymmke 106. OcHoBHOM 610Kk 108 ympaBieHHs BBIIOIHEH C BO3MOXKHOCTBIO OCYIIECTBICHHS
OIHOTO WX 0oJiee MCIIONHUTENBHBIX IUKJIOB, IPH 3TOM IEPBBIH MCIIOIHUTENBHBIA UK BKIIOYAET IPHIOKEHHE
S301 mepBoi#f BEIXOAHOH MOIIHOCTH Ha HarpeBaTeNbHYIO KAaTYIIKy JUIS IEePBOTO KOJIMYECTBA JTAIllOB, OTKIIOYECHHE
S302 mepBoii BBIXOJHOH MOIIHOCTH M TEM CaMBIM BBIKIIOUYECHHE HAIPEBATENFHON KaTyIIKA BO BTOPOM KOJIMYECTBE
aTanoB, m3Mepenue S303 mepBoro HampsHKEHUsI HArpeBaTeNbHON KAaTYIIKHA YKa3aHHOW HarpeBaTeNbHON KaTyIIKd
B TPEThEM KOJIMYECTBE ITAIOB, MPUOCTAHOBKY S304 C BBIKIIOYEHHOH HAarpeBaTeNIbHOM KATYIIKOW B TEYCHHE
YEeTBEPTOro KOJIMYECTBA TaoB U u3MepeHne S305 mepBoro HanpshkeHUs OaTapen 06e3 Harpy3KH yKa3aHHOH Oarapen
B ISITOM KonmuuecTBe 3TanoB. OcHOBHOW Onok 108 ympaBieHHs NOMOIHUTENBHO BBIIONHEH C BO3MOXKHOCTBIO
BBIYMCIICHUS] OOHOBIEHHON BBIXOJHOW MOIIHOCTH Ha OCHOBE IIEPBOTO HANpPSIKEHUS HArpeBaTEIbHON KaTyIIKH M
MIEpBOTO HATpsDKEHU OaTapen 0e3 Harpy3KH.
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YnpasjieHHe HATPeBATEIeM B YCTPOICTBe, FeHEPHPYIOLIEM a3P030.1b

O0sacTb TEXHUKH, K KOTOPOii 0OTHOCUTCSI H300peTeHuHe
Hacrosiiee nzo0peTeHne OTHOCUTCA K YCTPOMCTBAM, T€HEPUPYIOLIUM a3p030iib, U Oosee

KOHKPETHO K CHCTeMaM yIIPaBJICHHsI HarpeBaTesaeM AJsl yCTPOICTB, TeHEPUPYOIIUX a3PO30JIb.

Ipeanocbiiku n3odpereHus

VYcrpolicTBa, reHepUpyrolMe a’po30Jb, TaKUE€ KaK 3JEKTPOHHbIE CUTApeThl U ApPyTrue
YCTPOWMCTBA Ui BIBIXaHHWS adpO30JiA MJIM HCHAPUTENIbHbIE YCTPOWCTBA, CTAHOBSITCS
NOTPEeOUTETBCKUMH MTPOAYKTaMH, HAOUPAIOLIMMH BCe OOJIBIIY IO TOMYJISIPHOCTb.

U3 ypoBHS TEXHUKH U3BECTHBI YCTPOICTBA HArpeBa Uil UCTIAPEHHS MJIH a3PO30JIH3ALHH.
Taxue ycTpoiicTBa, OOBIYHO COAEPIKAT HATPEBATEb, BBIOJHEHHBIH C BO3MOYKHOCTBIO HATPEBAHUS
UCTIapsieMOro npoaykra. Bo Bpemst paboThl HcapsieMblil POIYKT HArpeBaeTCsl HarpeBaTesieM C
UCTIAPEHNEM COCTABIIIIOIIUX MMPOAYKTA, KOTOPbIE BABIXaET NOTpeOnTe . B HEKOTOPBIX MpuMepax
NPOIYKT MOXKET COAEPIKaTh TabaK M MOXKET OBITh MOAOOEH TPAaAMLIMOHHON CUTapeTre, B APyTHX
npuMepax MPOAYKT MOXKET MPEACTABIATh COOOH JKMAKOCTU WM JKUAKOCTh, 3aKJIIOYEHHYIO B
Karcyy.

CymectByer HeOOXOOUMOCTb B 0oJjiee TOYHO YIPABJICHWH HArpeBaTelleM B TaKHX

ycrpoiictBax. ClieoBaTeNnbHO, LIENbI0 H300PETEeHNUs ABJSIETCS PeLeHne TaKOH 3a1a4H.

CymHocTb H300peTeHust

CornacHO acmeKkTy HacTOALIEero M300peTeHHs MpenyCMOTPEHO YIIPaBIIAoLIee yCTPONHCTBO
yCTpOICTBA, TEHEPUPYIOLIEr0 a’3po30Jib, IMPU 3TOM YIPABIAIOLIEE YCTPOMCTBO COAEPIKUT
OCHOBHOW OJIOK yNpaBieHHs M BBIIOJIHEHO C BO3MOXKHOCTBIO COEIOMHEHUsI ¢ Oarapeeil u
HarpeBaTeIbHON KaTyIIKOH, PU 5TOM OCHOBHOM OJIOK YIIPABJICHUS BBIIOJIHEH C BO3MOXHOCTBIO
OCYIIECTBIIEHHUsI OJHOTO MJIM 0oJjiee HUCIOJHUTENbHBIX LUKJIOB, TMPH 3TOM MEPBbIH
UCTIOJIHUTENIbHBIA LUKJ OJHOTO MM 0ojiee HCIOJHUTENbHBIX IUKJIOB MPeayCMaTpUBAET
CJIEAYIOIIME 3TAIbl: MPUJIOKEHHUE NEPBOH BBIXOAHON MOIIHOCTH HA HATrPEBATEIBHYIO KATYLIKY
IUIE TIEPBOTO KOJIMYECTBA 3TAINlOB MEPBOTO MCIMOJHHUTEIBHOIO LHKJIA, OTKJIIOUEHHE MepBOH
BBIXOAHOH MOILIHOCTH M T€M CaMbIM BBIKJIOYCHUE HArpeBaTEIbHON KAaTYIIKH BO BTOPOM
KOJIMYECTBE STAIOB IEPBOrO HCIOJHUTENBHOTO IMKJIA;, W3MEPEHHE IEPBOrO HAIPSIKEHHS
HarpeBaTeJIbHONW KaTYLIKH YKa3aHHOH HarpeBaTelbHON KAaTYIIKH B TPETbEM KOJHYECTBE 3TAIOB
NEPBOTO UCIOJHUTENBHOTO LKA, MPHOCTAHOBKA C BBIKJIIOUEHHON HArpeBaTENbHOM KaTYIIKOM
IUIS Y€TBEPTOTrO KOJIMYECTBA 3TANOB MEPBOTO HCIIOJHUTEIBHOTO [UKJIA;, U M3MEPEHHE MEPBOTO
HanpspkeHus1 Oatapen Oe3 Harpy3kd B IATOM KOJHYECTBE HTANOB IEPBOTO HCIOJIHHUTEIBHOTO
IIMKJIA, TP 3TOM OCHOBHOW OJIOK yNpaBJIE€HUS AOIOJIHHUTEIHHO BBIMOJHEH C BO3MOXKHOCTBIO
BBIYUCIIEHNsT OOHOBJIEHHOW BBIXOJHOH MOIMHOCTH HA OCHOBE IIE€PBOTO  HAIPSDKEHHS
HarpeBaTeJIbHON KaTYLIKU U MEPBOTO HAINPsDKEHHs Oatapen Oe3 Harpy3Ku.

Takum oOpaszom, maysza MeXAy H3MEpPEHHEM HANpsDKEHHWs HarpeBaTeNbHOM KaTYyLIKU U

U3MepeHNeM HanpsDkeHus Oatapen Oe3 Harpy3KH NO3BOJISIET U3MEPATDh HampsikeHue Oatapeu Oe3



HArpy3KH OTIENBbHO OT HANpsDKeHWs HarpeBaTEeNbHON KaTYLIKH, TaK 4YTO HAaIpPsDKEHUE
HarpeBaTeNIbHOW KaTyIIKU H3MepsieTcs Ccpas3y IIociie Harpesa, jaaBas OaTapee BpeMs Ha
BOCCTaHOBJIEHHE 0€3 NMPHJIOKEHHON Harpy3ku Harpesa (T. €. B COCTOSTHUU «Pa3rpy3Ku») mepen
U3MEpEeHUEM HarpspkeHus1 6arapen 0e3 Harpy3Ku. JTO MO3BOJIET MAKCUMAJIBHO TOYHO U3MEPUTH,
KaK HamlpsDKEHHE HarpeBaTeNIbHON KaTyIIKHM, TaK W HamnpsbkeHue Oarapes Oe3 HarpyskH.
IIpennoyTuTenbHO KaskAbIN 3Tall COOTBETCTBYET 3apaHee ONpeAeIeHHOMY KOJIIMYEeCTBY BPEMEHH,
WK YaCTOTE HTATOB (T. €. KOJIMYECTBY ATATOB, MPOUCXOIALINX 38 CEKYH/Y ).

[IpennoyTuTenbHO OCHOBHOW  OJIOK  yIPABJIEHUS  OTIOJIHUTENbHO  BBIMOJHEH C
BO3MOYKHOCTBIO MPHJIOKEHHSI OOHOBJIEHHOW BBIXOJHOW MOIIHOCTH K HArPEBATEIbHON KaTyIIKE B
MOCJIEYIOIEM HCTIOJHUTEIbHOM IIMKJIE, KOTOPBIH CIeNyeT 3a TMEPBBbIM HCIOJHUTEIbHBIM
LIKJIOM.

Takum o0Opa3om, BbHUCIEHHE OOHOBJIEHHOH BBIXOJHOW MOIIHOCTH MOXET OBITh
BBIMIOJTHEHO OTAENBHO OT MEPBOrO HCIOJHUTEIBHOTO LHKJIA;, TAaKUM OOpa3oM, BBIYHUCIICHUS,
HEOOXOMUMBIE NJIsl ONpPENENIEHHs] MOCHENyIoeld BbIXOJHOH MOIIHOCTH, JJISI MOCJIEAYIOLIETO
UCTIOJIHUTENIBHOTO LIUKJIA, MOTYT OBITh OTAENEHBI OT MEPBOTO HCIIOJHUTEIBHOIO LUKIA TaKHUM
obpazom, uTobbl 0OpaboTka, HeOOXOoAMMasl JJIsl BBIYHCIICHUH, HE Mellaia KPUTHYECKUM 3Taram
NEPBOTO HCIIOJIHUTENbHOrO LUKia. Eciam OOHOBJIEHHAs MOIIHOCTH OyJeT NPUMEHSATHCS B
UCTIOJIHUTENIPHOM LIMKJIE Cpasy IMOCJe MEePBOrO HMCIIOJHUTEIBHOrO LMKJIA, MOTYT BO3HHUKHYTH
3a71epXKKU U3-3a TOTO, YTO OCHOBHOM OJIOK yIipaByieHHst 00pa0aThIBaeT BEIMUCICHNE OOHOBIEHHON
MOIITHOCTH;, Pa3[eeHue MPeIOTBPAILAET ITO.

IIpennoyTuTenbHO OTKIIIOUEHHE MEPBO BBIXOAHON MOIIHOCTH U TEM CaMbIM BBIKJIIOUEHHE
HarpeBaTeJIbHON KAaTyIIKA BO BTOPOM KOJIMYECTBE ATANOB IMPOUCXOAUT 3a MEPBBIM KOJIUYECTBOM
3TAIoB MEPBOr0 UCTIOIHUTENBHOIO UK,

IIpennoyrurenbHO H3MEPEHUE NTEPBOTO HANPSDKEHUS HAarpeBaTeIbHON KaTyIIKH YKa3aHHOM
HArpeBaTEeIbHOW KATYIIKH B TPEThEM KOJMYECTBE STATIOB MPOUCXOIUT 32 BTOPBIM KOJUYECTBOM
STAINOB, MEPBOTO HCIOJIHUTENBHOTO IMKJIA C MEHbIICH BBIXOJHONH MOIIHOCTBIO, YeM IepBas
BBIXOZHAsi MOLITHOCTb, MOJJaBa€Masi Ha HArPeBaTENIbHYIO KaTYIIKY;

IIpennouTuTenbHO MNPUOCTAHOBKA C BBIKJIKOYEHHOW HArpeBaTebHOM KAaTyLIKOW s
YETBEPTOrO KOJHMYECTBA 3TANOB IPOUCXOIUT 3a TPETPUM KOJIMYECTBOM JTAIlOB, MEPBOTO
UCTIOJIHUTEJIbHOTO [IUKJIA.

[IpennmoyruTenbHO M3MEpPEHHE NEPBOrO HampspkeHUs Oarapen Oe3 Harpy3kd B IISATOM
KOJIMYECTBE TAINOB MTPOUCXOIUT 33 YETBEPTHIM KOJMUECTBOM 3TATIOB, IEPBOTr0 UCIIOTHUTEIBHOTO
IIMKJIa, TIPU 3TOM HampsbkeHue Oatapen 0e3 Harpy3kH COOTBETCTBYET COCTOSHUIO OaTtapeu 0e3
Harpy3kH, B KOTOPOM HarpeBaTelbHasl HArpy3Ka He MPUKIAIbIBAETCS,

[IpennoyTuTenbHO KaXKIbIH 3Tanm B TEPBOM KOJUYECTBE 3TAIOB, BTOPOM KOJIHYECTBE
3TAIOB, TPETHEM KOJIMUECTBE 3TAIOB, YETBEPTOM KOJHMUECTBE 3TAIOB U IISITOM KOJIMYECTBE HTAIIOB
COOTBETCTBY €T 33IaHHOMY II€PHOYy BPEMEHH.

[IpenmoyrurenbHO OCHOBHOW  OJIOK  yNIpaBIEHUS  JIOTIOJIHUTENBHO  BBINOJIHEH C

BO3MOXKHOCTBIO BBIYMCJIEHUST OOHOBJIEHHOI BbIXOI[HOﬁ MOIIMHOCTU Ha OCHOBEC TIEPBOro



HANpsDKEHUs] HarpeBaTeNIbHOW KaTYyIIKH W TepBOro HampsbkeHus Oarapen Oe3 Harpys3ku B
BBIYUCIUTEIBHOM LUKJIIE, OTEIBHOM OT OJHOTO WK O0JIee UCTIONHUTENbHBIX LIUKJIOB.

Taxum 00pa3oM, BBIYUCIECHUS, HEOOXOAMMBIE ISl OINpeeeHNs] OOHOBIEHHON BBIXOIHOMN
MOIIIHOCTH, MOTYT OBITh OTHAEJEHbI OT OAHOrO WM OOJee HCIONHUTENbHBIX LUKJIOB TaKUM
oOpazom, 4ToObl 00paboTKa, HEOOXOAMMAs IJIsl BHIUMCIICHHUH, HE Mellajia KPUTUYeCKUM 3Taram
OIHOTO WK 00JIee UCTIONTHUTENBHBIX LIUKJIOB.

[IpennoyTuTenbHO OCHOBHOHM  OJIOK  YTpaBJIGHUS BBIIOJHEH C  BO3MOXKHOCTBIO
OCYIIECTBIICHHs] BBIYUCIUTEBHOIO LUKJIA U OJHOTO WM OOJiee WCTOJHUTENbHBIX LUKJIOB C
UCTIOJIb30BAaHUEM OTAENIbHBIX (DY HKIIOHAJIBHBIX BO3MOKHOCTEH 00paboTKu.

Ocy1iecTBIeHHEe BBIYUCIUTENBHOTO LUKJIA MOXKET 3aHSATh OOJbLIe BPEMEHH, YeM
UCTIOJIHUTENbHBIA UK. TakuM 00pa3oM, OCYLIECTBJIEHHE BBIYHCIEHHH B BBIYHCIHTEIBHOM
LIMKJIE C MOMOINBI0 OTAENBHBIX (DYHKIHMOHAIBHBIX BO3MOXKHOCTEH OOpabOTKH mpenoTBpainaeT
B3aMMHOE BIIUSTHHE BBIYHCIUTENPHOrO LUKJIA C HMCIOJHHUTEIBHBIM LHUKJIOM. TakuMm o0pasom,
yCTPOWCTBO, TEHEPHUPYIOLIEE a3PO30JIb MOKET MPOIOJIKATh (DY HKIIHOHUPOBATH OTHOBPEMEHHO C
OCYILECTBJIEHUEM BbIUUCICHUN.

[IpennmoyruTenbHO OCHOBHOW  OJIOK  YHPABIEGHUS  JOTOJIHUTENBHO  BBIMOJNHEH C
BO3MO)KHOCTBIO ~ OCYLIECTBJIEHHS  BTOPOrO  WCIOJHUTEJIBHOIO  LIMKJIA, TI7l€  [EpBBbIi
UCTIOJTHUTENbHBIM 1K CMELIeH OT TOCJIeNyIoLIero IO MeHblIed Mepe Ha BTOpOM
UCTIOJTHUTENIbHBIM LIUKJI, U IPU 3TOM BTOPOH HCHOJHUTENbHBIN LUKJ BKJIIOYAET: MPUIOKEHHUE
NEPBOU BBIXOJHOU MOIIHOCTH K HAIPEBATEJIbHOU KaTyIIKE B TEUEHHE NIEPBOrO KOJIMYECTBA 3TATIOB
BTOPOTO HCIIOJIHUTEJIBHOIO LMKJA, W IPU 3TOM OCHOBHOH OJIOK YIIPaBIEHHs OCYILIECTBISET
BBIUUCJIUTEIbHBIN LIUKJI 10 MEHbLIEH Mepe YaCTUYHO MapajjiebHO CO BTOPBIM HCIIOJHUTENIBbHBIM
LIUKJIOM.

Taxum 0Opa3oM, BTOPOI UCIIOJHUTEIBHBIN LIUKJI TO3BOJIIET Y CTPOMCTBY, TEHEPUPY FOLIEMY
a’po30Jib, TMPOAOJUKATh paboTaTh, B TO BpeMsi Kak OOHOBJEHHAs BBIXOIHAS MOLIHOCTh
BBIYUCIISIETCS Ui TIOCHIEAYIOUIEr0 MCIOJHUTENBHOTO IUKJIA, T.€. BBIYUCICHUS OOHOBJICHHOM
BBIXO/IHON MOIIHOCTU MOTYT BBIMOJIHATHCS BO BPEMs BBIIIOJIHEHUS BTOPOTO HCIIOJIHUTEIBHOTO
LIMKJIA, & HE TIOCPEACTBOM 00paOOTKH BBIUMCIICHUH KaK YaCTH MEPBOTO UCIIOJHUTEIBHOTO IHKIIA,
YTO MOXET MPHUBECTH K 3aJepKKaM B 00pabdOTKe BO BPEMS 3TANOB MEPBOTO HCIOJHHUTEIBHOTO
LIKJIa UK TIPU 3aIyCKEe BTOPOr'O UCIIOJIHUTENBHOIO IIUKJIA.

ITocpencTBOM MOpPUIIOKEHUS BTOPOM  BBIXOJHOM MOINHOCTH BO BpE€Msi BTOPOrO
UCTIOJIHUTENIHOTO IIMKJAa YCTPOWCTBO, TEHEpHUpYIollee a’3po30Jib, MOXKET IPOJOJIKATh
NPUKJIAbIBATh BBIXOJHYIO MOINHOCTP HAa HArpeBaTENIbHYIO KATyIIKy, TOKa OOHOBJIEHHAs
BBIXO/IHAsl MOILIHOCTb BBIYMCISAETCS JJIs TIOCTIeIY FOIIero UCTIOIHUTENBHOTO [IUKJIA.

[IpennoyTuTenbHO OCHOBHOM OJIOK yIPAaBJIEHUS JONOJHUTENBHO CKOH(PUTYPUPOBAH IS
BBITNOJIHEHUs] TPEThEro HCIOJHUTEIbHOTO LUKJIA MEKAY NEPBbIM HCIOJHUTEIbHBIM LIUKJIOM U
NOCJEAYIOLUM HCTIOJMHUTENbHBIM LUKIOM, 7€ TPETHH MCIONHUTENbHBIA LUK BKJIHOYAET:
NPUJIO’KEHUE MEPBON BBIXOJHOM MOIIHOCTU K HarpeBaTeIbHON KaTylLIKe B TEUEHUE INEPBOrO

KOJIMYECTBA JOTallOB TPETHETO HCIIOJHUTCIIBHOTO LIUKIA, U OOHOBJIEHHE nepBoﬁ BbIXO)IHOﬁ



MOIITHOCTH J10 OOHOBJIEHHOH BBIXOJHOW MOIIHOCTH B OTBET HA ONPEAENeHHE TOro, 4TO
OOHOBJIEHHAs! BBIXOZHAsI MOLTHOCTh JJOCTYITHA U3 BBIYUCIUTEIBHOTO LIUKJIA.

Takum oOpaszom, ympaBisiiollee YCTPOHCTBO IPOAOIDKAET NPUKIIAIbIBATE BBIXOAHYIO
MOIIIHOCTh Ha HarpeBaTeNIbHYIO KaTyLIKy A0 TeX IOop, MOoKa He OyaeT BblUUCIEeHa OOHOBJIEHHAS
BBIXOJIHAsI MOLITHOCTD, 3aTE€M BBIXOJIHAsI MOIIHOCTb OIIEPATUBHO OOHOBIISIETCS.

ITpeanouTHTeNbHO, EPBasi BLIXOAHAS MOITHOCTb MOXKET ObITh OOHOBJIEHA 1O OOHOBIIEHHOM
BBIXOJIHOM MOIIIHOCTH B KOHLIE TPETHEr0 UCIOIHUTEIbHOrO LukIa. Hanpumep, nepsas BbIXOAHAS
MOILIHOCTh MOXKET OBbITh OOHOBJIEHA 10 OOHOBJICHHOH BBIXOAHON MOLITHOCTH Ha TMATOM KOJHYECTBE
3TAIOB TPETHErO UCMOIHUTENBHOrO Lukjaa. Hadano kakmaoro MCHOJHUTENBHOTO LUKJIA MOXKET
OBITh anmmapaTHO-MHULMHPYEMbIM, B TAKOM CJIy4ae HET BPEMEHHU JJisi OOHOBJICHUS] BBIXOIHOM
MOIIIHOCTH B Hayajie HCIOJHUTENbHOro Iukia. Hampumep, oOHOBJIEHHME TEPBOI BBIXOIHOM
MOIIHOCTH B Hadajle MOCJIEAYIOLIEro LUKJIA MOXXET NPUBECTH K 3aA€p>KKAM B INPUIIOKEHHUU
BBIXOZHOH MOLITHOCTH HarpeBatesis. Takum 00pas3om, SIBISIETCS IPEUMY IECTBEHHBIM OOHOBJIEHUE
BBIXOAHOM MOIIHOCTH B KOHIIE WUCIOJHUTENBHOIO LUKJA JJIs1 MCHOJB30BAHUS B CIEAYIOIIEM
UCTIOJIHUTENIbHOM IHKJie. Takum 00pa3oM, HCKIHOYAIOTCA 33[€PKKH TPU NPUMEHEHUH
OOHOBJICHHOH BBIXOJTHOW MOIITHOCTH.

[IpennoyYTuTenbHO TPETHH HCHOJHUTENBHBI LUK MOXET OBITh OCYINECTBIIEH MEXKIY
BTOPBIM  HCIOJHUTENBHBIM  LUKJIOM M  MOCAEAYIOLIMM  UCHOJHUTEIBHBIM  LUKJIOM.
JIOTIONTHUTENBHBIE HCTIOJHHUTEIbHbIE LHKJIBI MOTYT OBITH OCYINECTBJIEHBI MEXIY IEPBBIM
UCIIOJIHUTEJIbHBIM LIUKJIOM U TPETBbUM HCIOJHHUTENbHBIM LIUKJIOM, C HUCIOJIB30BAHUEM IEPBOU
BBIXOJJHOW MOIIHOCTH, IOKAa BBIYMCIUTEIBHBI LUKJI HE CHENaeT NOCTYIHOH OOHOBJIEHHYIO
BBIXOJJHYO MOIIIHOCTb.

ITpeanouTHTENBbHO KaXkaast BBIXOAHAS MOIIHOCTh MPEACTABISET COOOI BHIXOIHOM CUTHA C
IINPOTHO-UMITYJIbCHOW MOAYJISILIMEN CO CBA3aHHBIM PA0OYHM LIUKIIOM.

Takum o00Opa3om, MIHUPOTHO-UMITYJIBCHAS MOAYJISLMS MOXET OBbITh MCHOJb30BaHA IS
3¢ (eKTUBHOrO yIMpaBlIeHHs] MOLTHOCTBIO, MOJABAEMOIl Ha HarpeBaTesb. lIpeanodTHUTeNbHO,
OOHOBJIEHHE BBIXOHOM MOIIHOCTH MOJKET BKJIFOYATh B ceOsi OOHOBJIEHHE CBSI3AHHOTO pabodvero
LUKJIA.

[IpennoyruTenbHO OCHOBHOH OJIOK YIIPABIIEHHSI BBIOJHEH C BO3MOKHOCTBIO BBIYHCIICHHUS
TEeMIIEpaTy pPbl HATPEBATEIBHOM KaTy IIKU HA OCHOBE CONIPOTUBIICHUSI HAIPEBATENbHON KATy LIKH, U
JOTIOJTHUTEIHPHO BBINOJIHEH C BO3MOKHOCTBEO BBIYHMCIICHUS OOHOBJIEHHOW BBIXOZHOH MOIIHOCTH
HA OCHOBE Pa3HOCTHU MEXAY BBIUUCIECHHON TeMIEpaTy POl HarpeBaTeJbHON KATYIIKU U LEJIEeBON
TEMIIepaTyPON HAarpeBaTENbHON KaTyLIKHU.

Takum 00pa3oM, MOKHO TOYHO ONPEAETUTh (PaKTHUECKYIO TEMIIepaTypy HarpeBaTeIbHON
KAaTyLIKW, T. €. TEMIEpaTypy HarpeBaTeJIbHOW KAaTyIIKU BO Bpemsi Harpesa. Kpome Ttoro, Ha
OCHOBAHHMHU 3TOTO MOXET OBITh pacCUMTaHa OOHOBJIEHHAs! BBIXOJHAS MOIIHOCTb MM padounii
LIUKJT [T 0OeCIieueH s YPOBHS MOLTHOCTH HAIPEBATENbHON KATYIIKU AJISl JOCTHXKEHHS LIeJIeBON
TeMIIepaTypbl HAarpeBaTesbHON KaTywiku. IIpeamodTturensHO TeMmepaTypa HarpeBaTeNIbHOU
KaTYLIKHA MOXKET OBITh BBIYHCIECHA B BBIYMCIUTEIBHOM LuKJIE. [IpennouTurensHo OOHOBIEHHAsS

BBIXOJIHAsE MOIITHOCTb MOKET OBITh OCHOBaHA Ha Pa3HUIE MEXAY BBIUUCICHHOW TeMIEepaTypoOil



HAarpeBaTesIbHON KaTyILIKH U LIeJIEBOM TEMIIepaTy PO HarpeBaTeIbHOU KaTyLIKH, BBIYUCIEHHON B
BBIYHCJIUTEIIbBHOM LIUKJIE.

IIpennouTuTenbHO yIpaBIIsAoIlee yCTPOUCTBO JOMOJHUTENBHO COAEPKUT U3MEPUTEIIBHY O
MOJICXEMY HArpeBaTEJIbHOW KaTyLIKH, TMPHU 5TOM HM3MEPUTENIbHAs MOJACXEMa HarpeBaTeIbHOU
KaTyIIKH COAEPIKUT KJIeMMy OaTaper, OAKIUYEHHYIO K HArpeBaTEIbHON KaTyIIKe H TECTOBOMY
PE3UCTOPY, PACIIONIOKEHHOMY MEXIY HUMHM.

Takum o6pa3om, HanpsDKEHHE Ha HArpeBaTeIbHON KaTyIIKe MOXKET OBITh TOYHO U3MEPEHO.

IIpennouTuTenbHO M3MEpPUTENIbHAS MOACXEMa HArpeBaTEIbHOW KAaTyLIKU MpeJHAa3HAuYeHa
IUTs1 TIPUJIO’KEHUsI MEHbIIEH MOLIHOCTH, Y€M IepBasi BBIXOAHAS MOLIHOCTb, HA HArpeBaTEJIbHYIO
KaTyUIKy JJI1 U3MEPEHUs] IEPBOr0 HANPS)KEHUsI HArPEBATEIbHOM KaTyIIKH.

Takum 00pa3oM, KOHTPOJIUPYEMBIN MOTEHIIUAN MOKET OBITh MPUJIOKEH K KaTyIIKe, KOraa
HarpeBaTeslbHasi KaTylIKa BBIKIIOYEHA, O5TO IO3BOJSIET TOYHO M3MEPUTh HANpPsLKEHHE
HarpeBaTeJIbHON KaTyIIKH, ITOKa OaTapest BoccTaHaBiIuBaeTCs. [IpenouTHTeNbHO H3MEPUTEIbHAS
MOJICXEMA HArpeBaTeIbHON KATYIIKU MOKET AOMNOJIHUTENBHO COAEPKAThb BTOPOH TPAH3UCTOP, U
IIPY 5TOM BTOPOM TPAH3UCTOP MPEIHA3HAYEH [JIsl NEPEKIFYEHUS] OTHOCUTEIBHO MEHBIIETO TOKA.
Taknm 00pa3oM, MOXKHO TINATENBHO KOHTPOJIMPOBATh TOK, HCIMOJB3YEeMbIH ST U3MEPEHUs
HaNpsDKEHWs  HarpeBaTeNbHOM  KaTywmku. IIpeanmodTuTenbHO  MOINHOCTb,  MOAABaeMas
U3MEPUTENIbHON TTOACXEMON HarpeBaTeNbHON KATYIIKH, MOXKET OBITh 4Ype3BBIYAHHO Masia Io
CPAaBHEHHUIO C MEPBOM BBIXOJHOM MOIIHOCTBIO. IIpeanodTuTespHO BTOPON TPAaH3UCTOP MOXKET
ob1Tb MOII-Tpan3ucTopom.

IIpennoyrurenbHO OCHOBHOM OJIOK YIIPaBIIEHHSI BBIIOJHEH C BO3MOXKHOCTBIO BBIYHCIICHUS
CONPOTHUBJICHUS] HArpeBaTEJIbHOM KAaTyLIKM HA OCHOBE IEPBOI0 HAIPSIKEHUS HAarpeBaTEIbHOU
KaTyIIKH, COMPOTHUBIIEHUS TECTOBOT'O PE3HCTOPA U MEPBOro HanpspkeHus OaTapen 6e3 Harpy3Ku.

ITpeanouTHTENBHO OCHOBHOM OJIOK YIPaBJIEHHUS BBIOIHEH C BO3MOXKHOCTBIO BBIYHCIIECHHS
conpotuBieHusi, Rcoi, HarpeBaTeNbHON KaTyIIKH HA OCHOBE IIEPBOrO  HAINpPSDKCHUS
HArpeBaTeNIbHOM KAaTYyIIKHW, VCOIL, CONPOTUBJEHUs, RTEST, TECTOBOro pesucropa U NEPBOroO

HarnpspKeHUs, VOFFLOAD, OaTtapeu 06e3 Harpy3Ku Kak:

(VCOIL) (RTEST)

Reon, = V Vv — Rsgrigs
OFFLOAD — VYcoIL

RseriEs mpencraBisier coOOH M3BECTHOE COMPOTHBIEHHE 3JIEKTPHYECKUX KOHTAKTOB,
KOTOPBIE MOCJIEOBATENBHO COEJUHEHBI C HArPEBATEIbHON KaTyIIKOM, HO KOTOpPbIE BHOCSIT BKJIAJ
B U3MEPSIEMOE HANpPsDKEHUE V CoIL. RSERIES HE TOJIKHO CYIECTBEHHO U3MEHATHCS IPU U3MEHEHUH
TEMIIepaTyPbl, U3MEPSETCs MPU U3TOTOBJICHUH U XPAHUTCS B 3JIEKTPOHHOHN CXE€M€ KaIlCyJIbl.

Takum oOpa3om, HampsUKEHHE HArpeBaTEIbHON KATYIIKA MOXKET OBITh HCIIOJIB30BAHO
BMECTE C CONPOTHBIEHHEM TECTOBOIO PE3MCTOpPA M HM3MEPEHHBbIM HamnpsDKeHHeM Oartapen Oes
HAarpy3Ku AJisi ONpEAeNeHus CONPOTHUBJICHUS HArpeBaTeNbHOM KaTywku. [IpeanodturensHO
COIPOTHBIIEHHE TECTOBOTO PE3UCTOPA MOXKET ObITh M3BECTHHIM 3HAYEHHEM, XPAHSALINMCS B
OCHOBHOM OJioke ympasieHus. [IpearnouTurenbHO, CONPOTUBIIEHNE HArpeBaTEIbHON KaTyIIKH

MOJKET OBITh BBIYUCJIEHO B BHIYHUCIUTEIILHOM KOHTYPC.



[IpenmoyrurenbHO OCHOBHOW  OJIOK  yNIPABJIEHUS  JTOTIOJIHUTENBHO  BBIMOJNIHEH C
BO3MOXXHOCTBIO BO BTOPOM KOJIMYECTBE 3TANlOB Y CTAHOBKH HATPEBATEJIbHON KaTy KU HAa BBICOKOE
HaIpsDKEHUE U U3MEPEHUs NIEPBOTro HAMNpsDKEHUs OaTapeu IMOoJ Harpy3KOo meper BBIKIFOUYEHUEM
HAarpeBaTeJIbHON KaTylLIKU.

Hanpsokenne Oartapen mOX HAarpy3KoH COOTBETCTBYET HAIPSDKEHUIO IPH  TOfAYe
HArpeBaTeNIbHONW HArpy3KH, T. €. KOrma Oatapes HaXOAWUTCS B COCTOSIHMM (IO Harpy3KOn».
UsmepeHHOe HampspkeHHe OaTtapeu Mpu MPHIOKEHUU HArpeBaTEeNIbHOW HArPY3KH MOXKET OBITh
UCMIOJIb30BAHO Il TOYHOTO  ONpefeNieHus  OOHOBJICHHOW  BBIXOJHOH  MOLIHOCTH.
[IpennoytuTenbHO, HArpeBaTeNibHAasl KaTyLIKa MOXeT ObIThb YCTAHOBJIEHA HAa BBICOKOE
HalpsDKEHUE TOJIBKO Ha KOPOTKOE BpeMs, MOpsSAKa MHUKPOCEKYHA, 5TO MOXKET HMETh
HEe3HAYHUTENbHBIA 3¢ (eKT HarpeBa, Mpu 3TOM odecreduBasi, 4To Oarapesi HAXOIHUTCS MOJ
Harpy3Ko# BO BpeMsl U3MEPEHHUS.

IIpennouTuTensHO yHPaBIAKOLIEE YCTPOWCTBO MAONOJHUTENBHO COAEPXKUT MEpPBbIN
TPAH3UCTOP, NPU 3TOM BXOJHOW CHUIHAJ IMIHUPOTHO-UMITYJIBCHOW MOAYJISIUUM MEPEKIHYaeT
NEPBBIM TPAH3UCTOP [UI MOAAYM BBIXOAHOIO CHUrHAjla LIMPOTHO-UMIYJBCHOH MOAYJIALIMM Ha
HarpeBaTeNIbHY0 KaTyIIKY.

Takum 00pa3oM, HM3KHH TOK Ha BBIXOAE€ OCHOBHOTO OJIOKAa YIIPABIEHHUS MOXKET
nepexiIouaTh Ooee BBICOKMH TOK, CBSI3aHHBI C HarpeBaTejeM, IOCPEACTBOM IIHPOTHO-
UMITyJIbCHOW Monyssiuuu. [lpenmouturenbHO mepBblii TpaH3ucTop Moxker Obite MOII-
TPaH3UCTOPOM. bosee nmpeanouTuTensHO BXOA MUl LIMPOTHO-UMITYJIBCHOM MOIYJISILIUU MOKET
OBITb TOAKJIIOYEH MEXAy OCHOBHBIM OJIOKOM YIpaBJIeHUs M BakyyMHbIM 3arBopoM MOII-
TpaHzucTopa, Oatapes nmojkmoueHa k ucroky MOII-TpaH3ucropa, a HarpeBaTeNbHas KaTyLIKa
nonkmoueHa k ctoky MOII-rpansucTopa.

CornacHO JApyromy acmekTy HacTOSIIEro H300peTeHHs IMpPeayCMOTPEHO YCTPONCTBO,
TeHEPUPYIOLIEE a’p030Jib, COMAEprKalllee YIPaBIAIOLIee YCTPOWCTBO COTJIACHO MPEIbIAYILIEMY
aCIeKTy.

CornacHO Apyromy acreKkTy HACTOSIIEro H300peTeHus MPeayCMOTpeH crnocod padoThl
YIPaBJISIOIIErO YCTPOHCTBA YCTPOHCTBA, FTEHEPUPYIOIIEr0 a3p030Jib, IPU STOM CIIOCO0 BKIIFOYAET
B I€PBOM HCIIOJIHUTEJIBHOM LIMKJIE OCYIIECTBJIECHUE CIEAYIOLIUX 3TANOB. NMPUIIOKEHUE NEPBOU
BBIXOZAHOM MOIIHOCTH HAa HArpeBaTeNIbHYIO KaTYyLIKY JJIsl NEPBOTO KOJIMYECTBA 3TAroOB MEPBOrO
VCIIOJIHUTEJIBHOTO LINKJIA, OTKJIIOUEHUs IEPBOM BBIXOJHON MOLIHOCTH U TEM CaMbIM BBIKJIFOUECHHE
HAarpeBaTeNbHON KAaTyIIKH BO BTOPOM KOJHYECTBE 3TAlOB NEPBOTO HCIOJHUTEIBHOIO LIUKIA,
U3MEpPEHHE MEepPBOrO HANPsDKEHUs HArpeBaTeNIbHOM KaTyUIKH YKa3aHHOM HarpeBaTeIbHOU
KaTyUIKH B TPETbEM KOJUYECTBE 3TANOB MEPBOrO MCIOJHUTENBHOIO LUKJA, MPUOCTAHOBKA C
BBIKJIOUEHHON HarpeBaTENbHOW KAaTYIIKON [Jii 4YE€TBEPTOrOo KOJWUYECTBA OTAMOB IEPBOTO
UCTIOJIHUTENIBHOTO LIUKJIA, ¥ U3MEpPEHHEe MepBOro HampspKeHus Oatapen 0e3 Harpy3Kd B IATOM
KOJIMYECTBE JTAIOB NEPBOrO HCIOJIHUTENBHOIO IUKJA; MPHU 3TOM CIOCOO JOMOJHHUTENBHO
BKJIFOYAET BBIUHCIIEHHE OOHOBJIEHHOH BBIXOIHOM MOILIHOCTH Ha OCHOBE INEPBOTO HANPSDKEHHS

HarpeBaTeIbHOM KaTYLIKU U IEPBOTO HAINIPSDKEHHs OaTtapen Oe3 Harpy3Ku.



Takum oOpazom, maysza MeXAy HW3MEpPEHHEM HAMpsDKEHHWs HarpeBaTeNbHOM KaTyIIKH U
U3MepeHNeM HanpsDKeHHs: Oatapen Oe3 Harpy3KH NO3BOJISIET U3MEPATDh HampsikeHue Oatapeun Oe3
HAarpy3Kd OTAENBbHO OT HaNpsDKEHHWs HarpeBaTeNbHOM KaTyLIKH, TaK 4YTO HampsbKeHHe
HarpeBaTeNbHON KaTyIIKU H3MepsieTcss cpasy IIocje Harpesa, JaBas Oarapee Bpemsl Ha
BOCCTAHOBJICHHE Oe3 MPHIJIOKEHHON Harpy3Ku Harpesa (T. €. B COCTOSIHHM «Pa3Tpy3Km») mepen
U3MepeHneM HanpspkeHus Oatapen 0e3 Harpy3ku. ITO MO3BOJIET MAKCHMAJIbHO TOYHO U3MEPUTb,
KaK HamlpsDKEHHE HarpeBaTeNIbHOH KaTyLIKHM, TaK M HampsbkeHue Oatapest 0e3 HarpysKH.
IIpennoururenbHO KakIbIi 3TAll MOXKET COOTBETCTBOBATH 3apaHee ONPEEIeHHOMY KOJUYECTBY
BPEMEHH, WJIA YaCTOTE 3TAIOB (T. €. KOJMYECTBY STAIOB, MPOUCXOISIINX 33 CEKYHY ).

IIpennouTuTenbHO OTKIIOUEHHE MEPBON BBIXOAHON MOIIHOCTHU U TEM CaMbIM BBIKIIFOUEHHE
HarpeBaTesbHOM KaTyIIKU BO BTOPOM KOJHYECTBE STANOB MPOUCXOAUT 3a MEPBbIM KOJIUYECTBOM
STaNoB MEPBOr0 UCIIOJIHUTEIBHOTO LIUKJIA,

IIpennouruTrenbHO U3MEPEHNE NIEPBOIO HANPSKEHUS] HArpeBaTeIbHOM KaTy KU yKa3aHHON
HarpeBaTeNbHON KaTyIIKH B TPETHEM KOJMUYECTBE 3TAIOB IIPOUCXOUT 32 BTOPHIM KOJIMYECTBOM
STamnoB, NEPBOr0 HCIOJHUTEIBHOIO LHUKJA C MEHbIIel BBIXOJHOM MOIIHOCTBIO, YeM IMepBas
BBIXOJIHAsl MOII[HOCTb, [I0JIaBa€Masl Ha HarpeBaTeNbHYI0 KaTyIIKY;

IIpennmouTuTenbHO NPUOCTAHOBKA C BBIKJIKOYEHHOW HArpeBaTeNbHOW KATyLIKOW IS
YETBEPTOrO KOJMYECTBA JTAIOB IPOUCXOAUT 3a TPETbUM KOJUYECTBOM 3TalloOB, IEPBOTO
VCIIOJTHUTENIBHOTO LIMKJIA.

IIpennoyrurenbHO H3MEpPEHHE IEePBOrO HANPSDKEHWs Oarapen BHE HArpy3KH B IISITOM
KOJINYECTBE TANOB MPOUCXOAUT 32 UETBEPTHIM KOJIMYECTBOM 3TAIOB, IEPBOrO UCTIOJTHUTEIBHOTO
LIMKJIA, TIPY 3TOM HampsDKeHHe OaTapen BHE HAarpy3KH COOTBETCTBYET COCTOSIHMIO OaTtapeu Oe3
HAarpy3Ku, B KOTOPOM HarpeBaTeslbHasl Harpy3Ka He MPUKJIaAbIBAeTCH,

IIpennodTuTenpbHO KaXkAbI 3Tall B NEPBOM KOJWYECTBE 3TANOB, BTOPOM KOJINYECTBE
3TaNoOB, TPETHEM KOJIMUYECTBE STAINIOB, YETBEPTOM KOJINYECTBE 3TANOB U ISITOM KOJIMYECTBE 3TAllOB
COOTBETCTBY €T 3aJaHHOMY TepHUOJy BPEMEHH.

CormacHO ApyroMy acmekTy HAaCTOSIIEro H300peTeHus] NPeNyCMOTPEH IOCTOSHHBIN
MAaIIMHOYUTAEMbIII HOCUTENb, XPAHSIIUNA WHCTPYKLUHUH, KOTOPbIE MPU BBINOJHEHUH OJHUM HWJIH
OoJee mpoueccopamMu 0OECTIEYHBAIOT BBIMIOJHEHNE OHUM HJIM OOJiee MPOLECCOPaMHU: B MEPBOM
UCIIOJTHUTEJIbHOM IIUKJIe: TPUJIOKEHHUs] NEepBON BBIXOAHON MOIIMHOCTH Ha HarpeBaTeNbHYIO
KaTyIIKy JUisl MEepBOrO KOJWYECTBA 3TAIMOB MEPBOr0 HCIOJHUTENBHOTO LMKJA, OTKIFOYEHMS
NepBOH BBIXOAHONW MOIIHOCTH M TE€M CaMbIM BBIKJIIOUEHUE HArpeBaTEeIbHON KaTyIIKH BO BTOPOM
KOJIMYECTBE 3TalOB, CJIEAYIOIIMX 32 NEPBbIM KOJIMUYECTBOM 3TAIlOB, MEPBOr0 UCHOJHUTEIBHOTO
LIMKJIa, U3MEPEHMsI IEPBOT0 HANPSKEHUs] HArpeBaTeNIbHOMN KaTy KU YKa3aHHON HarpeBaTesIbHOM
KaTyIIK{ B TPETb€M KOJMUYECTBE 3TAMOB, CAEAYIOLINX 3a BTOPbIM KOJIMYECTBOM 3TAIOB, IEPBOTO
MCIIOJTHUTEJIBHOTO LIMKJIA C MEHbIIEH BHIXOAHON MOILIHOCTBIO, YEM ME€PBasi BLIXOAHAS MOIIHOCTD,
NojilaBaeMasl Ha HarpeBaTeJIbHYH KaTyLIKYy, NPUOCTAHOBKU C BBIKJIIOUEHHOW HarpeBaTesIbHOM
KaTyIIKOW JJIsl YeTBEPTOrO KOJUYECTBA 3TAIOB, CIEAYIOLIEro 3a TPETbUM KOJUYECTBOM 3TAIlOB,
NePBOTO UCIIOJHUTENBHOIO LIUKJIA, U U3MEPEHHUs MePBOro HampshkeHus Oatapen O0e3 Harpy3ku B

IATOM KOJHUYCCTBE OTaloB, CICAYHOIIUX 3a YETBECPTbIM KOJIUYCCTBOM STallOB, II€PBOIO



UCTIOJIHUTENIPHOTO IIMKJIA, TPU 5TOM HampsbkeHue Oarapen 0Oe3 Harpy3kd COOTBETCTBYET
coCTOsIHMIO Oatapen 0e3 Harpy3ku, B KOTOPOM HarpeBaTesibHasi Harpy3ka He MPHUKJIAIbIBAETCS
IIPU 3TOM K&XKIbIM 3Tall B MEPBOM KOJUYECTBE STAOB, BTOPOM KOJMYECTBE 3TANOB, TPEThEM
KOJIMYECTBE 3TAIOB, YETBEPTOM KOJIMYECTBE TAIIOB U IISITOM KOJUYECTBE 3TANlOB COOTBETCTBY €T
3aJaHHOMY TIEPHONY BPEMEHH, U MAOMOJHUTEJIbHO BKJIOYAET BbIYUCICHHE OOHOBJIEHHOM
BBIXOZHOM MOIIHOCTH Ha OCHOBE MEPBOr0 HANPSIKEHMs] HArpeBaTEIbHON KaTYIIKH U MEPBOTO
HarnpspkeHus: OaTapeu 0e3 Harpy3KH.

[IpennoyTuTenbHO, KaXKIbIH 3Tall COOTBETCTBYET LejoMy uuciay uukios [HIMM, npuuyem
kaxapid ks [TIMM umeer mepuopa BKIIFOYEHHUS U MEPHOJ BBIKJIIOUEHUS, 00pa3yIONUe UK

IITMM. IIpennodTutenbHO, KaskKAbld 3Tall COOTBETCTBYeT oAHOMY Liukiy [TTHMM

KpaTtkoe onucanue rpagpuuecknx MaTepuasion

BapuaHTbI OCYIIECTBIEHHUS HACTOSIIETO H300PETEHHs ONMCAHBI 1ajiee B KAUECTBE MPUMEpPa
CO CCBUIKOH Ha rpaduuecKue MaTepuabl, B KOTOPBIX:

Ha ¢ur. 1 npencraBnena CTpyKTypHas cxeMa yCTPOWCTBA, T'€HEPHPYIOLIETO a3pO30Ib,
COTJIACHO BapUAHTY OCYIIECTBIEHHS H300PETEHUS.

Ha ¢wur. 2 npencrasieHa npuUHIHITAATBHAS CXeMa YIIPABIISIOLIETO YCTPOHCTBA YCTPOHCTBA,
T'€HEPUPYIOLIETO a3P030JIb, COTIACHO BAPUAHTY OCYIIECTBICHHS H300PETEHUS.

Ha ¢ur. 3 nmpencraBnena Oyok-cxema crocoda yIpaBiieHUsT HarpeBaTesieM YCTPOWCTBA,
T'€HEPUPYIOIIErO a3p030JIb, COMJIACHO BAPUAHTY OCYILIECTBICHHUS N300pPETEHUs.

Ha ¢ur. 4 npencraBieHa KOHLENTyalbHas BPEMEHHas quarpaMma criocoda yIpaBieHUs
HarpeBaTtecjieM B COOTBETCTBUH C OAHUM U3 BApUAHTOB OCY IICCTBJICHUA I/1306peTeHI/I$I;

Ha ¢ur. 5 mpencraBnena Onok-cxema NPOLIECCOB, 3aJeHCTBOBAHHBIX B HUCIOJHUTEIbHOM
LUKJIE, U

Ha ¢ur. 6 npencrasieHa 0JIOK-cXxemMa MPOLIECCOB, 337€HCTBOBAHHBIX B BbIUHCIUTEIILHOM

LUKJIE.

IMoapo6Hoe onucanue

Ha ¢wur. 1 npencraBieHa CTpyKTypHash cxeMa U3 KOMIIOHEHTOB YCTPOMCTBA,
TEHEPUPYIOLIETO a3P030JIb, UIH IEKTPOHHON CUTapeThl. Y CTPOMCTBO, FEHEPUPYIOLIEE a3PO30Jb,
comep:kuT HarpesaTenb 100 (Takke Ha3bIBAEMbIH HArPEBATENIbHOW KATYLIKOW), YIpaBISIOLIEe
ycrpoticto 104 u Gatapero 102. batapes 102 obecnieunBaer mojady NMUTaHUS HA HarpeBaTelb
106 n ynpasnsroiee ycrpoiictso 104. Ynpasistromiee ycrpoiictso 104 conepkut oCHOBHOI 0110k
108 ympaBieHuss W YOPABIAIOLIYIO 3J€KTPOHUKY 110, BBINOJHEHHYH) C BO3MOKHOCTBIO
yIpasieHust HarpesateneM 106 u ana ynpasieHus ojadel MUTaHus Ha Harpesatenb 106 or
Oarapen 102. B mnpumepe ocHoBHOW Onok 108 ympaBneHus mnpencrasisier coOoi OJok
MHUKPOKOHTpOJUIepa. B mnpumepe yCTpONCTBO, TE€HEPUPYIOLIEE aj3pO30Jib, BBINOJIHEHO C
BO3MOJKHOCTBIO Pa3MEILIECHMs KaICyJibl, COAEpKaLled MaTepuall, FTeHePUPYOIIUN Map;, B TAKOM
npumepe Harpesarenb 106 MOXkeT OBITh PACIOIOKEH BHYTPHU KAICYJIbl KAK KOMIIOHEHT KarCy JIbl

U COEIMHEH C yCTPONCTBOM, T€HEPUPYIOLIUM a3p030Jib, JNEKTPUUECKUM coennHenneM. Kancyna



TaKXKe€ MOXET CONEPKaTh 3JIEKTPOHHKY KarCyJibl, B KOTOPOH XPaHUTCS MHQOPMALIUS O KarcyJie,
KOTOpasi MOJKeT ObITh cunTana OjokoM 108 MUKPOKOHTpOJUIEpa YCTPOMCTBA, T€HEPHPYIOIIETO
aspo30JIb.

Harpesatenr 106 BBINOJHEH € BO3MOXKHOCTBIO TOJYYEHHs adpO30Jil WIM HCHAPEHUs
Martepuaia, TeHepUpyrolero mnap. Marepuan, reHepupyOIMi map, MOXeT OBbITb TBEPIbIM,
Hampumep, Ta0akoM, O>KMIAKUM, HANpUMep HCHapseMON JKHIKOCTBIO, WM HCTApSIeMbIM
MaTtepuaioM JIroboro npyroro nopxoasmero tuna. Ciexyer MOHUMATh, YTO IS LeJeld 3TOro
OMNMCAHMS TEPMUHBI KIIAP» U «a3p030JIb» SBJISIFOTCS B3aUMO3aMEHIEMbIMU.

Ha ¢ur. 2 mnoka3aHa NpUHLMIHUANIBHAS CXEeMa, WUIOCTPUPYIOINAs YIPaBIISIOIIEe
ycrpoiictBo 104 nns ycTpoHCTBa, TeHEpUPYHOIIEero mnap. Ympasisiouee yctpoiicteo 104
COIEP>KUT OCHOBHOM 010K 108 yripaBiieHHs U yIIPaBIISIOMIYIO 3JIeKTPOHUKY 110.

VYnpasnsomas 3JeKTPOHUKA COAEP>KUT MepBbld TpaH3ucTop wiu ocHoBHoi MOII-
Tpansuctop 206 B COeOMHEHUH C OCHOBHBIM OsiokoM 108 ympaBnenus. OcnoBHOW Omok 108
yIIPaBJICHUS] COENMHEH C BaKyyMHbIM 3aTBOpoM ocHoBHOro MOII-tpansuctropa 206. Hcrtok
ocHoBHOro MOII-Tpan3uctopa 206 monkimroueH k nepBoit kiaemme 202A Oartapen. Ctok
ocHoBHOro MOII-Tpan3ucropa 206 MOAKIOUYEH K MOJIOKHUTENBbHON Kiemme 222A HarpeBaTes
106. OtpunarensHas kinemma 222B Harpesatens 106 coeqnHeHa ¢ TOUKoi 226 3a3eMiIeHus.

OcuoBHoli Onok 108 ympaBieHHss MOJAeT CHUTHAJN IIHPOTHO-MMITYJBCHOH MOAYJISILIUN
(IITMM) Ha BakyyMHBIH 3aTBOp ocHOBHOrO MOII-Tpansucropa 206. DTOT CUrHAT NEPEKITIOYAET
Oompummii TOk ¢ mepBoil kinemmbl 202A OGarapen nocpencrsom MM ¢ ucnonb3oBaHueEM
ocHoBHOro MOII-Tpan3uctopa 206. 3to obecnieunsaer [IIMM-curnan, ncnosib3ys TOK OT EPBOI
kiemmbl 202A Oartapen, Ha TOJIOKUTENbHYIO KieMMmy 222A HarpeBatens. Takum oOpasom,
ocHOBHOI1 6510k 108 ympasieHus ucnosp3yet ocHoBHOM MOIT-Tpan3uctop 206 ans obecnieueHust
BbIBOAa MouHocTu [IIMM nHa Harpesartens 106.

JIONOMHUTENBbHBIA NEPBBIN pe3UCTOp 224 MOAKIIOUEH MEXAY IMOJIOKUTENbHOW KJIEMMON
222 A HarpeBatessi U OTpHULIATEIbHON KiieMMoii 222B HarpesaTesst B LIeJIsIX TECTUPOBAHUS, KOTAa
KarcyJjia He MOJAKIIYEHa, 3TOT PE3UCTOP He SBJISETCS CYIIECTBEHHBIM JJisl pabOThI yCTPOICTBA.

ITepBast knemma 202A OaTapen Takke MOIKIIOUEHA K NEPBOMY KoHIeHcaTtopy 208A u
BTOpOMY KOHAeHcaTopy 208B napasnensHo. [lepBoiit konneHcatop 208 A u BTOpoil KOHAEHCATOP
208B mnoxkmrouensl k Toukam 210A um 210B 3a3emieHusi cCOOTBETCTBEHHO. B mpumepe
koHzaeHcaTop 208A umeer emkocTh 10 Mk®, a xongeHcarop 208B umeer emxocts 100 HOD.
Ilepsriii konaeHcatop 208A u BTOpoi KoHzaeHcaTop 208B ABIAIOTCA pa3BA3bIBAKOLIMMU
KOHJIEHCATOPaMH, KOTOpPbI€ YMEHBINAIOT BBICOKOYACTOTHBIE KONEOAHUS HANpPsDKEHWs Ha
IUIOCKOCTH NMUTAHHUSL.

Bropas kiiemma 202B Gatapen noakiiroueHa Ko BTopoMy pesuctopy 214. Bropoii pesuctop
214 noxkiaroyeH K BaKyyMHOMY 3aTBopy ocHOBHOro MOII-tpan3ucropa 206 u Kk BakyyMHOMY
3aTBOpPY BTOpPOro TpaH3ucropa, win Broporo MOII-tpansuctopa 218. B mpumepe BTOpOI
pesuctop 214 umeer conporusienue 100 kOM. Bropoii pe3uctop 214 nonkitoyueH K BAKyy MHOMY
3atBOpy ocHOBHOro MOII-Tpan3ucropa 206 nocpencrsom auoaa 212. Jluox 212 npenorspainaer

[OMAanaHue JIOTMUYECKU BBICOKMX curHajioB or cur”Hana IIIWUM or ocHosBHOro Omoka 108
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ynpasneHus Ha Bropoit MOII-Tpan3ucrop 218. Bropoii pesuctop 214 HeyCcTONUNBO NOAKIIOYAET
KJIeMMy Oatapeu K BakyyMHOMy 3aTtBopy Broporo MOII-Tpan3ucropa 218 Takum oOpazom, 4To
BO BpeMs1 BKJIFOUEHUS MUTAHMS TN KOT'71a MUKPOTIPOLIECCOPHBIH 0510k 108 BhIKIIIOUaeTCs, BTOPOit
MOII-Tpan3ucrop 218 Beixmoudaercs. Bo Bpems onepauun napenus sxogHou cursan HIMM ot
MHKpoTmpoueccopHoro 0j10ka 108 mopasinsieT HanpsiKeHne OT BTOPOro pesucropa 214. OcHOBHOI
MOIlI-tpansuctop 206 u Bropoir MOIl-Tpansucrop 218 wMoryT ObITh p-KaHaJIbHBIMH
YCTPONCTBAMH, C JIOTHYECKH BBICOKMM BBIXOAOM, KOTJa Ha BAaKyyMHBIN 3aTBOpP MOJAETCs
JIOTUYECKH HU3KOE BXOJIHOE HANPSIKCHHUE.

Bropoii pezucrop 214 noaxioueH kK BakyyMHOMY 3aTBopy BToporo MOII-tpan3uctopa 218
nocpencTsoM y3na 228. Tperuil koHaeHcaTop 216 noakmoUeH Mexay y3jaoM 228 u Toukon 230
3azemyieHus. B mpumepe tpetuil koHaeHcatop umeet eMkocThb 100 HD. B yCTONUMBOM COCTOSHUY,
KOTZla YCTPOMCTBO He obecneunBaeT napeHue, BxoaHoi curaan [IIMM oT MEKpOIpOLeCCOPHOTo
omoka 108 Ha ocHoBHOW MOII-Tpan3uctop 206 MMeEET BBICOKMH YpPOBEHb, YTO BBIKIIOUAET
ocHoBHOUM MOII-Tpan3uctop 206. Tpetuit konaeHcaTop 216 3apsikaeTcs: uepes BTOPOH Pe3nCTOp
214, B pe3yibTaTe 4ero HampsbkeHHE BakyyMHoro sarsopa BToporo MOII-tpansucropa 218
CTaHOBUTCS BbICOKUM, U BTOopoii MOII-Tpan3zuctop 218 Beikitodaercs. To ecTb, Clie10BaTENbHO,
TOK uepe3 pesuctopel 220A u 220B ne mporekaer. Korma mukpomnponeccopubiii 010k 108
NPUBOJUT CUTHAJ BaKyyMHOro 3aTBopa ocHOBHOI MOII-Tpansuctop 206 Kk HU3KOMY YPOBHIO BO
Bpems LIIMM, tpertuii xoHzneHcatop 216 paspsbkaercs, TeM cambIM BKIo4as Bropoit MOII-
tparsuctop 218. Korna IIIMM-curnan ot mukponponeccopHoro 6joka 108 k ocnoBHomy MOII-
Tpau3uctopy 206 ynep:xkuBaercs BO BpeMsi (pa3bl M3MEPEHUs, KaK OMHUCAHO Jajiee, MOCTOSTHHAS
BPEMEHH TPEThEero KOoHAeHcaTopa 216 u Broporo pesucropa 214 takosa, uto Bropoir MOII-
TpaH3ucTop 218 ocraercs BKIIOYEHHBIM B TeueHHe BCel (pa3bl M3MEPEHHUs, YTO MO3BOJISET
U3MEPATh CONMPOTUBJIEHHE MexXIy KinemMamu 222A u 222B nHarpepatenbHoOW karyiku. [locne
3aBEpIICHUS ONEPALIMU TTAPEHHs ¥ BO3BPALLEHHs CUTHAJIA OT MUKpomnpoLueccopHoro 6yoka 108 k
ocHoBHOMY MOII-Tpar3ucropy 206 B COCTOSIHHE YCTOWYHMBOI'O BBICOKOTO CHTHAJNIA, TPETUH
KOHAeHcaTop 216 3apskaercs, Beikyroyas Bropoit MOII-Tpan3ucrop 218.

HUctok Broporo MOII-Tpan3ucropa 218 noax:itoueH k Tpetwbei kiiemme 202C 6atapen. CTok
Broporo MOII-tpan3ucropa 218 monkiIrO4YeH K MOJOXKUTENbHON KiemMme 222A HarpeBaTess
MOCPEACTBOM TecToBOro pesuctopa 220. B mpumepe, mpencraBieHHOM Ha (Ur. 2, TECTOBBIM
pesuctop 220 comep:kuT aB8a pesuctopa 220A u 220B, nonkiroueHHbIX napanienbHo. B npumepe
KQXIbI M3 5TUX PE3UCTOPOB TMPENCTaBIIET COOOW PE3UCTOpPhI ¢ compoTuBieHHeM 68 Ow,
obecrieunBasi TeM caMmbiM obmee conporuBieHne 34 Owm. Kak mnpaBmio, pe3ucTopsl c
conporusiieHueM 68 Owm Oonee nocTymHbI (¢ HEOOXOIUMBIM KJIACCOM MOIIHOCTH, Pa3MepOM
KOpIyca U JOMyCKOM), YeM Pe3uCTOpbl ¢ conpoTusieHneM 34 OM. B kxauecTBe ambTepHATUBBI,
TECTOBBIN pe3ucTOp 220 MOKET COCTOSTh TOJBKO U3 OJHOIO PE3UCTOPa, HAPUMED, PE3UCTOPA C
conpotusiieneM 34 Om. B npumepe 3HaueHHE TECTOBOIO COMPOTHUBIIEHUSI XPAHUTCS B MAMSITH,
CBSI3aHHOW C yNPAaBJSIIOIIUM YCTPOHCTBOM M AOCTYNHON eMy. Crenuaiuct B JaHHOH oOnacTu
TEXHUKHU JIETKO IOMMET, YTO MpPHU HEOOXOIUMOCTH MOTYT OBITh HCIOJNBb30BaHbl U JIPyTrHe

KOJINYCCTBA U KOM6I/IHaI_[I/II/I PE3UCTOPOB, € PA3IMIHBIMU 3HAYCHUAMU PE3UCTOPOB.
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Tpetsst knemma 202C Garapen, sropoit MOII-Tpansuctop 218 u tecToBblit pesuctop 220
o0pasyroT moacxemy 232, NpenHAa3HAYEHHYIO Ul M3MEPEHUs HANpsDKEHUs HarpeBaTeNlbHOM
KaTYLIKH.

Bropas knemma 202B Gatapen nojaer TOK NePEKIIOUEHHs HA BAKyYMHBIH 3aTBOP BTOPOTO
MOII-Tpan3ucropa 218 st BKIIIOUEHUS OACXeMbl 232.

Ha ¢ur. 3 nokazana Omok-cxema criocoba ympasieHus HarpeBatejieM 106 ¢ MOMOIIBIO
yIPaBJISIOIIEro ycTpoicTBa 104, omrcaHHOTroO CO CChUIKOH Ha ¢ur. 2.

OcnoBHoti 6110k 108 ynpaBieHus moxaet BeIXOAHYO MOoIHOCTh LITM ¢ paGo4ynm nukiom
K HarpeBaTeIbHON KaTylIKe U U3MepseT MapaMeTphl, OTHOCAILINECS K HArPEBATEIbHON KaTyIIKe,
B CEpUU UCIIOJIHUTEIIbHBIX LIUKJIOB. B OTE€IBbHOM BBIMUCIUTENBHOM LIUKJIE, KOTOPBIN 3aITy CKAeTCs
NapajIeIbHO C WCMOJHHUTENbHBIMUA LIUKJIAMH, OCHOBHBIA OJIOK YIPaBIEHHS PACCUUTHIBAET
OOHOBJICHHYIO BBIXOHYIO MOIIHOCTb C OOHOBJICHHBIM Pa0OYMM LIUKJIOM Ha OCHOBE U3MEPEHHBIX
napameTpoB. B ofHOM npumepe BEIYUCIUTEIBHBIA UK (BBIYUCIUTEIbHBIE [IUKIIBI) HCTIONB3YIOT
OTHENbHYI (DYHKIIMOHATBHYIO BO3MOXHOCTh OOpaOOTKH Ui HCIOJHHUTEIBHOTO  IHKJIa
(MCTIOTHUTENBHBIX LUKJIOB), YTOOBI HE MeELIaTh HCIOJHUTEIPHOMY LHKIY (HMCIOJHUTEIbHBIM
LIUKJIaM).

B mepBom ucnonauTensHOM Lukie Ha stane S301 ocHoBHO# Onok 108 ympaBieHus
NPUKJIAABIBAET MEPBYK BBIXOJHYK) MOIIHOCTh HA HArpeBAaTENIbHYIO KaTyILIKy IJs1 MEePBOro
KOJIMYECTBA JTAalOB MEpPBOrO0 HCIOJHUTENBHOrO uukiaa. Ilepsas BbIXOAHAasE MOLIHOCTH
COOTBETCTBY €T NepBoii BbIxogHON MotnHocTy LITUM, nmeroineit nepsbiil pabounii mukit. Kaskabrit
3Tan COOTBETCTBYET 33JaHHOMY BPEMEHHOMY HHTEpBajly, Hampumep, 66,6 Mkc (WM 4actore
srana 15 xI'n). B mpumepe nepsas Beixoanas moutHocTh MM nopaercs nist 100 sTanos.

Kasxaplii 3Tan MOXKeT COOTBETCTBOBATH LiesioMy unciy nukios IINMM, npudyem nuxi HTMM
UMeeT MEepPHOA BKIOYEHHS M TMepUOi BbIKIOueHus, oOpasyromue mukn MMM, B mpumepe
KKl 3TaI COOTBETCTBYET ogHOMY 1ukiy [ITMM

Ha stane S302 ocHoBHO# 6510k 108 ynpaBiaeHUs: OTKIIIOYAET MEPBYIO BBIXOAHY K MOIIHOCTb,
TEM CaMbIM BBIKJIIOUAsl HAarpeBaTEIbHYIO KaTyIIKy, Ha BTOPOM KOJIMYECTBE S3TAIllOB NEPBOTO
HCIIOJIHUTEJIBHOTO LIMKJIA. B mpuMepe BTOpOE KOJINMUECTBO STANIOB COCTABIISIET OJUH 3TaIl.

Bo BTOpOM KOMMYECTBE STanoOB OCHOBHBIH OJIOK YIpaBlIeHHUsS JIOTOJHUTENIBHO
YCTaHABIIMBAET HArPEBATENIbHYIO KAaTYLIKy HAa BBICOKOE HANPSDKEHUE U U3MeEpseT HaIpsDKEHUe
OaTapen mOA HArpy3KoW Nepex OTKIIOYEHHEM HarpeBaTelbHOW KaTywmku. HarpesartenmbpHas
KaTylIKa yCTaHABIMBAETCA HA BBICOKOE HANpPsDKEHHE TOJBKO HAa KOPOTKOE BpeMsl, MOpsiAKa
MHUKPOCEKYHA. DTO TapaHTUPYeT, 4YTO Oarapes HAXOAUTCS IO HArpy3KOH NpU H3MEPEHUH
HATPsDKEHUs Ha OaTapee moJ| Harpy3KOi.

Ha »tame S303 ochoBHO#H Osok 108 ynpaBineHus H3MepsieT IMEpPBOE HANPSDHKEHHE
HarpeBaTeNIbHOM KaTyLIKU B TPEThEM KOJIMYECTBE 3TANOB. B mpuMepe TpeTbe KOIMYECTBO 3TalOB
COCTAaBJISIET OJUH 3TaIl.

IlepBoe HampsiKeHHE HArpeBaTENbHOW KaTyILIKU U3MEPSETCS C MOMOULIBI0 MOACXEMBI 232
HarpesaresnbHOM Katywku. Ilogcxema 232 HarpeBaTeNbHOM KAaTyLIKM BKJIIOYAETCS IOA

NENCTBUEM pa3psiia TPEThEro KOHAeHcaropa 216 nmox neicTBueM JOrn4ecKoro HU3KOro CUrHaja
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BxogHoro cur"ana MM MOII-tpansucropa 206. 3atem uepe3 TecToBbli pesuctop 220
NPONyCKaeTcst O4eHb ciabbiii TOk OT TpeTbel kieMMmbl 202C OaTapeu K MONOKUTEbHOW KIeMMe
HarpeBaTeNbHOW KaTywKu 222A. DTO MO3BOJSET MPUIIOKHUTH HEOONBIIONH KOHTPOJIUPYEMBIH
MOTEHLMAJ K HarpesaTesNbHOU KaTywike 106, xorna HarpesarenbHas kaTyiuka 106 BbIKJIOUEHA
(T.e. He HarpeBaeTcs). DTOT HeOOJBLIOH KOHTPOIMUPYEMBbIH MOTEHIHMAN IO3BOJSIET M3MEPSATH
HaIpsDKeHUe HarpesaTes, noka Oarapest 102 BOCCTaHABINBAETCS MOCIIE HArPEBa HArPeBaTEIbHON
kaTywku 106. B npumMepe MOIIHOCTD, MOAaBacMasi Ha HarpeBaTeNbHY KaTymKky 106 BO Bpems
W3MEPEHUsI HANpPsDKEHUs] HArpeBaTeNbHOM KATYLIKM, YPE3BbIYANHO Maja IO CPAaBHEHUIO C
MOIIHOCTBIO, TOIABAEMOM HA HArpeBaTeNIbHYIO KaTyLIKy BO BpeMs NEPBOIO KOJIWYECTBA 3TAMOB
HCIIOJIHUTEJIBHOTO LIMKJIA, KOT/la HarpeBaTesbHas katymka 106 Harpesaercs.

Ha stane S304 ocHOBHBIN OJIOK yIIPaBJIEHUS IPUOCTAHABINBAET MEPBbII UCIIOTHUTEbHBINA
LIUKJ WIM HE NPEeANpUHHMAeT HUKAKUX ACUCTBUH B MEPBOM LMKJE YIPABJIEHUs, NMPU 3TOM
HarpeBaTeNlbHasl KaTyIIKa OTKJIKYAETCsl HA YeTBEPTOE KOJINYECTBO 3TanoB. B npumMepe uerseproe
KOJIM4ECTBO 3TANOB COCTABJISIET MSTh 3TAIOB.

ITay3a Ha 3Tane S304 Mexy U3MepEHUEM HAIPSDKEHUs HarpeBaTeNIbHOM KaTy KU Ha STane
S303 u u3MepeHueM HampspkeHust Oatapen Oe3 Harpys3ku Ha stane S305 mo3BossieT U3MEPSTH
HarpspkeHue 6atapen 0e3 Harpy3KH OTAEIBHO OT HANPsDKEHUS] HAarPeBaTeIbHOMN KaTyLIKH, TAK YTO
HaIpsDKEHHE HarpeBaTeNbHOM KaTyIIKK U3MEPSETCs Cpasy Mocje Harpesa, 1aBas Oarapee Bpems
Ha BOCCTaHOBJIEHNE 0€3 MPUIIOKEHHON HAarpy3Ky HarpeBa (T. €. B COCTOSIHUU «Pa3TPy3Ku») nepen
U3MepEeHNeM HarpspkeHus1 6artapen 0e3 Harpy3Ku. JTO MO3BOJISIET MAKCUMAIBHO TOYHO U3MEPUTH,
KaK HampshKeHUe HarpeBaTeNIbHON KaTYIIKH, TaK M HanpshkeHue Oarapes 0e3 Harpy3Ku.

Ha sTane S305 ocHOBHBII OJIOK yrmpaBjieHUs] U3MEPSIET MepBOe HanpsikeHue Oatapeu Oe3
HAarpy3Kd B ISITOM KOJMYECTBE 3TAloOB MEPBOr0 MCIOJHUTENBHOIO LMKIAa. B mpumepe msaroe
KOJIM4YECTBO 3TAINlOB COCTABIISIET OJUH 3TaIl.

B 061mem, eciin HOBBIH BeixoaHo# curHan IITMM, To ects BbixonHoM curnai LM ¢ HOBbIM
pabOYHMM ILIUKJIOM, IOCTYTIEH M3 OTJEIbHOTO BEIYUCIUTEIbHOTO LIMKJIA, KaK OyIeT OMHUCaHO Jajee,
OCHOBHOU 010Kk 108 yripaBieHus: OOHOBJISIET BBIXOAHYIO MOIIHOCTb, B TISITOM KOJIMYECTBE STAIIOB,
IUI CHIEAYIOLIEr0 WM TOCIEAYIOUEero Iukia. 3ateM ocHOBHOH Osok 108 ympaBneHus
MHULIMUPYET MOCIEeNY 0NN UCITOJHUTENBHBIN LUK, CJIeysl IO CYyHIECTBY TE€M K€ 3TanaMm, 4To U
NEePBbIA HCIIOJIHUTENIbHBIA LHKJ, HO HCIOJB3ysl OOHOBIEHHYIO BBIXOAHYIO MOIIHOCTb. Ecim
HOBbIM BbIXOAHOW curHan MM He nocTynmeH W3 OTAENBHOTO BBIYUCIMTENBHOIO LMKIIA,
ocHOBHOI1 650k 108 ynpaBieHns: He OOHOBJISIET BBIXOJHYO MOIIHOCTD ISl CJIEAYIOIIErO LIUKJIA.
3arem ocHOBHOI1 010k 108 ynpaBieHnss HHULUUPYET BTOPOI HCIIONHUTEIBHBIN LUK, CIENysl 110
CYLIECTBY TEM K€ 3TalnaM, 4YTO U MEpPBbId HCIOJHUTENBHBIA LMKJ, HCHOJb3Ysl BBIXOAHYIO
MOILHOCTb.

IIpumep onepaumii KaXKI0ro U3 3TANOB NEPBOr0 UCHOJHUTEIBHOIO LUKJIA NPEACTABIEH B

Tabmuue 1.
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Howmep sTama Onepanust

0-99 Ilpunoxxenue  mnepBOoM  BBIXOAHOW  MOILIHOCTH  Ha

HArpeBaTeNIbHY KO KaTYIIKY

100 OTxJiroueHNe NepBOil BBIXOJAHONW MOILIHOCTH U TEM CaMbIM
BBIKJIIFOUEHUE HarpeBaTeIbHOU KaTyLLIKH, MU
HeoOs13aTeIbHO YCTAHOBKA HArpeBATEIbHOM KAaTyLIKH Ha
BBICOKO€ HAIPsDKEHUE U U3MEPEHUE NEPBOrO HAIPSKEHUs
Oarapen  MOA  HArpy3KOW  Mepen  BBIKIKOYEHHEM

HarpeBaTebHON KaTy KU

101 Hsmepenue mnepBOro  HampsDKEHUsT  HArpeBaTeNIbHOMN

KaTyUIKH YKa3aHHOM HarpeBaTeIbHOM KaTy KU

102-105 Ilay3a ¢ BBIKJIOUEHHON HAarpeBaTEIbHON KaTy KON

106 H3mepeHue mepBOro HampsbkeHust Oatapen 0e3 Harpysku

yKa3zaHHOU OaTapen

Tabnuua 1

B npumepe 66,6 Mxc Ha sTan, npu 107 3Tanax UCIOJHUTENBHBIN LMK 3aHUMaeT 7,13 Mc
111 BeInojiHeHHUs 107 3Tanos.

Crnenuanuct B JaHHOW OOJIACTH TE€XHUKH JIETKO MOWMET, YTO BMECTO BBILIEY TOMSIHY ThIX
NPUMEPOB MOTYT OBbITh HCIOJNB30BAHBI APYTHE KOJIUYECTBA OSTAllOB U JAPYrHe€ BPEMEHHBIE
MHTEpBaJIbl A1 KaKAOTO 3Tama, I7e 3TO IPUMEHUMO.

[TapanmnenbHO 3amyCcKy HUCIOJHUTENBHBIX IIMKJIOB OCHOBHOH OJIOK  yIpaBieHUs
NEePHOANYECKH 3aIyCKaeT BBIYUCINTENbHbIH LuKi. Hampumep, OCHOBHOH OJIOK ympaBieHUs
3aIyCKaeT BBIYMCIIUTENbHBIA LIUKJ, MPOBEPss HOBble MM OOHOBJICHHBIE JaHHBIE H3MEPEHUIl
Kaxzele 2 Mc. Ecii M3 MCTIOTHUTENBHOTO LMKJIA (MCIOJIHUTEBHBIX LIUKJIOB) AOCTYITHBI HOBBIE
JaHHbIE U3MEPEHUH, BBIYMCIUTEBHbIA [IMKJI BBIYUCIISIET OOHOBJIEHHYIO BBIXOAHYH) MOIIHOCTH
(T. e. BIXOAHYIO MOIHOCTH [IIMM ¢ 0OHOBIIEHHBIM pabo4rM LUKJIOM). [Ipu OTCYTCTBHM HOBBIX
JAHHBIX M3MEPEHHI M3 HCIOJHUTENBbHOTO LUKJIA (MCIOJIHUTENIbHBIX IMKJIOB) BBIYUCIEHHE HE
BBIMOJTHSIETCS.

BrruncnuTenbHbIN LUK BBIMOJHAETCS OTAEIBHO OT HCIOJHUTENbHBIX LIUKIOB, TaK Kak
BBIYUCIICHHSI MOTYT 3aHHUMATh OOJIbIIE BPEMEHH, YeM OJUH HCIIOJHUTENIbHBIA [IUKJI, H IO3TOMY
MOTYT BbI3BaTh 33€PKKY HAarpeBa, €CJIM BbIYUCIIEHHUS BBIMOIHSIIOTCS KaK YaCTh UCTIOJHUTEIbHbBIX
LIKJIOB.

B npanpHeliieM ONUCAaHUM HW3JOKEHO, KaK BBIYMCIUTENbHBIA LUK  BbIYUCISAET
OOHOBNIEHHBII PaOOYNil IMKJIL, UCTIOJB3Y S MAPAMETPHI, U3MEPEHHBIE B UCIIOJHUTEIBHOM LIUKJIE.

BeraucauTenbHbIA [UKIJI BBIYUCISIET OOHOBJIEHHBIH padounii nmuki, DceycLE, cienyommm

obpazom:
Irarcer X ENABLE_PWM_MATCH

ILOAD

DCYCLE -
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ItaRGET mpencraBisieTr coOol IeneBod TOK (B MHIJUIMAMIiepax), IOAaBaeMbId Ha
HarpeBaTeNbHYIO KaTyLIKY, [LoAD mpencTasiser coO00i MaKCUMaJIbHBIN JOCTYITHBINA TOK HATPY3KH
(B MmUMaMIiepax), BbIUHCIEHHBII Ha OCHOBE HAaNpsDKeHUs Oaraped ION Harpy3kou W
COIIPOTHBIIEHHUs] HArpeBaTENbHOM KAaTYLIKH, OTPAaHHYEHHBIH IpenenoM Toka Oaraped. ITo
BBIUUCJICHHE [A€T KOJMYECTBO LUKJIOB CUETYMKA MUKPOIPOLECCOPA, B TEYEHHE KOTOPBIX
BBIXOAHOW CHUrHajd AO0/bKeH ObiTh BkimovweH 3a umkn [IIHMM. ENABLE PWM MATCH
HpencTaBisieT cOOOH 3HaUeHHE BHYTPEHHETO CUETUHKA B MUKPOIPOLIECCOPE, COOTBETCTBYIOLIEE
omHoMy mnepuoay 1mkia IIMM (Hanpumep, 66,6 MukpocekyHn). B mnpumepe cuerdmk
MHKpornpoueccopa padoraer Ha 16 MI'n, nyist kotopeix ENABLE PWM_MATCH pasno 16 MI'ng
X 66,6 MukpocekyHa = 1066.

B npumepe Tok Harpysky, ILoAD, BeIMHCIISIETCS KaK:
VonLoap

(Rcorr + Rsgrigs)
VONLOAD HpeCTaBIseT co0O0l HanpsKeHne GaTapey MU Harpy3Ke, H3MEPEHHOE BO BTOPOM

ILoap =

KOJMYCCTBE STallOB HCIIOJIHUTCIIBHOIO LUKJIA MPU YCTAHOBKE HArpeBaTCJIbHAA KAaTyLIKa Ha
BBICOKOE HampspkeHue. HampspkeHue OaTapen moj Harpy3KOM COOTBETCTBYET HAIpPSKEHHUEO
6aTapeI/I B COCTOAHMMU HArpy3ku, TO €CTb B COCTOSAHHH, IPU KOTOPOM IMPHUKIIAABIBACTCH
HarpeBaTejibHass Harpy3ka. Korma penurenp TmOTeHHHana, CHOPMUPOBAHHBI W3 IBYX
comnpoTuBieHni Ra 1 R, ncrnonb3yercs 1yt MaciuTaOupoBaHus HANPsDKEHHs OaTapest 10 YPOBHS,
HOAXOSIIEro ISl aHaJOro-ugpoBoro npeodpasoBaressi MUKPOKOHTPOJIIEpA, a HAIPSDKEHUE,
CUHTAHHOE aHAJIOTO-IIU(POBBIM ITpeodpasoBaresieM, MpeacTasisieT CO00H VADC, 3TO MOKET ObITh

BBIPAKEHO KaK:
_ Vapc X (Ry + Rp)
Vonvoap = R
A

B npumepe conporusnenue Ra moxer cocraBiars 1,5 kOM u Re MoxkeT coctaBisars 2 kOwm.

Urobs! yctaHoBUTb (ReoiL + RSErIES), n3MepsieTcst HanpsikeHnue karyku (Veor) Ha COIL+
222A u COIL- 222B. (Rcow + Rseries) npezncrasisieT coOOH CONMPOTUBIIEHUE HATPEBATENIbHOM
katywky, usMmepeHHoe Ha COIL+ 222A u COIL- 222B, BkiIrOYas MOCJIEI0OBATENbHOE
COTIPOTHBJIEHHE KOHTAKTOB, KOTOPbIE TOCJIENOBATENILHO COENMHEHbl C HAarpeBaTebHOM
KaTyLIKOW, HO KOTOpPbIE€ BHOCAT BKJIQJ B W3MEPEHHOE HANPSIKEHHE V(COIL, KaK XPAHUTCS B
AJIEKTPOHUKE KAarCyJibl MaTepuana, reaepupyromero nap. Okumaercs, 9To MoCieoBaTeIbHOS
COTNPOTHBIIEHHE He OyIeT 3HAYUTENIbHO H3MEHSTBhCS IPH W3MEHEHHH TEMIIEPaTyphbl, OHO
U3MEPSIETCSI TP U3TOTOBJICHUH U XPAHUTCS B 3JIEKTPOHHOH cxeme Karncyisl. B mpumepe (Reor +

RSERIES) BBIUUCTSIETCS KAK:
VeorL X Rrgsr

(Reom + Rsgries) = Vv v
0FFLOAD — VcolL

RresT siBnsieTcss koMOMHaUMeld TECTOBOTO COmpoTuBjieHuss 220, TpeayCMOTPEHHOTO B
HarpeBaTeIbHOM KAaTyIIKE W3MEPUTEIbHOW NOACXeMbl 232, W APYrux MOCIEA0BATEIbHBIX
COTIPOTHUBIIEHUH B CXe€Me (TaKUX KaK IOCJIEA0BATEIbHOE CONPOTUBIIEHNE TPAH3UCTOPA, JOPOKEK
MEYaTHOH TUIAThI, COMPOTUBIICHUE pa3beMa U T. 1.), U BBIOUPAETCs AJIS TTOJTyUE€HHUS TOIXOISIIETO

HAINpsDKEHUS Ha BBIBOJIE C YUETOM auamna3oHa Rs, koTopslil Oyner BcTpeuaTbes, KoapduienTa
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ycwieHus: ycwinrensi (He nokasaH Ha ¢ur. 2) u amamazona ALl mukpoxontposepa 108. B
NpUMepe TeCTOBBIN pe3uctop 220 umeeT conpoTtusieHue 34 Om.

VOFFLOAD TpezcTaBisieT coOoil HanpsbkeHue OaTapen 0e3 Harpy3ku, U3MEPEHHOE B ISITOM
KOJINYECTBE 3TAIOB HCIIOJIHUTENbHOr O KA. Hanpskenue Gatapeu Oe3 Harpy3Ku COOTBETCTBYET
HANpsDKEHUIO OaTtapen B COCTOSIHUM Oe3 Harpy3Kd, TO €CTb B COCTOSIHMH, IPU KOTOPOM HE
NPUKJIA/IbIBAETCSl HAarpeBaTeNIbHAsl HArpy3ka. JDTO U3MEpsieTCs C MOMOIIBIO TOTO XK€ AENUTeNs
NOTEHLIMAJIA, YTO U VONLOAD, HO B COCTOSTHIU 0€3 Harpys3KHu.

VcoIL mpencrasiisieT COOOH HAMPsKEHHE HArPEeBATEIbHOM KaTy KK, H3MEPEHHOE B TPEThEM
KOJINYECTBE STAllOB H3MEPUTENBbHOM monacxemoi 232 HarpeBaTenbHOM KaTymku. Cxema
ycunurens (He nmokasana Ha ¢ur. 2) npuMeHsieT Ko3(GpPHULUEHT yCUIeHNsI 1 CMELEHHE K STOMY
HAINpPsDKEHUIO TIepes ero u3MepeHueM MukpokoHtposuiepom ALl B mpumepe HanpspkeHHe Ha
HArpeBaTEIbHOW KaTYIIKE MOXET OBITh W3MEPEHO Kak (PyHKLHUS HANpsDKEHHsT Ha BbIBOZE
MUKpOKOHTposuiepa (VpIN) Kak:

Vein = Voo XM + C

TaKuM 00pa3om,
Vorw = C
Veorr = —M

npu 5ToM M siBiisieTCst KO3(PUIMEHTOM YCUJIEHUS YCHUIINTEIS, BEIYUCIEHHBIM KaK:

AMP_CAL_M

M= AMP_CAL_M _SCALE _FACTOR

u C, KOppeKTUpYIOLlee 3HaUEHNE CMELIEHUs], PACCUUTBHIBAETCS KaK:
c AMP_CAL_C

AMP _CAL_C_SCALE_FACTOR

AMP CAL M npencrasiser coOoi 3HaYEHHE, U3MEPEHHOE BO BpeMsi KaJTMOPOBKH yCTPOHCTBA
i kodpuIueHTa YCWIEHUS CXeMbl ycwiutens (He mokazaHo Ha  ¢ur.  2).
AMP CAL M SCALE FACTOR wucnomb3yetcs ajist odjierdeHusi apupMeTHIeCKUX TeHCTBUM C
HEeJIbIMHA qUCIJIAMH BMECTO qUCeJl c IUIaBaroien TOUKOH. B npumepe
AMP CAL M SCALE FACTOR moxer uMeTh MOCTOsIHHOE 3HaueHue, cocrasisitoiiee 1000.
AMP CAL C npexacrasisier co0O# 3HaUYe€HUE, U3MEPEHHOE BO BpeMsi KaTMOPOBKU YCTPOIMCTBA
s kosh@uIueHTa YCWJIEHUS CXeMbl ycwiutens (He mokazaHo Ha  ¢ur.  2).
AMP CAL C SCALE FACTOR wucnons3yercst st o0nerdenusi apupMeTHUIeCKIX AEHCTBHH C
HeJIbIMHA qUCJIAMH BMECTO qUCeJl c IU1aBaronien TOUKOMH. B npumepe
AMP CAL C SCALE FACTOR MoxeT uMeTb IIOCTOSHHOE 3Hau€HHUE, COCTaBIAIOLIEe
1000000.
LleneBoli TOK, MOaBaEMbIil HA HArPEBATEIbHY O KaTyUIKY, ITARGET, BBIUUCISAETCS KaK:
Irarcer = (Pgain X Trrror) + Ugamv X Isum)

ITARGET pacueTHbIIl TOK, KOTOPBIH JOJKEH OBITh IeJeBbIM (OrpaHHUYEHHBI MaKCHUMaJbHO

JOMyCTHUMBIM TOKOM) IGAIN U PGAIN SBISIIOTCS KOHCTaHTaMHU. IGAIN sIBJIsieTCs MaciuTaOHBIM
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KO3(pPUIIMEHTOM, HCIONB3yEMbIM JUJII WHTErPabHONW 4YacTH cuctemsl ympasineHust [THIT
(MpOTOPIMOHANIBHON, WHTETrPaibHOM, NPOU3BOAHON). PGAIN SIBISIeTCS MPOMOPLHUOHAIBHBIM
KO3(pPUIIMEHTOM YCHJIEHUs] JJIsi KOHTPOJUIEPa, BBIMOJHSIOMIEro m3Mepenus. B mpumepe lgam
uMeer 3HaueHue, cocrapisioinee 2500, u Pcain uMeeT 3HaueHue, cocramiisirornee 250. Isum
COOTBETCTBY €T UHTETPAIbHOMY HWIEHY CYMMUPOBAHUs, UCTIONIb3yeMoMy npu BerauciaeHuu [T
AnroputMm [TH-ynpaBieHus UCTIONB3YETCS AJIsl BBIYUCIEHUST HEOOXOAMMOrO TOKA s CHUYKEHUS
TEMIIEpaTyPHON NMOTPELUIHOCTU HA OCHOBE MOJYUYEHHBIX U3MEPEHUN CONMPOTUBIIEHUS KATYLIKU U
HampspDKeHus: OaTapen. AJITOPUTM BBIMOJHAETCS KaK 4YacTh BBIYMCIUTENBHOIO IUKJIA U HE
3aIy CKaeT U3MEPEHUS HAIPSIMY0, U3MEPEHHUS 3aITy CKatOTCsl OTJEJIbHO B UCTIOJTHUTEIbHOM LIUKJIE.
TERROR SIBJIIETCS pa3HULIEH MEXAY LEJIEBON TEMIIEPATy POl HarpeBaTebHON KaTy KU, TTARGET,

¥ U3MEPEHHOH Temneparty poit karymku TcoiL, TaKuM o0pa3oM:

TERROR = TTARGET - TCOIL

Temnepatypa kaTywku, Tcor, onpenensercss Ha OCHOBE CONPOTUBJICHUS] HArPEBATEIbHON

KaTylkH, RcolL, kak H3MEepEeHo Ha U3MEPUTEIIbHON NofcxeMe 232 HarpeBaTesbHON KaTyIIKY, IAe:

Reorr 1
Teon = <— - 1) X p + Trer

RRrEFCOIL TpencTaBsieT COOOH 3TAIOHHOE 3HAYEHNE CONPOTUBIICHNS KaTy KK, XPaHsLIeeCs

RREFCOIL

B 3JIEKTPOHHKE KaICyJIbl MaTepHala, FeHepHPYOLIETo map.

ITocTrosiHHas o IpencTaBisieT co0oi KO3(PUIIMEHT CONMPOTUBIICHNUS, CBOWCTBO MPOBOJIOKH,
HCIIONIb3Yy EMOM AJIs KaTylku. B npumMepe o MokeT umeTh 3HaueHue, cocrassiromee 0,004130.

Trer npeacTasisieT COOON 3TAJIOHHYIO TEMIIEPATYPY, XPAHAIIYIOCS KaK MOCTOSHHAS B KOJ€
MHKpoIpoueccopa, coorsercTpyromas Rrerco. B npumepe Trer ycTanosnena Ha 25°C.

Ecnu ueneBolf TOK BBIMMCHAETCS KakK MPEBBIIIAKOLUIMNA MAaKCUMAJIbHO JOCTYIHBIN TOK,
paspeeHHsli 111 oTOopa ot OGatapen, To 3 pexkTuBHas TeMrepaTypHas OTrPELIHOCTh, KOTOpast
npuBesia Obl K BBIYHUCJIEHUIO MaKCHMMAJIbHO JOCTYITHOIO TOKA, MCIIOJNB3YETCS JJISl YBEJUYSHHUSI
3HaueHus Isum. B mpoTuBHOM ciiyuae gakTudeckas TeMnepaTypHasi OTPEMIHOCTb UCTIOJNb3Y €TCS

KaK:
I — TERROR
SUM ™ TEMP_ERROR DIVIDER

TEMP _ERROR DIVIDER npexncraBisier  coOOH  YyBCTBUTENBHOCTH  IGAIN K

temrneparypHoii norpemHoctd. B mpumepe TEMP ERROR DIVIDER wumeer 3HaueHue,
cocrasiisromee 600.

Ha ¢ur. 4 mpencrasneH BpeMeHHOW rpaduK BBINOJHEHUS WCIOJHHUTENbHBIX LUKIOB U
BBIYUCJINTENbHBIX [IUKJIOB OTHOCUTEIIBHO JIPYT APYyTra B COOTBETCTBUH ¢ npuMepoM. Ha ¢ur. S u 6
COOTBETCTBEHHO IPENCTABIIEHBI OJOK-CXEMBI IMPOLIECCOB, YYACTBYIOIUX B HUCIOJHHUTEIBHOM U
BBIYUCJIUTEILHOM LIUKJIAX.

ITepBslit ncnoaHEUTENBHBIN UK 401 OCyIIECTBISIETCS, KaK OMICAHO CO CChUIKOH Ha dur. 2.
Ha »stane S501 B mnepBom wucnomuutenbHoM 1mmkie 401 OCHOBHOW OJOK ympaBiieHUs

NPpUKIAAbIBACT MEPBYHO BBIXOAHYHO MOIIHOCTb Ha HArpeBATCJIbHYHKO KaTyLIKy JisI MEPBOrO
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konuuecTsa 31anoB 401-1. Ha stane S502 B nepBoM ucnonautensHoM ukie 401 ocHOBHOI 6510k
YIIPaBJICHUs] YCTAHABIMBAET HArPEBATEJbHYIO0 KAaTYLIKy HA BBICOKOE HANPSLKEHUE U U3MEPSIET
nepBOe HampsDKeHUe OaTapen Moj Harpy3KOil repes BBIKIIOYEHHEM HarpeBaTeNIbHOW KaTyIIKH,
OTKJIFOYAIOLIMM IIE€PBYI0 BBIXOAHYK) MOIIHOCTb [JIs1 BTOPOro kosiuuectsa dtanoB 401-2.
YcTaHOBKa HarpeBaTessi Ha BbICOKOE HAIPSKEHHUE OTHOCUTCS K YCTaHOBKE BXOAHOM JIMHUU OT
OCHOBHOro OJioKa ympaBieHusi (W MHKporpoueccopHoro Osoka) 108 s BKIOYEHHS
ocHoBHOrO MOII-Tpan3uctopa 206, a He K KaKOW-1MO0 KOHKPETHOM TeMIepaTypHOH eI, ITo
NPOMCXOAUT B TEUEHHE OUYE€Hb KOPOTKOTO Meproaa BpeMeHH (TIOpsiiKa MUKPOCEKYH) U TO3TOMY
uMeeT He3HaYuTenbHbIH 3¢ ekt Harpesa. Ha srane S503 B nepBoM ncnofHUTENBHOM LinKJe 401
OCHOBHOH OJIOK yIpaBJIeHUs H3MEPSieT MEepBOE HANPSIKEHUE HATrpPeBaTEIbHON KaTyLIKH
HarpeBaTeNbHON KaTyUIKH B TpeTbeM kojuuecTse 3TanoB 401-3. Ha stanme S504 B mepsom
ucroyHUTeNbHOM 1Hkie 401 OCHOBHOW OJIOK YNpaBiieHUs! NeNaeT May3y C BbIKJIIOYEHHOM
HarpeBaTesbHOM KaTyLIKO /71 4eTBepToro koiuuectsa 3TanoB 401-4. Ha stane S505 B nepsom
UCTIOTHUTENIbHOM IHKITe 401 OCHOBHOM OJIOK yIIPaBIICHUS H3MEPSIET MePBOE HATIPsDKEHHE OaTtapen
0e3 Harpy3ku Oatapeu B msiToM kojimdectse stanoB 401-5. Cnenyer ormeruts, uto Ha ¢ur. 4
KOJIMYECTBO 3TANOB B KAXXJOM HCIOJHHUTEIBHOM LUKJE IOKa3aHO HE B MacmTade, a Ha
OIMHAKOBOM PACCTOSIHUU APYT OT APyTra AJisl IPOCTOThI BOCIIPUSTHUS.

OnHOBpEMEHHO C OCYIIECTBJIEHHEM IIE€PBOTO HCIOJHHUTENBHOTO IMKJIA OCHOBHOH OJIOK
yIpaBJIeHUs] BBINONHSET mepuonudeckue >tambl 451a, 451b, 451¢, 451d orcnexxuBanust ISt
NIOJTyY€HHUS] HOBBIX JAHHBIX 00 M3MEPEHMSX JIJIsl BBIUUCIUTENBHOTO IuKiIa. Kak mokasano Ha ¢ur.
6, BBIYMCIUTENbHBIN LIUKI POBEPSAET, JOCTYIIHbI JIN HOBbIE JaHHbIE N3MepeHHil Ha sTane S601,
€CIM OHU JOCTYIMHbI, BBIYUCJIUTENbHBIN IUKJI Mepexoautr K stamy S602 U BbYHUCIAET
OOHOBJIEHHYIO BBIXOJHYIO MOIIHOCTb. Ha stame S603 OCHOBHOH OJIOK ympaBieHHs Aenaer
OOHOBJIEHHYIO BBIXOAHYIO MOIIHOCTb JOCTYMHOH IJIsi MCIOJHUTEIBHOIO LHKIA. B mpumepe
OOHOBIIEHHAs] BBIXOJIHAsI MOIIHOCTH BBIYUCISIETCS, KaK OMKMCAHO paHee. Eciym HOBblE NaHHBIE
M3MEPEeHHI HeIOCTY ITHBIL, MPOoLiecC BO3BpalaeTcs k 3Tany S601 1 cHOBa MpoBepsieT, TOCTYITHbI JIU
HOBBIE JIaHHbIE U3MEPEHUH U3 UCTIOJHUTENIBHOTO LIMKJIA. JTOT MPOLIECC MOBTOPSIETCS 10 TeX MOp,
MIOKA HE CTaHyT JOCTYMHBIMU HOBBIE JAHHBIE W3MEPEHMI, U MPOLECC MOKET MEePENTH K 3Tamy
S602. B mpumepe nporiecc 3anukinpaetcs Ha 3tane S601 nj1st mpoBepKH HAJTUYHsI HOBBIX JaHHBIX
U3MepeHn Kaxxaple 2 Mc. Takol MHTepBa OKa3aJics MPEUMY IECTBEHHBIM, ITOCKOJIBKY OCHOBHOU
OJOK yripaBJieHus: 00CITy KHBAET U IPyTHe 3aa4u, Hanpumep, coenuHerne Bluetooth. Hanmpumep,
€CIIM UHTEPBAJI, B KOTOPOM NPOBEPSIFOTCS] HOBBIE JAHHbBIE H3MEPEHHH, ObLIT 3HAYUTENBHO JITHHHEE,
U 5TH Jpyrue 3aJa4y 3a7ep>KUBaIU BbIYUCIUTENbHBIM LUKJ, U OH MPOMYCKaJl CBOM BPEMEHHOU
MPOMEKYTOK, TO MPOUAET 3HAYUTENbHBIN NEPUO] BPEMEHH, ITOKA HOBbIE N3MEPEHHBIE 3HAUCHHUS
OyAyT IOCTYNHBL, 3TO MOXET BbI3BaTh 3HAYUTENbHOE HAPYLICHHE CHHXPOHM3ALUHUU M|
HECOTJIaCOBAaHHOCTH BO BpeMEHHU 00padOTKH AaHHBIX. BINONHEHNE BTOPOTO IMKIIA KasKIbIE 2 MC,
Harpumep, oOecTieunBaeT MAKCUMYM 2 MC 3aJepXKKH WIM HapyILIeHWs CHHXPOHHM3aLWU. Bbuio
YCTaHOBJIEHO, YTO 3TO MPUEMJIEMBIN IEPUOA BPEMEHH, HE Y BEJIMYMBAIOLINM YPE3MEPHO HATPY3KY

Ha OCHOBHOH OJIOK yTpaBJIeHUs] MIIH MUKPOIIPOLIECCOP.
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BosBpamasce k nepBOMy HCHOJHUTENBHOMY LMKy, Ha MSATOM KoJnudecTse 3TanoB 401-5
NepBOro HCIONHUTENbHOTO 1uKia 401, Ha sTane S506, OCHOBHON OJIOK yIpaBIEeHUs MPOBEPSIET,
IOCTyIHA JM OOHOBJIE€HHAs BBIXOJHAsl MOIIHOCTh W3 BBMUCIUTENbHOro mukia. Ecmum
OOHOBJIEHHAs! BBIXOJHAsI MOILHOCTD JIOCTYITHA, IPOLIECC MePeXoauT k starmy S507, U MpouCXOoIuT
OOHOBJIEHHE BBIXOAHOM MOIIHOCTH JUISl CIIEAYIOIIETO BBIIOJIHEHHS B IATOM KOJIMYECTBE HTAIIOB.
OnHako B TeueHHe NMepBOro HCIOIHUTEIBHOTO LKA 401 naHHbIE M3MEpeHHid He ObUTH JOCTY ITHBI
IJI BBIYMCIUTENBHOTO LUKJA, MTOCKOJIBKY M3MEPEHHs BCE €Ile BBIMONHATCA. B cBs3u ¢ 3TUM
BBIYHUCIICHHS ele He MPOBOAWINCh. Kak ciencTBie, OCHOBHOM OJIOK yrpaByieHUs] He OOHOBJISIET
BBIXOJIHYIO MOILIHOCTB B MSATOM KosimdecTse 3Tanos 401-5 nepBoro ucnosuurenbHoro nukia 401
IUIsL CIEAYIOLIEro MCHOJHUTENBHOIO LuKJIa. BMecTo 3TOoro mnepsasi BBIXOAHAs MOLIHOCTb
UCTIOJIb3Y €TCsI 111 BTOPOro UCIOJIHUTENbHOTO 1nKia 402, u mpouecc Bo3Bpainaercs Ha 3tan S501
IUIsl BTOPOTO UCHOJNHUTENBHOro nukia 402. To ecTs, mocie nepBoro UCIOIHUTENBHOIO LUKJIIA
401, BTOpON MCNONHUTENBHBIA LUK 402 BBINOIHAETCS C UCHOJNB30BAHUEM NEPBON BBIXOOHOMN
MOILHOCTH.

Ha stane S501 BO BTOpOM HCHONHUTENBHOM LUKJe 402 OCHOBHOH OJIOK yTpaBIeHUS
NPUKJIAAbIBAET MEPBYK BBIXOJHYK MOIIHOCTh HA HArpeBATENIbHYIO KaTYyLIKy JJIsi MEPBOrO
konudectsa 3TanoB 402-1. Ha stane S502 BO BTopoM HUCHONHUTENbHOM Liukie 402 OCHOBHOM
ONOK yIpaBleHHs] YCTAaHABIMBAET HArPEBATENbHYIO KATYIIKy HA BBICOKOE HAINpPSDKEHUE |
U3MeEpsIET BTOPOE HampspKeHUe OaTaped MOjA HArpy3KOH Meper BBIKIOYEHHEM HarpeBaTelbHOM
KaTyUIKH, OTKJIFOYAIOIIHUM MEPBYH BBIXOAHYIO MOIIHOCTB IJIsl BTOPOrO KOJIW4YeCTBa 3Tanos 402-
2. Ha sramne S503 BO BTOPOM UCIIOJHUTENBHOM LinKJie 402 OCHOBHOM OJIOK yIIpaBIeHUs U3MEPSIET
BTOPOE HAMPsKEHUE HArPEeBATENbHOU KaTy KA HATPEBATENIbHON KaTyIIKH B TPETHEM KOJIMYECTBE
sranoB 402-3. Ha stanme S504 BO BTOpOM uCHONHUTEIbHOM Iukie 402 OCHOBHOH OJOK
VIPaBJICHUs JAeNaeT May3y C BBIKJIOYEHHON HarpeBaTeslbHONM KaTyUIKONW MJisi 4Y€TBEPTOrO
konuyectBa 3tanoB 402-4. Ha stane S505 BO BTOopoM HUCTIONHUTENBHOM LiuKie 402 OCHOBHOM
OJIOK yTmpaBieHHUs M3MEpsieT BTOpOE HampsokeHue Oarapen Oe3 Harpy3ku OaTtaped B ISITOM
Koau4decTse 31anos 402-5.

Bo Bpewmst ocyLecTBIeHHs BTOPOTO UCTIOJIHUTENBHOTO LIUKJIA OCHOBHOM OJIOK YIpaBIeHUS
onpenensier Ha 3Tane S601, 4TO HOBBIE JaHHBIE U3MEPEHUN JOCTYIHBI JJIs1 BBIUUCIUTEIBHOTO
nukiga Ha ortane 45le oTcnexuBaHMs, TO €CTb HA IEPBOM 3Tale OTCIEKUBAHUSA, KOTOPBIN
NPOHUCXOANT IOCIE 3aBEPLISHHS TIEPBOrO MCIOIHUTEIBHOTO IMKIIA. 3aTeM mporecc mo ¢ur. 6
nepexonuT K stany S602, 1 OCHOBHOH OJIOK YIPaBJIEHHUs! BBIMOJHSET NEPBbIH BBIYHCIUTEIbHbIHN
Uk 451e, ucnonp3ysl JaHHbIE U3MEPECHUIL.

B npumepe no ¢ur. 4 mepBblil BBIUUCIUTENBHBIA UK 3aHAMAET 3HAYUTEIBHO OOJIbIIe
BPEeMEHH, 4YeM KaKIblii WCIOJIHUTEIbHBIA UK. TakuMm o0pasoM, B KOHI[E BTOPOTO
UCIIOJIHATENIBHOrO HuKIa 402 nepBbIi BBIMUCIUTENBHBIN LUK 451€ BCe ele OCyIeCTBIAETCs, U
OOHOBJIEHHAs! BBIXOJHAsE MOIIHOCTb HE roToBa. TO €CTh, KOrAa BTOPOH MCIIOJHUTEIBHBIM LUK
402 nocturaet stana S506 Ha MATOM KoJindecTBe 3TarnoB 402-5 BTOPOro UCHOJHUTEIBHOTO LIUKJIA,
OOHOBJIEHHAs] BBIXOJHAsl MOLIHOCTb HE JOCTYIHA W3 BBIYUCIMTEIBHOTO ILMKJIA, U TMO3TOMY

npouecc Bo3Bpauiaercs Ha atan SS01 st Tpetbero ucnoaHuTenbHoro nukia 403. ITockonpky B
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KOHLIE BTOporo mukia 402 He roroBa OOHOBJIEHHAs BBIXOAHAS MOIIHOCTb, OCHOBHOH OJIOK
YIIPABJIEHUs] OCYIUECTBIIAET TPETUM UCIIONHUTENbHbIN LHUKI 403, NCNONB3Ysl MEPBYIO BBIXOAHY IO
MOILHOCTb, IIOCJI€ BTOPOr0 UCIOIHUTENBHOrO Lukia 402.

Ha srane S501 B TperbeM wucromHurenbHOM nukie 403 OCHOBHOHM OJIOK yIpaBieHUs
NPUKJIAABIBAET IEPBYI0 BBIXOAHYK) MOIIHOCTb Ha HArpeBaTENIbHYIO KaTyIUKy M1 MEePBOro
kosyectsa 3tanoB 403-1. Ha stane S502 B TpeTheM HCIOIHUTENBHOM IHKJIE 403 OCHOBHOI 010K
YIIPABJICHUS] YCTAHABIMBAET HArPEBATEJbHYIO KATYLIKy HA BBICOKOE HANPSDKEHUE W U3MEPSeT
TpeTbe HampspkeHue Oaraped Moj Harpy3KOH Mepes BBIKJIIOUYEHHEM HarpeBaTeNIbHOW KaTYIIKH,
OTKJTFOYAIO LM TMEPBYIO BBIXOJIHYIO MOIIHOCTbB AJi1 BTOPOro konuuectsa sTanos 403-2. Ha stane
S503 B TpeTheM HCHONHHUTETHbHOM LUKIIE 403 OCHOBHOW OJIOK yIpPaBJIEHUS U3MEPSIET TPETHE
HaIpsDKEHUE HarpeBaTeIbHOM KaTy KU HArpeBaTEIbHOM KaTy LUK B TPETbEM KOJIMYECTBE 3TATIOB
403-3. Ha stare S504 B TpeTheM UCTIOTHUTENLHOM 1K€ 403 OCHOBHOM OJIOK yIIPABJICHUS ENIaeT
nay3y C BBIKJIFOYEHHOM HArpeBaTEIbHON KATYIIKOM Ul 4eTBEPTOro Konudectsa 31anoB 403-4.
Ha stane S505 B TperbeM HCroMHUTENBHOM HUKJE 403 OCHOBHOW OJIOK yIPABICHUS U3MEPSET
TpeThe HanpsokeHne Oartapen 0e3 Harpy3Ku OaTapeu B MATOM KOJndecTBe 3Tanos 403-5.

Korpa tperuii ucnonuutenpHbiil nuka 403 nocturaer msATOro kKojaudectsa 3Tanos 403-5,
ocHOBHOM 0ok 108 ynpaBnenust onpexnenser Ha sTarne S506, YTO BBIMUCIUTEIBHBIA UK 451e
ObLT 3aBepIeH U YTO OOHOBJIEHHAsI BBIXOAHASI MOIIHOCTD ObLiIa BBIBEIEHA M3 BBIYUCIUTENBHOTO
mksia Ha stane S603. Takum 00pa3oM, MPOLECC MCIIONHUTEIBHOTO IUKJIA MEPEXOANUT K 3TaITy
S506, u ocHoBHO#l Omok 108 ympaBieHHs: OOHOBIISIET TMEPBYIO BBIXOAHYK) MOIIHOCTH JIO
OOHOBJIEHHOM BBIXOJHOH MOINHOCTH Ha TSTOM KojudectBe stanoB  403-5 Tperbero
UCIIOJIHUTENIHOrO 1ukia 403.

3aTeM MpoLecc UCIIOIHUTENBHOIO LUKJIA BO3Bpalaercs k atany S501 mis nocienyromero
(unm yerBeproro) ucnonHuTeNbHOro mukna. Ha stanme S501 ocHoBHo# Onok 108 ynpasneHus
OCYILECTBIISIET YETBEPThIA HCIONHUTENbHbIA LUK 404, UCTONB3Ysi OOHOBJIEHHYIO BBIXOIHYIO
MOILHOCTb JJIsl NEPBOTO KOJUYECTBA HTANOB YETBEPTOrO MCHOJHUTENbHOro nukiaa 404-1. Ha
stane S502 B 4eTBEPTOM HCTIOJHUTENLHOM IHKie 404 ocHOBHOI Oji0k 108 ympaBneHus 3aTemMm
YCTaHABIIMBAET HArpeBaTEIbHYIO KaTyUIKy HAa BBICOKOE HANpPSKEHHE U U3MEPSIET YeTBEPTOE
HanpspkeHue OaTaped TOA HArpy3KOW Iepen BBIKJIOYEHHEM HarpeBaTeIbHOW KaTyINKH,
OTKJIFOYAIO UM OOHOBJICHHY IO BBIXOHYIO MOIITHOCTD JJIsl BTOPOTO KormuecTBa 3tanos 404-2. Ha
stane S503 B 4eTBEPTOM HCMONHUTETHbHOM IHKIe 404 OCHOBHOW OJIOK yHpaBlIEHUs] U3MEPSIET
YETBEPTOE HANPSDKEHUE HArpeBaTebHOM KATyLIKW HArpeBaTeNIbHOM KaTyIIKH B TPETbEM
konuyectse 3TanoB 404-3. Ha stane S504 B ueTBepTOM HCHOIHUTENbHOM ILHKie 404 OCHOBHOM
OJIOK ympaBJieHUs] JeaeT may3y C BBIKIIOUYEHHOH HarpeBaTeIbHON KATYIIKOH Ui Y€TBEPTOrO
konuuecTBa 3TanoB 404-4. Ha stane S505 B ueTBepTOM HCNONIHUTEIbHOM IMKJe 404 OCHOBHOM
OJIOK yTIpaBJIeHUs] U3MEPSIET YeTBEPTOE HampspkeHue Oatapeu Oe3 Harpysku Oartaped B MSITOM
KOJIu4ecTse 51anoB 404-5.

Ilocne 3aBeplieHus MNEPBOrO BbMMUCIUTENBHOIO ILMKJIA, Ha 3Tane S603 mpouecc

BBIYHCJIUTEIPHOTO LIMKJIA BO3BpaliaeTcs Ha star S601 u cHOBa nmpoBepsieT, JOCTYIHbI JIU HOBbIE
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JAHHbIE U3MEPEHUN U3 UCIOJHUTENBHOIO LIUKJIA. DTOT MPOLECC MOBTOPSIETCS A0 TEX IMOP, MOKa
HE CTAHYT JJOCTY THbIMU HOBbIE JaHHbIE U3MEPEHUI, U MPOLIECC MOKET MepeiTH K 3tany S602.

Ecnu oOHOBieHHBIE NaHHBIE W3MEPEHUH ellle He NOCTYIHBI, HAIPUMEp, M3-3a TOTO, YTO
YEeTBEPThIN HCIIONHUTENbHBIN MK 404 ¢ ucronb30BaHNEM OOHOBJIEHHON BBIXOJHOM MOIIHOCTH
ele He 3aBepIlleH, OCHOBHOM Oynok 108 ympaBiieHHs BBINONHSET NMepuognyeckue >Tamsl 452a,
452b orcnexuBanus Ha stane SO01 st HOBBIX HaHHBIX n3MepeHud. OcHoBHOH Omok 108
yIPABJIEHUS ONPEAEIISAET, YTO HOBBIE JAaHHBIE U3MEPEHUN AOCTYIHBI AJIs1 BBIYUCIUTEIBHOIO LIUKJIA
Ha 5Tane 452¢ OTCIeXUBaHUs, TO €CTh HA MEPBOM dTale OTCIEKUBAHUS, KOTOPBIM MPOUCXOAUT
MOCJIE 3aBEPIIEHUs Y€TBEPTOTO UCTIOJIHUTEBLHOTO KA 404, 3aTeM npouecc BhIYUCTUTETHBHOTO
LIMKJIA TTepeXoauT K dtamy S602 1 BTOPOro BIMUCIUTENBHOTO UK 452¢, 1 OCHOBHOM OJIOK
yrpasieHuss 108 BBINOMHSAET BTOPOMl BBIYMCIUTENbHBIA LUK 452C, UCNONB3ysl HOBbIE AHHbBIE
U3MEPEHHUIL

3areM TpOLIECC MOBTOPSIETCS, TAKHUM 00pa3oM OOHOBJISII BBIXOJHYEK) MOIIHOCTB, KOTNa
IOCTyITHA OOHOBJIEHHAS BBIXO/IHAS! MOIIHOCTD, U BBIUUCIISIE OOHOBJIEHHY IO BBIXOIHYIO MOIIHOCTb,
KOI'Z1a JOCTYIIHBI HOBBIE JAHHBIE U3MEPEHUN.

Crnenpanuct B JaHHOHM OOJNIACTH TEXHUKH JIETKO MOWMET, YTO MEPBbI BBIYUCIUTEIbHBIN
LIMKJI MOKET 3aHMMAaTh MEHbIIee MM OOJNbIIee BPEMs, Y€M B NPEAbIIYINEM NpUMepe, W YTO
NEPBBI BBIYHUCIUTENBHBIA MK MOXKET OBITh 3aBEpIIEH BO BPEMs BTOPOIO HCIOJIHUTENBHOTO
IMKJIAa TAKUM 00pa3oM, 4TO BBIXOAHAS MOLIHOCTh OOHOBIIAETCSI BO BTOPOM HCHOJHHTEIBHOM
LUKJIE JIJIs1 TPETBErO WUCHOJHUTENBHOTO IUKJA, WU YTO BBIYMCIUTEIBHBIA IIUKJI MOXET OBbITh
3aBEpIIEH BO BPEMsI TPETHETO WK OO0JIee MO3AHEro HCIIONHUTEIBHOTO LIMKJIA TAKUM 00pa30M, YTO
BBIXOHAsI MOIIIHOCTb OOHOBJIIETCS B YETBEPTOM UJIH OOJIee MO3/THEM UCTIONHUTENIbHOM LiuKie. To
)K€ CaMO€ OTHOCHUTCS U K TOMY, KOIZla BBINOJIHAIOTCSL BBIYUCIUTEIbHBIE LIUKJIbI B OTHOLICHUH
JUIMHBI U KOJIMYECTBA UCIIOJTHUTEIbHBIX LIUKJIOB, B 3aBUCUMOCTH OT YCJIOBUI.

OmnucanHple B HACTOSIIEM JOKYMEHTE 3Tarmbl 0OpaOOTKH, OCYIIECTBISIEMbIE OCHOBHBIM
OJIOKOM yTIpaBJICHUS, MOTYT XPAaHUTBCS B IOCTOSHHOM MAIIMHOYHTAEMOM HOCHTENE WJIH
XPaHHMIUILIE JaHHBIX, CBS3aHHOM C OCHOBHBIM OJIOKOM Yy MpaBiieHUs. MallnHOYHTaeMbIH HOCUTEIb
JAHHBIX MOJKET BKJIIOUATh 3HEPrOHE3aBHUCHUMBbIE HOCUTENIM W SHEPrO3aBUCHMbIE HOCHUTEIU.
DHeprozaBUCHMbIE HOCUTENHM MOTYT BKJIOYaTb, CpPEIUd IPOYEro, IOJyIPOBOIHUKOBbIE
3alIOMHUHAIOLIME yCTpONCTBA u JUHAMHWYECKHE 3alIOMHUHAIOLIHE yCTPONCTBA.
DHEeproHe3aBUCHUMbIE HOCHUTENM MOTYT BKJIIOYATh, CPEOU IPOUYEro, ONTUYECKHE AUCKH MU
MarHUTHBIE JUCKHU.

Crnenanucty B JaHHOM 00J1aCTH TEXHUKH Oy €T JIETKO MOHATh, YTO PACCMOTPEHHBIE BhIIIE
BAPUAHTbl  OCYIUECTBJIECHHs B  IPEACTABJICHHOM  BbIIIE  OMNUCAHUHU HE  SIBISIIOTCA
OrPaHUYUTENIbHBIMHY, MPU3HAKH KaXIOTO BAPUAHTA OCYIIECTBIEHHS MOTYT OBITh HCIIOJIB30BAHBI

B ApYyTrux BaprUaHTax OCYyHICCTBIICHUA B COOTBETCTBYHOIIUX CJIyYasix.
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dopmyJia uzodpereHust

VYnpasnsiromee yCTPOWCTBO yCTPOMCTBA, TIE€HEPUPYIOLIErO aj’po30jb, INPU 3TOM
YIPaBJIAIOLIEe YCTPOHCTBO COMAEPKUT OCHOBHOH OJIOK YIpPaBJIEHUS U BBIOJHEHO C
BO3MOJKHOCTBIO COEIMHEHHs C Oarapeeil M HarpeBaTeJbHOH KaTYIIKOHW, NPH 3TOM
OCHOBHOH OJIOK YIPaBJICHUSI BBINOJHEH C BO3MOXKHOCTBIO OCYINECTBIICHUS OJHOTO I
Oonee NCIOTHUTENBHBIX LIUKJIOB, IIPU STOM MEPBBII UCTIOIHUTENBHBIN UK OJHOTO W
OoJiee UCTIOTHUTEBHBIX LIUKJIOB MPENYCMAaTPHBALT:

NPUIO’KEHUE TIEPBOI BBIXOAHON MOIIHOCTH HAa HAarpeBaTEIbHYIO KaTYIIKY
JUTSI TIEPBOTO KOJIMUECTBA 3TAIOB MEPBOI0 UCIIOJHUTENBHOTO LIUKIIA,

OTKJIFOUEHUE TMEepPBON BBIXOAHON MOIIHOCTH M TE€M CaMbIM BBIKJIIOUEHUE
HarpeBaTeJIbHOM KaTyIIKH BO BTOPOM KOJIMYECTBE 3TAIOB, CAEAYIOLINX 32 IIEPBbIM
KOJINYECTBOM 3TaroOB, EPBOrO UCIOJHUTENBHOTO [IUKIIA;

U3MepeHue NEePBOro HaIpPsDKEHUs HarpeBaTesIbHON KaTyLIKU YKa3aHHOH
HarpeBaTeJIbHOM KaTyIIKH B TPEThE€M KOJIMUYECTBE TAIOB, CAEAYIOLINX 32 BTOPbIM
KOJINYECTBOM 3TaIlOB, NEPBOrO HCIOJIHUTEIBHOTO LUKJIA C MEHbIIEH BBIXOIHOM
MOLI[HOCTBIO, YEM TepBasi BbIXOHAsl MOILIIHOCTb, N10JaBaeMasi Ha HarpeBaTeNbHYIO
KaTYLIKY,

NPUOCTAHOBKY C BBIKJIFOUEHHOW HAarpeBaTeIbHOM KaTyIIKOM Ui
YeTBEPTOro KOJMYECTBA ATAIOB, CIEAYIOIIErO 3a TPETbUM KOJINYECTBOM 3TaIloB,
NEPBOr0 UCIIOJHUTEIBHOTO LKA, U

U3MepeHHe IepBOr0 HampshkeHus Oatapen Oe3 Harpy3kd B IISITOM
KOJIMYECTBE 3TAMOB, CIEAYIOIIMUX 34 YETBEPTHIM KOJUYECTBOM 3TaIOB, NMEPBOrO
UCTIOJIHUTENIPHOTO IMKJA, TPU O5TOM HamnpspbkeHue Oatapen 0Oe3 Harpysku
COOTBETCTBYET COCTOSIHMIO Oarapen Oe3 Harpys3Kd, B KOTOPOM HarpeBaTesbHast
Harpyska He NMPUKJIaIbIBAeTCs,

IIPU 5TOM KaXX/IbIH 3Tall B IEPBOM KOJUYECTBE 3TAIIOB, BTOPOM KOJIMYECTBE 3TAIOB,
TPETbEM KOJIMUYECTBE 3TAIOB, YETBEPTOM KOJUYECTBE TAIOB U ISITOM KOJIMYECTBE 3TAIOB
COOTBETCTBYET 33JJaHHOMY I€PHOY BPpEMEHH, U

NpU O3TOM OCHOBHOW OJIOK YIpaBieHHWs JONOJHHUTEIBHO BBIMIOJIHEH C
BO3MOYKHOCTBIO BBIYHCIICHUs] OOHOBJICHHOH BBIXOAHOH MOIIHOCTH Ha OCHOBE IE€PBOTO

HANpPsDKEHUS] HArpeBaTeIbHON KATYIIKH U TIEPBOTO HANpsDKeHHs Oatapen 0e3 Harpys3KH.

Ynpasisiroinee yCTpOMCTBO MO . 1, OTJIMYAIOeecs: TeM, YTO OCHOBHOM OJIOK yIIpaBIeHUs
AOMOJIHUTECJIbHO BBIIIOJHEH € BO3MOXHOCTBIO TIPUIIOKCHUSA O6HOBJ’I6HHOI>1 BbIXOI[HOfI
MOIIHOCTH K HarpeBaTeanoi/'I KAaTyIIKE B MOCICAYIOIIEM HCIOJIHUTCIbHOM LIUKIIC,

KOTOprI\/'I CJIEAYyECT 3a NNEPBBIM UCIIOJIHUTCIJIbHBIM ITUKJIOM.

Ynpasistomee yCTpOHCTBO MO JTIOOOMY M3 MPEABIAYLINX MyHKTOB, OTJIUYAIOIIEECs TEM,

YTO OCHOBHOH OJIOK yOopaBJI€HUA AOMNOJHUTCIIBHO BbBIMOJIHEH C BO3MOXHOCTBIO



BBIYMCIICHUST OOHOBJIEHHON BBIXOAHOM MOIIHOCTH Ha OCHOBE IIE€PBOTO HAIPSDKEHUS
HAarpeBaTeJIbHOW KATYIIKH UM I[EePBOr0 HampspkeHWst Oarapen 0Oe3 Harpy3kd B

BBIYHCJIUTCIBbHOM LHUKIIC, OTACJIBbHOM OT OJHOI'O MU 0oJiee UCTIOTHUTEIbHBIX IMHUKJIOB.

Vnpasnsroiee yCTpOHCTBO IO I1. 3, OTIIMYAIOIIEeCs TeM, YTO OCHOBHOM OJIOK yIpaBlIeHHS
BBIMOJIHEH C BO3MOKHOCTBIO OCYIIECTBJICHUS BBIYHCIUTEIBHOrO LKA U OAHOTO HIIH
Ooyiee MCTMOJHUTEIBHBIX LIMKJIOB C HCIOJb30BAHUEM OTHENbHBIX (DYHKIIMOHAIBHBIX

BO3MOXKHOCTEH 00pabOTKH.

Ynpasstomee yCTpOUCTBO MO M. 3 Wik M. 4, OTJIUYAOIIEECs] TEM, YTO OCHOBHOM OJIOK
VIIPABJICHUsS] JOTOJHUTEIBbHO BBIMOJHEH € BO3MOKHOCTBK) OCYLIECTBJIEHUS BTOPOTO
UCTIOJIHUTENIbHOTO LHWKJA, TMPU 3TOM TEPBBbIA HMCIOJHUTENbHBIA LMK CMEIIeH OT
MOCJIEAYIOLIErO UCTIOJHUTENIBHOTO LIMKJIA [0 MEHBIIIEH Mepe Ha BTOPOW UCTIOJHUTENbHBII
LUKJI, ¥ TJI€ BTOPOW UCTIOJIHUTEIIbHBIN ITUKJI TIPEyCMaTPUBAET:
MPWIOKEHUE TEPBOI BBIXOIHON MOIIHOCTU HA HArpeBAaTENbHYIO KaTYIIKY IS
MEPBOr0 KOJIMYECTBA 3TAMOB BTOPOr0 UCMOJHUTEIBHOIO LIMKJIA,
U TPU 3TOM OCHOBHOW OJIOK YHpABJIEHUS OCYIIECTBISICT BBIYUCIUTEIBHBIA ITUKJ TIO

MEHBIIIEH MEPE YaCTUYIHO MapaJlICIbHO BTOPOMY UCIIOJITHUTCIIBHOMY LTHUKITY.

Ynpasisiroee yeTpoicTBO MO JIFOOOMY U3 MII. 3—35, OTJIHYAOLIEeCs] TeM, YTO OCHOBHOMU
OJIOK yIpaBJIEHUS JOTIOJHUTEIBHO BBIMOJIHEH C BO3MOHOCTBIO OCYIIECTBJICHHS TPETHErO
HCTIOJIHUTEJIBHOTO LUKJIA MEXAY MEPBbIM HCIOJHUTENIbHBIM LUKJIOM U MOCIEAYIOIIUM
HCIIOJIHUTEJIbHBIM LIUKJIOM, TIPU 3TOM TPETUN UCTIOJHUTENIbHBIN LIUKJI TPEAYyCMATPUBAET:

NPWIOXKEHUE TMEPBON BBIXOJHON MOIIHOCTU HA HArpeBAaTENIbHYIO KaTYLIKy IS
MEPBOrO KOJIMYECTBA HTANIOB TPETHErO UCIIOJHUTEIBHOIO LUK, U

OOHOBJICHHE TIEPBOH BBIXOAHOW MOIIMHOCTH 1O OOHOBJIEHHON BBIXOIHOM
MOII[HOCTH B OTBET Ha OMpEAeNieHHE TOro, 4TO OOHOBJIEHHAs BBIXOIHAS MOIIHOCTh

AOCTYITHA U3 BbIYUCIIUTEIbHOT'O UKIIA.

Ynpasstoiee yCTPOHCTBO MO JTIOOOMY M3 MPEAbIAYIINX MYyHKTOB, OTJIUYAIOIIEECs TEM,
YTO KaxKJaasl BbIXOAHAA MOUIHOCTb MPEACTABIIACT CO6OI\/'I BbIXOI[HOfI CUrHaj ¢ MHpPOTHO-

UMITYJIbCHOW MOZYJISIUEH CO CBSI3aHHBIM pabOuHUM IIHKJIOM.

Ynpassiroee yCTpOHCTBO MO JTIOOOMY M3 MPEABIAYLINX MyHKTOB, OTIUYAIOIIEECs TEM,
YTO OCHOBHOM OJIOK YIIPABJICHHUS BBIITOJHEH C BO3MOKHOCTBIO BBIUHCIIEHUS TEMIIEPATYPbI
HarpeBaTe/IbHON KAaTyLIKM HAa OCHOBE CONPOTHUBIICHUsS HArpeBaTeIbHOM KaTYLIKH, U
JOTMOJHUTEBHO BBIMIOJHEH C BO3MOKHOCTBEO BBIYUCIEHUS OOHOBJIEHHOW BBIXOIHOMN
MOIIIHOCTH Ha OCHOBE Pa3HOCTH MEXIY BBIMUCIECHHON TeMIIEpPaTypoOl HarpeBaTeIbHOU

KaTyIIKU U LEeJIeBON TEMIIEPATyPON HarpeBaTeIbHOU KaTyLIKH.



10.

11.

12.

13.

14.

15

VYnpasstoiee yCTpOUCTBO MO M. 8, OTJIMYAIOLIEECs T€M, YTO AOMOJHUTEIBHO COAEPKUT
U3MEPUTECIIBHYO TMOACXEMY HaneBaTeHbHOfI KaTyHlIKy, MOpHU 3TOM U3MCPUTECIIbHAA
noacxemMa HarpeBaTeanof/'I KaTyllKu COACPIKHUT KICMMY 6aTapeH, MNOAKIIFOYECHHYIO0 K

HArpeBaTeJIbHON KaTYIIKE U TECTOBOMY PE3UCTOPY, PACIION0KEHHOMY MEXAY HUMU.

VYpasasiolee yCTPONCTBO MO 1. 9, oTHyaroieecs TeM, 4TO U3MEpPUTENIbHAs MOACXeMa
HArpeBaTeJIbHOW KAaTyIIKH MpeIHa3HauYeHa JJIS MPHJIOXKEHHUsT MEHbLIeH MOIIHOCTH, YeM
nepBasi BbIXOOAHAsA MOIMHOCTb, Ha HaArpeBaTCJIbHYHO KaTYIIKy A U3MEPCHUS TEPBOTO

HaIpsAXKCHHUA Haf‘peBaTeJIbHOfI KaTyILIKH.

Ynpasisromee yeTpoicTBo 1o . 9 win m. 10, oTaudaromeecs: TeM, YTO OCHOBHOM OJIOK
YIPaBJC€HH BbIIIOJIHCH C BO3MOKHOCTBHO BbIYUCIJICHUA COIIPOTUBJICHUA HaneBaTeHbHOﬁ
KaTyIIKU Ha OCHOBC INECPBOTO HAIPAXKECHUA HarpeBaTeanoi/'I KaTyILIKH, COMPOTUBJIICHUA

TECTOBOI'O PE3HCTOPA U MEPBOroO HAIpsKeHUs Oatapen O0e3 Harpy3KH.

Ynpasisiroiee yCTpOHCTBO MO JTIOOOMY U3 MPEABIAYLINX MyHKTOB, OTJIUYAIOIIEECs TEM,
YTO OCHOBHOM 6.]'IOK YHpaBJIC€HUA JOMMOJHUTECIBHO BbIITOJHEH C BOBMOXXHOCTBIO BO BTOPOM
KOJINMYECTBEC OTAIllOB YCTAHOBKHU HarpeBaTeanoi/'I KAaTyIIKU Ha BBICOKOC HAIPSXKCHUEC U
U3MEpPEHUs] TNEPBOTO HANPsDKEHUs OaTaped IO HArpy3Kol Tmepen BBIKIFOUYEHUEM

HarpeBaTe/IbHON KaTYILIKU.

Ynpasisiroree yCTpOHCTBO MO JJIOOOMY M3 MPEABIAYLINX MyHKTOB, OTJIUYAIOIIEECs TEM,
YTO JIOTMOJIHUTENIBHO COAECPIKUT MEPBbIN TPAH3UCTOP, MPU 3TOM BXOJHOM CUTHAJI LIUPOTHO-
UMITYJIbCHOW MOAYJSILUU TEPEKIIIoUaeT MepPBbI TPAH3UCTOP ISl MOJAYM BBIXOAHOTO

CHUTrHaJia LHHpOTHO-PIMI'Iy.IIbCHOﬁ MOAYJISILIUU Ha HArp€BaTEJIbHYIO KATYIIKY.

YCTpolcTBO, reHepupylolee aj’po30Jib, COAEpIKallee YMPaBJSIOIIEe YCTPOWCTBO IO

JT000MY M3 MPENbIYLIUX MYHKTOB.

. Cniocob paboThl yrpaBJIstOLIero yCTpoiCcTBa yCTPOICTBA, TEHEPUPYIOIIEro a3p0o30Jib, PU

5TOM CIIOCOO BKJIFOYAET:
B HepBOM HNUCIIOJTHUTECJIIBHOM ILIHUKIJIC:

MIPUJIOKEHNE NEPBOM BBIXOJHON MOLIHOCTH HA HArPEBATEIbHYIO KaTYILIKY
JJIA nepBoro KOJIMYECCTBA 3TAIIOB nepBoro HUCITIOJIHUTCJIBHOTO ITUKIJIA,

OTKJIFOUCHUC HepBOI\/'I BI:;IXOI[HOI\/'I MOIDIHOCTHU U TEM CaMbIM BBIKJIFOUCHUC
Hal"peBaTe.]'IbHOfI KaTYH_IKI/I BO BTOpOM KOJIMYECTBE 3TAIIOB, cne):[y}oun/lx 3a HepBbIM
KOJIMYCCTBOM 35TallOB, nepBoro HUCITIOJIHUTCJIIbHOI'O IUKJIA,

U3MEPEHHE MEPBOr0 HAIPSDKEHUs] HArPEBATENbHOW KaTYLIKW YKa3aHHOU
Hal"peBaTeJ'IbHOfI KaTYLHKI/I B TpeTbeM KOJIUYCCTBE 5TAIlOB, CJ'Ie)_IYIOH_II/IX 3a BTOprM

KOJIMYECTBOM 3TAIlOB, IEPBOTO HUCIIOJIHUTECIIBHOTO LIUKJIA C MEHBIIEeN BBIXOIHOMN
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MOIIIHOCTBIO, Y€M Ie€PBasi BBIXOAHAS MOLITHOCTb, ITO/1aBaeéMast Hd HarpeBaTEIbHYIO

KaTyLIKY;

NPUOCTAHOBKY C BBIKJIOYEHHOHM HArpeBaTeIbHOM KaTyIIKOM I

YETBEPTOrO0 KOJIMYECTBA ATAIOB, CIEAYIOLIETO 38 TPETbUM KOJHUYECTBOM 3TAIIOB,

NIEPBOTO UCTIOJHUTENBHOTO LIUKJIA;, U

MU3MEpPEeHHEe NepBOro HampspkeHWs OaTapen O3 Harpy3kd B IIATOM

KOJIMYECTBE HTAIOB, CIEAYIOIINX 32 YETBEPTHIM KOJMYECTBOM 3TAIOB, NEPBOIO

UCTIOJTHUTENIbHOTO IIMKJIa, MPH OSTOM HampspbkeHue Oatapen 0e3 Harpys3ku

COOTBETCTBYET COCTOSIHMIO Oarapen Oe3 Harpy3ku, B KOTOPOM HarpeBaTebHas

Harpy3ka He MPHUKJIAIbIBAETCS,

TIPY 3TOM KaXKIbIi 3Tal B IEPBOM KOJIMYECTBE 3TAINOB, BTOPOM KOJUYECTBE 3TAIIOB,
TPETHEM KOJIMYECTBE 3TAIOB, YETBEPTOM KOJIMYECTBE STAIOB U IMATOM KOJIMYECTBE STAIIOB
COOTBETCTBYET 3aJaHHOMY MEPUONYy BPEMEHHU; U

OpU 3TOM CHOCOO JIOTMOJHUTENIbHO BKIFOYAET BBIYHCICHHE OOHOBJIEHHOM
BBIXOJHOH MOIIHOCTH Ha OCHOBE MMEPBOTO HAMPSUKEHHsS HArpeBaTEIbHON KATYIIKHA H

MIEPBOrO HAMPsDKEHUs: OaTtapen Oe3 Harpy3Ku.

IIOCTOSIHHBIM MalIMHOYUTAEMBIA HOCHUTENb, XPAHSIUUM WHCTPYKLHUH, KOTOPBIE IpPH
BBITTOJIHEHUH OJHUM HJIM OOJiee IpoLeccopaMy OOeCTIeYHBAalOT BBIOJHEHHE OJHUM WIIH
OoJee mpoLeccopamu:

B [IEPBOM UCIOJHUTEJIBHOM LIUKJIE!

MPWIOXKEHUsS] MEPBOM BBIXOJHOH MOLIHOCTH HAa HArpeBaTENIbHYI) KaTyLIKYy MJIs
NEPBOrO KOJIMYECTBA HTAIIOB MIEPBOIO UCIIOIHUTENIBHOIO LIUKIIA,

OTKJIIOUEHHUs] TEepPBOH BBIXOJHOW MOIMHOCTM U TEM CaMbIM BBIKJIIIOUEHUE
HarpeBaTeNIbHON KaTyIIKW BO BTOPOM KOJMYECTBE STAIOB, CIEAYIOLIUX 32 NEPBBIM
KOJMYECTBOM 3TAIOB, NEPBOr0O UCHOJHUTEIBHOTO LIUKJIA,

U3MEpPEHUsI MEepPBOr0 HANPsOKEHMs] HArpeBaTeNbHOM KATYLIKU  yYKa3aHHOU
HArpeBaTeNIbHON KAaTyLIKM B TPETbEM KOJMYECTBE 3TAIOB, CIENYIOLIUX 33 BTOPBIM
KOJIMYECTBOM 3TaloOB, MEPBOr0 HCIOJHUTENBHOIO LHMKJIA C MEHbLIEH BbIXOJHOU
MOIIHOCTBIO, 4Y€M IepBas BBIXOJHAs MOINHOCTb, IOJIaBaeMasi Ha HArpeBaTENIbHYIO
KaTyIIKY;

MPUOCTAHOBKU C BBIKJIIOUEHHON HArpeBaTebHOM KaTYLIKON IJIsl 4€TBEPTOrO
KOJIM4YECTBA OTaloB, CJEAYIOLWEr0 3a TPETbUM KOJIMYECTBOM 3TAaloB, MEPBOrO
VCIIOJIHUTEJIBHOTO LIUKJIA; U

M3MEpPEHHsI MEePBOro HANpsDKeHUs1 Oartaped BHE HArpy3KH B ISITOM KOJIUYECTBE
5TAIOB, CIEAYIOIIMX 33 YE€TBEPTHIM KOJUYECTBOM 3TAIOB, MEPBOrO HCHOJHUTEIBHOIO
LIMKJIa, IPH 3TOM HanpsDKeHHe OaTapeu BHE HArPy3KHU COOTBETCTBYET COCTOSIHUIO OaTapen

0e3 Harpy3k#, B KOTOPOM HarpeBaTesibHasl Harpy3Ka He MPUKJIaIbIBASTCS,



IIpU 5TOM Ka)KI[beI OTall B IEPBOM KOJIMYCCTBE 5TAIIOB, BTOPOM KOJINYECTBE 3TAIIOB,
TPETHEM KOJIMYUCCTBE 3TAIIOB, YETBEPTOM KOJIMYECTBE 5TAIIOB U MATOM KOJIMYCCTBE 3TAIIOB
COOTBETCTBYET 3a[aHHOMY TIEPHOY BPEMEHH, U

JOITIOJIHUTCJIBHO BKJIFOUACT BBIYUCIICHUC O6HOBJ'IeHHOfI BbIXOI[HOﬁ MOIIIHOCTHU Ha
OCHOBE EPBOTO HAIPSLKEHHUST HATPEBATENbHOMN KAaTYIIKK U [IEPBOTO HAINPsDKEHUs OaTapen
0e3 Harpys3KH.
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TIpunoxenne neppoi BEIXOIHOH MOITHOCTH Ha

HAIpEBaTENbHYIO KATYIIKY [T IEPBOTQ KOTHYECTRA
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[IpunoxeHue MepBOH BEIXOIHOH MOIMHOCTH HA
HarpeBaTeNbHEYIO KATYIOKY I/ IIEPBOTO

h 4

KOIIHYCCTBA 2TAIlOB

~—- 5501

3

OTKIIOUEHHE BRIX0THOH MOIITHOCTH €
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M3MepeHre HAIPSOKEHAN HarPEeBATEIBHOH
KATYIIKH HA TPETHEM KOIHIESCTBE ITATIOR
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HPHOCTaHaBJIBBaHHe IOpH OTEIIFOYCHHH

HATPeBaTENLHON KaTYIIKHA A 9CTBEPTOrO
KOITAYCCTBA ITAIIOB
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HaMeperne HanpskeHns 6aTapeH BHE HACPY3KH
HA [IATOM KOHYCCTBE ITATIOB
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