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(57) Pedpepar:

MpucTpin ana KOHTPOMK rniLepnHOBUX ppakuii B Gioguseni BKMYAE MNOCMIAOBHO 3'€QHAHUN
reHepartop 30yLKylounx iMNynbciB, BUNPOMIHIOYNA NEPeTBOPIOBaY, NpuUiAManbHUN NepeTBOpoBaY,
nigcvnioBay, geTektop i opmyBady OAMHOYHMX IMNYMbCIB, BUXiO SKOro Migknio4yeHo A0 BXxoay
reHepartopa 30YymXylunx iMNynbciB, MOCMIJOBHO 3'€QHaHUI BUMIpIOBaAY 4acoBUX iHTepBaniB, BXig
AKOro MigKMIOYEeHO OO0 OpYroro BMXOAy reHepartopa 30ymKyrouux iMnynbciB, iHOMkaTop, dopmyBay
OLMHOYHUX IMNYNbCIB MIAKMHOYEHO MK reHepaTtopom 30ymKyloumx iMMAynbCciB i popMyBademM
iMAynbCiB, reHepaTop NiYUNbHUX IMMYNLCIB, BUXi4 SIKOro NigKMHYEHO OO ApYroro BXoAy iHauMkaTtopa, i
KOMyTaTop, SKUA  BKMKOYEHO MDK  BUMPOMIHIOOYMM  MepeTBopioBadYeM i npunumMansHUM
nepeTeBoptoBayeM, KOMMapaTop, SKUW NiOKNIOYEHO MK AeTeKTopom i dhopmyBaveM imMnynbciB, Ta
OBINKOBI NIYNNBHUKN BXif SIKUX NiKMHOYEHO 0O APYroro BUXo4y reHepaTtopa 36ymKyoumx iMnynecis, a
BUXig OBIMKOBUX MIYWUMNBHUKIB NiAKNIOYEHO A0 UMdpO-aHaroroBoro nepeTrsopltoBadva, BuUXig SKOro
nigKknioYeHo [0 Apyroro BXody KomrapaTopa, BuXif SKOro MOCnifoBHO MNiAKMOYEHO [0 BXoay
dopmyBaya iMnynbCiB, BMXig SKOro NigknioveHo Ao Bxody dopMyBaya OOUHOYHMX iMNYMbCiB, BMXi
SKOro 3'eQHaHO 3 ApYyrMM BXOAOM BMMIpiOBaya 4acoBMX iHTepBarnis, NpMYOMY MPUCTPIA OCHAaLLEHO
MiKPOKOHTpPOepoM rniLepnHOBUX dopakLin B ioauseni.
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KopurcHa mogenb HanexuTb A0 TEXHIKM KOHTPOIO SIKICHMX MOKa3HUKIB PiAKMX CepedoBuL i MOXe
OyTn BMKOpUCTaHa ANSA OiarHOCTYBaHHA NanvMBHO-MACTUIbHUX MaTepianiB 6ionoriyHOro NoXoaXXeHHs
B ABWUI'yHaxX BHYTPILLUHbOroO 3ropaHHsi MOOINbHOI TEXHIKM.

Bigomnii  npucTpii  kOHTponto 3abpyQHEHOCTI MOTOPHOMO Macna B ABUIYHax BHYTPILHBbOIO
3ropaHHs [lMat. Ne 23108, YkpaiHa, GO1N 29/00, GO1N 33/26, onybon. 2007, b. Ne 6], npunHATMIA 3a
NPOTOTMMN, BK/OYAE MOCMIQOBHO 3'€QHAHUN reHepatop 30ymKyl4MX iMMynbCiB, BUMPOMIHIOYMNA
nepeTeBoploBay, nNpuiManbHUA nepeTBoOploBaY, nigcumnoBaYy, AeTekTop i gopMyBay OOMHOYHMUX
iMNynbCiB, BWXIi4 SIKOTO MiOKMIOYEHO OO BXOAY reHepaTtopa 30ymKyluMx iMMynbeiB, MOCNIAOBHO
3'eQHaHWIA BMMIpIOBAY YacoBUX iHTepBaniB, BXi4 SIKOro Migknio4yeHo OO0 ApYroro BMxoAdy reHeparopa
30yMKYOUMX iIMMYNbCiB, iHAMKATOP, POPMyBay OOUHOYHMX IMMYMbLCIB NIAKNIOYEHO MiX reHepaTopom
30ymKyounx iMnyneciB i popmyBayem iMNynbCiB, reHepaTtop NiYWnbHUX iIMAYMbCIB, BUXiA4 SKOro
NigKIlYeHo OO0 Apyroro Bxody iHAWKaTopa, i KOMyTaTop, SIKMA BKMIOYEHO MiX BUMPOMIHIOKYUM
nepeTBoploBaYeM i NpuiMansHMM NepeTBOpoBaYeM, KOMNapaTop, SKUM MigKNoYeHO MK 4eTEeKTOpOM
i cbopMyBayem iMMNynbCiB, Ta [AOBINKOBI NIYUNBHMKKW, BXi4 SKUX MiKMOYEHO OO0 OpYyroro Buxony
reHepartopa 30y[IKylumx iMMynbCiB, a BuUXiO ABIMKOBUX MiYWMBbHUKIB MNIgKMYEHO 00 uudpo-
aHanoroBoro nepeTBoptoBaYya, BMXia SKOro Nigknio4eHo OO0 ApYroro Bxody Komnaparopa, Buxig sikoro
nocnigoBHO NIAKMOYEHO A0 BXxody dopMyBada iMNymnbCiB, BUXi4 SKOro MigKM4yeHO [O BXoAy
dopmyBada OAMHOYHUX IMNYNbCIB, BMXi4 SKOro 3'€eQHaHO 3 APYrMM BXOAOM BUMIptoBada 4acoBMX
iHTepBanis.

Heponikom BigOMOro mnpuUCTpPoOlo, NPUAHATOrO 3a NPOTOTUM, € HEBUCOKAa TOYHICTb, Benuka
NPOTSXKHICTb | CKNaAHICTb BUMIPIOBaHb aKyCTUYHMX napamMeTpiB 6e3 YiTKOro ix dikCyBaHHs, L0 MOXe
NpMBECTM OO CMOTBOPEHHS MPUAHATUX CUrHanie, OmKe [0 MNOXUOKM BUMIPIOBaHb CUrHamny B
OOCIiAHOMY CepefoBULL.

B ocHoBYy kopucHOi Moaeni noctaBneHa 3agada yOOCKOHANEHHs MPUCTPO ANA KOHTPOI
rniuepvHoBunx dpakuin B 6iogmaeni, B AKOMy, LUNSXOM BBELAEHHSA MIKPOKOHTpOSiepa, a TakoX HOBUX
3B'A3KIB MK enemeHTamu, 3abe3neyyeTbCsi BMMIpHOBaHHS aMnniiTyouM MPUUAHATOrO CcurHany, sika
BMKOPUCTOBYETBCS $K iHdopmaTMBHa. 3a paxyHOK LbOro nigBULLYETLCA TOYHICTb BMMIpHOBaHb
rniuepuvHoBNX dopakuin B Giogmseni, HaQiHICTb CUCTEMM, ii THYYKICTb, Ta 3MEHLUEHHS CMOXWBaHOI
MOTY>XHOCTI.

lMocTtaBneHa 3afjaya BUPILLYETLCA TUM, WO Y BIJOMOMY NPUCTPOI, WO BKNOYAE NOCMIJOBHO
3'egHaHMA reHepaTop 30yMXKylouux iMMynbCiB, BUMPOMIHIOKYUA MEepeTBOPOBAY, MNpUAMAarbHUN
nepeTsoploBaYy, niacuniosay, AeTekTop i popmMyBad OAMHOYHUX IMNYMbLCIB, BUXIiA AKOro MigKnioYeHo
00 BXo4y reHeparopa 30ymKyroumx iMnynbciB, NOCNIAOBHO 3'€QHaHN BMMIpIOBaY YacoBMX iHTepBanis,
BXif, SIKOro MiAKMHYeHO 40 APYroro Buxody reHepartopa 36yaxytoumx iMnynbecis, iHgukaTop, doopMmysad
OOMHOYHMX iMNYNbCIB MiAKMOYEHO MiX reHepatopoMm 30ymkyloumx iMnyneciB i dopmyBayvem
iMNynbCiB, reHepaTop NiYUIbHUX iIMNYNbCIB, BMXIA AKOro MigkMioyYeHo A0 Apyroro Bxody iHaukaTtopa, i
KOMyTaTop, SKWMA  BKINIOYEHO MDK  BUMPOMIHIOOYMM  MNepeTBopioBaYeM i NpuiAMansHUM
nepeTeBoploBayYeM, Komnapatop, SKU/A MigKMNoyYeHo MK geTeKkTopoMm i hopmyBayem iMnynbCis, Ta
ABIVIKOBI NIYMIMbHUKN BXig SKMX MiOKMOYEHO OO APYroro BUXoQy reHepaTopa 30ymXKyynx iMnynbCis, a
BUXiO [OBIMKOBMX NIYUIBbHUKIB NIOKMIOYEHO OO0 UMGPO-aHanoroBoro nepeTeBoptoBada, BUXiO SAKOro
NigKIloYeHo [0 OpYyroro BXOAY KoMMapaTopa, BuXid SKOro nocrigoBHO MiKNIOYEHO [0 BXOAy
dopmyBaya iMNynbCiB, BUXIA AKOro NiaknoyeHo 40 Bxody ¢opMyBaya OAMHOYHMX iIMMYNbCIB, BUXIA
AKOro 3'e4HaHO 3 ApyrMMm BXOOOM BUMIpIOBava 4YacoBWMX iHTepBanis, 3rigHO 3 KOPUCHOK MOAEnno,
NPUCTPIN OCHALLEHO MIKPOKOHTPOMEPOM rniuepunHoBmX dopakLiv B Giognseni.

BeegeHHs y BigOMMI NPUCTPIN MIKPOKOHTpornepa 3abe3nedye KOHTPOMb rMilepuHOBUX hpakuin B
Oioaunseni BMLE KPUTUYHMX NMOKa3HUKIB i JO3BOMISIE MPOBOAUTU EKCNpec-aHanianm akocTi 6iognsens, sk
B NabopaTopHMX yMOBax, Tak i 6e3nocepeHbO B NPOLECi ekcnnyaTauii MOBiNbHOI TEXHIKM.

CyTb 3anpornoHOBaHOro NPUCTPO0 MOSICHIETLCS KPECIEHHsIM, Ha SIKOMY 306paxeHa 6riok-cxema
NPUCTPOIO AN KOHTPOIIO rMiLeprMHOBUX dppakLii B Gioanseni.

MpucTpin onst KOHTPONK rniuepuHoBuX dpakuii B Giogmseni MICTUTb MOCNIAOBHO 3'edAHaHUIA
reHepatop 30ymKyrouMx iMnyneciB 1, BUNPOMIHIOYNIA  €NEeKTPOaKyCTUYHMI NepeTBoptoBaYy 2,
npuAManbHUA enekTpoakyCTUYHUI nepeTBoptoBad 3, LLO 3HAXOoOUTbCHA B BUMIpHOBanbHin kamepi 4,
fKka 3 JocrnigHMM 3pa3koM pO3MilLlyeETbCS B BOASHOMY TepMocTaTi 5, nigcunioBad 6, getektop 7,
komnapatop 8, popmyBay imnynbciB 9, opmyBayd oAnHOYHUX iMnynbeiB 10, BUXiA SAKOro nigknioyeHo
00 Opyroro BxoAy MikpokoHTporiepa 11, neplumin Bxig MiKpokoHTponepa 11 nigknoyeHo Ao Apyroro
BMXOAY reHepaTopa 30ymkyoumnx imnyneciB 1. KpiM LbOro 3 pyroro BUXo4y reHepartopa 30ymKyrumx
iMmnynbciB 1 nigknioYeHo BXig ABIMKOBUX RiYUNbHUKIB 12, BUXiO SKMX MiOKNIOYEHO 0 BXody uudpo-
aHanoroBoro nepetsoptoBaya 13, BUXig SKOro nigknio4eHo Jo Apyroro Bxogy KomnapaTopa 8.

MpurcTpin ons KOHTPOSO MMiLepPMHOBUX dopakuin B Biognseni npauoe HAaCTYNMHUM YMHOM.
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leHepaTop 36ymxyloumx iMnynbciB 1 BUpoOBNsie nepioguyHy nNOCMIQOBHICTL iMNYNbCiB 3
TpMBanicTio, ska [JOPIBHIOE  NONMOBWHI  MNepiogy  BfacHMX  KOMMBaHb  BUMPOMIHIOKYOro
€IeKTpoaKyCTUYHOro MepeTBOpiOoBaYa, SKi MOAAKTbCA Ha BUMPOMIHIOKYMIA  €NEKTPOaKyCTUYHWN
nepeTeoptoBay 2. AKyCTUYHI curHanm OyayTb BMNPOMIHIOBaATUCL B AOCNIAHMIA 3pa3ok i Yepes3 vac
3aTpumkn T, OyayTb NPUAHATI NpUAManbHUM NepeTBoptoBayYeM 3 i NepeTBOPATLCA B €NEeKTPUYHUNA
curHan. ®opma curHany nicnsi npunuManbHOro nepeTteoptoBada 3 Gyge nigcuneHa nigcunioBadvem 6.
[aHun curHan HagxoguTb Ha BXig amnniTyaHoro getekrtopa 7, Ae dopmyeTtbes nisnepiod 19, akui
HagxoouTb Ha komnapatop 8. [lpu AgonoBHeHHI KomnapaTtopa 8 dopmyBayeM imnynbciB 9 i
dopmyBadeM ofMHOYHMX iMNynbciB 10 dopmyeTbCs iHTepBan 4acy Bif MoYyaTKy BUMIPHOBaAHHS
niHiMHO-3pocTatoyoi Hanpyru, sika gopisHioe Hymno (Up,,=0) oo peanisadii ymoBKW, npu SKi MiHiAHO-
3pocTatoda Hanpyra 6yae gopisHioBaTu, abo 6yae 6inbLUOK HANPy3i NPUAHATOrO CUrHanNy akyCTUYHUM
nepetsoptoBadem 3 (U;;,2U,,). JliHinHO-3pocTatova Hanpyra (U,,;,) 6yae BMpobnstucb 3a 4ONOMOro
OBIMKOBUX nivunvnbHUKIB 12 i umdpo-aHanorosoro nepetsoptoBada 13. CwurHan (Un,,) 3 Buxogy
reHepartopa niHiNHO-3pOoCTaloYol Hanpyrn HagxoauTb Ha Apyrvn BXig komnapaTopa 8 i € Hanpyrow
AVICKpUMIHALT, NpyM yMOBI, WO Ha nepwwui Bxig Komnapatopa 8 nogaetbca curHan (U,,) B paHin
CUCTEMI BMPILLYETbCS 3a[aya BUMIPIOBaHHA amMnmliTyan NPURHATOrO CUrHany, Ik BUKOPUCTOBYETbLCS
SK iHbopMaTUBHUA.

3HaveHHs amnnitygn (Uyp), 9Ky HeoOXiOHO BM3HA4UTW, MNEPETBOPIOETBCA B CUrHam 3
nponopuinHoto TpueanicTio. Lle gocdraetbcs TuUM, WO Ha BUXO4i komnapatopa 8 OTpuUMyloTb
NOCMiAOBHICTb 3amnycKar4umx iMMynbCiB B MOMEHT NepeBepLUeHHs] BUMiptoBanbHUM curHanom (Ug),
niHinHo-3poctatoyoi Hanpyrm (Up,), SKkMMm 3anyckaetbcs opmyBad OAMHOYHMX iMnynbcie 10 3
NOBTOPHUM 3anyckom. Ha BMxodi OCTaHHbOro OTPUMYIOTb IMNYMbLC, TPMBAMICTb SAKOro mponopuiiHa
BennumHi  (Uy,), SKy HeoOXigHO BU3HAuYMTKU, $IKa 3aMOBHIOETLCA OOUHOYHMMMK iMMyfbCaMu, SKi
nogatoTbCs Ha MikpokoHTporiep 11. MikpokoHTponep 11 nepexoanTb B pexum 36epiraHHA NOTOYHOT
iHdopmauii. OTpumaHe 3HaveHHs 6yge nponopuivive BenuyuHi (Uyp) | HaaxoanTb Ha 6ok iHguKaTopis
MiKPOKOHTpoOrnepa.

BennunHa (U,,), sika Oyna BumipsiHa, BigoOpaae piBeHb aKyCTUYHOTO CWUrHamy Ha BWXOAi
BUMIptOBanNbHOI Kamepu i 3anexuTb Big BNacTMBOCTEN [OCMIAHOMO cepefoBullia, a OTXKe Big
KOHLIeHTpau,ii rniuepnHoBux dpakuin B biogmaeni.

®OPMYIA KOPVUCHOI MOJESI

MpucTpin ona KOHTPOMO rrilepuHOBUX opakuin B Giogmseni, WO BKMOYAE MOCMNIAOBHO 3'€AHaHUN
reHepatop 36ymKyrouux iMnynbCciB, BUNPOMIHIOIUNIA NEepeTBOPIOBaY, NpUManbHUA nepeTBopoBay,
nigcunioBayd, AeTekTop i opMmyBay OAMHOYHWUX IMNYMbLCIB, BUXiA SKOro MNiAKMOYEeHO [0 BXOoAy
reHepartopa 36ymKyl4uMx iMMynbciB, MOCMIAOBHO 3'€éQHAHUA BMMIpOBay 4acoBMX iHTepBarnis, BXia
AKOro NigKnNioYeHo A0 OpYroro Buxody reHepatopa 36ymkyloumx iMnynecis, iHgukaTop, dopmysad
OOMHOYHMX iMNYNbCiB MiOKMYEHO MK reHepaTtopoM 30ymkyloumx iMnyneciB i copmyBayem
iMMyNbCiB, reHepaTop NiYMMbHUX IMNYMbLCIB, BUXIA AKOro Migknio4eHo Ao ApYyroro Bxody iHavkaTopa, i
KOMyTaTop, SKMMA  BKNIOYEHO MDK  BUMPOMIHIOIOHMM  nepeTBopioBaYeM i nNpuiAMansHUM
nepeTeBoploBayeM, Komnapatop, SKU/A MigKMNYeHO MK OeTeKkTopoM i hopmyBayem iMnynbCis, Ta
ABIVKOBI MiYMNBbHUKY, BXif SKMX MiZKMHYEHO 40 APYroro BMxony reHepatopa 30yoKyr4mx iMnynecie, a
BUXiO [OBIMKOBMX NIYUIBbHUKIB NiAKMNHOYEHO A0 UMEpOo-aHanoroBoro nepeTtsBoptoBaya, BUXig AKOro
NigKNIOYEeHO [0 Apyroro BXxody Kommnapartopa, BMXi4 SKOro MocrigoBHO MIAKAKYEHO A0 BXoay
dopmyBaya iMnynbciB, BUXIA AKOro NigknoyeHo A0 Bxody dopMyBaya OAMHOYHUX iMMYNbCIB, BUXIA
AKOro 3'€e4HaHO 3 ApYrMM BXOAOM BUMIpiOBaya 4acoBMX iHTepBaniB, kMM BiAPI3HAETbCA TUM, LLO
NPUCTPIN OCHALLEHO MIKPOKOHTPOMEpOM rniLepunHoBmx dpakuiv B Giognseni.
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