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KHMPHIN

—
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Mabnymku, pannonuur Kamg STHAHWH Qan Ba TEXHHKA
PHBOXNAHHWIUKHIA  SHMM  JaBpHH  Gommiab 6epnu.  3amonasuii
PAOVOTEXHUKAHUHT aXaMUATH PAal{O3UMTTHPUII Ba anoka Guiay
€rapajlanMaiiid, yHWMC Herusuna 6omka &npmow coxajap xam
pHBOXMatMokna. Homa6 wukapuw, wamuii sa KyHOaMMK Xaérra
ax6opor TEXHONOTHANADH KYHAaH KyH KYTpOK KHpHG 6opmokza,
ax6opot kabyn KHIyBHUHIIApra MabiyMOTIap SHIH ycynasapaa -
SNIEKTPOH f0YTa, HHTEPHET Ba X.3. OpKafH €TKa3HIHLIM Ky3aTHIMOKIA.
Ax6oporiap okumuny Y3aTHUIHHHT SHIH YCYyNNapH KyAnaHuaMoKza,
XycycaH, axGOpOTIapHH ONTHK TONAMH aNnoKa JIMHHANAPH XaMAa CYHbHii
#ynnoumnap opkamu TapKaTHi 1oa3ap6 Macana 6Yau6 Typubau.

Wnrapy  pamnorexnuxa PHBOXIAHHIIK  Y4yyH kynnab karra
ACTajlap Ba KypuiManap kepak 6¥nap snu. Ynap xynon, karra xaxwmra
3ra, OFHp, eTapivya MINOHWIMIUKKA 3ra SMac, MUUIaraHjga Ba Winab
"HKapHLIa KaTTa Xapaxatiap Tana6 aTap 3gu.

Texuukanunr xanan PHBOXNaHHLIM HAaTHXXACHAA THIH Hynanuor —
MHKDOdJIEKTPOHHKA  103ara Kenay. Mnkpoanexrponsxa  —
SACKTPOHUKAHHHT 3aMOHABHiI] HyHanuwm 6ynu6, HHTErpan cxemasiap Ba
YJap  acoCHjary  pamMo3NeKTPoH KYPHIMaNapHU TagkuK STHLW,
KOHCTpYKUHANAII B3  HuUA6 YUKAPHWHH  ¥3  wuywra onanu.
MukpoanexTponukanunr aCoCHH  BasMbacK  WmONYIHTHrY Ba
TaKpOPJIaHYBYAHIHTH 10KOpH, ap30H, KaM 3Heprus Tanab kunanurad sa
IOKOpH  thyHKUMOHAN Mypakkabiukka  sra, MHKPOMHHHATIOp
Kypunmanap XOoCHNT KuIHIUgay ubopar. dneKTpon cxemanapaaru
SHEPreTHK KapaéHJsiapHu MUHHMH3AUMANAW  acocuparuua amaira
OWIMpHII MyMKMH. Macananu xan KUIMIUHUEE  Ky¥niruna ycynnapu
MaBKyn: Jietan Ba SneMeHTIap Ynuamnapuuy KHYPaHTHPHIL, SHrH
TIpHHIANNAP acocuAa uwnakinuran SNEMEHTNAp ApaTHIl  (ApuM
YTxasruunap, axtus AHINEKTPHKIIap, depputnap); 3IEMEHTNApHK
PauHoHan >xORNaWITHPHIL, OCMa ﬁoFJIaHHlImapHH BocMa MoHTaXIapH
Gunan anmaurrupui ((boronn'ror'paqu, BaKyymau mypkaw Ba Gomka
YCymnap GunaH), snemenTnapra Oup xun waxn sa ynuamnap Gepum
iy 6unau (Monynnap Ba MHKpOMOnynnap); nappamu TEXHOJIOTHSA ExH
AIPUMYTKA3rHY MaTepuan CHPTHHU KaliTa Minam — KaTTHK cxema XOCHIT

KM acocupa SJiEMenTap, KHCMJap Ba axaut (uHTerpan) cxemaiap
ApatuiL.
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1.1. TacHugs Ba KOHCTPYKOAKNAPH

PesncropnapHuHr uinaum MarepHaniapiaH yTaéTraH MeKTp
TOKHTa KAPUIMAMK KMITHLI XyCYCHSITHIA acOCIaHTaH.

Pesucropnap Basudacura kypa yMymdi, NpeLusHOH, IOKOpH
4acCTOTaNH, IOKOPH MEraoMiHy, IOKOPH BOJNLTAH Ba Maxcyc, MIUNATHIIMII
Xycycuqrnapura kjpa 3ca, TemnepaTypa Ba HamJIMKKa Oapaouuiy,
BHOpauus Ba 3ap6ra 4HAaMIH, IOKOPH Japaxala HLIOHYIM OYiuiuu
MYMKHH.

Pesucropmap xapmunukHWHr  y3rapdii  XapakTepura  kypa
yarapmac €ku y3rapysuam, iy xyMiagad, cosnanysuu 6ymamn (1.1-
pacm).

a) 6) B) r) 1)
[;I] : : T ; ; ju
1.1-pacwm. Pesucropnapuuur snexrp cxemanapja maptiy

Gearunanuum: yarapmac (a), y3rapyBuan (6), coznanyBuH (8),
TepmucTop (r) Ba Bapucrop (a).

- Y3rapmac Pe3ucTopnap pamgnosnextpon annapar (PDA)raphu
HIA3, cosnaiiza Ba MATALIAA 3 KAPLMAUTHAK y3rapTHpMan iy,
z;;‘:z'::"M B4 CO3NaHYBYH KapIIMIMKIM pe3sucTopiapaa 3Ca MoOC
KOHTAT ¢ aXcyc Mocnama (Gypama EKH YEpBIKIM §Kka MAXKaMJIaHIaH

- YPUArus)napu 6y namy.
p— ;T:;pa” Mikpocxema (MMC)aap pesucropnapuHu fcalliia
Kapmunnmeriuk YMaMAapHHUHT KHYHKTHrY cabaGny MYIDKAIIAHTaH
ycymnap Gunaumgm MMKOHuATH GynMalizu. Lllyuunr yuyH MEXaHMK
KHCKapTHpHG XM nasep Hypu &pnamuna reomerpux ¥auaMNapHHH
o PE3UCTOD Kapwmnury tana6 oTuaras HOMHHAITa



1.2. PesucropnapsHHT aCOCHH napaMeTpaapH

Homunan xapmunaux (Ryom) B2 YHART iiyn KyAnaras ofruumH
(£3R). Pesucropnap xapmmunurd (OM) yMymuit xonma KyHunars
¢opMyna opkann aHUKAaHAAM:
6y epna: p Ba S — TOk yTka3yB4H 3NEMEHTHHHI CONMLITAPMA SNIEKTP
Kapumaurd  (Om'MM’/M) Ba KYHIANAHT KECUM fozacu (MM); [ — TOK
YT KYTMHUET y3yHAMTH (M). '

CrupancuMoH KecuM Ba KECHMCH3, UMIIUHAD INAKIHIArH CHPTKH
pE3HCTOp/Iap KapLUHIUTH .

R=plU(zDh); (1.1

R=pNzD,/[(t-a)h], (1.2)
6y epaa: ! — KeCHMCH3 Pe3HCTOP LMJIHHAPH SICOBYHCHHMHT Y3YHJIMIH
(M); A — TOK yTKa3yBY¥ KATINAMHMHI KanuHnurd (Mm); D), Ba D, —
KEpaMHK CTepXeH/IapHHHI TalUKK AHaMeTpiapH (MOC paBuIiaa MM Ba M
na), N, t pa g — ypamaap COHH, COMPAICUMOH KeCHM KajaMu Ba 3HH
{mMM).

Tyrpubypuak LWAKIHAArH XKMHA pe3sHCTOpsiap KapulHIHTH

KyWugaruya:
. R = pll(bc),
6y epaa: l, b Ba ¢ — KOMMNO3UIUKOH CTEPXKEHHHUHr Y3yHMHIH, 3HH Ba
GanaHIury, MM.
Cumiu pe3ucTopiiap KapLUHIHIH:
R=4plzxd’
Gy epna / Ba d — CHMHHHI Y3yHIIHTH, M, Ba {UaMETPH MM.

Tok yrTka3yB4d “Taka”nd CHMCH3 ¥3rapyBuaH pe3nCTOpnap

KapuIaury Kyiinaaryu opMyiia €paaMuna TOMANAaLH:

R = p(r, —n)mp/[(r, —r;)h-360]

6y epaia: p — KOMNO3ULHMSHUAT CONHIUTHPMA CHPTKH S/IEKTP KapUIAIHTH
(OmcMm); r; Ba ry — “Taka"HHHI TalllKH Ba WYKH pajuycrap (cMm);
@— TOK YTKAa3yBYM KaTJaM MabiyM Y3YHJIHFHra CYPHITHYHHHI
GypunuiM TYFpu Kenrak 6yp4ak (rpan).

Pe3dCTOPHWHI ~ HOMHHAN  KapUIMJAWrd  YHAard  TaMraja
kypcarunanu. Kyn maxcapnapra MYJDKaJUIaHraH pe3HcTopiap YdyH
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HOMHHAN KapLUHTHKIAPDHUHT 6 Katopu maexyn: E6, E12, E24, E48,
E9% Ba E192. Byunarn paxam Iy Katopaaru HOMMHAaR KuiMatiap
COHHHM Kjpcatagu. By KuHMatinap pesucrop Kapurmnura Ba
HOMHHAIMHMHT  HYn  kYiunaran  orummra Gornuk.  Ipeunsnon
PE3UCTOPNAD KapUIMIHrMHHHE HYn KyHuaran oruumm +2% HOaH Kawm,
YMyMu#i Hwmnapra M¥JDKasIaHray PE3HCTOPAAPHHKH +5%; +10%;
*20%, J3rapysuan pesuctopnapuuky £30% rava 6§nany.

Homunan COUMIYBYM  KyBBaT  (Ppgy,). By karranuk
PE3HCTOpHAHT V3 NapameTpnapuny GeNruiaHral derapanapfia cakiaran
XONAa MyaiisiH HuLIaTHIO WApOUTHAA Y3NIYKCH3 3JIEKTp IOK/IamMana Y30K
BAKT COYHO TypHun MyMK#H 6¥1raH MakCHMalt KyBBaTHH 6unnupanm.

Prow (BT) wutimatnapu 0,01; 0,025; 0,05, 0.125; 0,25; 0,5; 1: 2: 5
8 10; 16; 25; 50; 75; 100; 160; 250; 500 katopuman TaHNaHaaH.
Onatna, HomuHan coammuuyg KyBBaTH KaH4a karTa 6ynca, pesucropnap
ymaamu xaM urynua karra 6ynany.

Yerapasuii mm Kyanagemu (Uygr). Pesucropuuur uuicum
CUMIApHra KYituaran anexTp napameTpnapuau 6y3maiinuran makcuMan
Hyn Kyiiunran Ky4naHMIn yerapaBui W KYWIAHHIOW AcifunamM. 1539
KaTTanuk, opatna, HOpMal Ml WAPOMTH Y4YyH Gepunran 6yinub,
PESHCTOP y3yHaury, CIHPAJICHMOH KECHM KaAaMH, atpod — MYXHT
TeMNepaTypacu Ba Gocumura Gormuk. Temnepatrypa kanuanuk 10KOpH
Ba armocdepa Gocumy KaHYaNMK nact 6yica, pesuctopHunr uccHKIan
€kH anextppan Oysunuw sa MUITAH YMKMID 3XTHMONM wyH4a KarTa
6¥nanu.

Kapmnanknpyr Temmeparypa  koddduunentn (K7K). By
TAPaMETD PEUCTOP KapiumHrHHUHT aTpod — MyXuT TemmnepaTypack
I'C ra 3raprangary HHCOUH Y3rapHWHHH K¥pcatamu Ba 1/°C napna
ddonananamy:

KTK = AR/(R,Ar)
Oy epna: AR - pesucrop xapwmauru (Om) uunr  (°C) temneparypa
AMaNa3oHuma  aBcomor ¥3rapuum; Ry — pesucropuusr HopMan
TeMNieparypanary Kapiounury (Om); ! — PE3UCTOPHMHI yerapaBuii
MIUIATHIL TeMneparypacy éo).

Wosxannap, Pesucropnapra  ysrapmac &xu  y3rapysuan
Ky9naHum Gepunrang, yhapaa WOBKMH naino Gynaau. By woBKuH
PESACTOP kyunanympyppar y3rapmac xonatura Kywunysuy y3rapyBuaH
TallKUN 3TyByppay uGopar. Harmxala CUTHAIHUHT YTHIIUrA XamaKHT
bepamu.  Pagyg Kabyn gunruynapHMHr  KMpHIL 3apKUpAapuAa
AHnaTHa uray PE€3nCTOpnap INOBKMHIApH, aliHKKCa, 3apapaUAHD.
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Uyniu ynap kabyn wunuuaétran ¢oiinans cursan Gunan Gupranukaa
Ky4YaHTHpUnaau.

Pesucropnapuunr xycycuii WOBKMHH HKKH XHII: HCCHKJIMK Ba TOK
WOBKAHH G¥nagu. MccUKIMK IUOBKMHAADH 3JEKTPOHIAPHHHT, TOK
yTkasysuu katmamma TapruGcu3 xapakath (“Bpoyn XapakatH”)
TabCHpHAA naiimo Oynamuw. By Xon pesHcTopiap KapHIAIHTHHHHT
Tacoauduit MUKpOY3rapuILTapHra ONKHG Kenand, HaTWKaAa, pe3ucropaa
KYYNaHHIRHUHT Y3rapypuad my/nbcauuscd maiino 6ynamu. Temneparypa
KYTapHiMiny  GunaH MCCHKIMK INOBKMHJAapH opTagu. Hccnimk
WOBKWHNApH Gapya Typmaru pe3HCTopjapra xoc Oyaca — na, “Tok”
IHOBKHHNApHra HucOataH xampoK Tabcupra sra. lllywuHr ydayd ynap
TOK HIOBKMHJIapH O¥nmaraH CHMIHM pe3sdcTOpiapaa MyXHM poilb
yitHa#inn. WCCHKNIMK WOBKMHIAPHHUHT 3MIEKTP XapakaTNaHTHPYBIH
Kyun (MKB) Ky#iunaru npona 6unaH aHukIaHamH:

E_= \JAkTRAf

6y epaa: k — BonsiMan moumniicy, 1,38-10'23 X/rpaa. ra tewr; T —
TeMIeparypa (°K); R - kapwmmik (Om); Af -~ Kynaana€rraH
PE3MCTOPHUHT YacTOTANAp MOJOCACH.

. Tok mI0BKHHNIapH yrieposiv, METaJJl KOMIaHraH Ba KOMIOIO3HLIHOH
pesncropiapsa naiigo 6ynanu. Tox moskunnaph napaxacd (MkB/B)
Tacopuui Tamkun 5tysuu E,, KHHMaTHHHHI pe3HcTOpra KyiuiaraH
y3rapmac U kyunannimra auc6ati 6unan Genrunavagu: D=E, /U .

Komnosuudon pesucropnap 3Hr IUOBKMHIM XucobnaHaaw, ury
cababnu ynap kabyn KMAHII KypHIMaNapUHHHT KHPHIU 3aHKHPAapHAd

KaM HIUNaTHAaAH.
Pesucropnapunar  HOYH3HK  XoccanapH.  Pe3sHCTOpHMHTr

KapLHHTH, [IYHHHTAEK, YHHHT HII pexHMHMra kypa (xyiunran
Ky4JaHHIIK, YTaéTraH TOK, y3rapyB4aH MaHZOHHMHI KaHHaHmury —
y31yKCH3 KM MMIY/IbC Tap3UKaNMry) y3rapuiuu MyMkus. By xosnapaa
KapIUMIUKHUHT Y3rapuiud Ky4naHHIl KM TOK OHPAHTHHHHT (oU3NapH
xucobuaa &ku Kyunanum Ekd TOkKa yrauaa ¢akar ¢ousnap xucobuna
€KM Y3YKCH3 MILTall TapTHOMAaH HMNY/IGC Tap3HAa HIIalra YTHUIAA
¢ousnap xucobyuga monanasand Ba TETHUUTHYA KYUNaHHI, IOKIaMa
ko3ddUUMERTNapH EKH UMUYIbC KOKIama ko3(dHiMENTH OpKanu

HonanaHam.



1.3. Ymymuit Makcagaaphaa KyAJ2RNIAHTAR pesHcTopiap

YMymuif mMaxkcanmapaa —KYJulaHMJQAHFaH pesHcTopnap Yypraua
aHUKIHKgard (5+20%) annaparnap 3neMeHTIapd cudaruaa HILIaTH-
JlajHd Ba KapIMJIHTMHUHT HOMHHan KuiiMatnapn 1 Om + 10 MOwm
6¥nu6, 103126 BONLT OpaNWFUAary HUI Ky4jiaHuiowra, 0,125 + 2 Bt Ba
YHIaH IOKOpPH HOMHHAJ COYMJIHLI KyBBaTfiapy IWana3oHHra, yHnab
Mararepnraya 6yaraH uactora AMamasonura, 10°'1°C Ttaptu6uparn
yprada K7K kuiimaTura sra. YNapHUHT Kapiuuiurd vionaw (caxiaun)
MYZAAaTH OXHpHAa Kymu 6unad £10% ra ysrapanu. ~

lUly rypyxmarm pe3ducTopnap KeHr MMKECAa HWILTATHIAAWIaH
POAnapna, anuknurura, 6apkapopauMrara Ba IOKOpH “acTOTaiMrura
KaTra Ttanabnap kyiimnmaliauraH, Maxcyc uumra MyJpKaulaHral
annapatapHHKI MEKTP 3aHKUPNApH/a HIIATHAMH.

¥Y3rapmac pesncropaap. Canoaraa Wlunab yuKapuaaaurad xyna
Kyl TypaarW pe3sdCTODNApHHMHI KYMUMAMCH yMyMuii  Huiapra
MyDkannauras YsrapMac pe3WCTOpAapaup. YJapHUHI KOHCTPYK-
UMANapHAa TOK §TKasyBYM 3NEMEHTIApHMHT jAespau Oapya Typiaph
HuaTANaAK. MUKpOINEKTPOH anmapaTypajapia HUUIaTHIafHra
Pe3UCTOp/iap kMuMK Macca Ba yayamra 3ra Oyauiy JO3UMIHMIHIAH
KaTTa HOMMHA! COuMNMuI KyBBaTHra sra Gynran pesucropnap acra -—
CeKMH  KamaiiMokma Ba aKCHH4Ya, MMWIIMBarTT  KyBBaTiapiard
Pe3uCTOpAap maiino GyaMokaa. Lilysu Hasapia TyTu6 yMyMui Huapra
MYIDKanfianraH Homunan KysBath 2 BT aaH karra 6yamarad ysrapMac
PesucTopnapuu kYpu6 umkamus. Illynna#i pesnctopnapian 6ab3uiapH
1.2-pacmpa K¥pcatuiras.

Yrreponnu pesucropnap  paguoTexsuka Ba  ICKTPOH
annaparnapHuHr y3rapMac, Yarapysuad Ba HMIyJIbC 3aHaHpiapt Y4yH
MyIKamiaHran  6ynuG, KepaMHK UMAMHAPCMMOH CTepXeniapra
PEKTAHHN TepMmuk GyrnaHTHpuin Hynu Gunau Taiiépranaan Ba CHPTKH
PESHCTOpNAp Typura kupagu. YnapHMHr cupTHra AWmna paHri# cyB
fOKTUPMali/iran aman cypkanaam Ba oMl xamaa TPOMHK HKIHMIA
MOCIATHpUAran xonna wnuia6 unkapunagu. YjIapHAHT KYMUHIHTH
100 °C makcuman wmun TemnepaTypara Ba toknama KoI(HHUHMEHTH,
gacana,,’ Onpra teur Gymramma, 40 °C uwwmum TemnepaTypar a ora
pz;‘:lpm;o?cponux HKTUMra MS’/.'gxannaHraHnapn yuyn 6y Temnepaty”

’ PaBHuIaa, 125 sa 70 "C ra Tedr 6ynans.



1.2-pacm. Ymywmuiz MaKcaanapaa Ky/InaHHIagHran y3rapmac
pe3ucTopnap.

Ywb6y rypyx PE3UCTOpAapy 4acTOTACH aHYa FOKOPH, YYHKH ynapaa
TOK YTKA3YBYH KATNAMHUHT IOMKAJHIH (MHKPOMETPHHHT 1034aH 6Hp
Gynaxknapu) pan pe3sba ypamnapuaa KuuHi Mapa3sHT CHFUM I03ara
kenagu. Byupan rawapu ynap k#qHK yayamnd Ba Gapkapopampnap
(ynapra KT7K ypraua Ba noumo mandwi). Meramn napaanu
PE3HCTOPAAP OnnHit Ba TPONMK MKNIMMIAa MOC XONAa HILAA6 YHKapHTaH
6ynub, uccHknMkKa Ba HammHKKa YHJAMIIH  annaparypanapHUHT
y3rapmac, ysrapysyan sa HMIYJbC TOKNAPH 3aHXHPNApH Y4yH
MYJKAITaHTaH, IOKOPH MYCTaXKaMJIMKKA 3ra Ba KeHE Kynamaa xamza
MaxcyC Makcaanapra unuuiatuaysus PIAnapaa keHr KymnaHunamy. By
PE3HCTOpNIAD, HapXnupyu HHCGaTaH IOKOPH GynMaraH xonaa, yrieponiu
Ba  KOMNO3SHLMOH  pe3sHWCTOpNapra  Kaparahga sXuiH 3NeKTp
napameTpnapra sra. lUly cababnu xaM ynap keHr Kynnaaunang.

Kepamuk crepxennap merann napaanu pesucTopiap acocH 6ymu6
XH3MaT Kunanu. CrepKeHnapra TepMMK OyriaHTHpUIN iiynu Gunau
Maxcyc KOTHUIMa, MeTamiap XaMaa Metamt -— AHBJIEKTPHKIAp
OKCHANapunaH wubopar onka napaa (KATHHIMIH 0,1 + 1 mxm)
KonuaHanH. Pesucropnap akcuan umkuiu yunapura ora G6¥mm6,
CHpT/IapH CYB IOKTHpMaMIHIaH, ONAaTAa, KM3WA PaHrIH 3Man Gunan
KOIJIaHTaH.

MIJIT, OMAT, MTE Ba C2 FypyXjiapu MeTann napaaid
PE3HCTOPNAPHUAT acocuif Typnapmaup. Meramnawrnpunray MT Ba
MTE pesucropnapy MJIT Ba OMJIT pe3ucropaapura Huc6aTaH
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UCCHKKA YHaaMiH 6Y116, 61po3 uy3uk waira sra. Merann — okcuan
C2-6 pesucropnapu +300 °C- TeMneparyparaya GynaraH wapoutaa
HUUIAR onanW, craHat (xanait KOTHmMacu) rtonamu C2-12
MHKpopesuctopnap ru6pun HC napaa nmnatunany. .

Yayunuru 3 Ba 6 MM, sun 0,45 MM Ba Kanuunuru 0,8 Ba 1 MM
6Ynran C3-3 KOMMOZHUHOH TONATU pesucropnap UMCnap acocura
YpHaTHIIAA HInaTHRAH.

C4 rypyxaaru pesucropnap TYFpHOYypuakiu [uaknra ara. Xaxmuii
TOK ¥TKa3yB4H KaTJaM UIHLIA — 3MaNb &KH [UHLa — KepaMHK KOOHKKa
Tipeccnanran 6ynamu (1.2 — pacMra kapasr). By pesucropnap nucbarau
KMYHK Macca Ba Ym4amra sra 6yam6, 6Gocma nnaranapaa axuwu
KOHNawany. Yayunury 13,5 36,5 MM, Ganaupauru 4 + 6 MM B2 SHH
2,2+ 5 mm 6¥nran C4—1 pe3ucTopnapH 3ur uccukbapaour (350 “C raua)
amp.

Cumnn  pesncropnap. Cumau pesucTopnap Temneparypara
HHcBatan 10kopu Gapkapopnnkka sra. By pesucTOpnapHUHI acOCHii
KaMYHIHry — KapIUHAHKNApY AWANa3soHMHHMHT dYeiutaHravmrd (6mp
Heua 103 kOm napraua) pa 6axocn HucCGaTan FOKOPpHIAUTHIAHP.

C5-35, C5-36, C5-37B pe3dCTOpaapH IOKOpH  COYHIIHLI
KyBBatura (100 Br raua), karra maccara (300 r raya) Ba yauamiapra
dra  6ynu6, kya xypurmanapu (macanas, TyFpuiardnap) na
HOUIaTHNanMy.

- C5-31 (Muxportonanu, MHKPOKHYHK) pesucTop/iapu
MUKPO3NIEXTPOH anmaparypana, MacanaH, paguo Kabysn TpaKT/apHia,
XMcobnaw  Kypunmanapupa wymnamunasw sa 6Gesocuta MUMC 71ap
acocnapura YpHatunazgn,

3TapyBYAN pesucropmap. PazuoswutTHpHiu Ba TEJNEBH3HOH
anmapatiapaa  opos Gananpnuruny, Tem6pHH, paBliaHJIHKHH,
KOHTPACTIHKHM, KaTopmap Ba kagpnap 4acTOTACHHH, TENEBH3HOH
TACBHD YnuaMnapumu poctmaruy cupatmna sa Gowka MaKcaAnapaa
YMYMU#  Huiinapra MyIkannaHran  yarapyuaH pe3MCTOpTapAaH
$oltnananunamy, Byunan tamkapu 6y pesucropmap miwna6 4uKapul,
THOGUET Ba Gowrka Maxcyc anmapatnapaa Yraétran ToK €kd OAMHAAUraH
KydnaHmwra Gormmx 6ynran napamerpnapum pocrnam ydyH Xu3Mar
‘WIamM.  Bapua XOomnapna ynap annapatnaphs HuIaTHUWAR 3a6py p
OYaras pocrnaryy MeMeHTAap ponunM Gaxapramiury caba 116“’
YT18pnas dokinananumpa Kynait 6ymumnmnk, kapummukaaer y €kH 0¥
KOHYH (YH3micy, orapudMuK, skcnoneHuuan) 6yiinua Oup TEKMC
Yarapuuw, WIIOHNM  6§mmmm  pa Ttysarmw = wmnapuAa €3
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AIMaITHpHNAANraH OyaWwM Tanab sTHAaAM. YMymHH Huutapra
MYJDKaIaHraH  poOCTJIOBYM ¥3rapyByaH Ppe3uCTOpNapAaH TauIKapH,
kynna6 Hwnab yMKapuiraH paadoannapaTiapHH CO3Nalll Ba poCT.all
YYYH MOCNaHyBYH KHYHMK ¥NYaMIIH DE3UCTOpiap KyaiaHunagu. By
pesucTopnap, oaarAa, paqHoannapaTr KOOHFHHHHI HYHra YpHaTHIaaM Ba
MHAYKTHBIMK CO37aHM0 Ba pOCTNAHTaHZAaH CYHr pesHcTopnap
yxnapusuHr xonatH HutposMan Eppamuma Genrmnab  (wexsa6)
Kyiunanu. Uly #yn Gunan mexaHuk Ba GOmIKa TanCHpnap octHpa
KapuIMIHK Y3rapHIHEUHT ONAH OMHHANH.

Komnmosuumon cuMcH3  y3rapyBuyaH  pesncropiap. by
Pe3HCTOpnap y3ura XoC Ty3HAHuIra 3ra. BHPOK sfkka &€KH Kymanok
KOHCTPYKUMSA, Y3rHY/H Ba KPAHJIH EKH yIapCH3, YHKHII Y'WIADH pagua
€Ku akcuan, OMKp €kH IrHITyBYaH, YKH AKKa EKH KYLUanoK, YKu KOTHpub6
KyHruunn €xu kyiirmycus kabu KywnMua GeNrunapHWHr xunMa —
Xuanury Gy pE3UCTOPNAapHHHI INAK/MH yiyamiapd Ba MaccacHra kypa
XHNIMa ~ Xuj1 OYarad kyn CcoHAard TypRapHHHHT MaBXyJUTHrHra ca6ab

6¥nzan (1.3-pacwm).

1.3—pacM. YMymuii MaKcaanapia Ky ulaHHIaOHraH y3rapysaas
CHMCH3 pe3HCTOpap.

Kyucus Ba xyunu KyBBaTjiapjia MINamra My/DKaIaHraH CHMAH
y3rapyBuan pesucropnap PDA napHH MmaTHmi Ba MocChanna
POCTJIOBYH Ba CO3NIOBYH MEMEHTNAp CH(ATHAA HIITATHIALH.

11



1.4. Ilpeun3uon pesncropiap

IOxopu aHHKJIHK (£0,05+5%) Ba GapxapopnHKka
(KTK=10“1/°C) »ra OynraH pesucTOpfap HPEUH3UOH PE3UCTOPJIap
XHcobnananu. YnapHuHr HomMHan Kapwriurn 1 Om + 1 MOm,
4YerapaBHii HUIYHM KyunaHuiud OHp HeYa 103 BOJBTAAH OPTHK 3Mac,
HOMHHAJI COYMJIMII KyBBaTH Auanaszouu 0,05+2 BT, yacrora quana3’oHH
6up wHewa Merarepunaprava, MiINAll MYMAAAaTHHHHT  OXHpHW/IAru
KapUIMIHK Y3rapuum — Gup Heua ¢omusaup. Ilpeumsnon pesucropnap
aHHK ¥N40B anmapaTypacufa Ba MaxCyC WHuWra MymkannaHrad
annapatypaHHHr 3aHKHPAAPHIA, LUIYHHHTAEK, KapUIHIMK
MarasHHlapuHUHr osneMeHTnapn chdarnpa, Oyaruunap Ba IOKOPH
AHUKJINKOArd IOYHTHap 3alKHpjapHAa XaMia Typjid JaTyHknap Ba
Ccxemanap rokjiaMacy cHgataia HiljJaTHIaaH.

Ipeuusuon pesucropnapuuHr 6ab3u Typaapd 1.4— Ba 1.5—
pacMiapiaa TacBUpNaHTaH.

1.4-pacwm. Tpeunznon pesncrop:iap.

Tpeumsuon PE3NCTOPNAp CUMAK Ba CHMCH3 OymHIIM MyMKHH.
Hxkana xomna xam YNapHWHI [OKODH aHHKIHKAA OFMUIMHH
TABMHHNAI  yyyn Gepunran HoMMHAN KapIHAHKAR TEXHOJIOMHK
TYFPHIAM HuLapy Gaxxapunaau. Bupuuuu xonza ypamaa ypamiap coHH
yaraprupunan, HKKHHYH Xonja 3ca, TOK YTKasyB4YH aneMeHT
' %gg,?m {rocruposka kunmunanm), macanan, kapkacaa KYIH“Z"':
6apka pgpn mﬁ“"aﬂ“- Ilpeuysnon  pesucropnapHAHT “a"(ng“
e R
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llS-pa M. S’srapyaqaﬂ (co3naHyBYaH) NpeU3HOH peauc'rdjmép..

[Ipeunsnon pesucropnap cadaTHaa KYNHHYA CHMIM pesucropnap
Huarunagy. YHUHC CHMH KHIMK Myc6aT CONHINTHpMa KaplUKIAK
Temnepatrypa kod(duuneHTra sra 6yaub, sckupum sxapaéHupma y3
XOCCacHHH §3rapTHpMaiiau Ba aTpod — MyXHT TabCHpHra YHAAMITHAXP.

Hapxununr Gananjiurd, yA4aMMHHHT KaTTalMrd Ba KYNHHYA
“exyaHraH 4acToTa AHana3oHHra ra GYIHIIM CHMITH Pe3UCTOpIapHHHT
acocHi  KaMUIHTH  XHCOOMaHaAH. BHPOK MHKPOMETALTyprusHuur
PHBOXUIAHHIIK  (IUHLIA W3ONSUMSIA  MHKDPOCUMJADHHHT OJIHHHIIH)
ynuamMnapH npeuH3uOH CHMCH3 Pe3HCTOPAAPHHHT yAauamnapura sxuH Ba
XaTTo ynapAaH XaM KH4YRK O¥IraH CUMJIH pe3sHcTopap HimIat YuKuomra
MMKOH Oepan. Katop KOHCTPYKTHB Yopanap K¥puu (kapama — Kapiru
Ypail, KywHu ypaw, MeTaml Kapkacnap KyJinauf) HaTIXacHaa CHMIH
PE3HCTOP/IADHHHI NapasHT MHAYKTHBIIMIH Ba CHFHMH JIO3MM Gynra
MHHHMYMIa KENTHPHIMIUIM Ba Wy HYn Gunan 6y pesucropmapruur
Merarepli RHama3oHAa HULTAIUH TAbMHHIAHHIIY MYMKHH.

1.5. YOxops yacToTa Ba jTa I0KOpH JaCTOTAAPAA HINJIOBYH
pesucropaap

10 MI'u mau rokopu 6¥nran panuouacroranapaa ¥3 Kapumauk-
NapuH{ [EApAH y3rapTHpMaAfuras pe3HCTOpAap IOKOPH YacTOTaiu
pe3ucTOpnap xucobnanamu. ByHnali pesucTopnapHMHr Kapwmaurs
kuuk (1 +100 Om), anmxmry + (5+20)% Ba Gapkapopnuru Ypraua
(KTK 5:10* 1/C) 6ynanu. Homunan counmaw kyseatu 0,1-200 Br
OpanHFHAa, HUMH Ky4laHMIIH GWD Heua [03 BONLTAAQH OIMaiimy,
KapUIM/IHTH 3Ca, ICKMPHIN ikapaHuia 5+15% nan opTHK Y3rapmaiimm.
IOKopH HacToTanu pesncropaap, oaTAa annapaTiapHHHL IOKOpH Ba ¥Ta
IOKOPH 4acToTa HyAnapHHU KOHCTPYKLHANaUIga MOC/IaINTHPYBYH
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oiamMa cudatuia, WyHHHTOEK Yndam, Kabyn KuaMm — ysatuiu Ba
PAAHOIOKAKSA aNNapaTypacHAa KIINATHIAMH.

By pesncropnapunur acochii X0CCacH HOKOPH YaCTOTaIMrHAup, 6y
X0CCa KECHKHHHI HYKIHTH Ba 3Mallb KOMIAMACHHHHI 6ynmacauru
Xucobura TasMuHNanany. Kecuk 6Ynmaranu yuyH pesucropia napasut
CHFHM [03ara Kemvalnu, nty caGa6naH yHUHT KapmIWIUrd  yacrorara
Gornux  Gynmaiimy. Ynkum CHMIApUHHUHT  UYKIAMIM  napasdt
UHAYKTHBIMKHE MUAMMYMra KemTdpagn. By xam PEe3UCTOpIIapHHHT
¢oAnanaHHIl 9acTOTA  AUANAZOHUHY KeHradTUpany Ba HHXOAT, IMa
KOIIAMMHUHT GYNMACTHTH XUINEKTPHKHHHF TOK yTxasyByu Karnamra
6ynraH WyRTROBYM TabCHPHHHM KaMaiiThpann Ba VIOY guanazonuga
HEKSIOBIH OMUI 6¥JIraH COYMNyBUY KyBBATHUHT pe3HCTOpnap cupTHAaH
HCCHUKITMK TapKaTHUIMHE sxumnaiiau. IOkopu uwactoramu pe3ucTop-
NapHUHT 6ab3u TypnapH 1.6 — pacMaa KenTHpHATaH.

YIOU pesucropnapn anoxuna TYPYXHH TalUKui 3Taau Ba 10 [Ty
raua 6ynrau YacToranapaa wina# onaau. By pesuctopnap —60-+85 Ba
Xatro +125°C rava temnepatypa muanazomusa, 7,5 + 40 r Gyiran
Tebpanmuinap, 35 + 150 r 6§nran sapGanapna, 666 + 1,33-10° ITa
6ynray nacr arMoctepa Gocumupa Hiamra MY KanJaHra.

1.6-pacm. IOxopu HacTOTaNH, IOKOpH OMAH, FOKOPH BOJIBTIIH Ba
Maxcyc pesucropiap.

1.6. YOkopu oman Ba JOKOPH BOJILT/IM Pe3ACTOPIAP

©Oxupn  omm pe3ucTopnap 6omkanapiaH HOMHHAJ COMHJIHLD
KYBBAaTHHUHT nacT mapaxagamuryu (YHna6 mMunnuBaTT Ba YHOaH KH9HK
TapTHORA) Gunan dapk Kumagm, Ynapuunur xapwunurn Oup Hewa
MEraoMIaH MHArNa6  ruraomrava Gopann. By pesucropnapHHHD
SoMIOMI £(5<30)%, KTK10°, -1/°C, muran xysnaumau 6up Heua fo3
SOMIBT, WA Mysnati oxupupa KapIMIHKKHHT Yarapumn 10+30%-
IOkopu meraomny pesncropnap ymyamr PDAnapuga (mact yacToTald
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aH4a KY4CHM3 Tokjapwu Ynuauila, HyplaHHUI Jo3umetpiapaa sa 0.)
WILaTUNagu,

Oxopu  Bonprn pesucrop YyHAa® kunoBonbT TapTHOHArH
HCTapaBu¥ ww kywnawmmmra, GMp He4a 103 KHJIOOMZAH yuna6
THraomMraya womumnan xapwuimkka, 10+20 % aRMKUIMKKA ara,
KTK=10>"1/°C Ba wmnam MYANATH OXHpHIA Kapuiumurd 1025 % ra
y3rapumm mymxun. Homuuan COUHHII KyBBaTH Odp Hewa ¥H
MHINUBATTAAH YHna6 BaTTraua 6opanu. By PE3HCTOpAAp y3aTyBuH Ba
6omka PDA JapHUHr OKOPH BOJNBTIM 3aHXWDNapHAa KywIaHHIU
6ynrnunap, kyunanuus 1oTrHynap Ba 6omkanap cudaruna HLLIATUIANH.

Maxcyc Hilapra MYWMKaIIaHTaH —pPe3UCTOPAapHHHT  HMILIAIN
NIPUHOKAN  (1.6-pacm) KapILUNUKHUHT KYHHIraH Kyujauunra (BapHc-
TOpnap), €pyrnukxa (potopesucropnap), Temneparypara (Tepmo-
pesncropnap) &ku KysBarra (Tepmucropnap) Kapab Y3rapHioura
acocnaHral. Ynap ogataa, ynuarudnap, crabunu3saropnap Ba TypiH XHI
CHTHANAPHI  3MeKTp CHMrHaNIapura alNaHTHpruunap cudaTuza
WlUNATHAaAM  Ba  ynaphiaH  aBTOMATHKA Ba  TelleMEeXaHMKa
annapatypanapuyaa, WyHWHTAEK, Vi4oB Ba uHauMKkarop POAnapna
¢oinananunanu.

1.7. Aurrerpan MaKpocxema pe3HcTopaapR

SlpumyTkasruyan vHTErpan cxeManapHHHr 6apya sseMeHTNapH
(Tpan3ucropnap, auoanap, PE3UCTOpAp Ba KOHAEHCATOPAAP) KPEMHHIA,
ApCCHHA FATHAHMAT p-n YTHILNAPH 6a3acuaa SMHTAKCHS Ba aupdysus
ycynd Ounan siparunamu. SIpuMYTKasruuam CXemajlap pe3HCcTOpiapH
Gasa coxacHma XocuN KHAHHAOM Ba YNapHHHr KapUIMAMIH COXa
KapWHIMIri  GumaH Gearunasand Ba 25 Owum AaH OHp Heua
kulooMiapraya  GynaraH opanmMKma  6ynamu. Pe3ncropnapHusr
TeXHOMNOTHK aHHKTHIH +30% AaH owMaitnu, KTK=1071/°C.

Kanun napganu Mukpocxema pesucropnapusy  nutorpadus
ycynn-kepaMuk acoc (22XC kepamukacu) cuptura maxcyc Tpagaper
OpKafH CypTHII Ba y/lapHH KYHAHPHII (KH3HraH KepamMHKa yCymTu) #ynu
Onnad onMHanH.

Maxcyc unimapra Mymianianral onka napiaid MHKpocxeMmanap
MHUKPOJJIEKTPOH TEXHMKaAA KEHI KYJUIaHHNIMOKAa. Viap acocuaa Aupuk
ru6pHI HHTErpan cxeManap ApaTHIMOKna. ByHuHr ca6abu IIYHJAKH,
IoNMKa NapAany TEXHONOTHA 3JNEMEHTIAPHHHI HOMMHAN KHHMAaTH

15



YCrapanapuuH  keHraWTMpHira Ba sguama IOKOpH  aHMKJIHKKA,
6apxapopnuxka sa HIUOHYIWJIHKKA 3pHIUMLIra HMKOH Gepaau.

Pesncropnapuunr KOHQHrypauMacH HHKOG (Macka)napHHUHT
PE3UCTHB KaTiaMH TOMNONOTHICH (xoinawTUpUAKLIM Ba YnuamiapH)
opkanu Gemrunmamanu. Tok yTkazysum Moananap Huko6narn “mapua”
opxann mypkanagd. Bynaa Bakyymama Tepmuk OyFnaHTHpHLIAAH €KH
KaTOX 9aHrjatuingaH ¢olinananunanu. Yauriatum J)Kapa€Hu Maxcyc
BaKyyM KypHiaMajiapuia YTka3unamy. -

Hukobnap meramnmas xunumran Ba tdoropesucTuB O6YAHLIM
MYMKHH. DotopesucTiB HHKOOnap aXpaTHLI KOOMHATH
MHMKPOMETDIApHH TalIKM}l 3Tanura ¢oTonutorpapus ycynu Gunau
SJIHHa.ng. BHpoK TexHonornk Ba aHUKIHK HYKTaH Ha3zapHjad HUKOOHary
A3pUa HUHT MHHMMaN #yn KyHuaran sum 50100 MxkM  KWIHO
OnuHanu. Pesucropnapra mypkaw yyyn MJIT-3M KoTHLIMACH, TaHTall,
KEpMET Ba cunuummapaan ¢oiinananunagy.
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1.7-pacm. “Meannp” Typuaary Jonka napAany pe3ucTop reoMeTpHACH:
lyprBa b — PE3UCTOPHHHT YpTaya y3yHIHIH Ba KEHIJIHIH,
4 a, L Ba B — meannpHuHT kanamu, 38eHonap opacuaary Macod2,
Y3YHJIMIY Ba KEHTTHIH.

Iypxanapuray MaTEpHaNHHHI acOCHit mapameTpH — YHHHT cupt
:fziﬂpm“ﬂr Kapumira py = p, / d xrcobnanans. By epAa: Pv ~
MIITHPMa Xaxmuii Kapuimk (Om-cM®) , d — nypka6 §rkasHIaanran

nappa Kaluenury (cm)_
co fOnca Napaami pesucropnapuu xucobnawga KTK Ba COMHILTAPMA

AIHII KyBBaTy P, xam MYXHM napaMeTp XucobnaHanH.

pace) gf}a apnanu pesucropnap tacMa &ku MeaHap LIAKIHAA (1.7-
YI4IN MymKuH Ba SpUMYTKasruynapra HucOGaTaH KaTop
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a¢3aﬂnm<napra sra: ynap 6apKapoppox 101/ C), xyna aHmK
Rinnainau (£5% raya) Ba HOMHHAJI KapUIHJIMK AManazonu 100 kOM raya
6Ynu6, oaataa, 50 Om+50 kOM OpaJIHKAA YerapanaHraH.

Haaoba'r caBoJLIapH

1. Pe3ucmopﬂapnuuz mavpugpunu atmub bepunz ea’ YAapHun2
odamodazu m YIUNUUAAPUHY MYUYRMUDUHS.

2. P esucmopnap xandau acoculi Xycycusmiap éa napamemprap bunan
xapakxmepnanadu ?

3. Vmymui uwnapea MYAXCAINAHZAH  Y32apMAc  6a  J3zapyeuan
pesucmopnapnunz kanoas mypaapuru buracus ?

4. Ipeyuzuon pe3ucmopnapHuHz Kanoali myprapu ea maiépnaw
mexnonozusnapunu 6uracuz ?

5. IOxkopu wuacmomanu, 1oxkopu omau ea 10KOpu  8onRbLMAU
pesucmopnapuune kanoai mypaapu éa mysunruwnapuru bunacus ?

6. Humezpan muxpocxemanapru maiéprawda Mamepuan  ea
mexHonozus xKanoai maunanadu ?



Il BOE. KOHAEHCATOPJIAP

“_W

2.1. Tacnn'fpu Ba KOHCTPYKUMANADH

T KomaamMalnapura

Kounencatopnapuunr  mmmaur NpAHLHITY
noTeHuHawiap ¢apku Gepum anna yhapia 3jeKTp 3apsa TYTulaHHIx
XYCYCHSTHI'a aCOCIaHaH.

Basudacnara Kypa KOHZleHCaTOp/lap KOHTYpJIH,
KHITYBYH,  akKparyuyw, GUILTPIH,  TepMOKOMNeHCAUMATOBYH
COSNOBMH; CUFHMUHUHI Y3rapuim XapakTepura kapa oca, y3rapmac,
y3rapysuan Ba spum ¥3rapypuan 6¥namu (2.1- pacm).

PR

2.1-pacm. Konneucaropnapnnﬂr JJIEKTp cxemanapAa 1uapT/in
Genrunannum: yarapmac (a), KyT6:11(6), KyT6CH3 (B),
y3rapysuyan (r) ga Co3J10BYH (1n).

6/10xkHpOBKa
Ba

Rusnexrpuk  Marepuanura kYpa koHgencatopnap y4 Typra
Oynunanu: rascumon, cyiok pa KaTTHK Ausnextpuxnn. BupuH4H Typra
Y3TapYBYaH Ba ApUM Yarapysuam xapo KOHJeHcaTopiapH Ba ra3s
TYAaUpHIran ¥3rapmac KOHI€HCaTOpnap, pkxuHun Typra >3ca,
PaaHoannaparypana yexnanran xonqa HUWLNATUAYBYY MOH TY/AHPWIraH
Ba CHHTETHK CYIOKJIHKIH KkOHAeHCaTOpnap knpany, '

Kongencaropnap AHINEKTDHKNADUHMHT  Matepuann  YNapHUHT
IEKTPLX, KOHCTPYKTHB Ba TeXHONOTHK  kypcatkuusapy OKOPH
Oy sy TarMuETAmy Kepak (HomuHan curummapuHWHL KEHT
AHANA30HH, OryHUHT ek 4acTOTa pa TeMneparypa xuxatgaH Ky/IIaHHl
Coxanapy, 3neKTpra THIAMITHITHK, Maccacy pa Ynyamu KHYIMK Gyauus,
'OKOPH Huionunumary, Takiépnan;ya aBTOMaTnaTHpHI HMKOHHATH B2
OMMaBHH M6 HMKapHIIA HADXMHMHT pact Gynuwy). Conand,
WHIANH Ba uMIna-KepamuKk KOHACHCaTOpNap uionucu3poK Ba Y/1apHH
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Tal€pnawpy aBTOMATNALOTHPHII ACAPIH MYMKHMH 3Mac, KOFO3/iH Ba
MeTann—Korosnunapa napjainHra KaparaHaa nacTpox 4acTotams 66,
Ynyamu Ba maccacn 3NEKTPONIUTHK Ba OKCHA—SIPHMYTKA3rHYNMAMKKA
Kaparauwaa karra. IHyHMHr yYyH XO3HPTH 3aMOH HIUNA6 yMKapUmIMAA,
acocah, kepamuk maphanM, MEKTPONMTHK Ba OKCHA—APUMY TKA3THIIH

KoHaewcaropnap raitépnanany.
2.2. KongencaTop/iapHHuHT 3cochi HapamMerpiaapu

Bapua Typnaru xonmencaropnapuuHr acocii napameTpinapy —
HOMHHAN  CHFuM, aHAKIMK CHH(H, CHFUMHHHT TeMneparypa
KOIOOHUEHTH, HOMHHAN WIIYH KYWIAHWLL, W3IOMSLHS KapLILIHTH,
HacToTa  xapakTtepucTHKanapd, ¥srapyBdaH Ba spHM Y3rapyBdya
KOHneHcaropnap yuyd sca, GyHAaH TAIUKAPH CHFMMHMHI ainaHHuW
6ypuarura jpa y3rapuiu KOHYHH Ba YHHHI IMana3oHugaH HGopar.

Konpencatopunnr curama (C) YMyMH# xomma Kyifuparu

“onanan auuknanam:
C=Q-U

Oy epma: Q — xonmamanapaa HurumTa anextp 3sapagu (Ka); U -
Konnamanapaaru Kyunaanuur (B).

Slccu dnexTponn KOHAEHCATOPAAp CHFMMH (nd) C = 0,0884
(e5/d), Oy epna: ¢ — QM3NEKTPHKHHHT HUCOHI AHIIEKTPHK CHHIUPYB-
YaHMrH; S ~ KomaManap 03acH (CMZ); d — IIMBNEKTPUKHAAT KaJIHH-
JHrH (cM). _

Hattyacumon koHpeHncatopiap curuMH (nd) Kyiiunaruga

ndomananany:
el

C =0,241.

D,

6y epma: /! — konnamanapuuur UWIHHAPCHMOH SCOBYMCH 6¥iinua

y3yHnuru (cMm); D; Ba D, — HaliuaHHHT TALIKH BA HYKH AuUaMeTpH (cM).
Ha#vanuur kannanurn A = D, - D, 6ynca, Yy Xoiiaa,

el

Y
Ig[1-—
g( DI)

C =0,241-
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PynoH KypHHHIUHAArH KOHAeHcaTopnap curumu (nd) kylingaruda
HdonanaHaam:

-

ebl
C=0,l768--d—,

Oy epaa: b Ba ! — TacMmara CypTHIran KomnamaHuHr 3HH Ba Y3YHJIUIH
(cM).

Xaxmuli — FoBaK aHomm KOHIEHCATOPAAPHUHT CHFUMHHM ACCH
NIEKTPOJUIM KOHICHCATOP/Ap CHFUMH KabH Xucobiaw MymknH. Bynaa
Komnama 1o03ace S — ne6 sccu UHIHHAPCHMOH CHpTH fo3acuaan 4050
Mapra katra 6ymran roeak aHomHuur Tyjaa camapaam MaHZAOHH
TYIWYHANa[H, AUINCKTPUKHAHE KATHHAMrY J YUyH 3Ca, OKCHJJIAHTaH
IOlKa TaHTan NApNACHHMHT KAIMHIAUCH onuHagu. KowaeHcaTop
cudaTHHUHT MyXUM XapaKTepHCTHKaNapuaan Gupy CONMLITHPMA CHFUM
(KOHAIEHCATOPHHHT XaxMHM V¥ ra Hucbatan onuuran curam nd/cM’)
Ccon =c/v Xucobnananu.

Kerumx Yirgamnm éxu scanoxy KOHAEHCaTOpsiap JOKOPH COJHIUTHP-
Ma cuFuMra sra 6yncanap-na, YNAPHUHT HOMUHaN MII Ky4JaHMILIAPH,
onarna, HucOaTaH nmacr 6ynamn. Korozmu Ba 3JIEKTPONMUTHK
KORJCHCATOPNIAPHHHT  CONMIITHPMa CHFMMJIapu 3HI IOKOpH O¥/HG,
CHFUMIIAaDHHH NUINIEKTPUK KANTHHIIHIYK KaMaliTHpHO (KOFO3NHIIApHHHKH
5 ™kmraua, JNCKTPONMTHKNADHHUKY 3ca MKMHHHC 1034aH  OHp
6ynaxnapuraya) pa ypamna KOmtama rozacuuu karranamtupn6 sHana
OLUMPHII MYMKHH.

Kounencaropnapruur Kymumink FYpyxuHH acocuil AaHHKJIHK
AAPakacH y4yH HOMHHAN CHFMMNAp Katopy maexya: | cuud (£5%) —
E24 karopu; 11 cung (£10%) - E12 karopu; III cuud (£20%) — E6
katopa (xappuan KeAHHrY PakaM curum KuiiMaTnapu rpafauuscu
(3Hwmarn) conunu Kypearamy, By xuiimarnap 10" ra Ky nai THpUJIHILH
MYMKHH, Oy epna n ~ Gyry myc6ar &xy MaHuii con.

AnexTponuTHk KOHI€HCaTOpnapuuyr Homunan curumaapy 0,5, 1;
2; 5; 10; 20; 30; 50; 100; 200; 300; 500; 1000; 2000; 5000 KaTOpHAaH
rawunanany. Tyepu Gypuaknn kobuknapaaru KOFO3 Ba [OMNKa MapAany
AHINEKTPUKIH KOHACHCATOpNapHHHY Homunan curamu (0,1 M"d’, ha
YHIaH I0KOpH) Kyitugaru KufiMaTnap Karopura sra: 0,1; 0,25; 0.5 15 2

4; 6; 8; 10; 20; 40; 60; 80; 200; 400; 600; 800; 1000. I

Broxuposka xunysuy pa KPaTYBYH KOHJEHCATOPNaPHH, onao;na,
Ba II cundpnap 6¥iiu4a konTypra OHMIapuuy — 1,0 (£2%), 0,5 (1 OZIB:
XaTTo tokopu papaxa (+0,5%) 6yinyua Tannanam, ¢puneTpIoBHIAP
3ca -50-+80% 6ynrau NapaMeTp TapKOKJIHKIrura sra.
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CurumMnanAr TemnepaTypa ko3¢pPHuReHTH (CTK). By napamerp
KOHIeHCATOPHHHT TeMNEPATYPa, ICKHPHLI, HaMJIHK, GOH HypNaHHILIH Ba
Goukanap kabu 6apkapOpIHKHH Oy3yBUM OMHINIAp TamCHpHAA
y3rapuinu Guman OenruiaHAmH. Temnepatrypa sur karra Tancup
Kypcatagn. YVuuHr CHFMMA KaTTa Gy/MaraH KOHAEHCATOPNApPHHHT
CHFUMHIa TabCHpH CHFMMHHHI Temnepatypa kosdwpuuments (1/°C)
Ounan G6axonananu:

CTK = AC/(C,At)
Oy epna: Cp — KOHHEHCATOPHHHT HOpMai TEMNEPaTypajlard CHFUMH
(n®); AC —curnmuuHr Temneparypa Af ra Y3rapraHjard 4eTNAHHIIN
‘o).

Kymunuk konnencaropiap y4yH TemMnepaTypaHWHr HIUGH
Ananasonnapuna CTK HHHT  Y3rapMaciuru  Ky3aTHNaOH, SbHH
CUFHMHMHI TeMmmepaTypara GOFIMKIHMIH YH3UKIM KOHYHra sSIKHH 3KaH.
By xon, aiiuukca, rokopu uacroTamu kepaMmk KOHAeHcaTopnapra
xocaup. Yaapna CTK xapd (I1-nmoc, M-munyc, MIIO-uon) Ba K7K
HUHr 101° /C ra xynaifTupuiran KHAMATHHH KYpCATYBYM paKamiap
6unan 6enrunanamy.

Katra curuman mact wacToTanmM konnescaropmap (KOFO3, Iomka
Napia, sSnexkTpoNHT Ba OKCHA-APHM  VTKasrHWil¥) CHFHMHHHT
TeMNepaTypara Kapab ¥3rapuil KOHYHH, ONAaTAa, HOYM3HKIHIMP.
LlyHuHr yyyn 6y KOHAGHCATOPNAPHHHI TEMNEPAaTYPaHH OXHpTH
KuHMaTnapunary CHFMMMHMHT = YerapaBdil 4eTNaHMUDIApDH Gunan
Gousnapna GaxomanyBuH TeMmmneparypa  6apKapopmMrH IOKOpH
HacTOTali KOHAEHCATOP/IADHUKHIA KaparaHJia aHya NacTAup.

KongencatopaapanHr 51eKTpra 9WMaaminaura HOMHHan Ba
CHHOB Ky4naHuimM, IWIYHHHTOEK XalllaH Taulkapd KydNaHdm Ounan
TaBCHGanann. KOHNEHCATOp TEXHHK XyMNOKAT/Napia KypCaTHIra
HAPOMTAA, MHHHMAN HIUNAMI MyANaTHAa MYMKHH O¥araH Makcuman
Ky4JIQHWIN, HOMHMHAN Ky9TaHWIl XucoOnaHagy. CHHOB KywIaHMIIM
HOMHHaNAaH IOKOpH 6¥nuoG, KOHA€HCATOPHHHT 3JIeKTpra
UMAAMIIMNHTHHY  TEKIUMPHINTAa XW3MaT Kunagu. XaidaH —Tauikapu
Ky4laHuI xaM HOMMHANJAH KAaTTa, KOHHAEHCATOPHHHT YHKHIL
CHMJIapHTa KuCKa MyAIaTra GepHAMILKE MYMKHH.

Konpgencaropiap H30ASLHACARRHI KaPHIAJIHTH apcopOims
TOKH Ba HAMJIMKHWHI CHDPTAArd AucCCOMHauuscM OKHGatHaa maiimo
6ynamuran cusmnaum Toknapu 6GunaH GenrunaHamu. Msonsuus
KApUIHIHIY TeMnepatypa Ba aTpod— MYXMTHMHT HAMIMIHIa GOFJIHK.
IIYHHHr y4yyH KOHHEHCATODHMHr G6apkapop HMINNANMHM Xamaa
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H30JIALUMA KapuHAuruyy OWUpHII y4yH KOHJeHcaTopiap repmerix
KUMHG  uunawany. Kepamnk, caionanu , B ; oka  mapaan
KOHACHCaTOpIapHUHT M30MsIHs Kapuminuru 10°+10° MOw, korosnu pa
METamn - korosmunapuuxu 107+10° MOM uu  Tauikun dTagm.
dnexTponutuk KOHACHCaTOpnapaa cH3uaHm TOKNapH aH4a roKopu
(MunHaMnepuunr Yayuiu) 6¥namu.

Konnenca'rop.napnunr HacToTasmii  xoccanapn napasur
HHIYKTHBITHUK Ba akTup cappnanuunap 6unay TaBcr¢nanagu. Kynruua

KOH].ICHC&TOPHapHHHF napasyr HHAYKTHBIAUIYU HUKHIU yunapu

2.3. 373rapmac CHEMMJITH 10KODH wacToTany KOHaeHcaTopaap

¥Oxopy wacrorany KOHIeHcaTopnap (xepamuk, Cilonany, niMina-—
SMank, wWHiNna-kepamuka pa LIMIUa) KHYMK napasut HHIYKTUBNHKKa 313
Ba ynapna RH3NEKTPUKArK cap(bnauuumap aHYa Kam, Bapxapopsury
(10° C) Ba aruKnury *2% rasa) rokopu 6¥.au6, eTapinya
TeMneparypa Gap,uomnnxxa, KHYHK Y114am Ba maccara ara.

9acrora TeHepatopnapy g Ky4aHTupruunapy CXeManapua
HlAaTHaay. IOkopu wacroramy KOHIeHCaTOpnapuunr Hur aHHKapy
Ba Gapkapopnapy IOKOpH yYacToTa 3aWKHPNapHHNKT KOHTYpnapupa,
Konrannapm acg axparysyp, bunspnosyy Ba TepMoKoMmenca-
UHTOBYY KOHAeHCaTopnap cudaruga HIUaTUIa Ny, fOkopu 4acToTany
KOHAEHCaTOpapHupr HOMHHAN curpmy 6up Oupnukaany
nHkodapanayy TaWKuN srany, Gawnnapuﬂukn 1 Mk® raya 6

Konzeacaropaap (KT Ba KJIC) «xarra HOMUHaN curuMra Bga
HUCOaTaH Ky Yruamra (4x5x(4+10) MM) 3ra. TepMoﬁapKapop
KepaMHukapnay HIllaHyByy KOHIeucatopnap, OAaTaa, KHYMK CUFHUMIa Ba
YOKOPH  aHuKHKKa (2%, +5%), CerHeTokepaMuKaay Taiépnan-

Tannapy sca, 6apxapopury pa AHUKAUTH nact 6¥nca-na (~20 + +80%),
HT KaTTa CUFuMra ara Oynamy.
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2.2-pacm. FOkopu uactoranu KOHAeHcaTopnap.

Huckcumon xepamuk konaencaropnap (KAY sa KHO)
annapaTypaHuHr IOKOPH 4YacTOTanH 3aHXXHPHIA KOHTYp, aXpaTyB4H Ba
$unsTprosyu (TasHy) KOHJeHCaTOpnap cudatuaa uwnatuiany.

Kepamnk, naituacumon Konaencatopaap (KT, KT-1E Ba KT-
2E) 1oxkopH aHuKAHK, 0apkapopnuk Ba HWOHUMMAHKKA 3ra 6yu6,
KynuHYa KOHTypnapaa HLUTATHAAMM, YiriaMH (3,5+7)x(10+50) MM Ba
UHKHLL Y4napy — pajuan, sruiyBYaH CHMIA 3ra,

Kepamux maiivacumon yrHm Ba Tasmnu KOHAEHcaTopaapu
(KTII Ba KO) 750 B raua Oynran kyunanuwna GunbTpROBUM
CHgatuna uumarniany, annaparypa miaccuckra Metamn  pessfanu
rapauw €ppamuna  Gypab YpHatunanu.  Kepamuk FOKOPH BOJBTIH
UMMYbCIIH KOHAEHCaTOpNap 5 + 15 kB 6ynran kyunannum 3aHXUPNapU-
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A3,  TENEBH3UOH  Kabyn  KMATHYNADHUHT  IOKOPH  BOJIBTIH
TYFPUNArH9Napuaa Ky ulaHunamm. -

Kepamuk xasoxu KoHzercaropaap (K10) nan mukpocxemanap
Ba MUKPOHHFHIMAIADHUHT KOMIOHEHTAApH CHbaThaa GoiifanaHauy.

Ciiionanu npeccnanran konzercaropaap (KCOT Bsa K21Y-3E)
Typau4a 6ymub, Ymyamnapu, MaccajiapH, YHKHIU Yy4iapdH (CHMJH,
TacMamn, pespbanu) Gunan Gapx Kunagm Ba OKOPH YacToTa
3aHXKHUpJIapHJa KOHTYPra O/l Ba @XPATYBYH CHOATHAA HULTATHIAIM. By
kOHAeHcaTopniap Gapkapopnurara kypa TYpT rypyxra OynuHany,
kobuxna A, 5, Beal xapdnapu 6unau Genrunanau. I' rypyxnaru
KOHOeHcaTopiap (Metann KOTIaMasin) 3HT Gapkapopunup, uynku CTK
acocaH, GONbraHMHr IMac, Ganku MMANERTPpuK (CI0fia) HUHI TEPMHK
KeHraium ko3dpuunenty 6unan benrunanany.

Koupencaropnapra uepesun MMIMpHIAAH Ba TEPMOPEAKTHB
nnactMacca 6unax npeccianany.

Nluma Kouxencaropnap (K21-7) rokopu 4acToTa, HIYHWHIAEK
HMOYNBC KypUIMafiapua HUaura MymKamiaHras 6ynub, Tpomux
IHapOHTra Mocnab Hnal uwkapunaam Ba 6ocma nnartanapra
YpHatunanu. '

Hluma-xepamux konpencaropiap (K22-4) repmernknauran
MUKpOCXEManapia HULIaTHIagH.

24. S"3rapmac CHFHMJIH MACT YaCTOTANH Konjxencaropsiap

Hacr wacroranu y3rapmac, NyNbCHanyBYM Ba Y3rapyBuaH ToKk
3atmkHpnapuia GuAbTpNOBYH, 610KKpoOBKa KANYBYH Ba axparyBuu
KOHACHCaTopap cudatuma katta Homuman CHFMMIIH KOHJIEHCaTOpnap

HHUTaTuank. Korosnu, METAJI-KOFO3/H, 10MKa-Napaaiy Ba aiifukca
SNEKTPONUTHK, UIYHUHTEK, OKc

HA-SIPHMYTKA3TUUMH KOHJEHCATOpap
LiyHAal koHneHcaTopnap Xucobnananu.

Koroanu, metann—xoroznu ga IoNKa nappanuy KoMpaeHcaropnap,
KynuHYa, KpatysuM Ba Gnokupoeka KUNyBYH cudatnia, KHYHK
CHFHMAM  10nKa Napranunapu  koWTypnapma, karta CHFHMIH
KOro3nunapy sca nact yacrorany $unstpnapaa nunatunanu.

Koroanu, METaI-KOro3, Ba fonKa napaaid KouaeHcaTtopaapiaH
6ab3nnapuumunr TYSHIUIH 2.3-pacMpa KenTHpHITaH.

Korozau KORJEHCATOP/IAp AHINEKTPHKHUHT KATMHINCH KHYHK
6ynraunurugan (5 MkM raya) IOKOpH CONHINTHPMA CHFUMra O3ra,
€Tapnuya Tepmobaprom ga ap30H HapxJa uuiab yukapunany.
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MeTtann—koroznn KOHfeHcaToprap  sHa  xam  foKopu
COJMIUTHPMA CHFMMra 3ra, YyHKH yJnap Xyaa tonka (1 MxM) akcHan
YMKHIL y4jiapura sra Ba GUp EFM scCHnaHray. Kobuk nuamerpu 5+13
MM, y3yHauru 1436 mm.

2.3-pac. Koro3nu, MeTann—Kkorosnu pa ronka nappaanu
KOH/IeHcaTopnap.

K72-9 xoupencaropaap (¢ropornnactiu) Tepmobapnout, 3ap6ra
YHOaMaH. Ynap akcuai 4MKHig yunapu OynraH UHAMHAPHK KOGHKIa
HLab YyuKapuaagu.

droponnacTaM  KOHAEHCAaTOpap M9HMna Tepmobapnom  OT
(+200°C raua) koHnencatopuuu KypcaTh6 yTum kepax. Ynap HoMuHan
CMFMMH Ba MWl KyunaHHmMra kapab yd xun KoGHKra sra. bupok
ynyamnapuHHHr aWua KaTTanuru  ca6aGiu ynap MHKpPO3JEKTPOH
annaparypanap y4yH spoxcusmap. 200 nan SO0B raua 6ynrau
KydaaHuil ysrapmac TOK 3aHXHpHAa RO3UMETPHK  KOHJEHCATOp
cudaTHaa xynnaHunamurad ¢roponnactiy konaencaropnap (K72-1,
K72-4, K72-8 8a ®B-1) anoxuna TYPYXHH TalOKM1 3Tamd. YJIapHHHT
curumu 500 nd nau omMaliaM, Maccacu sca 7,5 r.

K73-18  xonpencatopmapu  (yruwra OMJ,  3HYIaHraH,
nonusTunen—Tepedranatiu) Tysunuwra xypa K73-22 napra yxwam, 30
B kyunanmmpaa, 0,15+ 1000 MI'y 6¥nran nuanasouna pagHoOXalaKHuT-
TapHM  HYKOTHWIra MYIDKAWIAHTaH, HOMMHAN CHFUMH 0,27 mx®,
MaccacH 5,5 r 1aH opTHK 3Mac.

K75 rypyxupars (xoMOuHaUMSNaHraH) KOHReHcaTopaap
oKopH HII Kyynauuiun (50 kB raya), karra HOMHHAN CHFEMH (10 Mx®
raya) Ba kaTTa Maccac (6 kr rava) Gunan Xapaktepnasand. BynapHunsr
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wmga  K75-24  (“a”  papuanth) KOHIOEHCAaTOpnapH Macca Ba
ynuamnapura kypa 3ur KHYHKNapH XUcOOnaHaau: auamerpu 8+24 mm,
KOOUK y3yHmurs 36+52 mm, maccacu 7,570 r 6¥1n6, HOMKHAN CHUFBMHU
2,2 Mx® nan katTa sMac.

K77-1 KOHleHcaTopiaapH (sapuM KopbGouaTnu) xyna OKOpH
COMHILTHPMA Ba TeMIepaTypa 6apKapopnuKKa 3ra.

Happana KOHAHCATOpAApAa  CHFHMHMHI  TeMmmneparypa
ko3drumentu +1500-10° 1/°C pan OLUMaiiH.

JNeKTPOIHTHK Ba OKCHI-SIPAMYTKA3rHYJIH KOHAEHCATOPAAD
KaTta CONMIITHpMA CHFUM Ba SHeprusra sra. ViapHHHT KaM4HAUrH
flapaMeTpinapuiunr  Gapkapop 9MaCIMrH, CHFUMHHHMHT  TIacT
TeMnepaTypanapra GornuKury, HacToTanap JUanasoHy YeKIaHraHIuru
(¥3rapmac Ba NYNbCIaHyBYH nacT wacrora TOKkiaap), Gab3u Gup
TYPNAapHHHHI KyTOnuImMry (KOH,IICHC&TOPHHHI‘ dakat Mabaym 6up
Ky'tavuw dasacuza wuinaii oK) maH ubopar. Ulynunr yuyy yJjap
bunsTpRoBywM, 6ab3una Gnoxuposka KuyBun cudatuna winnarunanu

T Mapraeu okcumu  MnO,
HULIATHAARH,

SHCKTPOJIHTHK Ba OKCHp — ApUM

YTkasruunn KOHIeHCaTOpIapHyur
TYSHNHIIH 2.4-pacmpaa kentipunray,

2.4-pacm. AnexTponutuk sa OKCHA-APUMYTKA3rMuIH KOHAEHCaTopIap.
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KS0 - 15 KOHAeHCATOpAAP (MEKTPONHTHK AMOMHHHININ) IOKOpH
HIUOHYIHIHKKA, MEXaHHK IOKIaHHILra Gapromnnimk, Temnepatypa-
Gapnom, y3oK Mymmar uuinam XYCYCHATHTA Ba SNIEKTP XapaKTepHc-
THKaTapUHUHT Gapkapopnurura sra. Yiap HopMan Ba TPONHK HKIHM
lrapouTira mocnab Huma6 ykkapunagy.

K50 - 29 KOHACHCATOpapH (3NIEKTPONATHK aMIOMHAHRHIIN)
HOMHHAJI CHFMMJIAp Ba HIIYH Ky4Y/IaHHIUHMHT KeHT AHANa3OHHIa 3ra.

K50-31 KOHACGHCATOP/IAp HUCOATAH KHYMK CHFMMIH 6y 1amy.

OkcHn yTkasruund HuOGWiNM Ba TaHTANLIM KOHJEHCcaTopnap
SNEKTPONMTUK KOHIEHCATOpapra HiuCGaTaH kaTTa GyIMaraH XaxM sa
Maccara ore. 'IyHKW yjlapAa 3A€KTPOJHT YpHHuA DM §TKa3ruy
OKCHAHMHI 107Ka MN4pJacH WIIATMNIANH, HIyHra Kypa ynapHHHr
HOMMHAJI KyWIaHUUIM XaM [1acCasqH.

K53 - 15, K53 — 16 Ba K53 i 17 xonpencaTopaapu rubpun
HHTETPAN CXeManapHUHI OcMa KOOHKCH3 KOMMOHeHTNapu cudaTuna
WIUNaTHNanH, HHCOaTaH KaTTa GYiMaraH HOMHHAN CHFHMIa Ba HIIYM
Ky4JaHHIIra 3ra, AEKHH MEXaHHK IOKNAHHILIAPra aHya 6apnonuiH Ba
Maccacd KHYHMK, YHKHLY CHMU HYKIHIH caGabnu ynapuu 6eBocuTa
MUKPOHHFUIIMAHMHT KOHTAKT 103a4acHra Kanaiinaml &k naiBaHanam
MYMKHH.

2.5. VarapyBuan carumnu KOHJeHcaTopJap

Pannokalyn kunrny €ku pagHoy3aTrHy MW YacTOTACHHH KaiiTa
yaraprapum yuyn Tebpanuw KOHTYPHHHHI HHAYKTHBJIHTH KH CHFUMH
y3raprupunagu. Ep ro3acuparu KypuiManapia, KynuHya, KOHTYPHHHT
CHFUMH  y3rapthpunan. Bywunr  yuyn y3rapyByaHn  xaBo
KOHfieHcaTopnapuaad  (ofinananunanu. PoTop miacTHHANAPEHHHT
CTaTOpHHKHra HucOGaraH Gypunumi Gypuarnra kapab ynap opacHpars
CHFUMHMHI amanjary KHitMaTu Yarapanu. Bysza y3rapamiran kaTtanak
[1aCTHHA MalNJOHH XuCOOMaHamu, THPKHII Ba AM3JIEKTPHK JOUMMIHCH
aca ¥3rapmaii Konaau.

KeHr swuTTHpHm yacToTanap auanazonuna TYFPH 4acTOTaiH,
TYFPU CHFHMIH, TYFPH TYAKMHIM, XaxMuii norapuMHK Ba YacToTa
MOrapu¢MHK  KOHAEHCATOPNAD MHULIATHJIAMH. Ynappa poTopHHHTr
Oypunn Gypyarura MyTaHocu6 xonza, MOC paBUiga, YacTOTa, CHFHM,
TYJKHH Y3YHAHIH EKH NOrapu(pMUK KOHYHTa KYpa — CHFHM Ba 9acToTa

y3rapanm.
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'S"srapynqaﬂ CHFMMIIH  KOHJEHCATOpNAp TY3SHAMIUMHHHI aCOCH
TapaMeTPH MIACTHHANAD OpacHparu THPKHIIAHD. VY KOHZEHCaTOp-
JIADHUHT 3neKTpra HucGaTay HHOAMARIATH, GapKapopKry, Yiryamnapra
HUCOaTaH Kyiunagurau I0apThap Ba TeXHONOrHs HMKOHHATNapUTa
Kapab Tannamapu. VY3arysuu  Kypuamanap KOHZeHCaTopiapraa
MWLUIMMETPHUHT YHnaH Gup ynywmra xazap sa YHAaH KuuuK O6Ymuium
kepax. Bywna ummymscpa SNICKTP 4YHAAMIMIHK Ba reHepauus
KUIHHAZiTaH 9acTOTanapHHHr I0KOpH GapKapopiurH TabMHHIaHAMH,
6upoK 37nqamnap KECKUH KaTranamub xetapgu. Ienepauus yactoracu
Kan4anux 1okopu 6ynca, muactuna IyH4a kaM kepak 6¥nanu. Llynunr
Y9YH y3rapyBuan curumy KOHACHCATOpJIap KHCKA TYKHH Ba yTa kucka
TYIKHH Y3aTrHunapuaa uucbatay MabKys ¥nuyamnapra sra.

Panuokabyn KypunManapupaaru Ysrapysuan KOHACHcaTopap
THPKMIIY, acOCaH, KHYHK yn4amnap onuw IIapTH Ba GapKapopiuKKa
OYnran Tana6 acocuna raHnavamu. Tana6 STHRanurad GapKapopiuk
KaH4anu 1okopu 6ynca, THPKHII B2  KOHAEHCATOPHUHT Yruamu

XaM WYHNail Tanab Kyiunagy. Bupok texnonorusuunr HMKOHHATIapy
MYMKHH 6ynraH munuman THPKHUMHH 0,15+0,2 MM Kunu6 qeKnaiou.
Onatna THPKHIL 0,5+1 MM kunu6 ONUHAAM.

2.6. Slpam ¥3rapysyan KOHAeHcaTopaap

Spumyarapysuay KOHZeHcaTopnap Panuoxypuiama yacrortacuup
MUUIATHW  kapaéHuna Mocnaml €xu wumna6 YHKapHUIAa co3namura
MYIDKannaunray, By KOHICHCATOPNAPHUHT  CuFuMu Kala  arunran
X0nataa ysrapMaciury Kepak.

HpuMysrapquaH KOHAeHcaTopnapuunr TY3uaumm  2.5-pacmpa
KeaTHpunray.

Apumysrapysyay KOHIeHcaTopiap xasonu Ba KepaMHKany
O¥nany.

Apumysrapysuan xasomy KOHJEHCATOPNap TysumuLM KuXaTHaaH
TaXMHHaH  Xapony KOHAeHcaTopnapra yxwam,  6upok  ynap
KULINAPDH KHYUK, COHM 3ca Kam 6ynamu.

KIIBM (kuypyx Ymuamnu) KOHneHcaTopnap xoGukcu3aup. Cratop
ilact™Macca nnmarara YpHatunran, Potopunur ypuunn kaiin staw
KOTHpHE  kyiinmy rakikach  &ppamuza Oaxapunagn. KIIBM
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KohneHcaTopnapu yy xug BapHaHTAa HWNab yukapunagu: 1. KIIBM
(tyrpu CHFUMJIM, OmaTaaruya, 6ypunnm 6ypuarn 1800) ; 2. KTIBM
(T¥¥pu CHFUMIIH, “Kanmajak” TypH, O6ypuiauiu 6ypuarn 90° am); 3.
KIIBM (“ambcbepeﬂuuan”).

2.5-pacwm. Slpum ¥3rapysyan (cosnanygyan) KOHZIeHCaTopnap.

Maxcyc KORAeHcaTopJIap — Bapukonaiap sa BapHKaniapaup.

Bapuxoxanap curumy TeMneparypara XeCKHH HOYH3HK GOFNanran
CeTHET  KepaMuk KOHAeHCcaTopnapaan  ubopar. Ynap  anextp
3aHXHpNApH, MacanaH, YacTorta KyYaH THpru4IapHHHT napaMeTpaapusn
Gowkapuuiza niunaTunany.

Bapukannapna y3rapyByan moxymnosyu Ky4nanuur 6epunranna
Ba y3rapmac Gepkurysum KyanaHnwna (taxmuwhan 4 B) p-n yram
Gasack  kuuMK  curamim (6up  Hewa Ym nukodapanany)
KoHAeHcaTopnapra yxwaiiny. YHuur CHFHMH MOZAYANOBYH Ky4aaHHI
aAMIUIITYAACH BOJILTHHHI YHIAH Oup ynywnapuua y3rapranaa 6up Heua
nukodapasara Y3rapuiin Mymkus. Bapuxannap ynstpa xucka TYJIKUH
AMANa30HHAA 4aCTOTANH MOAYNISUMAAL YUYH, WYHHHIIEK aBTOCO3NalN
YUYYH HLUIaTHRAOM.

2.7. Hurerpan MHKpocXeManap KoHeHcaTOpAADH

ApumyTkazruumy UMC MOHOKpUCTaNua KOHAEHCATOPNAp XOCH
KHITHW y49yH p-n YTHUMAD cHFUMUAAH dolinananunagu. AMmo 6ynnaii
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KOHJICHCATOpNIAp CHFMMNIAPH YEK/IAHraH ANANa3oHra (20+200 D), nacr
Temneparypa 6apkapopiukka (10° ,.1/’(;) Ba HapaMeTpAAPHUHE TEXHOI0~
THK TapKOKnurura (+30 %) sra.

HUMCnapuunr onka napnani koHaeHcaTopH (2.6-pacm) 6):H,uau
IOKOPHPOK XOccanapra sra: CHFHMJIapH AHAaNa30HU 1:10000 n® 6yiran
OpajHKAa €tany, TeMmeparypa Gapxapopnury 2,10 1°C uu tawkun
STajy, NapaMeTPNAPHHHT TEXHOMOIUK Tapkokiurd +10 % ra Tewur.
Bynpait KORAEHCATOpNAp NU3NEKTPHK KYpUHHIIHATH Y4 Katnamiau
CTPYKTypajaH Ba yHra nypkawl Wymd OWAaH KWYMK OMAH MeTauT
KOM/laHral HKKHATa 10TIKa napAany Konnamanad nbopar.

2.6-pacm. I0nka fapiana KoHAeHcaTopap:
1,3—toxopn Ba naciu Konnamanap; 2-nuanextpui; 4-acoc,

COHMRH KaMaHTupany. Byupgan TalIKapH, aIOMHUHUET
HHCBaTaK TexHoNOrUaGON Ba ap3oHAaup.

IOnxa napgany KOHZIeHCATOPHUHT RUIIEKTpUrH  cudaTuaa
ONHHAMIaH MaTepHanHuyr JeKTpra Hucbaran umpamaunUr IOKOpH
Ba capdu kam Oynuin kepax. Byunau TallKapy y IOKOpH aiaresds Ba

HIOXH 6opHya katra AUINCKTPHK CHHTAHpPYBYAHIMKKA 3ra QAT
J03UM,
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Hazopar caBosnapn

1.Kondencamopnap Kanoai maciugpnanadu eéa ynapnunz xandaii y3uza
Xoc KoHempykywiapuxu bunacus ?

2. Kondencamopnap  kawdaui acocuidl  napamemprap — bunan
xapaxmepnanaou?

3. I0xopu wacmomanu kepamux KOHOEHCAMOPAGPHUHZ KAUCU ACOCUl
mypaapunu buracus ?

4.Kozoznu e6a ionka napdanu KoHOeHcamopnap snexmpza  oud
Xapaxkmepus mukaiapu, KOHCMPYKYUANApY 64 KYJNAHUUW COXaiapuza
Kkapab bup — vuprdirs andai gapk kunadu ?

3. Onexmponumux KonOeHCamMOpPIAPHUHZ KOHCMPYKYUANAPY, QcOCuli
myprapu, sazugarapu ea rcccarGpu kanoat ?

6. V3eapysuan cusumnu xowdencamopnapnune easugpacu éa my3unuul
INEMERMNAPUHY MYULYHMUPUO DepuHe.

7. Apumyseapysuan 6a maxcyc KOHOEHCamoOpAApHUHZ  Kanoati
mypaapunu bunacus ?

8. Humezpan Muxpocxemanaprunz KOHOEHCAMODAAPUHU MAREPAAUL
VUYH KaQHOQU Mamepuainap uwnamuiaou ?
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III BOBE. MHAYKTHUBJIMK FAJITAKNAPH

3.1. TacaadHA Ba KOHCTPYKURSLIapH

Panuorexuux anmapaTypaHHHI IOKOPH YacToTanM KMCMJApH Ba
3aWKUpNapuAa KY/UIAHHJIMII COXACH Ba TY3WNHIM Typnuua GynraH
MHAYKTUBIMK FaiNTakiapd Kymnauunank (3.1-pacm). Kapumnux Ba
KOHpeHCaTOpAapAaH (apknu paBHIIAR yNap CaHoaTja keHI Kyjnamua
HlIa6 YHKapHAMaliau.

r) n)

a) 6) B)
3 % ]

3.1-pacm. UnnykTuBmux FaNTaKNapHHWHT 3neKTp cxemaiapAa
INapTnn GenrunaHELA: Apoccen (a), TapMoKnanran gpoccenb (6),
MArsuT y3aiu (B), deppur yzakmu (r) Ba coznopun Y3aknu ranTak (a) .

_ K¥nnanwum coxacura xapa6 rantak Yauamnapy, yAapHUHI LIAKIH,
Ypawl ycynu, cHM H3ONALHEACHHUHI KangHiaury, Kapkac MaTrepHalli
TYpau4a 6¥muiun MymMKun.

Hunykrusauk  rantaxnapu KOHCTDYKLMsCH: Kalicu 4acToTa
AMaNa3oHuAa Ba HeYa KyBBaTAH TebpaHMa KOHTYpnapuaa Ky1aHHIH-
luira xam 6ornux 6ynanu. Tebpanma KOHTYp Mli4yu nuanaszonu OpTra
Capy, onataa ranTak MHAYKTHBAMK KHiiMaTy Kamasy.

Hunykrusnuk rarraruuunr acocuii CMEHTAapy 6y¥aub: Kapkac,
¥pam Ba 3KpaH xucobnaHanw.

Kapkac. V ypam yuyn acoc 6y1m6 XH3MaT Kunagu Ba ypaMHHHT
MEXaHUWK MycTaxxamuurd Ba OHKDIHITHHY, wngunap pa §33KHH
MaxkaMnnrunu, xampa maccura Kynaif Maxkamnanumyyy TapMHAHIAILH
Xepak. Kapkac yyyy MaTepHan MHAYKTHBAMK Fantarura Kyiunaérrat
Tanabnapnan kenmg YMKKaH XONAa TaHnawagu, Karra KyBBaT/H
:;SIP:;Ma KOHTypnapuna umnatunaguray HHOYKTHBAMK FanTaKiapH

KUXATHaH Xam MycTaxkam Oy nuLnapy Tana6 kunuHany.

Hunyxkrunux FanTaknapu KOHCTPYKUHSiCH Ba kapkac yin4amaapH
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Typavva Oynuum mymxui. Kapkacnap IOKOpH 4acTOTauH Ipecc
KYKYHNap,  KepaMHKa, [OJHCTHpPON  Ba  OKOPH  4acTOTalH
AMNEKTPUKNAapaan Taiiépnavann. Kepamukajan scanran Hurma
KapKacnap riasypb épaaMua ENULITHPHIAZH, CYHrpa KyHAupunaad.
Kepamuk kapkacnap yuyn pamuodapdop, ymbrpapamuopapgop Ba
CTEATHT KYJINaHUWNanu.

Kapkacparu yiiuk (xamaBka)iap YpamiapHH CHIDKHLIMNA onub
KenajuraH MeXaHWK TabCHpNapHH KaMaHTHPHUIH HaTHIKacHIa
HHAYKTHBAMK Gapkapopnuruiy olumpazu. Kaxaskanu kapkaciapaa
MHCIH, KYMYLUIaHTAH M3ONAUMACH3 cHMmap kymnawmnamu.  Cum
YUKULIAPUHA MaxKamnalu y4yH KapKkacjia THPKHII €Kd MOHTaMJIA
Jieriectok Saxcapunany.

Vpam. Vpra sa ysyH TYNKMH JHana3OHHAa Mubiafiara
FaJITaKnap/ia ofatTAa JJMHICHAPAT CHM, KHCKa TYJIKMHIIH FANTakiap Y9yH
3ca 6Up TomanmM SMainaHraH cumiap KynnaHunand. JlumueHrpar-Gy
uiaK GWIaH U30SLMAIAHTaH, SMaTh OWIaH Korutadran auamerpu 0,07 +
0,2 MM Gynran katTa MHKmopaard (7tagad 119 raya) MHC cAMmapaaH
TallKHI TOMFaH Ypam.

3xpan. Bab3zu anoxuaa TH3MMJIAD OpacHAarH  Iapasur
alOKaNapHKX Ba TAIUKY MArHWT MaifIOHnap TaBCHPHHK KaMalTHpHIL
MaKCcafuia, MHAYKTUBAHK FaJITAK/iapH 37eKTp YTkasyB4YH OSKpaHJjap
OunaH XpMosnaHaau. '

V3rapyeuaH MarHuT MaiioHK TALCHPHAA IKPAHAa YIOpMa TOKIIap
HHAYKUMsinaHanu. Ynap y3 nas6atia nacriabku MaHJoHra Kapama—
Kapuiy fijHanrad MarHMT MaifioH Xocwn Kwianwiap. Hamikana
FANTAKKA TAIKH MArguT MalifoH TabCUpH CyCTjallafH. OKpaH
MATEPHAIMHUHT CONMIITHPMA NeKTp KapLIWIHTH KaH4a Ku4uk Gynca,
6y Maiaon myHua katTa 6ynaad. DKpaH TabCHPHAA AYKOTHILIap Ba
FaNTaKHUHT XYCYCHH CHFHMH OpTaiH, HHAYKTHBJIMIH 3C2 KaMasju.
Okpa Taliépramia KMUMK 3MEKTP KaplIMINKKa 3ra  Oyirax
MaTrepHaLIap—MHC, IaTYHb Ba AMOMHHAN KYUIaHIann.

Paguo KabGyn KuwirHd Ba y3ardul KypHIManapHia KymuH4a
MHAYKTHBIHCH GOWIKapHIauTan Fanrakiap Kynnanunand. Yynkn ynap
KEHI" JHalasoH nosocacuzia rebpaHMa KOHTYPHH CO3JIOBYH acocuii KucMm
xucobnananunap. Bywnaif rantak YpamIapHHHHT OMP KHCMH KaTta
OHaAMEeTPNIM ¥3akKa, KOJraH KHCMH 3Ca — KHYUK AHaMCTpNH Kapkacra
ypanamy. KuuMk rantak KaTTaCHHH W4Ura xodnaliTHpHUiank Ba yKu
KATT2 FaNTak VYKHra NepneHAMKYJAsp OKOHnaiiraH  BajHKKa
MaxKaMaaHalH, YpaM YHMKMULIApH 3ca KeTMa — KeT ynananu. Bamux
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Oypanranga FallTakNapHUHT ¥3apo TabcHpu Yarapaau Ba HaTHXaja
MHAYKTHBITHK XaM ¥3rapanu.

3.2. MeaykruBank FANTaKJapUHHAT acocHii napamerpaapu

IOkopu wactotamu  ranrakuumr HHAYKTHBIMIH, ACHIIJIHIH,
XyCycuil CHFMMH Ba MHAYKTHBIHKHUHT TeMNiepaTypa ko3 dunnenTy
YHHHT COH Ba CHat Kypcatra4napu 6y.1u6 xucobnanagy.

Fantak nunyxrapnnra - 4CoCaH YHHHT Yn4amiapu, LAKiH Ba
¥pamnap conura 6ornuk Gynaau. Fanrak ynuamnapu KaHya xaTra Ba
YHJArd ypamnap coHu xanua Kyn 6¥aca, MHAYKTHBAMK niyH4Ya KaTta
6ynann. Byngau Tallkapy, ranTaK MHAYKTUBAHIUra YHIa KUPHTHIAET-
TaH §3ak Ba yHu SKpaHra >KOHNAWTMPHLI KaTTa posb Yitnaiian.
Pagnorexnux annaparypaga WHAYKTHBJMIU MHKPOTeHpUIaH VHia6
MHIUIHreHpuraya 6ynran fOKOpH 4acToTa FaiTakiapy KyniaHunagy.

Varapysuan TOK 3aWHUPNApHAA MILNAETraH FaNTAaKHUHT HIL
cudaTHHM — acuamHK (Qr) 6unan uponanam Kabys KusiMHran,

PannoannapaTypanap,ua ojataa ypTaua acHIMKKA 3ra Oynran
(40+200 TapTHONarH) Fantaknap xynananunagy. YOKopu acunmukka sra

Fanrak ypamnapu Ba KaTiamnapu curum xocun Kunagn. by
CHFHMHH FaiiTakka napamienp YIaHraH KoHueHcarop ne6 Kapaiu
MyMKBH. Fantakupur Oy xycycHii curamu YHUHT cudar k¥pcatkuy-
TlapHHU EMOHNAITHpPaH (acunnuk Ba Oapkapopauk Kamasau, rebpanma
KOHTYppar# yacrora JHAna30HHHM  3rannaw KO3(pdunnenTuny

Ypaw ycynura 6ornHK 6ynanm. Bup kagam Opainkna ypanraH 6up
Katnamnu rantaknap (13 ng) Ba ynusepcan Ypaman kynkartnamau
Fantaknap (5+30 ng) kuyuy CHFHUMra sragupnap. S”pamnapﬂn
anoxuaa CeKUHANapra axparym HYynu Gunanm xam Xycycuii
CHFUMHH KaMalTHpum MYMKHH.

Atpod-myxur TeMnepatypacu ysrapca ranrax ¥nuamnapu xam
y3rapazg, HaTHXana yHuHT HHAYKTUBIMIH XaM Y3rapagu. Temneparypa
I fa  y3rapraypa MHAYKTHIMKHHHT  HUCOHil y3rapuim
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HHIYKTHBIMKHHHT TeMAIepaTypa Kos(pPHmHeHTH (ATK) nelimnanu.
NTKnn xamaittupuur yyyn Maxcyc yopaiap Kypunau.

Tebpanma xoutypnapaa UTK TabCHPHHH KaMaHTAPHLI MaKcaguaa
KOHTYp rantarura curumu Manduii tTemneparypa koadduumentura sra
6ynran TepMokoMnieHCAnUANIOBYH KOHIEHCATOp yJIaHaH.

3.3. FOKOpH 9aCTOTa HARYKTHBAAK FajTaknapmn

¥Oxopu vactora wHAyKTHBHK FaNITakapH 9ynram KypHHUILIHAA
HUNaHAZH Ba HOKOPH YaCTOTaNH JNEKTPOMArHHT MaiOHHH Tynnauira
Mymkannawamu. Yactotanap uanaszouura Kapab HHAYKTHBIHK
Fanrariapu ysys tyakuunu (YT), ypra tynxusm (VT ), KACKA TVIKHH-
a4 (KT) Ba yabTpa—Kucka TYNKHHIK (YKT) 6ynanu Ba mynra Gorank
X074 yNlap KOHCTPYKUMSICH, IAKILIAPH, MILNA6 YHKapHIL MaTepuanu Ba
TEXHOJIOTHACH TaHJaHaH.

Basudacura kapab koHTyp HHAYKTHBAHK FanTaknap, anoxa
FanTaikyiapy, BApHOMETpAap Ba IOKOPH YacTOTa Apocceiapra 6ynnHagy.

Tysunummra xypa rantaxnap Kapkacch3 €xM KapkaciH, V3akny
€KH §3aKCH3, IKPAHIH EKH SKPAHCHU3, 6Hp KaTnamiu €kM KT KaTnamiy,
UHJIHHAPCHMOH, ficCH €KH TOPOMIAN, TEXHONOTHMK HIUIJaHHLINHTA Kapab
3Ca KyHaupuiraH, ypanras, 60cMa Ba Ionka napaany 6Ynuiuu MyMKHH
(3.2-pacm).

IOKOpH uacTOTaNM WHAYKTHBNMK raiaTaru HOCTaHAapT OyioM
6ynu6, anoxuna xon yuyw ymapHuur KOHCTPYKUMSACH 6epHiaran snektp
napametpnapu 6yfn4a xucobna6 uukumans. By napametpnapHuur
aCOCHHNApH HOMMHAN MHIYKTHBIHK, HHAYKTHBIHKHHHT pyxcar
STWIIraH 4ETNAHMILNAPH, AacHIUIMK, TeMmnepatypa Gapkapopnuk Ba
XyCYCHH CHFRMIaH u6opar.
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FanmrakauHr HOMHHan HHAYKTHBAHTH Yy  KYniaHMnaéTraH
TYNKUHIAp AHANa3oHATa GOFIHK. YKT ranraknapu yuyn HHIYKTHBIIMK
MHKPOTEHDUHAHT JHAAH — (03naH Gup ynywnapura, KT Ba VYT
FajNTakIapH y4yH — GHp Ba 103726 MHKpOreHpH, YT ranrtakiapH ydyH
3€a — OHPNHK reHPHAADHM TALIKMA >Tany. Kanpaiinup samxupnapna
IOKOPH 49acTOTa TOKHHH KaMaHTHpUIra MY/pkannadrax Apoccei
WHAYKTHBITHIH YHNA6 MUKDOTEHPHHY TALIKWIT STANH.

Yekcds y3yH coneHomp (rantak) &xm TOpouA  fajTaK
HHAYKTHBIMIH (MKI'H) Kyltunaru ¢opmyna opxann xucobnanany:

L=7*D*N?.1073/;

6y epma: D - Kapkac auamerpu (cM); /-ypam y3yHaura (Cm);
N - §pamnap couu.

AManjia Fanrax YpamMuHunr AnaMeTpH Ba y3yHnurn 6up — Gupura
SKHH O¥namu, Hatuxanma YNapHUHI Mardut Maiinonn Ttyna 6epk
6Ymmalinu Ba Maruut SHEPTHAHHHT OUp KucMu dasora Tapkanamn. ByHu
XMCOOra ONUI YuyH KenTHpUray dbopmynara counnmm kosduuneHTH
KepuTHIand.  WHaykTMBAMK ywyn pyXcat sTuiraH uersaHHUIUIAp
FAITaK KaHza Hiura MYJDKaJUIaHTaH U KA 6ormuk. MacanaH, KOHTYp
FAITAKHUHT HHAYKTUBIHK Y4YYH PpyXcaT J3TUNraH dYeTIaHHULUIapH
#0,2+0,5)% nu, 6ormaunm FajTary sa IOKOpHM 4acToTa APOCCENHHHKH
H10+15)% uu Taumun sragu. Koutyp rantaxnapunu raiiépramzna
KylmumMYa yopanap Kypmacaan TYPHO, Oynpaii anmknmkka IPHLIHLI
MYMKHH oMac. AlTaliuk, XOMT GHp KaTnamnm Fantax gHaMeTpH 5 MM
Oyncan.  Illynunraex, mawnym, WHIYKTHBIMKAArH  XaTOJHK
FAITAKHHHT TEOMETPUK Ynuamu Ba Ypamnap comuHumr xaToNHKJIApH
6unan Kyiiunaruya 6ornanran:

AL/L=2AD/D+2AN/N—A/1

Bupunun  akunnaumuza AL/L~2AD/D pe6 xuco6nab Ba
MHAYKTUBIHK y4yH PyXCaT 3THiray HeTIanunapuy +0,5% Aeb omb,
AD/D=125% 5kaHuHM Tomamus, Busuuur MHCOIMMH3a AMaMETPHHHT

KOHTYp ranraknap mocnam JNIEMEHTHra 3ra 6ynumm 3apyp- Fantax
napameTpnapunu +15 % TapTubuaaru Yerapaga pocrnamra MMKOH
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GepyBud, FANTAK HMHHra KHDHTHJIQIMraH MOCNOBYM ¥3aK ulyHpait
aleMeHT  XMcobGnawagu.  Vsaknmap ~ MarHMT  Ba  JHAMAarmMT
MaTepUainapAaH TypiH Lakiaa TanépnaHany.

MarHHT ¥3aK:H FalTaK HHAYKTUBIMIA A, MapTa KaTTajamans:

L=yl

H}
Oy epna: L — y3axcus rantak uHaykTwsiaurd (TH), H,— Y3aKHERT
aMaNfard MardUT CHHTAMPYBYAHANTH. Y ¥3aK MaTCpHalHHHAT MarHuT

xoccanapu Ba waxnura Gornuk. L{unuuapHK y3aknap yayH H,= 0,25,
nynat KomiaManunap yuyH aca 4;=0,5.

Marnut Matepuainap (kapGounsn TeMHp, aibcudep, ¢eppuTiap)
[aH MIUAAHraH Y3aklapHHHT KYIJIaHHIHMIUM FaiTak ypaMaap COHHHH
KamaiTHpHLIra HMKOH Gepalu.

Ba HUXOAT, FanTaKk MHAYKTHBAHIH TEOMETpHS Ba 3KpaH
MaTepuanura GOFNHK. OKpaH MaTepHANMHMHT  §TKAa3yBYaHIMTH
KaHuaIMK 10KOpH GYIca, yiopMa Tokjap LIYHUAIHK IOKOpA Oynanu Ba
9KPAHHUHI SKpanjalll Xoccaiapd wWyH4anuk fokopu Gynamu. YT Ba
VTnapaa amomuHuit skpawmap, KTnapga 3ca  MHC 3KpaHnap
kynnanunagi. Opatna 0,51 MM 6ynraH 3kpaH Ba KUIMHAWTH
TEXHOMOrMK MyJoxXasajapra Kypa (WUTaMnnal-4y3WUIHAAT MyMKHH-
JIATH) TAHNIaHAZH.

OkpaHnawitupuarad L Fanrak WHAYKTHBIMCH SKpawjiaii-
THpUNIMaraH L FaNTAKHHKMIAH Kuauk 6ynaan. bynra ca6ab skpaHAMHE
TaLKH MaHIOHUAHD:

L, =I[l-n(D!D,)],
6y epha: 7- "YNFaMHMHT y3yHOMrH Ba AHAMETPHHMHI HHcGaTHra
6ornuK 6yaran koadduunenr; Dy — sxpaHHUHT HIKH JAHAMETPH.

Bepunras WHAYKTHBIMK Ba MLl YaCTOTACHAA FaNTaKHUAT aCHIUIHIHA
yHaaru capGiapHHHr yMyMHii Kapiiuaurd oOpKajiy aHHKIaHaH:

O=wl/R,; R,=R,+R,+R,+R,+ R,

6y epna: R, — uynraM CHMHHMHT IOKOpY 4acTOTa TOKHIa KApIIWIHIH,
R;—  KapKacaard QMOMEKTPUK capguiap Ba YyJIFaM CHMH H3OMALUS-
CHHMHT KADLIHMIH; Ry — 5KpaH KupuTajurad capduap Kapumnury;
R, —y3axnarn capd xapuunury; Ry — FaNTaKHuHI pE3OHAHC Xoccana-
pH Xxucobuaary cappnap KapLiuIuri.

Panuoannapatypaja KynlanWianuraH MHAYKTHBIHK — FajiTaK-
napuuuHr acuanuru 30+300 6ynapu. Fanrak aCH/UMIH KaHHaiuk
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IOKOpH 6¥iica, yHHHr ¥nuamnapn HmIyHYannk KaTTa 6ynanu. Bepunran
aCUIUIMKNA FaNTak KOHCTPYKUHMACHHMAT OHI MabKyl KYPHHHILH
MaBKyIIHp. ByHna yHunr ¥nyammapyu GepuaranupaH KaTTa XaM KHUHK
XaM GyaMacnuru xepax. .
VIHAYKTHBIMK  FaNTAaKIapMHEHI  TemnepaTypa Gapxapopaury
YI2pHUHT HMHAYKTHBIMrY L Ba acummurn Q HEHT TeMneparypa
TabCHPHAA y3rapuiin Ounian anukiaHany. Temneparypara Kapab ranTak
' KAPKACHHHAHT Y3YHIHTH Ba RHaMETpH Y3rapanu, TEMIIEpATYPaHHHT
OPTHIUH MHAYKTHBIHKHH OLIMPAAH, MacaliuLIH 3ca — YHH KaMaiiTupanH.
Fanrakaunr  temneparypa GapkapopnMrH  MMKEOP  KHXaThaH
HHAYKTUBIMKHMAI  TeMmnepaTypa  kodpuumenty HTK  Ba

MHAYKTHRITMKHUHI ~ TeMIeparypa HoGapkapopnurn k03¢ duuuenTH
(MTHK) 6unan 6axonananu:

HTK=ALKL,ALY;  HTHK=100% (Lo~ L) Ly,

Oy epra: Ly - 20 °C umaykrusmux (I H); AL temneparypa Al ra
ysraprawnars  wupykTHBAMK  Y3raphumm (Tn); L, —6epunran M
AWanasoHKWaa TeMnepaTypaHMHr 6up KkaHYa V3rapuml UMIOUIAPHHH
yrxasrannan cyur onananuran 20 °Crary uaaykTHBank (Fi).

3.4. AupyxruBank FATaKIAPHEHHTI HAETErpan Ky/1aHAJIHIUH

UMCrap  yuyn  unpyirusmx FaiTaknapyra  Hucbatan
KyHunanuran acocaii tana6 YNap KOHCTPYKUMSIApUHUHI TLTaHAPJIATH
(Rccwmru)mup. Topouman ranraxnapaa xarra M am QeppuTiap
KYNNaHHITaHIHIrMaaH ynap 8 MAHrnas MHKPOreHpH HHIYKTHBIIHKKa
sra 6YnuwmM Ba 03136 Kunorepunad yuna6 merarepurava 6¥nran
qacro‘ranap AHanasoHuga HUUIaTHIMINKY MYMKUH.

Kecumu  tyrpu6ypuaxnu 6Yaran  maruur §zaknu TOpOMAAN
FAIITaKNap WHAYKTHBIMIH

L=46-p, -a-n*-10* 18l(D,, +8)/(D,, -B),
Oy epaa: n — Ypamnap conm; aqga b — ¥3ak kecumuHuHr GanaHLIHIH
Ba 3HH, (MM); Dyp — y3axmunr ¥praya Anamerpn (Mym).
KA Napiand MHAYKTHBIMK FanTaknapn gexjadraH “actota
Ananasonura (10+100 MT'u) sra. By mmy YactotacuHuBT KaMalUUIH
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HaTHXachna ranTakHMHT acOCA2 ONraH YPHUHAHT KECKHR KyTajiHIH,
YHHMHT KYnalHIIH 3¢a, aCHITHKHA TeOpanuin KOHTYp/iapH y4yH MYMKAH
6YnMaran kuiimarraua KamaiTHpHIIH Gunan TymrysTHpEaamd. Fanrak
Srajarai MalioHHM KaMalTHpui Yu4yH VYpamnap >HHHH Ba ynap
opacuiars  macodasu  kamaMTHpui kepak. Bupox Oy Huwm
TEXHONOrHANHHT MMKOHHSTIIAPH, MacaiaH, doronuTorpadUsHUHT Xal
STHII KOOUAUATY GHNau yeknauray yeraparaya GaKapWIHIIH MyMKHH.
Lynuur yuyH ronxa napgamm Fantaxnap 1 cM’ 103ana, onataa, 19 Tajlan
kyn 6ynamaras Ypamra sra 0ynn6, alinawa éku Ksagpar CIHpalb
LHakIMAa MUTaRany (3.2, a Ba 6 — pacm).

a) - 6)
:s*... ...."_L...,.__.._,,,J e A’ ,,.........1
LN ! Lt A
=
=
3.2-pacm. Jloupasuii (a) sa ksanpar (6) waknjard ionka napaaim

HHAYKTHBJIHK FaNTar.

Wynnatt  rarraknap HHAyKTHBAMrH ymly dQopMynanaps G6yiuua
AHHKJIaHAAH:

L=24.75.D,,-N**.1g4D,, -107 /1
L=555-N*".1g8a-107 /¢,

b

Oy epaa: D, =(D,+D,)/2 CIHpAIHHHIr ¥pTaua nHaMeTpH (cM) (D, D; -
MOC paBHlUja TalIKW Ba HYKH AHAMETPIAp); a=(4,+4)/2 Ksagpar
TOMOHUHMHT ypTaua y3yHauru (cm); ¢=(D,-D,)/2 Ba ¢ =(A4,+4)/2
YPaMHUHT panHan KeHrTHry (cM).
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. YOnxa nappanu rantaknap macT acCHAMJIMKKA 3rd, WIYHMHI Y4yH
ynap 6omIxa BapuHawTnap TeXHHK IKMXaTAaH MYMKuH GynmaraH
XoJulapQia HuLIaTHIanH.

' Hazopar capojutapn

1. IOxopu wacmomanu undyxmuenux 2anmaxniapununz macHu@uHu
bepunz ea yraprunz acocuii napamempnapuny aimub 6epunz.

2. Boznanwwwu eanmainapu, eapuomempnap 6a iokopu uacmoma
opoccemnapununz easughacu 8a KOHCMPYKYUACY Kandai ?

3. HMC xapxac zanmaxnapununz KjmMaHuIuuuRy HUMaaap yexaaiiou
6a ynapoa Kandai zarmaxnap wwaramuaadu ?
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IV 5OB. PHILTPJIAP BA KEYUKTHPHUI JIMAVSLIAPH

4.1. Axtas RC Ba pakamina QuiasTpiap

AxTuB ¢unprprap ronka napaai RC - 3awkupnap Ba SpHM
YTKasrmumM  KyuajiTapruunap €KW yaraprupraanapian KILIaHTaH.
Kymuaua RC c¢unbTpiap OnepaluoH KyualiTHprywiap acocHia
Acanaan. AKTHB pesoHaTop GUIBTPHUHT acocHil KicMH XyucobnaHan.

AxTHB (QUIBTPHHHC HILIAL NpHHUMIH  IIYH3H ubopaTkH,
TeCckapH OoFnaHWuLIH OMEPALHOH KyyalTHprywiap 3aHXUPHHHHT
cxematexuukasuii Tysunmmn (4.1 — pacM) monocann (UIbTPHUHT
3KBUBANEHT WHAYKTHBIMIMHY OJIMILra HMKOH Gepann.

6)

4.1— pacM. Akt RC ¢unsTph (a) Ba nosnocany ¢unetp (6).
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Mabayms, R -, C - pa L - anementnn sawkupuunr y3rapysyax
TOKKA yMyMHH KAPIIIHIY rpacmk Tap34a XaKuKHi Ba MaBXyM COHJiap
KoopanHaranapua BEKTOp OHNTaH, aHANMTHK XOJNAa 3¢a, KOMILIEKC COH
Z=R+jM (6y epna R pa M — aKTHB Ba peakTHB KapLIHAHKIap, j —
MaBXyM GHpHK) kabu Gepumuimy MYMKHH.

Macanan, arap MBIYKTHB Kapmunura X, =jol, cHrum
Kapummnmra X, =1/(joC) 6¥nca, nonoca GrALTPH Ba MacT yacToTalap
GUrETPHEHEr K Opacuiaru 3aHXHPHHHI Y3aTHIO (DYRKUHACH
K=U,1U, =U1/(pR,C,), 6y epna p=jo ; U, Ba U, - macr
4acTotaii Ba mojoca qmm,rpnapp: YHKHLE KY9IaHUULIApUHHHT
aMILHTYanapu.

Teckapu Gornanmm 3aHXKHpAJArd R; KapIiMiIHK OPKalH YTYBuM
TOK g =u,, /(pR,C,R,,) nonoca (QHILTPHHHHT SKBHBaJIEHT KapIIHIHTH
£~y lins = pR.C,R,; B2 WHTYKTHS Xapaktepra ara— X, = pL.

Wlynpait kunu6, sxenpanent MHAYKTHBIKK L, = R,C,R,;. Hemak,
aKTHB pesoHatop L, — HHOYKTHBIMK, C — CUFAM Ba (PUILTPHHHT
ACHILTHIMHH Genrunosyy R, capbnam xapmmunurunan nGopar.

DHUALTPHUHT  acocuit Napamerpnapy  Kyiuparu ¢Qopmyiiajiap
OY#ira xucobnanany:

fe=VxJLCWF=1(rC): 0= 275 R,C,-

Paxammy $unbTprap ananornu CHTHAJUIaDHM paKaM laKJHra
AHNARTHHW, CYHrpa yuy Oepunran anroputmnap 6yiimua xmucoGna-
TH9Napra Homa6 yukpm Ba Te€CKapura — aHanor 1axiIura y3rapTHpHII
Tap3una Tysunray. Bynnali mypaxka6 Hiap ¢akar karra HHTErpai
Cxemanap acocagary bunsTpnap épnamuga GaxapuiHIy MyMKHH.

4.2, Hurerpan I:€303/1eKTPHK dunsTpaap

Hurerpan 'TbE30NIEKTPHK  PUABTPAAPHUHr Huyaus ApHHLHKITH
SHEPrUAHHUHT KBapry, Nbe3okepaMuxa &Exy Obe30KpucTayl MIACTHHA-
NAPHHHAT XaKMARa JTOKaIaHAmUTa Eku CHpTKH aKyCTHK TYJIKHHHHHI

Bapunyy Xoma  anexrp TeOpaHMmNapuHuar — MeXAHWK
'reﬁpauuumapra Ba aKCHHua alnanvmu HaTmkacuga 3MacTHK
TedpanuuLIapuuyLT TUIaCTHHA KanuHaurg 6¥iinga “3Hepras kampab



Japuaa 1*e6pauumnap TApKAIHIIH TYIKUH Tycuaa Oynumm cabGabnm
anoxuaa pesoHatopnapiad ubopar 6ynamu. dunstpaars TeOGpamWm
aMIIHTY[acKH SNEKTPOd OCTH COXajla 3Hr kartra Oynagu Ba yHpaH
Tauwkapuja skcrnoHewta Gyiinya cynamn. Hatrmxkana 6up Heura Oup —
6npuaan axparagurad pesoHaropiap (Kyn pe3oHaTopiH (uILTP) HH
6uTTa NNacTHHANA XOMNAITHPHIN Ba YAap opacHAa 3apypui#i GornaHum
ko3 uiuenTHHH Ba AEMak, Tanab 3Tunandrad YTKasHI NONOCACHHH
Ba TYrpubypuaiHiMK KOI(QPHOHEHTHHH XaM XOCHN KHNMII YYyH
akycTuk 6ynuuumnad (oHNaNaHAI MMKOHM TYFHNamH. Bysjaii
dbunpTprap anacTUK TYIKUHIAP GUALTPIApY AeHuNany.

UkkuHYH Xonga TapOKCHMOH ¥3raprTrHYHHHr Xap Oup 1uTHp
3NEeKTPOAM OCTHMAarh BakKT Oyiinua y3rapyBuaH 3nexTp Mai{/IOH 3NaCTHK
Aedopmans xocun kumanu. Hatwkana cHpTKM IUIaCTHHA SKAHHAA
cuptk akyctuk TyaxkuH  (CAT) Ttapkana Gonumaiigs. Xap xun
WaKnAary TypyM — 3NeKTpOA EpAaMMAa CHTHA/UIADHH Y3rapTuphL,
wyHuHraek tawnaws MyMkHH. CAT Tapkannm Te3NHTAEHHT KMYHK
O¥nnwn (3neKTpoMarHHT TY/IKHH TapKanuw Tenurujaad 6em taprubra
KHUWK) YTa KMYKHHAa QUIBTPNAp ApaTHIl MMKOHMHM Oepann. Bympait
¢bunsrpnap CAT dunsrpnapu aeiiunann (4.2—-pacwm).

a d

-o-%-i-&- i

Kup E E B Yux,
I / ] /

4.2—-pacm. CATAam“m-n‘erpan ¢unbTp:
1-nbe303neKTPHK MIACTHHA; 2-TapOKCHMOH Y3rapTHprav.

Cumxuiu TYIAKMRIapuaa k, AOUMHILIApH, MOC pasHiixa, 1,66;
1,0; 1,9 Ba 2,1 MI'u MM ra TeHr 6¥iras ksapl, Mbe30KEpaAMHKa EKH
Mbe30KPHCTALIAp — JUTHH HWoOar Ba JMTHE TaHTanar ¢GHAbLTpRapra
acoc 6¥nu6 xusMmaT KuJNanu. DNacTMK TYAKUHIAp QWILTPHapd y4yyn
OJIMHAAHraH IUIACTHHaNap KaIWHIMIM GepHiraH 4acToTa IapTiapura
KYpa Ba HmNab YHKApHIN TEXHONOTHACH HMKOHHATIApHTAa Kapab
TaunaHagd. CAT QunbTpnapuiuHr 3MeKTp XapaKTepHCTHRANApH,
MIaCTHHANAPHMHT, Oonatia, 2-3 MM 6¥aran KalHHAHMKIApHra GOFIHK
amMac.
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Onactuk TYnKuHnap GHILTPUHHUHT Mapkasuii YacTOTacH (MI'u)
Sop k! by 6y epna: A — nnacTHHa KANHHIHTH (MM).

' HIyHuur yuyn um yacTOTaCHHHHT IOKOPH YerapacH fiacTHHAHHHT
HUUIa0 YUKApHI y4yyH Kynall GynraH MHHMMAN KAMMHIMIH OPKaiH,
NacTkH uerapacu sca— HMC ymuamnaphra Moc Kenysum #yn Ky#unrau
ym4amnap 6unan asuknanagy. Macanad, 50 MKM KanyHIMKAArH KBapn
INacTHHA ~ 2 MT'u na makcaman 40 MT i 9actoTara sra. BupoK KBapL
HHTETpan QHILTPAAp, WYHHHIAEK, IOKOPH TapMOHHMKANapha HULIAIIH
MyMKHH Ba 250 MI'y rava 6ynran cursainapiu Taunaiind. VHTterpan
KBapH QUALTpNapHuHr achwury 10°+10%, uacrota 6apkapopnurd s-107
17C,  ymxasuwr nomocacu (I'm) oca, axrus  IoKjaMaza
Yo =361, -10%/m* (6y epma: m — curnan rapMOHHKacH DaKamH).
YTka3uw nonocacu, ojatna, QOH3HHHI YHAAH — 1034aH OUp YNYIUWHH
TatlKHIl 3Tajii, TbHY KBapll GUABTPIIAP TOP NONOCANMIMP.

Hnrterpan  mwesokepamux GHUALTPNADHUHr  acH/JIMFH  KBapu
brIbTpRapHuKY Han yuna6 mapra mact, 6apkapopnuru 5-10°° 1/°C ra
TEHT, GUpOK ynap keHr Mo0CcanupoK ((POH3HHUHT GupIHK yaylLIapH).

l'ILeaol(pucrannapﬂnHr acocuii adBaiaMrm  37eKTPOMEXAHHK

Gornaunwr ko>dPHUMEHTUHUNT KaTTATHIH (0,2+0,3), AH3JIEKTPHK
CHHTIMPDYBYAHAWTHHMHT  KMYMKIMCM  Ba XOccanapyHHHI  KCHP

* TeMneparypajap AManazoHHAa Gapxapopauruaup. Ynap acocuiaru
¢unsTpnapuunr ¥Txasnm nonocanapu Ypra wactoraumur 0,5+5 % UHU

TAlUKKA ITHIIH MYMKUH.

CAT ¢unstpnapuunsr anextp napamerpnapu f,, =v/A;@=N
opmynanapu 6¥iida auuxnanagy, 6y epna: v — CAT nuar TapKanl
Te3ury (M/c) (mbesokpuctamnap yuyH y (3+4)10° m/c ra TeHr), -
CAT  1ymkmn  ysywnurn  (m); N - GunbTpHUHT  TApOKCHMOH
yaraprruvparn urcap — anexrpox xydTnapu couu.

CAT nuu akycTuk pe3onaHc 1e6 atananuran sur camapand y3aTHIL
A=2d 6ynranna 103 6epa.uu (6y epaa: d4-wtHp - afexTopAaiap
Opacunaru macodpa  (M)). Varaprruusmur pe3oHaHC 9acTOTacH
J»=v/2d wTupnap opacuparu a=d/2 THPKMINHK XOCHN KATHLIHH
Xall KM KOGH/MATH OpKanu anmknamagn. Jlemak, xo3uprd 3aMOH
botonutorpagms ycynapuna (a~2mkm) Ba v=4.10° m/c @ IOKOPH
Yerapasuii yactora [Ty OMpAMKIADUHK Tamkun oTamM MYMKHAH.
bupok, CAT dunstpnapw, onarza, axar opanuk yacrora KydyalTHPTHY
Kackajlapupa KyAnaHMnamW, 9yHKH Kuumg CHrHanjapra Ce3rdpiuri
€MOH Oynranmurn yuyn ynappau VIOY napaa doiigananuil OKHIOH2
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6yamaiiam. IMactku uactoTa drnbTp Mainonu 6¥iinua sexnam 6unan
AHMKNAHANM Ba MerarepUHWHr OUpIHKIapH — YHAHKIAPUHH TAIIKAN
stagy. CAT ¢unsTpnapiHuar aciiary 1000 zau oROpH, YTras@ul
TONIOCAcCH 3¢a, (POM3HHHT OHPIHK — YHINHKNAPHTa TEHT.

Hurerpan kpapu ¢puiasTpiap CTaHiapr KOOMKra ypHaTHIras KBapil
NJacTHHa KYpHHHIIKAA scajiafid (4.3—pacm). [lnacTHHAHHHI HKKajla
TOMOHHra 3JIeKTpojsap KomnjaHrad 6Ymi6, y UHKHII KOHTakKT
t03ayanapra asra. KOHTaKkT fo3ayajap CTaHLApT KoOuKra enuM —
KoMnayHna Gunan MaxXKaMJ/aHraH.

CAT ¢uabTpnapHHHHr  §n4amiapH Mapkasuii 4acTota Ba
ACHJUIMIA 6unan aHuknasams. Macanad, [, =30 MI'k Ba Af =150
MIu na Quastp ynuamu Mianga 20x50 MM HH TallKil STagH.
MbesonnacTunana 15x20 MM §adamra 3ra OyraH HKKUTa TAPOKCHMOH
yaraptruy xodnawTupunams. 120 MIn ra Mymxawrairan QUILTP
Sx15x12 MM ¥nuyamra 3ra.

IOKopy TaHnoBuaHiHMKKa ora Oynras monocand bunsTpRapHy
ONHUI y4yH TapOKCHMOH ¥3rapTruy IWITHpNapH Xap Xui Y3YHIHKAZ
Oaxapunany, HMNyJLCIApHH CHKHIU yYyH 3ca IITApIAp 6up XxHa
?yﬁnuma onuHanM, ynap opacHaaru Macoga acTa — CeKuH yarapyBuaH
ynaam. .

T .

4 3—pacM. HHTerpain xsapti GunbTp.

KeuMKkTHpHII NHHHACH JMIEKTPOMATHHT CHTHANADHH  MabiyM
Gepunran BaKT opanuruia yuuiab TypHilu, SbHH KCUHKTHPHIIra XH3Mat
Kkanagy. KeuHkMin BakTH KEUMUKTHPHIU JIHHHUANApH TypH Ba
KOHCTpYKLUsICHTra Kypa MHKpOCEKYHIUIapAaH Yunab
MHJUIHCEKYHIapraya 6yayuy MyMKrH (4.4-pacm).

45



4.4 — pacM. KeuukTHpHIU TMHHACH.

IIbezosnexTpuk  QunsTpnap Kyliunarmya TascH(naHagd Ba
Genrunanagk. Marepuan Typura kapaG: 1 — mbe3zokepamukaid, 2 —
KBapliH, 3 — mbe3oKpUCTamid. PyHKUHOHAN Basu(acura Kypa: I -
nonocany, P - pexexropau, J{ — auckpnmAHatopny, GBY — roKopu
Hacrotamy, ®HY — nacr uactorany,  OBII - 6up &x nosnocans, ' —
TapokcuMoH. YacToranap auanasonu 6yiiuua: 1 — mact uacroranu (60
't rasa); 2 Ba 3 — ¥praua uacroranap (60400 kI'y Ba 400+1200 kT'w);
- 4~ 9 — JoKopH nacToTanu (Moc pasuuwiaa, 1,2+3 M@y, 3+5 MIu, 5+25
MI'u, 25+35 MI'u, 35+90 MI'u gau 1okopy). YTKasui HOIOCACHHHHT
KeHr/Irura xapa6 (HoMuHan yacToracura kypa % xmcobuna ): 1 Ba 2 —
TOp nosiocank (mMoc xonaa, 0,05 % raya sa 0,05+02 % ); 3, 4 Ba 5
KkeHr nonocam (0,2+0,4 %, 0,4+0,8 %, 0,8 % nan rokopu). KoHCTPYK~
THB — TeXHOMOrUK Genrunapura kypa: 1 — auckper ; 2 — 5 — rubpua
(Moc pasuuiza 6up xatnamnu, Mbe30MeXaumK, AXIHT Ba GomKanap); 6 -
9 — uHTerpan (Moc pasHmAa, GHD KATNAMIH, Mbe3OMeXAHMK, SXTHT Ba
CAT). Temnepatypanap auanasonnra kypa: A — + 1°C gan +55°C raua ;
B —-10 nan +60°C raua ; T — -40°C pam +75°C raua; J{ — -40 nan
+100°C rava ; 3 — -60 nan +85°C raua ; XK — -60 gan +100°C rava.
Macanan, ®I12119-7-40 OM, 200 BB waprim Genru Ky#uaarsua
TYWyHdnanu: ¢unstp TBE303NEKTPHK, KBapIUIH, NOJOCAH, CAT,
Mapkasit yactoracu 40 I'u, yTkasmm nonocacu 200 kg, B — xaMMacH

0
BIUIHM 6¥iinya, TEMTIEpaTypanapHuHr Hiu Auanasonyu — 10 gan +60 C
raua,
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. HasopaT caBojLiapH

1. Yacmoma mannoeuu yseanap KanOail mackugpranadu 6a yrapHusz
acocuii napamempnapu KaHoai ? :

2. Axmug gpunbmprunz uunaus npURYUNY Kanoaii ?

3. Humezpan nvesosnexmpux (punompraprunz nexmp éa KOHCMpyKmug
napamempnapu ysapo xanoaii 60gnan2an ? . v

4. DOnacmux ea cupmwu aKycmuk myaKuRAGPOGZU  uHMeZpan
Nbe30uILMPRAPHUHE UlUNAUL NPURYUNY kawoaii ? '
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V BOB. IACT YACTOTAJIH TPAHCOOPMATOPJIAP BA
' APOCCEJLIAP

S.1. Tacurdu Ba acocrii napamMeTpaapu

Tlact yacroranu TpaHciopMaTopnap Ba apoccensap 6epk MarguT
¥TKasruusnapra ypanran HHAYKTHB Fantaknapaas Hoopar.

Tpanacdopmaropnap sasudacura K¥pa KyBBar, MOCHIALUTHPYBYH Ba
HMIYJbC TPaHC(HOPMATOpIapHra, MAarHUT JTra3rMYHHHT Typura Kapab
KOHCTPYKTHB BAa TEXHONOTHACH XXHXATHHAH 3UXpIH, CTEPHEHIH,
Topouaai sa FaITaKCHMOH TpaHcdopMmaTopnapra 6y aHHanu (5.1-pacm).

G
En

L

5.1-pacm. Tpancopmaropuunr ssextp cXeMmanappja WwapTiu
Genrunanum.

- e o on - -

T

Tpaucdopmaropnapuunr  acocuii NapameTpaapn - OUpHHYH
uynraM HHAyKTMBNULM L;, y nact 4acToTanap CcOXacHia ysaTuui
kood(puuMeHTHHY Genrunaiiam; counnmm MHAYKTUBAMIH Lg, ¥ toKopH
HaCTOTanap  coxacuia y3aTHI  Ko3DHULHEHTHHU 6enrunaiiy,
YYAFaMHUHT XYCYCHI CHFUMHM Cg, y 1oKkopu 4acToTanap CoXacHAaru
4acToTa Gy3unMULIapHTa, alHUKCA KydNaHHI uMnyibeu (GpoHTiaphra
TaLCHP KYPCATYyBYH CHFHM; 9YIFAMHUHI AKTUB Kapuwwiuru r; OUK;
TpaHchopMauns  koadduuuenTy n=a,/w, y ysarmn kodddu-
UMEHTHHH Genrunaliny; Gy epaa: w, Ba @; GMpnaMuu Ba UKKHIAMUM
Yy/nFamaaru ypamnap coHu.

Tpancdopmaropnap YOKOPH CH(ATNH MILLTALUIapH yuyH, Xap JouM
kuunk L), Cp, karra 6Ynmaran » Ba “kynH 6unan” ne6 ueknaHran L,
KHAMaTiM  6ynMmn  Maxcanra MYBOQUKIHP. TpaHcopmanus
k003 duuHenTu 6upra Teur OynMinu, yHiaH KaTTa kM KHuHK 6ynwn
MYMKUH; K¥n u¥nrammm TpaHcdopmaTopnap 6Mp Heuta TpaHcdop-
Mauus kosduurentura sra 6y1a onamy.
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Hpoccennap kynpok Ttok MauGanapu GUIETPNApHAA, YHHAH
Tallkapy nact 4actoTand (QHABTpIapAa Ba TaHWNama 3aHXHUpAapaa,
IyHHHraek  ctabunusaropnap (TYMMHMII  gpoccenapu)ia Ba
pocraruunap (bourkapyBun Apoccesiiap)aa HULTaTHAAAH.
Koncrpykuusicn Ba xatop anexTp nmapameTpiapura kypa Apocceivtap
TpaticopmaTopnapra yxwamaup. BHp Y¥NFaMin macT 4acToTa FAITaK
Apoccen 6ynca, Kyn uynFaman rantaxnap TpaHcOpMaTOpapAKp.

S.2. Ilact yacroranu KyBBaT TpanchopMaTopiaps

Panunokypunma Tok MaHuGanapMHHHr Giaoknapuaa Ky/UIaHH-
JaJMraH nacT YacToramd Ky4 TpaHcopmaropiapd y3rapMac TOK
Ky4naHumnra TyrpunaHaéTraH y3rapyB4aH TOK Ky'WIaHMIUMHHHET
AapaxkacHHM y3raptupnmpa xynnasunagd. Kyw tpaucgopmaropnaps
HCTELMON KUJIaIUTaH TOK, ofataa, 6up—yunab aMnepaapuH, Ky4laHdLI
3Ca, Yyu-OMp Hewa 103 BOJILTNAPHW TAIUKHI 3TraHM YYyH yrap KarTa
KyBBatra sra Oynuiu xepak. LlyHunr yuyd ynap Oomka
TpaHcdopmatopiapra HucbaTaH KaTTa yryamra sra 6ynagu.

ByHnali  TpanchopmaTopapHHHI MarHMT CHMH, KYNHHYE,
Wramnaanray “UI” waknpary nnacTdHanapaal HHFUWIrad €KH MarHuT
MaTepnangad MuUUlaHraH TacManapHd Ypaw #Hynu Ounad  scanrad
3dpxnM Y3akaau nbopar. Ysak Taliépnamna enumnab EMHUITHDYBYH
MaruuT nacranappad doipanasunaad (5.2 — pacM, a Ba 6). Maraut
Yrrasruunap 3/IEKTPOTEXHUK Mynaraapiad, Macanad; 1511 (xu3gnpub
€innran, M30TPOH) Ba 3414 (coByknaiuH E#unrax, aHM30TPOH)
Mapkann nynaraad, mynusraek SOHXC nepmanoiinan Tai€piaHany.
lramnnanrau nnactuxanap kanuuaury 0,5 MM, Ypaul yuyH TACMaHAKH
3ca 0,1+0,3 MM 6ynanu.

5.2-pacM. TpaucdopMaTopIapHHHT 3UXPJH Y3aKnap:
HITaMMaHrax (a); nexrans (6).
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Yiopma Toksapra HCpodHH KaMalTUPHII YYYH NNacTHHA Ba IEHTa
¥pamnapu okcun napna 6unaH niacTHHaHu Ky#Haupu6 1ok cyprud éxn
€mMmyBYH  cycmeHsus OWiaH  xXuMosnaHagH. ITnactunanapun
“ganmutHpué ycrMa-yct” KyHH6 Hurunany Ba Mardur Y¥Trasrnuna
HOMAaruHT THPKHUWHHUHT OYNMaciMri TabMHHIAHANH, SHHH MArHUT
SaHXUPH yIYH MarHMTNaHTHPMAcAaH MIUNaHraHnaa (Kyd sa 6ab3u 6up
NacT 4actoTa TpaHcdopmatopnapH) sapyp 6¥iran MHHHMAN KapUuIMiInK
OJIHHAIM.

TpancgopmaTopnaprusr Kynm Katnamiu 4ynramnapu (macanas,
II3B, ITOBTII, II3T cumnapaan) KapToH €Ky npecc — KyKyH kapkacra
ypanagm, 9ynramiu Kapkac KOpmyc — 3kpaHra xoinawrrupunaguran
MarHeT CHMHUHT MapKasHil CTepXeHHra MaxKaMJIaHa/H. Bynna maruut
YTKasrHYHHHT  YyyaraM  Guian MarHHT  OoFnaHMILMAaH TYna
(poﬁ)ianaﬂnnanu Ba 1YJIFAMHHHI MEXaHHK XMMOSCH SXILHIAHAM.

-

$.3. MocramTpysun TpaHcdopmaTopiap

Mocnamrtupysyy TPaHCHOPMATOpap KHpHLI, YMKMLI Ba opanuk
TpaHcopMaTopiapra 63 muan.

Kupum Ba opanuk TpaHcopMaTopnap 10KopH XanakuTiaapaaH
XMMOsUIaHUIIra 3ra Oynuwnapy nozum. Crepicenb €ku TOpOMzan
TYPAAru MarHuT jTkasruunapaa Hurunrag TpaHchopMaTopiiap Taluku
MaHMT MalJIOH TabCHPHIa JHr Kam cesrup 6ynagn. Kupuw sa opanuk
TPaHC(OPMaTOPNAPHHHET MATBHT CHMJIapH wiTamnna6 vinauran 6yan6
€xu Tacma KYpuHHUMAA 6Ynu6, 8OHXC &xu 79HM nepmannoiiaa,
UIYHHHIEK, 3414 nynarnan Taiiépnanann. By tpancopmaropnaprusr
uy/FaMiapH  KyBBaT TpaHcGopMaToprapHuKura Yxwam, 6upok
KHIUKPOK AMAMETDH CHMIaH Taliépnanaam, IIYHHHT Y4yH yNapHUHT
yraamu Ba MaccacH aHua KMUMK.

By Tpancdopmaropnap merann xobukra XOHNaITHpHnanu &xu
nractMacca 6unaH npecciaHaad Ba “namxaya” €paammuaa  Ekm
RuameTpH 1+1,5 MM nu Kanalinanran cumuan u6opar unkHm yunapusm
OeBocuta KaBIuapnab, Oocma Iaranapra MaxkaMiaHagH.
Tpaucdopmaropnap marnuTianmacaan  &xp KYYCH3  MarHuTnab
HLIaTHIA[H, A

Yukuw TpaHchopMaTopnapH aHua karta KYBBaTHH couyBum
PanuoyCkyHaNnapHHHI OXHPrH Kackajanapuia KyNinauunanu, wyrusr
YUyH ¥n4amnapu KyBBat TpaHCHOpMaTOpIapAUKHaH KW9HK, KHpHLI Ba

50



OpajiK TpaHC(OPMATOPNApHHKAra KaparaHja 3ca KarTa 6y mamm.
Ynxui TpancgopMaTopiapy MHHHMAN CHMTHAN Gysunnuuiapura sra
6ymuum Ba MeBEPHIT HCCHKITHK PEXHUMUAH TabMHAIANY Kepak.

YHuK4 TPaHCHOPMATOPNapHHHHI MATHHWTAAHTAH XOJA2 MULIALIHA
YNapHHHI Y3UMra XoC TOMOHH XHUCOOGNaHamH. Illy cababman Maruur
yTkasryyna  HOMarHMT  THpKHI  6¥mamh. Kyamm  y3rapmac
MarHWTNaHranfa, TPaHCHOPMATOPHUHI M HYKTacH MarHMTIaHALI
3rpy uusury G¥iinab TyiiuHMI coxack ToMoH crmkuimn. Harmiana ]
KaMasiu Ba KYWIH YH3MKCH3 CHIHAI OY3WNHILNApDH, MacanaH, TAKHII
Tpaucopmaropura Goranrad pagHOKapHail FANTAruaa nauuo 6ynamu.
Wysasur yuyn  maruur KY4NaHTaHAMIHHHAT {3rapMac  TallKun
STYBYMCHHH KaMaHTUDHII YYyH HOMArHMT THPKHII XOCHN KHIHG,
MarHMT CHM KapIUHIMIY OWMHpHJaaK. BYHHHr y4yH mTamniaHras
MarHuT yTrasradnapna “lUI” maxngars acocii Ba yekka nAacTHHaIap
OpacHra HuUFMIN BaKTAAa “TyTam” KWiu6 HIONALASLIA KACTApMAa
KOHNAWTHPHIAZH, TaCMaNapuia 5Ca, SHUMIHLI Xoiinapara u3oAnUA
nacTacy cypTunanm. :

5.4. Hurerpan MuKpocxemaiapaa MOCJAINTHPYBYH |
TpancdopmaTopaap

Unrerpan  MHKkpocxemanap — MocHawTHpyBuM  Tpacdop-
Maropnapura HucbaTtau Kylunazuran acockil Tanabnap: yiryaMHHRHD
Ba MacCaCHHMHI KMYMK OYNHIIH, INYHHHIACK TY3HIMIDAHUHT SCCHAMIH
(Gananpnukka mocnurn) mup. Kuumk xyssatiu MOCJaIITHPYBYH Ba
HMAyECIH TpaHC(hopMaTopnap (AaBOMHUILIHIY GAPAMK HAHOCEKYHIIAR
YHna6 mMukpocexynarawa 6ymraH HMIIYNbC/IADHE  y3aTHIN  Ba
lUaknnauTupum y4yH) wysAail Ttanabnapra saso6 Gepaan. Viap,
Onatna, KOHCTPYKUHMACHHUHT SICCHITUIH Tanabra xkaBob GepyBYH KHYHK
Yn4amparn TopoMpan FanTAKCHMOH &kH 3HXpJIH y3akiapra sra (5.3—
pacm).

MukpoMoaysmi Mocrawrapysas MMTC Ba umnynseis MMTH
Tpaucopmaropnap GeBocuta (enumna6) 6GocMa nnarainapra -€ku
kepamuk acocH 6¥imMaran MUKpOMHFHIIMA acociiapra YpHATHIAAH. .

Mocnawrrapysan MMTC-1 +~ MMTC-7 TpaHCOpMaTOpiapuaan
HOYH3MINM Gysniuumap xoodpguuuenty 10% naH karra 6yaMaran
Xo/mapaa 300+3000 I'm au yacroTanap AHana3oOHHEAru TOBYI
CHTHaN/TapUHH y3aTHII YuYyH dolinanannaany.
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Hmnynecnn TpanchopmaTopiapiaaH TakpopiiaHHi gacrotacu 10
x[n raga 6ymras xonna JgaBoMmitmurn S5 MKC raua Oyarad
HMTIYNbCAaPHH  Y3aTHII Y4YyH doiinananmnagu. ByHzaan Taumkapu
MHKPO3/IEKTPOH  YCKyHanapna MMITYILCIIH  TPaHcgopMaTopiap
uminatunagy.  Ilact  vactoranu  TtoBym — TpaHcdopmaropnapu
nepManioffian sfcanraH Ba Y3apo Oupnamrupysud ¢naHen OunaH

TYTAWITHPUIITAH FaiTak KYPDHHHIUMAArH YYiFaMild HKKHTa MAarHut
yTasruura sra.

5.5. IlacT wacroTa™ Apoccennap

Kymnava TeneBusopnap, paanokabynkunruunap, ysarruuiap Ba
fomka KypunManapga TYFpHIAaHTaH KyuylaHull OynbCAUNACHHH
KaMaiTHpHIia KYMNaHWIafMrad flacT 4acTtoTand JApoccesiap
TEKHCNOBYA Ba MacT yacToTaiM LC (HUALTpRap Tapkubura kupanu.
Varapmac Tokka Apoccenmh KADIIMAMIH YA KHYMK Ba uynraMm
CHMMHMHI OMNHK KApUIMIMIHAra TeHr. J[poccenHuHr y3rapyByaH TOKKa
Kapunure z=27fL (6y epma: f- TOK TabMHHNAUWI TAapMOFHHMHI
yacroracH — 50 &ku 400 I'n €kn nynscauus yacroracu 100 &xu 800 I'u;
L — npoccens unpyxktaBnury (I'n)) O6up Heua xOM nan Yunab
KHJIooMrada Oopamu Ba MYMKHH OYnraH mynbCalHAHUHr Tanab
Japaxacura 6ornuk. By mapakana KaH49a kuuuk O¥nca, KapHIHIMK
INyHYa Katra 6ynuiuy Ba jemMak, Apocceib HHAYKTHBIMIH XaM IMyHYa
KaTTa 6Y;mmu kepak. By yHUHT {siMamy Ba MaccaCHHH OIIUPAJH.

TMact yacroranm apoccennap TpaHCGOPMATOPNAPHHHT MarHMT

yTxkasryunapHra yxmam MarguT CHMIapAaH KWUIWHAAM, JIEKHH ynap
OuTra uynramra sra.
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Kyunauunu craﬁunmaropnapnna uumamnanm'aa TYHHHAD
Apoccennapu THCTePEe3UC CHUPTMOFHHHHI TYHHHHMII COXanapHia MO
HYKTaCHMHH TaHNAIIAa MarHUT 3aHXXHPH KApLIHIHTHHEHT JOMMUMIHK
(¥3rapmac) npusumnupa uouiaiiau. By coxala KHpHAM CHIHATHHHET
y3rapuium, amanja, CTaOHIH3aTOPHMHT YHKHLI TOKHHH
y3araprrpmaiinu. BolikapumyBun Apoccennapna, akCHHYA, MATHHT
XapaKTEPHCTHKACHAATH HIll HYKTaCH y3rapraHuia MarHAT MaTepHaid
Y3HHHHT Y3rapyBYaH TOKKAa KapLIMJIMTHHH Y3rapTHPHIN XOCCACHMaH
dolinanannnann.

Ha3sopart caBosuiapn

1. Tpancpopmamopnap eéa nacm wacmomanu Opoccemnap Kandaii
maecupranadu ea yraprune acocuti napamempaapu Kanoai ?

2. Huwma yuyn mpancgpopmamoprapda HoMaznum mupKuus Kununaou ?
3. HMCnapza moc 6ynzan mpancgpopmamopnapza nucbamau xanoaii
manabrap piuradu ?

4. 2Kyda xuyux ynuamnu mpancghopmamopnaprune xandati myprapunu
buracusz ?

3. ITacm wacmomanu dpoccenrapza Kandaii manabnap xpiunadu ?
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VIBOB. AJIMAIIVIAB YJIATUYWIAP BA PEJIE

e —————
e ——————

6.1. Tacandu Ba acocnii mapamerpaapn

Anmvamnab yJard4aIapHAHT acocHi BasHdacu
paguoannaparypanapfia J3eKTp 3aHXKHpPHHH Y é&ku Oy pexumia
HIUTAMAHA TAbMHHNIAL YYYH KOMMYTaUMA KHITHILIHD.

Anvamnab ynary4iap MKKMTA acOCHH 3MEMEHT: KOHTaKT
XKyQTrnapH Ba YHH ynaml — y3ull MEXaHM3MHJAH TalKHA TOINIaH.
Kouraktnap nmnnatMea, onTHH, KymMym Ba ynapHHHT  6ab3u
KOTHMManapuAaH, LWYHWHIACK 6p0H3a, MHC €KH Bonbd)paMﬂaH
Tali€pnanaan. Kontakrnap siccu xonyc, sccu cdepa, unnyHAp WAKIUAA
Oynuwu mMymkuH. Ynap xucub TypyBuu Ba cypunysun Gynamu
(6.1—pacwm).

a) 6) B) r) )
6.1-pacm. Kommyrauus SJIEMEHTIADHHUHT CXeMajdapAa WapTiH

GenranaruwM: ynosyn (), y3yBun (6), anmaina6 ynoB4a (8)
KOHTAKT1ap, repkoH (r) Ba anmamnab ynaruy ().

6Kom~axmapunﬂr yiaw — y3uil MEXaHU3MHHHMHT Miuiall YCYNHra
Kapab anmaunab ynaruunap 6ocunanuran (xHOMKanap Ba KJIABHILUIH),
Tamnama (tymGiepnap) sa ranermu, BasHdacura kypa 3ca IOKOpH
"aCTOTaNH Ba NacT 4acTOTANH, KATTa TOKNH Ba kHauK TOKMH OYnamu
(6.2—pacwm).
. £AMalINaG  ynaruunapHMEr  acocuis napamerpnapH:  YTHI
2021;:::::““’ KOHTaKTIap opacujarM chrum; W3onauus KapUIMTHTH;
712p KYBBATH; HILNAW MYANATH; 7 ;
H; Maxkamna6 kyiiHio aHHKIATH
Maccacu Bay'n'{awlapu. > Maxwama ’
Vv
xonam::ué KapIIHIHTH KOHTaKTHapHUHT MarepHanura a CHPTHHUHT
ynap Kary OFmuK. Kouraktnap opacunaru 6ocum KanyanuK KaTTa Ba
MK KaM okcuananran Gynca, ¥THIn Kapuunury [WyHIHK

54



KMYMK Ba KOHTAKT/NAUI MINOHWIHTMIH IIYHYaNHK [OKOpH. Gynamd.
Onatna yruw kapuuiars 0,01+0,03 Owm ra Tenr. :

o
At B TR X8 A5

LN

6;2—pécM: Tanernu aﬂmamnaﬁ ynarud. )

KoHTakTnap opacuuark CHFUM YIapHMHT ¥3apo io3a Gyiuqa
TycuRMinM Ba oOpanapuparu Macoda OunaH, DIYHWHFACK Yiap
ypHATUNTAH [UANEKTPHKHWUHT Typu OHIIaH aHWKIaHAIH. IOxopn
YyacToTan¥ anMauura® ynaruunapHudr curaMu 1+2 nd- nan kaTra
6ynaMacauru xepaxk. ‘

KonTakTnap opacuaru U30/sAuus KapIUHIKIH YIapHANAT 3I€KTpra
HMcOaTan uugaMiunuruay Genrunafinn. By xycycmart IHBNIEKTPUKAA
JOKOPM KYy4WlaHHIl TabCHpUAA IOKOPH KyTOnaHull B2 CH3WIHI
TOKHMHHMHI KaTTaNauIHIIH MYMKHH 6ynran panmoy3aryB
annaparypajiapijia alHHKCa MyXUMIHP.

KOHTAKTNADHUHT KyBBAaTM YJjamya derapasui Hyn yHmnran
TOKHWHI y3raHAark verapapuit iy KyAnArad Kyunasuumra KymnalT™MacH
6usan anukinavagu. Iy Toknap Ba Ky4YJaHHUUIapa anMamniab
yNargyiapHHHT MablyM HlWal  MYILIATH nasoMHMaa Mmeb€pna
uinawura kadonar GepunanH. o :

Wwnam MyAaTH BakT OGHpAHIUIApHAA 3Mac, Ganxn Mené€paa
Hinaértrad ysubé — ymaruHHHT yna6 — y3uuuiap COHM Ounan
aHMKNaHAAM, Y OfaTAa Oup Heda MHHIIaH 6up Heua MHMIHOR ynab —
y3uumapra TeHr Gynu6, KOHTaKT KyBBaTHIra XaM, HKIHM OMMIUIapH
TascupHra xam 6ornuk 6ynann. ’

Maxkamnab Ky~ aHWKIHTH  aiMamiab  ynardumH
MaXKaMmJaHraH XONAaTHAAGH YMKapHil YIyH 3apyp 6ynran KyYHH YHHHT
opanuK (MaxxkamjaHMaraH) BasHATAR XapaKaTNaHWO yIyH HO3uM
GYAraH MHHEMAN Kyura HUCOATA OPKATH XapaKTepyIanal. Amvaninab
ynaruuiapaa, KYMuHYa, KOHTAaKTIApHH Karpuit Gepk (€ku  0uMK)
XONMaTha ylwna® Typysud Ba yNapHHHT TeGpanvmuiap Ba 3apGamapaa
CHIDKMILUATA KapIIAIHK KujlyBUH MaxkamloBHH MOCTaMa (¢uxcarop)
KyanaHunagu.
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Macca Ba Yauamnapu acocan KyBBaTH Ba anmauwnab ynaruy
MCXaHH3MHHHT TYDHIa, KOMMYTaUHSIOBYY KOHTaKT xy(Tnapu cony sa
Gowika omunnap Grnan AHHKJIaHaJH.

6.2. Pene

MeXxaHHk ©Oocum Gunaw, TYMONIED pHYarHHuur ranetsn ynaruy
TYTTHYMHHAT Ba3UATHHH ysaraptHpuw 6unan amanra oumpHIica,
penena MarauMr &ku TEMNeEpaTypa Maiigonu TabCHPHAA KOHTAKT
Xy(Tiaapuun 6up BakTaa y3uu (yaain) 103 6epany.

Muwnaw  npunumnura Kypa  penenap SNMEKTPOMArkur,

6.2—pacm. Penenapuuur CXemanapaa waprtay Genrunannmny:
SNCKTPOMArHKT (2) Ba KyT61u (6).

Kouctpyxunscura k¥pa 6y penenap SNEKTPOMArHuT (GypyBun &xu
TOPTYB4HM sKOpL GunaH) Ba repkoH (repmernx KOHTAaKT)/IH (6.3~pacm)
OYMHIH MYMKHH.
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KOH.

6.3 - pacm.énempomamm- penenép Bare
HMiunait Gownaw sakrura xapab pesnenap Te3 ULLIOBYH (KOHTAKTH
Ounan 0,005 ¢ na) nopman (0,005 ¢ nan 0,015 c¢ raya) Ba cexuH
hunosyn (0,015 ¢ nau optuk) napra 6yauHany.
Penenunr acocuii napamerpinapu: uumaif Gouwtam Ba Ky#uob

toGopuir Toky (KyunaHuim); Hiat Gomnau Ba KyiuG 1060pHIN BaKTH;
Huinai Gowinaw KyBBaTH; Macca Ba Y/14aMmiiapy; RILATHLI TaBCHGIapH.

Ha3sopat caBoanaps

I Amvawnab  ynazuwnap  macwudunu  bepuwz 6a  acocul
napamempaapunu aiimune.

2. Tawnama ea 2anemau anmauna yrazuwaap xandai mysur2am ?

3. Penenunz uwnawu armawnab YAA2UNAAPHUKZ UWAGUAUOGH KaHOal
®apx, kunadu ea perenapnunz Kandaii KOHCMpyKyusrapuHy 6uracus ?

4. Penenapnunz acocui napamempaapunu atimub bepune.

57



VII BOB. AKYCTHK KYPHIMAJIAP

W

7.1. Tereponnap sa ABHAMAKIAPHUET TacHHDH
Ba acoCHi napamerpaapy N

ONeKTp SHeprusHM TOBYym  &ku MeéXaHuk  TeGpaHHLLIap
SHEPrusiCHra Ba akCHHYa Y3rapTHpaauran acbobnap axycruk ac6obnap
Re6 aramamu. Paguokapraél Ba TenedoH snextp SHEPrHAHH aKyCTHK
SHEprHaAra ¥3rapTapaguray KYPRIMaaup.

Tenedonnap 6Gepocura >muTHH KaHanyw xaxmpra MIONAIITA
MYIDKasIaHras. : ‘

Tenegonnapnunr acocnmii napaMeTpnapu:

Cesrupanx - cywsmii xymox Kamepacu xaxmuuunr (6 cm®)
TeNePOH  XOCHN  Kunaérran TOBYWI  GOCHMMMHuHr TenedoHAarH
KY413aHHIN KuiMaTAra HHc6aTy 6unan aHHKNaHanu

Teneponaunr kaiita GepyBuanamcnry — 1000 'y yacroTaga
KUDHIN KaplUMNHCUra TeHr KapmHiuk opkany TenegoHra CTaHAapr
1 MBT xyBBar Gepuiranna cynsuit KYJ0K Kamepacupa xocus 61yBun
TOBYII GocuMH.

Teneponnapuunr xonran TlapameTpiiapu  paguokapHaiHHKHIa
Yxmatiny.

Mmmnawm  npunuunura MyBodHK TenedoHnap aneKTPOMArHHT,
SNEKTPOCTATHK, MhE30INEKTPHK Ba H3OMHHAMUK Typnapra apaTHNAH.

Husamux TeneGounap KM4MK Yauamay MarHuT TH3HMIa 3ra
JHMHAMUK MUKpOhOHIapaan apk KumMaiiy.

Paguoxapuaiinap 6epocura HYPNaTyBuu (Top 6Yrusnu Ba KeHr
O¥Fu3nu) pynopnapra 6¥nananu.

Pansoxapraiinapumnr acocuii napameTpnapy:

Hommnan xysear P,,, — PanuokapHali kupummra Gepuaairay
Ba YHHHI MeXamui MYCTaXKaMIIIH, HCCHKIMK umgamiuAHTH XaMZa
HOYH3HKAM Gysnnuwmnapn Guuan Herapananran makcumal EKTp
KYBBAT.

Xapaxrepucrak cesrnpmx - HOMUHaN yacToTa QHANA3OHAIA,
WUMH YKpa, WOTMH Mapkasmay 1 Macodana pagmoxapHail XOCHN
KWIABTMaH  Yprawa ToBym  Gochmu Pypm  HUHr  papMOKapHaiira

bepunaérran xyssarHuyy KBAZpaT HIAH3 OCTH KuiiMaTura 6YIMHMACHTa
TeHr. «
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Vpraua crampapT ToBym GocHME — panuokaprali KUPHIIAT2 0,1
kBT KyBBaT GepusiraHja HOMMHAN 9YacToTa HOuanasoHHUAA MOTTH
6yiinab paaMoxapHait Xocun Kwirad ypradya TOBYI 60CHAMMHHHI HIUTH
mapkasaad 1 M Macodara xkenTHpuiraH KHiMaTH.

Ji¥HaNranIHK XapaKTepPHCTHKACH — HITYM MapKasfaH MabiyM
Macogana >KoHNalIran 3pkiuH MaHIOH HYKTacH, pajHoxapHaii HIITH YKil
Ba pKHH MaHJOHJAru HyKrara 6ynran iyRamui XOCHI xunrad 6ypdak
opacunark F uacroraja €xu AF vacroTanap monocacuia Fopm Yyprada
YacTOTAH TOBYLM GOCHMHUBHHI GOFNaHHILH. .

Doiinank Wi Ko3pPAIMERTH — PATHOKapHAl HYPaHTHPACTIaH
AKYCTHK KysuaTHH I, KMpHTHNAETraH P,, 1eKTp KyBBaTra pucbatH

77=P¢/P3n-

HOUM3HKIM Ba YacTOTa Oy3WJIMILIAp, 4acToTaNnap AHanasoHH
MyXHM NlapamMeTpJiap KaTOpHra KHpajH.

PanuokapHaii Ba TenedoHNapHUHT IIAPTIH Genrwnanumy 7.1 -
pacMaa KeJITHPWIraH.

SIEREE
G Tk

7.1-pacm. PaauoxapHaii Ba TeneOHNAPHHUHT JNEKTP CXeManapia
waptay 6enrunatnilu: ymyMuii GenrnnaHHing (a), INEKTPOAHHAMAK
Typnapu (6), TbE303NEKTPHK Typiraph (8) Ba Golra HIIHPHIYBYH r, 1),
crepeo (T, 2), TOBYILH POCIaHyB1H (r, 3),
pannoxapﬂaii—muxpod)ou (r, 4).

a
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7.2, Hanamnmapnunr Typaapu

Auddysopan AUAaMAK bannoxapnaﬁ. Bywnaii paauokap-
HalHUHT Ty3umMacy 7.2 — Ba yMyMuit kypunnum 7.3 — pacmnapaa
Kypcatuiran. i

co
/

5
7 6

1907
sl o |3
2

| of -

\\s\\;

7.2-pacwm. Haddysopnu AHHAMUK pannokapuait TY3UJIMach.

Huddysopnu PanuoKapHaliHuHT NPUHUKMNK  KyHiuparyya:
TOBYm rantaru 1 ra TOBYII YacToTany Kyunauuit 6epunany. Fanrag
y3rapmac maruut Maiifion (MaruuT 2)na oxopuru ¢naken 3 ga KEepH 4
Opanuruia scolinamwany. F alrax nuddysop 5 ra MyCTaxkaM ypHaTunray

7 ra rogpponu STHIYBYaH “BOpOTHHK” § 6unan Maxkamiadray.
Y3rapmac MATHUTHHHT MarHuT Maiigony Ba TOBYWI rantaruguur

STany. Byupaii panuokapuaiinapyugr ®HK  mexanux pe3oHanc
Hacroracupa MakCHMymra spumagy, Ypra HacToTanapma wuc6aray
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7.4—pacM. Mkkut KOHYCIIH paaHoKapHaii.

Da3oHHBEPTOpP NacT yacTOTaNapAa PajHOKapHail Ce3rHpIHIHHH
OluHpULI, aKyCTUK KMCKA TYTALlyBHH HYKOTHLI, 4aCTOTA Ba HOYH3HKIHU
6}’3Hnuumapnu KaMalTHPHIN yuyH XH3MaT KUIaaH.

Omn TtomMoHu  103acura paaMokapHad 2 ypHaTHiraH,
HYPNAaTrHYHHHT OpKa TOMOH HYpJIaHHWIH TalUKApHra YHKHIUH YYYH
XH3MaT KMNYBYM OYMK THDKHIU 3 XOCWI KMAMHIaH sUMK |
basounsepropuu rawun sranu (7.5-pacM).

1

?

Co Le
3

SONNNN

NN
iﬂ

7.5-pacMm. Pa3zouHBEPTOP.
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SIUMKHUHT TEOMETPHK Ya4aMapH pafMoOKapHail OpKa TOMOHH
HypJlaHHIIHAAH XOCHJ 6YAraH Mact YacTOTANM CHIHAN ALIHKHUHT WYKH
103aCHAaH KalTHO, OYHK THDKMIUJAQH 4MKraHZa, pajaHOKapHail ong
TOMOHH TapKaTraH HypjaHuw 6unan 6Hp xun daszana yMKaguran Kuiu6
Tanunananu. Hatuxana, kaGyn KunuHa&rrau HyKTaja TOByW 6ocumnapu
KYIIHIaqy Ba NacT 4aCTOTAlapAa TOBYI Gocumnapy Kydaiiuwm copup
Oynamu. PammokapHaliHMHT OpKa TOMOH Jenopnapuial kyn Mapra
KalTHO O4YMK THMDKMILIAH YHKMIJZa paJHOKapHal Ol  TOMOH
BypnaHuiiura HucOarad uxTnépuil dasa CHDKHIIM GUNAH MKMW
MYMKHH. BYHHHT HaTWxacuAa IOKOpH uactoTamapia KabyJ1 Kuau
HyKTacHpa OocM nacaiimnu 103 6epanM &KM  XaTTO CHUIHAIHM
CYHIHMPYBYM aKyCTHK KHCKA TYTAUIyB XOCHJ GYiuuIM MYMKHH. byHnaii
OynMacnuru ydyH SUIMKHWHT OpPKA TOMOHM ZNEBOPUHH  IOKOpH
YaCTOTANapHH IOTYBYH FOBAK MaTepuan GuiaH KONNaHaIu.

DNAEKTPOCTATHK (xomgencaTop.in) pagsoxkapHaki -
KOBACHCATOp ~ XOCHJI  KMJYBYUM MKKATA [JIaCTHHANan  MGopar.
Inactunanapmad 6upH  Ionka XapaKaTnaHyBuaH, HKKHHYHCH 5ca
XapakaTnanMalAuraH — KOBYDFAIH ADHM LMIHHIADHM TALUKMA 3TanH.
Snekrpomnapra KyTOnaHyBuu Kyunanuw U, Ba TpaHcdopMaTop opkany
TOBYII 4aCTOTaNM ¥3rapyBuaH KyunaHui Gepunanu (7.6—pacwm).

Ry d

Uy Rg
T

Y Y
™Y Un
7.6~pacM. DnexTpocTaTHK pagHoKapHaii.

[InactiuHanapparu 3apsanap TabCHPNALUYBH xucobura
(3apaanapuuur 6up xun HIIOpaNMIapyd  WTapHilanH, TYpiH
HINOpanuiapy 3Ca TOPTHINAZH) XapaKaTHaHyBUK MNATHHAHH XapakaTra
KeNTHpYBYH F Ky4 Xocun 6¥najm. XapakaTiaHyBuH NiaTHHa MyXHUTra
TOBYLI CUTHANAHK HYPAAHTHPAOH.

AKYCTHK TH3AMnNapaa KOH/CHCATOP/IH pajOKapHalifap 10KOpH
HacToTany HypnatTriy cudaTuaa nmnaTunany.
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H3oauuaMuk paauokapuaii, ByHiaii paguokapHaiiia HypaaTrad
cuaTiia eHrHn Ba MYCTaxKaM NOJMep NapAajaH MuilaHraH Acc
Iuadparma Kynnanunanu. byHaaii napaa CUpTHAA SpUTHIL YCYIIH Ounan
UXTUEPHH [NAKIAArY TOK YTKasyBuYM TOBYLI FajITaKIapHHA XOCHI
KWIHW MYMKHH.

CuprHia TOBYIW FanTard XOCHJ KHJIMHIaH auadparMaid TYEPH
TYpTOypuak IAKfard HOWMHM MarHMTIADHMHI OHp XUl KyTbnapH
Opacura >xoHalTHpUIaaH.

Usonuuamuk paguokapHaii IOKOpH 4acToTald TeGpanuIILIapHH
Camapany HypJlaTHID YYYH RUTATHIaAH.

Pynopau pannoxkapHaii 3auiapid  Ba OYHK MaifJoHJIapHH
OBO3NAHTUPHILAA KYNniaHuWnagy Ba Top OYFu3mu (toxOpH 4acToTa
HYpAaTyBUM) Xamzia KeHr Oyfn3ay (I0KOpH 1acToTa HypJIaTyBYH)Japra
axkpaTunanu. Bynjait panvokapHaiinap TOBYL TYIKHHNAPHH YK 6¥iinab
KOHLEHTpnaHrand xucobura iyHanTupyBiH XycycusTra SKKOJ HaMOEH
6ynaau. Top 6yru3nu pynopiu paauokapHai Ty3HIHLH 7.7-pacmaa
kypcarunras. V mudiby3opin paguokaphaii kabH I0KOpHJA Ba NacTaa
XoWnawrad ¢uanennap 1, kepH 2, MarWutT 3 JAaH TalKui TomTraH.
YOxopuaarn ¢nanen 6unan kepH opacuja TOBYI FajTard HKOHNAIIras
6yau6, yHra ToBylI YacTOTaNH CHrHan Gepunany. Fanrak anapparma 4
ra MaxkKamJlaHras. S”srapmac MarHuT Maiionn OunaH FANTAKHHHT
Y3rapyByan MarHHT MaiAOHY TabCUpJallyBH HaTHKACHJa FajiTAKHH Ba
OnadparMany TeGpaTyBuM Ky4 l03ara KenaaH. Juacparma pynoposan
KaMEpPaHWHI aKYCTHK TpaHC(OPMATOPHH TaLUKHJ 3TYBYH KHAYHK
Xa&XMJaru XaBocuHu Tebpatany (angparma Ba pynop Sxyp OpacHAart).

7.7 — Top 6yFusnn pynopiu paauokapHai.
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Pymwoponnu kaMepana nuadparma ongmna TOBYII COYYBYM 5
XolnamraH. Bynpaii Panuoxaphaiinap @UK n = 20+25 % uu Tamu
3TYBYH aKyCTHK TpaHchopMaTopu MaBXyJUIMTH y4yH ¥pra Ba 10Kopu
aCTOTa TYNKHHNAPHEA XY HYpJIaHTHpajH. .

Kenr 6¥ruanu PYIIOpIIH panuokapHaiinapna pynopoanH kaMepacu
6¥nmaiimu Ba ynapra Syup Sqyx pan Kyn ¢apk kummaligm. Pynop

‘iac'rqracn, KyBBaTH Ba Karop 6omka napametpaapu 6Viinya
Maxcyc TaHNaHraH Xamzaa MasBJiyM akycTuk flapameTpJapra sra yMymui
KopIycra XKOHNaWTHpHIray panuokapxaiinap akycTux TH3HMIIAPHY

(30 l‘g + 1xly) Tonoskanap Kyssaty KaTTapok 6¥aMoru o3um.
¥Ypra yacrora HYpPTnatrivinapu (250 + 5000 Iu) cudatnaa xenr
rmonocanyu Panuokapuaiinap omyany.

KOPH YacToTanyu PanHOKapHalnapHUHr Hyuanranmury mact
JacToranapHuxura HHCGarau KatTapok 6¥yarawu caGa6au aKyCTHK
TH3HMJIapaa nacr q9acToTanu Hypnarraunapra auc6atay IOKOpH YacToTa
HYPRaTrHunaps  impox MinaTHaagn.  Bynma toByw  maiinonu

MHKPODOHHHHT ymypqpis KYpuBUIIM 7.9pacmpa KeTHpPUITaH,

- OBO3  &um g 0BO3  YHKAapHII
YPHnManapypa @eKOpnepnap, ONTHK Ba MaruuT 0Bo3 &31mr XamJia 0Bo3



B)

r) K) e)

7.8-pacm. Mmcpotbonna.punaf INEKTP cXxemanapia mapTiH
Genrunanyioy: ymymuii Genrunanumy (a, 6), yrnepogm (B),
3NMEKTPOAHHAMUK (I'), KOHAEHCATOPNH (X) Ba ITHE302NEKTPHK (€).

7.9—pacM. MHKpodOHIApPHUHT YMYMHI KYPHHUILN.

a) 6) B)
 F— L F— <O
r) R) e)

C=— £=— &=

7.10-pacm. AKYCTHK FONIOBKANApHHHT EKTP cxemanapaa
HIAPTHY GenruaHHIIH: 0BO3 &3u6 osryBuH (a), MEXaHHK yCYJia OBO3
&3yBuu (6), MArHUT (8), OBO3 ¥KyBuH (T), OBO3 E3YBUH (o) Ba
IbE303/IEKTPUK YKyBUH (€). :
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a) 6) B)

(= = G

r) R) e) A

7.11-pacM. AKYCTHK MarHUT TONOBKaNapHHHT snekTp cxemanapaa
WapTiy GelrnnaHHLIN: 0BO3 E3yByH (a), oBo3 yxyBuu (6),
yHusepcan (8), crepeodoHnk (r), oBo3 YuupyBuu (1) Ba

#¥nakganap conHnn K¥pcaryBunu (e).

a) 6) B)

L W :

PR

7.12-pacM. Onuk ronoekanap (a),
Y5TpatoByur rumpodon (B) Ba 351¢

3ymmepnap (6),
KTP KYHrupoKIap.

7-13-pacy. AKYCTHK Marnut TONOBKaNapHuK YMyMuii KYpHHHAIIH,

66



Muxpodion Ba akyCTHK roIOBKaNapHHHT acochil napaMeTpiapu:

YK G¥iinua ce3rapAMK — MHKPO(QOH YHKUIIMAATH Ky“-IaHMOIHW
MHKPOGOH aKycTHk VKM HyHanumuha CHHYCOHAAA TOBYLI TYIKHHH
TyLiraHaa 3pKvH MaiiIOHAaru Tosyui 6ocumura (ackauiapaa) Hic6aTH

U
E ==
° P

Cesrupnukuu cant topuin kyunanuuom €ku 1000 I'm yacrorana
MUKPOOH MYKH KapILUMJINrY MOAYJIH OuiaH OelrnnaHagHuraH HOMHHAI
IOKJIaMaziark Ky4iaHui 6unan aHnKIaHA/IH. '

VK 6yitnua cesrmpankuuur crasaapt catxa — 1 Ila Tosym
focuMuga HOMHHAN KaplUMIHKAA XocHi O¥naérrad Ba neuuGennapia
ynyaHagurad KydSaHHLWHHHT Pp = 1 MBT KyBBaTra MOC KyWIaHHmTa
HUCOATH, FTBHH P,pe= 1 Ilara Teur 6ynrauaars MAKpOQOHHUAT HOMHHAN
toknamara 6epa€rrad KyBBaTH CaTXH.

P v’ E,
N =10lg—— =101g—L— =20lg| —=—
a = s T B R 107 g[ R,,m,lo'J

Wynasrupuarananx  xapaxrepucrakaca D(6) = EJE;,
MukpodoH aKycTHK ykura OGypuak oacTHma TywaCiral TOBYI
TYNKHHIApUra CEe3TUPIHKHUHT YK 6yHuYa ce3rapimrira HucbaTu Gunan
Gaxonanamy. WyHanranmuk AMArpaMMacH ONAaTAa KyTO KOOpAWHara-
napuaa Kypunaau. Myuanmarad MHKPOQOH yYYH HyHanraniuk
AuarpamMmacH aiijlanma waksina 6ynanu sa D(6) = 1; xym iyHanran
YUYH — ETKU3HATAH cakku3 Ba D(6) = cosf; AKKa HYHANMULTH yuyH —
xapauouzaa Ba D(6) =0,5(1+ cosé).

Hyuanranank  kodpaumentd — YK OFfinda  cesrupard
KBaapaTHHUHT uddy3us MaiiiOHAArH CE3THP/IHIA KBa/paTira HuCOaTH
6unan 6axonananu.

2= Eaz/Eo,,¢2.

Neuubennapaa wndonananras —HAyHanraHank xo3hpuuneHTH
HYHanrasaAk MEAEKCH €6 aTajaiH.

0 =101gQ

Hynantupuamaran muxpoton yuys Q = 0, HHANTHDIraHK yuyn
3ca O0>0.

®pont/“opKa TOMOH” CHrHAJLIAP pucbaTH CHrHaTa HucOaran

WIOBKUHIAP MCKPUMUHALKS KUIMaTHHH KFpCaTaiy.

E, .
Opior =2018 Eo
or
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Yacrora XapaKTepHCTHKacH 1e6 Vi OyHuua cesrupnury &xn
YHHHT  CaTXMHM  YacToTara Oernuknurura afitunagn.  Yuuur
HOTCKUCAHIUra Kapa6 yacroTaBuii Oyswmumap  xaxuza uxp
IOPHTHNIAAHN. ‘

Muaxpodonunur XyCycuHl WOBKHHIAP caTxm — MHKpooHra
XYCYCHH ILOBKHHIApra sKeMsajienT TOoByW GOCHMM TabcHp 3TraHpa
MHKPO(OH YHKHIIMary KyunaHdIHUHr 6YcaraBuii cesuns KaTTanurura

P,=2-10"Ia.
Nm=2oxg(P~WJ=2mg( Yy J
2, E,2-10°

Muxpodounaphunr aiitu6 Yrunraunappan TalllkapH Kyna MyXuMm
HOYH3HKIN 6y3wmmnap, AHHAMHK Ba yYacToTaBuii Auana3on kabu
XapaKTepHCTHKANAPH MaBxy,.

OHeprusanu ¥3rapTupum HpuHuKnura kypa mukpodounap
S/IEKTPOIHHAMMK, 3MIEKTPOCTaTHK, SNCKTPOMArHUTIH Ba penenvnapra

7.4. Maxpodon akycrux FOJIOBKAJIADHEHHT Typaapn

AKXyCTHK XapaKTepHCTHKaNapu 6Vitnua Gapua MHKpodoHnap
Oocum  kabyn KWIyBYH, 6OCHM rpaguenTuHy Kabyn KHIyBYM,
KOMOHHauusnauiran pa TYpyXnu muxpodonnapra Oynunany.

Bocum xabyn KHIru4iIapaa TH3HMHUHE XapaKkaTnanysym xucmy
TOBYLU TYNIKMHAD yuyH (akar 6Kp ToMOHTaH ounk (7.14—pacw).

7.14-pacm. Bocum Kabys Kunruy,
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BocHM FpanHEeHTHHH acCHMETPHK Kabyn KunyBuunap ¢poHTan Ba
OpKa TOMOHAAH KeNaSTraH OBo3 TYNKMHNApH YUyH TYPNH CE3rHpiUKHH
HaMOEH KMNA#Wnap, YJApHHHC HYHAIraHNMK JHarpamMMach  —
Kapauonanup.

KoM6unaumsnawrad MHKpoQoOHnap 2MexTp Ba  aKyCTHK
Kom6uHauusanairaxnapra 6ynuHanau.

Mukpodonnap Guau KEHr 30HaHW TEKHC Jraiiail 3apyp 6ynraH
xonnap yupa6 Typagu. ByHma mirdM Yirapd napaiien #iynanras,
HyHanrawnmk XapakTepUCTHKaNapuHUHT €H  30HAJIapH KYLIMAYBYH
MuKpodonnap “nuHelixacuaan”  QoAnataHAIL MaKkcaara MyBO(HK
6ynamy.

INeKTPOANMAMAK FANTAKIH MHKpODOH (MI). Fantaxiu
MHKpoOH UMIMHp LOaK:miary y3rapMac MarHut 1, mactkd 3 B2
IoKopyaary 2 ¢nadeunapra sra (7.15-pacM). Mapkasuna AymajoK
Mapka3uii cTepxeH (kepH) 4 xoinaiuras. VHaa TYIHK O4HK KaHamiap 5
Mamxyn. ¥Okopu dnaHen Ba Mapkasuii cTepXeH opacura TOBYIU FaJITar
6 xoiinawrHpunran, TOBYI Fantark RYHT cudar nuaparma 7 bunan
MycTaxkaM 6oFnanran. Juagparma sca I0KopH Quianenra rodpanaHran
waitGa 8 opkanu Maxkamianrad. KepHHUHT I0KOpH TOMOH CHpPTH HIaK
rawiama 9 GunaH 6epKHTHIAIM. MHKPODORHMHE Ty3HIHUIMAAH YHHHT
6ocuM Kabysl KHATHWIMTH KYpUHHO TypHOIM, AeMaK ifyHanraLiuK
Auarpammacu afinasanan ubopar.

9 7
¥
BV/ANH]
A

v

SEPrare
A

P

7.15-pacm. Fantaxnu MHKPO(DOH TY3UJHILH.

ByHzali MHKPOGOHHHHI HILJaul MHPHHUHOH Kyituparuda: S —
[03ara sra Anapparmara MaxkamiaHraH TOByll Fantard MHKpodoH JKH
Oyiina6 teGpamanu. Fantak ypamnapi paaua) MariMt MalfJIoH Kyd
YH3WKNApHHM yNapra THK HAyHanuumja kecam. Harwxana ranTakaa
anextp topurysun kyu (OIOK) xocun 6ynaau. Munaw ApHHLMUITHIaH
OyHpaii muxpogonnap MHAYKTUB KYpPHHHILAATH y3rapTrut JKaHIHTH
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PacM). Tacma KamuuIHrH 2+2,5 MKM, KeHrury 2 MM, y3yHanru 25+30
MM HU Tamun 3Tanu Ba srunyByaHMMrY I0KopH 6 nuurn 6unan erapnu
MyCTaxkaMIHKKa Ba KH9HK Maccara ara, Mukpodon korcrypumscinan
6y Gocum TPaAHCHTHHY CHMMETPUK Kabysn KUNYBYHIHIH KypHHUO
TYPHOLH, NeMaK YHHHr HyHairasnk ANarpamMMaci cakkus KypumH-

WHAa, seHY Kym #yRanran.

KoMOGHRanusnamran TacMann  mukpogoH
KOHCTYpKumscH 6¥itnya 'OKOpHAA  KenTHpUranpay TACMaHHHI 03




TPANMEHTH Kalyn KMIrM4jaH Tysunrad. Mkkana MHKpoQOHHM EKH
Outracunu ynab yy xun iyHanarannux ZHarpaMMacHHH OHI MYMKHH.
4

TacMaga

nabmpaar

N~
7.17-pacu. JIabupunT.

Tacmann mukpodoHNap I0KOpPH Cce3rMpNWKKa 5ra, YacTora
XapaKTEepUCTHKaNnapH SXIUH, YacToTallap JHANa30HHHUET  KEHT
opanufuja uiunakau. Paauoyiinap Ba Tejlemapkainap CTyAHANapyiaa
HILINATHIAAH. :

Bynna#t  mMukpodOHMapHMHr  KamMuMMMrH = ynapAaH  OMHK
MaiigoHnapaa doiinananui IMKOHHATH UYKITHTUAHP. '

Konaencatopna  muxpodonnap (MK.) KonmeHcaropnu
MUKpPOQOH sicCH KOHIAEHCATOP XOCHN KUNYBYH HKKMTAa ILIaTHHAZaH
ubopar (7.18 — pacm). Vnapaan 6upn — gmadparma BasudacHnn
GaxapyBud, kanuunuru 2030 MkM 6yarad jonka MeTanNAMITHPHNTAH
TulacTHHanaH ubopaT, HMKKMHYHCH 3Ca KaTTa MacCaid KHimb

TaiépaHrad niaTHHAAMP.

7|
7770 o

hy

|
U-"|
7.18-pacm. KonaeHncatopny MHKpO(OH Ty3HNIHII CXEMacH.

MukpodOH KOHCTPYKUMACHAAH y ainana KypuHHmMgaru
HyHanraun¥k JAuarpamMMacdra - 3ra  TOBYLI 6ocumnapunu  kabyn

K2



KHITYBYMIMIH KYPUHHO TypuOnn. MukpodoHHUHT Huawm NpHHUUIH
KyHHgaruya: KOHACHCATOP XOCHJI KHJYBYH IONKA MNaTHHA (audparma)
ToBym 6ocumu P ocrufa Tebpanma xapakaT Kunagm. Harwxana
KOHICHCATOp  KoMJamanapy opacuaaryu macota yarapaap. by
KOHIEHCaTOp CHFHMMHHHI y3rapuwura nacTHHanap
AKHHJIAIITHPAIITaHA] CUFHMHUHT OUIHLINTa (koHaeHcartop
3apilNaHHIINra) Ba NNAacTHHAMAp Y3OKNAWTUPHITaHAA CUFHMHHHL
KaMaluiumra (xonxeHcarop Pasps/yiaHuiunra) onub xenamy.

IOxnama kapmmmuk OPK&/IM KOHICHCATOPHHHI 3apsANAHMNI Exi
Pa3pANNIAHHWIN TOKH OKafM Ba yHparH Kyunanmw kufiMati ToByIm
CHMTHANH y3rapiil KOHYHRAATH acocuna ysrapanu.

ByHnalt MukpodoHHMBr MmiAm NPHHUMNHOAH YHHUHT CHFuM
KYpHHUIUKHAArY Y3raprriunnry adunamu6 TYpuban.

Muxpodonnunr xamumnury CHdaTHAA y Hiunany YUYH V3rapmac
Kyanmahum  Manban  6ymumu 3apypIHIHHH,  MHKpoQOH Gunan
Ky4alTUprHYHKHHr KOHCTDYKTHB yMyMnamraHuuu (xabenb 6unan ymans
MYMKHH 3Mac) KenaTWpuu MYMKUH. lOKopu KuiimaTin IOKJIaMa
KapWinnukaaH ol nanaHdnrany cababnu  xycycuii HIOBKHHIapy
KaTTalliruHy XaMm alTu kepax.

dnexrper MuKpodon (MK?3). Byunaii MHKPOOH  Minnamg
TIPHHUAIHA B2 KOHCTPYKLMSCH KOHACHCATOPNMIapHUKHeK. Dapku
y3rapmac xyunanum MaH6auHuHT AYKIHraanp.

MewmbGpananapy KyrOnasnmum ysox HIap caxam XYCYCHATHTA
ara 6ynran MaTepHaitapaan Taiiépnauany.

l'[besommcpoq;ounap. Bynnaii MHKpOgoHnap KOHCTpYKIMS-
Jlapuna mbesoadpdekrra sra 6yaran MaTepHaniap (cerser Tyam, 6apuii
THTaHATH) HILAATHNazY. Bynpait Matepuannapna Gumopd snemenr

CHKHIMI fedOpMauuscura, macrkmey — 4¥3unmu nedopmaumscura
y4paiinu (7.19-pacm).

7.19~pacm. Bumopd anement TY3HITHLIH.

72



Muxpodos 6uMOpd MEMEHTHHHT IPKHH yYHAa 2 TOBYII GocumH
TabcHpHaa Oup Hykrara TYMJIaHraH IOKIaMa XOCHI KHNYyBYH
nuadparmagas 1 Tysuiaras (7.20-pacm). IOxnama xucobura 6umopd
deMeHT medopmanuaiaHa ¥ Ba YHHHP ypaMnapuia TOBYI 6ocumura
ff)’BOQ)HK y3rapyBuM noTenuuannap ¢apku Xocun Oynan. VHHHT
HyHanrannuk aparpamMmacu — goupa. [1€30251eMEHT CHFUMH 500+ 1500
n®. Bynnaii Teneonnap ce3rMpAMH IOKOPH, MacToTalap AHaNasoH:
Top 100+5000 Tu. ByRgaH TAuKapH  YJIapHHHT ~ MEXAHHK
MYCTaXKaMJIMIH NacT, HAMIMKKA Ba TEMIEPaTypa TabCHPHIa YHAAMCHS,
Temnepatypach 45 °C nan owmacnuru kepax. byHaad MAKpOQOHNap
TOBY1Y anfapariapiiia KyulaHyiaau.

lPI

Vi
AN

7.20—pacm. [15e3021eKTPHK MHKPOGOH TY3HHLIH.

SIpuMyTKA3rHYIH MEKpogonaap. SIpuMyTKasru4Id MHUKPOGOH-
7ap TY3MIMIUM MbHE303AEKTPUK MHKPOGOHNAPHUKUICK, (axar 6umopd
3NIEMENAT ApMMYTKa3riy MaTepHaiaan Tali€pnaHaan. Hipnain MpAHIHITH
'be30pe3ucTHB dddeKTra acociaHaan. INEKTP cxemacu 7.21-pacMia
KypcaTunran.

N

Kol /@
! Rz\\}\‘ld//
RS
7.21~pacM. MiKpohOHHHH SNeKTP yaHHIl CXEMACH.

'} X
SpuMyTKasTHaTH  MHKpOGOKNAp OKOPM CESTHPIHMKKA ?ma,
TabMUHNam ToKM KMYHMK, JIEKHH HuLmaml yacTOTaNapu AanasoHH TOp

6Ynanu, wynunr yayn akar cysnauwys CHrHaIapH ydyH HILISTHIALH.
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nekrpomarugy MHKpogortap (MIM, JIMIL). Muxpodon
TY3HMInY 7.22-pacmpa KEJITHpUIIraH.

1

/|
7

-

4

7

7.22-pacw. ONeKTpOMarHATIM MUKPOQOH TY3Mnumy.

Tosyw Gocumy rascupy octuna mmagparmanmnr | TeOpaHHILIH
XMCOOHTa KepH 2 Gumam mmadparma opacHmarw Macoga y3rapu6
¥3rapmac maruyr Maiiionna 4 xoiinawraH TOBYII FaiTardH# KecHo
YTyB4H Maruut okumy y3rapanu. Fantakaa Xocun 6ynyBun ysrapysuan
Kyunauuuw topyiy GocHMu Y3rapyiu KOHYHHATHIa MOC 6ynaau. Byuaaii
MHkpodon 6ocum Kabyn KHIrHY 4acToTta XapaKTepHCTHKajIapH
HOTekclury pa TOp 4acrora Ananasonuaa uinamyu cababnm gaxar
CY3MALYB CUrHannaputy kaGy kI YyH HILIaTHIARH.

Bocam rpanmenty Kabyn KuyBYH 3NMEKTPOMarHHT MHKpPO(OH
TYSHIHIMK 7.23-pacypg Kypcatunras. ¥ toByis 6ocumnapy gapku (P)-
Py) Tabcupuaa TeOpanypuy 6urra aHadparma 1 xamza MKKMTa TOBYLI
Gocumuun kabyn kumysyn MmukpodoHAapaan Ty3unarad. ToBywr
(jocHMnapu dapxu Auatparmara KepHRAar# OYHMK kaHauiap 2 OpKau
YTHG Tabcup kunagy, Haruxaza miagpparma Ba kepn opacunarn macoga
Y3rapagu. By ¥ HaBatuna xeTMa — KET yNaHran ToByw ranrakiapH 4
HU Kecn6 Jrypuy MarauT OKAMHMHHMHI V3rapuumra osu6 keJamH.
Fanraknapya HHIyKUuMsIaHYBYH Ky4IAHHILIAD APHBMETHI KYIMAARH.

T Ve

>
1

SN

7 | R
./g/’// A
S ]

3 -
7.23-pacwm. ToBym 6ocumu rpaguentiuy Kabyn kuyB4H
>IeKTpoMaruT Muxpogox TY3HIMLIH. :
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Y6y MukpodoHNapHUHT XaNnakuT6apAOULTHTH 1OKOPH. Y/I8pHH
mubdeperuman, xanmakur6apaouw, 3NEKTPOMArHMT MHAKpOQOHI2p neb
atanagu  (JXOM), Gocum kabyn kumysun MuKpodoHIap kabu
Kyanauunapm.

Paaunomuxpodonnap. Tosym KydaliTupuii amManHETHAa PpanHO-
MHKpodoHnap KeHr TapkairaH. Viapaad ¢olfanaHiirania HXpoIH-
HHHT caxHa 6Yina6 cuwmkumnapn muxpodon KaGenura GOFIHK
OYnmacnury pammomuxpodouHHHr ofnuii MuKkpodoRnapra HEcOaTaH

MUCMHY TALIKMI 3TafH. Bynpait xonnapaa mkpodH KyIuAara €k
YHUHr xuifuMura Maxkamnasran Mukpodon MabiyM Macodana
KOMnamraH pagMokabyn KMArHYra uuutafiguraH Xd4EK ¥rHaMiu
Paanoysarruura 3ra 6ynany. AnreHHa cudaruaa H3O/AEANIAHTaH Gup
napya cumpan ¢o#aananunagy. Mukpodon kabyn KHITaH CHIHAN
KyualiTupsaraHgad CYHT KyBBaT KyyaWTHpreyra yY3aTHRROG 3anra
SWKHTTHpHIaau. PaanoMuxpodoRNapHHHr acocHil KaMYAIHIH JHHAMAK
IHAIa3OHUHUHT YeKJIaHTaHTHTHAARMD. Vnap  pagHOXH3Mar
KoMmniekcniapyaa Ky/UlaRHNAnH. o

PanuoysaTrnd  PAIMOTYNKMHIAPHHHT METPM  JHANA3OHHIA,
50+200 metp macodana, 10+50 MBT KyBBaTAa HILTAHAH. -

Jiapuurodgonnap. Jiapunrogon — uHCOH ramialrania Oyiten
Myllaxapy TeOpaHHILIAPH OPKATH HYTKHH xabyn KUIyBYH KypHIMa
(7.24 — pacm). Bapua napuarodonnap Gyiunra xypT Xonma cCHxHG
Kyiiunray xonpa HLUATHNAnd. ByHna ynap SneKTp KETMa — KeT
YNaHanqu, YriaepoflH Ba 3NEKTPOMArHHTIM NApUHTOQOHNAD MaRKY..
nekrpomarHuTIH 1apHHroQOH Ty3HmmH 7.25-pacMAa KypeaTuiray.

a) 6) B) , .
C:]X ICE
7.24—pacm. JiapuHroOHIapHHU 3MeKTp CXeMalapa GenrAnanummn;

yMymuii GeNTIAHALH (2), M5e303NEKTPHK (6) Ba crepeo (B).

75



5 4 3
A
- \\\\\\\\\k'\\

7
7
7

£

i
N X 7
N N
N \ AN
N 12N
\ N

4N
AANARLRREAAARRNARRY

7.25-pacm. JIappHrooH Ty3HAULIHK,

By#unuuur Mexanuk TeGpanuiInapy napunrodos kopmyc 1 uy
TeOpaHTHpanK. MarHnT 2 Ba TOBYUI FANTArH 3 XOCHN KMTaH Macca
SHEPIus GHian Teckapu dasaga TeGpaHagm. Wlysnnr yyyn xeps 4 Ba
I1aCTHHA 5 opacupary opanuk 6yiuH Tebpanuunapura moc y3rapagu.
Inactana mapkasy kopnycra maxkamnaHazad. OpaNukHUHT §3rapHuip
Maﬂﬂﬂv OKMUMUHHHI' y3rapuumra onHG kemagd. Fanrak Vpamnapuuy
KeCH6 ¥TyBun Maramr okumu y3rapumunapu xucobura rantakna SIOK
MHAyKUMANaHanH. Bynpaii NapHHrO(GOHAAD SNEKTPOMArHHT MHKpO(]OH-
ASpHAKHTa YXinam napamerpnapra ra.

Hazepar CaBOJLIapH

1. Axyemux
Kpurmanapza  mavpy bepu Z

napamempnapuny Kenmupuyz. oub pe o o
j. HAunamuscnaprun, mypnapu.
4. jasounsepmopmme easughacu numadan ubopam ?
5. gcmw;) Musumea numanap rupadu ?

- Muxpoghonnapea g 2
om0 D vpug) bepunz @a acocuu napamempnapuru
6. Axycmux 20, pam

oskanaprynz myprapu ea q )]
cocu

;. .z}zluxpod)ounapuune mypaapu. *rapaempiap

. Aapunz,

PUH2ODOHH Y2 mysunuwuy 6a wunau MEXanusmuny kppcamunz.
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VIII BOB. PAIMO3JEKTPOH AIIMAPATYPAJIAPHAHET
SAHI'H ABJIOZ BA3A SDJIEMEHTJIAPH

8.1. FO3ara MoRTa’ KA/IHII TEXHOJIOTHACH YIYH 3JIeMEHT/AD

Typnu wMmaxcapnapra Xu3MaT KHAYBYH SaMOHABHH 3/IEKTPOH
KypuiIManapza 1o3ara MOHTaX Kunmm y4ys Surface Mounting Details
(SMD) xoMnoHenTanap Ky/11aHUAAIHM.

By TexHonorus katop adzannuknapra sra 6yau6:

~ MaxCyJOT/apHM aBTOMaTHK ycynza HHFuDI, HHFMaNapHHAr
IOKOpH CHATIMIMIHHY Ba HILOH'WIHIMTHHA TAbMUHNaHnH; ‘

— IOKOPH TEXHOJIOTHSUIMKHH,

— WHMFHLO Jkapaéuura KETaAuraH BaKTHH KaMaWTHPMII HMKOHHHH
6epaau. :

SMD rexnonoruscy Tydaiina 6ocMa naatanap Ymuamnapu Ba Moc
paBuma ynapHu Taiiépnaw Hapxu 1,5+3 mapra kamaiimu. By SMD
KOMIMOHEHTANIap HADXMHMHI NAacTIHrH OuiaH Oupraimkiaa Mmaxcynor
TAHHAPXUHUHI ap3oHiallyBura onx6 kenmu. Muwrab 4yumkapysunnappa
MOHTAKHUHI Gouika ycynnapd Gunan ypHaTHAMIUM Mypaxka® Gyiran
HMXTHEPHI KenuWIUMATaH Yn4yamiapaard (3Hr KWYHK Yirdamnap Gunanm
Oupranukaa KHYMK  KajamjapHuH  3pTHOOpra  oimraH - Xoizma)
KOMMOHEHT/NapAaH (oiaanaHull UMKOHHATH nafgo 6ynma. Kyr6mm
3JIeMEHT/NapHH HOTYFpY VYPHATHIMIUM Ba SHIJIHII HOMHHANJAry
KOMMoHeHTanap YpHaTuauiun OwunaH OOFMIMK MYaMMO ' MYTNaKo
Hykonan. TeXHOMOrMK KAPaéHHUHT MOC/IAIITHPHIYBYAHIIATH BA BULTa6
YMKApHMII AMHMACMHM 6OlIKa MaxCyJioT HIab d9WKapHwra kaifra
KYPHII TE3JMFMHHMHI KaTTaMrH, XaTToO KaM MHKIODAard njaranapHu
NUHUsANapAa HUFUIIHKM MaKcaara MyBoGHK Kb Ky :

SMD - xomnoHeHTanap 6ocma ruiatanap Wy¥nakvyanapura
TYFpHKaH — TYFPH KaBmapiaHaau (8.1-pacm). :

Kyn nnaranapafa 31€MEHTIapHAr MOHIHANAD Gyuda Gemrunap
MaBxyy. Benrunap xapd Ba Kypuiama éxu QpyHKUHOHaN 610k cxemacapa
SJIEMEHTHMHr WIAPT/IH pPaKaMMHH aHTNaTyB4uH 6up Heva pakampan
HOopar 6§nagu. Q — xapbu Ounan ofaraa aHajior TpaH3uCTopnap, D —
Xaphu GuiaH KanMT TPaH3KCTOpNap Ba AWOMNAp, Z &u ZD -
Crabunutpounap, R — pesucropiap, C — KOHJEHCaTopiap, L —
UHAyKTMBNHMICTAp (MNOBAAA KENTHPHITAH).
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HT&X KHJIHII TEXHONOMUSCUAA Taliépnanray
6ocma rnara.
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| 8.1-pacm. IO

SMD - KOMIOHEHTNIapA Ym4yamnapu YRapHugpr KoBuKnapu
CTaHJapT Mapkanap ésunuim YHYH XKyna KAUHKIUK kKunagu. lyHuur
yuyH OyHnaii KOMITOHEHTIapHH MapKanalll y4yH MaXcCyc TH3uM MaBXxyn:
ac606 KoOHFHUra ukky Exy Y4 cuMBONAaH HOOpaT KO &umaam (unosana
KENTHPHIraH).

Tape Automated Bonding (TAB) TtexHonorusaa KpeMHu#
KpUCTaJUTapu uun O&KYaNapHHUHT HYKH YAaHVLINAPHHH
TaKOMHITAMITHPYBYM noNMMep TacMara YpHaTHAAAY. Yny o€K4atapuHu
UKKHHTM catX HiuFMachra (uykyp 60cMa nnarara &k Goumxa acocra)
YHall HONMMED TaCMaHWHT TAWIKH OEKYANApH Epnamuza amanra
oumpuianu. TAB KOMIMOHEHTNAPH TalIKA OEKYANapHHU acoc 6uiiaH
yaamr y4yyH olharna KOHTaKT KaBLiapJal, UCCHK ras 6unaH KaBmapnam
CKH na3epis MuKponainayy ycynnapunian goinanaiunangy.

TAB Texnonorug AYHEHUHT )KYJa 4yerapanaHral CoHpmary erakum
TEXHOMNOIHK (bnpmanapu TOMOHH/IaH TYAUK Y3NaliTHPHAraH.

Oxuprit iiwnnapna Ball Grid Array (BGA) 6apua undpa-
CTPYKTYpacH Te3 Cypbatiiap GunaH pHBOXKTAHAM Ba XO3Hp IIAcTHK,
KepaMMK, Metann, WHIIAKOMIIO3UT, TacMan¥ Ba 6owka, xaMmza

aHbvaHaBuid BGApy OMac, KYNPOK OYHK KPHCTANNApHH 3CIaTyBYH
MAKPO — mBGA Manmyy,

XOMPrH Kywma 6usra  sxum TaHuW 6YnMaran Chip-Scale
Packages (CSp) KOMIIOHEH T/

o ap ¥3MHUHI PHBOXJIAaHHII HaBpHHU
yrmokaa. CSP onatpa Ynuamu xpucrann ynuamura unc6aran 20 % nan
Karra 6¥nmaray KOMnoHenT cudaruna anmnanans. By xomnonentnap
Gupunyn HapGary, Kynnanunanuras coxamap Xxormpa Kypuamasnapu
(akiumKca, Qmomy), Sourkapuur mupocxemanapu (ananor — paKamu
Zi‘;‘p;:‘map’ “MPUW/uniuur  kamannapn  COHM  Ka MaHTHKuH

P Ba Mukpoxomponnepnap), pakami¥  uunos  Gepmu
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Cxemanapu (MacanaH, CHrHaira pakamiM WLUIOB Gepysur mpouneccop
(DSP)), xamma maxcyc HuUlapaa KYJJIaHHAYBYH MHMKpOCXEMaiap
(ASIC) Ba Muxponpoueccopnapaup.

8.2. IlacT TemnepaTypajiu KepaMHKA TeXHOJOTHICH

Ilact Temneparypanu xepamnaka TexHonorusack Low Température
Co-fired Ceramics (LTCC) xo3upru KyHHAa Te3 PUBOXIIAHMOKAZ Ba
TYp4 coXanapaa cofpasaHuml yvys, Macaiad, NacT Ba Ypra
MHTErpalis fapaxacHiard IOKOpPH Ba ¥Ta IOKOPH HacToTallappa
HUUIOBYM  MUKpOcXeMajiapga KymnanwiMmokaa. Hucbaram nacr
yactotanu coxaaa LTCC acocqa GSM, CDMA, TDMA Ba Bluetooth
Ky/NaHuuap yd4yH Kypuimanap TaHEpIaHMOKAA, MHILTHMETpPNH
TYNKHH coxacuaa sca MMDS pa LMDS Kymnansnuiap keur
TapKaiaMoKaa. Yiuly TeXHOJIOr|s 3eKTPOH CaHOAT COXaCHAA INEKTPOH
KypHiManapH4 TwxopaT Ba XapOmitnap Y4yH OMMaBHH wHimna6
YUKapHIUAA ap30H eYHMHH TabMHHNAMOK/A. _

LTCC texHonoruacu acocupa Tal€épiaHraH aHbaHAaBHA MORYms
MYCTaxKaMJUHTHHH  TabMHHJIAl  MakcaaHAa I!e'?‘ua Kor'_kpnﬁ
ONMHANMFAH Kyn KaTlaMJIH KepaMHK MaTepHan fyTePGPOJI”ra
yxwaiinu. Xap 6up kaTiaMmaa TOK §TKasyBYH “pacM MaBXyX Ba
npecnaiura TYNMK Ttai€p ¢roponnact €k FOKOPH mMuepa-gpa,m
KepaMHyKa acocuia tai€pnanrad 6ocma niaraiapiaH $apxns pasunyra
LTCC texHonorusa TONONOrHSHM XOCHN KHJIYBYH Ba TOK YTKasyBum
cuéX XOM KepaMuKa Bapakjapura OHIIMpULl  ONCpalHsCHraga
toprasunagn. Llyspan cyur kartnamnapaa Kariamiapapo 3nexTp
OOFNaHHIIHK Ba HCCHKIMK onu6 KeTHAMIMHHH TABMHHJIOBYH TOK
yTxasysyn nacta OunaH TYnaupunysdyH Aapdaiap OUHIanA. VMymuit
xonna xap 6up anoxuna katnam LTCC acoc CTEKHAA XaltapunMac
KAIHHJIHKKA Ba JH3ACKTPUK xapa;crepucmxanapra ara 6¥aumy
MYMKHHJIWIA HOINa6 yHKapyBymmapra Xap 6up KarjaM/Ja KOMNOHEHTHH
aMaira OIMPHIIHHHT KEHTI' HMKOHUAT/IApAHH O9alH. Bouxa cy3 6unay
allTraHa, arap TONONOFUSHHUHT KaliCHAHP KACMAAA ¥3HIa XOC anement
spatHii  3apyp 6¥mca, npunumnman GerapaiaHMIIAD - Byxynra
kenMatiau. :

Kecumna cnmpanchmom ranrak, WKKHT2 KVI  KaTmammg
KOHIEHCATOP XaM/a HKKHTA TAIIKH 0CMa IEMEHT KYPCaTHiran.
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Hamyna cudatuna katnamnap creku kecumu 8.2—-pacmpa
Kypcatunrad. By epaa ronka Katnamyapaa 50 MKM HH TaIUKui 3Tapy.
Acoc Ypracuaa kamHnaru 120 MKM JIH ONTHTA KaTiaM MaBXy.

Ocna SMD — xamnonernmaap

SR TR AT
?"."{:?5 e -.:\"t_‘ 5
% :.1,3,..‘::3#: oo

/1 Giiiosparinaiican
AT Do ETE S 4 < -
/ -
7 —a- e e e
Hrmespasnman
— KOHOCRCANIOP

8.2—pacm. LTCC acoc KaTnamnapy CTeifk HaMyHacH.

LTCC acocnmap ocMa sneMeHTnapu cudathna io3a 6yiina6
MOHTaXra MOCJaHFaH Typ/u KOMIOHEHTanap OYnuuiM MymkHH, Gy y3
HaBOaTHA? MOHTZK TEXHONOTMSNIADHHH XHIMA —  XWINHCHHK
Genrunavau.

LTCC «x¥n karnamnu nnataga ocma KOMMOHEHTAJIap Opacuja
GOFTaHHLI XOCHN KWIHHHL GWiaH yeknaumadinn. Y €paaMHaa Xocuin
KHJIMHIaH PE3HCTOPNAp, HHAYKTHBAMK FANITAK/IapH, KOHAEHCATOPIIap Ba
CHMMETPHAJIOBYH KypuiaMmanap 6eBocuTa acocra HHTCrpaumaiamray
6y nuwn rsymxun, 6y Gepuiran GyHKUHORANTHKHK TabMHMHAAraH Xoiaa
auckper SMD KOMIIOHEHTanap COHHHM Ce3unapnd KaMalTHpHI
HUMKOHHSTHHH OYafH.

Beprukan MHAYKTHBIHK FanTaru (8.3-pacm) xamaa k¥n katnamau
KoHAeHcatopnap (8.4—-pacM) Kypuamanap ynuamnapusu Ba Hapxuuu
KaMaHTHPHIN NMKOHHATHHHU OYaIH.
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8.4—pacm. Kyn xatnam MiIacTHHaIH KOHAEHCaTop

CxeMOTEXHHK SNEMEHTIIap MOAECIIApH MKKH CHHQra 6y manany:
ananumMuK Ba IMRUpPUK. YMmyMmuii xonaa xap 6mp anement mcxam;
Molen OunaH AHMKIAHHIIH MYMKHH, KaiiCH MOReNHM Tamsam

doiinananypus HXTHEPUAAAHP.
Hasopart caBojiapu

1. SMD — komnonenmanaprutz ap3arruKiapu.

2. SMD — xomnoHeHmanapHuH2 6enzunanuus musumu.
3. TAB — mexnonozuacu XaKuoa MaviyMom bepunz.
4. BGA — mexnono2uacu Xaxuda maviymom bepunz.
5. CSP — mexnonozuacu Xaxuoa Maviymom bepunz.
6. LTCC - mexrono2uAcu XaKuoa Maviymon bepunz.
7. SMD — xomnoHeHmanapuHunz MoOennapu.



HIIOBA

e ———— L
SMD - KOMIIOHEHTAJIAP

Pesncropiiap, KOHAEHCATOPIAP, HAZYKTHBIHK FANTAKIAPH,
TEPMHCTOPJIApP Ba BAPHCTOPJIAp

ro wmn e f -~——~——0-! )
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103 w

|

Kopnyc Typu L’ w H K H3ox
(Mv) | (vm) (mm) (Mm)

0402 (1005) 1.0 05 1035.055| 02

0603 (1600) 1.6 0.6 0.45...0.95 0.3

0805 (2012) 2.0 1.25 0.4..1.6 0.5 I'OCT P1-12-0.0052

1206 (3216) 32 1.6 04..1.75 0.5 rocr ::-}2-0-125;

1210 (3225) 3.2 2.5 0.55...1.9 0.5

1218 (3245) 3.2 4.5 0.55...1.9 0.5

1606 (4516) 4.5 1.6 1.6 0.5
1808 (4520) 45 2.0 2.0 0.5
1812 (4532) 4.5 3.2 05..23 0.5
2010 (5025) 5.0 25 0.55 0.5
2220 (5750) 5.7 5.0 1.7 0.5
2225 (5763) 5.7 6.3 2.0 0.5
2512 (6432) 6.4 32 2.0 0.5
2924 (7161) 7.1 6.1 3.9 0.5
3225 (6053) 8.0 6.3 32 0.5
4030 102 79 3.9 0.5
4032 102 8.0 32 0.5
5040 12.7 10.2 4.8 0.5
6054 15.2 13.7 49 0.5
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Jinopnap, craduIHTPORNAP, KOHAEHCATOP/Iap, HETYKTHBIRK
FanTaKjiapH, TEPMHCTOPJAp Ba BApHCTOpJap

LW
= f ¢
H ,
N UL
LF
Kopnyc Typn L w H F H3ox
(mm) | (mm) (M) (mm)
2012 (0605) 20 1.2 1.2 1.1 EIAJ
3216 (1203) 3.2 1.6 1.6 1.2 EIAJ
3215L 3.2 1.5 1.2 1.2 EIAJ
3529 3.5 2.8 1.9 2.2 EIAJ
3520L 3.5 2.8 1.2 2.2 EIAJ
5832 5.6 32 1.5 22 -
5845 5.8 45 3.1 22 EIAJ
6032 5.0 32 25 22 EIAJ
7343 7.3 4.3 23 24 _EIAJ
7243H 7.3 43 43 24 EIAJ
DO-214AA 5.4 3.6 2.3 2.05 JEDEC _
DO-214AB 7.95 5.9 2.3 3.0 . JEDEC
DO-214AC 5.2 2.6 24 1.4 JEDEC
DO-214BA 5.25 2.6 2.95 1.3 JEDEC
SMA 5.2 2.6 23 145 MOTOROLA
SMB 5.4 3.6 2.3 2.05 MOTOROLA
SMC 7.95 59 23 3.0 MOTOROLA
SDD6 5.5 3.3 2.5 22 ST
| sbbpis | 78 5.0 2.8 3.0 ST
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HAuopnap, crabuiarponnap, KOHJEHCATOPAAP Ba pe3ucTopaap

“F F~r
Kopuye Typu L D F s H3ox
() | (mm) (vm) (Mm)

DO-213AA 35 1.65 0.45 0.003 JEDEC

DO-213AB 50 1 252 0.45 0.03 JEDEC

DO-213AC 345 1.4 0.42 - JEDEC
EADO3L 1.5 1.0 0.2 0.05 PANASONIC
EAD2IL 2.0 1.25 0.3 0.07 PANASONIC
EASM 5.9 2.2 0.5 0.15 PANASONIC

MELF 5.0 2.5 0.5 0.1 CENTS

SDDEQ 3.5 1.6 0.3 0.075 PHILIPS

SDDEOC 3.6 1.52 0.3 0.075 PHILIPS

SDD87 3.5 2.06 0.3 0.075 PHILIPS

HAnroanap, craGHIHTPONIAD Ba KOHJEHCATOPIAD

Kopnye rypn L’ L1 w [T B H3ox
() | (um) | (mm) | (mm) | (mm)

gg-;gAA 43 6.2 3.6 23 2.05 JEDEC
Do-zlsig 5.65 9.9 5.9 2.3 3.0 JEDEC
DO-215D +3 6.1 2.6 24 1.4 JEDEC
ESC A 41-425 6.2 2.6 2.95 1.3 JEDEC

TSoD-izi % 1.6 0.6 0.6 0.3 TOSHIBA
S0D353 1.; 37 1.55 1.35 0.6 PHILIPS
SSC 3 2.5 1.25 1.0 0.3 PHILIPS

— L1 2.1 0.8 0.8 0.3 TOSHIBA
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TOSHIBA

JEDEC | EIAJ PHILIPS | RDHM | SANYO | HINACHI | MOTO-
SIEMENS ROLA KEC
CENTS’
MAXIM
TO-236 | SC-59 | SOT-345 | SMD/TO MPAK2 | SC-59 S-MINI
TO- SOT/SOD- | SSD/T3 CP SOT-20
236AB 23
TO- SC-62 | SOT-59A | MPT3 LPAK PW-MINI
243AA
TO- SOT-59B
243AB
TO- SC-63 CPT3
252-3
TO-253 SOT-143 | SMD/T4 SOT-143
TO-253 SOT-143R
SOD-123 SOD-123
SOD-323 | LMD2 USC
SOT-343
SOT-343R CMPAK4
SOT-A7
SC-70 | SOT-323 | LMD/T3 | MCP CMPAK | SOT-323| USM
SC-74 SMD/T6 SMS
_ SC-74A SMD/T5 SMY
SC-75A | SOT41G | EMD/T3 SSM
SC-79 | SOD-523 | EMD2
SC-52 UMDIT4
SC-63 | SDT-363 | UMD/T6 USG
SC62A | SDT-353 | UMD/T5 USY

¥s5




SMD - xOMOOUERTANAPH YUYH 3HT Kyl RIIIATANAXATAH

KOPHIYCJIapHHAT TAPTHONAran pAKaMIaHAIIH

Kopuye | PHILIPS TDK SOs- PANA- CTC RDAM | SAMSUNG
Typr | MURATA | MALLORY | THOMSON | SONIC
VISHAY SYFER
S&M
0402 0402 10 DS 0s
0503 0603 0603 AN21 It DB 18 10
0505 0605 0805 ANI2 R 12 21 21
1206 1206 1205 AN20 13 31 31
1210 1210 1210
1216 1218
1612 1912 43
2220 2220
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