"
9 oapic
Meouuunanvik Kypaioap mMeu
annapammapobvliy
KJaccugukauusacol.
Jlamuukmepoin KOHCMPYKUUACDHL
HCIHE 071apObIH He2l321
CURAMMAMACHI



" EE————
CYPAKTAPABI:
Oureyim TYpJeHaiprimrepae
TYPJICHETIH SHePrussHbIH (hopMaiapsbl.
JlaTynKTepaiH KOHCTPYKIMACHI,
0JIAPAbIH Heri3ri cumarraMaJjaphbl.
A¥3aHbIH eMip CYpYiHaeri
KOPIHICTEePiH OKBbIII yHpenyaeri
HAaUIAJAHBLIATHIH TeXHUKAJIBIK
KypaJiiap



"
bHOJOrusIIBIK KYyHeJaepae
JHEPIrUSHBbIH (hopMaIaAPbI JKOHE
oJIapAbIH TYpJaenyi « Tipi azzanapowviy
mepmoouHamuxkacsy) 00JJIMIHIE
KapacThbIPbLIA/bI.



" JE——
TepmMmoanHaMUKaHbIH HETI3T
TYCIHIKTEPI
m [epMoanHaMuKansbIK Xyne
n JKYMNEHIH KyW
= [epmMmogmHamukanblk ypgic (npowecc)

s |LLKI 3Heprug
s JKyMbIC. Kby Mernuiepi



s TepMoauHaAMMKAJBIK Kyde gen Oenrum  O1p
KYOBUIBICTaFbl KAaCHETTEP1 KapacCThIPBUIATBIH  KE3-
KEJITCH J€HE HEMECE JICHEJIEP KUBIHTHIFbI aTala/Ibl.

s TepMoaMHAMMKAJBIK KYHE: OKuiay1an2an, madbIK
"KIHE allbIK.

s JKaObIK Kyle CBIPTKbI OpPTAMEH €IIKAHIAW 3aT
aJMacy Jaa, JHeprus ajamacy aa ooamManabl.

s AIIBIK KYHe CBIPTKBI OpTaMeH 3ar aJjmMacy /a,
JHEPIrUsd ajMacy jaa 0oJia ajajabl.

Tipi az3a — amIbIK Kyie 00J1bII TA0OBLIAABI



IHuepzusn Kezoepi
s Tipi ar3ajiapaa — akysi3aap, Maujaap,
KeMipcyJap

s OciMaikTepae — KyH cayJieci
(boToCcHUHTE3)



"
Meouyunanvik Kypanoap men
annapammap KOJJIAHBLIY TYPiHE
Kapaii:
- OUAZHOCMUKATIBIK
- mepaneemik

00JbII 00JIHEeIl.



"

A¥3aHBIH 6MIP CYpY OapbIChIHIA
0aMKAJATBIH YHEPrUSHBIH I

TYpJal ¢GopMmaaapbl (MEeXaHUKAJIBIK,

XUMHUSLJIBIK, JIEKTPJIIK 5KJHE T.0)
OUAZHOCMUKAJIbIK MAKCAMMA
oueiue mypaeHoIp2iuimepoiy
KOMeriMeH TipkeJie/al.



"

Ka3ipri MeauuuHa KaHa
IEKTPOHABIK KYPbLIFbLIAPALI
KOJIIAHYFa Heri3ae/JJIHreH
(MeouuunanvlK I1eKmMmpoOHUKA)



"
MeouuunanvlK 3n1eKmpoHUKa

du3uka, MaTeMaTuKa, MeJUIMHA,
OuoJtorus, GuU3sHoJI0rud KIHE dDacKa aa
FHLIBIMAAPABLIH MJJIIMETTEepPiHe
Heri3aesenal, COHbIMEeH Karap
OMOJIOTUSLIIBIK, 5KOHE (PU3HOTIOTUAIBIK
IIEKTPOHUKAHbI KAMTH/IbI.



"
MeauIuHAIBIK JJIEKTPOHUKA
KypaJjaapbl aKnaparThbl TIpKeYy,
TaCbhbIMAJIAAy, OH/ACY KOIHE OHbI
OeliHe/IeyMeH Karap aJaM ar3achblIHA
OeJiceHal dcep eTy YUIiH
KOJAAaHbLIAAbI (huzuomepanus,
INEKMPOXUPYPIUA HCIHE M.D.).



Meauko - OMonorusanbIK XKYUEHiH Kyui
MeH napameTpnepi Typanbl aKknapaTtThbl
any XXoHe OHbI TipKey YLiH
KOnAaHbiNaTblH KYPbINFbIHbIH, HErI3ri
3rfieMeHTI - aKknapaTtTbl any
KOHAbIPFbICbLI Aen atanaabl Aa, on
XYWUEHIH e3iMeH Tikeneun 6annaHbICTa
HemMece KOHTaKkTige 6onartbiH enwiey
KYpanbiHbIH €H ce3iMTan 3JIeMeHTI
oonbin Tabbinaabl.



MeanuuHanbIK 3NeKTPOHUKA
KypangapbiHOarbl ce3iMTan 3fieMeHT
TiKeneun aneKTpnik curHangapAabl anbin
WbiFapagbl HemMece on curHanaapabl
ononornanbiK XKyYueHiH acepiMeH
e3repTe anagbl.



Meauko-ouonormanblK aknapartTbl any,
TacbiMangay XXoHe TIipKeyAiH Xarnbl cxeMachbl

AKnapaTtTbl thIFbICTaF
any bl
KOHAbIPFbICb| . aKnapartTbl
(anektpop || KywenTkiw — I:?IpaTKbl - :fl""sb'""arb' Tipkeyuwi
HeMece o o (enweriw)
AATYUK) Kypan

BanvnaHbIC KaHaNbl



CurHangapabl any Kypbinfbicbl MeQUKoO -
ouonoruanbIk XoHe ousnonornanbIk
Ma3MyHAbl aKnapartrapabl
3NEeKTPOHAbIK Kypanaap curHangapbliHa

TypneHaipeAi.



©Onuweyiw Ti30eKTIH eH COHfbl 3NIeMEeHTI
Oakblnaywbl KaObingan anatbiH
cdbopMaga OMONOruUANbIK XXyue Xavunbl
aKknapaTtTbl TIPDKeUTiH Hemece
KepceTeTiH ernuwleriw Kypan oonbin
Tabbinagbl.



" JEE
Mepuko-omonornansiK aknapTrapAabl
ariyfa apHanfaH KypbinbiMaapaobliH ©3iH
opraHuamMge naunga 6onartbiH
ononoTteHuManaapabl any yuwiH
KonpgaHblinaTtblH 3fIeKTpoATap XaHe
INEeKTPNIK eMec lWwamMmanapAabl ANeKTpnikK
CUrHangapfa avHanablpaTtbiH
AaTyukTep aen 6enyre 6onaasbl.



MeauuuHanbIK aKknapaTThbl
anaTtblH KYpbInfbinap

N

Jlamuuxkmep Anekmpoomap



dnekmpoomap

oJIIIerim Ti30eKTi OMO0JOruAAbIK
KYHEMEH KOCATHIH apHANbI
(popmaiibl OTKIZrILITEP.



Jnekrpoarap HerisiHeH
3epTTeneTiH opraHMamMmaeri HaKTbl
3NEeKTpNIiK curHanaapabl any
VLWiH, COHAaN-aK CbIPTKb
3N1IeKTPOMarHUTTIK aceppal aF3afa
XEeTKI3Y YWIH Ae KonAaaHblnaabl.



" J
AnekTpoAaTap MblHa MaKcaTtTa KonaaHbinagbl:

s [lnarHoctukaga
= EMpaey canacbiHOa



JnNeKTpoATapFa KOUbINaTbIH Tanantap:
aKknaparTtap (curHangap) Tes Tipkenyi
XXOHe TycCIipinyi Kepek, 3neKTpnik
napameTpaiH TYPaKTbINbIfbl,
MbIKTbINbIFbI (Te3iMainiri), kegepri
Xacamaybl (curHangbliH Oy3binmMayhbl),
ononornanbiK yrnaHbl TiTipKeHAipmeyi
Kepek.



buoanekTpnik curHangapAabl any ywiH
KonAaHbINaTblH 3NeKTpoAaTapaarbl €H
Heri3ri dhusankanbIkK npoodnema -
acipece Tepi MeH 3NeKTpopa apacbiHAa
nanga oonaTtbiH Kegeprire
OannaHbICTbI Nanaanbl aKnapaTTbiH
XOUbINYbIH (CUrHaNAbIH, OY3bINybIH)
asamrTy.



BuonormanbIk XXyneaeH xaHe
3NIeKTPOATAH TYpPaTbliH KOHTYpPAbIH
3KBUBANEHTTIK cxemachl.

) >
B/

BX

Puc. 2

(€5, —OnonoTeHumnangap Ke3iHiH 3.K.K;

r — OMonornaAnbIK XXYWeHiH iWKi ynnanapbiHbIH Kegeprici;
R — Tepi MeH aneKkTpop apacbiHAarbl Keaepri;

R_ — ObuonoTeHunanabl KYWeUTKIWTIH KipiciHAaeri kegepri.



OM 3aHblHa COUKEC:

e =Ir+IR+IR, =IR +IR,,

(R, =7r+R)




s [epi MeH 3neKTpopa apacbliHOarbl
KegepriHi a3zanTy ywiH dn3nonorusanbIk
epiTiHAire manbiHFaH AakKe
candeTKkanap Hemece 3NeKTPOTKI3riL
nacranap KongaHbinagsol.



Tepi MeH 3neKTpoa apacbliHOarbl
KeaepriHi asauTyAablH, XONbi:

= [epi MeH aneKkTpoad apacbkiHa KOWbINFaH
OaKe (candetka) dnsnonornsanbik
epiTiHAaire manblHybl TUIC

s ApHaubl 9NEeKTP OTKI3ri nacTaHbl
KongaHy



1)

2)

3)

4)

JERNESNeKTpAikcUrHanaapab! anyra Tipkeyre

apHanfaH aneKTpoATapAbl ToMeHaerigen
TonTapfa 6enyre 6onaabl:

GYHKUUOHAarObIK duazHocmuka
KabuHemmepiHoe yakbimua mypoe
Kosi0aHbliamabiH, MbIcarsibl

ariekKmpokapouozpamMma mycipy yYWiH,

y3aK yakblm  apalbifblH0a  KOJI0aHblNlamhbiH,
Mbicalibl UHMeHcusmik meparus beniMmuweciHoe
Kammbl HaykKacmblH Kyu xaroaubiH 6akbinay
VWIH;

KO3FarsibIC xxaroaubIHOafbl a0aMHbIH Kyu
XaroaublH bakblnay YWIH  KosfioaHbliamsbiH,
Mbicaribl  CcriopmmsblK  HEMece  KOCMOCMbIK
MeoulyUuHa casnacbhiHOa;

Kayblpm afdauoOa, Mbicaribl »eoesl Xopoem
Kepcemyoe.



"
ANeKTpodhn3nNonoruanbIK seprreynepae
aNleKTpoATapAbl KonaaHrfaHAa ekl
cneundukanbik npodrnema nanaa
6onaabl. OHbIH Oipi - GnonorusanbIk
yiinamMeH 3f1eKTpoAaATbIH OannaHbICybIiHAA

ranBaHukanblk KK nanga 6onysbil.

EKIHLWICI - TOK ©TKEH Ke3aeri aneKkrpoara
peakums HoTUXecCiHeH 3aT beniHyaeH
OiniHeTiH aneKkTpoATapAbIH
3NeKTPONIUTTIK NoNApUusaumsAchl.



" JE——
byn eki XXarpanpa ga navaa oonaTbiH
IJKK anekTpoaTap apKbifbl anblHaTbIH
OnoanekTpnik curHanAabl 0y3aabl.



ﬂamlmk

OJINICHETIH IIAMAHBI TIPKeYyIe ’KoHe
TaChIMAJIIAyFa BIHFANJIbI CUTHAJIFA
ANHAJABIPATHIH KYpaJl.



Hamyukmep pereHimi3 CbIpTKbI
XargannapgbliH 9cepiHeH O3iHiH 3NeKTPiK
napamMeTpiH (KegepriciH, CUbIMAbLINbIFbIH,
MWHAOYKTUBTINIFH) ©3repTin, COHbIH
cangapbliHaH Ti3bekTeri TOK KyLwli MeH
KepHeyAaiH e3repyiHe akenin cofaTblH
UHPopMaUnsaHbI HeMmece oOrJIWeHeTIH
lulaMaHbl TipKeyre Xo9He TacbiManpayfa
bIHFaUribl CUrHarnfa amHangbipaTbiH Kyparn.



damyukmep 6uonoausinbIK xyue
peuenmopriapbiHbIH MexXHUKalbIK
aHasio2bl mapisoec



" JEE
ANEeKTP emMmec Wwamanapabl 3NeKTp

a9AiciMmeH enuwey Heri3iHeH 3 6beniMHeH

Typaabl
s [1aTUYMKTIH KEMEriMeH 3NEKTP eMecC
LLamManap aneKkTpnik wamanapra TypneHea;

s OJIEKTP CUrHanbIH OfaH api KywenTeai

s KyLLenTinreH anekTp curHanbl TIpKeriw
KOHObIPFbIFA bepineai.

KipeTiH lwama MeH LWbIFaTbiH lWama
apacblHOafbl CbI3bIKTbIK DauaHbIC



" JEE—
Kipic curnajgapbii TypJaeHAIPy

CHMIIATTAMACBHIHA Kapaul JaTYuKTEp
Ouono2UANBIK Heyuenepoe KoaOaHblIAMbIH KIHE
IHepzemuKaablK 00JIBIN €Ki TONKA 06JIiHe/I].

MDb aknapar acepiHeH mapaMeTpJiepiH TikeJeu
e3repreTiH OMOJOTHSJIBIK KyHeepae
KOJIAHbLIATHIH JATYUKTEP aKmuemi

(reHepaTopJIbIK) KIHE naccuemi (MapaMeTpJIiK)

0oJIbIIT OOJIIHE/].



[aTumnkTep

N

buobdackapbLIaThIH JHEPreTUKAJBIK

AKTUBTI [1accuBrTli



" JEE———
JJaTuyunkTep reHepaToOpnbIK XXKoHe
napameTprnik 6onbin deniHeAi:

eHepamopsibik dam4yukmep —
eIILLEeHETIH curHangapabiH
9CepiHEH TIKENEN KepHey Hemece
TOK eHAIpeTiH (reHepauusananTblH )
aatyuktep. Mblicanbil.
1)r1be3031eKkmpiriiK

2) TEPMOINEKTPNIK

3)MHOYKUNANBIK

4) OOTOINEKTPNIK



lMapamempnik damyukmep —
esiulieHemiH cu2Hasi0apObIH acepiHeH
6eneini 6ip napamemp wamacsbi
e3zepemiH patyukTep . Mbicansbl :

1) cubIMAbINLIK
2) peoCcTaTTbIK
3) MHOYKTUBTIK



AKnapaTtTbl TacbiMangayuwbl 3Heprusa
TypiHe 6annaHbICTbI:

MexaHukanbIK
AKycTukansiK (AbIObICTbIK)
TemnepaTtypanbiK
OnTukansliK
T.0. OonbIin OeniHeA..



OnuweHeTiH Wamara 6annaHbICTbI
AaTyYnkKTepal:

s KbiCbIMObIK
s [eH3OMeTpniK
T.0. oen Te dbeneAi



Peocmammulx oamuux

1-0yJ1 pe3uHabI TYTIK TYPiHAE 00JIbIN KeJreH TaTYMK, 2
- YCaK KOeMipTeri YHTAaFbIMEH TOJATHIPbLIFaH, 3- eKi
VIIbIHA KAJTFAHFAH JICKTPOATAP, 4- TOK KO3i



"
Erep TyTIKTI C03CaK OHAA, TYTIKIIEHIH
V3bIHABIFbI YJIFasgabl 2KOHE TYTIK
OOMBbIHIIA KOMIPTEriHiH aFrbIChI

ToMeH/aeri opMyJiara COMKec KeMU/Il

]
R=p—
s



'_
s [laTuymK ce3iMTanAabifbl WbIFbICTAfbI
LLaMaHbIlH ©3repyi KipicTeri LuaMaHbIH

e3repyiHe Kanam 6aunaHbICTbI
OonaTtbIHAObLIFLIH KepceTen,;

oz =Ay/Ax.

x [laTuyunK TypiHe 6annaHbICTbl OHbIH OILUEeM
Oipniri Om/mm, (MB/K) xaHe 1.6. bonaasbi



dy

dX




s [laTunkTeEp— WbIFbICTafFbLI WaMa (y)
MEH KIpICTerl WwamMaHblIH (X)
apacblHOarbl QYHKUMOHaNAbIK
ToyenAainikTi aHblKTanTbiH Y = f(x)
TYpReHaipy pyHKUMACLIMEH
cunatTtanbiHagbl.



"

JaTuynkrepmMeH XyMbIC icTereHge onapfa ToH
Oy3binynapabl eckepy kaxeT. OHbIH cebeOi
MbliHanap 0onybl MYMKIiH;

1)TypneHaipywi oyHKUMNAHbIH
TemMnepartypara Toyenainiri;

2)rucrepesnc — gaTymkreri KanTnanTbiH
npoueccrepaiH HoTXxXeciHae 6onaTbiH,
oTe Oasly e3repreHHiH e3iHAae «y»—TiH
«X» — TeH Kewiryi ;

3) TYypneHAaipy PYHKUUACBLIHbIH, YaKbIT
OoubIHLIA TYPaKCbI3ObIFbI;

4)aaTUYUKTIH OMonoruanbIK Xynere Kamra
acep eTyi;

5) AaTUYUKTIH UHepTTINIrI,



Jaryuk MEXaH | aKyCTHMKA | ONTHKA | TeMIleparypa
UKa

IbE30IEKTPJIIK AK DOKT - -

TEPMOIIEKTPJIIK - - - T

UHAYKIHSAJIBIK BKI OKI - -

DOTONIEKTPIIIK - - OIT -

CoIBIMABLIKTBI DOKTI - - -

peocTaTThI AK, - - T
BKT
WHAYKTUBTI AKK - - -

AK-KaHHBIH apTepusuibIK KbICbiMbI, BKI'-0amncrokapauorpamma, ®KI -
¢ponokapauorpamma, OI'T-oxkcuremorpapusa, AKK - ackazan imek
’KYMBICBIHBIH KbIChIM



B =5MM




a - JeHe OeTiHAeri TeMIeparypaHbl oJiieyre
APHAJIFAH JaTYHKTEP:

1-kopmyc; 2-TepMUCTOP; 3-TEPMUCTOPIIH
IIbIFbICHI;

0- OHOJIOTHAJILIK KOHE MEIUIHUHAJIBIK
KHUOEPHETHUKAJIBIK TaTYMK.

B - y3aK 0aKbliIayFa apHajJraH 0eTTikK
AaTYUKTEp:

1- kopnyc, 2 - KoMnayHa; 3 - TepMUCTOP; 4 -
TePMUCTOPIIH IIBIFbICHI;

I — PEeKTAaJIbAbl TEMIIEPATYPAHBbI OJILIEyTe
APHAJIFAH JaTYMKTEP.

I — TEPMOINICKTPJIK JATYUK



" EE————

Toinvic any napamempiepi OamuuKmepiHiy

CXéMdachobl.
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a — 0aMJIaHBIC JATYHUII:
1 — Herisri; 2, 3 — KOHTAKTLII IJIACTHHAJIAP,
4 — 0ackapyuibl;
0 —kemipi O0ap gar4ymk:
1— pe3uHaJBIK TYTIK; 2 — Komipmezi ynmazot; 3 -
IEKTPoATAP; 4 — OTKI3rimTep; S —O0eKiny;
B— pe3HHAJIbI JaTYuKTep: 1— pe3uHa; 2 —
IEKTPOATAP;
2 — NHEBMATHKAJIBIK JaTYUK;
0 — TYPOMHIIK JATYMK:
1 — nuaMHAPJIIK Kopnyc; 2, 3 — 0eKirTy; 4 —
OackapyumbLiap, S —ocb; 6 ~ NOAMMIHUKTEP; 7 —

AHAJIATHIH IVIACTUHKA; 8 — INAFbLIABIPYIbI
Ka3bIKTBIKTap; 9 — oToaaryuk.



—

Puc, 6 Jatanx naa dotowenpmes

(KOO ERMEDEHMA CONEPMANAA Ok

Cirevorobuna B mepudepmeckol
ADTRDHATERON KDOBK.

[ = naMna noncaerki; 2= caerodnup,
§ = otoconporrinente: 4= Hecnoayes
MaR TkAkb,

PR A B LS




" SEE——
K.

an mamvlpaap scyuect napamempiepiniy
oamyuxkmepi

—

—
———— —— —— -

Puc. 7. CxeMb nbe303NEKTPUYECKHX
T

TATIHKOB APTEPHANBHONO NYABCA.

@ — NpE303NeMEHT, padnTawWul Ha cxkKa. a
tHe: 6 -~ nbe3osaeMent, paoraroiuil ua
Harng,
A 2]
/]
)

LIL L

]
Apmepuanvovl nynbcmin nbe3031eKMPiK OamuuKmep
cxemacol



Puc. 9. Ilpnuunn uaMepesny
KPOBAHOrO [{ABJEHHA € NO-
MOlIBK  (POTONATYHKA,




Kbicoimonl mipkeyze apnanzan uHOyKmumi Hcome
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PaguotenemeTpus ac KOpbITY XXYUECIH
3HOO0pPaAVO30HA dA4iICIMEH TeKcepyae
KongaHbinaabl. HayKacTblH XXaHblHa

OpHanacTbIpbIfifaH TipKeyLli
KypangblH XWUINIriHiH e3repyiHe
OannaHbICTbl KaH KbICbIMbIH, KbILWKbIS
XXOHe CiNnTi KepceTKIWTepiHiH AeHreuiH,
TemMnepaTypachbiH XxaHe dacka aa
napameTpriepai enweyre 6onagbl.



N
ggezuemmep:

1. Apbi3xanoB b. “buojsorusjabik pusnka”

2. Tumanwk B.A., ’Kusorosa E.H. “buodpusuxka”,
2004r.

3. KyxkoBckuidB.A.“MeaMuuHCKHE 3JIEKTPOHHbIE
CUCTEeMBbI”

4. JluBenueB H.M. «Kypc puzuxm»



B(lk;bl]llly cypakmapbol.

1. Ommeyim TYpJeHIIprimrepae
TYpPJIEHETIH JHEePrusinbiH (opMagapbl
Kanjgam?

2. JlaTyuKkTepaiH KOHCTPYKIHUAJIAPbI
Kanjgam?

3. JlaTuukrep Kiaaccu(pUuKANUACHI,
CUIIATTAMAJIAPbI AKOHE 0JIAPABbIH
KaTreJikTepi

4. JlaTyuKTepaiH Heri3ri cumarraMajapbl
Kanjgam?



" EEE————

HA3AP/IAPbIHbI3TA
PAXMET !



