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1. YkuTum makcaau Ba Basudacu

AHanor HSNeKTpOH KypuiMajap Y3TyKCU3 KOHYHHMAT Oyiuda y3rapyBuaH
CUTHaJUTap  (DYHKUMSACUHM  WIJAIl, Y3rapTHUpPUII Ba  KyYaWTUPHII  Y4YYyH
VIUIATUIAAUTaH KypuiaManapra Kupaau. bUpuHUM ypuHAA UHTErPAJI TEXHOJIOTUATA
aCOCJIaHTaH JIEMEHTIIAp Ba CXEMAJIAPHU AHAJIN3 KUJIMIL, YIApHU TaKOMUJUIAIITHPUILL
tanabanapra ypraTwiagud. XamJa 53J€KTPOH KypWIMajJapHU SHTM — TEXHOJIOIHMs
acoCHJla KypHI Ba yJapHM JIOMMXAJall, WILIAl MPUHIMIN, XapaKTepUCTHKAJIAPH,
napaMeTpiiapy Ba CUTHAJUIAPHU y3rapTUPHUIL, Ky4aUTUPHUII Ba UIUIA0 YMKAPUIIUIIHU
YpraHnuiau.

@danHu ypratuil y4yH YKUTyBUM OwiaH Oup Kartopna Kydugard YKATHII
BOCHTAJIAPU KYJUTAHWIAIN:

2. AHAJOr 3JIEKTPOH KYPHJIMAJap CcXeMOTeXHUKAacH (aHUHUHI YKYB

PeKACHHUHT TaCTyPH:

@danHuHr yKyB gactypu Onwuii Ba ypTa Maxcyc, KacO-XyHap TabjIUMU YKYB-YyCIyOuil
Oupnammanapu paonusitTuHl MyBodukiamTupyBud KeHraimHuuar 201 iiun
«__»_______ JaTu «___» - COHJIU MaxJuc O0a€Hu OWIaH MaKyJIaHTaH.

@aHHUHT YKYB JacTypu TOLIKEHT [aBiaT TEXHUKA YHUBEpCUTETHAA HILIa0
YUKWIIH.

Ty3zyBunnap:

[Mucenxuit 10.B. - TATY, «BnexkrpoHnka, aBTOMaTHKa KacOwuii
TabJIMMU Ba PagUOTEXHUKa» Kadeapacu
JOIIEHTH, T.(h.H.

Magnonos II.A. — TATY, «DnekrpoHuka, apTomMaTuka KacOuii
TabJIUMU Ba PaAMOTEXHHKa» Kadeapacu
JOLIEHTH, T.(.H.

Takpuzunnap:

AonymaxunoB b. A. — «Y3renepagunoxusmar» MUK pancu

IOnmomes P.M. — TomKTH «®usnka Ba 2/MeKTpOTEXHHKa» Kadenpa
JOLIEHTH, T.(.H.



@anHuHr yKyB nactypu TomkeHTt [daBnar TexHuka yHusepcuretn Mimmii-
ycinyOuil KeHrammpga TaBcus KwidHrad. (201 #mn _ jgarm «__» - COHIHU
OaéHHoMa).

1. Kupum

Yumiby nmactyp amekTpoH acOoOmap Herwsujga WIUIaHTaH aHAJIOT CUTHAIApHU
UIUiad YUKApyBYM, Ky4aUTHPYBYM Ba TYpPJIM Y3rapHILIapHUA aMajira OUIUPYBYH
KypWIMaJIapHA HIUTANT TPUHIUTUIAPU Ba XapaKTePUCTUKATAPUHU Y3 WYHTa OJaH.

1.1. VkyB danununr makcaau Ba Basudanapu

@aHHU VKUTWIMIIHAAH MakKcan - TajabdallapHd CXEeMOTeXHUKa acocaapu
OWlaH TaHUIITUPUIL Ba VpPraTuill, 3IEKTPOH KypUMaJIapHU SHTU TEXHOJIOTHK
eurMJIap acocuia KypHIll Ba yJapHU JIOMUXasialll, UIUIail TPUHLIUANKA OWlaH, Xamja
CUTHAUTAPHU Y3rapTUPHIL Ba Ky4aWTUPHIN Hysiapyu OWIaH TaHUIITHPAIIU.

VKyB (haHMHM VpPraHMLIIHMHT acocuii Basucamapu d1eKTPOH acO606IapHMHUHT
TypJiapH, YJIAQPHUHI WOUIAIl NPUHUUIIA XaMAa aHAIOr AJIEKTPOH KypUIMATapUHUHT
Typiaapu ymap &poaMuaa BJIeKTp CUTHAUIAPUHM KyJalTUpHIl Oup IIaKkigaH
UKKWHYM [IaKJra aiJlaHTUPUII Ba Xap XWI 4YacTOTAId CUTHAUIAPHUA UILIa0
YUKAPYBUM KypWIMaTapHHU Tanabamap TOMOHHUIAH Y3TalITUPUIIAND

1.2. ®aH 6yiinya TanabaJapHUHT OWIMMHIA, KYHUKMa Ba MajlaKacura
KyHIiagurad tajaonap

«AHQJIOr  BIEKTPOH  KypWlIMalap  CXEMOTEXHMKacH»  YKyB  (paHMHHU
Y37IAIITUPULI Xapa8HuIa amaira OLIMpWIaJMral Macananap Joupacuaa Oakanasp:

- JIEKTPOTEXHMK MaTepualap TEXHOJIIOTUSICUHHU, (PU3MKa KOHYHJIaApUHH,
yI40B acOOOSIapHUHT UILLIAIl NPUHLUIIUHUA OULUWU Kepak,

- Hazapud 9JIeKTPOTEeXHUKA KOHYHMATIApDUHM OWIMIL, Xamla aKTHUB,
peakTHB  %JeMEHTJIapAaH  TY3WIraH 3aHXUpJIapHU  TaxJIWa  KWia  OJIUMI
KYHUKManiapuaa 32a 0yauuu Kepax;

- OepwiIraH MacalaHu LIapTHra acocaH 3JeKTPOH KypwiMma Ty3a OJlaguraH
Mmanakanapuza 2a Oyauuwiu Kepax.

1.3. @anHuHr YKyB pekaaaru 6omka gannap 6wiaH y3apo 00FIMKJINIH Ba
yCJIyOouii KUXaTAaH y3BUI KeTMa-KeTJIUrH

AHalilor BIeKTPOH KypwIMajiap cXeMaTeXHuKach (paHu yMyMKacOWi aHu
xucobmann6, 5 Ba 6 ceMecTpriapma YKuUTHIagu. JJacTypHH amaira OIIMPHIN YKYB
pexacuaa peXalaliTHPWIraH MareMaTuK Ba TaOuuid (OJIMid MaTeMaTuka, (pu3MKa),
yMyMKacOuil (MeTposIorusi, JIeKTPOTEXHUKAHUHT Ha3apvid acociapy paguoTeXHUK
3aHXUpJIap Ba CUTHALIAP, BJIEKTP Y3rapTUPYBYM KypraMaiap Ba X.K.) (haHIapuiaaH
eTapid OWIMM Ba KYHHUKMalapra sra OYIHMIIHMA Tajmad dTamu.

1.4. ®aHHMHT UMILIA0 YUKAPUIIIATH YPHU



AHQJIOr BJIEKTPOH KypwiMalap CUTHAUIADHU Ky4alTUpPYBUYM, y3aTyBUM Ba
KaiTa MIUIOBYM pPAJMOTEXHUK TU3MMIIADHMHI aXpaJiMac KUCMU cudarhia
PaguoaIeKTPOH MIUIA0 YMKAPHILIA €TaKYd YPUH TYyTalu.

1.5. ®aHHM YKUTHIIA 3aMOHABHI aX00pPOT Ba MeJaroruk TeXHOJIOTHIap

TanabamapHUHr «AHaJIOr BJIEKTPOH KypwiMalap CXeMaTeXHHKacu» (paHUHU
Y3MallTUPULUIAPU YYyH WIFOp Ba 3aMOHAaBUM ycy/ulapupad (olpallaHuIl, sSHIU
MH(OPMALIMOH-TIEJaTOTUK ~ TEXHOJIOTUSUTApDHU  TIOMK KWIMII MYXUM axaMusTra
sragup. @aHHN y3mamTUpHILIA JapcivK, YKyB Ba yCIyOWii KyJlaHMalap, Mabpysa
MaTHJIap¥, TapKaTMa Marepuauiap, 2JIEKTPOH MaTepuajllap, BUPTyal CTEHIUIApAaH
coiinananunanu. Mabpysa, amanuil Ba Jlabopartopusi Japciapuaa MoOC paBUIIAAru
WIFOP NENarorvk TeXHOJorusiapaad (onagiaHuiaiy.

2 AcocHil KUCM
2.1 daHHMHT HA3apUil MAIIFYJI0TJIapU Ma3MyHH

Apum  yrKazruwim  acoodsap.  AHIOr  BNEKTPOH  KypuiIMajapuiaH
TyluyHYanap.  YJIapHM  Kypull — [PUHLUUANM ~ XaMmJa  aHalor  3JIEKTPOH
KYPWIMAQIAPUHUHT peciyOiuKaMu3gard YpHU. AHAIOr 3JIEKTPOH KypUIMaapHUHT
Kypcarkuuwiapu. Juomnap Ba yJapHUHT Typjapd. bumnomsgp Ba  MaiioH
TpaH3UCTOpJapu.  TpaH3UCTOPJAPHUHT  y4  XWI  YJIaHWID  CXeMalapH.
TpanzucropiapHUHr WOUIANT  (QAOTUSTHHA  TabMHHIAML.  TpaH3UCTOPIIAPHUHT
Xapoparra Ba dYacrorara HucbaraH XycycusTH. TpaH3UCTOpDHH KaIHUT XOJaTHia
uiwiatuir.  JJUHUCTOpP Ba  TUPUCTOpAp. AHAIOr 3JeKTPOH KypWIMAIApHHUHT
UHTErpal cXemajgapaard Kypcarkuwiapu. KpemHwiinu ac6o6gapHu  Tal€prarii
TEXHOJIOTHSICH.

Kyuwaittupruwinap. KyyalTUpruwiapHu acocui TEXHUK KypcaTKU4iapH,
Knaccuukanuacu. [apMOHMK  CUTHAUIAPHM  KyYaWTUpHUIIA  TPaH3UCTOPJIap
€pmamuia XOCWJI KWIMHIAH KYYaWTUPrUWwiap Ba O9KBUBAIEHT CXEMAJIApH.
Kyuaiitupruu cundnapu. IlacT yactotanum TpaH3UCTOPIM KydaWTUPTUYIAPHU
YMyMHUH 3MUTTEP YJIAHHII CXEMacu OPKAIM XOCWI Kwiuil. KydalTuprudiapHu
yMyMUll 0a3a yJIaHUWII CXeMacu OpKaId XOCWI KWIUII. YMyMUU KOJJIEKTOP
YJQHHII CXEeMacu OPKAIM XOCWI KWIMHIAH KydauTuprud. MailioH TpaH3uCTOpJiapu
OpPK&JIM XOCW]1 KWIMHIaH Kydautupruwiap. KydalTUpruyHu MuKpocxemanapiaa
xocwn kwiumi.  Kyvaiitupruunapga Teckapu OOFIaHUIN, YHUHT XWUIapu Ba
KyYaluTUPTUYWIAPHUHT XapaKTepUCTUKACU Ba rapaMmeTpjiapura  TecKapu
OOFJTaHUIITHUHT TabcHpu. KeHr mojocaiu Ba YM3MKIM Kydatupruaiap. Top
rnonocann Kydyaiftuprudiap. ¥Ysrapmac TOK KydalTHprudIapu.

Onepanuon Kyyaurupruwiap. Huddepenuuan Kydaitupruwiap. OnepauuoH
Kydyaiitupruwiap (OK). HHBepTUp/iOBYM Ba HOUHBEPTHUPJIOBYM  OINEPALMOH
Kydaitupruwiap. Kyunanum xaiitrapruuu. ®apkiu Kydautuprud. Mkkurta Kupuid
kKywianunwia OK. Kupum toku OK nma. AiimpyBun OK Hunr cxemacu. OK HuHr
yukui kKapuwurd. OK Hudr kupum kapmmnurd. OK ga TypryHJIMK XOJaTu.

OnepanuoH KyyailTUpruwiap épaaMuaa XOoCWI KWIMHraH KypwiMasiap.
®aon ¢unsrpnap. Ilomocamu cunprpmap. Kaiita OormoBun curumiu pUIbTpIAP.
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TOKHM KyulaHUINra Yy3raTUpyBUM cxemanap. KydlaHUIIHM TOKKa Yy3rapTUpPyBYU
cxemainap.

Tuddepenunaropaap. Vsrapmac Tok ManGamapu. IlacT  KydlaHHILTH
y3rapmMac ToK MaHOanapu. MHTerpamioBun KypuiMma. MaiIoH TpaH3UCTOpapHuIaH
tyswiran OK nmap. Kywianum kommnaparopu. Pakam - aHamornu ysrapTuprauiap.
AHaJIOT - paKamyu y3rapTHUprudsiap.

2.2, AManuii MalIFyJI0TJIap Ma3MyHH, TAIIKWI 3TUII OyiiM4a KypcaTtMa Ba
TaBcUsIap

AManuii MalUFyJIOTJIADUHUHI HAMYHABUI MaB3yJlapu:

1. TpaH3UCTOPHU AMHAMUK XapaKTEPUCTUKACUHU KYpPHIL.
2. IlacT yacrtoTain KydyauTupruaiapiapia TPaH3UCTOPHU TaHJIall.
3. TpaH3UCTOPHUHI MIIYM HYKTACHMHU Ba WIIYM XOJIATUHU aHMKJIALI.
4. Ky4allTHPrUYHUHT YMKHUIIKAATd TpaHC(apMaTOpHU XUcoOarl.
5. KyuailTupruyga  HOYMBMK/IM  OY3WIMIIHM  QHMKJIOBYM  TapMOHHKA
K03(p(pULIMEHTHHN aHUK/Talll.

6. LLIoBKMHHM aHMKJAll Ba XUcoOarml.

7. V3rapMac TOK Ky4alTHPIUYUHM XHUCOOIALL.

8. Ilact yactotanu Ky4alTUPIUUHU MHTErpajl MHUKpocxeMajaa XucoOuanl.

AManuii Ba CceMUHAp MAIUFYIOTJIapUHU TalIKWI BTUII Oyiinda Kadenpa
npodeccop-yKUTyBUMIapd TOMOHHMIAH KypcarMa Ba TaBcUsUlap WILIA0 YMKHUIAIM.
YHpa Tanabamap acocuii Mabpy3a MaB3ynapu Oyiimya onraH OunuM  Ba
KYHUKMaJlapUHU aMaJiuii Macajanap opkaiu sHaga Ooiutagunap. LyHunrnex,
AapciMK Ba YKYB KyJUlaHMajiap acocuja Tanadanap OWIMMIapUHM MycTaxKamuiallira
OPUILMIL, TapKatMa MaTepuaulapiaH oHJanaHuIl, WIMHA Makonajiap Ba
TE3UCJIApHU YOIl BTUII OpKaiu Tanabanap OWIMMUHU OIIMPHII, Macaiajap ey,
MaB3ylap OyiiMua TakAMMOTJap Ba KyprasmMaiu Kyposulap Taiiépiaiu, KOHYH Ba
MebEpUll XyxXXkariaapaaH goiiganaHa OWIuII Ba OOIIKAIap TaBCHUS STUIIAIM.

2.3. JIabopaTopus MaIUFyJOTIAPUMHH TAIIKWI 3TUII Oyiinda KypcaTtMmaiap

By c¢an Oyiinua nabopartopus HuUlapuHU Oaxapuil BakTuaa xap Oup Tamaba
KWIMHAETTaH WUIIHUHT MOXUSITHUHU OWIMIIH, MPUHIUIUAI CXEeMaHWHT YKHUN OJTUIIH,
OJIMHAIUTaH XapaKTepUCTUKA Ba TapaMeTpliapHd Ha3apwil XKUXaTHaH Ky3 OJIura
KEJITUPUIIN, aMalliii OJIMHraH XapaKTepHCTHKA Ba TapaMeTpiiapHU COJUINTHPHIIL,
yHIAH KenuO YMKaauraH KypcaTKMWIapHHU Xyjdoca KWIHMIN Aapaxacujaa Oyiauiuiapu
Kepak. JlabopaTopusi MIIUTApUHUHT HAMYHABHI MaB3ylIapH:

ApyuM yTKA3rUWIA AUOIHU YPraHMIL.
Y3rapmac Ky4iaHUIIHA CTaOWLIOBYM MapaMeTpuK

2. CTaOUIUTPOHHU yPTaHUII

3 TpaH3UCTOPHUHT YMYMUI SMUTTEP YJIAHUIL
CXEMaCHUHU ypraHuill.

4 TpaH3ucTOpHUHT yMyMuii 0a3a yIaHUII CXEMaCUHU
YPraHulil.

5 MaiiioH TpaH3UCTOPUHUHI YMYMHUI HUCTOK YJIQHHMIII

CXEMAaCHUHU ypraHuiil.



THUPUCTOPHUHT YJIAHUII CXEMACHUHU YPraHUIL.
bunosnsgp TpaH3uctopiau OUTTa MOFOHATU
(KacKkauM) Ky4auTUPIrU4HU ypraHuul.

YacroTa opajiuFy TOp Ky4aUTUPTUYHU ypraHuil.
DMUTTEp KAUTaApTUYHKU ypraHuul.

0 Kapama-kapum ¢azaim Ky4auTUprudHu
(dbazanHBEpCIM) YpraHull.

I~ S

HMKKM TakTIu KyBBaT Ky4aTUPTUYMHU yPraHULIL.
12 IuddepeHuman KydauTUPTUYHU Y PpraHuIl.
13 Cunycunonman tebpannmuin LC reHepatopHU
. YPraHuIil.
14 Ywuzukiaum y3rapyBuaH (appacHMOH) Ky4JIaHUII
unu1ad YuKapyBYu TeHEepaTOPHU YPraHUIIl.

2.4. Kypc Joiiuxacd TamKWI 3TUIN OyiiMya KypcarMajiap

Kypc noinxacupa mact 4acTOTald OBO3 KyYaUTUPIMYMHU A Ky4alTUPUIL
cuH(uaa Joiuxanananad. bepuiaran kuiimMaTiap acocujia OBO3 KyYaWTUPTUUHUHT
acocuii  vJIeMeHTIapu: JUHAMUK, TPaH3UCTOp, TpaHchopMaTop axparyBuu
CUFMMJIAp Ba KapIIiukiap xucobOnanu6, tanmanagm. Illy Owman Oup kKaTopna
rapMonnka koapdunmentu, DUK rtomumagm, Xamma rpadoaHATUTHK METOJ
EpaaMunia TPaH3UCTOPHUHT CTaTHUK XapakTepucTUKaTapura JAMHAMUK
XapakTepucTUKanap Ty3Wlaad, WIMYH HYKTacd Ba OOJacTH aHUKIaHAgW. Xamaa
KydyalTupwia€TraH Ba KydaliraH CHTHAUIQPHUHT [IAKIM YU3WIaAMBa YacToTa
Oyitnua Oy3unuill Koo(p(ULUEHTH aHUKITaHaIH.

2.5. MycTaKku/l UIIHA TAIIKWI STUIIHUHT MIAKJIM Ba Ma3MyHH

Tanaba MycTrakun HWIIHM Taiiépramga MyailsH (aHHUHT XyCyCHSTIapUHH
xpcoOra ofraH Xo/ja Kydunard maksuiapaad oigaiaHuil TaBCcusl STUIIAIN:
- JapciMK Ba YKyB Ky/ulanmanap Oyiinda can OoOmapu Ba MaB3ylapUHU
ypraHui;
- TapkarMa MaTtepuaiap Oyiimua Mabpy3alap KUCMUHU Y3/IalITUPUIL,
- aBTOMATJALITUPW/ITaH YpraryBud Ba HazopaT KWIyBUYM TuU3uMiap Ousad
WILLUTAT;

- SHTY TeXHUKAJIApHU, amnmapaTypajlapHd, Xapa€Hjiap Ba TeXHOJOTHSIapHU
ypraHui;
- TajmabaHWHT YKYB —WJIMHUN-TaIKUKOT UIUTApUHU Oaxkapuill OwiaH OOFIUK
oynran dannap OyauMIapy Ba MaB3yJapHU YyKyp YpraHuIl,
chaon Ba MyaMMONM YKUTUII YycayOumaH cpoijamaHuaagurad  yKyB
MaIIFyJI0TapH;
- MacodaBuii (IUCTAHLIMOH) TabJIUM.
TaBcus aTUIagUraH MyCTaKWI WUIUTAPHUHT MaB3yJIapH:
1. dpum yTKazruuau acOoOmapHW XamMMa TypJapvHU, IIApTau OeIruiapuHu
Ownuil. KyalaHMmara Kapal, yJapHU MapamMeTpiapuHu COMMIITHPUIIL. Y EKH
Oy NMpUHIMIHAII cXeMa yIyH Kepakjd THraard acOoOiapHU TaHaaid OWTUII.
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[lynap acocuia cxeMaHU DHT SXIITUW BapUAHTUHU SPATHII JIO3UM.

2. Xucobmnamnn opKaau Hazapuil NPUHIMIHAT CXeMaHW XucoOmaml Ba KypHII
Xamaa YHU aHaIu3 Kuia Owiuml.

3. CxeMaHu mapamMeTplapuHU  SXIIWIAl  Y4yH  CXeMara KOppeKIus
KUPTU3UIITHU OWIUII Ba XaTOJAPHHU OJIUHH OJIHIIL

4. Spatunran y €ku Oy TPHUHLUIUAT CXEMaHW WHTEPHET OpKATU CAlTUHU
aHMK1a0 11y cxeMa Kail Japaxama MaBXyja cxeMamapiaaH (papKjaHUIIA Ba
TYTTaH VPHUHU aHUKJIAII yIyH IOy CAWTAard MaBXyd CXeMaJlapHU YypraHa
OWTUIIT JTO3UM.

5. Tanabanmap y3mapu KW3WKKaH HMXTHcCOCIapumard (aH TapMoOK-lapu Oyiindya
MHTEpHET Ba PAIUOXKypHAIAPU OPKATH Y3JIapUHU KapTOTeKalapuHU
APATULITAPH JIO3KM.

6. YKyB JacTypuaa TaBcUsl STWITaH agabuETIapHu 4yKyp ypra-Huil. Mabpysa,
Taxpuba Ba aMaIuil WIUIAPHUHT MATHIAPUHM YYKyp Vypraoub TecT
CUHOBJIApUra Tau€piiaHulLLL.

3. JacTypHUHT MH(OPMALUOH-YCJIYONH TABMUHOTH

Ma3kyp aHHM VKUTHII Xapa€HUOa TAbJIUMHUHT 3aMOHABUN METOIJIApH,
Megaroruk Ba axOO0pOT-KOMMYHUKAIUS TEXHOJOTHSIIApH KYJUTAaHWIMIIK Hazapaa
TYTWITaH.

Ma3kyp ¢aHHUHT Mabpy3a Japcujia TypyXJiad  ukpiam  HeJaroruk
TeXHoJorusuiapuaan  Goiinananunaay. Kypc HIIMHU JouMXxalaHa€TraHga aiuii
XyXyM, OpKUH (PUKpJall METOOd OpKaiu amanra ommpuwiaan. Jlaboparopus
UIMMHY OaxkapwiaéTranga sca, BU3yan QUKpIaml Taxpubda WyIM OpKaliv amanira
OIINPWIIAIN.



V3BEKNCTOH PECIIBJIMKACH OJIMU BA VPTA MAXCC TABJINM
BA3UPJIUTU
A.P. BEPYHUI HOMUJJATY TOLLKEHT JABJIAT TEXHUKA
VHUBEPCUTETU
JIEKTPOHUKA ABTOMATUKA ®AKYJIbTETU

Tacauknaiimad.
DJIEKTPOHUKA aBTOMATHKA
(baKkyIbTeTH JICKaHU
nou.Hazapos A.M.

« apryct 2011i.

Tabaum angozacuau 5140900 Kacouii Taabaum (PagnorexHuka)» iyHa MM
0akaJjiaBpJiap¥ yUYH

«AHAJIOT 3JIEKTPOH KypuMaiapyu CXeMOTEXHUKACK» (paHuaH

nm4yu 1ACTYP

Manpysa — 64 coar
Taxpu6a umm — 15coar
Amanuit mamraoT-15 coar
Kypc umu — 16¢coat
Mcrakuia um - 84 coar
Kamu - 194coar

Tomxkent — 2011



Nirun gactyp «AHaOT 3JIEKTPOH KypHIIMajdapu CXEMOTEXHUKAcH» (hpaHUHUHT
MaBxyJ Aacrypura moc pasumiaa MosinoHoB III.A tomonuaan Tty3unrad. Umram
nactyp «PaanorexHuka Ba xacO TabauMmMu» kadenpacununr 26-apryct 2011 iinnaa

oyuo yTran maxnucuaa Kypuiaau Ba Ne 1 connu 6aéHHOMaa Kai KUJIUH]IA.

Kadenpa maupu no1r. [Tncenkun 10.B.

daKyJabTeT YKYB yCIAyOHid KOMUCCUSICH TOMOHMAAH TACAUKJIAH/IN.

Pauc myoBuHu go11. Mosnonos [II.A.
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AHajor JICKTPOH KypHiIMaIap CX€eMOTCXHHUKACHU

1. Cy3 6omin

[}

1.1. Ykwurnm makcaau Ba Badudacu

®daHHM YKUTHUIIJAH MakKcal, TanadalapHU CXEMOTEXHUKAHUHI acociapu OusaH
TQHUIITUPUILI Ba YPraTHIL, 3JEKTPOH KPHWIMAJapHU SIHITM TEXHOJIOTMS acocuia
KypUIlI Ba YJapHU JOWMXalall, MIUIAll MPUHUUOM OWIaH TaHUIITHPAAH, Xamaa
CUTHAJUIApHU Y3rapTUPHIL Ba Ky4alTUpHIL HyJuiapy OWJIaH TAHUILTUPAIH.

1.2. ®an Oyiinua TajadajJapHUHI OMJIMMHIa, YKyYBUIra Ba KYHUKMACHUTa
Kyiujaaaguran rajadJgaap

®dannu ypra"ui yuyH Tajgada KyduaaruiapHu OUITUIINA Kepak:

1. DnaexTpoTeXHUK MaTepruaiap TEXHOJOTHUSICH.

2. ®u3uKa KOHYHJIApH.

3. Yi1uoB acO00IapHUHT UIILTAII TPUHIIUTIH.

4. Hazapuil »JIEKTPOTEXHUKAa KOHYHUATIAPUHM XamJa aKTUB, PEaKTUB
3JIeMEHTIapAaH Ty3WIraH 3aHXUPIApPHU TaXJIWI KUJIa OJIaAUraH OyJIUIuIapu Kepak.

1.3.VkyB pesxacuaaru Gomka dganaap 6uiaH a1oKacu

danHUHT Ypranuiml Kyhdujgard ¢annap Owiad y3BuM OorjaHraH. - Qusmka, -
IEKTPOTEXHUKA HA3aPUM aCOCIIapH, - IEKTPOTEXHUK MATEpUAUIAp TEXHOJIOTHACH, -
METPOJIOTHSI Ba paAM0yT40B acOobnapu.

1.4.Pannu YKUTHIIIA 3aMOHABUH axX00pPOT Ba MeIaroruk TeXHOJI0rusijiap

TanaGanapHUHT «AHAJIOT AJEKTPOH KypHJIMajlap CXEMOTEXHUKAcu» (HaHUHU
Yy371alITUPULIUIApY YYYH WJIFOP Ba 3aMOHAaBMH ycyiiapujiaH (QoWJanaHull, SHIH
UHPOPMAIIMOH-TIEJAaTOTUK TEXHOJOTHSUIAPHU TaJA0WK KWIMII MYyXHM axaMusTra
sragup. ANWHUKCA, «DUKpUH XYKym», <«UIMH (GUKPUN XYyXKyM» Ba HHTEPAKTUB
MeToiapuaad  ¢oinananu® wmamFyiaoraap onaub Oopumn  kuputuiaau. Danu
y3iamTupuinga AapcivK, YKyB Ba yCIyOWil KyljgaHMalap, Mabpy3a MaTHIApH,
TapKkaTMa  MaTepuauiap, 3JEKTPOH  MaTepuamiap, BHPTyal CTEHMJIAapAaH
doitnananumaIm.

1.5.CemecTpiiapaa YKUTHII HIAKWILJIAPU 0yiiua MaB3y pexa

dan 5 Ba 6 cemectpna VkuTwiaau. Hazapuii maTepuamiap; mabpysanap
KOHCIIEKTM Ba Iy COXaJaru TEXHUK ajgabuériapra acociaHu® oiaubd Oopuiiaiu.
Taxxpnba nnutapuHu Ba onuO OOpHII yUYyH METOAMK KypcaTMmanap Ba Kyyié3maiap
MaBXyJ. AMaIuil MalryjaoTiaap oJub OOpUIl yUyH XxaMm ala0uETaap MaBxKy/.

1-xanBan
o VKuTnm maxsiapn 6yitnda apaTHITaH coaT
8 | YMumumii Aynuropus MalnrysaoTiapu (coatnapia) Mycra
AHaor 3J1eKTpoH 5) okinama | XKamu | Mabpysa | Amanuér | Jlabopa | Kypc | xun
KypuiMaliapu MAIIFYJIOTH | TOpHSL | MIIU HIII
CXEMOTEXHHKACH | g 89 34 15 40
6 194 105 30 15 16 44

194 64 15 15 16 84
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1.6. YMyMuii Ba yKyB HIILIApH Oyin4a Xa:KMH.
danra xamu 194 coat axxpatunras. lly xxymnanan: mabpysa - 64 coar, amanui
uni-15 coar, Taxxpuba umm - 15coar, kype umm - 16 coat, myctakui ui - 84 coar

2. VKYB MaTepHaIAPHHHHT Ma3MyHH

2.1. ®aHHUHT Ma3MYHH.

1. Kupwum - 2¢

1.1. AHanor 35eKTpOH KypuwiMallapyuaaH TyllyH4yaiap

1.2. Ynapau Kypuil OpUHIMIN XamjJa aHalor 3JIEKTPOH KypUIMajIapUHUHT
pecnyOIMKaMu3iara ypHu. - 1c

2. AmHanor 37eKTpoH KypuJIMalapHUHT KypcaTkuuiaapu. - 1c

3. Jluomyap Ba ylnapHUHT TypjiapH. - 2¢

4. bunomnsip TpaH3UCTOP, MAWIOH TPAH3UCTOPJIAPH. - 2C

4.1. TpaH3uCTOpPIAAPHUHT Y4 XWJI YJIAHHII CXemManapu. - 1c

4.2. TpaH3uCTOPIApHUHT Ul (PAOTUSITUHYA TABMHUHIIAII XapakaTu. - 1c

4.3. TpaH3UCTOpJIApPHUHT OHKCIUIaTallid KWITaHAa TemIepaTypaHu CcTabui
yuuiald Typul.

4.4, TapMOHUMK CUTHAJUTApHU Ky4YaWTUpPHILJIA TpaH3UCTOpiap €Epaamuia
KypWITraH, XOCUJI KWJIMHTaH Ky4yalTUpruyjap Ba 3KBUBAJICHT cxemainap. - 1c

5. Kyuatitupruu cundnapu. - 2

5.1. Kackamm Kydautuprua - 2c

5.2. ITlact yacToTamu TPAH3UCTOPIU KyYaUTHUPTUWIAPHU YMMHUH SMUTTEP
YJIaHMIII OPKaJIM XOCHJI KWJIHIIL. - ¢

5.3. Kywaiitupruwiapau ymMMuii 6a3a yJIaHUII OpKaJIM XOCHJI KUuiil. - 1c

5.4. KyyallTupruuiapHd yMyMHH KOJJIEKTOP YJaHUII OpKajdd XOCHJI
KUJIMHTaH Ky4autuprud. - 1c

5.5.  MalijoH TpaH3UCTOPJIapU OPKAJIA XOCHJI KHJIMHIaH KydalTuprud. - 1c

5.6. KywaiiTupruuau MUKpocxemanapaa XOoCHui KHWIHII. - 2¢

5.7. Ilact yactoTanu Ky4aWTUPTUYHHU XucoOiam - 2¢

5.8. Teckapu OormaHuil, yHMHT XWIIapu Ba XapaKTepUCTHKAacUIa Ba
napaMeTpura Teckapu OOTTaHUITHUHT TAbCUPH. - 2C

5.9.  KeHr nonocaiu YM3UKIN KydauTuprauiap. - 1c

6. AskpaTyBuM (capajoB4u €KH TOP MOJIOCATN) KydalTUprudiap. - 2c

1. Cunycouian Te0OpaHUuIUIN KydauTUprudiap. - 2¢

8. VY3rapmac TOK Ky4dalTUPruwIapu. - 2¢

9. Huddepennman kackaaau Kydautuprauiap. - 2¢

10. OmnepatnoH Ky4JalTuprauiap. WuBepTHpIOBUN oTepaIuoH

KydalTuprauiap. - 2
11. Kyunanum kaiftapruuu. Qapkiu KydalTuprud. - 2c
12. Ukxwura xupum Kyuwianunom OK. - Ic
12.1. Kupum toxu OK ga - 1c
12.2. OK HuHT aiiupyBum cxemacu. - 1c
13. OK HUHT YMKHII KapIIUIuTH - 1c
13.1. OK HUHT KHpHUII KapIIwiniry - 1c
13.2. OK pga TypryHJMK XoJat. - 1c
14. daon punbTpiap. - 2
12



14.1. Tlonocamu ¢punsTpaap. - Ic

14.2. Kaiita ynoBuu curumiu ¢unbTpaap. - Ic

15. TOKHM KywIaHHILTa y3raTUpBYM cxemanap. - 1c

15.1. KyunaHWIIHU TOKKA y3rapTHPyBYM cxemaiap. - 1c

16.  dudepenuumatopmuap. - Ic

17.  Tyrpunaruuiap. - Ic

18.  VY3rapmac Tok MaHOanapu - 2¢

18.1. [lacT kywiaHHMIIUIA y3rapMac TOK MaHOanapu. - 1c

18.2. Manduii umopanu Tok unuiad 6epysuu manoOanap. - 1c
18.3. MaiinoH TpaH3uCTOpJIapy/IaH TAlIKKII TOIraH MaHOanap. - 1c

19. WNHuTterpamioBun KypuiMma. - Ic

20.  Maiigon tpansucropiapuaan tyswiran OK map. - 1c
21.  Kyunanum xommapatopu. - Ic

22.  Pakawm - aHamornm y3raptupradiap. - 1c

23.  AmHanor - pakamJjd y3raptaprauiap. - Ic

24.  Mopynsarop. - 1c

2.2. AMaJMii MAaIITyJIOTJIAPHUHT HAMYHABH MaB3yCH.

TpaH3uCTOpPHH TUHAMUK XapaKTEPUCTUKACHHU KYPHIII - 2C

[TacT yacToTanu KyyalTuprudiapiapia TPaAaH3UCTOPHU TaHJAII. - 2C

TpaH3UCTOPHUHT WITYM HYKTACHHU Ba MITYH XOJATHHH aHUKIIAII. - 3¢

Ky4al THprUaHUHT YHMKUIIHIATH TpaHCPapMaTOpHU XUcooanml. - 2¢

Kyuaiitupruyma HOYHM3UKIIN Oy3UITUIITHA aHUKJIOBYH rapMOHHKA
KO3 ULIMEHTHHN aHUKJIAI. - 3

[IToBKMHHYM aHUKJIAII Ba XUcoOall. - 2¢

2.3.JlabopaTopusi MILJIAPUHUHT HAMYHABU MaB3yCH.

SApuMyTKa3ru4iIu IUOAHM ypraHuil. - 1c

ApuMyTKa3ruwiv CTaOMIMTPOHHU ypranui. - Ic

bukyT61 TpaH3UCTOpHHU yMMUi1 0a3a ylIaHUII CXEMaCHHH YpraHull. - 2¢

BukyT611 TpaH3UCTOPHU YMYMUN SMUTTEP yJAAHUII CXEMACHUHU ypraHuil. - 1c

MaiiioH TpaH3UTOPHUHHU ypraHuil. - 1c

TupuctopHu ypranuii - 1c

[TacT yacToTanu OBO3 Ky4aWTUPTUUMHM YPTraHHUILL. - 2C

Kyunanuin kaiTaprudaiapuiu yprasuii. - 2c

®da3a MHBEPCIIM KACKaIHU ypraHuul. - 1c

RC reneparopnu ypranuii. - 1c

WORKBENCH npactypu KyBBar Ky4YaWTUpPrUWiapd YUKHUII KaCKaJUHU
xucooOumamr - 1c

2.4.Kypc ummn

1. ITact yacToTanu KyBBaT KydalTUprudjiapuHu xucobmnaii. — 8C

2.WuTterpan  MuKpocxeMajapJaH Ty3WiraH T[acT  4acTOoTadd  KyBBaT
Ky4alTUPTUWIApUHH XucoOiaml. — /C
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2.5.  MycTrakui TabJuM Ma3MYyHHU.

1. flpumyTkasruunu acOoOMapHM XaMmMma TYypJapuHH, MIApTIM OeNrHIapuHU
Ounran xojjaa, KyJJlaHMara kapad, yJlapHU MapaMeTpiapuHU COJUIITHpA OWUJTraH
XOJI71a, KepaKkau Thn acO00HM TaHIai Ownwmi. — 8C

2. XucoOnam opkanu Hazapuid MPUHIUIHAT CXEMaHW KypuIl Ba YHH aHAJIW3
Kkuiia omnumr. — 15¢

4. CxemaHU napaMeTpapuHH SXIIMJIANl YYYH CXeMara KOppeKUus KUPTU3UIIHA
OWJIMII Ba XaTOJIAPHU OJIIMHM oJinil. — 13C

2.6.  MycTakui Ui Ma3sMyHH
VYKyB »kapa€HuJa OJIMHTaH OWJUMJIApHU KYylIMMua ajnabuérinap €Epaamuia
MycTaxkamianiaad uoopar. — 15C
3. VKuryBunHMHr maxcuii Ui pexacu
Omuit Ba Ypra maxcyc Tasamm BasupmuruHuar 2004 iimn 26 maitnarm 145
conyu Oyiipyrura 2-unoBa
Onuit Ba ¥Ypra maxcyc Tabiaum Basupmuru A.P. Bepynuil Hommparu nasnat
TEXHUKAa YHUBEPCUTETH DJEKTPOHUKA Ba aBToMaTHKa (pakynbretu «PamuoTexHuka
Ba kacO Tabmumu» 2010-2011KyB #unu «YKUTYBUMHUHT LIAXCHH HIN pexKacu»
dakynbrer aexkaHu Ba Kadeapa wmynupu Hazapos A.M. Ttomonuman 201Gi.

24 aprycraaru vnrunnmaa Myxokama Kummaran (Nel 6aéaHomana).

4. Kanenaap pexa
ABDKC dannnu ypranum tynuk 5,6 -cemectpaa onubd 6opunamy.
S - ceMmecTplia
34 coat Mabpy3a
17 coar amanuii uim
50 coaT MmycTaKui wiil
XKamu - 101coar
6 - cemecTpa
30 coat mabpy3a
15 coat JIabopaTopus uim
16 coat xypc umu
44 coat MyCTaKHII Ul
XKamu - 105coar
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Masbpy3amapHUHT KrucKada Ma3MyHH Ba MaB3yHM HOMHU KaJeHAAp pexana

coatJiapra axpaTubd yTuiaaaurad o Ba KyHU Oenruiad TakCUMIIaHTaH.

5. lapc :kaaBajau

Xap xadTana 6up KypTIHKIa Mabpy3ajap Ba Kypc UIIM XamJa aMaluid Uil Ba
JlabopaTtopus uim xadraga opanad gapc kaapanura KyiwiradH. Myctakui ui sca
napc JKaJBaJdMAaH TamKapujaa Tanabanap OWIaH BaKTWHM KEJWINTaH XoJaTia
xadracura 1,5xkydraukaa (Hazapuii Ba amannii MaB3yjap) KyiHuraH.

6. ADKC ¢anu yKyB agadéuériapm 6MIaH TABMAHIAHT AHJIHIH .

Yuuepcuret kyryoxonacuaa ADKC danunau ypratuin yayH Kyiuaaru agaoueT
Ba ycyOuii KyJislaHMa Ba KypcaTMaliap MaBxXy/l.

1. XomukoB A.A. «OneKkTpoH KypuiManap aHajoIlId Ba PakKaMJId CXEMO-
texauka». T.: Temupityauu, 20021.

2. «Ananor 31eKTpoH KypuiManap cxemorexHukacu» 5522000 Paanorexnuka
TabJIMM HyHaTUIIM OakajgaBpuar Tanadanapura JadopaTopus UIIUHUA OaKapull yuyH
ycnyOuit kypcatma. Tomkent, Ty3yBun: Masnono HI.A. TATY, 2007. 44.

3. «Analog elektron qurilmalar sxemotexnikasi» ¢&am 5522000
«Radiotexnika» bakalavriat’tam yo‘nalishi talabalariga laboratoriya ishini bajarish
uchun uslubiy karsatma. Toshkent, Tuzuvchi: Mavlonov Sh.A.2010.

4. «PamuorexHuka» paHUAAH Kypc JIOMMXACHMHU OaxapHil Yy4yH yciayOui
Kypcat™ma. Tomkent, Ty3yBuu: Masnonos 111.A. 1994.

5. B522000 GakamaBp HyHaMMIIN Y4YyH <«AHAJOr 3JEKTPOH Kypuiamaniap
CXeMOTEXHUKacu» (aHUAAH Mabpy3ajap TYIUIAMUHUHT OUpUHYM KucMu. Myamnud:
Magnonos II.A. Tomkent. 2000.

6. MeTtoauyeckrue yka3zaHusl K BBIMOJHEHHUIO JabOpaTOpPHBIX paboOT MO Kypcy
«CXeMOTeXHHUKA  aHAJOTOBBIX  JJIGKTPOHHBIX  YCTPOMCTB» ISl  CTYJCHTOB
crunenuanpHoctt 5522000 — Ramgmorexuuka». Tamkenr, 2001. CocraBureisn
Magnonos I.A.

7. Meronuueckue yKka3aHMsl K BBIIIOJIHEHUIO JIaDOpAaTOPHBIX paboT Mo Kypcy

«CXEeMOTEXHUKA aHAJIOTOBBIX MHTETPAIHBIX PaAMOCXeM» Il MarucTpoB | — Kypca
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cneruansHOoCTH  SA  522001. dHTerpamHbie paguodIEKTPOHHBIC YCTPOMCTBA»
Tamkent, TT'TY, 2011.Cocrasurens Masiounos 111.A.

8. Cokinod C. AHanoroBble 3JEKTPOHHBIE CXEMBI MepeBoaa ¢ anria. M.: Mup,
1998.

9. Bo#imuewuio I'.B. YcwmrenbHsie ycTtpoiictBa. YueOHuk. M3a. 2-.
nepepad. u gonoi. M.: Paguo u cBs3p, 1983

10.Kypnan «Paguo» 2000-201%.

11. [onynpoBoaHUKOBBIE TPUOOPBL. JIHMOABI TUPHUCTOPBI, OMNTOSJIEKTPOHHBIC
npubopel. CnpaBounuk. Ilog o6mei penmakiueir H.H. TopnoBa. Mocksa.
Dneproarom uzaat 1987. 742.

12. CopaBoyHuK MmO HHTerpaidbHbIM MHKpocxemam b.B. Tapabun. Mocksa.
Oneprus 1980. 636.

13. ChopaBoYyHUK MO MOJYINPOBOJHUKOBBIM JHUOJAOM, TpPAH3UCTOpAM U
uHTerpanbHbiM cxemaMm. H.H. T'oTiokoBa u np. Mocksa. Dueprus. 1979. 744.

14. Uutepuer www/Radio.ru., www electronic.ru

7. ADKC ¢anmpan amanuii MaIIFyJd0TJIapHU  Oaskapuil  Y4YyH
naboparopusga 4 ta yamBepcuan creHn n/s [-4663 JIVU-2, 871-01 Ba Outta
K-4826 tummu yHuUBepcal CTEHJ MaBXyA. bupuHuM TUOAard CTEHA BEPTHKAI
XoJjlaTAa TypraHjaa MaHed MaWgoHMHU Yy3raptupul® 32 Ta maboparopus HWIIHH
Oaxapumr MymkuH. ADKC canngan sca Oy mnaHevtapuunr 15 tacu &Epmamumma
JlaGoparopus WMIIHM YTKa3WII Y4yH METONMK KyJslaHMa pyc Ba y30eK Tuuiapuia
maBxyn. K-4826 Ttumiu yHuBepcan CTeHJ TOPU3OHTAI XoJaThna ypHaTtwuiran O0yiau0
Oy crenna xam 32 Ba yHIAH OpTHK JiabopaTopusi WIIMHU YTKa3uil MYMKHUH. By
creraa Jlaboparopus yTKa3uil ydyH XaM METOAMK KypcaTMa MaBXy.

Tanabanap Ounan ytkaszwiaauran Jlabopatopusi MamFyIoTAa TapMOHUK CUTHAI
uniad yukapyBum 2 Tta reneparop [3-109, Za ocuwmiorpadg C1-55, C112A,
gactoramep ©®5043,TJI-4M, B3-48A, J14-838Ba 2ra tecTp UnuiaTHIaIu.

8. Tana6anap ADKC cdannHu y3mamTHpramjiapugadH CyHT MajlaKaBHi
aMaIMéTHH CaHOAT KOpXOoHaJapuaa yrkazagwiap. Manakapuii amanuér 10
xadrara Mymkamutadrad Oymu6, 350 coarHm Ttamkwn Kunagn. ADKC danuma

YTWITaH paIUOTEXHUKAHUHI OBJIEMEHT Ba KypwIMaJlapuHU aMaiga 4dyKyppok

16



srajiam ydyH xacdenpa tanabamapu ¥srenepamuoxusmar MUXK — TomkeHT mi. Ba
palMOTeXHUKA KypuIMajlapy Ba CHCTEMAJIApUHM  3KCIUTyaTauus  Kujlajura
3aMoHaBuii KopxoHamappa: «LAVIVA ENERCY» MYX Tomkenr, «INFO-
INTEGRAL SISTEM» MY2XK Tomkent, «Roison Electronics» MY2K TomkeHrT,
«3aHropu 3KpaH» - Yprand, AxyctpoH ITUK-Axkabor Ba Oolka KopxoHalapjaa
Hazapuii Ba aMaauil OWIMMJIApUHU MyCTaxKamiaiguwiap. AMaIUETHH CYHIUAA
XHUCOOOT Ba KyHIATMK €310 Tommmpanwiap, pax0ap YKATYBUM aMaiuer
HaTIXKacuHU Oaxosaiiu.

9. ADKC cdanugan Tect caBouiapu

ABDKC anngan uxkku Kucmaan ubopar 100 gaH opTHK TecT caBoJUIapH
Ty3WwiIran Ba 3 Kypc Tajmabamapunud 5 Ba 6 ceMeCTpHM OXUpHIA TeCTAaH SKYHHl
Oaul onuuI yuyyH caBoi - kaBoO KuiuHanu. Tect caBosutapu xap iwiu 20% ra
SHTWIaHUO OGopajiu.

10ADKC dhannHu y3namrupumaa 3aMOHABUIA axooport
TeXHOJIOTUAJIAPUIAH:  [IPOEKTOpP,  IpadolpoekTop  Ba  KOMIbIOTEpIaplaH
colinananunany. MaHHUHT UKKUHYU KUCMUJIAH: Ky4JauTupruauiap,
aBTOI€HEpATOpJap,  BJIEKTP  Y3rapTUPTUWIAPDHUHI  NPUHLUIIAAT  CXEMalapu
rpadonpoekTopaa  Tajmabanmapra  Kypcartwiagu. IlpuHuounuan — cxemanapiaru
anemenTinap taptubu ['OCT Oyiimua 4yuM3WiraH, KOMIIBIOTEp Ba MPOEKTOp 3ca
MaJllaKaBUil WM XUMoscuaa (poligalaHuinanad. AHAIOIM alloKa CUCTEMACHHHHT
070K cxeManapu, MacT YacTOTAlId Ky4aUTHUPrUWIApHUHT yMyMHIl 6aza yaaHUII
cxeMmajapuia oBJIEKTp TOKM Ba KYWIAHUIIHWHI IIAKJUIAPUHUA — aHUMaUUSCUHU
Tanabaap  KypuO, NpUHIMOMAT cxeManard Oymaétran (u3MK XapaCHIapHU
yprasHagumiap.

11. Tanabanap TOMOHHUAAH WUTWITaH Kypwimajiap Maketu. MKrumopnu
Taabalap TOMOHHUIAH aHAJIOT 3JIEKTPOH KypuiMalgap CXeMOTeXHUKacu paHumgaH
DHT  axaMusITIM  MaB3yjapra aiokamop OyaraH  Kyliupmaru — KypuiMajaiapHU
MHUKpOCXeMallap acocuia HWuFrammap Ba Oy cxeMajapHU 9SKCIUTyaTauusi Kuiub
XapakTepucTUKanapuHu ypranuwnagu. Konran tamabamap sca MycTaKuil WA
mapcuga Oy  KypwiIMajJapHd  WIUIAll  NPUHIMIWAHU,  XapaKTepUCTHKACHHH,
napaMmeTpiIiapuHy ypraHajauiap:

1. «ITact yacrtotanu Kydatupruu» (KA2206B Mukpocxema acocuiaa)
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2. Tlactr wyacrotamu Teckapu Oorianuuuin ky4dailtupruu (K548YHI1b
MHUKpPOCXeMa acoCUa)

3. V3rapmac yactora nnuiab yukapysun remeparop (K118YHI1B mmkpocxema
acocuaa)

4, Tapmonuk curHan wmiad uymkapysun RC  aBrorenepatop (K155J1A3
MUKPOCXEMa acoCHIa)

5. KysBar kyvaiitupruuu (DS02160A mMuKpocxeMa acocujia)

12. ADKC cdanugan peiiTuHr 6amm

ADKC dann 5 Ba 6 cemecrtpma yprarwiamurad ¢aH OYIraHIura ydyH
TanabaapH UKKU MapoTaba Ky3ru Ba 6axopru cemectpia Oaxosiaijiu.

VYMymuii peittunr Oanu xopuil O6ayui, opanuK Oaml Ba SKyHUH OaslapHUHT
WUFUHAMCHUIAH TAlIKWI TONTaH  PEeUTUHr OAJTUHUHT TAIIKWI B3TYBUMJIAPH UKKH
HuruHouaaH wuobopar Oynub, xap OuUp CEMECTPHUHI ypTacuja Ba OXUpPUAA
tanabamapHuHr  Owinumiiapu  aHukiaanagu. Tamaba OB  Ba Kb Tamkun
STYBUWJIAPHUHT Xap Oupuman 55% naH kam Oaut Tyruiaca Iny Typu Oyiindya OoF3aku
€ku €3Ma paBuIia KuiimMaTtoaH yTuiraH map3yHu tormmupamu. ADKC danuman 5
Ba 6 ceMecTpaa

Aynmuropus 6amu — 6006. [ynman Kb — 18 6.

Ob - 240.
JAb - 186.
Mycrakun umr 6amu — 400. [yaman Kb — 126.
Ob - 160.
Aab — 126.
Xammacu 400.

Ymymuit 6amn — 1006.

13. MycTaKuia uim

Mycrakun um Tanmabaimapga MyailsH YKyB WIUTADUHU MYCTAaKWI paBHIIA
Oaxxapwill, Kepakiil MabIyMOTIApHU W37a0 TOMUIN Ba TaXJIWI KUIUINTA YpraTull,
XaMla Iy acocoa MabCYIUATIN edumiap KaOya KWiuil, KYHUKMaJapuHU
IIAKJUTAHTUPUII Ba PUBOXIAHTUPHIN, IIyHUHAEK Oapya OakamaBpuaT TabiIuM
HyHaIUIIapyu JaBiaT TabIuM CTaHIapTUAA Ky3da TYTWIraH Tajgaba MycTaKuil Wil
ydyH OeNnrujiaHraH YKyB IOKJIaMaHU TYJIuK Oaxkapuill Ba WIMMNA yCIyOud XuxaTaaH
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TabMHUHJIAII MaKcaauaa ‘‘aHalor BJIEKTPOH KypuwiMalap CXEeMOTEXHUKacu'’
thanuman Mycrakwin um yuyH 5 cemectpuna S50 coar, 6 cemectpma 44 coat
OesruiiaHraH.

yngan 64 coaTtu Mabpy3a MAIIFyTOTHHUHT TEXHOJIOTMK KapTacupa xap Oup
Mabpy3ara TYFpH KeJaguraH Kepakiau MaIIFyJaoriaap 2  coartdmaH — Kuiub
takcumiadrad. Komran 30 coar: 3aMOHaBU SHTM TEXHOJIOTHSTa acOCJaHTaH
KypunManap Oyiinya WHTepHETHaH, XypHawiapaaH ¢oiinananu® pedepat &3uin Ba
pokyian Kwium (15 coar) Ba KeHr EWWIraH KypuwiMalapiaH KydauTUpray Ba

reHeparopjaapHd MakeTuHu Wuruil (15 coar) O6wnaH Tamabanap mIyFyUTaHATUIAP.
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14. AnaJjor jekTpoH Kypuiamaiaap cxemorexuukacu (AJKC)
¢aHuAaH Mabpy3a MALIFYJIOTHHHHT YKTHII TEXHOJIOTHSICH

YKyB MalIFyJJOTHHHT HIAKJIH

Mabpy3a MalIFyJIOTHHUHT PesKacH

Manbpysa MalrysinoTu

1. AHanor 3JeKTpoH KypuiaMalap
TYFpUCH]Ia MAIIIFYJIOT.

2 MuKpo3JeKTpOHUKA TYFpHUCHIa
MabJIyMOT.

3. MUKpO3IEKTpOHNKA TEPMUHATIAPH.
4. Vprauunauras TeMaHUHT IpaguK
TacaBBYpHU.

5. Vpranunaauran TeMaHHHT HIUIALT
NPUHIUTIMHA TYITHHTHPUIII.

6. [lpuHnMIMan cxemacH,
XapaKTePUCTUKATAPUHU TYIITHHTUPHIIL
7. VIunaérran TeMaHH I0TYK
KaMUYWINKJTAPUHY TYIIHHTHPHIIL.

8. Mmmatunuin coxacuuu oenruiad Gepii.

VkyB mamryaorauar makeaau: ADKC panuHHAT Makcaau-Ba3udanapy Ba OGUImM

ycynapu, xamja Oomka ¢anmap Ouitad

TACaBBYPHWHH MIAKWJUIAHTUPHUII

alloKacu TYFpucujaa OWTUMIIAPUHH TYIIHUK

Ileparoruxk macaJjiajaap:

YKyB (paoJaATHHUHT HATHKAJIAPHU:

ADKC TymmH4acu OuiiaH TAaHUILITUPUIL

Ba (DaHHUHT MPEIMETUHU TYIIMHTUPHIIL

- TepMHUHAJIAp OMJIaH TAHUIITHPHILL,

- 3JIEMEHTJIApPHU TUIUIApHU OuJIaH
TaHUIITHPUILL,

- MU TPUHIUIMHN YPTraHull,

- IOTYK, KAMYWJIMKJIQPUHU aHUKJIAI Ba

(yHKIMACUHH, UIIIATUII COXAaCHHU

aHMKJIAII;

Tana6a:

- TemaHuHT acocuii Ba3udacu U30XJ1ai1u;
- Vprauunaauran xapaéHHN ONMII IOJIMHH
BAa METOAVMKACUHU aHUKJIALL,

- Ousuk xkapa€HHU coaup OyJIMILU Ba YHU
OOIIKapuI UYJIJIapUHU YpraHaiu;

- Vprauuiran TeMaHM aBBaJaH Ky3IaHTaH
Makcajara KaH/1ail HpUIITaHJIUTUHA
ypraHaau;

- Temana conup 6YnAraH KaM4YWIMKIAp Ba
XaTOJIMKJIAPHU aHAJIN3 KUJIA]IA.

Ykutuin ycryOou Ba TEXHUKACH
YKuTUII BOCUTATIapH

YKuTHII NIaKIn
YKUATHUII [IapT-IIapOUTH

- Busyan mabpysa, 6smir-cypoB 0aén
KHJTHIIT,

- Mabpy3a MaTHH, IPOCKTOP, TIJIAKAT,
T0CKa, 6yp;

- Kamoa, rypyx Ba Ky TIHKIa HIIUTAII,
- ’Kuxo3naHra ayiaTopus;
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15. AHasor 3/J1eKTPOH KYPHJIMAJAPUHUHT MAKCAAH, YIAPHU XO0CHJ KWINII

INPUHIMAIIA, TCPMHHOJIOTHACH.

(1 mamryJaor)

Mabpy3a MalIFyJJOTHHHHT TEXHOJOTHK KAPTaCcH

BocKuu BaKTn

DaonuAaT Ma3MyHU

YKurypun

Tanaba

1-6ocKknu
Kupum
(5 mMuHnyT)

1.1.YKyB MaIIFyJTIOTUHUHT MaB3y
pexacu xamja KyTWiIa€TraH Haruxaiap
MabIyM KWIMHaIM.

Bumrany Ba €310 onaguaap

2-6ockn4
Acocuii
(65 MuHyT)

3-60cKuu
AxyHuii
(10 munyT)

2.1 TanaGanapHu papcra Tad€prapiuk
JapaXacWHU aHUKIAIl YY4yH TE3KOp
CaBOJI XaBoO YTKazamu.

1. AHajor 3JIeKTpOH  KypwiMasap
KaHmail KOHyHHMST Oyiinya uiuiaiau.

2. Unterpan cxema Oy KaHmaii cxema?

3. Muttu cxeMajgap aHaJor 3JIEKTPOH
KypuwiManapra Kupajiumu?

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
thoitmananran xosijga Mabpy3a YKUIIHU
J1aBOM DTTUPAMIH.

AHaIOr 3JIeKTPOH KypuiMaiap TyFpu-
cuga MabiyMoT Oepamu. MuUKpoaiek-
TPOHHMKA TYFPUCHAA MabIyMOT Oepajiu.
MuKpoaeKTpOKaHUHT TEPMUHIIAPU
Tyrpucuaa pukp Oepanu.

2.3.  Huterpan  MHKpO®JIEKTPOHHKA
YHUHT  KOMIOHEeHTIapu.  HMHrerpan
MUKPOCXEMaHUHI KpUCTAJLIapH.

Apum YTKa3ru4iu UHTEerpal
Mukpocxema.  IlneHkanum  uHTerpan
MHKpocxema.  [mOpummm  wHTErpasi
MHKpPOCXEeMa. Pakamu UHTEerpaj
Mukpocxema. HHrerpan Mukpocxema-
HUHT Kyrtudacu. HWHTerpanm  MHKpO-
CXEMaHUHT TY3WIHLIM Ba TEXHOJOTUSICU
3.1. Map3yra gKyH scaiiou, Tanmaba
BTUOOPUHU acocuit Macasara
KapaTuiiaju. daon TanabanapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

1. Xo3upru 3aMOH UHTEerpal
MUKPOCXEMaCHUHM  TY3WIMILIH,  SbHU
KaHmaiu Kuinb  gpuM  YTKa3THWIn
UHTErpaJl MHUKpOCXeMa Ba THOPHIITH
UHTerpaji MHUKpOCXema XOCHIT
KUJTMHAIY.

2.  MukpocxeMaJapHUHT  TE€XHOJIOTHUK
unuiab YHKapULI KapaéHu Ba
HIUTATAIHII coxacura Kapab
TAMFAJIAHUIIA ~ Ba  3JEMEHTIAPUHUHT
Oenruiapu.

Tanabanap xaBo06 Gepanu

Viinaiinu Ba xaBo6 Gepamu

Viinaiinu Ba xaBo6 Gepamm
Viinaiinu Ba kaBoO Oepanu

Tamabamap »mmragm Ba &3m0
oraiu

Tanabanap smurtagy Ba €310
onanu

Tamabamap smmragm Ba &3m0
ornaiu

DnTaau Ba
AQHUKITAIITAPUITAIIN.

DmuTaau Ba
AQHUKTALITHPUITIAIN.
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1 - mamFysoT 6yiinya xyaoca
Tanabanap aHanor oIeKTPOH KypuwiMalapu Ba Yyiaapaa KyJlaHWIagurad
UHTErpajl CXeMaJapHU TEXHOJOTHICH, XOCWI KWW YyCy/Ulapy, WIUIaTWIaJIurad
KpUCTAIITIAP, MUKPOCXEMATAPHUHT TaMFATapUHKM YKUW OWIWIN Ba WIUIATHIAAWTaH
COXAIapUHU aHMKJIAIl TYFpUCcHUaa OunuMra sra Oymamumap.
Busyan marepuauiap
AHajior a/MeKTpoH KypwiManap 1e0 - YUKUII CUTHATUHUHT Y3rapuilyd KUPUII
CUTHAIMHUHT  y3rapuiiura NpomopuydoHan  Oynub  y3rapyBuaH  CUTHALIAp

(byHKUUMSICUHM MILUIAl, Y3rapThupull Oopacuaa Ui oaud Gopai.
MUKpoaIeKTpOHUKA - MUTTH DJIEKTPOHUKA COXACHHUHI TapKHOUTA KUPaIH.
MUKpO2IeKTPOHUKAHUHT MaxCylIOTH - IOKOpH Japaxaid HHTerpaUlaHraH

AIIEKTPOH KypHIMAIUP.

Hurterpan MukpocxemMa — IOKOpU Jlapaxajid 2JeMEHT Ba KPUCTAUIAPHU 3U4

KO XOWTAamTUpuiInG, UX4aM XoJra KeJITHPHUITaHH.

WHTerpan cxeMaHUHT KOMITIOHEHTH — MUKPOCXEMaHUuHT Oup Oymaru.
SlpuM  YTKa3rUwid WHTErpal MHKpPOCXeMaga — MHKPOCXEMaHUHI XaMMa

BJIEMEHTIIapH SPUM YTKA3THWIN 103a1a KU Xaxmaa Oymamy.

[IneHkamu WHTETpajd MHUKpPOCXeMa — 3JEMEHTIap Ba OOTNIaHWIUIAP TUICHKA
opKanu O6ymaam.
['mOpuam UHTETpal MUKPOCXEMala — KOMIIOHEHTJIAPIaH TallKapu KpHrcTauiap

TapKUOUTa KUPaJIu.
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SApum yTKa3ruwia guoaiap.

Mabpyaa MaIIFyIOTHHUHI TEXHOJIOIHK KapTacu

(2 mamiFysI0T)

BocKiu BakTn

daonusar Ma3MyHHU

VKMTquH

Tanaba

1-6ocKknu
Kupumm
(5 muHyT)

2-6ocKknu
Acocuii
(65 MuHyT)

3-60cKuu
AxyHuii
(10 munyT)

1.1.YKyB MalrylTOTHHHHT MaB3y peXacH
Xamjla KYyTWJIa8TraH HaTuxaaiap MabiyM
KUJTMHAIH.

2.1 Tanabamapau mapcra Taiéprapiavk
JdapaXacUHU aHUKIall y4yH T€3KOp CaBOl
KaBoO YTKa3WITaIH.

1. Anaror »nekTpoH Kypuima ned HuMara
aitunanu?

2. Pakamnu o2nekTpoH Kypuima  1e0
HUMara atunanu?

3. HHrerpanm Mukpocxema 1e0 KaHmaid
cxeMara auTwiaau?

2.2. VkuryBum Bu3yan MaTepuaniaH
choiinananran xosnga Mabpy3a  YKUIIHU
JaBOM 3TTUPAIH.

Apum  yTKazruwid  guomiap  Xakujaa
MabIyMOT Oepamu. SpuM  JTKa3ruwim
JAUOIUTAPHUHT IapTiu 6enrunapu

YIIapHUHT MapKupoBkacu. BombT amnep
XapaKTepUCTUKACH, NapaMeTpH, YJaHUII
cXeMacu XaKuJa MabIyMoT  Oepaid.
Tyrupnarnunapna ULUIa-TUIaIUraH
muomtap. Ilact wacTortanmu TyFpuiIaruy
AMOIUIApHU Tapajulesl  yjall, KeTMa-KeT
ymam Ba Oy ymamwiap Kaiicm Xoiuiapaa

UIUIATWIAIIA ~ TYFPUCHAA  MablIyMOT
Oepunanm.

Kpemuuiinu CTaOWTUTPOH Xapak-
TEPUCTUKACH,  YJIAaHUII ~ CXeMach  Ba
napaMeTpu. MMIynbCnu JUOM,  yIaHHII

CXeMacH, TapaMeTpu Ba BOJIBT amIep

XapaKTePUCTHKACH.
3.1. Mag3yra sKyH scaiad, Tamaba
IBTUOOPUHU acocuit Macasiara
KapaTHIaay. daon TayrabarapHu
parOaTIIaHTUPUIIAJIH.

3.2. Mycrakui Ui y4yH Basuda:

1. ADKC canu naboparopusicugara sipum
YTKa3ruuin AUoIIap ’KaMJIaHTaH
TYFpUIArMy AUOVIAPUHU KYJulapura onub
KYpHIIl Ba MapKaJlapHHHU YKUH OWTHIIL.

2. TannaHran AMOMIAPHU  CIIPaBOY-
HUKJaH TomuO, XapaKTepUCTUKATIAPUHU
yprasagu.

3. TawmaHraH [AUMOUIApDHU — MILJIATHIL
COXaJIapuHU aHUKIaHaou Ba
UMKOHMAT/IADUHU ~ KEHTaUTUPUIL  Y4yH

HHAMa KHJIMIO KCPAKJIMIM aHUKITaHaau.

DuuTriany Ba €3ub onanuiap

Tamabamap xaBo6 Oepaan

Viinaiinu Ba xaBo6 Gepamu
Viinaiinu Ba xaBo6 Gepamu
Viinaiinu Ba xaBo6 Gepamu

Tamabamap smmragm Ba &3m0
ornaju

Tamabamap smmragm Ba &3m0
ornaju

Tamabamap »mmragm Ba &3m0
ornaau

DnTaau Ba
AQHUKITAIITAPUITAIIH.

DmuTaau Ba
AQHUKTAIITUPUIIAIN.

H3nanagu Ba aHUKITamTupagu
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2 - MaIIFyJI0T Oyiinya Xyjoca
Tamabanap spuM VTKa3rHWIM JUOIUIAp TYFPHCHAA Kylupgaruda OHMIMMra sra
Oymamunap: JUOMTAPHUHT TY3WIMINH, KaHJAld BIeKTpOIIapiAaH TY3HWJITaHIIHIH,
yIaHMII CXEMAacH, BOJIBT aMIlep XapaKTepUCTHKACH, MapaMeTpH, KY/UTaHUII COXacCH.

CHpaBO‘IHI/IKI[aFI/I Ha3ap1/1171 XAPAKTCPUCTUKACH, ITAPAMCTPU Bd HIUIATUIINIIH.

Buszyan marepuasniap

ApuMm yTKasrMuwiM AUOMIap — SAPUM YTKA3TMWIM KPUCTAIga N-p YTHUILHU
XOCHJI KWIraH HMKKHM COXa Yerapajapura TOK YTKa3yBUM CUMJIApIaH Taul€piiaHra
yuKA4Iap yjlaHraH acoobra aiTuiany.

Huomiap — BeHTWN Xycycusarra sra OynauO, 2JIeKTp TOKMHM OUp TOMOHIa
yTKa3aIu.

JIMOAHUHT acocuil XapakTepucTUKacu — MaHOa KyTOmapuHU KpucTauiap
OunaH MIIOpacd MOC Ba HOMOC TYIUTAHIArd BOJIBT amIlep XapaKTepUCTUKACHAUP.

Acocuil mapamerpnapunga [ TOKHU TUOIAHM Tapauies yaad OIUpHUIN MyMKHUH.

TYFpU

Huonnu xetMma-keT ymad Teckapu KywianuimHu U OLLIUPUII MYMKHH.

TECK
CtabunuTpoH (KpeMHUWIM JWOM) — y3rapMac KyWIAHHUIIHUA CTaOWI yIUIamnd
YUYH HILTATAIAIHN.
Jnommap — Tyrpunardwiapaa y3rapyBuaH KyWIaHUIIHU y3rapMac Ky4yJlaHUIIra

allTaHTUpUIIIA 3JIEKTP TOKUHU OMp TOMOHIa OKHILKAA WUIUIATUIIaIH.
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Nmnyibciu, OKOPH 4aCTOTAJM, TYHEJJIU AM0AJIaP
Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(3 mamiFy0T)

Bockuu Bakru @aonuAT Ma3MyHU
Ykurysun Tanaba
1-60cKmu 1.1.Vkys MAIIFyJTOTUHUHT MaB3y | DIIUTUIaIM Ba €340 oamuiap
Kupuim pexacu Xamia KyTWIaéTraH HaTuxanap
(5 MuHyT) MabIyM KUIMHAIM.

2.1 Tamabamapuau jpapcra Tai€prapnuk | Tamabamap xaBo6 Oepamu
JapaXacuHU aHUKIal y49yH Te3Kop
CaBOJI XaBoO yTKa3MIamH. .
1. Spum yTKasruumu guox  Hedra | Yiilaiinm Ba xaBoO Oepaau
ANEKTPONAH TY3WIraH Ba HOMJIAPUHU
aiitu6 GepuHr? .
2. InogHu XyCyCUSTH KaHmaii? Yitnaiinu Ba xaBoG Gepanu
3. JluomnapHu TYFpM TOK Ba Teckapu | Y HIailu Ba xaBoO Gepanu
KywiaHum  Oyiinya  MMKOHUSTHHU )
OLIMPHII YIYH HUMa KWJIHII Kepak Tamabamap smmragm Ba &3m0
2.2. Vkurypum Busyan matepuangan | OTaAH
toiinananran xomnga Mabpy3a YKUIIHU
JIaBOM BTTHUPAJIH.
IOKopn uacroranu IUOTApHU YyIAHHULI
CXeMacH, BOJIbT aMIlep XapaKTepuc-
THKAacH, MapamMeTpu Ba HIILIATHIaJIUTaH
COXAacH. Wmrynbcim AUOIUTAPHU
YIaHUII CXEMacH, XapaKTepUCTUKACH,
napameTp MBa WILUIATHIHMII COXACH.
Bapukanm Ba TyHelUTM  JHOTApHH
YIaHUII CXEMacH, XapaKTepUCTUKACH,
napaMeTp MBa UILTATHINII COXacCH.
3-60cKuy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap smmragu Ba €310
SIKyHmii bTHOOPUHU acocuit Macaara | ojaau
(10 munyT) KapaTuiaay. @aon TayrabaapHu
parbaTIaHTUPUITA/IN.
3.2. Mycrakun umi yayH Basuda:
1. JlaGopartopust 6Ga3zacuuaH HMMITYIbCH | DLIHTAlH Ba
Ba TYHEJUTM OUOMIApHH axpaTtu® onub | aHUKIAIITHPUIAAn

2-00cKu4
Acocuii
(65 MuHyT)

Tanabanap smurtagy Ba €310
onanu

BOJIBT amrep XapakTepUCTUKACU
rnapameTpsiapu CIIPaBOYHUKIIAH
aHMKITaHaIH.

2. OnuHraH XapakTepucTUKa Hasapuii | DIIMTaIH Ba
XapaKTepUCTUKACU OWJIaH CONUIITHPUIN | AHUKITAIITUPUIIAIN.

3 - MamIFyJI0T Oyiinya xyJoca
Tanabanap Ha3apwii Ba CHpPaBOYHHKJIAH OJIMHTAH XapaKTEepHCTUKAIAp XaKuia
Ownumra osra Oymamunap. YnapHu apKaaHumn cababiapy Ba  XaTOJMKHUHT
cababmapuHu  aHaM3  KWiMO  Toma  ojamwiap. — XapaKTepUCTHKalIapuia

napameTpiapuaara gapkaap Oyica aHuKmanaumap.

27




Busyan marepuaiap

IOKopu wacrotamu muomtap — wumdd yactotracu 600 MIT raua Oynran
CUTHAJUIAPHU HIUIANIIA WILUTATAIAIHN.

HMHy.]'IbCJ'II/I Auomiap — TE3KOP HUMIIYJIBCIIM CXeMallapJia WIIaTUIIaau.

Bapukan — gpuM  YTKa3ruawim  adon  OYiamO  TYCHK

30HaCM  p-n
YTKa3yBUaHJIUKHU CUFUM cucaThaa Kapamaiu.

By AUOJIApHUHI BOJIT  aMIICp  XapPAKTCPUCTUKACHU  Ba

napameTpiapu,
UIIIATWIUII cCOXalapy aHUKIaHTaH Ba Tajgabaimap TyllyHUYara asraiap.

ME i
fal ity

Hurgd A :
o

3-pacm.

BapuxkanHuHr viuiam NpUHLIUIWHYA KypcaTyBYd AUOrpaMma.
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DoTOAMO BA EPYFIIUK AHOIU
Mabpy3a MAIIFYJOTHHUHT TEXHOJOTHK KapTACH

(4 mamryaor)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau jpapcra Taiéprapnuk | Tamabamap xaBo6 Oepanu
JapakXaCHU aHMKIAIl yYyH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. FOKopu yacToTany Auomnap Huma? TanaGa yiimaiinu Ba  XaBoG
2. INMapameTpuk auoanap Huma? Gepanu

3. TyHennu puomnap HUMa?

4. Bapukan HHMa Ba MWIIIATUIAJWTaH )
coxanapu? Tamaba yimaiinu Ba xaBoO

2Ai%i|§§1 2.2. Ykuryunm Busyan Marepuaiias | OSpald

(65 mumnyT) ¢oiinananran xomnga Mabpy3a YKUIIHU
J1aBOM DTTUPAIH. doTonroTHUHT .
WIUTAI TIPMHIMNM  yTaHWII  cXemach, | | &1a0anap oumramm sa €36
mapamMeTp ~ Ba  ummlathm  coxacu | 1AM
TYFpUCHIa MAbIYMOT Oepaju.
2.3.Epyruk jguomu TYFpHCHAA SHHU .
WIDIAl TPUHIWIM, YJIaHWII CXeMacH, Tanabanap swmmramm Ba €3u6
XapakTepucTHKacd  Ba  unuiatuaum | 014N
COXAcH XaKuja MabIyMOT Oepaju.

3-60cKuu 3.1. Map3yra gKyH scaiiou, Tamaba | DmMTaaA Ba

SIKyHmii bTHOOPUHU acoCHii Macajiara | aHuKIallTUPHIAAN

(10 muHYT) KapaTHiagy. daon TayrabaapHu

parOaTIIaHTHPIIIAJIH.
3.2. Mycraku Uil y4yH Basuda:
1. ®oromuoguu (OTOreHEPATOPIM Ml | DIIUTAOH Ba

XoJlaTuga ypraHujaaau. AHUKTAIITAPUIIAIH.

2. @oromuomHH  poroysrapTupruy | DUTagN Ba
XOJ1aTHAA ypraHusiaau. AQHUKJIAIITHPUIIAIH.

3. Ilapamerpmapu, XapakTE€pUCTUKACH | DIIMTaaU Ba
CIIPAaBOYHUKIAH aHUKIaHAIH. AHUKJTAIITHPHIAIH.

4 — MamIFyJ0T Oyiinya xysjaoca
Tamaba coromauon Ba EpyFIMK OUOAW TYFPUCHIA TYIuK cukpra sra Oymamu,
abHU  (POTOAMONHU (poTOreHepaTop Ba (POTOY3rapTUpPIMY XoJjaTHAA MILIATUO
Hazapuid EpyRIMK XapaKTepUCTMKACH Ba BOJT aMIlep XapaKTepUCTUKACUHH
ypranuwnagy,  CrpaBOYHMKAArM  XapakKTepUCTHKAacu  OWJIaH  COJMILTUPAIH.
Xapaktepuctukana apKiap Oynca cababmapunu anuknaiau. ly Ouman Oup
KaTop/a MIUTATWIMII COXacH XaKuaa XaM MabIyMoTra ara Oymaiu.
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Busyan marepuaiap

dortopuomiap - EPUFIMK HYPUHH BJIEKTp DHEprusicura aiiaHTUpud OepyBun
SIpuUM YTKa3ruwId acObobra auTHIaau.

®dorommon oToreHepaTOpNId XONatTaa UIIIaraHaa dJIeKTp MaHOa yJIaHMauIu.

®dotommon (oToy3rapTUpry XojaTia HIUIaraHga dJIeKTp MaHOa y/jaHraH
XosaTaa Oysaiu.

Epymuk guomu - p-n yTKa3yBUaHIMKKA  ®ra OYAraH SpuM YTKa3U4Ind
acOoOaH TYFpH BJIEKTP TOKU yTraHma EpyrIvK Hypura aiiaHaiu.

Epyrnuk JAWOIUHU EPYETUK XapaKTepUCTUKACH Ba HYyHaTHII

XapakTepUCTUKAacU TYFpUCHA TYIIyHUYara ara Oymaguiap.

1,

...Lc;;D

e - PR

4-pacwm.
a) @oTagMOAHUHT (POTOTEHPATOP XOJIATH,

B) @oTaguoqHUHT (poTay3rapTUpPrud XOJaTH.
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bunoasip rpansucropaap
Masbpy3a MalIFyJIOTHHUHT TEXHOJIOTHK KapPTACH

(5 mamryor)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapakXaCHU aHMKIAIl yYyH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. ®orommon ne6 Kanmaii ac6obra | Tamaba yilnailnu Ba  kaBoO
avtunanu? Oepamu

2. dotoxmon Hedta xojaTna unrlainu? | Tamaba Vitmaiimn Ba  kaBoO
Oepamu

3. Epymmk gmomn ne6 Humara | Tamaba Vitnaiinu Ba  kaBob
anTinamm? Oepamu

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIIHU
JaBOM DTTUPAMIH.

Tpausucropiaapau  mapwim  Oeirucu, | Tanabanap smuTtagu Ba &€3u0
WIDIall  TPUHIMIKA  p-N-p  THUIUTA | OJIaju

TPAaH3UCTOPHUHT  yIaHWII  CXEMacH,
CTaTUK KUPHUII Ba CTATHUK  YHKUII
XapaKTepUCTHKACH.
2.3.Tpan3uctopHuHTr  KojulekTop  Ba | Tamabamap »mmrtaad Ba €310
OMUTTEpUTra MaHOa KyTOnapuHu | OJ1aau

yJAQHUIIMOATY TYpPTTa XoJlaT. YMyMUii
06aza, yMyMHI  OMHUTTEp, YMyMHUUH
KOJUIGKTOp  YJIaHUII  CXeMaJlApUHUHT
DKBUBAJICHT CXEMacCH.

3-60cKudy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba €3u0
SIKyHmii bTUOOPUHU acocuit Macaara | ojaau

(10 muHYT) KapaTHyIamy. daon TarabaapHu
parGaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:

2-00cKuy
Acocuii
(65 MuHyT)

1. JlaGopatopus Oa3zacupmard p-n-p Ba | DIIUTAIM Ba
n-p-n  TPaH3UCTOpJIAPHU  KyBBAaT Ba | aHUKIAIITHPHIAINA
UIIYM YacToTacu OyiiMya axpaTuil Ba
rypyxJjapra Oymiauii.

2. KeHr rtapKajarad TpaH3MCTOpJApHH | DIIMTAIH Ba
CNIPaBOYHMKIAH TOMUO CTAaTUK KUPUII | aHUKIAIITHPHIAIN.
Ba CTaTUK YHUKWII XapaKTepUCTHKa-
JTApVHU YW3UILL.

3. TpaH3ucTOpHUHT yMyMuid Oa3a, | DMTaaHd Ba
YMyMUil 3MUTTEp Ba YMYMMil SMMTTED | aHMKIAIITHPHIAIN.
Ba  YMyMHH  KOJUIGKTOp  YJQHMUI
CXEMAaCHHU YW3UIIHH YpraHWII.
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5 — mamFys0T Oyiiua xyJjoca

TanabGamap y4 7MeKTPOMTH SPUM YTKA3TUWIM P-N-p Ba N-p-n TPAH3UCTOPHUHT
WIIUTAIl TPUHIMITK, YJAQHWII CXeMacH, KBHBAIEHT CXEMacH, CTATHK YHKHUII Ba
CTaTHK KHUPHII XapaKTepUCTHKAIApU TYFPUCHUIA TYIIyHUYanapra ara Oymamgumap.

Buzyan matepuasiap

Tpanzucropiaap — y4 oIeKTpOAIU spuM yTKa3ruwin ac6o0. Tok xocun
KWIyBYM 3apsiyiapra Kapa® p-n-p Ba n-p-n THIUIH TpaH3WCTOpiapra OyIuHaIy.

p-n-p — TUIUTA TPAH3UCTOPHA ACOCHU 3apsjl TAllyBYM KaBakiiap.

n-p-n — TUIUTA TPAH3UCTOPHA ACOCHM 3apsil TallyBUWIIap 3JEKTPOHIIAP.

Tpansuctopiap yduta YJIaHUII CXeMacura osra — yMymud Oasa ylIaHum
cXeMacu, yMyMHUU OSMUTTEp YJIaHWII CXEeMacH Ba yMyMUU KOJUIEKTOp YJIaHUII
CXeMacura 9ra. TPAH3UCTOPJAPHU JKBHBAICHT CXeMallapuHU XOCHJT KHUJIHIIIA
anieKTpomiap 0a3a KapIIWINTH, SMUTTEP KAPIIWIUTH Ba KOJUIEKTOP KapIIWIUTH

OunaH AJIMAIITUPpUIIaIU.
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S-pacm.

pP-N-p TUIUIM TPOH3UCTOPHUHI HILLIALI ITPUHCIIN.
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Tpau3ucropjapHu YHAJIMII TEXHOJIOTHSACH

(6 mamryaoT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

BocKiu BakTn

daonusar Ma3MyHHU

VKMTquH

Tanada

1-60cKuu
Kupumm
(5 muHyT)

1.1.Vkys MAaLIFyJIOTUHUHT MaB3y
pexacu Xamia KyTWIaETraH HaTuxanap
MabIyM KWIMHaIU.

DmuTHiaany Ba €3u0 oJamuiap

2-60cKuY
Acocuii
(65 MuHyT)

2.1 TamabamapHu japcra Tar€prapiimk
AapaXacuHU aHUKIAIl Y4yH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. Tpan3ucropuu Bazucacu HUMA?

2. Kanpaii  Tumm
MaBxya?

TpaH3UCTOpPIIAp

3.  Tpaunzucrop
cxemacwura ara?
2.2. VKuTyBuM BuU3yan MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIOIHU
JaBOM 3TTUPAIH.
TpaH3ucTopiiapHu  yJIaHUII
JIapUHU KypcaTyBYu XaJBal.
Tpanzuctop TYpT KyTOaM Kypuima.
TpansucropuuHr h — mnapamerpiapu.
TpaH3ucTopHM Xapoparra Ba yacrorara
HUCOaTaH XyCyCHSATH

2.3. TpaH3ucropHu 700101 XOJIaTUHU
EéMoHnnamtTupaauran cababnap, TpaH3uc-
TOPHU  K&JIUT  XoJjlaTda  WIUIATHIIL
TpaH3uCTOPHUM 3KCIUIyaTalMOH Iapa-
METpJIapHu. Tpanzucropau UIIYU
00JIAaCTUHU aHHUKJIALIL.

KaHmaili  yJaHHII

cXxema-

Tamabamap xaBo6 Oepaau

Tanaba
Oepamu
Tanaba
Oepanu

yilmaiimu  Ba  kKaBoO

yilmaiimu  Ba  kKaBoO

Tanaba
Oepanu

yilmaiimu  Ba  kKaBoO

Tamabamap »mmragum Ba &3m0
ornauu

Tanabanap smuragy Ba €310
onanu

3-60cKimu
AxyHuii
(10 MuHyT)

3.1. Mag3yra sKkyH scaiinu, Tanaba
9bTUOOPUHU acocui Mmacasara
KapaTuiiaju. daon TanabanapHu
parOaTIaHTUPUIAIH.

3.2. Mycrakul Ui y4yH Basuda:

1. Kannait TalKu
TPaH3UCTOPHU Uil
CUIKUTAIH.

2. Nuum obnacTuHU Kaepuaa wuIuiaca
TPAH3UCTOP HOPMAJT XOJIaTAa UILTAMIN.
3. p-n-p Ba n-p-n TpaH3ucropiapra E,
Ba E, MmanOanapHu yiaHr.

tpakTopnap
XoJ1aTHaaH

Tanabanap smurtagn Ba €310
onanu

DmuTaau Ba
AQHUKTAIITUPUIIATU

DmmTagy Ba
AQHUKTALITHPUIIAIN.
DmuTagy Ba
AHUKITAIITHPUIIAIN.

Tanabanap

6 — MmamFyJI0T Oyiin4ya XxyJjoca

TpaH3UCTOpiapHU h-nmapamerpnapu Tyrpucuia MabiIyMOTra 3ra

oynamunap. Ly Owian Oup Karopga TpaH3WCTOPJIApPHU YacTOTa Ba Xapoparra

HUCOATaH XYCYCUSITUHM y3rapuiii. TpaH3UCTOPHU KAJUT XOJaTiaa WUIUIATUII, UITYH
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0o0JIaCTUHYM aHUKIAIl Ba DKCIUTyaTallUOH TMapaMeTpIapyuHM aHUKIAll YPraHwiaud Ba
nyxTa OwuMmra sra Oymamumap.
Busyan marepuamiap

TpaH3zucropiapaa BSMUTTEepra Ba KOJUIEKTOpra MaHOa KyTOWHUHT yTaHWIIUTA
Kapab akTuB, MHBEpPC, TYWHMHUII Ba KUPKUM XomaTiapuaa WILTAiIu.

Tpansucropuu h-napamerpiapu — Oy KUPUII KapIIWIMTH TecKapu OOFTaHMII
K03(ppUIMeHTH, TOK OyiinJa y3aTuil Kod(p(HUIMEHTH Ba YHMKWIN YTKa3yBUaHIIUTH.
TpaH3ucTopaa xapopaT OUITaHIa CTaTHK XapaKTEPUCTUKACH CUILKUWAM, KOJUIEKTOP
KapIIWIMTK UKKW Mapotaba Kamasnau, 0aza Kapmmnura 15+20% kamasan, SMHTTEp
Kapimwiurd 15+20% omagu. TpaH3uctop KaluT XojlaTuaa  WUUIAraHga p-n-p
TUIUTA  TPaH3UCTOpPHU Oazacura MaH(puil MOTEHIHWAT, n-p-n  TPaAH3UCTOPHUHT
Oazacura MycOarT mnoTeHUMan Oepwica TpaH3UCTOpP oOumWinagd (TOK yTaau).
TpaH3ucTOpHU HUITYM OOMACTMHM KypuIla YHUHT MakKCUMajl Ba MUHUMal u., L,

P, o KUHMaTIIapUIaH hOMIATaHWITAIHN.

KMax

0)
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6-pacmM.

a) TpanzucTopHUHT yMymuii 6aza yJTaHMII CXeMacH,
6) TpaH3UCTOPHUHT YMyMHI SMHUTOP YJIaHUII CXEMACH,

B) TpaH3UCTOPHUHI KAIUT XOJIaTHAA MUILJIATHIILIN.
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TpaH3ucTOpPJAPHM YJIAHUII CXeMAaJIapUAAaru KypcaTku4iaap

(7 mamryaor)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

BocKiu BakTn

daonusar Ma3MyHHU

VKMTquH

Tanada

1-60cKuy
Kupumm
(5 muHyT)

1.1.Vkys MAaLIFyJIOTUHUHT MaB3y
pexacu Xamia KyTWIaETraH HaTuxanap
MabIyM KWIMHaIM.

DmuTHiaany Ba €3u0 oJamuiap

2-6ocKknu
Acocnii
(65 MuHyT)

2.1 TamabamapHu japcra Tar€prapiimk
JapaXacWHU aHUKIAll Y4yH Te3KOp
CaBOJI XaBOO YTKa3WJIIU.

Tamabamap xaBo6 Oepaau

1.Tpan3ucropuu He4ya XWil YyJIaHUII
cxemacu 6op?

Tamaba yimaiimm Ba xaBoO
Oepamu

2. Kupum 3amxupugard MaHOaHUHT
KuiiMaTu KaTTaMu €KH YUKUII
3aHXKHUpUIard ~ MaHOAHMHT  KuiiMaTu
KaTTaMu?

Tanaba yimailnn Ba  kaBoO
Oepanu

3. TpaH3UCTOPHM YMYMHUH 3IMUTTEP
YIaHUII CXeMacuja TOK Oyinda y3aTHi
K02(hpUIIMEeHTH KaHuyara TeHr?

Tamaba yimaiimm Ba xaBoO
Oepamu

2.2. TpaH3ucTopau Ky4YalTH UL
Xycycusatd. Ymymwmii  06aza, ymyMmui
OMUTTEP Ba YMyMUN KOJUIEKTOP YIaHMIII
cxemacuyia TOK OyiiMya, KydIaHUII
Oyiinua, KyBBar OVyiiMua KydalTHpPHII
K02(pUIIMEHTH  XaKuaa  MabiIyMoT
Oepwianu. Kupuin Kapimuiiri, 4YuKyn
KapIIWIATHHU aHMKJIAII xaKuja
MabIyMOT OEpHITIH.

Tamabamap smmragm Ba &3m0
ornanu

3-60cKu4
AxyHuii
(10 muHyT)

3.1. Map3yra gKyH scaiiou, Taimaba
BTUOOPUHU acocuit Macasara
KapaTuiiaju. daon TanabanapHu
parOaTIIaHTUPWIIAJIH.

Tamabamap »mmragm Ba &3m0
ornaau

3.2. Mycraku Uil y4yH Basuda:

1. YMymuii 6aza yjaaHWII cXeMacu Y4yH
Ky4aiTHUpHULL Koa(hpumeHTIIapuHn
AQHUKITOBYH topmyna €pnamusa
UXTHEPUI Macajla WIIJIAII.

DmuTaau Ba
AQHUKTAIITHPUITATN

2. YMymMMii ®MUTTEp YJaHMII CXEMacu
Y4yH  Kydaltupuml  Koa((pHUIHEHT-
JJApUHU aHUKIOBYM hopMyna €pramuaa
UXTUEPUN Macala UIIIaLL.

DuTaau Ba
AQHUKITAIITAPUITAIIN.
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7- MamfyJaoT 6yiinya xyjaoca

Tanabanap TpaH3UCTOPHU KYYaWTHUPUII XYCYCHUSITUHM aHMKIAIIIA Ba YMyMUIA
KOJJIEKTOP YJAHHII cXeMajlapulard KydauTHpHil Kod(@HUUHUEHTIAPUHU aHATUTUK
upogacuHu ypraHaawiap Ba TywyH4Yagap xocwn Oynamu. Kaiicu Oup cxemana
Kaiic KoahpuLIMeHT MakcuMall KuiiMarra ara OyJIUIIMHU aHUKIaiaunap.

Busyan marepuasuiap

TpaH3uCTOPHU Ky4yaUTHPUII XYCYCUSITUHM aHUKIANIIA, TPAH3UCTOPHU YITaHMII
CXeMalapuHU YMKUIOUIA IOKJIaMa KapIuwiurd yrnanraHn Oymagu. Cxemanapparu
acocuil mapameTpiap: TOK Oyinuya Ky4dalTupuiml Ko3(pPUIMEHTH, Ky4IaHHUII
Oyiimua  KywyallTupuimi  Koa(ppuuueHTH, KyBBaT  OyiiMua  KydyaWTHpuULI
KOo(p(ULIMEHTH, KUPUII  KApIIWIUTH, 4uKuil — Kapruurd.  Kyvaittupuin

KO3(pUIIMEHTIapU  yJIAHUIII CXEMacura Ba CXEMaHUHI KHUPHUII KapIIWIUTUra

OOFIHK.
OO 08 FONEM Oy RULKULL X On0/72H0
YL B s
Eaf K Eed 7] Exd
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S S . 4yt
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7-pacm.
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TypT KaTIamMJM ApUM YTKA3ru4Jm acdodaap
Mabpy3a MalIFyJJOTHHHHT TEXHOJIOTHK KAPTacH

(8 mamryoT)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapakXaCHU aHMKIAIl yYyH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1.Tpan3ucropiapau Kydadtupum | Tamaba Vitmaiimn Ba  kaBoO
Xycycusastd Oyiinya Kaumaii mnapamerp- | Oepanu
napu 60p?

2. Kaiicu ynanum cxemacunusr cudaru | Tamaba yilnaiinm Ba  kaBoO
SIXIIIH? Oepamu
3.Ky4ald THpruaHuHT Kydaitupum | Tamaba Vitmaiimn Ba  kKaBoO
koouuMenTUIapy  Kaiicu  Kapmu- | Oepaan
JINKKa OOFTHK?
2.2. VKuTyBum BH3yan MaTephaIiaH

2-6OCKI/Iu‘l thoitmananran xosijga Mabpy3a YKUIIHU
Acocuit JIaBOM STTHPAJIH.
(65 muHyT) Typr Kamiamiad dpuUM  YTKa3TUWIU

acboOnapaaH JAMHHUCTOPHU, OWTTA OIle-
pauusuid  TUPUCTOPHH, WKKH Olepa-
OUSUTH  TUPUCTOPHH, (POTOTUPHCTOPHU
Ba CHUMHCTOPHHM INapmim Oenrunapu
TyFpUcHia Kuckaya MabJIyMOT
O6epwraan. CyHrpa TUHUCTOPHH HIILTAIT
NPUHIUIK,  YJaHWII ~ CXeMachu  Ba
napaMeTpliapd  MIUIATHIMII  COXacH
Oyitnua MabIyMOT Oepajiu.

2.3. TupucTopjapHu yJaaHMII cxemacH, | Tanabanap smmMTaad Ba &€3u0
BOJIBT amnep XapaKTepUCTUKACH, | OJaIu

napaMeTpyd Ba UIUIATHIMII  COXacH
OyiinJa MabIyMOT Oepuiiaay.

Tamabamap smmragm Ba &3m0
ornaiu

3-60cKuu 3.1. Map3yra gKyH scaiiou, Taimaba

Axynuit 9bTUOOPHHU acocum Macaiara

(10 munyT) Kaparuianu. Paon TanabanapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

1. Xo3upru 3aMoH Tanabiapura apo0 | DIIUTAIU Ba
OepanuraH THUPHUCTOpPJApHH CHPABOY- | AHUKIAIITHPUIAIN
HHUKJaH TONHO MapKaJapuHU E3WII Ba
KyBBaTH Oylin4a rypyxJjarnl.

2. Jlunucrop, (HOTOTUPUCTOpP, CHUMHC- | DIIUTAIU Ba
TOpJIApHH CIpPABOYHHMKAAH  TOMUO | aHMKIAIITHPUIIAIN.
MapkajapuHu €3u0 KyBBaTH Oyitnua
TYpyXJIalll.
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8 — maFys0T Oyiiua xysjoca

Tamabamap TYpT KaTjiamiu sSpuM YTKaruwid acOoOmapiaH AWHUCTOpIAP,
TUpUCTOpIap, (OTOTUPHUCTOPIAP, CUMHCTOPIAPHU WILIANI TPUHLHUIHN, YAAHUII
cXeMacu TMapamMeTpiapyd Ba WIUIATUII COXacH KyBBaTH OyiiMua TyllyH4ara sra
Oynanumap.

Busyan marepuaiap

HuHucTOp — TYpT KaTinamiau sSpuM yTKa3ruwin ac0oO.

Tupucrop — TYpT KaTjaamiu SpuM YTKa3ruwin OouKapuinyBuu ac600.

Wxku omepanusiii TUPUCTOpAA OOMIKAPWIYBYM WMMIYJIbCHUHT HIIOpPACUra
Kapab ounsaau Ba EMWIAIN.

Cumuctop — WMKKM Tapadra IeKTp TOKMHU YTKa3yBUU SPUM YTKA3THWINA
ac000.

@ototupucTop — EPYRIMK Hypu acOoOra Tymuimu HaTvxacuga acO00 uIrdu
xomarra Kemagu. TOK OwWiaH KywIaHUII OpacHiard MyHOcaOaTHM KypcaTajuraH
XapaKTepUCTUKA TUPUCTOPHUHT BOJIBT aMIlep XapaKTEePUCTUKACH IEHIITAIN.

JUHUCTOp Ba THUPUCTOP KHUYMK KYyWIAHUII OpKaTH Vy3udaH KaTTa TOKHHU

YTKa3a1u.
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a) TYPT KaTJIaMIIA SIPAM YTKA3TUWIN acOOOJapHHUHT IIAPTIIA OCIITHCH.

0) THPUCTOPHUHT BOJILT-AIEP XaPaAKTHPUCTHKACH.
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TUPUCTOPHUHT YJIAHUII CXEMACH.
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Maii10H TPaAH3UCTOPH
Mabpy3a MAIIFYJJOTHHUHT TEXHOJOTHK KapTaCH

(9 mamryor)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapakXaCHU aHMKIAIl yYyH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. qunucrop Kanpaii ac606? Tanaba yitmaiinm Ba  kaBoO
Oepamu
2. SlpuMm yTKa3ruwium avojnaH HumacH | Tamaba yiimaiinim Ba  XaBoO
Oownan dapKrianaau? Oepamu
3. Tupucropuu punuctopgan apku | Tamaba yidnadiny Ba kaBoO
HuMana? Oepamu
4. Tupuctop sgpumyTKazruwin auonra | Tamaba Vitmaiiam Ba  kaBoO
2-60cKuu HucOaTaH KaHnaii 10TyKra ara? Oepaau
U | B B SN sy o 1

oJlagu
HaBOM STTHUPAIU.

2.3. Maiinon Ttpan3uctopiapugad p-n | Tamabamap »mmrtaad Ba €310
TUILTUCUHU TY3WIUIIIH, UIITAI | ONTajin

NPUHLUIY, YITaHUII CXEMacH.

YMymuii UCTOK, yMyMUH CTOK, YMYMHit
3aTBOP  YJIaHUII  CXeMalapHh, CTOK
XapaKTepUCTHKACH, CTOK 3aTBOP
XapakTepPUCTUKACH YH3WIaIU Ba
TymyHTupwiagy.  [lapamerpiapu  Ba
WIUIATWIAINA ~ COXalapu  TYFpHCHiaa
MabIyMOT OepHITajin.

3-60cKuu 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHmii YBTHOOPUHU acocuit Macanara | ojaau
(10 muHYT) KapaTHagy. daon TayrabaapHu

parOaTIIaHTUPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

1. p-n TUIUIM MalOH TPAH3UCTOPUHU | DIIUTAAN Ba

OMp Heya THUILUIADMHM CIIPAaBOYHHMKIAH | aHUKIAIITHPUIANHU
tormu®O &3Wnamd Ba KyBBaTH Oyiinda
rypyxJjapra Oy,

2. KeHr TapKaaraH p-n TUIUIM MaiijloH | DIIMTaIH Ba
TPAH3UCTOPUHHU CIPABOYHUKIAH YH3HO | aHUKITAIITHPHIIAIN.
OJIMHAJIM Ba yPraHwlll.
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9 — MaIFyJI0T Oyiin4a XyJjoca

Tanabanap p-n TUIUIM MaWIOH TPAH3UCTOPJIAPHU TY3WIMILNHU, KpUCTAIapaard
(hu3uk xapa€H, ynaHUII CXEMAaCH, XapaKTEpUCTHKACH, IapaMeTpiiapd Ba HIIJIaIl
coxajapu TYFPUCHIA MabJIyMOT OJlaguiap. YMyMUH CTOK Ba YMyMUH MCTOK Ba
YMYMHI 3aTBOp YIaHUIN CXeMaJapUHUHT Oup-Oupiapura coaumTupubd ad3at
CXeMaHu aHuKIainwiap. MalnqoH TpPaH3UCTOPUHUHT OUIONSAP TPaH3UCTOPAAH
HUMacu OwnaH papKiaHuIIM Ba adh3a/yIMK TOMOHJIAPUHU aHUKIaiauIap.

Busyan marepuamiap

MaiinoH TpaH3UCTOPU UCTOK, CTOK, 3aTBOP 9JIEKTPOMIAPUAAH TALIKUJI TOIraH.
MaiinoH TpaH3UCTOpjapuga MCTOKIaH CTOKKA OMp XMW MILOPATH 3apsiiap OKub
AJIEKTP TOKMHM XOCWI Kuiagu. MaiiioH TpaH3uCTOpM HKKUTa MaHOa opKaiu
ynadamu. E, . Ba E,,. p-n TUIUIM MaiiioH TPaH3MCTOPU y4dTa yJIaHUII CXEMAacura ara:
YMYMHUH HCTOK, YMYMHUI CTOK, YMyMHUH 3aTBOp. MailoH TPaH3UCTOPU CTOKJIM Ba
CTOK 3aTBOpPJIM CTaTUK XapakTepucThkara osra. MalaoH TpaH3UCTOPUHUHT

NnapamMeTpjiIapu Ba O9KBHUBAJICHT CXEMACH MAaBXYIJIUIU TSJ’FPI/ICI/IHa MabJIIYMOT

Oepuay.
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a) p-N TUIUIM MAWIOH TPAaH3UCTOPUHH,

6) 3arsopu anmoxunaa 6yaran MOII éku MIII MaiiioH TpaH3UCTOPUHU HUIILIAI
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MaiiioH TpaH3UCTOPUHUHI YMYMHII UCTOK YJIQHUII CXEMAacCH.
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MaiiioH TpaH3UCTOPUHMHT BOJbT-aNep XapaKTHPUCTUKATIAPHU.
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MOII Ba MII Tpan3ucropu

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(10 mamrryJioT)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapakXaCHU aHMKIAIl yYyH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. Maiigon Ttpan3uctopu ne6 HumMmara | Tamaba yimaiiim Ba  XaBoO
aiTunagu? Oepamu

2.Kanmait maiinon Ttpamsucropiaapudu | Tamaba yiinmadmm Ba  kaBoO
ounacus? Oepamu

3. Maiinon TpaHsucropiapuud Kadpaii | Tamaba yiinmadimm Ba  kxaBoO
aIeKTpoIapu 60p? Oepau

2.2. VKuTyBuM BuU3yanl MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIIHU
JIaBOM BTTHUPAJIH.

2.3. 3arBopu anoxuna 6ynran MOII Ba | Tanabanap »murtaau Ba &3u0
MJIT TPaH3UCTOPHU TEXHOJIOTUK | OJaau

Tal€pIaHuII KapaéHu. Ninam
NPUHIUIN, YITaHUII CXEMach: yMyMHUUH
CTOK, YMyMUW HCTOK Ba YMyMHU 3aTBOP
YIaHWII ~ CXeMacH, CTOK  XapakTe-
PUCTUKACH, CTOK-3aTBOp XapaKTepuc-
THKAacH, TapaMeTpjiapd Ba ODKBUBAICHT
cXeMacHu XaKuma MabiIyMoT Oepusiaiy.
[Ily Ownan Oup Karopaa caHoaTnaa
uiniab YuKapwiaéTraH  MaiJIoH
TPAH3UCTOPIAPUHN OepHIaIy.

3-60cKuu 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHmii bTHOOPUHU acoCHii Macaiara | oJagu

(10 muHyT) Kapartuianu. daon TanabanapHu
parOaTIIaHTHPIIIAJIH.

3.2. Mycraku Ui y4yH Basuda:

Tamabamap smmragm Ba &3m0
oJaau

2-00cKuy
Acocnii
(65 MuHyT)

1. Kenr TapKairad Maiiion | DIIUTaIn Ba
TPaH3UCTOPIAPUHU CHPABOYHUKIAH | aHUKIAIITUPWIAAN
tonmu® KyBBaT OyiiMua rypyxjapra
AQXpaTul.

2. JlabGoparopus Oazacupgard MaiiioH | DIIUTAIN Ba
TPaH3UCTOPIIAPUHH yprasuin BA | aHMK/IALITHPUIIAIN.
XapaKTepUCTUKAIAPUHU CIPABOYHUKIAH
KYYMPHIII.

3. Bunomnsgp TpaH3ucTop OWIaH MalIoOH | DIIMTAINA Ba
TPaH3UCTOPHU CHTUIITHPUTII BA | aHMK/IALITHPUIAIN
IOTYKITAPWHN aHUKJIAIIL.
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10 — mamfFyJ0T Oyiinua xyJioca
Tanmaba 3arBopu anoxupa OyiaraH TPAH3UCTOPHHU TY3WIHUINHU, IIAPTIN OEJTUCH,
YIaHUII CXEMacH, XapaKTepUCTUKaTapu, MapaMeTpliapd, SKBHUBAJICHT CXeMalapH
OwjlaH TaHWINAAW Ba TylnyHuara sra Oynamu. [y Ownan Oup KaTopma caHoataa
UIUTad YuKapuiaéTraH MaioH TPaH3UCTOPJIAPUHM TlapaMeTpiiaph aHHWKIaHaId Ba

ouronsgp TpaH3ucTopiaap OWlaH CONMMINTUPUIAIU Ba a3a/UTHKIApU aHUKITaHAIM.

Busyan marepuamwiap

MOII - wMmertaul, OKCHI, SpUM YTKa3TMWIApAaH Ty3WIraH MalIoH
TPAH3UCTOPHU.

MIII — merawi, IUeIEKTPUK Ba SpUM YTKa3rMWIapdaH TY3WIraH MalgoH
TPaH3UCTOPHU.

MaiiioH TpaH3UCTOPH — MCTOK, CTOK, 3aTBOP 2JIEKTPOMIAPUAAH TY3WIraH.

Maiinon Tpansucropiapu ukkuta Man6anan E, . Ba E,, manOGana unuiaiinu.

E,, — Man6a mycOaT Ba MaH(uUil NOTEHUHATIA UIUIAIIA MYMKHUH.

CToK XxapakTepUCTUKAacu — 3aTBOpP KYyWIaHHUIIM y3rapMac OyiraHga cTok
KyWIaHUIIWM OWIaH TOKU Opacuiaard MyHocaOaTHU aHMKIaiau.

3aTBOp CTOK XapaKTepUCTMKACH — CTOK KywIaHHMIIW Yy3rapmac Oyirasjaa

3aTBOPp — CTOK Ky4JIaHWIIN OuIaH CTOK TOKH opacugaru MYH00a6aTHI/I aHHKJIaﬁHH.
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MaiinoH TpaH3UCTOPUHUHT

a) YU, 6) YC ynaaum cxemacu.
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I/IHTeI‘paJI CXeMaJIapH4 X0CHWJI KWJINII TEXHOJOTHACH

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(11 mamFyJioT)

Bockuu BaKTH

daonusar Ma3sMyHHU

VKMTquH

Tanaba

1-6ocKuu
Kupum
(5 mMunyT)

1.1.VKyB MalIFyTOTMHHHI MaB3y pexacH
XamIa KyTWIAETraH HaTuXaaap MabiIyM
KWIMHAIH.

DumTriagy Ba €3u0 oaguiap

2-60cKna4
Acocnii
(65 MuHYyT)

3-60cKu4
AxyHuii
(10 munyT)

2.1 Tanabamapau pgapcra Taéprapiuk
JapaXacUHU aHMKIall Y4yH TE3KOp CaBoJl
’kaBoO yTKa3uiaau.

1. 3aTBOpH aoxuaa Oynran
TpaH3UCTOpJaap KaHaail  JIEeKTpOoIapAaH
Ty3WIran?

2. MOII Ba MIII TpaH3ucTtopnap KaHnai
dIIEMEHTIApAaH Ty3HWIraH?

3. Tpan3ucrop KaHaail ylIaHUII CXeMmacura
ara?

2.2.  VkaryBum  Bu3yan  MarepuaniaH
thoiinananran  xonmua Mabpy3a  YKUIIHU
JaBOM 3TTHUpPaIH.

Yusukmu wuHTErpan cxemainap: HMurerpan
cxeManap acocujia TY3WJIraH
KyJalTUpruuiap, reHeparopiaap Ba 3JIEKTP
yaraprupruuiaap. Ilmanap  TexHomorusira
acocjlaHraH uHTerpan cxemanap. Kyn
HYCXIM, KaM HyCXald, KEHI HyCXalu
UHTETrpal cxeMmainap. burra  gpum
YJTKa3ruwid  acocia  XOCWJI  KWJIMHIaH,
rubpug - 1ieHka acocupa xocun MC.
burra TtexHomorus acocupga Oup HeuTa
DIIEMEHTIIAP Oupnamrupud XOCHUII
KwinHrad. [lmaHap TexHomorus acocuia
XOCWJI KWJIMHIaH JAUOMJIap, TPaH3UCTOpIIap
HcC. HMuutarunaguran coxaJlapuHu
aHuKimamma uiay gyactora omwian UC HuHr
KyBBaT/1apu opacujaru MyHOca0aTHU
aHMKJIOBYM JUOrpaMMa TYFpPUCHAA TYIIyHYa
Oeputajiy.

3.1. Mag3yra sKyH dcaiiam, Tamaba
bTHOOPUHM acOCHil Macajara KapaTujau.
®aon TamabanapHu parOaTIaHTHPUITAIN.
3.2. MycraKun i y4yH Basuda:

1. HMuTerpan cxemanapHu WIUIaTWIA-IUTaH
COXaJIapMHU YacToTara acocaH aHMKJIall.

2. MHTerpail cxeMaJlapHUHT KE€HI' TapKajraH
TUIUIApUHU aHUKIAIl Ba CTPYKTYpalapuHU
YPraHuiil.

3. TpaH3ucropiapiad Ty3WIraH HWHTErpanl
CXeMaJlapHUHT aCOCU TapaMeTpiIapUHUHT
CIIPABOYHHUKJIAH aHUKJIalI.

Tamabamap xaBo6 Gepanu

Tamaba Vimaiiin Ba XaBoO
Oepanu

Tamaba Vimaiiim Ba XaBoO
Oepanu
TanaGa yimailnum Ba  KaBoO
Oepanu

Tamabanmap »mmTagu Ba €310
oJaau

Tamabanmap »mmtagu Ba €310
oJanu

DIUITaaN Ba
AHUKJTALLITHPUIIATN
DHmuTaau Ba
AQHUKTAIITHPUITAIH.

DUIMTagu Ba
AHUKTAIITAPUITATN
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11 - mamFyaoT 6yiinya xyaoca

WHTerpan cxeMallapHU aHaIOr  BJIEKTPOH  Kypuwimanapaa  KyJUTaHUIIH.
HHTrerpan cxeMalapHU TEXHOJIOTMK XHUXATAaH XOCWI KWIMII Ba HWILUIATWIaJUraH
coxanapu. Yacrora 6unan MC HuHT KyBBaTMra Kapa® MIUTIATUIIQJWTaH COXATapUHU
aHuKnam. MHrerpan cxemMalapHd SApuUM YTKa3TMWIM acocia Ba Tubpwum —
IJIeHKa7Tap TEXHOJOTHACH acochia XOCWI KWIWII TYFpHCHA TYIIyHYadap XOCHII
Kummaaumnap.

Busyan marepuamiap

Huterpan MukpocxemMa — IOKOpU Aapaxajiu 3JIEMEHT Ba KPUCTAUIAPHU 3UY
KO KomamTupuinb KypuiraH Ba MabiyM (PyHKLUUSHU OaxapyBuu Kypuima.

SpuM  YTKa3ruwid UHTETpal MHUKPOCXeMa — XaMMma B3JIeMEHTJIapu SpuM
YTKA3ru4win 103a/1a KU Xaxmiaa 0ynanu.

[IneHkanu uWHTErpal MHUKPOCXEMajia 3JIeMEHTJap Ba OOFIaHMLUIAp IUIEHKa
opKaimu Oymianu.

['uOpumn MHTErpan MUKpOCXeMaja 3JIEMEHT Ba KOMIIOHEHTJIapHaH TallKapu
KPUCTaIIap XaM TapKuOWUra Kupaju.

HHrerpan cxemanap KeHI HycXald, Kam Hycxand Ba kyn ¢ynkmusian HC.
DHepreTukK AMOTpaMMa — MHTErpajll CXeMaHU UILIaTauraH KypuJIMaHHHI 4acToTacu
O6unan HMC HuHr KyBBatu opacupard MyHocabatHu Oungupamu. HC  HuHr
napamMeTpu — TpaH3ucTopiapaaH Tamwkuin Tonrad 6ynu6, MC HuHr nmapamerpriapu

aHUKITauau.
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Kpemuuiinu ac600/1apHu HHTErpaj TEXHOJIOTHS aCOCHIA XOCHJI KMJTHII

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(12 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Hewa xwnm #yn Ownan wHrterpan | Tamaba yimaiimim Ba xaBoO
cxema uiwiab yukapuiaau. (TexHosorus | Oepamu

6opacumia)

2. UC nunr Kymwram coxacura Kapa® | TamaGa yilnailnm Ba  kaBoO
Heya XWil ycyiaa Wiuiab yukapuiany. Gepanu

3. Hurerpan cxemaHuHr osHepreTuk | Tamaba yilmailnm Ba  kaBoO
AMOrpaMMacy HUMaHM Kypcaraju. Oepaau

2.2. VKuTyBuM BH3yan MaTephaIiaH
thoitmananran xosijga Mabpy3a YKUIIHU
JIaBOM DTTUPAMIH.

Kpemumitin  ac6obnapman  juomiap,
TpaH3HUCTOpPIIAp Ba UHTErpas
CXeMaJlapHU  TEXHOJIOTHMK  XapaéH-
napuHu: audgysus, okcumail, ¢GoTo -
aurorpacus, ra3 xojariaa MoJieKya-
JApHU YYKUO Katjaam XOCWJI OVJIUIIH.
[Ily Ownan Oup Karopga KpeMHUI
MOHOKPUCTAIMHUA ~ XOCWa Oynummnark | Tamabanap smmragu Ba €3u6
TEXHOJIOTHK XapagHjaap: KPHUCTAUIHU | OJIadu

yCTUpUII Ba JUrepiaiml, KPCTALTHH
CWUIMKIAII Ba KECHII, IUIACTHHKA
Kitno KHPKUIII, CWUIAKIam  Ba
KUMEBHMIA Moja OWIaH WIIIOB Oepwuii,
IUTACTHHKAHHW IOBHII XaKWIa MabIyMOT
Oepwramu IlmaHapnmu Ba IUTaHap —
SMHUTOKCAT [HOJ TauépJiall n-p-n
TUIUIA ~ p-N-p  TUIUIM  IUTaHAp  —
BIMUTOKCAIl TPAH3UCTOPHUHI CTPYKTypa-
CH TYFpUCHIA MABIYMOT OepuyIaiu.
3-60cKud 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &€3u0
SIkynuii bTUOOPUHU acocuit Macaiara | oJagu

(10 munyT) KapaTuiaay. daon TanabanapHu
parGaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:

1. HHrerpan cxeMallapHH TEXHOJIO- | DIIUTAIN Ba

2-00cKu4
Acocuii
(65 MuHyT)

TUACUHU yPraHMILL. AHUKTAIITUPWIAAN
2. Ilnanap, maHap — ®NOUTOKCAI | DUIUTAIU Ba
TEXHOJIOTUSICU A0z Ba | aHUKJIAIITHPUIIAIH.

TPAH3UCTOPJIAPHU YPraHMIL.
3. KpemHuil KpuUCTaIMHU Taiépiam- | DUIMTaAN Ba
jard O0CKUYJIAPUHU Y3/IAIITHPULI AQHUKITAIITUPUIAIH
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12 — mamfFysoT 0yiinya xyJjoca

Tamabanap wHTErpaqm MHKpOCXeMalapHH, TUOM, TPaH3UCTOPJIADHU TaiépIal
TEXHOJIOTHACH, OOCKMWIapd Xamaa KpeMHU MOHOKPHUCTAIMHHM  TaiépJand
TEXHOJOTHACUHU TymyHTupwiaan. Ly Ouman Oup Karopaa IuiaHap, IUTaHap —
BMUTOKCAT TEXHOJIOTUS YCyJIuaa OUOM, TPAH3UCTOP, MHTErpal CXeMaHW TaépJiar
Hymu XaKuma Ba CTPYKTypacd XaKuaa TyIlIyHY4a Oepwiand. p-n-p Ba n-p-n
TPAH3UCTOPJIAPHU aHUK TUTaHAp — MUTOKCAT CTPYKTYpacH pacMjia KypCaTHITaIu.

Busyan marepuamiap

KpeMHuii MOHOKpHUCTAIMHM Tai€piail TeXHoJorusicugaru OocKuwiap xampia
KPEMHHMII ~ MOHOKPHUCTAIWZAH  JHMOL, TPaH3UCTOP Ba  HUHTErpall  CXEMaHU
Taii€piampary 0ockuuiap KeTMa-KeTIUry.

[Inanap, maHap - SOUTOKCAl AWOMA Ba TPAH3UCTOPJIAPHU TalEpiiaHraHIaru
CTPYKTypa. p-h-p Ba N-p-n  TPAH3UCTOpPJIAPHUA TEXHOJOTHK Taéparmiara

CTPYKTYPACUHUHT KYPHUHMILIU.
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Bunosasip Ba MaiiIoH TPaH3UCTOPJIAPUHM XOCUJ KHJIMHIAH CTPYKTypa

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(13 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Kpemuuii moHOKpuctaw Kanpaii | Tamaba yiimaiinnm  Ba  XaBoO
Taiiépnanaau? Oepaau

2. Huon, tpam3ucrop Ba MC mapuu | Tamaba Vitmaiimn Ba  kaBoO
KpPeMHUH  MOHOKpHUCTAIWIaH  Talép- | Oepamu

Jlaljga KaHoaili TEeXHOJIOTHUK Xapa€Hmnap
amaira OIIUPHIaIN.

3. p-n-p Ba n-p-n TpaH3uctopiapHu | Tamaba Vimaiiou Ba kaBoO
Kaiicu TEXHOJIOTHS acocuna | Oepamu

Tan€praHagu.

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
thoitmananran xoija Mabpy3a YKUIIHU
JIaBOM DTTUPAJIH.

Kananmu p Ba n Oyiaran p-n THIUIH
Maii10H TPAH3UCTOPUHU IUIAHAP —
BIHUTOKCAIT ycymaa Tai€épraHrad
CTPYKTYPacH TYIIYHTUPHJIAIH.

Iy O6uwnan Oup Karopma HWC HuHr
TapKUOUIar n-p-n TUILTH
TPAaH3UCTOPAAH IUOMIAP, CTAOMIUTPOH
XOCWI Kuuin BapuaHTiaapu Xamma HMC
TapKuoOuIa CHFHM, KapIIwinK,
WHIYKTUBIUK Ba HMKKHTA  HYKTaHU
OUpIAIITHPYBYU IUTaCTHHKAJIAP
TYFPUCHIA TYIIyHUAIapH OepUIIajIu.
3-60cKudy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &€3u0
SIkynuii bTUOOPUHU acocHii Macaiara | oJagu

(10 munyT) KapaTuiaau. @aon TayrabaapHu
parGaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:

2-6ocKknu
Acocuii
(65 MuHyT)

Tamabamap smmragu Ba &3m0
ornaiu

1. 3arBopu anmoxuma OyIraH MaiioH | DIIUTaIN Ba
TPaH3UCTOPMHM IUIaHAP — 3HMTOKCAT | aHMKIALITHPHIIAIN
CTPYKTYPACUHH XOCHJT KHJTHIII.
2. 3arBopu ajoxuga OyiraH KaHaliu n | DIIUTAIN Ba
TUIUIM MaliIOH TPaH3UCTOPUHU IUIAHAP | aHMKIALITUPHIIAIHM.
— DBOUTOKCAl CTPYKTYPAaCHUHH  XOCHII
KHJTHLLL.
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13 — mamFyoT 6yiinua xyaoca

Tanmabanap 3arBopw ajgoxuma OYiaraH MaMIOH TPaH3UCTOPHUHT IUTaHAp —
BMUTOKCAT CTPYKTypacu (KaHaId n Ba p TUIUIM Oynrad). n-p-n  TUIUIH
TPaH3UCTOpAAH JHON Ba CTAaOWIMTPOHHM XOCcWa Kwiuim. HWHrerpam cxema
TapKHOWIa CUFUM, KapIIWIWK, WHIYKTUBIUK Ba MKKW HYKTaHH OpacHHU OOFIIOBYM
IUTACTUHKAJIAp TYFpUCHAA TyIIyHYara ara Oymamwiap.

Busyan marepuaiap

3aTBOpH ajoxuma OyIraH n Ba p KaHAUIM TPaH3UCTOpNIAp TIUIaHAp —
BMUTOKCAT TEXHOJNOTWsAAA Tal€piaHraH CTpyKTypacu. HHTerpan cxemama n-p-n
TpaH3HUCTOpJIApAaH JUOMIAPHU XOCWI KWIWII ycymiapu. HHTerpan cxemarnap
TapKuOMIa CUFUM, KapLIWIMK, MHAYKTUBIUK Ba HyKTajlapHd OOFIOBYM IUIACTUHKA

XOCHII KWIMHAJIH.
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a) UC uuHr Tapkubugard p-n-p TUIUIA TPAH3HUCTOP,

6) UC Tapkubumaru p-n TUIUTH MaiOH TPaH3HUCTOP,
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HC HuHr TapkuOugard n-p-n TUIUIM TPAaH3UCTOPAAH AUOIAPHU XOCHJ KUJIUII.
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Kyuaiitupruuiaap Kiaccupukanuscu

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(14 maurryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau

AapaXacuHU aHUKIAIl Y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. I'T 308B Tumm Tpansucropuu yku6 | Tamaba yiinailnm Ba  kaBoO
6epuHr? Oepaau

2. Iuon, tpamsucrop Ba MC nu Kaiicu | Tanaba yiinailnu Ba  kaBoO

TEXHOJIOTUK YCy/ia Tau€piiaHaiu. Gepanu

3. Unrerpan cxema ne6 Kanmaii cxemara | Tamaba yiimaiinm Ba XaBoO
apTwiagn? Oepanu

2-60cKuY 2.2. VKuTyBum BH3yan MaTephaIiaH
Acocuit coiinamanran Xonga Mabpy3a YKHIITHH

(65 MuHyT) JIaBOM STTHPAJIH.

Kyuaiitupruunap Ba yinapHu cuHduapra

OyIUHUIIN ~ SBHU Ky4aiTHpMOKYH

Oyiaran curHad yacroracd Oyiinua, | TamaGanap smmrtanu Ba &3u0

KacKajylapd COHU OYiH4a, CUTHAJHUHT | OJIadu

makiam  Oyinda. KyvaltupradinapHaHT

aCOCHil  TEeXHUK  KypcaTKUWiapuaaH

KUpHUII Ba YHUKUII Kapiowiurd. YuKuin
KyBBatu. Doiiganu i KoagpuIueHTH.

Yacrora Oyiinya KydalTUPHII OPATHFH.

3-60cKuu 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHmii YBTHOOPUHU acocuit Macanara | ojaau
(10 muHYT) KapaTHagy. daon TayrabaapHu

parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

1. Kygailtuprugyau Kupumura Oepwira | DIuTaad Ba

3JIEKTP CUTHATHUHT KaliCh MapamMeTpH | aHUKIALUITHPWIAAN
yuKuLIa y3raprapaiu.
2. Kywaiitupruygard KydalraH CUTHaT | DIIUTAAM Ba

Kaiicu sHeprus xucoobura Oynaiu. AQHMKIAIITHPUIIAIH.
3.  KyuailTupruunapHu — MIUTATHIWII | DIIUTAANA Ba
COXACHUHU aHMKJIaIl. AQHUKITALITUPUIAIH
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14 — mamfysoT 0yiinya xyJjoca

TanaGanap KydalTupruwiap TYFpUcHaa Kylujnard TyliyH4yajgapra —ara
Oynanunap: KydyalitaH CUTHQ&JIMHMHT IIAKJAM Ba  YacTOTacd, Ky4aWTHpUII
KO9(p(PUUMEHTH, KUPHUII Ba YUKUII KapIIMIWIW, YUKW KyBBaTH, (QOMOAIM MII
KO9(p(PUUMEHTH, Ky4YaUTUPHMII IIOFOHATIAPH, KUPHUII CUTHAJIMHUHI XapaKTepH,
KYYaUTUPIUYHUHT YaCcTOTa OPAIUFU.

Busyan marepuamwiap

KyuaiiTupMoKun Oy/raH CurHall — TapMOHUK CHUTHaI, WMIIYJbCIA CUTHAI
Kypunuinga Oynaau. Kywaiitupruuna — Oumonsgp TpaH3ucTopiap, MalIoH
TPAH3UCTOpJIAPU MLUTATHIAIU.

Kyuaiitupriu kackamgmapu — 6up Ba Oup HeuTa KackajigaH ubopat Oymaiau.

Kywaiitupruunap — 4uM3MKIM  Ba  HOYM3MKIM  XOJjarTaa  MIUIAWIW.
KyJalTHprudHUHT YacToTa OpalWFd — KydaWTupumr Oyiindya KydalTHPHII

K03(ppUIMeHTH OUp XU KaTTanukaa Oyimamam.

I
K, =2 _ mox 6Vl

g

L -
K =2 _wyunaxuud OFluua,

u

-

Ky =" _yyssam Oytiuua |,

54



Kyuaiitupruy napamerpJiapu

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(15 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Kyuaiitupruu ne6 Kaumail Kypuimara | Tamaba yiimaiinm  Ba  XaBoO

antunanu? Oepamu

2. KyuailtTupruunu dactora Oyitmua | Tanaba yiinaiinn Ba  XaBoO
Ky4JaiTHpHII OpaJTUFU HUMaHU | Oepaau

Kypcartaau?

3. KyuaiiTupurin Koa(ppunmentu | Tamaba Vitmaiimn Ba  kaBoO
HUMaHH Kypcaranm? Oepamu

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIIHU
JaBOM 3TTUPAIH.

KyuaiitTupruuHu  Xycycuii  XaJlaKUTH.
AMIUTUTYIQHUHT  JIMHAMHUK ~ Yerapacu.
Kyuaiitupruunapna Oy3uumuiap:
HOYM3MKIM  Oy3Ww/IMII,  4YacTOTaBUM
Oy3uuil, thazoBuii Oy3uul.
Kyuaiitupruunapau aMILTUTyaa
XapaKTepUCTHKACH, aMILIMTyda 4actora | Tanabanap »wmuragu Ba €310
XapakTepucTukacu, asza — yacToTa | Ojlaau

XapaKTepUCTUKACH. Ammnutyga  —
4acToTa XapaKTepUCTHUKAHUHI XWJIUIa
Kapab OBO3 dYacToTa KydaUTHprud-
Japura, [OKOpM  YacTOTalIu  Kydaii-
TUPrU4iapra, KeHI TOoJocalu Kydaii-
TUpru4jiapra TOp I[oJiocald  Kydaii-
TUpru4iapra Ba y3rapmac TOK
KydalTupruwiapura OYIMHUIIU XaKuaa
TyIIyHYara sra Oymaawiap.

3-60cKuu 3.1. Mag3yra gKxkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHumii YbTHOOPUHU acocui Mmacajara | ojiaau

(10 munyT) Kapartuianu. Paon TanabanapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

1. OBO3 Ky4yalTHPrUWIapUHHM 4YacTOTa | DIIUTAAN Ba

2-6ocKknu
Acocnii
(65 MuHyT)

oyiinJa KyYauTUPHIIL OPAIUFUHM | aHUKJIAIITHPUIIAIN
AHUKIALLL.

2. OBO3 Ky4alTUPTUYUHU DmuTaay Ba
XapaKTepUCTUKATAPUHU YH3UILL AHUKTAII THPHIAIH.
3. OBO3 Ky4YaWTUPrHYMHM Ky4aUTUPruy | DIIUTAIA Ba
Koa(h(pULIUEHTIApUHU E3UILI. AQHUKJTAII THPHIA TN
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15 — mamfFyJi0T Oyiinya xyJjoca
Tanabamap KyJaWTHUpruygard XajgaKariap, JUHAMUK JIHANa3oH, YacTOTaBHMA
Oy3unui, a3oBUid OYy3WIHMIN Ba HOYM3UKIM Oy3wmMiniap Xakuma OwauMmra sra
oynmammnap. ly Ownan Oup KaTopaa Ky4aWTHPTUYHU aMIDIMTYAa, aMIUIMTYIA —
gyactora (pa3a dYacToTa XapakTepucTHKanapuHu Owragmwiap. OB03 dacToTa
KYJalUTUPTrUwIapyu, OKOPH YacTOTAIM KYJaWTHPIUd TOP TONOCATA KyJauTHprud,
KeHI' TIOJIOCAld KyJaWTUprU4 Ba y3rapMac TOK Ky4YaWTHPrHYIAPHHUHT YacToTa

Oyiinua Ky4alTUpHILI OpajuKIapy XaKujaa TyllyH4yara ara Oymaguiap.

Busyan marepuamwiap
OB03 KydallTupruuu — 4vactoTa Oyiimya kydaiitupuin opamuru 200'u-20kI1y
radya, ysrapMac TOK Ky4YaWTUpIuyud - 10>+10°Ty  raua, I0KOpY  4acTOTaIu

Kydautuprud - 10k['u+200mI1, keHnr nonocanu kydautuprud - 20I'm+200mI; Top

10K0pU

. f y .
[oJIOCAIA ~ Kydatupruda  ———<11; Kyuaiitupruyga XyCycuid XajlaKpriap —

nacm

UCCHUKIIUK  HaTUXacujga Ba KyYaUTUPIU4Y  SJEMEHTJIApUHU  XOCWI  KWJIraH

xanakutinapgad —ubopar. KywaldTupruyga HOYM3UKIM — Oy3WIMIN — YMKUIIIATH

KYWIQHUIITHUHT [TAKJIA KUPUIIIArd Ky4IaHUII [IaKJIUra Hucbaran y3rapamiu.
YacroraBuii Oy3uiHill — YUKUII CUFUMUHHUHT 4acToTacu (pa3aBuil Oy3wimin —

YUKUII CUTHAIMHUHT (pa3acu KUPUILI CUTHAIMHUHT (ha3zaculiad papKiaHaau.
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Ky4yailTupruy kackaJjjlapuHy Ml X0JIaTH

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(16 mamryJioT)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Kywaiitupruunapuu Kadmaii xapak- | Tamaba yiimaidnm Ba  XaBoO

TepUCTHKAIApu 60p? Gepau
2. Kyuwaiitupruunapna Kanmaii  Oysu- | Tanmaba yilnmailnum Ba  kaBoO
nuniap copup Gynamu? Gepau
3. @oiiganmu um Kosdunrenty Kannaii | Tamaba yimadimu Ba XaBoO
OupnuKIa aHuKIaHAIH? Gepanu

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIOIHU
JaBOM 3TTUPAIH.

Kyuaiitupruy KacKaJJlapuHu U1l
xonaraapu. Kywaiitupruunu A, A-B
xonariapaa UILTAIIUHA rpaco-
AQHATUTUK METOJ OpKAIW aHMKIaHaIu.
ByHUHr y4yH TpaH3UCTOPHM CTaTUK
YHKULIT Ba CTaTUK KUPHUII
XapakTepucTHKanapura JAUHAMUK
XapakTepUcTHKa  Kypwiaaud. ByHuHr
y4yH CTaTHK Xapakrtepuctukaga E, Ba
R, Jlap  OenrwraHaad — Ba 10K
XapakTepucTukacu yrkazwiagyd. Himuu
HYKTaHUHI 10K  XapaKTepHCcTUKacuiaa
KoMnanumura Kapab A xomatr B xomar
Ba A-B xomar wmaBxyn. Huounm
HYKTaHUHT JKOWTaHUILIUTa Kapab
YUKUILJIa CUTHAT IIaKId Ba (p.M.K. Xap
xu1 Oymanu. Macanan: Kyyailtupruy A
xonatna wmpiaranga ¢.u.x. - 20+30%,
B- xonarna ¢.u.x. — A Ba B xonaTHuHr
ypracuma 6ynaau.

3-60cKuu 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHumii YbTHOOPUHU acocui Mmacasara | ojiaau

(10 muHYT) KapaTHIagy. daon TayrabaapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

1. AHuK OuUp TPaH3UCTOPHHHI CTATUK | DIIATAIH Ba
XapaKTepUCTHKAcUra [IUHAMUK Xapak- | aHUKIAIITHPUIaIn
TEPUCTHKA  4Yu3ub  MIIUM  HyKra
aHMKIaIl.

2. I'paux opKanu KUpUII Ba YM3HII | DIIMTAIH Ba
CUTHAJUIApPUHUA aMIUTUTYIAaCUHU aHUK- | aHUKITAIITHUPUIaIN.
JIall.

2-00cKuy
Acocnii
(65 MuHyT)

Tanabanap smwuragy Ba €310
onanu
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16 — mamfyJ0T Oyiinya xyJjoca
Tamabanap Ky4aWTHPrUuyHA JUHAMUK XOJIATJArd MaBXyja OViIaaWraH HIIYd
Xxonariap OwiaH spHH A Xomat, B xomat A-B xonar Tanmmanuiap. By xomatmaru
KydauTUprudHd  (p.M.K. HH aHUKIaHagW Ba rpadoaHAIMTUK METOJ OpKalH
KyJalTUpMOKYM OYyJraH CHUTHal Ba KydYailraH CHTHQIHUHT TOK OViiMua Ba
KyWwIaHHII OVilMya IIaKJid, aMIUIMTYJIacd aHHWKIaHagu. Xamaa MaBXyl XoJaTaaH

OomiKa xosiaTra YyTUII Y4yH HUMa KWIHMII KepakJIMIMHU Tanabanap Ounanunap.

Busyan marepuamiap
Kyvaiitupruynu cuHdpaapy — Ky4aWTUPIMYHU JUHAMHUK XOJIATHUAArH WIIYH

HYKTaHUHI [OMHAMMK XapakKTepUCTHKaga XKOWIAHMII YpHUHM Kypcaragu. A -

cuH(uga Ky4yaUTUPruuyHUHT (p.M.K. KamMpoK Oymaau, amMMo KydailiraH CHTHAJIHUHT
maknmu Oyiuda Oy3unumu kKam Oynamu. B — cunHbuaa KydaWTUPTUYHUHT .U.K.
KaTTa Oymamu, KydailTaH CHTHQJTHUHT IMaKIUHW Oy3wiumu Kynm Oymamu. A Ba B
cuH¢uaa Oy xonamiap ypracuma Oyrmamu. Bup xonmaTmaH MKKWHYM XOJaTra YTHIINA
yIyH KYYalTUPIHYHU y3rapMac TOK OyiiMuya WIUIAMIMHA CWIXHUTHUII  Ba

KOJUIEKTOPIAH YTaIuraH TOKHM y3rapTUPUIL JIO3UM.

18-pacwm.

Kyuaiitupruyaunr Yb ynaHuiln cxemacu.
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Ky4ailTupru4iapHu TalIKWI 3TraH 3JIeMeHT/Iap Ba XapaKTepPUCTHKACH

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(17 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Kyuaiitupruynunr  Kaupaii um | Tamaba yilnaidnm Ba  kaBoO
XOJaTiaapu MaBxyn? Oepanun

2. Kyvaittuprua A xomatna unpiaraHga | Tamaba  yitmaiimn Ba  kaBoO
¢.u.K. Heya pou3HM TaIKUI Kuaau? Gepanu

3. Kywaiituprua B xonatna wnniaranga | Tamaba  yiimaiimn Ba  kaBoO
¢.u.x. Heua pOM3HU TALIKWIT Kuiaau? Oepanu
2.2. VKuTyBuM BH3yan MaTephaIiaH
thoiinananran xonga Mabpy3a YKUIIHU
JaBOM OTTUPAJIH.

2-60cKu4 Bunongp  TpaH3ucropiaH = Ky4aWTHp-
Acocwii TMYHUHT YMYMUH  BMHUTTEp  YJaHMII
(65 mMuHYyT) cxemacu Tyswirad. Ky4alTHpruuHuHT

XOCHII KWIUII Y4yH OOIIKapHIyBYH
alleMeHT, MaHOa Ba R, Kapmmimk
nnutatwiagd.  Kywaiitupruaamar - 6asa
OWIaH SMHUTTEp Opanuruaard kupuinura | TamaGanap smmTtanu Ba &3u0
Ky4auTUPMOKYHU Oynran curtHai | OJiaau

Oeputam. Kyuaiiran CUTHAJT
KoJuleKTopaaH osuHanu. Kywaitupruy
y3rapMac TOKAa wuuutamuy y4yyH -E,
MaHOa ylaHaau. Kyuaittupriuunu
KydalTupuml  Koa(puUUEeHTH, napa-
merpnapu, AX, AUX xapakrepuc-
TUKQJIapu aHUKIaHaIu. Kyuaiitup-
I'MYHU 9KBUBAJIEHT CXEMalapu TYFpPUCU
Tasabanap TyLIyHYa XOCHI KWIaausiap.

3-60cKuy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &€3u0
SIKyHmii bTUOOPUHU acoCHii Macajara | ojaau
(10 munyT) KapaTuiaay. @aon TayrabaapHu

parGaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:

1.  KyuailTupruugaru ajieMEHTIapHU | DIIUTAIU Ba
BaszupacHM aHMKJIALLL. AHUKTAIITUPWIAAN
2. KyualiTUpruuHu mnapaMeTpiiapuHu | DUIUTaau Ba
QHAIUTUK U(OAACUHU E3ULL. AHMKJIAIITHPUIIAIH.
3. Kyuaiitupruuan Hazapuii AX Ba | DmmMTagu Ba
AYX japHu Kypwiil. AQHUKJIAIITHPUIIAIN
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17 — mamfysoT 0yiinya xyJjioca

Tanabanap Owumondp TpaH3UCTOpPHAH TAIIKWI TONTAaH KyYaWTHPTHYHUHT
YMyMUH 3MUTTEpP YJIaHUII cxemacu, uiwiam npuHounud, AYX, AX mapamerpiapu
Ba ®KBHMBAJIEHT cxeMacu Oyiimua Ownumra asra O6ymamumap. Ly Ounan 6mp KaTopma
yaap KydalTupruuyHu Tamkun Kuiarad siaementiap:R.,R',R"sR,, C,,C,,C ., HUHT
BazucalapuHu aHuKnaiounap, xamiga Ky4aUTUPIUYHUHT Kalicu mapameTpiiapu
Ky4YalTUPUII Xapa€Huua Ky4yaluuIlIuHUA aHUKIaiau.

Busyan marepuamwiap

BomKapunyBuu ajeMeHT — OUIoOnsap TpaH3uctop. E - KydaUTUPrudyHu MIIIIAIm
y4yH 3apyp Oyiran manOa.

E.- XOmiekrop TOKMHU XOCWI KWIYyBUM Ba YUKUII  KYWIAHUIIHUHU
AMIUTATY/IACUHUA aHUKJIOBUU KAPITUIIHK.

Curumnap C,, C,, — TOKHM y3rapyBuyaH TalKWI1 3TYBYMCHHH YTKa3alw,
TOKHUHT y3rapMmac TallKuil 3TYBUUCUHU YTKa3MajIu.

R'\,R"s — kupummga TuHY y3rapmac XosaTHH Xocwin Kb Oepub, 0Oasa,
KOJUIEKTOp, SMUTTEP y3rapMac TOKJIApUHH Ba OyHra MOC AMUTTEp, KOJUIEKTOp, 6aza
y3rapmac Ky4JaHUIUIAPHU XOCHUJT KUJIa Iu.

C, —manHbuii Teckapy OOFIaHUII XOCUIT KUIIa IH.

R, — TpaH3ucTOopaa TepMOCTAOMIN3AIMSI XOCUIT KUIaIu.
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Ky4yallTHupruyHy yMmyMuii JMMUTEP YJIAHUII CXEMACH

Ba 3JIeMEHTJIAPUHUHT Ba3udacu

Mabpy3a MalIFyJJOTHHHHT TEXHOJOTHK KAPTacH

(18 mamryJioT)

BocKuu BaKTn

@aonusaT Ma3MyHU

YKurypun

Tanaba

1-6ocKknu
Kupum
(5 mMuHnyT)

1.1.YKyB MamryJIOTMHUHI MaB3y pexXacu
XamJaa KyTWIaETraH HaTuxanap MabiyM
KWIMHAIH.

DuuTuiany Ba €3ub onanuiap

2-60cKu4
Acocnii
(65 MuHyT)

3-60cKimy
AxyHuii
(10 muHyT)

2.1 TanmabanapHu jgapcra — Tad€prapiivk
JapaXacUHU aHUKIAll Y4yH TE3KOp CaBOJ
’kaBoO yTKa3uiaau.

1.  KyyaliTUprUYHMHI  YMyMHIl  3MUTTEP
yIaHMUII CXeMacula KydairaH CUTHaJI-HUHT
Kalicl mapameTpy Kydasiu.

2. YuKum curHaay OWjaH KUPWII CUTHAITH
opacugaru ¢azanap dapku Heua rpamyc?

3. Kyn KacKaui1 Ky4auTupruyjaa
KYJaUTUPTUYHUHT YMYMHUU SMHTTEP YJIaHUII
cxamacu Ky4alTUPrU4IapHUHT Kaiicu
OYTMMHIA MIUTATUIAIH.

2.2.  Vkurysum  Bu3yan  MarepuaniaH
tpolinananran xosnga Mabpy3a YKULIHU JaBOM
ITTUpAIU.

Bunomnsp TpaH3UCTOPAaH TY3WJIraH
KYJaUTUPrHYHU ~ YMyMud  0a3a  yJIaHUII
cxeMacu. KywaliTUpruuHM XOCWI — KHJIUIL
y9yH OOIIKapuIIyBYd 3JeMEHT, MaHOa Ba R,
Kapmwiuk uiwiatuiaangd. KydalTHpruuHUHT
aMUTTep OuaH 0aza OpaluFUIard KMPHILUTA
KyJalTHP-MOKUH OyiraH cUrHag Oepuiiamu.
Kyuaiiran curaan 6a3a OWiaH KOJUIEKTOPAAH
onuHaau. (0a3a KUPUII Ba YUKUII 3aHXHUPH
YUyH yMyMuii).

-E, MaHOa KOJUTEKTOpra yIIaHaIH.
Kyuaiitupruynu Ky4YauTUPULL K0a(p-
tpuumentn, mnapamerpiapu, AX, AYX
XapakTepucTUKalapyu aHuKIaHaaud. Xamaa
Ky4alTUPTHYHU 9KBUBAJIEHT  CXEMacHu
TyFpucuaa  Tanabagap  TyIIyHYa  XOCHJI
Kusiaguiiap.

3.1. MaB3yra sKyH scaiigu, Tanaba
9bTHOOPUHM aCOCHIl Macaiara KapaTuiajiu.
®aon TamabanapHu parOaTIaHTHPUITAIN.

3.2. MycraKun vl yuyH Bazuda:

1. KyyaliTUprudHUHT  mapameTpiiapuHu

Tanabanap xaBo06 Gepaau

Tanaba Vilmaiiogm Ba  kaBoO
Oepanu

Tanaba Vilmaiigm Ba  kaBoO
Oepanu
Tamaba Vitmaiinn Ba xaBoO
Oepamu

Tamabamap »mmrand Ba &3m0
ornauu

Tanabanap »muTagu Ba €316
onanu

DmuTaau Ba

AHATUTUK M(OJACUHU E3ULLL. AHUKJTAII THPHIATN
2. Kyyaiitupruu sineMeHT/IapHU Ba3uacuHu | DIIUTagu Ba
aHMKJIaLl. AQHUKTAIITHPUITIAIN.
3. Kyuwaiitupruunu Hazapuii AX Ba AYX | Dmwmragu Ba
JIAPUHU KypHIIL. AHUKTAIITHPUIIAN.
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18 — mamnfysoT Oyiinua xyJjoca

Tanabanap Owumondp TpaH3UCTOpPHAH TAIIKWI TONTAaH KyYaWTHPTHYHUHT
ymymuii 6a3a ynaHumn cxemacw, unpiam npuHimmi, AX, AUX, mapamerpiapu Ba
DKBUBAJIGHT cXxeMacu Oyiimya Ownmmra sra Oymagwiap. Iy Ouwnman Oup Karopaa
ylap KydyaWTUprudHW Tamkuia Kwirad osnemedtiap: R'G,R"sR,C,,C,, Hunr
BazuaapuHu aHuKmaiguiaap. Xamjaa KyJalTUPTHYHUHT Kalicu mapameTpiiapu
Ky4YalTUPUII Kapa€Huaa Ky4yaluuIlIuHU aHUKIaiau.

Busyan marepuamwiap

BomKapuiyBun s7eMeHT Ouruigp TpaH3uctop. E, — KyJalTHPruyHU HIUTAIITA
y4yH 3apyp Oyiran manOa.

Ca,, Ca, — a/IeKTp TOKMHM Yy3rapyBYaH TAIIKWI STYBUUCHHU YTKAa3aju, DIIEKTP

TOKMHM y3rapMac TalIKWI 3TYBUMCUHU YTKa3Malau.

R';,R"s - kupummga tuHY y3rapMac XoJlaTHU Xocud KuiauO Oepaau Ba Oasa,
KOJUIEKTOpP, AMUTTEp y3rapMmac TOKJIApUHU OyHra MOC 3MUTTEp, KOJUIEKTOp, Oa3a
y3rapmac KywIaHHIUIAPUHU XOCWJI Kuiaau. R, TpaH3ucTopaa TepMocTaOuIu3aius

XOCcH Kumub Oepanu.

—E,

L

mur| [Usep URZ R__ll‘;J 3= —_—C4 |:|R5 Ui

.

19-pacm.

Kyuaiitupruyau YD yinaHum cxemacu.
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20-pacm.

Kyuaiitupruunu YK yimanum cxemacu.
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Ky4yailTupruaiapHu yMyMui KOJUIEKTOP YJIAHUII CXeMacH

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(19 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
Ykurysun Tanaba
1-6ockuy 1.1.YKyB mMawrrynoTuHMHT MaB3y pexacu | DUIMTHIAIM Ba €316 onajauiap
Kunpum Xamla KyTHIaETraH HaTHXalap — MablIyM

(5 mMunyT) KIIMHAIA.

2.1 Tanabamapuu jgapcra Taiéprapnuk | Tamabamap )kaBoO Oepanu
JAapaXaCMHM aHMKIAIl Y4yH TE3KOp CaBoll
’kaBoO yTKa3uaau.

1. Kywaiitupruu ymymuii 6Gasza ynanumn | Tamaba Viimaiinm Ba  XaBoO
cXeMacuga KyyaWraH CHUTHQ&JIHUHL — Kaicu Oepanu

napameTpiaapu KyJasiau?
2. YuKum curHany Owiad kupuin curHanu | Tamaba yiimaiimm Ba XaBoO
opacuia (hasanap papkm Hewa rpamycra | Oepaiu

TeHr?
3. Kyn KacKa Kyuyaiitupruyna | Tanaba Vitnaiiam Ba  kaBoO
KYJaUTUPIUYHUHT yMymMuidl 0a3za ynauuin | 6epaau

cXeMacu KyJalTHPIrHYHUHT Kaicu OyIuMmuma
unuiaruianu?

2.2.  VKkuryBum  BH3yanm  MaTepHalIaH
tholinananran xosga Mabpy3a YKULIHU JaBOM
ATTUPAIN.

Bunonsp TpaH3UCTOPAaH TY3WJIraH
KY4alTUPTUYHUHT YMYMUIA KOJUTEKTOP
yIaHUII cXeMacHu Ty3wiran. KydalTupruaau
XOCWI KWIHIN yIyH OOIIKAPHITYBYM BIIEMEHT,
MaHOa wnpiatwiand. KonraH —arieMeHTIap
CXeMaHU HOpMaJl MHIUIAIIM YYyH XU3Mar
Kwiamgu. baza asMmurtep opaiuFura KUpHII
curHau  Oepwianu,  YWKUII  CUTHAIH
aMuTTEpAaH onuHagu. Cxema KackKaaap
opacura  OJIMHTU  KaCKaJI-HUHT  YUKUIII
KapIIMJIUTUHU ~KEHUHTM KacKaJHUHI &KU
IOKJIAMaHUHT KUPHULI KapIIMIUTUHU
MYBO(UKIAIITUPUIL ~ YYyH  MUILUIATHIAAH.
Kyuaiitupruuamn Ky4YauTHUPHII
K02 pULIUEHTH, AX, AYX apu
aHUKITaHAI}. Xampia Ky4al-TUPTUIHU
DKBUBAJIEHT CXeMacu TYyFpucHiaa Tamabanap
TYIIyHYa XOCWJI KUIaguiap.

3-60cKuu 3.1. Mag3yra gKyH sdcaigm, Tamaba | Tamabanap »mmraad Ba €310
Axynuit bTHOOPUHM aCOCHiIl Macajlara Kaparuiaau. | Oaan

(10 munyT) | Paon tamabamapHu parOaTIaHTUPWIAIM.
3.2. MycraKu Ui y4yH Basuda:

1. KyvaiitupruwiapHd  mapaMeTpiapyHH | DUIMTaIU Ba

2-6ocKknu
Acocnii
(65 MuHyT)

Tamabamap smmragm Ba &3m0
ornaiu

aQHATUTUK M(OJACUHU E3ULLL. AHUKJTAII THPHIATH
2. Kyuaiitupruunaru DIIEMEHTJIAPHU | DIIMTAIN Ba
BaszuacHU aHUKIALL. AHMKJIAIITHPUIIAIH.
3. Kyuaiitupruuau Hazapuii AX Ba AYUX | Dummranu Ba
JIAPHU KypHILL. AHUKJIAIITUPWIAIU

65




19 — mamFysoT 6yiinya xyaoca
Tanabanap Oumonsgp TpaH3UCTOPAAH TAIIKWI TONraH Ky4aUTHPTUYHH YMyMUUH
KOJUIEKTOp Y/IaHWII cxeMacH, umpiam npuHimmu, AX Ba AUX, mapamerprapu Ba
DKBHUBAJICHT cxeMamapu Oyiimda Ownumra sra Oymagwiap. Ly O6mman Oup Katopaa
ylap Ky4yaWTHprUyHM TamKuwn Kuiradn anementiap: R'R"s,C,,,C,,R, mapuunr
BazuaapuHu  aHUKmIaiguiap, xamga Oy CcXeMaHMHT Ba3uaCUHHU  MIILIAIl
coxacuHu Oenrwnaigwiap. By aHUKIaHUII Ky4alTUPTUUHUHT TapaMeTpiapuHU

KaTTalnukiapura Kapa® GenruiaHaiy.

Busyan marepuamiap
BomKapunyBuu anemMeHT — Ouronsgp tpaH3uctop. E - KydailTupriuu manOaiiu.
C,, C, — oneKTp TOKMHHUHI Vy3rapyByaH TaIlIKWJI OSTYBYMCHHM YTKa3ajH,
TOKHHMHT y3rapMmac TallKuil 3TYBUMCHHH YTKa3MaiIu.
R',,R"s — kupumma TuHY y3rapmac XOJATHM XOCWJ KuiauO Oepaau Ba 0asa,
KOJUICKTOP, SMUTTEP y3rapMac TOKJIApWHHM Ba OyYHra MOC AMHUTTEP, KOJUICKTOp, Oa3a
KYWIAHHIIIJIAPWHHA XOCHIT KUJIaIH.

R, — TpaH3ucropaa TepMocTaOMIM3aud XOoCua Kb Oepau.
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YMyMuUil HCTOKIM KYYaUTHPIru4

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(20 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. KywaiitTuprugyHuHr ymymmid  konl- | Tamaba yimaiimm Ba  xaBoO
JIEKTOp YJIaHWII CXeMacH HUMa YdyH | Oepaau

WnuIaTuiIanu?

2. Kywaiitupruunu  Kaiicu mapamerp- | Tamaba yiinaiimn Ba kaBoO
Japy KydJasau? Oepamu

3. C,, C, - onexrponutuk curumiap | Tamaba Viimaiimu Ba  kaBoO
HUMa Y4yH Kepak? Oepamu

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIIHU
JaBOM DTTUPAMIH.

MaiitoH  TpaH3uCTOpJIapu  OpKaju
YMYMHI1 HUCTOKJIU Ky4YauTUPIrUYHU
YITaHUTI cxemacy, CTOK-HUCTOK
XapaKTepUCTHKACH, TlapaMeTph dKBHU-
BAIEHT CXeMach XaKuja MablIyMOT
Oepumnany. Tanabanap smurtagn Ba €310
IOxnama xapakTepUCTHKACHHU KypHLI | OJlajiu

Ba UIITIH HyKTaHH aHMKJTaI.
[MpuHIMUAAT CXeMaHW TAIIKWI KHIraH
aleMeHTIapHu  Basudacu.  Maiinon
TPAH3UCTOPU OpKATH XOCHI KUJIMHTaH
CXEMaHUHT ouromsp TPaH3UCTOP
opKau XOCHJT KUJTMHTaH
Kydailtupruygan — ad3auturd  xakuua
MabIyMOT OepHITajin.

3-60cKuu 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHmii bTHOOPUHU acoCHii Macaiara | oJagu

(10 munyT) Kapartuianu. daon TanabanapHu
parOaTIIaHTHPIIIAJIH.

3.2. Mycrakui Ui y4yH Basuda:

1. Kenr TapKairad Maiion | DIIUTaIn Ba
TPAH3UCTOPUHU CTAaTHK XapaKTEPUCTHU- | aHUKIAIITHPUIAIN
KaJIapyHU CIPAaBOYHHMKIAH KY4YUpHII?
2. Jlaboparopus Oax3acWgard MaiIoH | DITUTAIN Ba
TPaH3UCTOPIIAPUHH IapaMeTpJIapUHU | aHMK/IAIITUPUIAIH.
aHMKa.
3. JlabGopatopusi 0Oax3acumaru MalIoOH | DIIMTAAU Ba
TPAH3UCTOPJApUHUA  KyBBaTH  Oyiinua | aHMKITAIITUPUIAIH
rypyxJjiapra axpaTHi.

2-6ocKkn4
Acocnii
(65 MuHyT)
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20 — MamFyI0T Oyiinya XyJaoca

Tamabanmap MaiJIoOH TpaH3UCTOPJIApH OpKAIM TY3WITaH YMyMHUUA HWCTOKIIH
KYJalTUprud TYFpUCHAA YMYMHH Kyiiumarmya OwmmMra sra Oymamumap.

KYYaUTUPTUYHUHT OPUHIUIIAAT CXEeMacH;

KYJaUTUPIUYHU TALIKWI KWAITaH 9JIeMeHTJIapuHUHT Bazudacu;

KyJaUTUPIuy rapameTrpriapu;

DKBUBAJIGHT CXEMaCcHU Ba WIUIATWIAIUTAaH COXAaCH Ba CXEMAaHUHT aHAIoIIapu
OWIaH COJUINTHUPHIL HATUXKACHUAA XOCHI OYJraH 10TyKjIapu.

Busyan marepuamiap

BoiKapuiayBuu aieMeHT — MaiiioH TpaH3uctopu. E - KyuailTupruy manOaiiu.

E.- XOmiekrop TOKMHM XOCWI KWIYBUM Ba YUKUII  KYWIAHUIIMHU
AMIUTATY/IACUHUA aHUKJIOBUU KAPITUIIHK.

C,, C, — oleKTp TOKMHHMHI Vy3rapyByaH TaIlIKWI OSTYBYMCHHM YTKa3ajH,
DIIEKTP TOKMHU y3rapMac TallKWiI 3TYBUMCHUHU YTKa3Malu.

R';,R"3— kupuinga TMHY y3rapmac XoJdaTHH XOCHI KUiub Oepaau Ba CTOK, HCTOK
3aTBOP TOKJIApHHU Ba OyJiapra MOC Ky4JIaHUIUIAPHU XOCHIT KAJIaIH.

R, — MaiiioH TpaH3UCTOpUAA TEPMOCTAOMIN3AIMS XOCUT Kb Oepam.

i

T A

Claerks

21-pacwm.

Kyuaiitupruyau YC ynaHuIl cXeMacHu.
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YMyMuil CTOKJIN Ky4a THPru4

(21 mamryJioT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

BocKiu BakTn

daonusar Ma3MyHHU

S"KI/ITquI/I

Tanada

1-60cKuy
Kupumm
(5 muHyT)

1.1.Vkys MAaLIFyJIOTUHUHT MaB3y
pexacu Xamia KyTWIaETraH HaTuxanap
MabIyM KWIMHaIM.

DmuTHiaany Ba €3u0 oJamuiap

2-00cKuy
Acocuii
(65 MuHyT)

3-60cKimy
AxyHuii
(10 munyT)

2.1 TamabamapHu japcra Tar€prapiimk
JapaXacUHU aHUKIal Y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. MailoH TpaH3UCTOPU Heda XU
yIaHULI CXeMacura asra Ba KaHpai
HOMJIaHA/IH ?

2. MaiigoH TpaH3UCTOpUIAH TYy3WJIraH
Ky4yauTUprU4wIapHU  KaHgad  Xapak-
TEePUCTUKACH MaBXy/?

3. MaiigoH TpaH3UCTOpPH KYy4auTHUp-
ruyHr Oomika cxemanap Ounan Oupra
AHATUTUK XHUCOO KuitaéTranma, KaHmaii
cxeMmanaH oiinananunaau?

2.2. VKuTyBum BH3yan MaTephaIiaH
thoiinananran xomnga Mabpy3a YKUIIHU
JaBOM 3TTUPAIH.

MaiigoH TpaH3HCTOpU OpKaIH YMyMUI
CTOKJIA KY4alTUPTHYHU yIaHMIL
CXeMacu CTaTUK XapaKTepUCTHKalapH,
napaMmeTpiapd,  9KBUBAJIEHT  CXeMa
XaKuma MabayMoTra ora  Oymamumap.
IOxnaMa XapakTepuCTUKaCUHU  KypHII
Ba UITYU HYKTaHU aHMKJIaLl.
[TpuHLMIIHAT CXEeMaHW TallKWI KWiIraH
aJIEMEHTJIapHM  Basudacu.  MaiigoH
TPaH3UCTOPJIAPU opKanu XOCHII
KWIMHraH cxemMa ad3auiry  xakuiga
MabIyMOTTa 3ra Oymaauiap.

3.1. Mag3yra sKkyH scaiiiu, Tanaba
9bTUOOPUHU acocui Mmacasara
KapaTHiamy. daon TarabaapHu
parOaTIIaHTHPIIIAJIH.

3.2. Mycrakun umi yayH Basuda:

1. YMymuii CTOKJIM yJIaHTaH Ky4au-
TUPIUYHU NIapaMeTpJIapyUHU yPraHMIIL.
2. YMyMHil CTOKJIM YyJIaHTaH KydYau-
TUPIMYHU  CTaTUK  XapaKTepUCTHKA-
JIApUHU ypraHuILl

3. YMmyMmuil CTOKJIM YJIaHraH Kyvai-
TUPTUYHUHT AMHAMUK XOJIATUHU
YPpraHMILL.

Tamabamap xaBo6 Oepaau

Tanaba
Oepamu

yilmaiimu  Ba  kKaBoO

Tanaba
Oepamu

yilmaiimu  Ba  kKaBoO

Tanaba
Oepamu

yilmaiimu  Ba  kKaBoO

Tamabamap »mmragm Ba &3m0
ornaju

Tanabanap smwurtagy Ba €310
onanu

DmuTanu Ba
AQHUKTAIITHPUITATN
DmuTany Ba
AQHUKTALITHPUIIAIN.

DuTaau Ba
AHUKTAIITHPUITATN
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21 — MamFyIo0T OyiiMya XyJaoca

Tamabamap MalIOH TpPAH3UCTOPU TY3WITaH YMYMHHA CTOKJIM Ky4alTHPIAY
TyFpUCHIa Kyliumarnda Owuiumra ara Oyamaumiap:

KYJaUTUPTUYHUHT OPUHIUIIUAT CXeMacH;

KYJaUTUPIUYHU TALIKWI KAIraH JIeMEeHTJIapHUHT Bazudacu;

KYyJaUTUPTUYHU MapaMeTpriapu;

DKBUBAJIEHT CXEMacH;

UIUTaTUIAIUTaH COXACH;

CXEMaHUHI aHAJIONIapu OWIaH COJUINTUPWING ad3a/UITMKIapUHU aHUKIaHAIU.

Busyan marepuamwiap

BoiKapuiyBuu a1eMeHT — MaiiioH TpaH3uctopu. E - KyuailTupruy manOaiiu.

C,, C, — onexTp TOKMHHMHI Vy3rapyByaH TAIlIKWJI OSTYBYMCHHM YTKa3ajH,
TOKHUHT y3rapMac TallKWI 3TYBYMCHUHU YTKa3Mauu.

R';,R"3— kupuinga THHY y3rapmac XoJdaTHH XOCHI Kb Oepaau Ba CTOK, HCTOK

Ba 3aTBOP TOKJIAPHWHMU Ba yjiapra MOC KyWIaHHIIJIApHU XOCHUJI KHJIaaH.

R, — MaiiioH TpaH3uCTOpUAa TEPMOCTAOMIM3AIM XOCUT KO Oepam.

22-pacwm.

Kyuaiitnpruuan YU ynanum cxemacu.
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Kyn kackaaiu KydyautTupruy

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(22 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. VYmymmii crokinu Kydadtupruyna | Tamaba yimaiiom Ba  xaBoO
CUTHATHM KalicH mapaMeTpu Kydasau? Gepanu

2. Kywaiitupruugaru uctok Kapumuru | Tamaba yiinmadmm Ba  kaBoO
HUMa y4yH Kepak? Gepau

3. Ymymuii croknmm KydadWtmprudna | Tamaba Vimaimu Ba  kaBoO
KYWIaHHII oyiingya KydJaiTupuin | 6epaau

K02(h(pULIUEHTU KaHuyara TeHr?

2.2. VKuTyBuM BuU3yan MaTepuaaiaH

2-00cKuy choiinasmanran  xonga Mabpy3a YKHUIIHHA
Acocuit JABOM DTTUPAJIH.
(65 muHyT) CuruM  opKanmu  OOFIaHraH  Kyo

KacKayIu Ky4yalTupruuiap Kackauiapjaa
YMyMHI KydaUTHUpULIl KO3((PUIUEHTH.
AUXcu. Kackamiap opacuuaru
QIIEKTPOJIMTUK ~ CUFMMHUHI  Ba3udacu.
Cxemanarn C,, R, HuHr Basucdacu.
Yacrora  Oyswmum  K03(p(ULIUEHTH.
KydallTupruyHUHr aMIUIUTyga Xapak-
TEPUCTUKACUHUHI Xap XWI HyKTajgapu-
Jaru  MINYM  HyKTa  Ba  MIOYH
HyKTamapoard  HOYM3UKIM  Oy3WUIHIL.
da3za Oy3WIMIIHU YMYMHMH HUFHHAKCH.
Cxema o2JeMEHTIAPUHUHI  Ba3udacu.
AYX s71eMEHTIapHUHT TabCUPH.
3-60cKuy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &3u0
SIKyHuUi 9bTUOOPUHU acocui Mmacajara | ojaau

(10 muHnyT) KapaTuiaay. daon TanabanapHu
parOaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:

Tamabamap smmragm Ba &3m0
ornaju

1. VYu Kkackaud  Ky4aWTHPIUYHU | DIIUTAIN Ba
KacKaylapy  ajloxuga  BasugacHHU | aHMKIAIITUPHIIAINA

VPraHuiil.

2.  KyyaiiTupruyHu napameTpiapyuHu | DIIUTAAN Ba
aQHUKJIalll Ba ypraHuiil. AQHUKTALITHPUIIAIN.
3. VY4 kackam  KyyaWTupruyga | DIMUTAId Ba
UILTATWIaUTaH TPAH3UCTOPJIADHM | aHUKITAIITHPHIIAIH
AHUKJIALLL.
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22 — MamFyIo0T Oyiinya XyJaoca

Tanabanap 3Ta KacKamiu Ky4yalTUprud YHUHI Ba3ugacu Ba MIUIATHINMI
coxacu Oyinya TymyHuara ora Oymagwnap. Iy Owman Oup  Katopaa
Kydailtupruyauar - AYX  cu, wumum objacTh  KacKalapuIard — HOYU3UKIIY,
yacToTaBul, pazaBuii Oy3WIUILIAD yJTapHU aHUKIALI, 3JeMEHTIAPUHUHT BasudacH
TYFpHUCHIA TYIIyHUYajapra ara Oyaamuiap.

Busyan marepuamwiap

VYmymuil  kyunanuimn  OyiiMya  Kydailtupumn  KoadpuimeHtd xap  Oup
KaCKaJHUHT Ky4JIaHUII Oyiinya KydalTupuil Koa((UUUueHTH KynauTHUpuiIaam.

Yacrora Oyilmua ymymuil Oy3wiuil KoapuuueHTH Xap Oup KacKaJHUHT
yactoTa Oyiinda Oy3wiuil KoaduuueHTIapuau Kynaiitmacura tedr. Masza 6yitnua
ymymuii Oy3unuin Koa(pUIMeHTH KacKayiapaard asza Oy3wium KoahuuueHT-
JapuHu WuFuHOUcura TeHr. Ymsukmu Oyswiuippa AYX HHMHr mact Ba [OKOpU

yactoTanapia Oysuaum comup Oynamum. Ypra Kuemuma sca Ku ysrapunmacian

Komaau.

23-pacm.

VY4 KOCKaaIu CUFUM OpPKaJIi OOFJIaHT'aH TPAH3UCTOP.
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KyBBar Kyuaurupruam

Mabpyaa MaIIfFyIOTHHUHI TEXHOJTIOIHK KapTacu

(23 mamFynor)
Bockuu Bakru @aonuAT Ma3MyHH
YKurysun Tanaba
1-60cKua 1.1.Vkys MaIIFyJTIOTHHUHT Map3y | DmUTUIanU Ba €310 onaguiap
Kupumm pexacu xamia KyTwiaa€TraH HaTuxanap
(5 MuHyT) MabIyM KUJIMHAIH.

2.1 Tamabamapuau jpapcra Tai€éprapnuk | Tamabamap xaBo6 Oepaan
JapakXaCHU aHMKIAIl yYyH Te3KOp
CaBOJI XaBOO YTKa3WIIQ/IH.

1. Huma yuyn Kyvadtupumga yu | Tamaba yimaiimm Ba  xaBoO
KaCKaJUIi Ky4alTHPIUd UILTATHIAIN ? Oepanu

2. Xap Oup kackagHuHr Ba3ucpacu Ba | Tamaba yiinaiinu Ba XaBoO
CUTHAITHMHTI Kaiich TapameTpu Kaiicu | Oepaau

Kackajna Kydasau?

3. Kackaggaru Oy3unuuuiapHuHr Oup | Tamaba  yimailnm Ba  kaBoO

2-60cKu Oupura myHocabaTu KaHmaii? Gepanu
Acocuit 2.2. YKuTyBuM BH3yaJl MaTepHallIaH
(65 MuHYT) ¢oiinananran xomnga Mabpy3a YKUIIHU

JaBOM DTTUPAMIH.

KyBBaT Ky4alTHUpruuum. «A» Xojaria
UIIUIOBYM  TpaHC(POPMATOPIH  KyBBaT
Ky4ai TUPrUYUHUHT NPUHIUITAAT
cXeMacH  Ba  WIUIAII  [PUHIMIIN.
XapakTepucTUKacH, napameTpJiapu.
WNimmatuimmm — coxacupgard — CXeMaHWHT
ad3auMry  Ba  KamMuwiurd.  bomka
KaHgaii cxema Oy CXeMaHM aIMalITHpPa
OJIMIIM TYFpPHCUIA TyLIyHYara ara Oyia
onanunap.

3-60cKuu 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHmii bTHOOPUHU acoCHii Macaiara | oJagu

(10 munyT) KapaTuiaay. daon TanabanapHu
parbaTIaHTUPUITA/IN.

3.2. Mycraku Uil y4yH Basuda:

Tanabanap smutagy Ba €310
onanu

1.Cxemanaru TpaHC(OpPMATOPHUHT | DIIUTAIU Ba
Bazuacn  OMpMHYM  Ba  MKKUHYM | aHMKIAIITUPHIIAAN
ypamjaru dyjramiiap COHMHM aHUKJIALLL.
2. «A» XoJaraa ANUIafgurad | DIuUTagd Ba
KyJalTUPIUYHU TpacoaHaIuTHK yCnyd | aHuKIalITUpHIagu.
OWIaH aHAIA3 KUIHUIIL.

23 — MamFyJI0T Oyitnua xysaoca
Tanabanap «A» xonatna UIUIOBYM TpaHCOPMATOP/IM KyJalTUPTUUHU HUIUIALIT
NPUHLUIOMN YJAHULI CXEMACH, XapaKTEPUCTHKACH, JJIEMEHTJIAPUHHUHI Ba3udacy,
napaMerpiapu. ['pacdoananutuk yciayd opKaid aHanu3 Kuwiaawiap, Xamzaa

UIITATWIUIT COXACHHU aHUKmam Oopacuia TyllyH4ara ara Oymamgumiap.
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Busyan marepuaiap
«A» Xxonaraa WIUIOBYM KYYAUTUPIU4Y MINYM XapaKTEPUCTUKAHWHT ypTa
KrucMuaa MIUIaiIural TpaHcopMaTopind KydauTupruy.
TpanchopmaTopHuHr Tpancgopmanud KoappuuueHTH — TpaHCHOPMATOPHUHT
OMpUHYM ypaMuaard Yyinamaap COHUHM HWKKUHYM Ypamugard dyjaamjaap COHHUIa
HucOatu. CxeMaHUHT hoiany Uil KOd3(PGUIUEHTH YUKUIIIArd KyBBaTHU, CXEMaHU

WIIAIA ~ Y4yH ©9JeMeHTiIapra capg Oyiaran KyBBaTHMHI HucOaTH OwiaH

aHUKIIaHaau.

gt

24-pacwm.

A XoJataa MILIOBYM TpaHcapMaTpiu KyBBaT Ky4alTHPrUyu
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HNKKH TAKTIH KYBBAT KyYa TUPTU4YH

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(24 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXaCHMHU aHMKIAl y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. «A» Xxonatma wuniaimurad TtpaHc- | Tamaba yimaiimm Ba  xaBoO
copmaropin KydautuprudHu oiinany | 6epaau

uu Kod(uUUMEHTH KaHyara TeHr?
2. «A» Xxomarma wunuiaiguraH Kydai- | Tamaba Vitmaiimn Ba  kaBoO
TUPIUYHYU KaHpaail ad3a/ulMrd Ba KaHpai Gepanu

KaMYMTUTH MaBXxyj?
2-60cKuY
Acocuii 2.2. SU’KI/ITquI/I BU3yall MarepuaiaH
(65 MuHyT) thoiinastanran  xosiga Mabpy3a yKHUIIHH
J1aBOM DTTUPAMIH.

WKKHM TakTiM KyBBaT Ky4aWTHpPTUUIApH.
[MpuHIMNHMaT  CXEMaHUHT  TY3WIHIIIH,
UIDIAl  TPUHIMIN  3JIeMEHTIAPUHUHT
Bazucacu, KUPHIII Ba YUKUIIT
TpaHC(OPMATOPJIAPUHUHT  Ba3uaaapu.
CxeMaHu TpaHCc(OpPMATOPCU3 MHKPO-
cXeMmama XOCWJI KWIWII BapuaHTIapu Ba
OomiKa cxemanapaan ag3auTUKIIapy.
3-60cKug 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHmii bTHOOPUHU acoCHii Macaiara | oJagu

(10 muHYT) KapaTHagy. daon TayrabaapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

Tamabamap »mmragm Ba &3m0
ornaau

1. MKk TaKmM KyBBaT KydalTHp- | DIIUTAOW Ba
TUYJIapUHA MHUKpOCXeMana XOCWJI | aHUKIAIITUPUWIaau
KWINLLI CXeMaJlapUHU YPIraHMILL.
2. HWKKM TakTIM KyBBaT KydailTwp- | DIIMTAIH Ba
THYUHUHT oup TaKTIIA KyBBar | aHUKTAITUPUIAIN.
KyJalTupruyujiad ad3ajuInry.

24 — marFysI0T Oyitnua xysaoca
Tanabanap ukku TakTIu «B» Xonmarma UIUIOBYM KyBBAaT Ky4alTHPTHUTapUHU
NPUHLUIHAT CXeMaJIapuHU  TY3WIll, WIUIAll [PUHIUIMHA MHUKpocXxeMaiapaa

TpaHC(OPMATOPCU3 CXEMaTapHM XOCWI KWIHII Xamaa Oy cxemajapHu KoJraH
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yTranjapunad ad3auiMkiapy, aiHuKca oKopu ¢oigam um  KodphUIueHTH
TYFpUCHUJA TyLIyHYara ara Oymaguiap.
Busyan marepuaiap

WKKM TakTiu KyBBar Kyyautupruwiapu - «B» Xomarga uwnuioB4un
KyYaUTUPrUWIapHU YMKUILLA UIUIATWIAAUTAH KydauTUpIruy.

HKkku TakTim KyBBaT KydyaWTUPruyMHU - «B» Xomarma wunuiadguras
BAPUAHTUHHUHI MHUKpOCXeMallapda XOCWI KWiIMIga — TpPaHc(OpMaTOPCHU3, CUFUM
épramMuia XOCWI1 KUJIUHAIU.

Svnu Oupunum Taktupa E,, ManOa cucdatuma Xu3Mar Kwica, UKKUHYH

TaKTUJIAa CUFAMIa MWUAFWUITaH QJICKTP MaUJIOHHUHT paspaIaHUII X,I/ICO6I/IF21

CXEMaHUHT SpMU HIUIAUIA. YMyMUH CXeMaHUHT ¢.U.K. 85% raya eTUIId MyMKHH.
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25-pacwm.

HKKxu TakTiau KyBBaT Ky4alTHUpPIU4u.
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26-pacm.

HMKKky TakTm KyBBaT Ky4aUTUPIUYMHU MUKPOCXEMAIA XOCHUI KHAIUII
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KyuaiiTupruuiapaa teckapu 0y¥aaHun

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(25 maurryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
AapaXacuHU aHUKIAIl Y4yH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. «B xomatma» wunwioBun Kyssar | Tamaba yilmailnm Ba  kaBoO
KYYaUTUPIrUYUMHUHT (p.1.K. KaH4a? Oepanu

2. HWkxu TakTM  Kyvaiitupruyna | Tamaba yiinaiinm Ba  XaBoO
CXeMaHUHI MaHOa OwilaH TapMUHIaNIIa | 6epanu

E,, 1&an TtamKapu dHa  KaHOoau
dJIEMEHTIaH MKKMHYM MaHOa cudarujaa
toiinananunanu?

2.2. VKuTyBuM BH3yan MaTephaIiaH
coiinamanran Xonga Mabpy3a YKHIITHH
J1aBOM DTTUPAMIH.

Kyuaiitupruunapaa Teckapu OOFIaHMIL.
Teckapu  OOFJIAaHULIHMHT  TypJapu:
Ky4yalTUpruyHu Wi XkapaéHura oiiia
kentupysun T.b., ¢oiina kentupmosun
Teckapu  Oommanum.  Mycbar  Ba
mauduii teckapn T.B. ra Gyimuagu. | 1aTabanap smmrany Ba €310
[y 6unan 6up Karopna Tanabanap Tok | OTaH

Oyiimua  Ba  KywlaHum  Oyiinua,
nmapamwien  Ba  KeTMa-KeT  TecKapu
OormanMnuTap OWIaH  TaHHIIATWIAP.
Cxemagna Ky4YauTUPIrUYHU Kaiicu
Kucmugan T.B. Hu onu0 Kaiicu KucMmu
Oounan T.b. HU OGoFIaHMIIM TYFpUCHIA
TYIIYHYA XOCHJI KUJIaIH.

3-60cKuu 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHuii 9bTUOOPUHU acocHii Macaiara | oJagu

(10 muHYT) KapaTHiamy. daon TayrabaapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycrakun umi yayH Basuda:

2-6ocKkn4
Acocuii
(65 MuHyT)

1. AnuK cxemanapna T.B. Hu xocun | DUIMTaIH Ba
KUJTHIIL. AQHUKITAIITHPHIAIH
2. Mandwuii Teckapu OOFIAaHUII Ba | DIIUTAIN Ba
MycOaT TeckKapy OOFIaHMIIHM aXpaTa | aHuKIaIITUPHIIAIN.

oumai.
3. 3uén kentupyBuum T.b. napHm | Dmwmranu Ba
Kanmai taxTopnap KeNTUPUO | aHUKIaIITUPUIIAIH.

YUKAPUILIMHY aHMKJIAII.
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25 — mamFynoT Oyiinya xysaoca

Tanabanap T.b. HM MOXMATUHU KyJ4alTUPrHy y4yH KeITHpUO duKaprad oiina
Ba 3uénHnapu, T.b. HUHr Typjapu Tyrpucuaa TyllyH4a Xocwuin Kumagwinap. Ly
ounan 6up Katopna T.B. HUHT aHUK cXxeMaJapUHUHT KaepugaH Oju0 Kaepura
YIaHWIIUHU aHUK Oumamuiap.

Busyan marepuasuiap

Teckapyu OOFIaHMII — KYYaUTUPIUYHUHT MablIyM KUCMHM YUKUIIZaH OIHO
KUpULI KucMura Oepusiaiy.

Myc6ar Teckapu Oornanumiga kupuin curHanu Owian  T.b. curnamm
Kyunming Hatikacuaa dasanap dapku 360°,0 6ymamy.

Manduii Teckapu OornaHumyia kupuil curdHanu Ownadn  T.b.  curnamum
Kymumimy Hatukacuna gasanap gapku 180° 6ynanu.

Tox Oyiimua T.b. na T.b. KywlaHMIIHU OJMHraH HyKTalapu [OKJIaMaHU
KeTMa-KeT HyKraiapugaH onuHagu. Kywianum Oyitmua T.b. ga T.b. 1oxinama

Ky4JIaHUIIMIa Hapauieil HyKrajlapaaH OJIMHAIH.
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27-pacwm.

Kyuaiitupruunapaa teckapu OOFTaHUIIL.
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Y4 kackaii y3rapMac TOK Ky4auTUPru4u

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(26 mamryJioT)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapakXaCHU aHMKIAIl yYyH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. Kyuaiitupruyga teckapu Oornanmin | Tamaba yimaiimim Ba  xaBoO

ne6 HUMara anTuiIagu’? Oepamu

2. Kanpaii teckapu Gornanumr 6op? TanabGa yiinaiinu Ba XaBoO
Oepamu

3. Teckapu OornmanumauHr  poiina | Tamaba Vitmaiimu Ba  kaBoO

TOMOHHM HMMajia? Oepamu

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIIHU
JIABOM OTTUPAJIH.

¥Y3rapmac TOK Ky4auTUPIu4u,
2-60cKuu NPUHLMIIMAT ~ CXEeMacH, XapaKTepuc-
Acocuit THUKaCH.
(65 MuHyT) Mucon  TtapuKacuga 3 KacKaiu

y3rapmMac  TOK  KyYaWTUPTUYMHUHT
WIUIal  NPUHOMIHA OwiaH Taigabanap
TaHUIIATUIap. Cxemama apeiicg
KYWIAHUIIUHU XOCUJI OYJUIIM Ba YHUHT
cababu. Hpeiic Kydananummay | O
HYKOTHUIII y4yH KOMIIEHCAIIMOH CXeMa
OpKaTM KOMITEHCAIMs KYWIAHUII XOCHIT
KUTMHAZW. Y3rapMac TOK Ky4IaHHIIHIA
R >R ,>R ,, Ba R ;<R ,<R ,, ra tenr
Kb OIMHAIU.

MyBo3aHataaHran y3rapmac TOK
Ky4yalTHprud Ba TPUHIMITHAT CXEMacH,
WIDIal  OpUHOUNHA  Oyiuda TymryH4Ya
XOCUIJT Kujiaaumap.

Tanabanap smurtagy Ba €310

3-60cKuu 3.1. Mag3yra gKyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHmii YbTHOOPUHU acocuit Macanara | ojaau
(10 muHnyT) KapaTuiaay. daon TanabanapHu

parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Ui y4yH Basuda:

1.VsrapMac TOK  KydalTHpruuMgard | DIIUTaIN Ba
3JIEMEHTIApHU (DYHKLMSICUHU aHUKIAIL. | aHUKIAIITHPWIAAN
2. Mpeitd KywIaHMIIHU aHHKIaiiaurag | DIIUTaIH Ba
BApUAHTJIAPHU TY3HIIL. AQHUKTALITHPUITIAIN.
3. MyBo3aHaTiiaHraH y3rapMac TOK | DUIMTaau Ba
Ky4aiTUPIM4YKMAa MyBO3aHAT XOJATHH | aHUK/IALITHPUIIAIN.
XOCWI KUJIUII.
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26 — MamFyI0T OyiiMya XyJoca

Tanabanap y3rapmac TOK Kydaltuprudu Ownman AY xapakTepuctukacu OwiaH
TaHULIaAWIap. Muuram npuHOUNM, sIeMEHTIapUHUHT Ba3ugacuHU ypraHaausap.

Cxemana apeii KywIaHUIIHM XOCWI Oynumm cababw Ba Oy KyWIaHUIITHH
KOMIIEHCAIMSJTAIT yCyulapy OWlIaH TaHWIIaaWiap. Xamiaa CXeMaHUHT dJIeMEHTIapH
opacupard TaoByT ailHMKca 3 KacKaUlM CXeMalard OoJIeMEHT/Iap KaTTaIUIH
anuKnanaau. MysosanatTnanran ¥ TK HMHT MIUIaml IPUHLIMIN Y PraHuIaim.

Busyan marepuamiap

VirapMac TOK KydyailTUpruud — BakT OUpIMIMIA CEKMH  y3rapyBun
CUTHAITADHM KydaiTupuin yuyH unuiatiiagn. YTK gma xackaamap sneMeHTIapu
opacupard MyHocabar Kyiumarmya R,>R,>R ,, ; R <R <R ... MyBo3aHaT/ianraa
y3rapMac TOK Ky4aWTHUpruyu — cxema KYNpUKCUMOH yrnaHraH O6ynub Oup enkacupa
R,,=R,, Kapmmiuk, Oup enkacuaga tpaHcustopiaap T,; T, JapHUHT WYKH

KapIIMIUTd MyBO3aHaTaa OyiaraHu yuyH japeid kywianum O ra TeHr Oymamu.

28-pacwm.

Y3rapmac TOK Ky4yaWTHUPrHYU.
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KeHr moJiocanu Ba YM3MK — MMITYJIBLCJIN Ky4ailTUPru4

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(27 mamryJior)
Bockuu BaKru @aonuAT Ma3MyHU
Yxurysun Tanaba
1-6ocKkuy 1.1.VKyB MamrynoTMHMHr MaB3y pexacu | DIIMTHIAIH Ba €346 onmaaumap
Kupnim Xamjla KyTWIa€TraH HaTUXajap MablIyM

(5 mMunyT) KITHHAIU.

2.1 Tanabamapuu gapcra Taiéprapnuk | Tamabamap xaBo6 Oepamu
JapaXacUHU aHWKIAIl YYyH TE3KOp CaBOJI
kaBo0 yTKa3zuIaau.

1. Kanmaii xyunanumra Yysrapmac 1ok | Tamaba yiimaiinm Ba  XaBoO

Ky4alTupruyu aeunnaim? Oepamu

2. lpeiic KywiaHuil HUMA? Tanaba yinailnn Ba  KaBoO
Oepamu

3. Kampaii KumG  MyBoszaHarianrad | Tanmaba yiimaiiqm Ba  XaBoO

Kydaiitupruuga apeiid kKyunanum O ra Tenr | Oepanu

oymaau?

2.2.  Vkurysum Busyan  MarepuaniaH
thoiinananran  xonjua Mabpy3a  YKULIHU
J1aBOM DTTUPAMIH.

Kenr mnomocanu Ba YW3MK HUMITYIbCIU
Ky4auTUpruy. Kenr 110JI0CATIN
KydauTuprudiap KEeHT CHEeKTpPJIU
CUTHa/UIapHU Kywautupanu. Kydaii-tupuin
yactota kKenmmru 11 man 100 MIT,
rava Oymamu. Ly Ownan Oup Karopaa
UMITYJIBC KYpUHUIILTA Mypakkab
CUTHAJUTAPHU Ky4alTupHIn yuyH | TanaGanap »wmutagu Ba €3u0
unuiatTwiand. Tyrpu Oypyakiu UMITYJIbCIU | OJIaIu

CUTHAJUTAPHU WMITYJIbCHUHT OOIUTAaHUII Ba
TaMOM OYJIMII KUCMHUHHU IOKOPH YacTOTAIH
CUTHAUVIADHU  KydyalTupuil  cudaTtuia,
UMITyJIbCHUHI Terna KUCMUHHM 3ca [acT
yacToTaau CUTHAJTHUHT Ky4auTHUPHUIIT
cucpaTaa  UILIATUIAMIH. Cxemara
KyIIMMYa peakTUB 3JIeMEeHTIap &paaMuia
[acT Ba IOKOpU dYacToTajlapra KOppeKLus
KUPIM3WIUIIKA TYFPUCHIA TYyILIyHYara ora
oymagunap.

3-60cKy 3.1. Mag3yra dgxkyH scaiigu, Tanaba | Tamabanap »murtaad Ba €3u0
AxyHuii bTUOOPUHM aCOCHU Macayara KapaTwiaau. | OJlaau

(10 munyT) daon TanabanapHu pardaTIaHTHUPUIIANIN.
3.2. Mycrakun umi yayH Basuda:

1. Kenr mnomocanu Ky4aWTUPruwiapHu | DIIUTAIN Ba

2-00cKuu
Acocuii
(65 MuHyT)

UIUTATUIUII COXACHU. AHUKTAIITUPWIAAN
2. Nmnynscnu KYyJaTUprUwiapHy | DUIUTaau Ba
UIUTATUIUII COXACHU. AQHUKJIAIITHPUIIAIH.
3. Nmnynbcnu KyJaUTUPrU4IapHu | DIIUTaIu Ba

UHTErpajl  TEXHOJOTMA acocuia HuuIal | aHMKIaTHPUIIAH.
ynKapuiran TUIIMHU CIIPaBOYHUKJIaH
KYYMPHIII.
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27 — MamFyIo0T Oyiinya XyJaoca

Tanabanap KeHr moiocaay Ky4aWTUPrUYHUHT MPUHLMIHNAT CXaMach HIILIAMI
IPUHLMIIM Ba 9JIEMEHTIIAPHUHT Ba3u(acH, ULIIATWINII COXACH TYyFpHCHIA TyLIyHYa
Xxocwn  Kumaguinap. KeHr crnekTopiu Ky4alTUpUII Iojlocacura sra OyIraHiaurud
yuyn KIIK  umnynscnu  KydaWTUprudiapHd — Ky4YalTUpHUIIIa — WIUIATHIAIU.
Tanabanap UMIyJIbCIM  KyYaUTHUPIUYHM  MHTErpajl  TEXHOJIOTUSl  acOCIaHUO
Ty3WIraHu OWJIaH TaHUINAAWIAp Ba TyLIyHuYara sra Oyiamuiap.

Busyan marepuaiap

Kenr nonocanu kyvaiitupruuiap — mnact yacrotagan (I'm) To oKopu 1031ab
MI'11 yacToraraya CUrHaUIapHU Ky4aUTUpaIWraH Ky4auTUpruura auTwiagu.

Wmnynpciu  KydalTUpruwiap — HMIYIbC IIAKIMAArd Mypakka® CHUTHATHU
KYYauTUpUII Y4yH MLUIaTUIaau. MMIyIbcHU OJMHIM Ba OpKa TOMOHUHM IOKOpU
YacTOTAIM CUTHAUIAPHU KydalTUpPHUILTa MOC Kejlagu. MMIyabCHUHD Tela KUCMUHU
®Ca KYYaUTUPIMYIAPHUHI TACT 4YacTOTAIM CUTHAUIADHU KydalTUpUIUra MOC
Kenagu. Tamabanapra Moc KelaguraH 4acToTa KEHIJIMTUHM — XOCWI KWIMII Y4YyH

LC QJIEMCHT/IapAaH TAallKW/I TOITaH KOPPEKUOUATIOBYH 3JIEMCHTIAP KUPIU3KWIAIHN.
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Top mosocanu Ky4yanTupruy

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(28 mamrryJioT)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXaCHMHU aHMKIAl y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. Kenr momocamu Kydvaitupruwiap | Tamaba yimaiimm Ba  xaBoO
Kalich JacToTajga WIuIangm? Oepaau

2. Umnynbenu Kyvalitupruwiapia Huma | Tamaba  yiimaiinim Ba  XaBoO
yYIyH HMITYJIbCIIA ~CHTHATHU  Kydaii- | Oepamu

TUPUII Mypakkab geinmanm?

2.2. VKuTyBuM BuU3yanl MaTepuaaiaH
toiinananran xomnga Mabpy3a YKUIIHU
J1aBOM DTTUPAMIH.

2-60cKkuy Top mojocanM  YacToTa  TaHJIOBYM
Acocuit Ky4auTHPIUy. Tanmanran  4Jacrora
(65 MuHyT) HOJIOCACHHY  aHUKJIAIl, KyJauTHPTHIHU

acwuturd, AUYX xapakrepuctukacu. LC
TeOpaHMa 3aHXHUpP XOCWI KWIraH TOp
nojiocaii  Ky4yaWTHUprud Ba  YHUHT
pE30HaHC 4acTOTacH. Yacroranu
TaHJIOBYM TeOpaHMa 3aHXHUpPHUHT «T»
LIaKJUTUTH.

Top momocaii 4Yactora TaHJIOBYHU
KyJaUTUPIUYHU  OINEpalliOH  Kydau-
TUPIMY  acocuja UHTerpal cxemajaa
XOCWJI KWIMII XaKuda TylIyHuara ara
Oymagunap.

3-60cKug 3.1. Mag3yra gKkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHumii bTHOOPUHU acocui Mmacajara | ojiaau

(10 muHYT) KapaTHagy. daon TayrabaapHu
parOaTIIaHTUPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

Tamabamap »mmragm Ba &3m0
ornauu

1. Yacrora OwiaH TeOpaHMa 3aHXHp | DIIUTAIN Ba

opacujgaru MyHocabaTHH aHHKaml. aHUKIAIITUPIIaAN
2. Kaiicu TteOpanma 3amxup ad3an- | DMWHUTAIN Ba
murnau anuKnam. LC mu éku RC. AHUKTAIITHPUITAIN.

3. Iy Ttebpanma  3aHXHpIapHaH | DIIUTaIN Ba
Ty3W/ITaH KyYaUTUPIUYHUHI Ba3u(acH | aHUKIAlITHPHUIIAIN.
Ba MILIATWINII COXAaCHHM aHMKJIaLLl.

28 — MamFyI0T Oyiinya Xysoca
Tamabanap Top mojocand 4acToTa TaHJIOBYM KydaiTuprud, yHuHr AUYX cwu,

TeOpaHMa 3aHXHUPHUHT AaCWIJTUTH, PE30HAHC 4YacToTa TyFpucupa ¢uKpra osra
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oynamunap. Ly Ounan Oup Karopna 4acTOTaHM SXINUM TaHIOBUM «T» IIaksuim
TeOpaHMa 3aHXHUpP TYFPUCHIA Ba MHTETpall TEXHOJIOTHSATA acoCIaHWO TY3WJITaH TOP
MOJIOCATH YacTOTa TAHJIOBYM KYYaUTHPIUY XOCHIT KWIHMII MyMKWHIUTH TYFpPHUCHIA

MabIyMOTra 3ra Oymaguiap.

Busyan marepuauiap

Top mnomocanum YacToTa TaHJIOBYM Ky4dalTUpru4 — TapkuOuga TtebpaHMma
samxupiaap RC éxu LC Oyaran Top mojocagard 4YacTOTald —CHTHATHU
Ky4yauTupaiu.

3aHXUp aCWUIUIY — 3aHXUPHUHT YaCTOTAHU TaHJIAll cU(aTH.

Pe3onanc vacrora — TeOpaHMa 3aHXUPHUHT KapIIMJIUTH MaKcHMal Japaxania
Ba Ky4aUTHpUII KO3(h(PULIMEHTH XaM MaKCHUMasl JAapaxana.

Top mnosocanM 4YactoTa TaHIOBYM MHTErpal KyYaUTHPIrUYHU — OIEpalMOH

Ky4aUTUPIUY acocuaa XOCWI KWIMHAIU.

| .-—EJ:
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29-pacm.

a) Top nosocany 4actora TaHJIO0BYM Ky4aUTUPIUYHU.
6) Kyuaittupruuauar A4Xcu.

86



JAu¢ppepenunan KydyanTupruy

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(29 mamrryJior)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIaJIu:

1. TeGpanma 3amxupuu  Kaupmaii | Tamaba yiimaiinm Ba XaBoO
THIUTApU MaBXya? Oepanu

2. Pesonanc wuacrora Kydadtupruyga | Tamaba Vitmaiimm Ba  kaBoO
KauoH Xocus 6ynanu? Oepanu

2.2. VKuTyBuM BuU3yanl MaTepuaaiaH
thoiinananran xonga Mabpy3a YKUIIHU
J1aBOM DTTUPAMIH.

Tucdepentman Kyyaittupriuy YTK HuHr
ApeiiHN HOJra KEJITUPWIraH BapUaHT
(mapajuien  — MYBO3aHATIM)  KacKa.
HuddepeHnman KyJauTUPrUdyHA TaITKIT
KWIraH  3JeMEHTJIApHUHT  Ba3uacH.
burra Kupuil Ba MKKUTa YUKULUIA
npuHIUnuan cxema. MKKuTa KHMpHII Ba
UKKHTA YUKUILLUTA PUHLIKITH A
CXEMaHUHI UILIAll NPUHOUNH. YuKuin
CUTHAJLIapy MHBEPTUPJIOBUU Ba
HOMHBEPTHUPIIOBYU CUTHAJUIap/iaH
ubopariuru.  Xap Oup  KacKajHUHT
Ky4alTUPHULL K02 (pULIMEHTIIApUHUHT
WUFMHAUCH  KYYaUTHPTUUHUHT  ypTauya
Ky4aUTUpULI  KO3(P(ULUUEHT 3KaHJIUTU
XaKuma TynryH4a Xocwi Oyiamy.
3-60cKudy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &€3u0
SIKyHmii 9bTUOOPUHU acocui Mmacajara | ojaau

(10 munyT) KapaTuiaau. @aon TayrabaapHu
parOaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:

2-6ocKknu
Acocuii
(65 MuHyT)

Tanabanap smurtagy Ba €310
onanu

1.  duddepeHuuan  KydyadTupruyga | DuTagu Ba
MYBO3aHAT XOJaT XOCWJI KWIMILI YCYIH. | aHUKITAIITHUPUIaAH
2. [uddepeHuman Ky4aUTUPrUYHUHT | DIIUTAOU Ba

KOJUICKTOpJIapuJard, Ky4IaHHIOIHW Ba | aHUKIAIOTHPUAIAAN.
HUKKHUTaA KOJUICKTOp Opacuiaru OayaHc

KYWIAHWIITHY aHUKJIall.
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29 — MamFyI0T OyiiMYa XyJaoca
Tanmabanmap  jgpeiidp  KywiaHWIN — HoOJra  KEJITUPWIraH  CXeMma,  SbHU
nuddepeHIra Ky4dauTHprug KaCKaJIMHHU, HPUHIIAITHAAT CXeMacuHH,

DIIEMEHTJIADUHUHT  Ba3ugaCUHM Xamaa CcXeMaHu OamaHc XojaTra KeJITUPHII
Hymmapm Ownan  Tanmmagwiap. CXeMaHMHT 9HI  Kepakjiu  HyKrajapumara
KYWIQHUIIUTAPHU KaTTAIMKIapu Xakunaa ukpra sra Oymamunap.

Busyan marepuamwiap

Hpeiip KyuraHMIl — CXEMaHUHI KUPHUIIMAA KydIaHUII OyamaraH XoJija
YUKALIMIA KYWIaHUI XOCUT OVJIUIIN.

Huddpepentman Kackamiu KydadTUprud — OUTTAa KUPULUIM MKKUTA YUKUILIA
€KM MKKUTa KUPUILTM UKKUTA YUKULUIA y3rapMac TOK KydaUTHpruumra aiTumnaim.

Kyuaiitupruunan MyBo3aHaT XoJjaT — Ky4alTUpPrud MKKM OYIMMAAH Ty3WIraH
OynuO, cxemMaHMHr Oup OynarugaH 4YMKA€TraH KywIaHWII, UKKUHYU OyJaruiaH
yuKa&TraH KywlaHuuira TeHr Oymamu. Paszamapu sca (KyWIaHUILIAp HUIIOpalapy)
teckapu Oynagu. LIlyHuHr ydyH enkajgapujard KOJUIEKTOpJapHaH 4YHKa&Tra
KyWIaHUIIIAp WHBEPTHPJIOBUM Ba HOWHBEPTHPJIOBUM YHMKUII ~Ky4WIaHUIIMIAH

noopat Oyanu.
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MyBo3aHaT KacKauiu VTK.
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OnepauuoH Ky4auTupruy

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(30 mamrryJioT)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy 1.1. VKyB MAIIFYJOTHHUHT ~ Map3y | DIIMTHIaAU Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Ouddepennman Kywianumia Hedra | Tamaba yimaiom Ba  xaBoO
KUPHII Ba HeuTa yuKuiura sra 6ynamgu? | Oepanu

2. Muddepennman KywIaHUIITHA Tamaba yimaiimm Ba xaBoO
YUKALUTApUIAT KyWwIaHUIIHU (a3anap Gepanu
thapku Karmaii?

3. Huddepenunan Kywianuiiga myBo- | Tamaba Vitmaiimu Ba  kaBoO
3aHaT XOoNaT KaHmail Xxocwi Oysamu? Oepanu

2.2. VKuTyBum BH3yan MaTephaIiaH
coiinamanran Xonga Mabpy3a YKUIITHH
JaBOM DTTUPAMIH.

OnepanMoH Ky4alTHpPIud, CTPYKTYpacH,
maptau  Oenrucu. MHBEHTHPIIOBUM Ba
HOWHBEHTUPJIOBYU KUPHII KyWIAHUIII-
Japu Ba OWTTa  YHMKWII KYWIAHUIIIH.
Kenr  rtapKainran 140¥YIO1  tumm | TanaGanap smmrtanu Ba &3u0
onepaunuoH Ky4auTUPTUYHU [puH- | OJlalun

OUMHAAT  CXEMach. DJIeMeHTIApUHUHT
Bazudachi  Ba  WOUIANI  TPUHIIHIIH.
WNHBeHTHpIOBYM Ba HOWHBEHTUPJIOBUU
KUpUIIUIAp  Ba  YHKHII  Ky4lapu
opacWgard MyHOcabaTHH KypcaTyBYH
xapaktepuctuka OK HU sHepreTuk Ba
AMHAMUK TapamMeTpriapu.

3-60cKudy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &€3u0
SIKyHmii YBTUOOPUHU acocuit Mmacasara | ojaau

(10 munyT) KapaTuiaau. @aon TayrabaapHu
parbaTIaHTUPWIAIN.

3.2. Mycrakun umi yayH Basuda:

2-6ocKknu
Acocuii
(65 MuHyT)

1. VIHBEeHTHpIOBYM, HOMHBEHTUPJIOBUU. | DIIUTAON Ba
OK Hu yprauuii. aHUKITAIITHPWIIATN
2. Hurerparopnap, OK acocupa caon | Dmmragu Ba
tunbTpaap XOCWJI KWINLI. AQHMKITAIITUPUIIAIN.
3. VIHBeHTHpJIOBYM, HOWHBEHTHPJIOBYM | DUIMTAAU Ba
KaMJIOBUM XOCHJI KHJIHILL. AQHMKITAIITHPUIIAIN.
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30 — mamFyI0T OyiiMYa XyJaoca

Tamabanap omepanMoH KydalTUpruaiap, ymapHu Xocwn Kuauml. CTpyKTypacH,
KEHI TapKalraH oOIepaldoH KyJauTHpruyjaH OWPWUHU TMPUHIUIIHAT CXEMacH
Ownan  tanmmamwiap. Ilymap Owman Omp  Karopma  WHBEHTHPIIOBYH,
HOMHBEHTHPJIOBUM KydailTuprud, uHTerpatop Ba OK acocuma caon ¢unbTpnap
XOCHJI KWIHII cXeManapyu OwaH TaHWIIaguIap Ba TYIIyHYa XOCHJ KUIaguiap.

Bu3syan matepuaiiap

OnepanMoH Ky4aWTUprM4 — y3rapMac TOK KyYaWTUPIU4M Karopura Kupras
UKKWTAa KUpHUII  (MHBEPTUPJIOBYM, HOMHBEPTHPJIOBYM) Ba OUTTa YUKW
yrKKAWIapura sra OyJiraH KaTta KydalTupuin KoagHuiMeHTura ara.

HuseprupinoBun OK — 4yuKuIl Ky4lIaHWIIWHUHT HWINOPACH KUPUII CHTHAJIWTA
HUcOaTaH y3rapaiu.

HuseptupinoBun OK — 4yuKull Ky4lIaHWIIWHUHT WINOPACH KHPUII CHTHAJIWATA

HucbaraH y3rapMaiiiu.

HouHBepTUpIOBYM KaMJIOBYM — HOUHBEPTUPJIOBUYM KHUPUUIIIATW CUTHAILIAP
HUFUHIUCU YUKUIIIA Ky4asu.

WHBEepTUpPIOBUM  KAMJIOBYM — HHBEHTUPJIOBYM KHUPHUIIATH  CHUTHALIAP
HUFUHIUCU YUKUIIIA Kydasu.

HHuTerpatop — 4MKUII KyWIAHUIIMHUA UHTETpaUTaiin.

®aon punsTpiaap — OK acocuma Ty3unran 6ynu0, maccuB aneMmeHnTiaapaan (C,

R,L) Ty3unran ¢puiabTpiaapHu YpHUHA OOCYBUM KypuiMa.
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POuiabTpJIap, FTAPMOHMK TYJIKHH IeHepaTopJiapu

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(31 mamrryJioT)
Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Huma yayn OK ne6 aramagu? Tamaba yimaiimm Ba xaBoO
Oepamu

2. HVHBeHTHpPJIOBYM Ba HOUHBEHTHp- | Tamaba Vitmaiimu Ba kaBoO
JIOBYM KyYaiiTUpruuHu Kadmaii xocun | Oepanu

KuotuHaau ?

3. ®aon unbtprap Oy Kanpaii | Tamaba yidnaiimn Ba kaBoO
cunbTpiap? Oepanu

2.2. VKuTyBuM BH3yan MaTephaIiaH
thoitmananran xoijga Mabpy3a YKUIITHU
JaBOM 3TTUPAIH.

[apMOHHK T¥/IKWH TeHepaTopiaph. ¥s3-
y3UlaH Ky3FallyBUd aBTOIE€HepaTopiap
mapTtu: (azaHUHT MyBO3aHAT LIAPTU Ba
aMIUTUTYIaHUHT MyBo3aHaT maptu. LC
ABTOI€HEPATOPHUHT PUHLIKITH AT
cxemMacd. YMKUII ~KYy4WIaHUIIM — KOJ-
JIEKTOpAAH OJIMHAJUraH aBTOI€HEPaTop.
ABToTpaHcgopMaTopiIu TecKapu
OOFIaHUIIUIM TeHEepaTop, yuTa HYKTalIH
UHIYKTUBIM  aBTOreHeparop.  Ydra
HyKTald  CUFUMIIM  aBTOTEHEPATOP.
KBapmymm  crabwiianraH — 4acTOTaIH
aproreneparop. RC 3amxupnu RC
aBroreHeparop. HMHrerpan onepauuoH
Ky4aUTUPIU4Y acOCHAAa XOCHJ KWIMHIAH
aBTOrE€HEpaTop.

3-60cKud 3.1. Mag3yra gKxkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHumii YbTHOOPUHU acocui Mmacajara | ojiaau

(10 muHYT) KapaTHiagy. daon TarabaapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycraku Uil y4yH Basuda:

2-6ocKkn4
Acocnii
(65 MuHyT)

Tamabamap smmragm Ba &3m0
oraju

1. OnepauuoH Ky4aTUprud acocuja | DIUTAAN Ba
Buna kynpurun opKain XOCWI KWIMHTaH | aHUKIAIITHPWIAAN
ABTOT€HEPATOPHU ypraHull.
2. OK acocuma UWKKWIaM4M KYIPUK- | DIIUTAIN Ba
cumMmon T 1makiuu YiIaHral aBTOI'CHE- aHI/IKI'[a]_I_[TI/IpI/I_]'[a)]I/I,
paTOpHU YpraHuil.
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31 — mamFyIo0T OyiiMYa XyJaoca

Tanabanap aBTOreHepaTOpPHU XOCWI KWJIWII HIAPTH Ba MPUHIUMIHAT cXeManap
Oownan Tanumanuwiap. Ymap RL aBroreHeparop, RC aBroreHeparop, KBapIumH
TEHEepaTOp Ba ONEPAMOH KYy4YaWTHUPIWY AacoCHa HMHTErpajl cXxemajlapAa TallKuil
KWIMHTaH OWp Heya TeHEepaTOpJapHUHT MPUHIMIHAT CXeMalapu OWiaH WILTall
NPUHIUTY OWIaH TaHUIIauIap.

Busyan marepuaiap

V3 - y3uman Ky3radyBuum aBTOTeHepaTop — MycOaT TeckKapu OORIAHMILIA
Kydadtupruy 6yiaub ¢aza Ba aMIUIUTYyda MyBO3aHAT LIapTH Oaxapuiaiu.

LC aBroreneparop - aBrorenepaTopHunr Tapkubujua L Ba C anemeHTIapuIaH
TeOpaHMa 3aHXHUP XOCWI KWJIYBYM KypUIMaaup.

RC aBroreneparop - aBroreHeparopHUHr TapkuOunga R Ba C anemeHTiapumaf

TeOpaHMa 3aHXUP XOCWIT KWIYBUU KypHIMagup.
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LC aBroreneparop
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AHaJIOT —paKaMJ/IM Ba paKaM — aHAJIOIJIM y3rapTupru4/iaap

(32 MmamryJioT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

BocKiu BakTn

daonusar Ma3MyHHU

S"KI/ITquI/I

Tanada

1-60cKuy
Kupumm
(5 muHyT)

1.1.Vkys MAaLIFyJIOTUHUHT MaB3y
pexacu Xamia KyTWIaETraH HaTuxanap
MabIyM KWIMHaIM.

DmuTHiaany Ba €3u0 oJamuiap

2-6ocKknu
Acocuii
(65 MuHyT)

3-60cKu4
AxyHuii
(10 muHyT)

2.1 TamabamapHu japcra Tar€prapiimk
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1.  AmroreHeparopHuHTr ¢paza OVyiinmua
MyBO3aHAT HIAPTHHUA alTHHI?

2. ABTOreHEpaTOpHHMHI  aMIUIATYyHA
Oyiinya MyBO3aHAT IMAPTHHU AUTHHT?

3. AproreHeparopna TeOpaHMa KOHTYp
cucparrga KaHmai aIIeMeHTIIap
uuuiaTuiaanu?

2.2. VKuTyBuM BH3yan MaTephaIiaH
¢oiinananran xomnga Mabpy3a YKUIIHU
JaBOM 3TTUPAIH.

AHanor pakamyid Ba pakamyIM aHallor
y3rapTupruwiap.  Y3JIyKCu3 — KHPHUII
CUTHAUTApUHU  Oyiakjapra Oy,
bynunranga XOCHII Oymaauran
IIOBKUHHU KaMaiTHPHUILL. Xamaa
OlepalMoH  KydyalTuUpruy, KapIiu-
JUKJIAp, SJIEKTPOH KAJIUT Ba aKTHB
Kaplnivk €pnamuaa APY  xocun
KW XaKuaa TyIIyHYa XOCHIT OYiiaim.
APY uunr mapaaien, Ba KeTMa-KeT
napamwien — ycuyOma  XOCHIT  KHJTHII
TYFpUCHUAA XOCWJI KUJTUHAIM.

3.1. Map3yra gKyH scaiiou, Taimaba
IBTUOOPUHU acocuit Macasara
KapaTHiaay. daon TayrabaapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycrakui Ui y4yH Basuda:

1. V3raptupruunapuau CTPYKTypa
CXeMAaCHHM TAalUKWI KWJIyBUYM: TPUITEP,
Xucobsaruy,  reHeparop,  MaHTHKUU
BJIEMEHT «H», KOMITOpaTopJiap,
KaMJIOBUWIAp (CymMMaTopsiap) MIUIAUIHU
YPraHuiil.

Tamabamap xaBo6 Oepaau

Tamaba yitmaiimm Ba xaBoO
Oepamu

Tamaba yimaiimm Ba XaBoO
Oepamu

Tanaba yimailnn Ba  kaBoO
Oepanu

Tanabanap smwurtagy Ba €310
onanu

Tamabamap »mmragm Ba &3m0
ornauu

DHnuTaau Ba
AQHUKTAIITUPUIIATU
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32 — MamFyIo0T Oyiinya xysaoca

Tanabanap APY map Ba PAY napHUHTr cTpyKTypa cXeMmacH, yIapHU TapKuOwra
KUPYBYM, KOMIIOparopiap, Xucobmaruuaap, XKamJIoBYWIap, TeHeparopiap,
TpUITEepIap, MAHTUKUAN 3JEMEHTJIAPHUHT WIUIAll XapaéHu OwnaH TaHUIIaguIap.
APY Hu Ba PAY HuHT XOocuWi KWIWII YCIyOM Ba BapHaHTIApH, CHTHAUIAPHH
Oynakmapra axpaTub® xucoOsamn HyJIapiHA YpraHaawiap.

Busyan marepuamiap

APY — aHajIOr CUTrHAIHU pakKamild CUTHAJITA aJIaHTUPYBYM KypwiMma.

PAY - pakamyii cUrHaiHU aHAJIOI CUTHAJITA AWJTAHTUPYBYM KypwiMma.

CurHaiylapHi  KBaHTJIall — Y3IyKCHU3 CHUTHAUIapHU Oynakiapra Oyiub
xucoban.

CurHajiHA KBaHTJIAHUIIU HATHXAcUAa XOCWI OyiraH Oy3wIvill KBaHTIAHUIITHU
XaToNuru aevnnany, Oy epa aHalIOr CUTHATHUHT pakKamid akCH y3rapMmail KoJamu.

Tpurrep — »1eKTpoH cxema OYnuMO WKKWMTAa TypryH Xomarga unutadgm (0,1)
KUPUII CUTHATM OepuiraHga Oup xosaToaH MKKUHYM XOoJaTra yTaju.

KoMmoparop — WKKWUTa KYWIAHUIIHH COJUIITUPUO YMKUII KyWIAHUIITUHH

XOocCu1 KWIaguraH KypuiMma.
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16. Anajor jexkTpoH Kypuiamaiaap cxemorexuukacu (AJKC)
(¢aHuaH 1adopaTOPUA MANIFYJOTHHH YKUTHII TEXHOJIOTHSICH.

YKyB MalIFyJJOTHUHT HIAKJIH

JlabopaTopusi MAIIFYJIOTHHUHT PexKacH

JlabopaTopus MalIFyJI0TH

1. VrKasunagurad naGopaTopus UILK
O6onya MabJIyMOT.

2. VTKa3umaauran 1abopaTopys UK
MaKCau.

3. VTkasunaauran 1aGopaTopys M
TapTUOU.

4. [IpyHUMan CXeMaH! yIaHUII
TapTUOH.

5. DKCIEepEMEHT YpKalli OJIMHAIUTaH
XapaKTEPUCTUKAIPHU TapTUOU Ba
JlaGoparopus YpKaiu oJIMHTaH
KUMMAaTJIapHU KaaBaira €3ulll.

6. DkcniepemMeHTaa KUMManTiap ypKaaiu
XapaKTEPUCTHUKA TY3HILL.

7. ViuHraH XapakTepucTHKA aHAIN3
KHJIHIIL.

YKyB mamryaoTHuHT Makcaau: ADKC nnuatunanuran acoobnapuu Jlabopatopus
WYIM OpKany aMalluid YpraHuil Ba Ha3apuil OMIMMITapu amasia TaAOUK KUJTUIII.

Ilenaroruxk macaJjiajaap:

YKyB (paoJaATHHUHT HATHKAJIAPHU:

ADKC unuiatuiaaurad 3J1eKTpOH
acOobmapHu:

- Ty3unummam ypranuu,

- Nmatu6 xypwi;

- XapakTepruCTUKa OJIWIII Ba TY3HIII,

- [TapameTrpnapuau anukian,

- AManuii KypcaTku4JiapuHu Ha3apui
KypcaTKkuuiapu OWIaH COMUIITUPUIL,
- XaTo, KaMYMJIMKJIAPUHY aHUKJIAILL;

Tana6a:

- JJabopaTopust MIIMHUHT MOXUSTUHH Ba
MAaKCAaIMHU TYLUWHAIH;

- DOJIEMEHTHHUHT €KUM CXEMaHHUHT WUHFa
onnanu,

- XapakTepucTUKaJIapHU ypraHaJiy,

- [lapameTpiiapuan aHUKIIAMIA
KYpCaTKAWIAPUHU Ha3apUl
KypcaTKuuiapy OMJIaH CONMIITUPUO XaTo
Ba KAMYIJIMKJIAPUHU TOTIa OWJIa/Iu;

- XaToJIapHA KaMaWUTUPHIL ETAPUHU
W3JIaluau,

YKuTHII yCIyOu Ba TEXHUKACH
YKuTUII BOCUTATIapH
YKuTHII NI1aKIn

YKUTHUII IAPT-IIAPOUTH

- Busyan amanuér 6nmi-cypos, 6aéu
KHJTHIIT,

- JlaGoparopus uirHA OaXapuil yayH
ycayOuit KypcatMa, 1abopaTopusl CTEH]I;
- Kuuuk rypyx, (3 kummraya) 0yau0
UIILIAII,

- Kuxo3naHraH ayaTopus;
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17.JJABOPATOPUA MAIIFYJIOTUHHUHI
TEXHOJIOI'HK KAPTACHA
SIpum YTkasruuan Juoanu Ypranum

(1 MaiFryJoT)

Bockuu Baktn DaonuAaT Ma3MyHU
Vxurysun Tamaba
1-60cKmu 1.1.Vkys MAIIFyJTOTUHUHT MaB3y | DIIMTUIaIH Ba €340 oamuiap
KI/IpI/IL[I pexacu Xamua KYTI/IJIaéTF aH HaTuxXajap
(5 MuHyT) MabJIyM KHJIHHAIH.

2.1 Tanabanapuu npapcra Taii€prapnuk | Tamabanap xapod Gepaau
JapaXacWHU aHWKIAIl yIyH Te3KOp
CaBOJI XaBOO YTKa3WIIaIU.

1. dpum §rKasruwid xuox Kampaii | Tanaba yiimailny Ba  XaBoO
aleKTpo/Iapial  ubopar Ba  Kampaif | Oepand

Xycycusrra sra’? L
2. " Spum  yTKasMwid  auojHumr | 1amaba  yiimaiimm  Ba  kaBob
WILTATUIAATAH COXACUHU alTHUHI? Gepanu

2.2. VKuTyBuM BH3yan MaTephaIiaH
cdoiinamanran xomma  JlaGopaTtopus
MAIIFyJIOTUHU YTKa3UIIHU TaBOM
STTUPAJIN.

JlaGopaTopusi WIIUHU Oaxapuil y4yH
METOIUK Kypcarma épramuzia
aIIeMEHTNIap: KpeMHuinu puon (Hd223),
repMmanniiin -~ guon  (HA7H)  napHu

2A6OCKHJI YHHBEpCal CTEHIHUHT HaHenmra
65 cocnu ) VpHatwiaam ~ Ba  MaHOa,  VIIYOB-
MUHYT acbobmapu (MATUTHI amrepMmerp,

MWUIMBOJIBTMETP) yiaaHanu. uomiap-
HUHT MaHOara HucOataH TYFpU Ba
TeCKapu YJIaHTaHZarn CXeMacu OpKau
OepwiraH TYFpH TOK Ba TeCKapu
KyWwIaHUIITa MOC KeNaiuraH TYFpU
KyWwIaHMID ~ Ba  TecKapu  TOKJap
aHMKITaHnO XamBaira €3WIaau.

Jlaboparopuss ~ HaTHXajgapu  E3WIraH
KajBall opKaiu Hexapt
KoopauHaracuaa Macmrad taHmad 1 Ba
3 kBagparra umswiagd. Yuswiran
BOJIbT-aMIIEP XapakTepucTuKaiap
acocuga  y3rapmMac  ToK  Oyiinua
Kapuiurd R, TYFpu Ba JUHAMHK
Kapmiury R~ aHuKi1aHaau.
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3-60cKuy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba €3u0

SIKyHMii 9bTUOOPHHU acocuit Macaara | ojaau
(10 muHyT) KapaTuiaay. @aon TayrabaapHu
parbaTIaHTUPUIIAIH.
3.2. Mycrakun uin ydyH Basuda: Dumrany Ba

1. JInomyiapHMHI BOJIBT-aMIlep Xapak- | aHMKIAIITHPWIAAU
TEPUCTUKACUHU TY3HIL.
2. CrnpaBOYHMKIATH  JUOITAPHUHT | DIIUTAIU Ba

(0223 Ba HO7H) BOABT — amIiep | aHUKIAITUPUIAIN
XapaKTEePUCTUKACUHUA KYYUPUO YM3MILL.
3.  AManuii  Ba  CHPaBOYHMUKIArW | DIIUTAIUA Ba

XapaKTepUCTUKATapHU COJIMIUTUPHO | aHMKIAIITHPUIANH
XaTOJIMKHU aHAJIW3 KUJIMIIL.

1- mamFynor O6yiinya xynoca

Tanabanap KpeMHMILIM Ba T€PMaHUIIM AMOIHU WILIANI MPUHUUINHU, BOJIBT-
amIiep XapakTepUCTHUKACUHU aManuii Xocwl Kuiaguwiap. CrnpaBoOYHUKAArd BOJIBT-
aMmIiep XapakTepUCTUKAacH OWlIaH COJMMINTUPUIMO Xaronapu, XaTOJapHUHI KenuO
yuKum cababu Ba OUOAHU MILTATWIMLI COXACH AaHUKIAHAIM.

Busyas marepuauiap

SlpuM JTKa3ruuid OUOA — p-N YTKa3yBYaHJIMKKA 3ra OYJIraH WKKH YUKUIILTH
ANIEKTP y3rapTHpyBuu acOoOra alTHIaIM.

JIMOAHUHT BOJIBT-aMIIEp XapaKTepUCTHKACH — JAWOMIAH YTaauraH TOK OwsaH
JIMOJHU 3JIEKTPOIUIapU Opachard KywIaHUII MyHOCAOaTUHM KypcaTajiu.

Huonnu manOa OwiaH TYFpU yjaml — JMOJJATd P Ba N KPUCTAUIAPHUHT
acoCuil 3apsj TallyBYMCH MaHOAHMHT KyTOiiapu OWIaH MOC TYIIaiH.

Huonnu manOa OwinaH TecKapw ynalml — AMOJIaTM P Ba N KPUCTAUIAPHUHT

acoCuil 3apsi TallyBYMCH MaHOAHMHT KyTOnapu OWIaH MOC TYyIIMAaIu.

MA : — MA

TECK

32pacwm.

HI/IO,[[HI/I YJIaHHIO CXCMACH.
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CTadmIMTpoOHH YpraHuin

(2 mamryaor)

JlabopaTopusi MAIIFYJIOTHHUHT TEXHOJIOTHK KAPTACH

BocKiu BakTn

daonusar Ma3MyHHU

S"KI/ITquI/I

Tanada

1-60cKuy
Kupumm
(5 muHyT)

1.1.Vkys MAaLIFyJIOTUHUHT MaB3y
pexacu Xamia KyTWIaETraH HaTuxanap
MabIyM KWIMHaIM.

DmuTHiaany Ba €3u0 oJamuiap

2-00cKuy
Acocuii
(65 MuHyT)

3-60cKimy
AxyHuii
(10 MuHyT)

2.1 TamabamapHu japcra Tar€prapiimk
JapaXaCHMHU aHMKIAl y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. Crabunurpon ne® HuMara auTwIamu?
2. CrabunmutpoH Ba3udacu HUMATAH
ndopar?

2.2. VKuTyBuM BuU3yanl MaTepuaaiaH
cdoiinamanran xomma  JlaGopaTtopus
MAIIFyJIOTUHU YTKa3UIIHU TaBOM
STTUPAIN.

Jlaboparopuss WIIMHH OaXapuil y4IyH
MeTOOuK Kypcatma &Epmamupa 808
KPeMHUIIN TUOJAHU YHHMBEpPCAl CTEH/ra
ypHaTUpUIAIU. YI4oB ac6o6iaapu Ba
MaHOa  yJaHajgd.  CTaOWJIMTPOHHUHT
TYFpU  Ba  TeCKapu  BOJIbT-amrep
XapakTepucTukacu oiuHaau. Hxnama-
aaru KapIIUINKHA UKKHU XHJT
kmiimatuga  (R,,=1,6kOm,  8200m).
Kupuimr  KyulaHuIIMHU  y3rapTupuo
I0KJIaMaJlaru KyWIaHHUII é3uany.
Kyunanunuiapuuar 6y  MyHocabaTtu
yayH crabunmsamusd Koo UIueHTH
aHUKITaHaIu, SIBHUA JlaGoparopus
OpKaIM OJIMHTaH XapaKTepUCTHKaTaH
toiinananunanu.

Tamabamap xaBo6 Oepaau

Tamaba yimaiimm Ba xaBoO
Oepamu
Tamabamap »mmragm Ba &3m0
onanu
Tanabanap smuragy Ba €310
onanu

Tanabanap smurtagy Ba €310
onanu

3.1. Mag3yra skyH scaiiiu, Tanaba
9bTUOOPUHU acocui Mmacasara
KapaTuiiaju. daon TanabanapHu
parOaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:

1. Crabunuzanms K03 pULUEHTUHU
Jlaboparopuss WM OpKaTd  OJIMHTaH
XKaaBaji €paamMyia aHuKiarl.

2. CraOWIMTPOHHH TapaMeTpIapuHu
BOJIbT-aMIIEp XapaKTEepPHCTUKA OpKaTu
aHMKal.

3. V3rapmac KydnaHMImHE cTabuIITama
CTAaOWJIMTPOHHUHT CTAOWIIM3AIHs KydJia-
HUIIKM ~ eTMaraHga KaHoail  BapHaHT
KYJUTAHMIIMHYU TOIIMII JIO3UM.

Tanabanap smurtagy Ba €310
onanu

DImuTaau Ba
AQHUKTAIITUPUIIaTN

DmuTaau Ba
AQHUKTAIITUPUIIATU

DmuTaau Ba
AQHUKTAIITUPUIIATN
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2— MamIFyaoT Oyiinya xyjaoca
Tanmabanmap  y3rapmMac  KyWIaHWIOHH  CTa0WuIall — Y4yH  KPEMHUIIH
CTaOWIUTPOHIAH doiinanaHuIIH KEepaKJIUTH; YHUHT BOJIbT-aMIIep
XapaKTEePUCTUKACH, TapaMeTpH Ba MIUIATWIUII cOXacu Oyiinuva TyllyH4Yara ara
oynamunap. Illy Owman Oup KaTopmaa aHUK CTaOWIMTPOH YUyH CTaOMIH3anus

K09(h(pMUMEHTUHU Ba ULUIATWIMII COXACHHM aHUKTaiauIap.

Busyan marepuamiap

KpeMHuitniu crabunurpoH — y3rapMac KyWIaHMIIHMA cTa0wuiaml — y4yyH
UILTATWIAIH.

Crabunu3anma KywIaHUIIU — OKJjlamara rnapajuien yJlaHraH CTaOWJIUTPOHHHUHT
YUKUIIMAATY Ky4IaHHIIL.

Crabunuzauust Koa(ppHUUMEHTH — IoKjJaMa y3rapmac OyiaraHga KHUpHII
KYWIaHUILIW y3rapraHjia Heya MapTa KaM KyWIaHMIIM Y3rapUIIuHU KypcaTaiu.

CraOunu3auusiiaHrad  KywIaHMIOJArd TOKJIap — MakKCHMal Ba MHHHMA

CTa6I/IHI/IBaHI/I${ TOKHIOUDP.

HK.
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32-pacm.

CTaOWIUTPOHHUHT YJIaHUII CXEMAacCH.
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Tpan3uTopHu ymyMmuii 6a3a yJIaHUII CXeMACHHHU YPraHWII

(3 mamryor)

JlabopaTopusi MAIIFYJIOTHHUHT TEXHOJOTHK KAPTACH

BocKiu BakTn

daonusar Ma3MyHHU

S}KI/ITyB'{I/I

Tanada

1-60cKuy
Kupumm
(5 muHyT)

1.1.Vkys MAaLIFyJIOTUHUHT MaB3y
pexacu Xamia KyTWIaETraH HaTuxanap
MabIyM KWIMHaIM.

DmuTHiaany Ba €3u0 oJamuiap

2-6ocKknu
Acocuii
(65 MuHyT)

3-60cKu4
AxyHuii
(10 munyT)

2.1 TamabamapHu japcra Tar€prapiimk
JapaXacUHU aHUKIal Y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. Tpan3uctop Kanzmail a/eKTpoiapAaH
ubopar OynaraH  SpuUM  YTKa3rU4IU
ac6006?

2. Tpanszucrtop Heuyra Ba KaHzai
yJIaHULI cXeMacura ara’?

2.2. VKuTyBuM BH3yan MaTephaIiaH
coiinananran  xonpa  Jlabopatopus
MAILFyJIOTUHU YTKa3ULIHU JAaBOM
STTUPAIH.

NmHn ~ Gaxapuimn  ydyH — METOAUK
kypcatmMa €pmamupga MII40A  €ku
KIT103 TpaH3ucTOpjiapHU YHUBEpcal
CTEHIHUHI  TaHeJIUra  ypHAIITHPUO
Kyiiunagy.  YmuoB  ac6o6mapu  Ba
MaHOaH! MaHesnra yIaHaIH.
TpaH3uCTOpHUHT yMyMmHid 6a3a yJaHHII
cXxeMacu  OopKald  TPaH3UCTOPHUHT
CTaTUK KUPHMII Ba CTAaTUK YMKHII
XapakTepucTukacu onuHagd. OnnHras
9KCIIEpUMEHTAl  KuiiMaTiiap  opKaau
TPAH3UCTOPHUHI KMpPUII Ba  YHUKHILI
KapIIWIMKIapy, KywlaHuml  Oyiinva
KydJaUTUpull Ko3((UUUEHTH aHUKIA-
HaJIu.

Tamabamap xaBo6 Oepaan

Tamaba yimaiimm Ba xaBoO
Oepamu

Tanaba yimailnn Ba  KaBoO
Oepanu

Tamabamap smmragm Ba &3m0
ornaju

3.1. Map3yra gKyH scaiiou, Taimaba
9bTUOOPUHU acocui Mmacasara
KapaTHIamy. daon TarabaapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycrakun umi yayH Basuda:

Tamabamap smmragm Ba &3m0
oJaau

1. TpaH3ucTOpHH yMyMHii Oa3a yIaHHII
CXeMacu y4yH CIPAaBOYHHMKAArW CTaTUK
KUPULIT Ba CTaTUK YUKUILL
XapakTepucTukanapuau Jlaboparopusaa
OJIMHT'aHIapy OWJIaH COJUILTHPUIL.

2. AManmuii CTaTMK KUPHMII Ba CTaTUK
YUKUILI XapaKTEepPUCTUKAJard XaToJuK-
HYM aHUKIaIl Ba cabaOMHM TOITHIII.

3. TpaHsucropHuHT ymymuii  0Oaza
yIIaHMII CXEMacuHU WITATUIALT
COXACHHM aHMKJIaIlL.

DmuTaau Ba
AQHUKTAIITHPUITATN

DnTaau Ba
AQHUKTAIITHPUITATN

DunTaau Ba
AQHUKTAIITUPUITATN
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3— MmamFyaor Oyiinya xyjaoca

Tanabanap TpaH3UCTOPHUHI CTAaTUK HII Xapa€HUIArd XapaKTepUCTHKalIapH
ApHM CTaTMK KUPHUII Ba CTaTMK YUKUII  XapaKTepUCTHKAJIapH, acoCHUil
napamerpiaapu OwnaH TtaHumagwiap. Ly Ownan O6up Katopoa TpaH3UCTOPHUHT
yIaHUII CcXeMacu, MaHOa KyTOJapuHM YJaHMIUMHM aHuKiaml. CrpaBOYHHUKIATH
CTaTUK XapaKTepUCTHKanap OWIaH COJUINTUPUII Ba aMalluil XapaKTepUCTUKaaaru
XaToNMK Ba YHUHr cababu Oyiimua TylIyHYagap XOocwi Oynagu. p-n-p Ba n-p-n
TpaH3UCTOpPJIapHU YMyMud Oa3za ynanum cxemacupa E, Ba E, manOanu ynamjga
KyTOslapuHM y3rapuiiu Oyiimua TylryH4yara ara Oymaguiap.

Busyan marepuaiap

Tpansucropuu ymymuil 0a3a yJaHHMII CXeMacd — TPaH3UCTOPHUHI YHKHII
3aHXHMPHU Ba KUPUII 3aHXKHUPU yuyH 0aza yMyMHil XucoOiaaHaiu.

CraTuK KUpHII XapaKTepUCTHKAacH — KOJUIEKTOp 0aza opacuigard KywIaHWII
y3rapmac OyiraHga »MUTTep TOKM OuWiaH sMHUTTep 0a3a KyWwIaHULIM OpacUIard
MyHOcabaT OuImupaIy.

CraTuK 4YMKUII XapaKTepUCTUKACU — BMHUTTEP TOKM y3rapmac Oyiranjua KoJjUIEeKTOp
0a3a opacupard KywiaHdll OwilaH KOJUIEKTOp TOKM oOpacujaard MyHocabar
owIupaIu.

(V) (V) K2

33-pacm.

Tpan3uctopHuHr Yb ylnaHuiln cxemacu.
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CraTuK YMKUII Ba KUPUILI XapaKTepUCTUKACH.
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Tpan3ucTopHH YMYMHH SMMHUTEP YJIAHUII CXEMACHHH YPraHWII
JlabopaTopusi MAIUIFYJIOTHHUHI TEXHOJOTHK KAPpTACH

(4 mamryaor)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau jpapcra Tai€éprapnuk | Tamabamap xaBo6 Oepaan
JapaXacuHU aHUKIam y4yH Te3Kop
CaBoJ kaBoO YTKa3WJIAJIU.

1. Tpamsucrop Kammaii Xxycycusrra sra? | Tanaba yiimaiiny Ba XaBoO
2. 3apsUIapHUHT 3JIEKTP TOKHMHU XOCHJI Gepanu

Kumumy  Oyiimuya  KaHmail — TpaH3uc- L
TOpIap MasxKyx? Tanaba yiinaiinu Ba XkaBoO
2.2. Vkurypunm Busyan Matepuamian | 0SPM

¢oiinananran  xonga  JlaGoparopus
MalIFyJI0THHU YTKa3UIIHHI JaBOM
DTTUPAIH.

Wmn  Gaxapuimr — ydyH — METOAUK
kypcatmMa €pmamuna MII40A  €ku
KIT103 TpaH3uCTOpJIapHU YHUBEPCHUAT
CTEHIHUHI  TIAaHENIWIa  YpHAITUPUO,
yimgoB acbobimapu Ba MaHOa yTaHAIH.
TpaH3UCTOPIAPHUHT YMyMHUH 3MUTTEp
YITaHUII CXeMacHu OpKaTl TPaH3UCTOPHU
CTaTMK KUPUII Ba CTaTHMK YUKHLI
XapakTepucTukacu onuHamu. OnuHra"
DKCIEPUMEHTAT ~ KUAMaTiaap  OpKaiu
TPAaH3UCTOPHUHT KHUPUII Ba  YHKHII
KapIIWIHKIIapy Ba KyJaiTHpHII
K02(hPUIIUEHTH aHUKTaHAIN.

2-6ocKknu
Acocnii
(65 MuHyT) TanabGanmap smuTagu Ba &3u0

oJlagu

3-60cKuu 3.1. Mag3yra gKxkyH scaiinu, Tamaba | Tamabanap »mmrtand Ba €310
SIKyHumii bTHOOPUHU acocui Mmacajara | ojaau

(10 munyT) Kapartuianu. daon TanabanapHu
parOaTIIaHTHPUIIAJIH.

3.2. Mycrakui Ui y4yH Basuda:

1. TpaH3uCTOpHHM yMyMHil SMUTTep | DLIHTAIH Ba
YJIAaHHUII CXEMAaCH y4YyH CIIPpaBOYHHUKAAru | aHUKIAIITHPHIIAIN
CTaTUK KUPHUII Ba CTAaTUK YHMKUII
XapakTepucTukanapuau Jlaboparopusiaa
OJIMHTaHIapy OWJIaH COJTUIITHPUIIL

2. AMaIMii CTATHK KMpHII Ba umKum | DWIATAIH Ba
XapaKTepUCTUKATIapUIaru XaTonuk- | AaHUKTAITHPUIIAANA
JIApHU aHUWKIam Ba caGaOWUHM TOIUIIL.
3. TpaH3MCTOPHMHI yMymuii omuTTep | DWUTAIH Ba
YJTaHUIII CXEMaCUHU UIUTaTHIMI | AHUKTAIITHPUITaTn
COXACHHU aHMKall.
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4— MamfyJaoT 6yiinya xyaoca

Tanabanap TpaH3UCTOPIAPHUHT WII Xapa&HUIArd CTATUMK KUPHII Ba YHKHII
XapakTepucTUKanapu, Mapamerpiapu Ownan Tanmmanwiap. Ly Owunan  Oup
KaTopia TpPaH3UCTOPIAPHUHT YIaHWIN CXeMmach, MaHOa KyTOjlapuHU yIaHUIIWHU
anuKmam, JlabopaTopus WynIu OpKalu OJWHTAaH CTATHUK KHUPHUII Ba CTAaTUK YHUKHIII
XapaKTepUCTUKATAPUHU  CIPABOYHUKIATWIApH OWlaH  CONUINTHPHUIN,  aMaJIdid
XapakTepUCTUKaga XOCWJI OYyJIraH XaTOJIWKHHM aHUKjaIl Ba cababiapyuHU TOMWIIAIH.
p-n-p Ba N-p-n TPaH3UCTOPJIAPUHM YMyMUid sMutTep ymanuil cxemacuaa E, Ba E,
MaHOATApUHUHT yJaHUIIWAA KyTOnapuHu y3rapuiiu Oyiinya TyllyHyara osra
Oynanumnap.

Busyan marepuawiap

TpaH3uCcTOpHU YMYMHUH BSMUTTEP VJIAQHUII CXEMacu — TPaH3UCTOPJIAPHUHT
KUPUII 3aHXHPU Ba YUKUII 3aHXHUPU YIYH SMUTTEP YMYMHH XHUCOOIaHAIH.

CraTuK KUPHII XapaKTepUCTUKACH — KOJUIEKTOP — O3MUTTEp Opacuiaru
KyWIaHUII y3rapMac Oyiaranga 0Oa3a sMUTTEp opacuaard KydjlaHuinl OwsaH Oa3za
TOKH Opacujiaru MyHocabaT OWIIupaim.

Cratuk 4MKUII XapakTepucTtukacu — ©0a3a TOKM y3rapmac Oymiranma
KOJUIGKTOp — OMHUTTEp Opacujarn KywIaHWIl OwiaH KOJUIEKTOp OpacHiaru

MyHOcabaT OumupaIy.

(v) [Kr2

35-pacwm.

YMyMuii sMUTEp ylTaHUII CXEMACH.
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MaiinoH TPAaH3UMCTOPUHU YMYMHH MCTOK YJIAHUII CXEMACHHH YPraHuII
JlabopaTopusi MAIUIFYJIOTHHHUHI TEXHOJOITHK KapTACH

(5 mamryaor)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Taiéprapnuk | Tamabamap xaBo6 Oepaan
JapaXacuHU aHUKIam y4yH Te3Kop
CaBOJI XaBOO YTKa3WIIAIU.

1. Maiizion Tpan3ucropiapu ne6 Kampaii | 1araba yilmaiiim Ba xaBob

TpaH3McTOpJIapra atunagu? Gepanu L
2. Kanmail MM MaiiioH Tpau- | La71aba  yilmaiim Ba  XaBob
3UCTOpJIapU MaBXya? Gepamu L
3. Maiitod  TpaHsucTOpnapuHuHr | 1a1aba  yiltaimm Ba  KaBoO

Ounossip TpaH3uCTOpiapAaH ag3a/uIHK- Oepanu
Japu Kannuai?
2.2. YKuTyBUM BH3ya]l MaTepHallIaH

¢oiinananran  xonga  JlaGoparopus TanaGanap oumram sa €u6

MAIIFyJIOTUHU YTKa3UIITHHA nasom | O
STTUPAJIH.
2-60cKu4 Jlaboparopuss MIIMHU OaXapulll y4yH
Acocuii MeTtonuk Kypcarma €pmamuga KIT1032K
(65 MuHyT) TUILUTA MaiI0H TPaH3UCTOPUHHU
YHUBEpCa CTEHIHUHT NaHeJnra

YpHamTHpuO, yadoB acOoOmapu, MaHOa
ylaHagl Ba TPAH3UCTOPHUHT YMYMMIi
UCTOK  YJAQHMII  CXeMach  XOCHJI
KuinHagu. TpaH3UCTOPHUHT  YJIaHUII
cxemacu opKaiu YUKW
XapaKTepUCTUKACU Ba YTHUII
XapaKTepUCTHKATapu OJIMHAJIH.
OnuHran ®KcrepuMeHTan KuiMatiap
OpKaIM MailoH TPaH3UCTOPIAPUHUHT
acocui rapameTpiapu: KUpKUM
KywiaHum, Oypanuin Koa((ULIUEeHTH,
MaKCHUMal MCTOK-CTOK Ba 3aTBOP MCTOK
KYWIAHMLIUIApU aHUKJIaHAJIH.
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3-60cKuy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &€3u0

SIKyHmii 9bTUOOPHHU acocuit Macaara | ojaau
(10 munyT) KapaTuiaay. @aon TarabaapHu
parbaTIaHTUPUIIAIH.
3.2. Mycrakun uin yayH Basuda: dumrany Ba

1. MaiiioH TpaH3UCTOpJApUHU YMyMUH | AHUKTAIITUHPUIAIN
UCTOK YJIaHUII CXEMacH YYyH CTaTHK
YUKUII XapaKTepUCTUKACHHHU CIPaBOY-
HUKIaH Kyuupub omub Jlaboparopus

Ay opKain OJIMHTaH
XapaKTepUCTHKACH Onnan
CONMIITHPULIL. Drranm Ba

2. AMmanuii Ba CIpaBOYHMKIAH OJIMHTaH | AHUKIAITHPUIaAn
XapaKTepUCTUKAIAPHUHI  (hapKUHU  Ba
Kenmud 4YMKKAaH XaTOJIMKHH cabaOuHu
aHMKIaMl.

5- mamfyaor 6yiinua xyaoca

Tamabamap MaijloH TPaH3WCTOPJAPHMHUHI  YJIaHWII cXeMmajapu OwiaH
TAaHWINAJAA Ba YMyMUH HWCTOK YJIaHWIN CXEMAacH Y4YyH CTAaTHK YHUKWII Ba YTHII
XapaKTePUCTUKATAPUHN  YHUBEpCAl CTeHAra ojamunap. XapaKTepPUCTHKAHUHT
XaToJMapuHA aHWK1ab, XaTOJMWKHM Keaud YuKuIn cababmapuHu aHMKIanauiIap.
JlabopaTopust opKamu OJIMHTaH KuiMatiapaaH oinamanud acocuii mapaMeTpliapu
aHUKTaHaI.

Bu3syan matepuaiiap

MaiiioH TpaH3WCTOPJIAPUHUHT YMYMHA HCTOK YJIaHUII CXEeMacu — MCTOK
BIIEKTPOIM 3aTBOP YUyH XaM CTOK YYyH XaM YMyMHUH.

CraTUK YHMKHII XapaKTepUCTHKAa — KHUPHIIJIArd 3aTBOP — HCTOK KYWIAHHMII
y3rapMac OynraHga YWKUIIIArd CTOK TOKM OWIaH CTOK — HMCTOK KyWIaHHUIIIN
opacuiard MyHocaOaTHU OWIAUPANIH.

YTum xapaktepucTUKacuaa — YMKULIATY CTOK — MCTOK Ky4lIaHHIIH Yy3rapmac
Oynranjaa, 3aTBOpP — MCTOK KyWIaHHWIIM OWIaH CTOK TOKHM Opacujiard MyHOCaOaTHH

ouupaIu.

106



K1l \

36-pacm.

Maiinon tpaH3uctopiapuHuHr YU ymanuin cxemacu.
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VYD cxXxeMacCUHUHT BOJIbT-aMIIEp XapaKTEPUCTUKACH.
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burra noroHaau Ky4auiTHPru4HM ypraHuul

(6 mamryaoT)

JlabopaTopusi MAIIFYJIOTHHUHT TEXHOJOTHK KAPTACH

BocKuu BaKTn

DaonuAaT Ma3MyHU

VKMTquH

Tanaba

1-60cKuu
Kupumm
(5 muHyT)

1.1.Vkys MAaLIFyJIOTUHUHT MaB3y
pexacu xamia KyTWIa€TraH HaTvxanap
MabIyM KWIMHaIU.

DmuTHIaTy Ba €3u0 oJamuiap

2-00cKu4
Acocuii
(65 MuHyT)

2.1 TanaGanapHu papcra Tad€prapiuk
JapaXacUHU aHUKIAl Y4yH Te3KOp
CaBoOJ kaBoO YTKa3WJIAJIH.

1. Kyuaiitupruy ne6 Humara aitunaau?
2. Ky4aliTUpruuHu KaHzail XxapakTepuc-
THKacu 6op?

3. Kywaittupruaiap Kanmaii Oenrumiapra
Kapa® OymuHamM?

2.2. VKuTyBuM BuU3yanl MaTepuaaiaH
cdoiinamanran xomma  JlaGopaTtopus
MAIlIFyJIOTUHU YTKa3UIIHU J1aBOM
BTTUPAJIH.

Bunomnsap TPaAH3UCTOPIIU ourra
MOFOHATM  KYyYaWTUPIUYHU  YpraHul.
Kyuaiitupruuynu TaIIKWII KUJIraH
aIIEMEHTAp YHUBEpPCAT CTEHJUIaru
naHenra Wuranagd. Manba  ynaHany,
ym4oB acOobnapu cxeMara ylaHaj,
[IaCT YacCTOTAIM TEHEpaTOp CXEMaHUHT
KUpull  Kacmura  ynadagu.  Ocouii-
jorpa OpKaIM CXEeMaHMHI axaMUsTIH
HyKTajapgard KyWIaHMIIHUHT — I[HAKJId
ypranwiagy. Ky4alTUpruuyHu KUPHUILU-
ra  reHepaTtop  OpKaau  y3rapMac

YacToTaJIu (f=1000Tx) CHTHAT
Oepwiagi Ba  KUPWID  CHUTHAIUHU
aAMIUTUTYJaCUHU omupud YUKHULI

CUTHAIMHUHT ~ aMIUIMTY/lacd  OIIUIIU
onuHagu. By ammurtyna xapakTtepuc-
TUKACUUP. Kupumr  curHaamHUHT
aMILTUTYJacH y3rapmac Xonja
CUTHAJTHUHT YaCTOTACHUHM Y3rapTHpUINO
YUKUILI CUTHAIMHUHT y3rapuild SbHU
aMIUTUTyJa - 4YacToTa XapaKTepHCTHUKa
OJIMHAIU.

Tanabanap xaBo06 Gepanu

Tamaba yimaiimm Ba XxaBoO
Oepamu

Tanaba yitmailnn Ba  kaBoO
Oepanu

Tamabamap smmragm Ba &3m0
ornaau
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3-60cKuy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &3u0

SIKyHumii bTUOOPUHU acocuit Macasara | ojaau
(10 munyT) KapaTuiaay. @aon TarabaapHu
parGaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:
1. OnuHraH xapakTepucTHKalap opka- | DWIMTIM Ba

U KYJaWTUPIHYHU acOCHM mapameTp- | AHUKTAIITUPUIaIN
JTApUHK AHUKJIALIL.

2. Ky4alTUPru4HH TaIlKWI KATyBYH
sIeMeHTIapHu Basudanapuny Owinm, | AHUKIALITHPUIAIN

DmuTaau Ba

6— MamFyjaoT 6yiinya xyaoca

Tanmabanap OWIONSIp TPaH3UCTOPAAH TAIIKWI TONraH YMYMHH SMHUTTEP
yVAQHUIUTA ~OWp TIOFOHATW KYJaWTHPTWYHW  WNUTAIl  NPUHIUIWAHU,  yHAArd
DIIEMEHTJIAPUHUHT  (PYHKIMSICHHU, aMIUTUTyla Ba  aMIUIMTyga —  4acToTa
XapakKTepUCTUKacMHM  ypraHagwinap. Illy Owman Oup KaTtopma CXeMaHUHT
axaMUATIM  HyKrajapugard  KywlaHuIl — [HAaKJIWMHM — ocuwuiorpad — opKaiu
ypranammwiap. KyJalTUprauyHu acocwii  MmapaMeTpiapuHu  XapaKTepUCTHKAIaH
xuco01ab Tomaaunap.

Busyan marepuawiap

bup noroHasm Ky4yalTUpruy — JIEKTP CUTHAJIMHU Ky4auTUpaJuraH Kypuimara
AUTUIIAIU.

AMIUTUTYIA XapaKTepUCTHKACU — Ky4YaWTUPUIMOKUM OYJraH CHUTHAJTHUHT
YacTOTAaCH Yy3rapMmaraH XoJijaa, aMIDIUTYJaCHHUHT OINWINY YHMKWIN KydJIaHAITHHUHT
OIIUIIUTA ONMUO KeTUIITUHU KYypCaTaju.

AMIiTyTa — dYacToTa XapaKTepUCTHKAcH — KydaWTUpMoKUd OynraH
CUTHATHUHT YacTOTacH y3rapMaraH XoJjijla, CHUTHaJI YaCTOTACHHHWHT Y3TapHIId

YUK KYWIQHUIIAHUHT Y3rapyuiiura ojiud KeTuIIMHUA KypcaTaau.
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Kyyvaiitupruyau YD ynaHui cxemacu.
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Yacrora oOpajJuF TOP KYYaUTHPIHYHH YPraHUII
JlabopaTopusi MAIUIFYJIOTHHHUHI TEXHOJOTHK KAPpTACH

(7 mamryaor)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuy l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau papcra Taii€prapnuk | Tamabamap xaBo6 Oepaan
AapaXacuHU aHUKIAIl Y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. Yacrora opanmuru TOp Kydaiitupruy | Tamaba yiimaiinm Ba XaBoO
ne0 KaHmail KyyalTupruyra aituianu’? Gepanu

2. LC kyuaiftupruuga  TeGpanma | lanaba yittaimu Ba  xaBob
3aHXUPHUHT Basuacu HuMaaH | Oepanu

néopar?

2.2. VKuTyBuM BuU3yanl MaTepuaaiaH
cdoiinamanran xomma  JlaGopaTtopus )
MAIIFyJIOTHHU YTKasumHu ~ jgapow | 1anabamap osmmramu Ba €316
STTUPALIH. Orlanu

Yacrora opanufd TOp Ky4alTUPIUYHU
2-60cKuu ypranuimn.  KydalTUpruyHM  TammKuil
Acocwii KWiraH  9JeMEHTIIapHU  YHUBepcal
(65 mMuHYyT) CTeHIIard maHenra iurunagn. Man6a
Ba YIUOB acOOOIapu cxemara YTaHajd.
Oumsnorpad opKajin CXEMaHUHT
axaMUusTIU HyKTalapaard Ky4IaHHII-
HUHI IMaKJu ypranwiand. Kywaiitup-
rnygard LC Tebpanma 3aHXHUp Kepakiiu
yacToTajard CHUrHAIHM Ky4alTHUpHILA
yacToTa TaHJIOBYM  BJIeMEHT Oyau0
xm3Mmar  Kwiagu.  Ilact  wacroranm

CUTHAJJTAPHU Ky4auTUpHUIIAQ RC
TeOpaHMa 3aHXHUp, IOKOPU YacTOTaTIU
CUTHAJJTAPHU Ky4YauTUpHUILAA LC

tTeOpaHMa  3aHXUP  Ky4alTUPIUYHH
TapKUOMIa MIIIaTHIAIH.

3-60cKuy 3.1. Mag3yra gxkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &€3u0
SIKyHuii bTUOOPUHU acoCHi Macajara | ojaau
(10 muHYT) KapaTHyIagy. daon TarabaapHu

parGaTIaHTUPUIAIH.

3.2. Mycrakun umi yayH Basuda:
1. Yacrora pesoHaHCH XOCHIT Kitypun | DUIMTAIH Ba
TeOpaHMa  3aHXUPHH  TNapaMeTpuHu | AHUKTAIITUPUIaIN

AHUKIALLL.

2. TebOpanMa 3aHXUPHHHT CH(ATHHU Dmrany Ba
aHUuKJ1aI. AaHUKTalmTHupuiIagu
3. Kyuaiitupruuamn pmaTIm | DWHTaa Ba
COXaCUHM aHMKJIaILL. AHUKTAIITHPUIAN

111



7- MamfyJaoT 6yiinya xyjaoca

Tamabamap TOp mMomocaaTd KydaTUPTUYHHM TPUHIUIIHAT CXEeMacu HIIUIall
NPUHINIM, KyJalTHPIUY 3JIeMEHTIApUHA Ba3uacH, aMIUTATyla Ba aMIUTATyda —
yacToTa XapaKTepPHCTUKACH, MapaMeTpiiapy XaKuja TyIIyHuYamapra ara Oyimagwiap.
IIly O6wnman Oup Karopma TteOpanma 3amkupiap LC Ba RC napaum cudarunu
aHUKJTAI, Xamaa 4acToTa PE30HAHCHHU XOCHWI KWJIUII TYIIYHYacH XOCHI OVIamm.

Busyan marepuamiap
Top mnosocanu KydalWTHUprud — CUTHAIHA Ky4aUTUPULI YacTOTa OPAIUFU

f

1oKopu

/f,.=1,01+1.1 renr. LC Ba RC tebpanMa 3aHXup Ky4alTUpHUII CUTHATUHUHT
yacToTacMHM aHuknab Oepanu, sbHM TeOpanMa 3amxupmard  f... Ba  fc.,
Ky4alTUpMOKUM OyJraH CUTHAUIAPHUHT YacTOTa OPAIMFUHU aHUKIaiou, Oy
yacToTalapaH TallKapuaa aca KydalTuprud cursamiapra o6ecdapk 0ynau.

LC tebpanma 3anxupiu Kydaituprud 10kl yacTotanu cUrHaIHU
Kydaidtupuil yuyH, RC tebpanma 3anxupnu Kydaiituprud 10xI'1 gaH kuumk

CUTHATHYU KYYaWTUPHUII YUYyH MIILIATHIAAN.
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Top nonocanu Ky4auTUpPruy.
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dazauHBePCIM KYYAUTHPIUYHH OPraHMII
JlabopaTopusi MAIUFYJJOTHHHHI TEXHOJOITHK KAPpTACH

(8 mamryoT)

Bockuu Bakru @aonuAT Ma3MyHU
YKurysun Tanaba
1-60cKuu l.l.VKyB MALLIFYJIOTUHUHT MaB3y | DIIUTUIAINA Ba €316 omamgunap
Kupum pexacw xamia KyTWiIa€TraH HaTuxaiap
(5 MuHyT) MabIyM KUIMHAIH.

2.1 Tamabamapuau jpapcra Tai€éprapnuk | Tamabamap xaBo6 Oepaau
JapaXaCHMHU aHMKIAl y4yH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. Burra Kydaiitupria KypuiMacupau | 1araba  yilmaiiim Ba  xaBob
UKKHTA YHMKAID ~ KywIaHWII — KaHjai Gepanu

OJIuHaIN?

2.  KywaiitupruygaH 4YMKKaH Kydia-
HUHU azanap dapku Kangai?

2.2. VKuTyBuM BuU3yan MaTepuaaiaH
cdoiinamanran xomma  JlaGopaTtopus
MAIIFyJIOTUHU YTKa3UIIHU TaBOM
DTTUPAIN.

Kapama-Kapim azanmu (azauHBepCiin)
Ky4dyauTuprudyau ypranumi. Kyuaitup-
TMYHM TAIIKWI KWITaH 3JIeMEeHTIapHU
YHUBEpCa CTeH/Iaru naHeJsra
iurmmaan. Manba Ba yirdoB ac6obmapu
cxeMara yIaHaIN. Ocuumnnorpadg
opKau CXeMaHUHT axaMusITIu
HyKTajapuaard KyWIaHWIIHU — [IAKJIU
ypranwiagy. CXeMaHUHT YHKUIIUIapU-
JaH ONWHAETTaH YHUKHUIN KyWIAHUIIN
dazanapu 180° ra  dapKmanum
cababmapy TYFpUCHIA TYyIIyHYA XOCHJ
oymamgn. Amammii AX Ba AUX mapHu
YPpraHMILL.

Tanaba yinmailnn Ba  kaBoO
Oepanu

Tanabanap smurtagy Ba €310
onagu

2-6ocKknu
Acocuii
(65 MuHyT)

3-60cKuy 3.1. Mag3yra gKkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &3u0
SIKyHuii bTUOOPUHU acoCHii Macajara | ojiaau

(10 munyT) KapaTuiaay. @aon TarabaapHu
parGaTIaHTUPUIAIH.

3.2. MycraKkun ui ydyH Basuda: DuMrany Ba

1. KyuallTupruyay YuKumgaard Kywia- | AHUKTAIITHPWIAAN
HUITHU ~ pasamapuHu  ocuuiorpad
opKau Ky4upuO onuIl. DumTaam Ba

2. KywaiitupruuHu acocuii mapamerp- | AHUKTAIITHPWIAAN
JIApUHKM aHUKITalI

8- mamFynor Oyiinya xymoca
Tanabanap Kapama — Kapmu pazanu (pazauHBepCiIv) YUKUII KywIaHULIUTa
sra  OynaraH  Ky4alTUpPIrMYHW,  UIOUIAl  [OPUHLUMIIMHYU,  3JIEMEHTJIApUHUHT

ysxkumgacuan, AX, AYX  xapakTepuCTUKAJIapuHA Ba  IlapaMeTpJIapHHU
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ypranaaunap. Mkkana 4YuKuigard KywWIaHWIIHU KydauTupuil KoaguuueHTUHH,

KUPUII NPUHLUIWHU, YUKUIIL KapIIWINTUHU aHAIUTUK U(OJACUHU aHUKIAWAWIap.

OcumtorpaMma OpKany YHKULLJIArH KywiaHuwiap asanapu dapku aHUKIaHaIu.
Busyan marepuaiap

dazanHBepCIM KyJalTUPrud — OMTTa KUPHII Ba YMKUINUAA UKKUTA YUKHII
KYWIAHUIIN OJIMHAJAWIaH Ky4alTHUpIuy.

KomnekTopnan ynkaguran KyWIaHUITHUHT KUPHII CUTHATH OuraH ¢asza dapku
180° ra TeHr. DMuTTEpAAH YMKAMWIaH KYWIAHULIHK KUPUII CUTHAMK OwiaH asa
dapku 360°, éku O ra TeHr.

Komnekropnan 4yuKaguraH YuKdII &~ KyWwIaHUIIMOA —KYWIQHUID — Kydasiw.
DMUTTEpIaH YMKaIWTaH KydaWTHUpruyga TOKHUHT KydalWIod BMHUTTep Oyiinmua

y3arum KoadguimeHta h,,, TeHr Oymamm.

—E,
RI R3
C2
Cl L A T
| |
) Q C3
I I | ] le{)
Kl—"? R2 RB}KI U(Hm3
- Umq) R4
L]‘II]}CI
T : +

40-pacm.

PazanHBEPCIN Ky4alUTUPIUY.
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18. AnaJior 3j1eKTpoH Kypuiamaiap cxemorexuukacu (AIKC)
(paHuIaH aMAaJIMH MALUFYJTOTHUHI YKUTHII TEXHOJIOTHUSACH.

YKyB MAlIFyJJOTHUHT HIAKJIH

AMaJIuil MAIIFYJIOTUHUHT PeKacu

Amanuii MalFyJaoT

1. Vrrasunaérran Tema 6yiiiya TyInHYa.
2. VIunaauran TeMaHHHT MaKCaI.

3. Vrunamuran TemManan Kasnait
HaTI>KaIap OJIMII Ky3/1a TyTUIIaIH.

4. Ky3na€rran HaTHXKara KaHaau
SPUILLIUIATH.

5. HatmkanapHu onuijga KaHaai Ha3apui,
aHAJIMTHUK, TpaduK METOIMKAIap
UIUTATUIIAIN.

6. AManuii eunm.

7. Xynoca.

YkyB MamryJoTHuHr wmaxkcaau: ADKCpaa onuHraH Hazapuil OwIMMIIapUHU
MycTaxKamJlall y9yH TeMajlapHHU aHAJUTUK XUCcoOJapy Ba €UUMIIapU YpraHuiau.

Ileparoruxk macaJjiajaap:

YKyB (paoJaATHHUHT HATHKAJIAPHU:

ADKC (anuna keHr KyJIaHUIaIUraH:
- DIleMeHTIIap;

- Cxemanap;

- Kyprimanap;

- Cucremanap/ia vllIaTUIAUraH
AJIEMEHTJIAPHU aHAMTHUK XUCOOIapu
euruMIIapH Ba XyJiocaaapu
TYIIATAPUIIAIHA.

Tanaba:

- TemaHuHT acocu Ba3u(pacHHU
W30XJIalu,

- Kyiunran makcaara spuimm y4yH HUMa
KUJTUII KePaKJIUTUHU OUNIan;

- Macananu e4uMyHHM TOIIAIH;

- ByHHMHT y4yH aHaIUTUK METOA
WIUTATUIIAIN,;

- Euwniran mMacanaHuHT aHaIU3 KWIaau
XaTO Ba KAMYWJIMKJIAPUHU aHUKJIAWIH.

YKuTHII yC1yOu Ba TEXHUKACH

yKI/ITI/IIII BOCHUTAJIApH

YKUTHII IIaKIIN
YKUTUII IIapT-IIAPOUTH

- Buzyan amanuér 6mui-cypos, 6aéH
KWW,

- DJIEKTPOH CXeMalapuHU XUCOO KUITyBUH
amMauil KyJIJlaHMaH, TUTakaT, 1I0cKa, 0yp,
MabIyMOTHOMA,

- Kamoa, rypyx;

- JKuxo3zmanran aygaropus;
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19. AManuii MamFryJOTHHHUHT
TEeXHOJIOTMK KapTacH
Ky4aTUPIrUYHUA KYYau TUPHUL
KOY(PPUIHECHTIAPUHA AHUKJI AL

(1-mamrysaor)

Bocknu BakTu @aonuAT Ma3MyHH
VxuTyBun Tanaba
1-60ckny 1.1.Vkys MAIIFyJIOTUHUHT  MaB3y | DLUIUTAnU Ba €3u0 onagunap
Kupwur pexacu Xamjia KyTHJIaETraH
(5 muHyT) HATIXKAJIaD MabIyM KUJIHHAIN.

2.1 Tamabamapuu mapcra taiiéprapiauk | Tamabanap xaBoO Oepamam
JapaXxacuHU AaHUKIANl Y4yH Te3KOop
CaBOJI XaBoO yTKa3aiH. _
1. Kyuaittupruu 6y Kanpaii saektpon | YIaiiu Ba xaBoO Gepanu
Kypwima?

2. KyuwaiiTuprud  acocuHM KaHpaii | Yiinaiinu Ba xkaBob Oepaiu
®IEMEHTIIAp TALIKHI KUIaau?

2-6¢cekuy 2.2. Viurysum Busyan Marepuanian | Tamabamap smmrtamm Ba &3u6
Acocuid thoiinanmaHran Xoijga Mabpy3a YKULIHM | OJ1ald
(65 muHyT) JIaBOM DTTHUPAJIH.
[Tact YACTOTATH  KYYaUTHPTHIHH

acocuil  KypCaTKUWIApH, KyWIAHUII
OyiinJa KydJaTupuir Kod(hpUITUSHTH
(bup KackamIu Ba Kym  KacKaJIH),
KyBBar oyitnua Ky4YauTUPULLI
KO9(p(pULEHTH KUPHUII Ba  YUKUII
KapILIUIUTH, YUKULIT KyBBaTH,
Ky4JaUTUpruyHu  cponanu 001
K02 PHUIIEHTH.
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3-60CcKuY
AxyHuii
(10 munyT)

3.1. Magsyra sKyH scaiinu, Tanaba
abTHOOpU acocui Mmacasara
KapaTHyiaay. daon  tanabanapHu
parbaTIaHTUpUIIAIN.

3.2. Mycrakun um yuyyH Basuda:

1. Maxcuman Ky4aiTupHIn
K09(p(pULIEHTUTa 3ra Oynran mact
yacToTanu Ky4alTHpru4HU
Ky4alTUpHULL Koa(puLeHTH
xucoOmam Ba AUX HU KypuI.

2.  Makcuman  oiinanu U1l
K02(hpULIUEeHTUTa sra  Oynran
KydJalTUpruyHu  oiiganu HIII
KO2(hPUIIMEHTHHHA XUCOOJIaIIl.

Tanabanap amutagu Ba €310
onanu

XucoOmaiig  Ba
AQHUKJTAII TUPAITH.

Xucobmaiau
Ba aHMK/IAIITHPA/IH.

Tanabanap
KywlaHuil Oyiinya KydalTupuil Koa(puuueHTH, KyBBaT Oyiuya KydalTUpHI
KO9(p(PUUMEHTH, KUPUII Ba YMKUII KapLUIWIWIM, YUMKWAIO KyBBaTH, (POMIAIM WL
KoapuimenTy Oyiindya TynryH4a XOCWI —KHJIaguiap Ba OepuiraH BapHaHTIApHU

xucoOnanaunap.

Kyunanum Oyitnya KydallTupuil Koa(puUeHTH — Ky4alTUPIUYHU YUKUILIArd
KYWIaHUII KHUpHUIIard Ky4WwIaHWIIIAH Hedya Oapobap KaTTaJurMHU Kypcartaiy,
KyBBaT Oyiinya KydyalTUpuil Kod(P(PUIHUEHTH Ky4alWTUPrHYHU

KyBBaTHM KUPUIIUIArd KyBBaTHaH Heya Oapobap Karranuru Kypcatagu. Kupuin

1 - MamFysor 6yiinya xyiaoca

[1acT 4YacTOTAIM  Ky4YaUTUPIru4HU

acocuil  KypcaTKu4Japu:

Buszyan marepuasniap

Kapminuianuru — Ky‘lﬁﬁTHpFH‘-IHPI KHUPpUII KUCMUOAI' KapIIWINK.

Yukuim KapHmIniInru- Ky‘lﬁﬁTHpm‘IHH IOKJTaMaCr3 YUKUIIHUAArn KapuivK.

LII/IK'I/IH_I KyBBaTHU — Ky‘IaﬁTHpF WYHU aKTHB KapIIWJIWUKIIM YUKUIIAAI'M KyBBATH.

O.N.K. — KyyalUTUpruyHd  HIUIAINM  y4yH capd

YUKHIOOArun KyBBaTra HUCOATUHU IMpOHCHTHAI' I/ICpO,I[aCI/I.
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KyyailTupruyuu ¢p.u.K., LIOBKMHHHM aHUKJIALI

AMaJIuil MAIIFYJIOTHHUHT TEXHOJIOTMK KApPTacu

(2 mamryor)

Bockny BaxkTn

daonusar Ma3MyHU

SJ]K,I/ITYBLII/I

Tanaba

1-60ockuu
Kupumm
(5 mMuHnyT)

1.1.VkyB MAalIFyJOTUHUHT  MaB3y
pexacu xXamja KyTWIaETraH
HaTXalap MabiIyM KWIMHAJIU.

DmTUiIanu Ba &3u0

oJaauap

2-60CKHY
Acocnii
(65 MuHyT)

3-60cKuY

(10 MunyT)

Tanabanap mnact yYacTOTIM KYYaWTUPIUYHUHT aCOCHUM KypcaTKU4iapjiaH
OyiaraH HOMHHAI

KYYaUTUPIUYHUHT XyCyCUHl IIIOBKUHH, AUHAMUK JMANO30HHU XUCOOIAIlHU amalira

2.1 TamabamapHu mapcra Tan€prapiauk
JapaXacMHU aHUKJIAIl y4yH Te3KOop
CaBOJI KaBOO YTKa3UIIaJIH.

1. Kyuaiitupruuynu Ky4YauTUPULI
K09(p(pULIMEHTH HUMaHU Kypcarauu?

2. Kyuaiitupruuna KaHgau
KapImiukiap 6op?

3. Kywaiitupruyau  doiiganm Ui
Koo(p(pULIMEHTUHN  KaHOail  yJI4oB
Oupnuru Ounan yiauaHamu?

2.2. VKuryBdm BH3yan MaTepHaIiaH
thoiinananran xomnna Mabpy3a YKULIHU
JaBOM STTUPaIU.

Kyuaiitupruu
HOMMHAJI

KypcaTKuWiapuiaaH
KUPHUII  Ky4WIaHWILH,
Ky4auTHUPHILI 4acToTa [JUaIl030HH,
KYJaUTUPTUYHU XYCYCUH  IIIOBKWHH,
OUHAMUK JUANO30HU XaKuia TylIyH4a
Oepuiaiu.

Tamabamap xaBo6 Oepaau

Viinaiinu Ba %aBo6 Gepamm

Viinaiinu Ba xaBo6 Gepamu
Viinaiinu Ba xaBo6 Gepamu

Tamabamap »mmrand Ba &3m0
ornaiu

3.1. Mag3yra sKyH scaiiiu, Tanaba
9bTUOOPUHH acocui Mmacajara
Kaparwiaau.  Paon  TamabanapHu
parGaTIaHTHPUITAIH.

3.2. Mycrakui uill yuyyH Basuda:

1. Tactr wyacroTtaliu Ky4yalTUPrUYHU
aHUK  BapHMaHTH  Y4yH  JUHAMHK
JAMANO30HHU aHUKJIAILL.

2. ABBaJITM MalIFyJIOTAaru
KyJalTHprid Y4yH XOCWI Oyiauim
MYMKHUH Oynran XaJTaKUTIapHU
aHUKJIAIl Ba yIapHU MUHHMMAll XOJIra
KEJITUPUIL .

Tanabanap amutagu Ba &3u0
onanu

XucoOmaiau Ba
AQHMKJTAII THPAIH.

XucoOaiiay Ba
AQHMKJTAII THPAIH.

2 - MamIFyJIo0T Oyiin4ya XyJjoca

KUPULI

KYWIAHMIIH, KyYaWTUPUII YacToTa JIUAIO30HH,

ompaauiap Ba Oymap TYFpucuaa Tyna TYKHC (pUKpra sra Oymamumap.
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Buszyan marepuamiap

HomuHan xupuin  KywIaHUIIM — KyYaUTUPTUYHUHT  YUKUIIMOA KEpaKJIH
KyBBaTHM XOCHWJI KWIWII Y4yH Kepak OyjamuraH KHPHUII Ky4IaHUIIIH.
Kyuwaiftupuin =~ 9yacTora AMAano30HU — KyJaUTHUPUIMOKYM  OYJIraH  CUTHAJTHUHT
yacToTa KEHITUTU Oynub KyualTupuinl KoadduimeHTH, pyxcat OepuiraHia
OPTUK y3rapMaiiu.

Xycycuil  IIOBKMH — KYYaWTUPIUYHUHT MII  Xapa€HUIa TEeMIIPATypaHH
OIIUINK, MAHOAHWHT  V3rapuilv, 3IMEHTIApHUHT Oup  Me€paa MIIaMaciuru
HaTUXacuaa XoCcua Oysaiu.

JduHamMuk AVANO30H — KUPUII  CUTHAIMHUHT MakKCuUMal KUWMAaTUHU

MUHMMaT KAWMaThra HUCOATUHHUHT (DapKUHU KYypcaTH.
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KyuaiiTupruyaa Yu3ukiau 0y3uJIMIIHA AHUKJIAII
AMaJIMii MAIIFYJOTHHHHT TEXHOJOTHK KAPTACH

(3 mamryor)

Bocknu BakTn @aonuAT MasMyHH
Yxurysuu Tana6a
1-60cKmy 1.1.VKyB ~ MamFyJOTMHHMHT  Map3y | DIINTHIATN Ba €316
Kupuin pexacu Xamaa KyTHIaéTrad | OJlaguiap
(5 muHyT) HaTHXaJlap MabiIyM KUWINHAIW.

2.1 Tanmabamapuu mapcra taiiéprapiauk | Tamabanap xaBoO OGepamam
JapakaCMHU aHMKJIAIl Y4yH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. Kyuaiitupruuaa Gysumimmn | Yilnaiinn Ba xaBoG Gepany
KaHIai akTtopiap XOCWI Kuilaau? .
2. KyualitTupruyHuHr nuHAMUK | Y HAnaiam Ba kaob Gepanu

JMANO30HM HUMaHU Owinupanu?
2.2. YKUTyBUM BH3yall MarepuagaH TanmaGanap ommranu Ba €310
doiigananran xomama Mabpysa ykuiuap | O1aAH

2-00CcKu4 JlaBOM TTHUpPAIU.
Acocuii ITact q4acToTaiu KydauTupruyga

(65 MHHYT) Oy3WIUIIHH  XOCHUJI Oyuiy,
HOYHW3UKIU OYy3WIHIN Ba YHU OY3WITHIIT
JapaXaCMHU aHAIUTUK xucoOmarnt
OpKaJIN aHUKJIaII, Y4acTOTaBUH
Oys3wnmumr  Ba yHu AUX opkamm
tTajjabayiap  aHAIMTHK XUCOOII
OpKaId aHMKJIANIM, hasaBuil Oy3uIuII
Ba YHU  KeITUpub YUKapyBUU
9JIEMEHTIIap  TYFpUCHAA  TYyLIyHYa
XOCWJT KHJIaguiap.

3-60ckuy 3.1. Massyra gxkyH sdcaiigu, Ttanaba

SIKyHuit 9bTUOOPUHU acocui Mmacasara

(10 muHyT) KapaTwiaau. Paon TaabaiapHu
parGaTIaHTUpUIIAIN.

3.2. Mycrakun um yuyyH Basuda:
l.  MaiiioH TpaH3UCTOPU  OPKATU | Xycobaiiny Ba
XOCUi1 KWINHIaH I1aCT 4YacCTOTa/Iu AHUKJTAIITUPAJIN.
KydalTuprayga HOYM3UKINA Oy3WIUII
K09(p(pULIMEHTUHN aHUKJIALLI.

2.  MaiioH  TpaH3UCTOPU  OPKAH | Xycobnaiimyu Ba
XOCWI KWIMHIaH MacT YaCTOTAIM | aHUKTAIITHPAIIL.

Ky4yalTUpruyia 4acrora Oyiinua
Oy3uImII K0a(hpULIEHTUHI
AQHMKJIALL.

3 - MamIFyJI0T Oyiinya xysoca
Tanabanap Ky4aWTHPrUuHU AMHAMHMK XOJlaTHAA XOCHJ OyiaquraH HOY3UKIU
Oy3uuil, yacToTaBuil Oy3unuiln Ba pazaBuii Oy3WIMIUIAPHU XOCWJI OYJIMIIM Ba
yIapHU aHAIUTUK XUCOO OPKaIM aHUWKIall, Oy3WIMIIHU XOCWI KWJIyBYH
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thakTopnap OwiaH TaHUINAAWIAP Ba TYyUIyHYAa XOCWI KWilagwiap  Oy3WIHIIHU
KaMaWTUpUII  HYJJIApUHU  KUOUpajuwiap Ba  Oy3WwIMIOHM — KaMalTHpaIura
BapUaHTJIAPHU aHUKJIAWAWIIaPp.
Busyan marepuaiap

Houunzukmu Oy3zunuin (KoepHUIEeHT TapMOHMKU ) — 3aHXUPHUHT HOYM3UKIH
XyCyCHSTH HaTHXacuaa Xocun Oynanurad Oy3WIUIIH.

Yacrorapuii Oyzunuin — AUYX oOpKaiM aHMUKIAll Ba KUPUII CUTHAJTAHUHT
yactoTara OOFIUK OyJaau.

dazapuil Oy3WIUII — Ky4alTUpUII kKapaéHUa YMKUII CHUTHAIMHUHT (paszacy,
KUpUIL CUTHAIMHMUHT pa3acugaH opKaga Koiaau, Oy KydallTupruygard peakTHB

aJIEMEHTIap XUCcoOUra Ba dJeMEHTIAPHU MOHTaXH Xucobura xocun Oymanu.
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Top nonocanu kyuaiitupruyaa LC Ba RC Bazudacu
AMaJjuii MAIIFYJTOTHHUHT TEXHOJIOTHK KApTacu

(4 mamryaor)

Bocknu BakTn @aonuAT MasMyHH
Yxurysuu Tana6a
1-60cKmy 1.1.VKyB ~ MamFyJOTMHHMHT  Map3y | DIINTHIATN Ba €316
Kupuin pexacu Xamaa KyTHIaéTrad | OJlaguiap
(5 muHyT) HaTHXaJlap MabiIyM KUWINHAIW.

2.1 Tanmabamapuu mapcra taiiéprapiauk | Tamabanap xaBoO OGepamm
JapaXacuHU aHUKIAIl YYyH TE3KOop
CaBoOJI kaBoO YTKa3WJIAJIH.

1. Kyuaiitupruuga Kanmail Oyswidin- | yinaiinm Ba xkasoO OGepaau
Jap MaBxyn?
2. Kyuaiitupruugaru  Oysuiumnu | yinaiam Ba xkasoO Gepaau
KaMalTUPUILI ~ y4yH HAMA  KHJIHII
Kepak?
2.2. Yxurysum Busyan wmarepuannan | 1amabamap smmramm Ba €3u6
2-60CcKUY doiinananran xonga Mabpy3a ykummy | OTAAH

Acocuii JaBOM  OTTUPAIM. Top  mnamacu
(65 MuHYT) Ky4alTUprU4 pe3aHacu Ba IoJlacaau
KyJalTHpruwiap, ynap TapKuOupark
TeOpaHMa 3aHXUPHUHI Ba3ugacu Ba

TeOpaHMa 3aHXHUPHU XOCHII KHUITYBUH Tanabanap sumramu sa €6

RC Ba CL  anementnap. by onanu
3JIeMeHTIapIaH rojlacaau
thunTupnaapuu XOCHJT KUJTHLLL.

Pesananc 4acroranu anukinam. T
makJuid uiThpnap. Yiapaa pezaHaHc
YacTOTaHU aHMKJIAILLL

3-60ckuy 3.1. Mas3yra gxkyH dcaiinu, Tanaba | Tamabamap smmragu Ba €3u0

SIKyHumii YBTUOOPUHU acocuit Mmacasara | ojaau

(10 muHyT) KapaTwiaau. QPaon TaabaapHu
parOaTIaHTUPUITIAIN.
3.2. Mycrakun um yuyyH Basuda:
1. Apuk xuiiMmatiu R1, C1, Ba R2 Xucobaiigu Ba
C2 ¢unrtupnap yuyH PE30HAHC | aHUK/TAIITHPAIH.
YacTOTaHW XucoOalll.
2. T- makmum Cl1, R1 Ba R2, C2 Xucobnaiiny Ba
unTpIap ydyH pe3oHaHC YACTOTAHM | quuKalTHPAL.
XucoOaril.
3. 1 Ba 2 X0l ydyH  yTHII XucoOnaiinu Ba
MOJIACACUHM aHMKJIaLl. AHUKJIALTHPAIH.

4 — MaIFyJI0T Oyiiya xyJjoca
Tamaba Top mojacald KyJaUTHPIUYHU XOCWI  KWIYBYM OBJIEMEHT/Iap Ba
yIapHUHT Ba3udacu , KydaUTUPIrUYHUHT TapKUOMIard 4actoTa TaHJIOBYM TeOpaHMa
3aHXHUD, YJIAapHHU HKKH XWJI BapHUaHTU Ba 6y BapHUAHTIIApHU YaCTOTAHUHT

KaTTalurura Kapao KYJUIAHUIIM  TABCUBJIApPH, KYYaAUTUPIUYHUHI PE30HAHC
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XOJIATUAATYM YacToTa II0J1acach 4YacToTa YTHII I0jlacacy XakKuia TyLIyH4yara ara
Oynanumap.
Busyan marepuasuiap

Top monacanu Ky4yalTUpTUd — KyYHTUPMOKYM OYJraH CUTHAIAP YacTOTaCH
AYX  HHMHr @oJlacacM uWYujaa, I[ojaca  TallKapUCUAard CUrHajuiapra sca
TabCUPJIAHMAaNIN.

Pe3onanc dactora — pe30oHAaHC YacTOTa 3aHXUP KAPIIWIUTH KarTa, OolIka
yacTtoTtajiapia KaplWIurd KUYKUHA.

Top mnosmacamu KydyaWTUPIUYHUHI YTUII I10JIACACUA CUTHAJI CIIEKTOPUHUHT
aMIUIUTyJaCH NacaluIIy KyTWIManIN.

R1, CI Ba R2, C2 cuntupnap yactora TaHIOBYM TeOpaHMa 3aHXUPIapaup.
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TpaH3ucTopHH y3rapmMac TOKJIArd UIIYU XOJATHHH AHMKJIALI
AMaJIMii MAIIFYJJOTHHHHT TEXHOJOTHK KAPTACH

(5 mamryaor)

Bocknu BakTn @aonuAT Ma3MyHU
Vxurysuu Tanaba
1-60ckny 1.1.YKys ~ MalIFynoTMHMHT  MaB3y | DLIMTHIANHM Ba €3u0 onmamuia
Kupuin pexacu Xamja KyTHIAETraH
(5 MuHyT) HATUXAJIap MabJIyM KUAJIUHAIN.
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2-00CKUY
Acocuit
(65 MuHyT)

2.1 TanabanapHu jJapcra Tad€prapiuk
JapaXacuHU aHUKJIAl y4yH Te3KOp
CaBOJI XaB0oO YTKa3WIIQ/IH.

1. Top mnonacanu Ky4aUTUPTUYHUHT
qyacroTa KEHIJIUTU Ky4auTuprud
TapKUOWIAr  Kaiicu  aIeMeHTiIapra
OOrIUK?

2. Kyunanumr pe3oHaHCHM — JI@rasua
HUMaHU TyUIyHacu3?

3. Top nomacanum Ky4yaUTUPIUYHU
ULUIATWIMII ~ COXAacH paJluOTEeXHUKa-
HUHI KalCU coxXacuua KyJulaHwiaau?
2.2. VxuTyBum BHU3yan MaTepuaniaH
choitmananran xosja Mabpy3a YKHIIHU
JaBOM 3TTUPAIH.

DIeKTPOH KypWIMaHU XHCOOaIl yuyyH
TPaH3UCTOPHU THUHY XOJaTHard HUIIYH
00JTacTH Ba WIIYM HYKTACUHH TOTIMII.
Komnekrop TokuM Ba KOJUJIEKTOP
KYyWIaHUIIN tormi. CraTuk
KUPHUII  Ba  YMKUII  XapaKTepHc-
TUKQJIAPUHU  CIPaBOYHUK  OPKaIU
AQHUKJIaHAIM Ba TUHY HYKTa KypWIaJu.
Iy HYKTa OpKai I0KJIama
XapaKTepUCTUKACH yTaau. TUHY HyKTa
KyWduIard mapTHa OaxXapuily JIO3KM.

‘UIOT‘ 2Ukm +‘Uk9/mm‘
IKT 2 IKm/RG

R; — 3axupa xoepguyuenmu
R;=0,7+ 0,95 opacuma Oymumu
Kepak.

ByHmaH  Tamkapd ~— WOMH  HYKTa
KyWHIard I[apTHH KaHOATIAHTHPHUIIH
JIO3UM.

‘U k’aT‘ +Ukm < ‘U komaxc

UK3.T = |KT ERKM(IKC

P, ..MakcuMaa pyxcar Oepuira
KyBBarT.
U, e~ MakcuMan pyxcar OepuiiraH

KyWIaHULI.

Tanabanap xaBob Oepaiu

Viinaiinu Ba xkaBo6 Gepaan

Viinaiinu Ba xaBo6 Gepaan

Viinaiiqu Ba xapo6 Gepanu

Tamabanmap »mmrtand Ba €3u0
oJanu
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3-60ckuy 3.1. Mag3yra gKkyH scaiinu, Tanaba

SIkyHuit 9bTUOOPUHU acocui Mmacajara
(10 muHyT) KapaTwiaau. ®Paon TaabaapHu
parGaTIaHTUpUIIAJIN.
3.2. Mycrakun um yuyyH Basuda:
1. I'T403A TpaH3ucTOpHUHr | DWHTAIA Ba

CIPOBOYHMKIAH CTaTUK Kupuil Ba | AHUKIAITHPUIaan
YUKW XapaKTepPUCTUKACHHU AHMKJIa0
I, Ba U, TOK Ba KywIaHWII OpPKAIH
TUHY HyKTa KypuIl Ba yHIa
TAbJIYKJIU OYJIraH IIapTHU aHUKJIAI.

5 — mamFys0T Oyiiua xyJjoca

Tamabamap ®JIeKTpPOH KypwiIManapia TPaH3UCTOP WIIIATHITaHga, CXeMaHU
y3rapMac TOK OyiHya XMCcOO KWIMIN (KMPHUIN CHTHAIXM OyJIMaraH xojjia) HIIYH
HYKT@HU aHUKIaml Ba Oy HyKTa OpKaIM MINYM XapaKTePUCTUKAHM KypHII Ba
YHUHT IIAPTIIApUHU OakKapHIll XaKujaa TYIIYHYIAp XOCHIT KUTaauiap.

Busyan marepuaiap

Wirgu HyKTa XOJIaTH — BJIGKTPOH CXeMaja TPaH3MCTOPHU JUHAMHUK XOJiaTiaa
HNITAIIN.

TuHY XoNaT — KypuiMara KUpHII CUTHaiu OepuMaraH Xonaraard KywIaHHUII

Ba TOKHHU aHUKJIAWIH.

U,, vuxe - TPAH3UCTOP KOJUIEKTOpP Ba 3MHTTEpP OpacuIard MakCUMasl y3rapmac
KY4IaHUII.
I, \axe - TPAQH3UCTOP KOJUIEKTOPUAAH OKAIWMIaH MAaKCHUMal y3rapMmac TOK.
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KeHr moJiocanm Ky4ailTupruuiapaa 4acrora 0y3uJMIIUHU AHUKJIAIT
AMaJIMii MAIIFYJJOTHHHHT TEXHOJOTHK KAPTACH

(6 mamryaoT)

Bocknu BakTn DaonuAT Ma3sMyHU
Vxurysuu Tana6a
1-60cKmy 1.1.VKyB ~ MaIFyJOTHHHUHI  MaB3y | DIINTHIATH Ba €3u6
Kupui pexacu Xamia KyTHIaéTrad | OJlaiuiiap
(5 MuHyT) HATUXAJIap MabJIyM KUWJIUHAIN.

2.1 Tamabamapuu mapcra taiiéprapnuk | Tanabamap kaBoO Oepanu
JapaXaCMHU aHMKJIAIl YYyH Te3KOp
CaBOJI XaBoO yTKa3UIIaIH. .
1. TpaH3MCTOPHUHI WII KapaéHuparu | Y inaiau Ba xasoO Oepaau
WIIYA HYKTa HUMaHU Owiaupany? .
2. TpaH3ucrop Kaiicu xapakrepuc- | Y WIaiau Ba xkaBoG Gepanu
TUKacu EppamMua WOIYU  o0NlacTH
AQHUKJIaHIU ?

2.2. VkuryBdm BH3yan MaTepHaIiaH
thoiinananran xosnga Mabpy3a YKULIHH
J1aBOM DTTUPAMIH.

Kenar momacamu  KydadTuprawiap
nomacacu 1 I'm pgan 100 MI'm raga
OynraH TapMOHUK CHTHAUIAPHU EKU
UMITYJICJI CUTHAIIIAPHHU KyYaWTHpaIH.
Kenr nmonmacanmy KyqalTUprad UMITYJIC
CUTHAJUTAPHU Ky4aUTUpPraHaa UMITYIIC
KEeHIJIUTU Oepuiiran , KeHr
noJjiacany Ky9auTHPTUYHU IOKOPH

Tamabanmap »mmTagd Ba €3u0
oJaau

2-Gockiu YaCTOTACHHU aHUKJIAII YU4YH MMITYJIC
Acocuii YPHAIUTaH KEHIJHIH ) T o
(65 MuHyT) AQHUKJIAHAIW. T unk — YUKHIIT
KACKaIMHUHT JTOUMHUHU BaKTH. T unk =
0,0455 1y 10KOpPH YacTOTaIaru
YaCTOTAHUHT OY3HTHUIII
Koa(ppuLreHT!
— 2
M, .= \/1+ (CUIOKT}OK) arapza
—_ . ) ES —1-
M, =1.41; @, *T,,,.=1;
F oo = =
0KOpH )
"e2m,,
Dumraau Ba
AQHUKJTAII THUPUIAIN
c_22_035
IOKOpH -
27’1ty ty
CyHrpa TpaH3UCTOp TaHJaOd WII
XOJIaTH AaHUKJIAHAIUd Ba 3JIEJIMEHTIIAp
TaHJIAHAIH.
3-00cKu4 3.1. Massyra gKkyH scaimgm, Tanaba
SIKyHuUi 9bTUOOPUHU acocuit Macanara
(10 MunyT) Kapatwiaau.  @Paon  TanabanapHu
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parOaTIaHTHPUITAIN.

3.2. Mycrakun uil yuyyH Basuda:

1. bepwiran kuiimatiapna K,  =12-
ypTaua yacTtoTagard KywiaHumn Oyiinga
Ky4auTpuil KoapuLeHTH
fraer ™ Fiyeop=20'1  yTHIN ~ YacToTacu

KeHrmuru M., =M, =141-nact Ba
I0KOpU qyacroranapia Oy3uuII
Koa(puuueHTn  t-5SMKC  —HMMITyIC

Ky‘lﬂﬁHHI CUTHAJTHUHI' KE€HIJIMT'

6 — MaImFyJI0T OyiiNUa xyJjoca

Tanabanap KeHr mojlacajii Ba MMIYJICIM KydalTupruy Oopacujia Kydugard
TyllyHYanapra osra Oymagunap Ba  XucoOmaimwnap: KydasjiuraH MMITYJIbC
KEHIJINTH, KYYaUTUPrUYHUHL II0J1aca KEHIVIMIW, YMKWII  3aHXUpajgard JOUMHIA
BaKT, IOKOpPU Ba MacT yacToTajlapaard Oy3unuil Koa(ULEeHTH, Ky4daUTUPruyHU
AYX pmaru KywraHummn OyindYa ypradya KydaWTUpHII KoddduileHTH mry OunaH Oup
Karopga AYX HHMHI I0KOPM Ba MAaCTKM KUCMHUIA XapaKTEPUCTUKAHU TEKUCIIALl
yuyH Kywadtupruura Kymmumya C R Ba C L anemeHTnapnaH Koppekcusl KyJUlall
TyFpUCHAA TyLIyHUYara sra Oysiamuiap.

Busyan marepuaiap

Kenr nomacanm Xy4alTUpruy — IOKOPHU IOJIACATIM CUTHAUIAPHU Ky4aWTHPUII
XamJ1a UMIIYJICJIA Ba TAPMOHUK CUTHAIAPHU KYYaWTUPHUILI Y4yH WIUIATUIALU.

Koppekcuitanopun cuntupinap — AUYX HUHI MAacTKM Ba IOKOPU KHCMUJATH
OIPU YM3UKHU TEKHCIAll Yy4yH WILUIATHIaIu.

t, - AMIYJC KCHITIMTU

i

t;, — YPHAILUraH MMILYJIC

T .« — YMKUII KACKaJUHUHT JTOUMUI BaKTU
Miuuerr Mgopn - TACTKH Ba IOKOPM YacTOTadapia, 4YacTOTAHUHT Oy3MITHII
K03 uLIeHTH.
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Ky4yaliTHPpruyHu Ky4JaHu Oyn4ya Ky4auTHPHII

KO3(P(PUIHEHTHHU AHUKJIALI

AMaJIMii MAIIFYJIOTHHUHT TEXHOJOTUK KAPTACH

(7 mamryaor)

Bockuu PaonuAT Ma3MyHH
BaKTH YxuTyBun Tanaba
1-6ockny | 1.1.YKyB MaiuFynoTHHMHT MaB3y peXacu Xamja | DIIUTHIAMM Ba &340
Kupu KYTWIaETraH HaTuxajaap MabliyM KWJIMHAIM. oJaauap
(5 mMuHyT)
2.1 Tanabamapuu nmapcra Tai€prapiauk jgapaxacunu | Tamabamap kaBoO
AQHUKJIAIl Y9yH T€3KOpP CaBOJ XaBoO yTKa3MIaau. Oepanun
1.KeHr momacanu KydalTHpruwiapaa KaHmail smextp | Tanaba yilmaiinum Ba
CUTHAJUIAPHU KYYaWTUPMIL Ky3[4a TYTUIraH? kaBob Gepanu
2. Kyuwaiitupruynun AYX HUHI [acT Ba HOKOpPHU L
yacToTalapiaH XapaKpepUCTHKACHHH SIXIIUIAII yIyH Tanaba yiinaim  Ba
cxemara sHa KaHgail KypwiMa Guwran Tyiamprnaz ? | KaBoO Gepam
2.2. VKuTyBUM BU3yan MaTtepHamnapiad (oiianaHran
XO/Aa aMaivii MalUFyIOTJIAapHU YKUTUIIHU J1aBOM Tanabanap swmram
STTUPAIH. Oxopu yacToTalu CUTHAJUTapHU y
> Ba XucoOnaiau
KyJyalTUpHUII y4yH PpE30HaHC Ba annepuoauK
Kydyadtupuml  kKackamiapy —unuatwiaad  (FOUK)
Ky4aUTUPTHYHU KUPUIIUIA CyIepreTepoaAuHIN
2-Gockuu | TEHEPATOp  BA  apalamITHprud KaOy71 KWIyBYMHU
Acocuii Ky/utamn — Makcaara  Myoduknup.  KydailTupruuxnu
(65 Munyr) | TYPFMH XONaTiard KydwlaHWIl Oyiinda KydaiTHpHLI

Koa(puLHeHTH K. <05 1 _|s
Wrz, |4k

K

1 = Oy, S-TpaH3ucTOopHM Oypanuuiu;
k}
M1,
C,,=C,- KOWIeTOp yTUILINIATH CUTUM; g _ Vs
Mmakc
U63.T
- 4acToTajlaru TYprUH Ky4yaiTupuin
K09(ppULIUEHTH.

Amnepuoguk  FOUK yuyn K<1C

Pe3zonanc FOUK yuyn K< 20

Varaprupruunm  wacrora Kywaiitupriaga K <30 nmap
XaKyja TyLIyH4Yasap.
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3-6ockuu | 3.1. Mas3yra g9KyH scaimgm, Taiaba pTHOOpHHHM | Tamabamap 3muTaTU
AxyHuii acocuii Macanara kaparwiagd. @aon Ttanabanapuu | Ba €3u0 onanu
(10 MuHyT) | parGaT/IaHTHPHIAMIN.
3.2. Mycrakun Wi yuyyH Basuda:
1. Kabyn KWIIyBYU KypWIMaHU xupui | XycoOnaiam Ba
3aHXKUPUHU Yy3yH TYJKWUH Ba YypTa TYJKUH | QHUKTALITUPUTIAAN
Y3YHJIUTUIArd KUPUII CUTHAT YYyH KyLIMM4Ya
curuM CK Ba UHOYKTUBIMK Jlk  y4yH
XHCOOJIaHT:
C, =10 = 490 n® - xupupard ysrapyBuaH
CUTHANR - =f, o/ o —415/150= 2,77;-

KymuM4da Ccurumjiap

C..=6lup: C., =472n¢

K.y3 K.yp
C,-5+10 nd C.,=15+20 nd
C,.,=5+15 nd opacumara curum :
Coun=274 nd Corac=10+60 1cp;

Makc

L.yp

EMUH €MaKcC

7- MamfyJaoT 6yiinya xyjaoca

Tanabanap [OKOpUM YacTOTAIM  KydalTUpruwiap TYyFpUcHIa KyHuoarua
MAIyMOTJIap XOCWI KWIaguiap, HKOPH YacTOTAIM PE30HAHC KydalTUprudsiap
anmepuoAvK  KyJaWTUprU4iap Ba  CyNepreTepomuHiu  KaOym KWIyBYM  Ba
KyJauTupyBun Kydadtupruwiap. KaOymn KuwiyBUM KypWJIMaHUHT TapKuOumaru
CUFUMIIAp MHIYKTUBIAP Ba ylapHU aHATUTHK XucoOmapu. LIy Ouman 6up karopaa
CUTHAJTHU KyJaTUpHUIN Xapa&HuIard TYpFUH KyWIaHWII Oyinya KyJalTHPHII
KO3(pPUIIMEHTH AHUKJIAHAIU.

Busyan marepuamiap

FOxopu yacTtoTanu KydalTupruwiap — 1031ad Mriy gara a/IeKTp CUTHAUIapHH
KY4alTUpUII y4yH MILIATWIagu. Pe3oHaHcIu 10KOpH 4acTOTalM KydauThpruuiap —
TOp Tojlacara MYJDKaJUITaHTaH IOKOPH YacTOTaIW Ky4daWTUpruyiap anrepuoguk
IOKOPM YacTOTAIM Ky4YaUTUPruwiap — KYyI CHEKTPJIU IKOPH YacTOTAIH 3JIEKTP
CUTHAUIApHU KydailTupumra MyJjokamwiadrad. CynepreTepoiH — Xap  Xull
yacToTaTapHU OWp XWJ YacToTara aijaHTUpuO® OepyBYM Y3rapTUPIrU4 Ba IOKOPU

YacTOTaTu KydaWTUpruyjiaH ubopart.
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Bockuu
BaKTH
1-60ckuy
Kupum
(5 mMuHnyT)

2-00CKUY
Acocuit
(65 MuHyT)

3-60ckuu
AxyHuii
(10 MunyT)

Yirapmac TOK Ky4aTHPrU4uaa TPAH3UCTOPHHU TaHJIALI
AmManuii MAIIFYJIOTHHUHT TEXHOJIOTMK KAPTACH

(8 mamryoT)

DaonuaT Ma3MyHU

Yxurysuu
1.1.YKyB MalIryJOTHHUHI MaB3y pexacu Xampia
KYTWIAETraH HaTUXalap MablyM KWIMHAIU.

2.1  Tanabanapuu  jgapcra  Tad€prapiuk
JapaXacUHU aHUKJIAIl Y4yH TE3KOp CaBoj
kaBo0 yTKa3uIaIu.

1.KaHmaii CcurHaulapHd — Ky4alTUpHUIN — y4yH
FOKOPY YacTOTaIU Ky4alTUPrud KyJUTaHUIagu?
2. CyneprerepovH KaHIai 3J€KTPOH KypuimMa?

2.2. YkuryBun BU3Yyall MarepuaiaH
coiigaanran xoiga Mabpy3a YKUIIHU JAaBOM
OTTUPAIIH.

V3rapmac TOK KywyalTHpruyjga Ky4lIaHMII Ba
KyBBaT y3rapMac TOKIa Ba CEKUH Yy3rapyByaH
TOKIa  Kydaiamm. Varapmac  ToOK
Ky4alTUpruyla CUrHajl TYFpUJaH — TYFpU EKU
y3rapMac TOKHHU Yy3rapyBuaHra aiJlaHTUpUO
Kydadtupwiagd. Cxemana YMKHUIO —CHTHAIU
OepwMaraH Xojja 4ukuin Kywianumu (O ra
TeHr OYyJauIM Kepak. BHTTa KUpHIN, HKKUTa
kackammn YTK Hu xucobnama Kyiiuparunap
ManyM Oymumm  nosum: U KUPUILI
CUTHAIN * Axmp — MaKCUMaJl KHUPUII CUTHAIH;
Rys — KUpUII CUTHAIMHUHT WYKHW KapLIWIUIY ;
YUKMII KyBBaTH IOKJaMa KapLUIWIUTH ; MaHOa
Kartamurd E w.- XucoOnamma TpH3UCTOpIapHU

TUIIH aHUK/IaHagu/ Kyuaiitupuim
koapunmentd Ku , umum Hykra “ M 7 wumraum
HyKTajgaru 6aza TOKH AQHUKJIAHAJIU.
Tpansucropuu TYFpU TaHJIaHTaHU
TEKIIU PUIAIH. [TpuHIMIIMANT CXEMaHUHT

QJICMCHTJIApU TOIIWJIAIU.

3.1. Mag3yra gKyH dcaiiau, Tamaba
9bTUOOPUHM  aCOCHIl Macajiara KapaTwuiaau.
®daon TamabamapHu parOaTIaHTUPHIIAIH.

3.2. Mycrakun um yuyyH Basuda:

1. Bbananc KacKaJuin yrapmac TOK
KyJalTUPrU4M y9yH TPaH3UCTOPHU TAHJIAHT Ba
UIYM o0JIaCTM Ba WIIYM HYKTaHU aHUKJIAll
Uxup =50 MB = AUxup = 300 MB ; RU=2 oM;
R, =5,1 xom E, =30 B ; P,=150 w™mBT.
Oepuiras.
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Tanaba

DrrTunagy Ba é3u0
oJtaauIap

Tanabanap xaBob Oepaiu

Tamaba Vitmaiiin Ba XaBoO
Oepanu

Tanaba Vitnmaiinn Ba XaBoO
Oepanu

Tamabamap  smuTagy  Ba
Xucoomanau

Xucobmaiiay Ba
AQHMK/TAII TP AN



8 — maFys0T Oyiiua xysjoca

TanaGamap  y3rapmac TOK Ky4aWTUPIUWIAPUHU XOCWI KIWIMII , WIILIALl
NPUHLIMIIM Ba aMajuil XMCOOJAIHU amaira omupaauiap. XucoOOT UKKU KacKaliu
Kydadtupruyga onub Oopwnagu. Kackammap Oup — Oupura ranBaHuk OOfiIaHraH
Oynrannuru ydyH Jpei HOJMBHM — cXeMagaH HykoTwirad. Ky4dalTuprugHUHT
YUKUIIUAA Jpeiid Homp xocwsl OyiaMaciurd y4yH OajlaHCiIu — Ky4dalTuprud
KacKaJijaH (pougalaHuIaau.

Busyan marepuamiap

Virapmac TOK KyuwailTupruuM — Kyd4aWTHpruyga KywIaHMII Ba KyBBaTHU
y3rapmMac TOKIa €KM CEKMH Yy3rapyBuu ToKIa Kydasau. Kackamwiap ranBaHuK
OofnaHraH — OMPUHYM KACKaJHUHI YUKUII MKKMHYM KACKaJIHUHI KHUPHIIU OunaH
TYFpUIaH — Tyfpu yiaHrad. peid HoOMp — KyJalWTUPIWMYHU KUPHUILHAA CUTHAI
OynMaraHaa 4YUKUAIOMOA KywlaHWIl Xxocwil Oynumu. — Bajmancnu  Kydaltupuin
Kackaayu — WKKWTA TPAH3UCTOpHAH TalUKWI TomraH OYyaub cxema KYNPUKCHUMOH
ylaHrad, Oup elKacuia KapIIWIMKIap, WKKWHYM eNIKachaa TPaH3UCTOPHU HWYKH
KapIIWIUTK OWIaH %eKTp KapLUWIWIY, KYNPUKHUHI AMOTaHAIapuaa aca Oupuiaa

MaHOa yilaHTraH, UKKUHYHU OJUOTaHAJIWIa 0K/IaMa KaplIWIUTu 60p
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20. AHaJjor 3j1eKTpoH Kypuiamanap cxemorexHukacu (ADKC)
(panuaan Kypc MIIMHH YKUTHII TEXHOJIOTUSCH.
(ITacT yacToTany 0BO3 Ky4YaMTUPTUYMHU XHUCOOIIAIIT)

YKyB MalIFyJIOTHHHT HIAKJIH

AMaJIuil MAIIFYJIOTUHUHT PeKacu

Amanuii MalFyJaoT

1. Vrunaérran Tema 6yiinya TynMHYa.
2. Kypc UIMHUHT MaKcaau.

3. Kypc umunuHr 6axapuii yayH
Oepwiiran BapuaHTAary napaMmerpiiap.
4. Taptn6 OunaH METOAMK KYJIIaHMA
acocuza Oenirad BapuaHTHU €UHILL.

5. MabnymoTHOMa1aH Goi1aTaHUIITHU
YpTraHuIL.

6. Kanpanapnan ¢oigamaHuIIHA
YpraHul.

7. CxeManapjaaru sJieMeHTIIapHU
XucoOan.

8. Kyuaittupruunu ¢.u.K. TOIUII.

YKyB MamryJdoTHUHT Makcaau: ADKC na sHr axamusiTiiv OYATaH macT 4acTOTalu

O0BO3 KyYaWTUPTAYHHU JJOMUXANIIHU YpraHuml.

Ileparoruxk macaJjiajaap:

YKyB (paoaATHHUHT HATHKAJIAPHU:

ADKC (annga keHr KyJulaHUIaIuraH:
- Kywaitupruuna nnuiatuinaauran
KyHuaaru seMeHTiap xucobmaab
TOTIWIIA]IN,

- PangnokapHaii;

- Tpansucrop;

- Kupui kyunanuim Ba TOKH;

- Curnm;

- Kapumnuk;

- Tpancdopmatop;

- Mano6a.

Tanaba:
- TanabGanap 6epuiran BapuaHT acocua,
KYYaUTUPTUYHU. PAJUOKAPHANHY Ba
TPaH3UCTOPHU TAHJIAW]IH;

- TpaH3ucTopHH y3rapmac Tok Oyiinua
WYX 00JIaCTH aHUKJIANIH,

- TpaH3UCTOPHU CTATHK KUPHULI Ba CTATHK
YUKUII XapaKTEPUCTUKAIAPU OPKAIIA
XMCOOOT KUITMHA/IH;

- Kywalitupruuga nnuiatuinaauras
JIEMEHTJIAp CUFUM, KapIINJIUK Ba
TpaHC(HOPMATOPHU AHUKJIAHAIM.

Ykutuin yciyOou Ba TEXHUKACH
YKuTUII BOCUTATIapH

YKATUII [IaKIIHA
YKUTUII TIapT-IIAPOUTH

- Buzyan amanuér um 6axxapuii
OnuII-cypoB, OaéH KUIJIHIII;

- Kyprimanapsau J10MnxanoByu aManun
KyJUTaHMa, TIJIaKat, 70cKa, 0Vp;

- Kamoa, rypyx;

- JKuxo3znanran aygaropus;
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21. Kypc uinu MaIIFyJOTUHMHT
TEeXHOJIOTMK KapTacH

“A” xoJ1aT/1a MIIVIOBYM KyBBAT

KYYauTUPTrUInaa paauoKapHAUHUI

TaHJIAIl
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(1 mamryJjior)

Bockuu BakTu

daonusar Ma3MyHU

VxuTyBun Tanaba
1-60ckny 1.1.Vkys MalIFyJTOTUHUHT MaB3y | DIIUTUIaAM Ba €3u0 onaxuiap
Kupumm pexacu XamJa KyTWIAETraH HaTixanap
(5 MuHyT) MabJIyM KWINHAIN.
2.1 Tamabamapuau jpapcra Taii€prapnuk | Tamabamap xaBo6 Oepamn
JapaXacuHU aHUKIAll Y4yH Te3KOp
CaBOJI XaBOO YTKa3WIIQ/IH.
1.Kyuaiftupruunap Kanpail um xomatga | lanaba  yinaimu  Ba  kaBoG
uuutaiam? Oepanu
2. KyBBar Kywaiitupruumga curHanauar | lanaba yittaiimu Ba  xaBob
Kalicu napameTpu Kydasau? Gepanu )
2.2. Vkurysunm Busyan wmatepuamman | 1120anap ommramu Ba €3u6
doiinananras  xonma  kypc  wmmm | OTAAM:
MAIFYJIOTUHH YTKa3UILIHU J1aBOM
BTTUPAJIH.
“A” XoJaria UIIIOBYU KyBBar
Ky4aiTHPrHYHHN xucobar. Tanabanap smurams Ba &6
KyuaiituprugHuHr NPUHIAITHAT | (oo
cXeMacu Y4YyH Kyiluparunap Oepuiras:
10K KapLIWINIH —
R .« [Om]; 0k KyBBatm - P, [MBT];
2-60cKuY Ky4aiTupuLI CUTHaJ 4acTOTacH
Acocuit opamurn — F. - F. [Tu];
(65 MuHYT) XapaKTEepUCTUKAHUHT YETKH
yacToTalapuja  4acrtora  Oy3WJIMII
koopduumentn - M. = M.
rapMoHuka  KoaduiueHtun  — .
[%];Myxut Temneparypacu -t [rpa].
Eunin 6onuiananu:
1.PaguokapHailHM  TaHJaIa  FOKIOLI
KyBBaT  Ba  YaCTOTaHM  THUKJIAHULI
OpaJTUTHHU Xxucobra oo
CIIPaBOYHUKIATA anpum
BIIEKTPOIMHAMUK KapHalIapHUHT
napameTpu AeraH XaaBangaH
Oepwiranra MocC KelaJuraH oKjiama
cucpaTua KapHail TUOM  TaHJIaHAIU.
Tannanranna Kyiunaru udona ypuHId
OynMuIIu Kepak :
PHOM.)KaJ:[Ban ZP 10K.Gepuit. ..
3.1. Massyra sKyH scaiiuu, TanaGa | 1amabanap surdtamn Ba €310
3-Gockua 9bTHOOPHHU acocuit Macajara | O/1adH
- KapaTuiaay. daon TaabanapHu
(10 wwmyT) parOaTIaHTHPUITAIN.

3.2. Mycrakun uil yuyyH Basuda:

1. bepunran : R, =10 Om; P, =
500 mMBT; F..; - Foxops = 250-5000 T
M, =M, =1.18; K <10%; t,,<40°C
YUyH KyYaUTHPIUYHHM BIIEKTPOIMHAMMK
KapHaiHU TaHJIall.

XwucoOmaiau Ba
AHUKTAII TAPUTIATA
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1- mamrynor 6yitnya xyaoca

Tamabanap “A” XonaTtga WIUIOBYH KyJaUTHPTHYHUHT TPHHIUIHAT CXEMacH
Ba CXEMaHUHI IOKJIaMacH cucaTujia 3JIeKTpoJUHaAMUK KapHail onuHrad. Ly cxema
yayH Oepuiraniap acocuaa KydaWTHpruyra CrpaBOYHUK OPKATU 3IEKTPOAMHAMUK
KapHail TannaHanu. XKansammard KapHaii KyBBaTH OepuiraHjgaH kKarra €Ku TeHT
OynMuIIM IIapT,akC Xoiga [oKJIamMana 3ypUKUIIl Ccoaup Oynuimyd MyMKHHIIUTU
TYFpUCHJIA TYLIYHYa XOCUJ KUJIaJusap.

Busyan marepuamwiap
DIeKTpOAUHAMUK KapHail — 3JIEKTP CUTHAJIMHU OBO3 TYJKUHHUra aijIaHTUPHO

OepyBYM KypuiMa.

lapMonrka KO((PHUIMEHTH — HOUMBUKINW  OYy3WIMIIHH  KypcaTyBUd
napamerp.
Yacroranu Oy3wnuil  Koo(p(ULUKMEHTH — HMHAYKTUB BJIEMEHTJIap Ba

TPAH3UCTOp OpPKIM coaup OynamuraH 4vactorta Oy3wiMid — KypcaTyBUM
K03(ppULIMEHT.

Kywaiitupruuan ~ “A”  xomatma  vOUlalld — —  TUHY(MINYM) — HYKTA
KYYaUTUPIUYHUHT ~ AVMHAMHK  XapaKTEepPUCTUKACMHU  ypTa  KUCMHIA, CTaTHK
XapaKTEePUCTUKAHU YU3HUKIU KUCMUJIA KOWTaIIaau.

“A” xomarma — KydadtuprudHuHr @D.M.K. KaM, HOUM3HMKIM OY3WIHMINA Xam

KaM.

; y:
PiMwa PK

41-pacwm.

ButTa TakTiIM KyBBaT Ky4alTHpruy.
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IIpunnuana cxema yuyyH TPAH3UCTOPHHU TAHJIAII
Kypc uimu MamFy10THHMHI T€XHOJIOTHK KAPTACH

(2 mamryaor)

Bockuu BakTu DaonuaT MasMyHU
Yxurysuu Tanaba
1-60ckuy 1.1.37KyB MAIIFYJTOTHHUHT Mag3y | DmuTuiaany Ba €3u6 onagunap
Kupu pexacu xamjaa KyTHIaéTraH HaTwKamap
(5 MuHyT) MabJIyM KWIMHAIHU.

2.1 Tanabanapuu papcra Taii€éprapnuk | Tamabanap xapod Gepaau
JapaXacWMHU AaHUKJIAl YYyH Te3KOp
CaBoJ kKaBoO YTKa3WJIAJIU.

1. DnekTpogMHAMUK —KapHail Huma | Tanmabanmap smmranm Ba XaBoO

Basua Gaxapaiu. Oepamu
2. Kyuwaiitupruununr winyu | TanaGanap smmTany Ba kaBoO
HyKTacuaaru XoJiaTura Kannaii | Oepauu

KYWIaHMII Ba TOK TYFPU KeJlau.

2.2. VkuryBuum Bu3yan MaTepuaniaH
coiigamanran xonmga  Kypc — HIIH
MAIIFyJIOTHHH YTKa3UIITHHA JAaBOM
STTUPAIN.

TpaH3uCTOp KOJUIEKTOP 3aHXHPUHU
CUTHAT KyBBaTH OWIaH TabMUHJIANIH.
Bynunr yuyn tpancopmarop D.M.K.
xucobra onub TPaH3UCTOP 3aHXKUPUAAH
axpalaérran KyBBar, 3axupa
Koa(hpHUIIHEeHTHHI xucobra [h17 ()
KOJJIEKTOP/IaH YMKaJUraH KyBaT, IOKOpU
TeMIlepaTypaHu xucobra 0o
KOJUIEKTOpJIaH  YUKaJUraH  KyBBar,
TPAaH3UCTOPHU  TaHJALla  YerapaBuil
yacToTa HapamMeTpu aHuKjIaHagu.byHu
TPaH3UCTOPHU TUIIUTA
Kapab(repMaHuiiiM  €KU  KPEeMHUIIN)
KOJUIEKTOp  VTHUIIMAArM  MaKcumas
TeMIepaTypacu CIIPaBOYHUKIAH
OJIUHA[IN.
3-60ckuy 3.1. Mag3yra gkyH scaiinu, Tanaba | Tamabanap »murtanu Ba &3u0
SIKyHuUi bTHOOPUHU acocuit Mmacajara | ojiaau
(10 munyT) KapaTuiaiy. QPaon TaabanapHu
parOaTIaHTHPUITAIH.

3.2. Mycrakun uil yuyyH Basuda:

1. Bepunrannapau xucobra ojra
xonga YUKHUIIIAru KyBBaT -
P, KOIIEKTOp 3aHXUpHUAard KyBBaT —
P, ;3axupa koadpunmeHTHHN XHcobra
OJIraH XOJIaTAaru KOJUIEKTOP KyBBAaTH —
P’ ; okopu Temneparypaja HLUIAIIMHUA
xucoOra oJiraHgark KOJIJIEKOp KyBBaTH -
P, ° ' derapaBumii 4acroTa mapameTpu
aHMKJIaHaLl.

Tamabamap »mmragum Ba &3m0
2-60CcK1Y oJaau
Acocuii

(65 MuHyT)

XucoOmaiau Ba
AQHUKTAII TAPUTIATN
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2— MaIIFyJI0T OyinYa xyJjoca

Tanmabanap KyyaUTHPTUYHMHT TIPUHIUNUAIT CXEMacHUHM YHTr Tapaduga
Ooomutab vam Tapadura kKapad KagamMma-kKagam TapTHO OwiiaH XxucoOmaimuiap.
AHaUTUK XuUCOO HaTHXacuia 3JEeKTPOAMHAMMUK KapHall KUPHINUAArd YUKHUIII
KyBBaTH,KOJUJIEKTOP 3aHXUpHUIATM KyBBaT, 3axupa Koa((pUUUEHTHHH XucoOra
OJITaHAard KOJUIEKTOpP KYyBBaTH, IOKOpU TeMIlepaTypaja CXEMaHUHI MIUIAIINHA
xucobra ofraHgard KOJJIEKTOp  KyBBaTH, 4YerapaBuid 4acToTa IapaMmeTpu
TYFpUCHAArd TyLIyHuYara sra Oynanumiap.

Bu3syan marepuaiap

Yukui KyBBaTU — 3JEKTPOJMHAMUK KapHAWHUHT KUPHUIIUTa OepuiaauraH
CUTHAIT KyBBaTH;

KomnekTop KyBBaTM — CXEMaHMHI MII Xapa&Huaa KOJUIEKTOpJaH YMKAIUTaH
CUTHAJ KyBBAaTH;

Kosnnekropnan yukaguran curHain KyBBaTH;

n, =W, / W, _ TpancdhopMaropHMHr OMPUHYM 4Yy/IFaMMIaH TOK yTraHniaa
XOCUJI OyJraH MeKTp MalIOHHaH UKKWUHYU YyJIFaM OpPKaId OJWHTaH KyWIaHUIIHU
tpanccopmaropaunr @.U.K. neitnnanm.

DNeKTpoIMHAMUK KapHail — y3rapyByaH B3JI€KTp TOKHMHU OBO3 TYJIKWHUIA
alIaHTUPAIU.

YerapaBuii yactoTa napameTpu — TPAH3UCTOPHU HIUIAIIM JIO3UM OyiraH

qacCToTa 4e€racu.
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Kyuaiitupruunu rpaco-aHaIUTHK XucoOuarl.
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Tpan3ucTopHu y3rapmMac TOK pe:KUMHUAA HILIAIMHUA AHUKJIAII

(3 mamryor)

Kypc nim MamFyJI0THHHHT TEXHOJOTHK KapTacu

Bockuu BakTH

DaonuaT Ma3MyHU

VxuryBun

Tanaba

1-60ckuy
Kupum
(5 mMuHnyT)

1.1.YkyB MaIIFyJIOTUHUHT MaB3y
pexacu xamjaa KyTwia€rran
HaTIXajlap MabjIyM KWIMHAIH.

DIIUTUIAIA Ba €316
oJ1aauIap

2-00CKUY
Acocuit
(65 MuHyT)

2.1 TanaGanapHu napcra Taéprapiuk
JapaXacUHU aHMKJIAIl YYyH Te3KOp
CaBOJI XaBOO YTKa3WIIQJIH.
1.TpaH3uCTOpPHU TaHJIAIl Y4yH KaHIaii
mapmiap Oaxapwidinym Kepak ?

2. DnexTpoAMHAMUK KapHail KaHJai
¢yHkumsinu 6axapanu ?

Tanabanap xaBo06 Gepaau

Tamaba Vimaiiim Ba XaBoO
Oepamu
Tamaba Vimaiiim Ba *XaBoO
Oepamu

2.2. VxuTyBum Bu3yan MaTepuaniaH
coitmananran  xoimga  Kypc — MIIU
MAUIFyJOTUHU  YTKa3UIIHU  JaBOM
BTTUPAIU.

Tpansucropuu y3rapmac TOKJa
WLUIAll  PEeXUMUHHM aHUKIam. TuH4
HYKTaHUHT  (MIOYM)  KOOpAMHATACU
aHukjganad.  Kyunanum  Ba  TOK
tonwiag.  KowieKTop  TOKUHUHT
aMIUIUTYyHacH, KOJIJIEKTOP
KYWIAHULIUHUHT aMIUIUTYyAacH
aHuKIaHaau. TWHY HyKTagaH (CTaTHUK
YUKULL XapaKTepUCTUKACUIIAH )
KOJUIEKTOP - 3MUTTEP
KYWIQHULIIMHUHT ~ aMIUIUTYTaCUHU  Ba
KOJUIEKTOP ~ TOKHMHHUHI  aMIUIUTyJa
KHUUMaTu Kyluiagu Ba UIIYU
XapaKTEPUCTUKAHUHI ITaCTKU KHUCMMra
KyUWIaau. Himun HyKTa Ba
TOPU30HTAI YKHU SKUHUAA  XOCHJI
OynraH  HyKTalapHd  OWUpIAITHPUO
Telmajard  XapakTepucTuka  OwilaH
KecHInryHya JgaBoM ottupu6d U
AHUKJIANMU3.

KoMax
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3-60CcKuY 3.1. Massyra gxkyH sdcaiinu, Tanaba | Tamabanap smmragu Ba €310

SIKyHUI 9bTUOOPUHU acocui Macajiara | oJ1aju
(10 muHyT) KapaTwiagu. Paon TaabaapHu
parbaTIaHTUpUIIAIN.
3.2. Mycrakun um yuyyH Basuda:
1. ABBasru Jgapcia yTUIraH 5
matmkanap PR Uy » Lo — XucoGmaiimy  pa

KywiaHum Ba Tokmap, U, [, - |aiukialiTupuiaim

KOJJIEKTOP TOKHM Ba KyWwIaHUIIMHUHT
aMIUIMTyJa  KUAMamIapy  TONWIUO
CTaTUK YUKHUII XapaKTepUCTUKACHUAA
TUHY HYKTa Ba KOJUIEKTOP TOKHWHHHI
MakcUMall Ba MHHHMMal HYKTaJIapuHU
TOIMII Ba MWIIYM XapaKTEPUCTUKACH
YTKa3uII.

3— MamIFyJIo0T OyiMYa xyJjoca
Tamabanmap TPaH3UCTOPHUHI CTATHK YHMKMII XapaKTePUCTUKAcHIa THHY
HYKTAaHU aHMKJIAIl Y4yH KOJUIEKTOpP TOKH Ba KOJUICKTOP — BMHTTEP KyWIAHUIIHHH
AHATUTHK XHCOO OpKalmu aHUKTad XapaKTepUCTHKAcura KyWmaamd. AHATUTHK
XI/ICO6 OpKa/IN KOJUICKTOP KYWIAHHIIWMHUHI aMIUIUTyda KHﬁMaTH Ba KOJUICKTOp
TOKUHUHI aMIUTUTyda KUAMAaTd TONMWIAAW Ba XapaKTepUCTHKara KyHHIuO JMHAMUK

XApaKTCPUCTUKACHU AHUKJIAHAIU.

Busyan marepuaiap

TuHY HyKTa — TpPaH3UCTOPHU OWp TWHA Yy3rapMac TOK Ba KyWIaHMIIIA
UIUTalIUTal XOJaTH.
KosnekTop Ky4wIaHUIIMHUHT aMIUIMTydach — Ky4alWTraH YUKHUII CUTHAJTUHUHT

aMIUIUTYIACH.
Komtekrop TOKMHMHI aMIUIMTyJacu — Ky4YadraH YUKW — TOKWUHUHL
aAMIUIUTYIACH.
XuCOOHU TYFpU euyuMIa KeTa8TraHJIMIMHA KypcaTalural mapt
U, = UKaTHHq; [,=<1

KT — KT — KT
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Kupumaarn kywianuim Ba TOKHM aHUKJIAII
Kypc v MamFyJ10THHMHI T€XHOJIOTHK KApPTACH

(4 mamryaor)

Bockuu BakTu DaonuaT MasMyHU
Yxurysuu Tanaba
1-60ckuy 1.1.37Ky13 MAIIFYJIOTHHUHT Mag3y | DmuTuiIanu Ba €3u6 onagunap
Kupu pexacu xamiaa KyTHIaéTraH HaTwKamap
(5 MuHyT) MAabJIyM KWIMHAOW.

2.1 Tamabamapuau papcra Taii€prapnuk | Tamabamap xaBo6 Oepaan
JapaXaCHU aHUKJIAIl Y4yH Te3KOp
CaBOJI XaBOO YTKa3WIIAIU.

1. TpaH3uCTOPHUHT muHamuk | TanabGanap yiinailin Ba XaBoO
XapaKTepUCTHKACH HUMaHK Owinupamu? | OGepaan

2. P_ .. — KyBBaTHUHT MakKcUMal

KMMMaTUHA KypcaryBuu ynsuk | Tanabanap yinaiam Ba xaBoG
XapaKTEPUCTUKACHIA Kapaii | 0epanu

yTKazanuiap?

2.2. YxWaryBUM BU3yal MaTepUallIaH
¢oiinananran  xompga  Kypc — HIOU
MalIFyTOTHHU YTKa3UIIHU JaBOM

2-60cKuY STTUPAJIH.
Acocuit Komnexrop  3aHXMpUHM  y3rapyBYaH
(65 MuHyT) TOKJIaru SKBUBAIEHT KapIIWIUK
TOIUJIAJIH. FOKHUHT JTUHAMUK
XapaKTepUCTUKACH OpKaIu 6a3a TanaGanap oswuTamn Ba &3u6
TOKMHMHI ~ MAaKCHMal — Ba  MHUHHMAN | orann
KuiMaTiaapu  Tomwiagu.  Tomuiraxn

KHIMaTiap KMPULI XapaKTepUCTUKACUTa
KYy4UpWIagu Ba TOKJIapra MOC
Kenaaurad Kywianumap — Ug, , ypraya
KUPHUII KyWIQHWUIIMHUHT Ba KUPHII
TOKHUHUHT ypraua aMILIUTyaa
KMIMaTIapy, KHUPUII KapIIWJIUTUHUHT
ypraya KUHAMaTH TOIMII TYFPUCUIA
TYIIYHYA XOCHJI Oyiajiu.

3-60cKUY 3.1. Mas3yra gKkyH scaiinu, Tanaba | Tamabanap »mmrtand Ba €310
SIKyHuUit bTHOOPUHU acocui Mmacajara | ojaau

(10 MunyT) KapaTwiaau. Paon TaabaapHu
parOaTIaHTUPUITIAIN.

3.2. Mycrakui vl y4yH Bazuda:

1. ABBITM Jlapc/ia  aHUKJIaHTaH
KOJUIEKTOPHUHT MakKCHMaJl Ba MUHUMAI
TOK Ba KyWIaHHUILIApU CTaTUK YMKHII
XapaKTepucTUKacu opkajiu 6azagaH TOK
Ba KYWIAHMLUIADHU CTaTUK KUPHIL
XapaKTepUCTUKACUJIaH TOINWIaAH, SbHU
TUHY (UIIYK) HYKTa Ba OOLIKa HyKTajgap
KUPULI XapaKTepUCTUKACUIaH aHUKJIalll
Ba KMPUII KAPIIWIUTH XaM aHUKJIAIIL.

XwucoObaiau Ba
AQHUKJTAII TUPUITAIN
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4— MamFyJI0T OyiMYa xyJjoca

TanaGanap TpaH3UCTOPHUHI CHPABOYHUKAAH OJMHIAH CTATUK  YHMKHII
XapaKTepUCTUKACUTa aHATUTUK XUCOO OpKaIu TONWIraH TOK Ba KyWIaHHILI OpPKAIH
TUHY(UIIYM) HyKTa Kypanwnap. CyHrpa KosiraH [, HUHI MakcuManl Ba MHUHHUMAT
KUUMaT/IapugaH HyKTalap aHuKIaHagu Ba Oy HyKTalap OpKalM AMHAMHK
XapaKTepUCTHKACH Kypwiagu. Xap Oup HyKrara TyFpH KenaguraH Oa3a TOKH
KUPULI XapaKTepUCTUKAcura Kyuupwiaaud Ba 0a3a TOKMHHUHI ypTaya aMIUIMTYyAa
KUAMATH TOMWIAOW, CYHIpa KUPUII KApUIWJIUTW TyFpucuiaa tajgabanap TyllyHYara
ara Oymamwiap.

Busyas marepuauiap

FOxnama SKBUBAJIEHT KaplUWIWIU — KOJUIEKTOP 3aHXHUPUHHUHI Yy3rapyBuaH
TOKHArd KapLIWJIUIH.

I;, — cTaTMK KupMIl XapakKTepuCTHUKAacHuaa aHUK/IaHraH 0a3za TOKMHUHI THHY

HyKTalaru KUNMAaTH.

I, — 6a3a TOKMHUHT ypTaya aMIUIMTYyAa KUIMaTu.
Us, 1yp = Uyyp — KUPHIIT KYWIAHUIIMHUHT ypTaya aMIUTUTyAa KUAMaTH.
R, — KUPHII KAPIIWIMTHHUHT ypTadya KAAMaTH.
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Yukum TpancGopMaTOPUHU XHCOOIAII

(5 mamryaor)

Kypc uimu MamFyJ10THHMHI T€XHOJIOTHK KApPTACH

Bockuu Baktu

daonusar Ma3MyHU

S‘,KI/ITyB'{I/I

Tanaba

1-60ockuu
Kupum
(5 mMuHnyT)

1.1.Vkys MaLIFyJIOTUHUHT MaB3y
pexacu xamja KYyTWIAETraH
HaTIXajlap MabjIyM KWIMHAIH.

DmTuiIaau Ba é3u0

oJaauIap

2-00cKUY
Acocuii
(65 MuHyT)

3-60ckuy
AxyHuii
(10 MunyT)

2.1 TanabanapHu gapcra Tad€prapiimk
JapaXacUHU aHUKJIAll y4yH Te3KOop
CaBoOJI KaBoO YTKa3WIIA/IN.

1. Miymu HyKTa TPaH3UCTOPHU CTATUK
KUPHII XapakTepucTUKacuia KaHiai
AQHUKJIAaHIN ?

2. Kupum KaplIIWJIWTMHUHT — ypTaya
KAUMAaTUA KaHgal Tommiagu?

2.2. VKuTyBum BU3yanm MaTepHalIaH
toiinananran  xonma  Kypc — MILHU
MAIIFYJIOTUHU ~ YTKA3UIIHU  JAaBOM
BTTUPAJIH.

Yukui TpaHcOPMATOPUHUHT
rapameTpiIapuHu XHCOOJIan.
TpancchopmaTopHuHr TpaHcOpMaLIHS
K09(h(pULIUEHTH AQHUKJIaHAIH;
TpaHC(OPMATOPHUHI  y3rapMac  TOK
Oyiimya  OMpUHYM  Ba  MKKUHYHU
qyJIFamJIapujiar TOK, TpaHcopMarop-
HUHI TaCT Ba IOKOPU vacToTalapjard
Oy3unui Kod(PUIIUEHTH aHUKJIaHAIU.

Tamabamap xaBo6 Oepaau
Tamabanmap yimaiam Ba xaBob
Oepamu

Tanabanap yitnaiian Ba xaBob
Oepanu

Tamabamap smmrand Ba &3m0
ornaiu

3.1. Mag3yra gKkyH scaiinm, Tanaba
9bTUOOPUHU acocui Mmacasara
KapaTuiaay. @aon  TanabanapHu
parOaTIaHTHPUITAIH.

3.2. Mycrakun uil yuyyH Basuda:

1. ABBWITM Japcia aHUKJIAHTaH
HaTuXasnap oyitnua YUKHLIT
TpaHcopMaTOpIapUHUHT
TpaHcopMmaTus  KO3(pPULHEHTUHU
AQHMKJIAL.

2. TpaHcdopMaTOpHUHT OUpPUHYM Ba
UKKUHYU qyJIFamiiapuiara
KapLUWIMKHUA aHUKJIAII.

3. TpanccopmaTopHu Mmact Ba IOKOpPH
yactoTalapga KUpHUTaETraH 4acroTa
Oy3WIUIIA aHHK/JTAI.

Tanabanap amutagu Ba &3u0
onanu

Xucobmaiinu ~ Ba
AQHUKJTAII TUPUITAIN

Xucobmaiinu ~ Ba
AQHUKJTAII TUPUITAIN

Xucobmaiinu ~ Ba
AQHMKJTAII TUPUITAIN
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5- mamFyio0T Oyiinya xysjaoca
Tanabanap YUKULL TpaHcGopMaTOpIapUHUHT Tanab KWUJIMHIaH
TpaHcopmausd — KoapguuueHT, OUpUHYM  Ba  MKKHMHYM  YyJIFamjiapu
KapUIWIUKIApu Ba OUPUHYM UYJFAMHUHT MHAYKTUBIWIM, T[acT Ba IOKOpU
yacroTanapia TpaHC(OPMATOPHUHI KUPUTAETTaH dacToTa Oy3WIMIIM — XaKuaa

TylIyHJajapra ara Oynagm, xamaa amaauil Xxucobmaumunap.

Busyan marepuawiap

M,,.;; — TpaHC(POPMATOPHHHI TIACT 4YacToTaga KHUPUTAETraH YacToTa
Oy3WIUIIIH.

M oxops = TPAHCHOPMATOPIIAPUHUHT FOKOPU 4acTOTa Oy3W/IMILH.

r, — TpaH(OPMATOPHUHT OWPHHYM UYyTFAMUAATH ¥y3rapMac TOK Oyiinmda
KapLIIHATH.

I, — TpPaHC(OPMATOPHUHI MKKUHYM YyJIFaMUAard akKTHB KapUIWIHK.
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Kupumarn 0yJ0BYM KAPIIWINKIAPHA aHUKIALI
Kypc v MamFy10THHMHI TEXHOJOTHK KapTacH

(6 mamryaoT)

Bockuu Baktu

daonusar Ma3sMyHHU

Vxurysuu Tanaba

1-60ockuu
Kupum
(5 mMuHnyT)

1.1.VKyB ~ MaimIFyJOTMHHHT  MaB3y | DIINTHIAIN Ba €3u6
pexacu xamja KyTWiaérrad | O1aauiap
HaTUXaIap MabllyM KWIMHAIM.

2-00cKUY
Acocuii
(65 MuHyT)

3-60cKuY
AxyHuii
(10 muHyT)

2.1 Tanabamapuu mapcra taiiéprapiauk | Tamabanap xaBoO OGepamam
JapaXaCMHM aHMKJIAIl YYYyH Te3KOp
CaBoJ kaBoO YTKa3WJIAJIU.

1. Kyuaiitupruuamn upkumgary | Tamabanap swmraam Ba €310
TpaHC(OPMATOPHUHT TpaHcopMmartius | O1aln

KO2(pPULMEHTH HUMaHU OWIIupaan’?
2. Tpancopmaropuuur nact Ba | larabanap amuragy Ba €316
IOKOpH  YacToTajapiaa Kuputaérrad | O1add

yactora Oy3wmm  KoapUIMeHTH
KaH/ail aHuKjIaHaau?

2.2. VKuTyBunm BH3yan MaTepuaTIaH
coiigamanran xonga  Kypc WA
MAIUFYJIOTUHM  YTKA3UIIHU  JaBOM
STTUPAIN.

Kyuaiitupriuuynu KapIIWINKJIapH,
MaHOa KaTTaIUrH, TpaHC(HOpPMaTOPHH
KUpHUII 3aHXUpHAard OYIIyBUd TOK,
KOJJIEKTOpP TOKMHHMHI TeMmIlepaTrypara
HucOaTaH y3rapuil  Koa(pHULUEHTH
TYFpHCHIA TyIIyHYaIap Oepajim.

Tamabamap »mmragu Ba €310
oJaau

3.1. Mas3yra gkyH sgcaimm, Tanaba | Tamabamap »mmragm Ba €310
9bTUOOPUHU acocHii Mmacajara | ofajau.

KapaTHyiaay. daon  TtanabamapHu
parGaTIaHTUpUIIAIH.

3.2. Mycrakui vl y4yH Bazuda:

1. ABBITM Jlapclia aHUKJIaHTaH
Hatikanap Oyinuya Kywaitupruuy E,_ | @HUKIAITUpUIaTN
manbanu R, ,R, ,R; kapmmnmukimapau
AQHMKJIAIIL.

2. Komnekrop TOKUHUHT
TeMIieparypara  HuUcOaTaH  y3rapuir
K09(p(pULIMEHTUHN aHUKJIALLL.

Xucobmanau Ba

XucoOmaiau Ba
AHUKTAII TAPUTIATN
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6— MamFy;I0T OyiiMUa xyJjoca
Tanmabamap ManOa Ky4IaHWINW, TPAH3UCTOPHUHI KHPUINHMAAH OKAIUTaH
OyiyBUM TOKJIap, CXeMalard KAapUIWJIUMKJIAPHUHI KaTTaIUKJIapyd Ba KOJUJIEKTOP
TOKMHUHT  Temreparypara HucOaTaH y3rapuul Koa(ULUEHTH TyFpHUcHaa
TyIIlyHYara sra Oymaauiap.
Busyan marepuaiap
E

Manoa.

— TpUHIMIKAAT CXeMaHW WIUIAINKM y9yH Kepak Oyjamuran y3rapmac

K

R, — TepMmocTabunuzanus Ba3ucacuHu 6aXapyBuu dMUTTEP KapILWIMIH.

R, , R; — kupumpa y3rapMac NOTEHIMATHU XOCWJ KWIyBUU OYIyBUH
KApLIWINKIIAP.

q - Komnektop TOKMHUHT  Temiieparypara  HuUcOaTaH  y3rapuii
K03(hpunreHTH.

A I, — myxur temmeparypacu 40° C  ysrapraHmard KOJUIEKTOD TOKMHUHIL

KaTTaJluru.
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Yacrora Oy3uiaum kK03¢GpPpruumeHTHHH AHUKIAL

Kypc uimm MamryJOTHHHHT TEXHOJOTHK KApTacH

(7 mamryaor)

Bockuu Baktu

daonusar Ma3sMyHHU

SJ]K,I/ITYBLII/I

Tanaba

1-60ockuu
Kupum
(5 mMuHnyT)

1.1.VKyB ~ MAaIIFyJIOTMHHHI  MaB3y
pexacu xXamja KyTWIa€Tran
HaTHXajlap MabjyM KWIMHAOH.

DmTUiIaau Ba &3u0

oJaauIap

2-00CKUY
Acocuit
(65 MuHyT)

3-60ckuy
AxyHuii
(10 MunyT)

2.1 TanabGanapHu napcra Taéprapiuk
JapaXacuHU aHUKJIAIl Y4yH TE3KOp
CaBOJI XaBOO YTKa3WIIQJIH.

1. KyyaiiTupruyuu  4uKWIIWgara
TpaHcopMaTop HUMA y4yH Kepak ?

2.  MyxuT TeMmIieparypacu oOIlraHjaa
KOJUIEKTOp TOKM KaHpaail y3rapamu ?

2.2. VxuryBunm Bu3yan MaTepuaniaH
coiigamanran xonmga  Kypc WA
MAIUFYyJIOTUHM  YTKA3UIIHU  JaBOM
STTUPAIN.

Kyuaiitupruyga vacrora Oy3WIMIIMHU
XOCHJT KUTYBYH alIeMEHTIapIaH
acocuiicu AMUTTEpIATH CUFUM
OYyJIraH/IMIM  Y4yH YHU aHMKJIaHAIH.
ByHUHT y4yH CHUFUMHH aHUKJIOBYH
thopMmynanapgars 4actoTaHu Oy3WIHII
KO2(PUIMEHTH, OJINMHIH KacKaaiark
TPAH3UCTOPHUHI WYKM KapIIMIWIU Ba
Ky4yalTUPpMOKYM OyJraH CUTHATHUHT
WYKHM KApIIWIATA aHUKJIAHWUIIH JIO3UM.
Iy ©Ownan Oup Karopoa ILIyHra
aTokayiop Oynran Kapmwiukiap — R, ,
R, , R, map Ttyrpucuna Ttanabanap
MabJIyMOTra ara Oysaausap.

Tanabanap xaBo06 Gepanu

Tanaba
Oepanu

yilnaiinu Ba kaBoO

Tanaba
Oepanu

yilnaiinu Ba KaBoO

Tanabanap amuTagu Ba €310
onanu

3.1. Map3yra gKyH gcaiiim, Tajgaba
BTUOOPUHU acocui Macajara
KapaTuiaay. thaon  TanmabanapHu
parOaTIaHTHPUITAIH.

3.2. Mycrakun uil yuyyH Basuda:

1. ABBairm jgapcia  aHUKJIaHTaH
HaTuxkanap  OyiiMya  aMuUTTEpHaru
curuM Ba R, , R;, R,

JIapHU aHUKJIall.

2. CxeMajnar 4actoTaHu Oy3WJIMIINIa
TabCUP DTYBYM DIIEMEHTIIAp aHWKJIAIIL.

Tamabamap »mmtagu Ba €310
ornaau

XucobOmaiagu Ba
AQHUKTAII TAPUTIATN

XucobOmaiigu Ba
AHUKTAII TAPUIIATT
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7- MalIFyJIo0T Oyinya xyJjoca
Tanabanap KyyaUTHPIUYHMHT WII XOJaTHa 4YacToTara TabCHp OTYBUU
dIIEMEHTJIApHA, XaM/la 4YacTOTaHW Oy3WIMIIWTa TabCUP OTYBUYH CHUFUMHHU
KaTTATUMUHUA aHuKaiauwiap. CUFUMHA aHUKJIOBYM (popMynara ajokajaop OyiraH
KYJaUTUPMOKYM OYyJIraH CUTHATHUHT WYKW KapIIWIWTH, aBBAJITU KacKajjiard
TPAH3UCTOPHUHT WYKHW KApIIWIUTH, TPAaH3UCTOPHUHT TOK OyiiMua y3aTuIl
Koa(ppuLreHTn O6yiinya TyuryHuara sra Oyianuiap.

Busyan marepuawiap

AXpaTyBud CHUFUM — BJIEKTP TOKHUHHMHI Yy3rapyB4aH TalIKWI 3TYyBYUCHUHU
YTKa3aau, y3rapMac TallKWI 3TYBUMCUHU YTKa3MaWIu.

DMUTTEp 3aHXHUPUIATd CUFUM — KHPHUII 3aHXUPU OWIaH YMKHII 3aHXUpPU
opacuia y3rapyBuaH TOK Oyiinda TecKapu OOFJIaHMIIHU XOCUT KUTaIH.

Yacrora Oy3uwnuin Ko3(PUIMEHTH — CXeMajard peakTHB dJIeMEHTIapHU

4acTOTaHU Oy3WJIMILUIa TAbCUPUHHU KypcaTyBuu KO3(D(ULIUEHT.
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Hounsukau 0y3uaum ko3pPpruumeHTHHE aHUKIALI

Kypc uimm MamryJOTHHHHT TEXHOJOTHK KApTaCH

(8 mamryoT)

Bockuu Baktu

daonusar Ma3sMyHHU

SJ]KI/ITYBLII/I

Tanaba

1-60ockuu
Kupum
(5 mMuHnyT)

1.1.VKyB ~ MAaIIFyJIOTMHHHI  MaB3y
pexacu xXamja KyTWIa€Tran
HaTIXajlap MabjyM KWIMHAIH.

DmTUiIaau Ba &3u0

oJaauIap

2-00CKUY
Acocuit
(65 MuHyT)

3-60ckuy
AxyHuii
(10 MunyT)

2.1 TamabamapHu mapcra Tai€prapiauk
JapaXacWHU aHUKIAIl YYyH TE3KOp
CaBOJI XaBOO YTKa3WIIaIU.

1. Dwmurrep 3aHXUpUIATU CUFUMHHU
Bazucdacu HUMaA ?

2. Kupumyarm axpaTyBud CUFUMHU
Bazucdacu HUMaA ?

2.2. VxuryBum Bu3yan MaTepuaniaH
coiigamanran xonga  Kypc — HWIIH
MAIIFYJIOTUHA  YTKAQ3WIIHUA  JaBOM
BTTUPAJIH.

Kyuaiitupriuuna HOYM3UKIH Oy3WIUIII-
HU aHukiIam. Houmsukmm Oy3unuimira
KUPULIT CUTHAJIUHUHT WYKHU
KApPIIWIUTUHU  TabCcupu. Houm3ukim
Oy3WIMIIHM  aHWKJIAIIa KydauTup-
TMYHUHT 0a3a XapaKTepUCTUKACUHUHT
HOUMBHK/IWIMTHHN cababu. Hounsukm
Oy3WITHIITHH KY4alTUPTUYHUHT
KUPULIJATd  CUTHATHUHT  UKKUHYH
rapMOHMKACH OpKald aHUKJIAHUIIU.
by aca K p <6.1%. Kyssar
KY4aUTUPIUYUHUHT KUPUIT KAPIIUIUTH
anukmanaau. Ly Ouman Gup kKaropaa
KYBBAT KYYaWTUPTHYWHWUHT  YMYMUUH
O®.M.K. i TyFpucuma TyllyH4Yara sra
Oymagunap.

Tamabamap xaBo6 Oepaan

Tanaba
Oepamu

Vimaiiin Ba XKaBoO

Tanaba
Oepanu

yilnaiinu Ba KaBoO

Tanabanap amutagu Ba €310
onanu

3.1. Magsyra sKyH sdcaiinu, Tanaba
YBTUOOPUHU acocui Macajara
KapaTuiaay. @aon  TanabanapHu
parOaTIaHTHPUITAIN.

3.2. Mycrakun uil yuyyH Basuda:

1. ABBanru pgapciapia aHUK/IaHTaH

HaTHXasnap acocuia KyBBaT
Ky4alTUpruyugara HOYU3UKIIU
OY3WIUIIIHA aHUKJIAII.

2. KyvaitupruaHuHr KUPUII
KAPIIWIUTUHA aHUKJIAIl.

3. KysBat KyYaUTUPTUYUHUHT
coiinanu U1 K03(pHULIMEHTUHU
AQHUKJIalI.

Tanabanap amuTagu Ba €310
onagu

Xucobmaiinu Ba
AHMKJTAII THPUITAIN

Xucobmaiinu Ba
AQHUKJTAII TUPUITAIN

Xucobmaiinu Ba
AQHUKJTAII TUPUITAIN
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8- MamrysioT Oyiinmua xysjaoca

Tanabanap KyBBaT KydyaWTUpPruyugard HOUMKIM OY3W/IMIIHU aHUKJIaiIuIap.
By Oy3unuiiHM aHUKIalmga KydyasguraH CUTHAIHUHT UKKWHYM TapMOHUKACHHU
anukyiamn  kucposimup. Houmknm — Oy3unMinHM — XOcwil  KwiaauraHn — Oasza
XapaKTEePUCTUKACUHUHT HOUMKIWIUTU bTHOOpra monukaup. Ly Owunan Oup
KaTopaa Tanabamap  KyBBaT — KYYaUTUPTMUMHM  KMPHMII  KapUIWJIUTUHU — Ba
KYYaUTHUPIAYHU YMyMud (oiigain um  Ko3(p(UIHEHTHHH aHUKJIAigwIap Ba
TYLIyHYa XOCWI KWJIAJUIUP.

Busyan marepuaiap

Houuknmu Oy3Wuml — YUKUII CUTHATUHUHT IIaKJIW KyBBaT Ky4aUTUPTHYHUHT
KUPUINUAArH CUTHAT MIAKJIWAaH y3raprad Xosjua Oymaiam.

WKKUHYM TapMOHMKA OyiWYa YUKW CUTHATMHUHT OY3WIHMINA KHPHUII
CUTHATMHUHT MycOaT Ba MaH(UU SpUM HaBpIApUHUHT aMIUTUTyda KUWMATHHU
allMpMacUHU 11y CUTHAJTHUHT MycOar Ba MaH(UI SpuM aBpjapUHUHT aMILTUTYIA
KUMMAaTUHU KYIIWITUIIMHA UKKWIaM4Yl KAMaTura HucOaTura TeHr.

KyBBar Ky4yalTUprudvMHUHT oigany Ui Koa((UIIMEHTH 0KJIaMa KyBBaTUHU
CXeMaHu WIUIalM y4yH cap¢ OyaraH KyBBaTHUHI HHUcOaTtura TeHroup Ba Oy

KaTTAIMK MPOLEHTAA uogaTaHaay.
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22(a) TAJIABAJIAP TOMOHUJIAH
YKCOEPEMEHTHMU BAYKAPUIII
YUYH UIHLJTATUIAJUTAH
KYPUJIMAJIAP
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43-pacwm.

44-pacwm.

ITacT yacToranu Ky‘laﬁTHpFH‘I IMaHCJIn YHUBCpPCAII CTCHIAA
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22(©6) TAJABAJIAP TOMOHUJIAH
MUTUITAH KYPUIMAJIAP
MAKETH
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LLLLL LMD

.

YHusepcan creHn
K — 4826

IMTY Teckapu OOFTAHUIIUIA KyJauTHPIU4
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I'eneparop.

47-pacm.

Kyuaiitpruu.
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48-pacwm.
RC- T'enepatop

KyBaT Kyuaiitpruu.
157




50-pacm.

DrexTop y3rapTupruy
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22 (8) TECT CABOJLJIAPA

AHAJIOT 3JIEKTPOH
KypuJjmasap
y3JIYKCH3
KOHYHHUAT OWJIaH
y3rapyB4aH
CUTHAJIAPHH:

HIIIOB Oepwui,
nacanTupul,

*y3rapTupui,
Ky4aluTUPUIIT
TYFpUIIALLL

Ba

MacauTUPUIIL

UIILJIOB OepuIl

Spum yrrasruuau

OWUTTAa YHUKUIIUIH Ba

*UKKATA YUKUAILIIA

OWUTTa YUKHIIUIH Ba

HUKKUTA YUKUIIIA

MO WKKWATa  JJIEKTPOH | Ba OutTa | OUTTAa  DJIEKTPOH- | Ba UKKHUTA
Ba KaBakK | 3JIEKTPOH-KaBaK KaBaKJIu AJIEKTPOH — KaBaK
VTKa3yBUYAHJIMKKA VTKa3yBYAHIIMKKA | YKa3yBUaHJIMKKa YTKa3rU4YIMKKa ora
ara Oynaau sra Oynaau ara Oymanu Ooymaan
Spum yTKA3ruwin | * BEHTUI AJIEKTP TOKHU UKKHU | OMp TOMOHTA SIXIIIHA | UKKA TOMOHTAa Xam
THON. XYCYCHSITHTA 3Ta TOMOHTIa yTKa3aau | YTKa3aau, Ooup | €éMOH yTKazaau
TOMOHTa E€MOH
YTKa3zaau
SpuM yTKasruwin | TecKapu TOK | TeCKapH KyWJIaHMII | TYFPH  KyWIaHUII | *TYFpU TOK Oyiinua

AHOAJIAPHH
napaJJen
yJIaHTaHjaa:

Oyiinua UMKOHUSTH
OIIaau

Oyiinua
HUMKOHUATHU OLIagn

Oyiirya IMKOHUSTH
OIIaIH

UMKOHUATH OIIagu

Spum yrrasruuiau
AHOAIAPHH
KeTMa-KeT
yJIaHTaHaa:

*pyxcatr OepuiraH
TECKapH KyWIaHHII
Oyiinua UMKOHHUSATH
OlIAJIH

Oepuiran
TOK

pyxcar
TECKapu

oyitnua
VMKOHUSITH OIIAIN

pyxcatr  Oepwiran
TECKapH KywWIaHWII
Oyiin4a UMKOHUATH
nacasiin

pyxcar  Oepwiran
TECKapH TOK
Oyiinua UMKOHUSATH
nacasiu

HyxTamauru
oyiimua
xapoparura
YHIAMJIMIMTH
repMaHuiIn
KPHUCTAIAAH
TailépyIaHran
JMO KPeMHUINIU
AHOATa HUCOATAH:

MYXHUT

*mact

I0KOpH

Oapobap

TCHI’ OSMac

Kpemunitan
AUOIHUHT
repMaHUuiIU
AMOAra HUcCOATaH
pyxcat OepuJraH
TecKapu
KYYJIAHMIIHN:

*Karra

KaM

TCHI'

COJIUIITHPHO
Oymaiinu

Hapajanan
yJIaHTaH
AMOJJIAPAAH
yraérran
TOKJIAPHU
O0apodapJam y4yyH
AMOJJIapra KeTMa-
KeT Kyiugaru
3JIEMEeHT YJIAHA/IN:

CHUTUM

HWHAYKTHUBJIIUK

*KapIIUIuK

A0

Kerma-ker
yJaaHTaH
JHOJIAPHHU

CUFUM

CTAaOMIIMTPOH

HHAYKTHUBJIUK

* KapIIHIIAK
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TeCKapu  pyxcar
OepuJran
KYWIAHUIIHHU
O0apolapJam y4yyH
AHOJ onJiaH
napaJJeJ
Kyiuaaru
3JIeMEHT yJaHaM:
Kpemuuiiau *y3rapmac y3rapyBuaH y3rapyBuaH TOKHHU | y3rapmac TOKHU
AHOAHH KYWIQHUIITHHA KyWIaHUIIHUA cTabusutaiu cTaOusuain
(crabuauTponnn) | crabuwnaiinu cTabusuianm
Basudacu:
CTaOMIMTPOHHUH | KaTTa KUMMAaTIa *KMYMK KuiimMaTtaa | ypra Kuiimarzaa KuiMaTHra OOFIHK
r nyJbcanus amac
K03 punuenTn
Kyiuaaru
KuiiMaTura Kapao
cudariun
XHco0JIaHaIN!
®oToauon aed: *EpyFrnuK HypuHM | épyFIUK ~ HYpHHM | pYFIMK — HYPHHM | DJIEKTp
ANEKTP KydaiTupuo nacauTupuo SHEPTUSACUHU
SHEPTUSICHUTA Oepamuran  spuM | Oepaguran acbolOra | EpyFrIMK  Hypura
aitmaHTHpuo YTKa3ruwim anuTwIagu ailtnmaHTupuo
Oepamuran  spuM | acboOra aiTunanu Oepamuran acboOra
YTKa3ru4iu alThIIaan
acOo0ra aTriamgu
TexHoJ0TUK Xa Makcaara | *makcazara uIaTca Xam | siccu 103711
TailépaaHu MYyBOQHK MyBO(DHUK 3Mac O6ynanu, TOII1ap Ounan
KUXATAAH UIUlaTMaca  Xam | apasain KHITHO
HYKTAJI1 O0ynanu, unuiarca Oymanu
KOHTaKTra Ira
oyaran
AHOAJIAPHH
IOKOpM KYBBaTJId
TYFpUJIarn4iapaa
HILIATHIIT
MaKcajara
MYBO(pUKMH ?
Tpan3ucropaap ANEKTPOH-KaBaK *HKKATa JJIEKTPOH- |3JIEKTPOH-KABaK UKKUTa  DJIEKTPOH-
neo: YTKa3yBYAHIIUKKA KaBaK YTKa3yBUaHJIUKKa KaBak
sra OynraH  ydra|yTKa3yBUaHJIMKKa |[3ra Oyiran spuMm|yTKa3zyBUaHIUKKa
YUKHIILTA SpuM [3ra OYnaraH  yuTa|yTKasruwim acOobra|sra Oynran acbobOra
VTKa3ruaim ac6o0ra | IuKUIILITI SIPUM | aUTHJIAINA aliTHIIaan
anTuiIagu VyTKa3ruaau acobobra
alTHIAIN
Tpaun3ucropiaapuun E >E, E =E, *E <E, E, >2E,
HILTATT YUyH
KMPHUII Ba YUKHUII
3aHKMpJIapura
E,6a E, ™an0a
yJaHAIu. Yaap
opacujaaru
MYHOCa0aT
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KaHaaun?

p-n-p THILIN
TPAH3UCTOPHUHT
3JIeKTPOJIapHUTa
(>MuTTEp,
KOJLIeKTOp, 0a3a)
MaHOAHUHT KaHJai
KyTOJIapH
yJaaHaam?

OMUTTEP —
KoJuIeKkTopra +

IMUTTEP +
KoJIJIEKTOpra +

SMUTTED -
KOJUIEKTOpra -

*ImuTTep +
KOJUIEKTOpra -

n-p-n THILIH
TPAH3UCTOPHUHT
3JIEKTPOIJIapHUTa
(omuTTEp,
KOJLIeKTOp, 0a3a)
MAHOAHHHT
KaHJal KyToJjgapu
yaaHaamu?

SMUTTEP t+
KOJIJIEKTOpra -

IMUTTEP +
KoJIJIEKTOpra +

*IMUTTED —
KoJIJIEKTOpra +

SMUTTED -
KOJUJIEKTOpra -

Tpau3ucropJap
HeYya XWJI yJIaHUII
cxemacura sra?

2 Xun

1 xun

*3 XU

4 xun

Ymymuii 3MHUTTEP
YJIAHHU LI
cxeMacuaa Kaiicu
Oup  KypcaTku4
Ky4asiiu

*1,U,P-kyuasnu

[,U-kyuasinu

[,Pxydasnu

Pxyuasau

Ymymui 0a3a
YJAaHHU I
cxeMacuaa Kaicu
KypcaTKkuy4

Ky4asiau

|,Pxyuasaun

*U,P-kxyuasnu

|,U-kyuasu

Pxyuasau

Ymymuid
KOJLJIEKTOP
YJIAHHU LI
cxeMacuaa Kaiicu
KypcaTKu4
Ky4asiiu

[,U-xydasiam

U, |- kyuasou

*|,P-xyuasau

U,Pxyuasau

Yaauum
CcXeMAJIapUHUHT
(YB, VYK, VY9
Kajicu Oumpum IHr
SIXIIH BApHAHT
XHCOOJJaHATH ?

Vb, VK,

YK

Vb

*VO

Tpaunsucropaapuu
HI KaTJaMHu
KaHJaau
KApIIMJIHKKA 3ra

*YHiad [Om]

1037120 [OM]

MUHTITa0 [OM]

VH MuHTIa0 [OM]

Tpaunsucropiaapuu
Hr 0a3a KaTJaMu
KaHaau
KapIIMWJINKKA ra

Va6 [Om]

*10311a0 [OM]

MUHTITa0 [OM]

VH MuHTa0 [OM]

Tpaunsucropaapuu

Va6 [Om]

1035120 [OM]

* MuHIITA0 [OM]

VH Munriad [Om]
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HT KOJLJIEKTOP
KaTJaMi KaHjaai
KAPIIWINKKA Ira

Kyitunaru
KypcaTKu4Jjiap
Kaiicu YJIaHUII
cxemacura TYFpH
KeJIa/Iu:

Ki=1

Ku =100

Kp =100

YMYMHM SMUTTEP

*ymymuii 6a3za

YMYMHUM KOJUJIEKTOP

Xeu Kalcucura
TYFPU KeJIMaIx

Kyiingarn
KypcaTKku4Jjiap
Kaiicu YJIaHUII
cxemacura TYFpH
KeJIa/Iu:

Ki =10+100

Ku =10+100

Kp =10000,

* YyMyMHI SMUTTED

yMyMHii 6a3a

YMYMHH KOJUIEKTOP

Xeu Kaiicucura
TYFPU KeJIMaIx

Kyiingarn
KypcaTKu4wjiap
Kaiicu YJIaHUII
cxeMacura TYFpH
KeJIau:

Ki =10+100
Ku=1

Kp =100rrau

yMyMmHuii 6a3a

YMYMHUH SMUTTED

*ymMmymuit
KOJIJIEKTOP

Xeu Kancucura
TYFPH KeJIMaian

Tpaunsucropiaapuu
KHPHUII
KAPIMJIUTHHH
TOIMHI

Tpan3ucropJapHu
YUKHIIT
KAPIMJIUTHHHA
TONHHT:

TpaHn3ucTopHu
TOK Oyiimua
Ky4YalTHpUII
KO3 PUIUEHTUHHI
AHUKJIAHT

1
|12

Tpansucropuu
yIaHHII
CXeMACHHUHT
IKBHBAJICHT
cxemacu
Y4YH Kepak

HHUMa

TPaH3UCTOPHU
atpodnrua OwHII

YUyH Kepak

TPaH3UCTOPHU

Ypranuin
Kepak

yayH

TPaH3UCTOPHU
cudatuan
AHUKJIAII
Kepak

yuayH

* aHAJINTHUK
Xucoo0uart
Kepak

yayH

p-n-p THILIH
TpaH3ucropra E;

MAaHOAHMHT
MycOaT KYTOMHH

* aKTUB

UHBEPC

TYUHHUII

KHUPKUM
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smurTepura  E,

MaHOAHHMHT
MaHpuii KyTOMHH
KOJLUIEKTOPUTa
yJaHTaHJdaru
X0J1aT KaHaau
X0JIaT Jeinaaan

p-n-p TUILTH
Tpansucropra E,
MaHOAHUHT

MaHuii KyTOMHH
smutTepura  E,

MaHOAHHMHT
Myc0aT KYTOMHH
KOJUIEKTOPUTa
yJaHTaHJdaru
X0J1aT KaHaau
X0JIaT Jeinjaaan

aKTUB

*HMHBEpC

TYWHHUII

KHUPKUM

p-n-p THILIH
TPaH3UCTOPHUHT
SMHUTTEPHUra E,

MaHOAHUHT
MycOaT KYTOMHH
KoJL1ekTopura E,

MaHOAHUHT
MycOaT KyTOMHH
yJaHTaHJdaru
X0J1aT KaHaau
X0JIaT Aeinaaan

aKTUB

UHBEPC

*TYUHUHHULL

KHUPKUM

p-n-p THILIH
TPaH3MCTOPHUHT
IMHUTTEPHUIa E,

MaHOAHUHT
MaHpuii KyTOMHH
KoJu1ekTopura E,

MaHOAHHMHT
MaHpuii KyTOMHH
yJAaHTaHJaru
X0J1aT KaHaal
X0J1aT aelunjaaamn

AKTHUB

WUHBEPC

TYWHHUIIT

*KUPKAM

bunoasip
TPaH3UCTOPJIAP
KY4JIAHUII
OpKaJIun
OomKapuJca,
Malj0H
TPaH3UCTOPJIAPHU
HHUMAa opKaJIun
OoIIKApUIAAU

TOK

KyWIaHUII OpKaJln

KyBBaT OpKaJu

KapIIITIKHA
y3rapTupuo

Maiigon
TPaH3UCTOPJIAPHU
HeYya XMJI yJIAHWII

*3
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cXeMacura 3ra

Maiinon HUCTOK Oasa * ICTOK 3aTBOP
TPaH3UCTOPH CTOK UCTOK CTOK 6aza

KaHaal IMUTTED CTOK 3aTBOP HCTOK
3J1eKTPOVIapAaH

TY3WITaH

Bunoasip *3MUTTEP KOJIJICKTOP aHoJ KOJIJICKTOP
TPaH3MCTOPJIAP KOJIJIEKTOP aHoJ 0aza SMUTTEP

KaHaai Oasa KaToJl IMUTTEP aHoJ
3JIeKTPOJIapAaH

TY3WITaH

Maiinon p-n TUIIM, 3aTBOpPU  aJIOXMJA | *3aTBOPH ajoXujaa | P-N  TUIUIM THUILIA
TPAH3UCTOPJAPUHH | N-N-P TUILIU OynraH Ba WCTOKH | OynraH, P-N TUIUIM | Ba CTOKH allOXHJa
KaHJIail TUIJIapH anoxuaa oyiaraxn oynran

oop

Maiinon TPaH3UCTOPJIAPHU | TPAH3UCTOPJAPHU | * aHAIUTUK TPaH3UCTOPJIAPHU
TPAH3UCTOPUHHUHT | aTpopuya OwiMIl | YpraHuin yUyH | XHcobnam  y4yH | acuaTUHH
IKBUBAJIEHT YUyH Kepak Kepak Kepak aHMKJIaIl YUyH
cxeMacu HUMA Kepak

YUYYH Kepak?

Maiigon YMyMHUH CTOK Ba | YMyMHH CTOK, *yMyMUil CTOK YMYMHI UCTOK
TPAH3UCTOPJAPH | YMYMUU UCTOK YMyMHUH 3aTBOpP YMYMHH UCTOK

KaHIal  yJaHHII YMyMH# 3aTBOp

CXeMaJjiapura ora

Heura SIpUM
VTKa3ru4in
KPHUCTAJTHHA
KOBIIAPJIAHU LN
HATH/KACHIA
THPHUCTOP
oyaam

X0CHJI

*4

Spum yrrasruuiau
AHOAJAH
THPUCTOPHUHT
ag3asuru
HUMAaJAa

*KaM KyWIaHMIIJa
KYN TOK yTKa3aau

KaM TOK
KYy4JIaHHUII 1A
HUIUIAAIA.

Kyl

KaM Ky‘-I.H aHHUIIIga
KaM TOK YTKazaau

Kyl  KywIaHUIIJa
KYN TOK yTKa3aau

Tupucropau
AMHUCTOPAAH
dapku Humana

*TUpucTopaa
OOIIKAPHITYBUU
anekTpon  OYmanu
TUHUCTOPIA
oymMan

JTUHUCTOP/IA
OpTUKYA
Ooynaan

KatTjiaM

JUHUACTOPHHU
YJIAHMII
KYWIaHHILIH
TUPUCTOPJAH
KHYHK

TUPUCTOPHUHT
YIIaHUIIT BaKTH
KaTTa

TupucTopHUHT
HIIra TYLIHII
BAKTHHHU
Te3JIalITHPH LI
YUYYH
0OLIKAPUIYBYH
3JIeKTPOAra
KylIumM4a
Oepuiiaamn

HHUMa

*16

U6

Po

Ro6

Tupucrop opxkajau
KaHIaH JJIeKTPOH
KYPHJIMa  XOCHJI

OOIIKAPUITYBYH
reHepaTop

OOIIKAPUITYBYH
bunbTp

* QOIIKAPUITYBYH
TYFpUIaruy

OOIIKAPUITYBYH
Ky4alTUPTru4
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KHJIHHUIIA
MaKcaara
MYBOGUKIAUP

Ky4yailTuprudyaun

r TOK Oyiu4a
Ky4YalTHpPU LI

KO3 PUIUEHTUHHI

AHUKJIAHT

KyuaiitTupruann
KY4JIaHHII
oyiinua
Ky4YalTHpPU LI
KO3 PUIUEHTUHHI
AHUKJIAHT

YUK Kup

KyuaiitTupruunn
KyBBaT  Oyiiu4a
Ky4YalTHPH LI
K023(MIUEeHTUHH
AHUKJIAHT

K,=P, +P

YUK Kup

Kywaittupruua A
XoJ1aT/Aa
HIUIATAHAA HITYH
HYKTa JUHAMHUK
XapaKTepPUCTHKAH
HHT Kaepujaa
JKOMJIAITaH

*TOPU30HTAT YKKa
SIKUH JKoruga
oymaau

YKKa
JKoMuga

BEPTHKAI
SIKUH
Ooynaan

* TUHAMUK
XapaKTePUCTUKAHU
HT ypracuaa
Ooymnamu.

JTAHAMMK
XapaKTePUCTHKAHU
HI TOpPU3OHTAN YK
OMiIaH  KeCHILNTaH
x)ouuma Oymanu.

Kyuajitupruu B
xoJaTaa
HIUIATAHIA WIIYH
HYKTa  JIHHAMHK
XapaKTePUCTHKAH
UHT Kaepuaa
JKOMJIAIITAH

*TOpU30HTANl  YKKa
SIKUH JKOMIa
JKoMIamnran

YKKa
JKOHUIa

BEPTHUKAI
SIKUH
JKoiamrad

JUHAMUK
XapaKTepUCTUKAaHU
HT ypracuna
Oymanu.

JTMHAMHK
XapaKTepUCTUKAHU
HI BEPTUKaAJ YKIaH
Y30KpOK  JKOMHIA
oymanu.

Kyuaijitupruu AB
xoJaTaa
HIUIATAHIA WIIYH
HYKTa  JIUHAMHK
XapaKTePUCTHKAH
UHT Kaepuaa
JKOMJIALITaH

* A Ba B xomatHuHT
ypTracuua

A xonatra
SKUHPOK B
XOJIaTJ]aH y30KPOK

B xomarra sKuHpoK
A xomatnaH
Y30KpOK

XapaKTEePUCTUKAHU
HI BEpPTHKAI YK
OujaH  KeCHIITraH
HYKTacua

Kyuaiitupruuiap
aa KYWIAHHII
oyiimuya Teckapu
OOFJIaHUII KaHAal
XOCWJI KWIMHAIN

*UUKANIIara
CUTHAJTHHHT
MabJIyM KHCMH
KHUpHILTa Oepuiiaan

YUKUIIIAT |
CUTHAJIHHUHT 1/5
KHCMH KHPUIII
KrcMura Oepuiaau

KUPUIILJIard
CUTHaJIra
YUKULIAarud
CUTHQJIHUHT  SIPMU
KynanTupuiagn

YUKHAIIAACd CUTHAJ
KI/IpI/II_H,Z[aI‘I/I CUT'HAJI
Owna"H OoriaHagn
Ba CUTHAJUIAp
aripunanu

MycbaTr Teckapu
OOFJaHUIIIA
KHPHUII  CUTHAJIM
OmaH YU KU
CUTHAJIH
opacuaaru
daszanap papku ¢
He4ya rpaayc

¢ =180

* ¢ = 0,360

¢ =90°

¢ =270
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(DAEN

Maunduii Teckapu | * ¢ =180 ¢ =90° ¢ =270 ¢ =360
OOFJIaHUIIIA
KMpPUII  CHTHAJIHU
omiaH YUKHII
CUTHAJIN
opacuaaru
(¢azanap papku ¢
He4ya rpaayc
oyaam
Maunduii TecKapH | YUKUII YUKUII * CXEMaHUHT Xxeu KaHzaau
OOFJIAHMIIHUHT KyWIAHUIIVNHHA KYWIaHUIIMHA cTabun wunuiamura | ap3amiura Uk
MycOaT TeCcKapH | OLIMIIUIa onu6 | kamaiiumura onud | onud Kemaau
OOFJIaHMII/IAH Kelaau Keaau
KaHaal
agzasuru 6op
Kyuaittupruu R¢- koyutekrop | E, -man6a R¢. R, -koinexkrop
Kangaih  acocHil | gapimmrn OommKapyBuu OommKapyBun KapILIWIATH
JJ1E€MEHTIapAaH OOIIKAPUITYBYH 3JIEMEHT 3JIEMEHT OoIKapyBYU
Ty3nJaran 3JEMEHT 3IEMEHT
R, - MaH0a Ba E, -man6a
e - TeHepaTop
Kyuaiitupruuaar | quon *Qunosp, CTaOUITUTPOH BapuKarn
H OOLIKapHIyBYH YHUIIOJIAP
3JIeMEeHT TPaH3UCTOP
cuparuaa KaHaaum
3JIEKTPOH
KypHjiMa
HILIATHIAAU
Macr wacroramau | * 20/y — 20k y rava| 0—50k/y raua 500/y +5kly raya | 3007y —300k/y raua
Ky4aiTupruwiap
HHM MIIYHM YaCcTOTA
OpaJIMFH KaHjau
Ilacr wacroramm | * ¢ =18¢° ¢ =360 ¢ =90° ¢=0°
KYYaliTHPTUYHH
YUKHIITUAATH
CUTHAJ
KHPHUIIHAATH
CUTHAJIIaH
KyHuaaruya ¢asa
(apku ¢ raosra
KyuaiiTupruugar | *TpaH3UCTOPHMHI | KOJJIEKTOpJAH IOKJIaMara CXeMaHU
u R, - Kapmuiaurn OwiaH | yTaérran TOKHH | KyIIuM4a 3YPUKHUIIIAH
KAPIMIHKHHHT oupra YUKW | TACAUTUPHIN Y4YyH | KAPUIWUIMK YAl | CakjIall yuyH Kepak
Basudacu TOKUHU XOCHJI | MILJIATHIIa 1 YUyH Kepak
KHJTATIT YUyH
WIIATUIIAU
I[lact yacToTaNM | TPAH3UCTOPHUHT SMUTTEpJaH *TpaH3UCTOPHU SMUTTEPHU
0BO3 OMHUTTEP yTaérran TOKHU | KA3UILI MaHOAHUHT
KYYalTHPIMYUHU | KapIUIWJINTUTA OomIKapuIll  y4YyH | TeMmIepaTypacuiaH | yMyMUH  HYKTacH
HI NPUHOMOHAJ | KylIuM4a HIIaTHIAIA cakjianl Ba craOwmi | OuiaH OoFamm

cxemacuparun R, -

KapIIWINK KYIIWII

pexumaa nnnIam

YUyH HUILJIaTHIAIH
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IMHUTTEP

YUyH HujiaTujiaan

Y4yH MIUTATWIAU

KAPIIWJINTHHUHT
Basupacu
IMUTTEP YUKHILIATH YUKHII Ky4WIaHUIIN | SMUTTEPHU SMUTTEpIA
3JIEKTPOAMUTa KYWIAHHIIIHUA Onan KUPUII | KU3UILIUHU SHEPTUSIHU UUFUILL
yJaHTaH JMHUTTEP | KyNauTUPUILI Ky4JIaHUIIN MacauTUPUIIL
curumu C, HUHT opacuja
Basu(acu HEMA ysrapyBdaH
TaLTKWII 3TYBYH
OpKalll  TecKapu
OOFJIaHWIT ~ XOCHJI
KHWJIHII
I[Mact yacTOTAMM | YUKUILTA Oazara  kemaérral| *0a3ara Qoimanu | cxeMaHn — cTaOuIi
0BO3 KYWIAHHIIHH CUTHAJIHY TEKUCall| y3rapyByaH WIUTAIITHA
KYYaUTUPIUYMHM | KYyIaUTUPUILLI TalIKWII ATYBYHM | SIXIIMJIAIIT
HI 0azacura KY4YJIaHUILIHU
yJaHTaH YTKa3uill, y3rapmac
axkparyBun  Ca, - TalIKWJI JTYBYUHU
CHFMMMHH YTKa3MacIuK
Basupacu HUMA
ITact 4YacTOTANM | CHFUMHUHT KHUPHUII | * KUPUII 0aza DIEKTPOAMHM | KydaUTHPMOKYH
0BO3 KapLIWIUTUHI 3aHXKUpUIA OpTHUKYA Oynran CUTHAI
KYYaUTUPIrUYUHU | OLIMPUII YUYH | CHJDKUTYBYH 3YPUKHILIAH OusiaH TIPUHIUIHA
HT 0a3zacura | XusmaT Kwiaau MaHOa cakJiall yuyyH cxema opacuja
yJIaHTaH KYWIAHUILIUHU MOCJIAIITUPYBYU
R,'R," kapmmimk XOCHJI KWJIHII YYYH 3IEMEHT (9]
MAPHHMHT XU3MaT KWiaan XU3MaT Kuiaau
Bazudacu HUMa
IMact  yacroTayM| *Ky4alTHPMOKYU KUPUII KUPUII KUPHULI
0BO3 OyiaraH CHUTHaJHU | CHTHAJIMHUHT CUTHAJIMHUHT CUTHaJUHUHT
KYYai THPrUYUHUH | YaCTOTaCUHU 4acTOTacH aMITUTylaCl  Ba | 4aCTOTacu
r aMILTMTYa| Y3rapTupMaciaH y3rapTupuiuo 4aCTOTaCH y3rapmacaan
XaPaKTEePUCTUKACH | KUPUILl CUTHAJIMHU | YUKHUII Y3rapTupuiuo KUPUILI CUTHAJIMHU
KaHaai oJJMHaIu V3rapTupu0® YUKW | CATHATMHUHT YUKUII oup KHAMaTHIa
CUTHAJIMHUHT Y3rapuiiu OJMHaAN | CATHAIMHUHT YUKHIII
Y3rapuim OJuHaIu Y3rapuiiy OJMHaAN | CUTHAJMHUHT
y3rapuiiy OJuHaIu
I[Mact yacroTa M| KUPHII KHPHIL * KUpHIL KUPHILI CUTHAJIHN
0BO3 CUTHAJIMHUHT CUTHAJIMHUHT CUTHAJIMHUHT aHWK | YACTOTACHHUHT
KyYaiTHpruyuaa | y3rapuild YWKHII | YacToTacu OujaH | Oup  KaTTalurujaa | y3rapuuim Ba
aMILIMTY/a CUTHAJIMHUHT YUKHUII ~ CUTHAIM | YaCTOTaHU KUPHUIII
4yacToTa y3rapummra onu6 | yactoracu Yy3rapTUpHII CUTHaJUHUHT
XapaKTepPUCTUKACH | KEIyBUU opacusiaru HaTUXacuia V3rapuim  4YMKHII
KaHIal oJIHHATN MyHocabar MyHocabar YUKHAILT CUTHAJINA
OJIMHAIU OJINHAJIUA CUTHAJIMHUHT YaCTOTACUHHUHT
V3rapuim opacuiaa | y3rapuiimra  ojauo
MyHOcabar Kenaau
OJINHAJIA
KyuyaliTHpruyam | Ky4laHUIIHU *OJIMHTM  Kackaj | TOK KYYUHU | KyBBaTHU
YMYMM i Ky4alTupui yayH | OumaH KEHUHIY | KY4YaUTUpHUILI yYYH | KYYaUTHPHII YUyH
KOJLJIEKTOP KacKaJ opacura
YJIaQHHU LI ylaHu6 yJIapHU
CXEeMACHHHUHT KHPHUIL Ba YHUKHII
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(omuTTEp
KaiiTapruy)
Basupacu HUMA

KapILUIWINKIapUHU
Mociab 6epaau

Top 1M0JI0CAJIH
Ky4YalTHpru4yga
Ky4YalTHpPU LI
4acToTa
OPAJIUFUHU
Ky4YauTHpru4aara
Kaicu
3JIeMeHTJIap
aHuK1a0 Oepaamn

* KOoJUIeKTOpra
yJlaHTaH
LC éxu RC koHTYp

TPaH3HUCTOP
OpKaJiu

TPaH3HCTOPra
yJlaHTaH

R,C, anemenTu
OpKaiu

Rﬁ I’ Rﬁ n
DIIEMEHTIIap
OpKaJH

Top 1M0JI0CATH
KYy4YaiTHPTrUYHUHT
pe30HaHC
JacToTacu KaHaai
AHUKJIAHATH

f, =2/ LC

Jc

f =
° om

Kenr noJsiocanu
Ky4YalTHpruwiap
TYFpH OypUYaKIn
HMITYJIbCJIH
CUTHAJLJIAPHH
Ky4alTHPYBYH
Kypuiama 0yJmuo0,
CHUTHAJI
HMITYJIbCHHH
TapMOHUK
CUTHAJJIAPHUHT
CNEKTPH TAIIKWJI
Kuiaau. by
CUTHAJLJIap
KaHaal
TAXCUMJIAHTAH

YEeTKHU KUCMUHU
CIICKTPHUHT I1acTt
yacToTajiapH, ypTa
KIUCMUHU  IOKOpHU
JacToTajlapu
TAIIKWJI KUJIaau

*yeTKH  KUCMMHHU
CHEKTPHHUHT IOKOPH
yacTroTajgapH, ypra
KUCMUHH macT
JacToTaIapu
TaIIKWI KWIagu

XamMMa
rmacT
CIIEKTP
KHJIaIn

KUCMHHH
qacToTalinu
TallIKHUJI

XaMMa
IOKOpH
CTIEKTP
KUJIaau

KACMHUHHA
YacTOTAIH
TaIIKHAI

IOxopu
4acTOTAIH
Ky4aiTupruwiap
U M XOJATHAATH
4acToTa OpPAJIUFH
Heya 'y ra renr

f _ =10kly

* nacm

f  =100MIy

10KOpU

f =10y

nacm

f  =500QUIy

10KOpU

nacm

f  =500QUTy

10KOpU

f =1y

nacm

f  =10000MTy

10KOpU

¥Y3rapmac Tok
Ky4YauTupruwiap
HHUHT ML
XO0JIaTHIATH
4acToTa OPAJIMFH
Heya I'll ra TeHr

nacm

f o =100y

10KOpU

*
f nacm

f  =100MIy

10KOpU

f =1000y

nacm

f  =100MIy

10KOpU

f =200y

nacm

f  =100MIy

10KOpU

Kenr nmoaocaan
Ky4YauTHpruwiap
HHUHT HII
X0JIaTHIATH
4acToTa OpaJIUuFru
Heua 'y ra TeHr

* fnacm = 20]—'1/!

f  =100MIy

10KOpU

f =20Iy

nacm

f  =100KTy

10KOpU

f =20y

nacm

f =100y

10KOpU

f =20y

nacm

f =50MTy

10KOpU

CapasioBun
(askpaTyBun)

nacm oKopu

nacm — ' 10KOpu

* —
:I"lDfnacm - fruxopu

nacm oKopu
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Ky4YalTHPIU4HH
HIIYH 110J10CAJATH
nact Ba IOKOpH
4acToTajap
opacuaaru ¢papku

IMuTrep
KaliTapruyga
YMKHII CUTHAJIHA
OMJIaH KMpHUII
CUTHAJIH
opaIuFruaa
daszanap papku
He4Ya rpajaycra
TEHT

¢ =900°

¢ =1200

¢ =180°

* ¢ = 0,360

®a3a  HHBEPCIH
Ky4YailTHpPIru4
YMKHIIAIATH
CUTHAJJIAPDMHUHT
OMpUHYH YHKHII
OWIaH UKKHUHYM
YMKHII OpPacuIaru
daszanap papku

¢ =900

¢ =1200

* ¢ =180

¢ =270

p-n-p TUILTH
TPAH3UCTOPHUHT
JJIEKTPOH  KAJHUT
cuparuaa
HIUIATWITAH/A,
TPAH3UCTOPHH
0YHK xXoJiaTra
YTKa3uII YYYH
YHH 0a3zacura
KaHaal
NOTeHIHAJ OepHuIl
Kepak

MycOaT MOTeHIuAT

*maH it
HOTEHIINAT

HOJIb ITIOTCHIIH AL

XaM Mycbar Xam
MaH(ui ToTeHIHAa

n-p-n THILIA
TPaH3UCTOPHU
JJIEKTPOH  KAJUT
cuparuaa
HILIATHJITAH/A,
TPaH3UCTOPHU
0YHK xo0J1aTra
YTKa3uIl YYYH
KaHaau
MOTEeHUnaJ depuin
Kepak

*MycOat
MOTEHIIHAT

MaHpuH
HOTEHIINAT

HOJIb ITIOTCHIIM AL

XaM Mycbar Xam
MaH(ui ToTeHIHAaI

KyuaiitTupruu
YMYMHUH 3MHUTTEpP
OopKaIu
yJIaHraHjaa

YUKHII TOKHHHHI
aMILINTYy/Aa
KHHMaTH
Kyiugarnia

C

YUK
YUK
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AHUKJIaHATH

ImMutrep
KaliTapruyga
KHPHUII  CHUTHAJIH
0azara OepuJanu,
YUKHII  CHUTHAJIH
Kaep/aaH
oJIMHAaU?

KOJUIEKTOPIaH
OJIMHAIU

*sMmutTepaaru R, -

KapIIHIATH
OpKau

XaM  DMUTTEpJAaH
XaM KOJUIEKTOpJaH
OJIMHAINA

SMUTTEPAAH
OJIMHAIU

dDa3anHBeEPCIN
Ky4YauTHPru4aan
HKKHTAa  YHKHII
CUTHAJIM YMKAAH,
OMpHu YMUTTEPAAH,
HKKHHYHCH
KOJUIEKTOP/IaH
YMKATU.
OMUTTEpPAAH
YUKKaH
CUTHAJITHUHT
KaHaan
KypcaTKH4JIapH
OLIAIH

*U =U,I,P

HYUK.D

Da3anHBePCIH
Ky4YauTHPru4aan
HKKHTa  YHKHUII
CHTHAJIM YMKAIH,
OMpH SMUTTEpPAaH,
HKKHHYHCH
KOJJICKTOP/IaH
YHUKAIH.
Konnexropaan
YHKKAH
CUTHAJTHUHT
KaHJai
KypcaTKH4JIapH
omagu

=U,P

YUK .K

Tpauncdopmarop
YHKHILTH
Ky4YalTHpru4yga
YHKHIIIATH
TpaHchopMaTOpH
HHI Bazudacu
HUMAaJa

KapLIWIUKIapHU
Mocanl y4yH

*[OKJaru KyBBaTHHU
OIIIUPHIIT

Ky4WwIaHUIIHU
OLIMPUIL YYyH

KyWIaHUIIHU
[acauTUpPUILI yYyH

Kyuyaiitupruunu
YUKHIITUAATH
TpancopMaTopH
HHT
Tpandopmanus
K03ppuuueHTH N
KaHaal
AHUKJIAHAIU?

c ‘NC
I
=]

[

=
I
>

£z
I
>

bup TaKTJIH
TpaHcopMaTopJI

* A-cunda

B-cundnaa

A-B cundna

xaM A xam
B-cundra
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U KyYauTHpPrug
Kaiicu  pe:xumjaa
(cund) wUIAIIHA
MabKYJI

JAudppepennunan
Ky4YailTHpru4
Kalficu  peXumaa
pe:xuMaa
(cundmna)
HILIAHIN

A-cundna

*B-cundaa

A-B cundnaa

xaMm A xam
B-cundnaa

JAudppepennnan
Ky4ailTupruyga
HeYyTa KHMpPHII Ba
YUKH LI
YHKKHWIapu 60p?

HKKHTA YUKUII
YUKKWYM Ba MKKHTa
KUPHUILI YUKKUYIH

oop

* UKKUTA KUPUII
Ba OUTTA YMKUIII
YUKKU4Iapu 6op

UKKHTA KHPHUIII Ba
ydTa YUKUIII
YUKKU4Iapu 6op

OuUTTa KUPUII Ba
MKKATA YUKHII
YUKKHWIapy 60p

JAnddepennuan
Ky4YauTHPrU4HH
HKKHTA
eJIKAJIapUuaaru
CHUMMETPHUSIHH
XOCHJI KWJIM I
Kaicu 3JIEMEHT
OpKaJM  amaJjra
OIIMPUIATH?

* KOJJIEKTOP
KapIIWIAKIapU
OpKaJIi amara
OLIMPHUIIAN

SMUTTEP
KapLIUIUTH
OpKaJu
OIIMPUIIATN

amMajira

MaHOa OpKaJIH
amMalira OH_II/IpI/I.HaI[I/I

TPAaH3HUCTOP OPKAIU
aMajira omrmpujiaan

Cunyconaan
TeOpaHUIILIN
reHepPaTOPHUHT
HILIAIIA YYYH
HKKHNTA MApTAAH
OuTTACH:
Ky4auTHPrH4HH
YMKHIIMIATH
KYYWIAHHII
daszacu -

@...» TeCKapu
OOFJIAHUII XOCHJT
Kuiaérran ¢asa
D ecr. DAPKHU
Kyiugarnia

Oy MM Kepak

* ¢‘llﬂ<’ + ¢mec;< = 2]T|].]

¢‘tl¢l{

+ ¢mecr€ = n

¢‘tl¢l{' + ¢n1€EK = 27d)

¢L(1/IK + ¢I7IECK' = 900

Cunyconaan
TeOpaHUIILIN
TeHEepATOPHUHT
ML A YUYYH
HKKHHYA  AapT
aMILTUTYAa
O0ajsaHcu OyaMIIN
Kepak, sibHH K -
Ky4YalTHPH LI
K03 PUIUEHTH,
X - HaTypaJl COH

*Klx21

= | >
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Onepaunon ¢, =2m “g=1 g, =" 4, ="

KYy4Yai THPTMYHUHT 13 1o

OMpHUHYH

UHBEPTHPJIOBYH

KHPHUIIUAATH

CHTHAJ

YHKUIIHIATH

curHaJ gaszanapu

Kyiugarnia

papkaanagun?

Ol'lepflIII/IOH * ¢2 =210 ¢2 =77 ¢2 =270 ¢2 =90’

Ky4alH THPTHYHUHT

UKKHHYHM

UHBEPTHPJIOBYH

KHPHUIIUAATH

CHTHAJI

YUKUIIHIATH

CHUTHAJI onan

(pazanapu

Kyiiugarn4ia

dhaprkiaanagu?

WHBepTHPJIOBYH | *MHBEPTUPIOBUU UHBEPTUPIIOBYU HOMHBEPTUPJIOBYM | HOMHBEPTUPJIOBYU

Ky4YaiTHprug CUTHAJIHUHT CUTHAJIHUHT CUTHAJIHUHT CUTHAJTHUHT

KaHai XOCHJI | KHPUIIH OunaH | KUpHUILU OunaH | KUpHUILU OWIaH | KUPUIITH Owtan

XOCHJI KWUIMHAU? | YUKUAIIM ~ TECKapH | YMKUIIM TYFPUIAH | YUKUIIKM TYFPUAAH | YAKHIIT TeCKapu
OOFIIaHUII — Ty¥pu OoFnaHagy | —TYFpu OoFnaHagy | kapuwmarn R
I opKanu GoFIaHaau
R, s OpKain
OoFlaHaIn

HouHBepTHPJIOBYHM | * TECKAPH HOWHBEPTUPJIOBYH | UHBEPTUPIOBUH WHBEPTUPIOBYU

KYYaill THPTrHYHH OOFIaHMII CUTHAJIHUHT CUTHAJIHUHT CUTHAJTHUHT

Kyiduaaru4a XOCWJI| HOMHBEPTUPJIOBUM | KMUPUIIH OuyaH | KUPHUILU OunaH | KUPHUILU Ounan

KHJINHAIH? KHUPHIL OWsaH | YMKUILY TYFPUJAH- | YUKUIIM TYFPUAAH | YAKHII TeCKapu
uukuin R . opkamu | TYFpu Oornmanamu | —TyFpu Oornanamy | GOFIaHuIn
OornaHaan KapuIujiIiru R,s

OopKayi OOFJIaHaIN

Macr wacroramm | f  =100MIy Ba |f_ =100KIy +100] * f.. = 001+100KTy f_ =10Iy +50KTy

CHUIHAJI uuuIad VH/IaH I0KOPH

YUKApPYBYHU

reHepaTOPHUHT

AUANA30HU

Kyiiuaarnia

@oToauon SIpUM | EpYFIMK  HYpPUHU | EPYFIMK  HYPUHM | DJIEKTP DSHEPTUSHHU | *EPYFIMK HYPUHHU

YTKa3ruwim aco6o0 | KywiaHummra Ky4auTupuo EpYyFIuK BJIEKTP

0ymo ailmaHTHpuo Oepanu DHEPrusicUra SHEprusicura
Oepaau anmaHTUpUO annanTupuo

Oepaau Oepaau
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