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1. Ykurum makcaau Ba Basudacu

AHaOr ANEKTPOH Kypuiamanap y3iaykcu3 KoHyHusT OLiinua [Brapysuan
curHauilap  QYHKIWMSICMHM — WOUiami, [BrapTupuin  Ba  KyYaWTHPHIN — y4YyH

UIUIATHIaUran KypuiManiapra kupaiu. bupunun Opunana uHTEerpan texHojorusra

aCOCJIaHT'aH 3JICMCHTIIAp Ba CXEMaJlapHUA aHAIN3 KHUIIHII, YIAPpHA TAKOMHJUIAIITHPHII

tanabanapra Upratunmagn. Oampa sneKTpoH KypuiaMalapHU SIHTH — TE€XHOJIOTHS
acocuza Kypuil Ba ynapuu Jovinbanani, unoiam NpUHLIKIM, XapaKTepPUCTHUKANAPH,
napaMeTpiiapy Ba CHrHaJUTapHu [3rapTipui, KydadTHpUII Ba HIUIA0 YMKA PUITAITHA
UOpranumnany.

@annu Opratum yuyn OkutyBum Oumman Oup Katopna Kyhumard OKuumn

BocuTanapu Klmranunaau:

2. AHaJOr 3JIEKTPOH KYPWJIMAJIap CXeMOTeXHHUKACH (PAHUHUHI VKYB

PeKACHHHMHTI AaCTypH:

®aHHuHr O sOyHap Tabanmm O SyB
ycnybuin bupnawmanapn paonvatuHm MyBobumsSaalwTMpyBUM KEHIaWHUHT
201 vnn «_ » Jarn «___» - COHNN Maxnnc baéHn bunax

MasSyinaHraH.

®aHHmHr O SyB

nwnab umsnnau.

Ty3yBuunnap:



Muceukunn KO.B. - TATY, «2nekTpoHMKa, aBTOMATMKa Kacbum
TabJAMMW Ba pajmoTexHnKa» Kapeapacu

AOLEHTH, T.Q.H.

MasnoHos LA, — TATY, «2nekTpoHMKa, aBTOMaTMKa Kacbum
TabAMMWN Ba pagnoTexHuka» kabegpacy
AOLEHTH, T.d.H.

Taspusumnap:

Abaymaxmnaos b. A. — «Y3tenepagmoxmsmar» MYX pancu

tOngowes P.M. — TowKTN «dusmka Ba anekTpoTexHuka» kadeapa

AOLEHTH, T.Q.H.

®aHHmHr 0O £laB.1 38 CTHEH VI K3 LLK@HBE PCUTETY
Namuin-ycnybum keHrawmnga tascma SuamHraH. (201 nnn farv «_ » -

COHAN BaéHHOMA).

1. Kupnw

Yw6by pactyp 3nekTpoH acbobnap Hermsmuaa wWWwAaHraH aHanor

W<

CUTHaANapHW nwnab um
amanra  OWupyBuYM  SypwiManapHu  vwnaw  NpuvHUUNAIapu  Ba

XapakKTepUCTnkKaiapmnHnm 003 nuura onaan.

1.1. OkyB ¢paHUHMHT Makcagu Ba Basudanapu

®aHnm O SBManard@aH/MaERgTEXHNKA acocaapu

bunaH TaHMWTMpULW Ba Opratuil, 31eKTPoH Sypuv
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eummMaap acocmaa
6unaH, Damaa curHannapHy O3rapTvpuw Ba Kydantmpuw nlnnapu 6unaH
TaHULWITUPAAM.

0

acbobnapuHUHT  Typaapw, YAapHWHT uvwaaw npuvHumnu Oampa aHanor

(V21

NEKTPOH  SypWAMaNnapuUHUHT  Typaapu  ynap  épAamMuja  31eKTp
CUTHAIaPUHU KyYalTupuw 6up WwakngaH WUKKMHYM Lakara amaaHTUpuLL
Ba Hap xwn 4actoTanuM cuUrHasnapHu uwnab uymsapyBum SypuamManapHu

Tanabanap TomoHuaaH D3nawTmpuwanp

1.2. ®aH 601nnua TanabanapHuHr 6unmmwura, kKOHMKMa Ba

Manakacura kOinunaguraH Tanabnap

«AHanor 3NeKTPOH KypwuaManap cxemMoTexHukacu» [OkyB daHWHM

O3nawtvpuw >XapaeHuga amasnra owuvpuaagurad Macananap govpacuja

bakanasp:
- NEKTPOTEXHMK MaTepuannap TEXHONOTUACKHM, dur3nka
S OktyHILEpIH W,
Kepak;

- Ha3apWn 31EKTPOTEXHWUKA SOHYHUATAAPUHM BUAULW, Xamaa akTuB,
peakTMB 3NeMeHTNapAaH Ty3uaraH 3aHXxupaapHu Talamn swuna
KOHukManapura sra 6Linwmn Kepak;

- bepwuaraH MacasaHW LWapTMra acocaH 3/1eKTPOH Sypwuama Ty3a

OonagunraH maJjiakajziapura sra 6}//7MLUM Kéepak.

1.3. ®aHHuHr OkyB pexkagaru 6owka ¢aHnap 6unan O03apo 6orAnMkAUTU

Ba ycnybum >xuxataaH y3BUN KeTMa-KeT/Inrm



AHanor 3neKTPOH KypwaManap cxemMatexHukacn GaHun ymMymkacobumn danu
xmcobnannb, 5 Ba 6 cemectprapga Oxmtmnagun. JacTypHn amanra owmpuLL
OxyB pexacmaa pexanawTumpuaraH Matematmk Ba Tabuumnm  (oamn
mMateMatuka, ©¢wusmka), yMymkacbum (MeTponorusa, 3SNeKTPOTEXHUKAHWHT
Hasapun acocnapu paguoTeEXHWK 3aHXupnap Ba CUrHaanap, 31eKkTp
O3rapTvpyBuUM kypuamanap Ba x.K.) daHnapuaaH etapam 6buamMm  Ba

kKOHWKManapra sra 60nnwHM Tanab ataau.

1.4. ®aHHUHT Mwnab umkapuwaaru OpHU

AHanor 3n1eKTPOH KypuaManap CUrHaaNapHW Ky4yauTUpyBUMK, y3aTyBun
Ba SalTa WWAOBYM PAJMOTEXHUK TUINMAAPHUHI  axpaamac Sucmu

cndatmia pagnodneKTPOH Uwnab um S

1.5. ®aHHM Oxntniaa 3amoHaBM ax6bopoT Ba negaroruk

TexXHoJsornanap

TanabanapHWHr «AHaNOr 31eKTPOH KypuaManap cxemaTexHukacu» GaHnHN
Osnawtmpuwinapn yyyH wiarop Ba 3aMOHaBUW ycyanapuaaH ¢ovanaHui,
AHTM MHOOPMALMOH-NEeAArorMk TEXHONOTUANAPHU TaAbWK KUAUL MYXUM
axamuatra sragup. ®aHHn Brawtmpuwaa agapcavk, OkyB Ba ycnybum
k[linaHManap, Mabpy3a MaTHAapW, TapkaTMa MaTepuasaiap, 31eKTPOH
Matepvannap, BMpTyan creHgnapgaH downganaHunagyn. Mabpysa, amanuu
Ba nabopatopuma pJapciapuga  MOC  paBuwjarn  WArop  Nejaroruk

TexHonornsnapaaH donganaHnnaam.

2 Acocum sucm

2.1 ®aHHWHr Ha3apui MalUFyao0TIapyu Ma3MyHM

Apum [Orkasrmunm acbobnap. AHanor 371eKTPOH KypuaManapuiaH
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TylwyH4anap. YnapHu
S YPUAN
S YPWAN
bunonap Ba ManaoH TpaH3ncTopaapu. TPaH3UCTOPAAPHUHT Y4 XU yAaHWLL
cxemanapyv.  TpaH3uUCTOpJIapHWHT  uwiaw  Gao/MATUHU  TabMUHJIALLL
TpaH3uctopnapHuHr Oapopatra Ba 4actoTara HucbataH XycycuaTtu.
TpaH3snctopun kaaut Oonatnga wwnatvw. JuvHWCTOP Ba TUpUCTOpPAaPp.
Ananor 3/1EKTPOH SypuaManapHuUHT NHTErpan cxemanapgaru

kOpcaTknunapwn. KpemHmnnam acbobnapHmn Tanépnal TEXHOAOTUACK.

Kyuvantupruunap. KyyantmpruunapHm acocum texHuk kOpcatknunapwy,
Knaccuukaumacu. FapMOHUK CUTHAANIAaPHW KyYanTupuwaa TpaH3ncropaap
éppamnga Oocun SWNVH

Kyywantupruy cuHdnapu. Mact yactotanm TPaH3UCTOPAU KyHanTUpPrnyaapHu

YMYyMUA  3MUTTEP  YyNaHUW  Cxemacu  op S
KyyantnprmuunapHm ymymmn 6asza ynaHuw cxemacu op S
YMyMUIA  KONNEKTOp  y/laHuW  CXemacu  op S
KyyauTmpruny. MangoH TpaH3ucTopsaapu opSaan  Oocun SUNNH
Kyyautupruunap. KyyantmprmyHun  mukpocxemanapga Oocun SManLL
Kyuyantnpruunapga  Teckapw 6o0naHnW,  YHUHT  Xuanapu Ba
Ky4YanTUPruuiapHWHI - XapakTepuctukacyu Ba MapameTpsapura  Teckapu
6o0naHUWHKMHT Tabcnpu. KeHr nosocann Ba 4m3su SNV K

Top nonocanu kyyantmpruunap. d3rapmac ToK Kydyantupruyiapm.

OnepaunoH Kkyuyautuprununap. [AnddepeHuman Kyyantmprmunap.
OnepauyuoH kyyantnprununap (OK). ViHBepTnpnoBYM Ba HOVMHBEPTUPAOBYM
onepaymnoH Kydantuprmnunap. Kyunanmw santapruum. Gapsav Kyvyantmprmy.
Nkknta kmpuw kyynanuwnm OK. Knpuw tokn OK ga. Annpysuun OK HUHT
cxemacu. OK HUHT unsmw sapwmavrn. OK HuHr knpuw Sapwwuamrn. OK aa

TypOyHank Oonatw.



OnepauMoH  Kydyautuprmunap épaammaa Oocmn  SuauvHraH

Sypunmanap. ®aon dunbtpnap. MNonocann dbunbtpaap. S
cvlumnm  ounbtpnap. TokHM  kyunaHuwra [O3ratmpyBum  cxemanap.
KyuynanuwHn Tokka O3raptupysymn cxemanap.

AnddPepeHumnatopnap. O3rapmac Tok maHbanapw. Mact KyunaHuwam
O3rapmac  TOK  MaHbanapw.  VIHTerpanioBuu Sypwun
TpaH3nctopnapugaH tysmaradH OK nap. KyunaHuw komnapatopu. Pasam -
aHanorav O3raptupruynap. AHanor - pa S

2.2. Amanun mawlynornap Ma3myHu, Tawkua 3tuw 60nnua
KOpcaTma Ba TaBcmanap

Amannn mawlynoTnapuHUHT HaMyHaBW MaB3yiapu:
1. TpaH3UCTOPHN AMHAMMK XapakKTePUCTUKACUHWN SYypULL.
2. Nact yacTotanu KyvyanTupruynapnapsa TPaH3MCTOPHW TaH/aLL.
3. TPaH3UCTOPHUHT ULWLYN HY S
4. KyyanTmprtyHuHr ym S
5. Kywantuprmnyga HOUM3MSAN OYy3UAUWIHM  aHWUSNOBYM TFapMOHMKA
KO3OOULMEHTUHN aHMSAALL.
6. LUOBSMHHN aHu S naw Ba Oucobnalw.
7. O3rapmac TOK Ky4antupruumdm Ouncobnatw.
8. MNact yacTotanu Ky4anTMprmuyHm nHTerpan mmkpocxemaga Oucobnalw.

Avannnm Ba cemuHap MawlynotnapuvHu Tawkua 3truw  60nnua
Kapeapa npodeccop-0 S
nwnab umsmnaan. Yvpaa tanabanap acocui mMabpy3a Mas3ynapu 60nmua
onraH 6uamm Ba KOHMKManapuvHu amanun macananap op Sanu
bonntagunap. LyHuHraek, papcavk Ba O S
Tanabanap  GuanmmnapuHu  mMyctallkamnawra — spuwnw,  Tap saTMma

MaTepuannapjaH ¢oonganaHvl, WAMWA Masonanap Ba Te3MCAapHM 4on



TNl opéaﬂm Tana6anap BUANMUHN owwupwuuw, Macaianap eduild, MaB3ynap
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60nnua Ta

mMebépun OyxokatnapgaH ¢onganaHa buamw sa 6oL Sanap

2.3. labopatopua mawlynornapmMHu Tawkua 3tuw 60nnua

KOpcaTtmanap

(V214

By daH 6cenmnua nabopatopua vwnapuHm Haxkapuvil Ba

n<

Tanaba

esu ONVLLIN, ONMHAAUIAH XapakTepucTMKa Ba MapaMeTpiapHU Hasapum
xubatgaH K OB VO TZIMI X 3B KTTETWCITY Ka B 1 A
napameTpiapHX CONNITUPULI, YHAAH Keanb umsagmraH kKoepcaTKMunapHu
Xynoca  SuavMw  gapaxacmga  b6ocenvwnapu  kepak.  JlabopaTtopwus

ULWNAPVHWHT HAMyHaBWI MaB3yiapw:

1. ﬂpI/IM ceTKa3rmuam AnogHn cepraHnLL.

CE3rap|v|ac KyU1aHULLHN cTabunnoBun

- napamMeTpuK CTabUANTPOHHN CepraHuLL

3 TPaH3UCTOPHUHT YMYMUN SMUTTEP YNaHULL
" CXemMacMHW cepraHuLL.

4 TPaH3UCTOPHUHT yMyMUI 6a3a ynaHWULL
" CXemMacMHW cepraHuLL.

c ManaoH TPaH3NCTOPUHUHT YMYMUU UCTOK

YNIAHULL CXEMACUHU CepraHuLL.

6. TUPUCTOPHMHT yNaHULL CXEMACUHU CepraHuLL.
Bunonsap TpaHauctopan 6utta nodoHann
(Kackagnun) Ky4yauTUpruyHu oepraHmLL.
Hacrota opaanln Top Ky4HanTMprnyHm

CcepraHuLL.
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9. JOMUTTep SanTapruyHu OepraHuLL.

10 Sapama-3apwu dazanm Ky4anTuprnyHm
(bazanHBepCan) cepraHuLL.

11 Vkku TakTam SyBBaT Ky4auTUPTUYUHU
CcepraHuLL.

12
AnddepeHuman Ky4anTMpruyHmn oepraHuLL.

13 CuHycnogan tebparHuwan LC reHepaTopHM
cepraHuLL.

14 Ynsmsan cesrapyBuyaH (appacrMOH)
KyulaHWUW nwnab unsapyBum reHepaToOpHuU

CepraHuLL.
2.4. Kypc nonmxacn Tawkuna 3tuw 60nunua kOpcatmanap

Kypc noummxacmpga nact 4actotaau OBO3  KYYaUTUPIUUMHKU A
Ky4yanTmpuw cuHduaa nonvxanaHagan. bepuarad kmmmatnap acocmja OBO3
KYYauTUPIrUUYHUHT  aCcoCUU 3N1eMeHTaapn:  AWHAMUK,  TPaH3UCTop,
TpaHchopMaTop axpaTyBuu CUFMMAAP Ba Kapwuavkaap xucobaaHmb,
TaHnaHagwn. Ly 6unan 6up katopaa rapMoHuka ko3dduumeHTtn, OUK
Tonuaaan, xamaa rpapoaHaninTUK MeTos épAamMumaa TPaH3UCTOPHUHE CTaTuK
XapakTepucTMkanapura AMHaAMUK XapakTepuctvkanap Ty3unaaw, Wnwum
HYKTacu Ba 0BNacTM aHWKNaHaAW. Xamaa KyyauTMpuaaéTraH Ba Kydaunrad
CUTHAMNAPHUHT  WakAnM  um3miagmea  4Yactota  60Wmua  By3manw

KO3QOULMEHTN aHVKIaHaAN.
2.5. Myctasmn MwHW TawKnWA STULLHWUHTF WaKANn Ba Ma3MyHU

Tanaba MYCTaKuA NLLIHW Tavépnawga MyausH baHHWHT

XYyCyCATNAPUHN xmcobra onraH X0J14a Kyl7ll/l,ﬂ,al'l/l Waknaap4aH CI)OI7I,£I,aﬂaHVILLI

11



TaBCUA 3TUNAAM:

- papawmk Ba [Okye kOnnaHmanap 60vnua daH 6obnapn Ba
MaB3ynapuHun OpraHuniy;

- TapkatMa  MaTtepuannap  60nmuya  Mabpysanap  KMCMUHM
O3nawtnpuiy,;

- aBTOMaTnawTtupwuarad OpraTyBusM Ba HasopaT KWAyBYUM TU3UMAAP
bunaH nwnaw;

- SAHMM  TeXHWKaNnapHW,  annapaTypanapHy,  XapaéHnap  Ba
TexHonornsnapHu OpraHuw;

- TanabaHwHr OkyB —MAMWUA-TAAKMKOT WLNapuHu baxkapuw 6unaH
6orank O60nraH daHnap 6OaMmnapy Ba MaB3ylapHU  UyKYp

OpraHni;

daon Ba Myammonu OxmTtumw ycnybuaaH domvpanaHunagurad Okys
MaLUFy0TaAapy;

- MacodaBu (GUCTAHLMOH) TabaUM.

TaBcuA aTUAaAMUIaH MYCTaSUA ULWNAPHUHE  MaB3yaapu:

1. Apym  [Orkasrnunm  acbobnapHn HamMma  TypaapuHW,  LWAPTAN

n<

benrnnapmHn GuanL.
COMMWTMPULL. Y ékn By NMPUHLUNMAN CXeMa YUYyH Kepakau Tunaaru
acbobnapHu TaHnam Guamw. Lynap acocmpa CxeMaHW 3HT AXWn

BapUaHTUHW ApaTuLl N103UM.

(V21

2. Oncobnaw op

S ypuyw Oampa yHW aHanu3

3. CxeMaHW napaMeTpaapuHN  axXWWAaW  YYyH CxemMara Koppekuums
KNPIrM3ULWHM OMAML Ba XaTOAAPHWN ONAMHWN ONNLL.

4. fApatvnraH y ékm Oy nNpuHUMNMAN CXEMaHW WHTEPHET opSanu
CauTUHM aHnSnab Wy cxema San gapaxaja MaBXy[ CxemanapaaH
dap

cxemanapHu OpraHa 6uanw no3mm.

n<

5. Tanabanap O3napw SA3@BSAH WX

12



60nMya WHTEPHET Ba pPaAMOXypHaanapu op 8pUHU
KapTOTeKasapuHN spaTULLAapU J03UM.

6. O SHULLI.
Mabpy3a, Taxpuba Ba amMannii WWAAPHUHT  MaTHAAPUHU  4ysSyp

cepraHmb TecT cMHoBNapura TanépaaHnLL.

3. AacTypHUHT nHpopmMaLMOoH-ycaybuin TabMUHOTH

Ma3kyp daHHn O sur >KapaéHuja TabAMMHUHT  3aMOHaBUW
MeToAnapW, nejarormk Ba  axbopoT-KOMMYHMKaUMA  TEXHOAOrMAnapu
S OnnaHnanwn Hasapaa TyTUaraH.

Ma3kyp ¢aHHUMHI Mabpy3a Japcugaa rypyxauv oukpaaw nejarormk
TexHonorvanapuaaH oongananmnagn. Kypc uvwWuHWM nonmxanaHaérraHza
Ak XY>XKYM, 3PKMH OQuUKpaaw MeToAW OpKaaM amajara owuvpuiagu.
NTabopatopunsa uvwnHK HBaxkapunaétraHga 3ca, Bu3yan ¢ukpaaw Taxpuba

nnm OpPKaJIM aMaira ownpwuniagn.

13



V3BEKNCTOH PECIIBJIMKACH OJIMU BA VPTA MAXCC TABJINM
BA3UPJIUTU
A.P. BEPYHUI HOMUJJAT'Y TOLLUKEHT JTABJIAT TEXHUKA
VHUBEPCUTETU
SJIEKTPOHUKA ABTOMATUKA ®AKYJIbTETU

Tacauknaiiman:
DJIEKTPOHUKA AaBTOMATUKA
(bakyIbTeTH ACKaHU
nou.Hazapos A.M.

« »aBryct 2011 i.

Tabaum ango3acuuu 5140900 «Kacouii Taabiaum (PagnoTexHuka)» iyHammm
O0akajaBpJapH y4yH

«AHaJOr 3JEKTPOH KypuiaMaaapu CXeMOTEXHUKACHy (aHuIaH

nm4yun JACTYP

Maspy3a — 64 coat
Taxpuba umm — 15 coat
Awmanmii MmamFnoT-15 coar
Kypc nmm — 16 coar
Mcrakun umi - 84 coar
Kamm - 194 coar

Tomkent — 2011
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Nmun gactyp «AHaIOT 3JIEKTPOH KypHIIMajapu CXEMOTEXHUKAcH» (paHUHUHT
MaBxXyJl fgactypura moc pasuiiga MosnoHoB IIILA Ttomonupan ty3unran. Murum
nactyp «Paanorexnuka Ba xacO TabauMmu» kadenpacununr 26-apryct 2011 iinnga

oymu6 yTran maxumcuaa kypuian Ba Ne 1 connu 6aéHHoMasa Kail KAJIWHIH.

Kadenpa maupu no1. [Tucenkun FO.B.

@akyJbTeT YKYB YCJIYOHMid KOMHCCHSICM TOMOHUAAH TACAUKIAHIH.

Panc myoBuHn nou. Mosnonos II1ILA.
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AHanor 3/1IEKTPOH Kypwu/iMaJiap CXeMOTEXHUKACH

1. Cy3 6owmn

1.1. Vkurnm makcaam Ba Basudacu

daHHU YKUTHUIIIAaH MaKcal, TajabalapHu CXEMOTEXHUKAHUHI acociapu OuiaH
TAHUIITUPUILI Ba YPraTwill, 3JEKTPOH KpUJIMaJapHU SIHTHM TEXHOJIOTHS acocuia
Kypulll Ba YyJapHM JIOMMXaNall, WIUIall NPUHLMIK OWIaH TAHWIITUPAAM, Xamja
CUTHAJUTAPHU Y3rapTUPHUIL Ba Ky4aUTUPHUIL HyJiapy OUlaH TaHUIITUPAIH.

1.2. ®au Oyiinya TanadaJapHUHT OWIMMHIa, YKYBUra Ba KYHHKMacura
Kyiiujaaauran rajadJaap

daHHM Ypra"ui yayH Tanada KyluIaruiapHyd OWIHIIN Kepak:

1. DneKTpoTEXHUK MaTepHUaiiap TEXHOJIOTUSCH.

2. ®u3uka KOHyHJIapH.

3. Y14oB acO00MapHUHT UIIUTAI TPUHITUTIH.

4. Hazapuii 5IEKTpPOTEXHUKA KOHYHHSTIAPUHU XaMJla aKTHUB, PEaKTHUB
3JIEMEHTJIAapAaH Ty3WIraH 3aHXUPJIapHU TaxXJIWI KUJla ojlaiurad OyJInuiuiapu Kepak.

1.3. VkyB pesxacuaaru 6omxka (ganaap OHIaH aJ0KacH

@®aHHUHT ypraHum Kyhujpard Qannap OunaH y3BuM OoryianraH: - (usuka, -
AIIEKTPOTEXHUKA Ha3apHUil acOCIapH, - AIEKTPOTEXHUK MaTepuaiap TEXHOJIOTHICH, -
METPOJIOTHS Ba paIMOYIUYOB acO00Iapu.

1.4. ®anHyu yKUTHIIIA 3aMOHABUH aX00pOT Ba NMeJaroruk TeXHOJI0rusijiap

TanabamapHUHT «AHAJOT AJNEKTPOH KypHJIMaiap CXEMOTEXHUKacw» (aHWHU
Y3MaITUPUIIUIApY YIYH HWIIFOP Ba 3aMOHABHMU ycyiapujaH (QOWTANaHUII, SHTH
MH(POPMALIMOH-TIEJAaTOTUK TEXHOJIOTHSUIAPHU TaJ0MK KWIMII MYyXHUM axaMusiTra
sranup. ANWHHUKCA, «DUKpUNA XYKYyM», «IMU (QUKPUN XYKyM» Ba HHTEPAKTUB
MeTouiapuaadH  ¢goiganaHud MamFyjgoTiap onaud Oopuimn  Kuputuiagu. DdaHu
Vy3namTupuinga JapciivK, YKyB Ba yCIyOMi KyJulaHManap, Mabpy3a MaTHIApH,
TapKkaTMa  MaTepuaiap, DSJEKTpOH  Marepuauiap, BHUpPTyal CTeHJIapAaH
dbolnananuIagm.

1.5. CemecTpiiapaa YKUTHII HIAKWILJIAPU 0yii4a MaB3y pexa

®an 5 Ba 6 cemectpna Vkutwiaau. Hazapuil martepuamiap; mabpysanap
KOHCIIEKTH Ba Iy COXaJgaru TEXHUK amabuérnmapra acociaHu® onaud Oopuiiaau.
Taxxpuba unutapuHu Ba 01O OOpHII yUYyH METOAMK KypcaTMmanap Ba Kyié3manap
MaBXyJ. AMaTuil MaIIryaoTaap oaub OOpHIll yUyH XaMm alabuETaap MaBxy .

1->xanBan

Oxurumn makmiapy 6naa axkpatuiran coat

Ymumui Aynuropus mamOynotaapu (coatapia) Mycra

FORIIAaMA o Masbpysa | Amanuér | Jlabopa | Kypc 1;11/111)[1

TOpUs | WILU

AHaJor 31eKTpoH
KypuiManapu
CXEMOTEXHUKACU

Cemectp

mamymnor

n
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5 89 34 15 40
6 194 105 30 15 16 44
194 64 15 15 16 84

1.6. YMymuii Ba yKyB HILIApPU OyiiH4a XaKMH.
®anra >xamu 194 coat axxpatunran. [y xxymianan: mabpysa - 64 coar, amanui
uni-15 coar, Taxxpuba umm - 15 coar, kype umm - 16 coat, MmycTakui Ui - 84 coar

2. YKyB MaTepHaJapHHAHT Ma3MyHH

2.1. ®aHHMHT Ma3MYHH.

1. Kupwu - 2¢

1.1. Ananor 3JeKTpoH KypuiMalapuiaH TylyH4yaaap

1.2. YnapHu Kypulll HNPUHUUIIM XaMJa aHaJoOr 3JEKTPOH KypHJIMalapUHUHT
pecnyOnuKamMu3ard ypau. - Ic

2. AHaJIOT 3JIEKTPOH KypWIMAIAPHUHT KypcaTKA4JIapHu. - 1¢

3. Jwuonmap Ba yJIapHUHT TypJiapH. - 2¢

4. bunonsp TpaH3UCTOP, MAWJOH TPAH3UCTOPIAPHU. - 2C

4.1. TpaH3UCTOPJAPHUHT Y4 XUJI yJIaHUII CXEMaJlapu. - 1c

4.2. TpaH3ucTopJaapHUHT Ul HAOJUATUHN TAbMUHJIAII XapakaTu. - 1¢

4.3. TpaH3uCTOpJapHUHT OKCIUIATallUs KWITaHAa TeMIlepaTypaHu CTaOui
yliad Typul.

4.4. TapMOHUK CUTHAJUIApHU Ky4YaWTUpPHINJA TpaH3UCTOpiap €Epaamuia
KYpWJITaH, XOCUJI KWJIMHTaH Ky4aTUPTU4iap Ba SKBUBAJIEHT cxemainap. - Ic

5. Kyuwaittupruu cundiapu. - 2¢
5.1.  Kackammm Kyyaltupruu - 2¢
5.2. Ilact wactoTanmu TpPaH3UCTOPIN KyYaWTUPTUWIAPDHH YMMHUH DSMHUTTEP

YJIAHUII OPKaJIU XOCWJ KWIHIIL. - 1¢

5.3. Kywaittupruunapau ymmuii 6a3za ynmaHUII OpKaJId XOCHJI KHJIUIL - 1¢

5.4. KywailTupruwiapHd yMyMHH KOJUJIEKTOP YJaHUII OpPKajdd XOCHJI
KWIMHTAH Ky9auTuprud. - Ic

5.5. MaiijoH TpaH3UCTOpPJIAPHU OPKAIN XOCUJI KWIMHIaH KydalTupruu. - 1c

5.6. Kywailtupruunu MuKpocxemaiapaa XOoCuil KWINLL. - 2¢

5.7.  Tlact yacToTayi Ky9auTUPTHUYHM XHUCOoOIam - 2¢

5.8. Teckapum OornaHuil, YHHHI XWUIapU Ba XapaKTepUCTHKacura Ba
napaMeTpura Teckapyu OOTJIaHUIIHUHT TabCUPH. - 2C

5.9.  Kenr nonocanu 4u3ukiIM Kydaitupruamiap. - 1c

6. AxpatyBuH (capajioBuu €KH TOp MOJIOCATIN) KydalTupruumiap. - 2¢

7. Cunycougan TeOpaHuIUId KydauTupruuiap. - 2¢

8. VY3rapmac TOk KydalTUPTUWIapH. - 2¢

Q. Huddepenunan kackaum Kydatupruaiap. - 2¢

10. Onepanuon Ky4auTHpruumiap. WNuBepTupnoun onepanuoH

KydaiTuprauiap. - 2¢
11.  Kyunanum kaittapruun. @apkim KydalTuprud. - 2¢
12. Hxkwuta kupui kyuranunuim OK. - 1c
12.1. Kupum toxku OK ga - 1c
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12.2. OK HuHr aliupyBuu cxemacu. - 1c

13.  OK HMHTI YMKHII KapIIWINTHU - 1¢

13.1. OK HuHT KupHII KapIIUIUTHY - 1

13.2. OK pa TypryHiuk xonatu. - lc

14, ®daon punpTpnap. - 2¢

14.1. Tlonmocanmu ¢punstpaap. - Ic

14.2. Kaiita ynoBuu curumin puibtpraap. - 1c

15. TOKHM Ky4JIaHMIITa y3raTUpBUH cxemainap. - 1c

15.1. Ky4JaHUIIHU TOKKA y3rapTUPyBUYM cxemanap. - 1c

16. HNudepenmumaropiap. - 1¢

17. Tyrpunaruwiap. - 1c

18. ¥Y3rapmac Tok MaHOaIapy - 2¢

18.1. TlacT Ky4JaHUIUIM y3rapMac TOK MaHOamapu. - 1¢

18.2. Mandwuii umopanu Tok unwiad 6epypun Mmanbanap. - 1c¢
18.3. MaiiioH TpaH3uCTOpIApUIaH TAIIKIII TONTaH ManOamnap. - 1c

19. NurerpaminoBun Kkypuima. - 1c

20. Maiinon tpanzuctopiapuaan ty3uirad OK map. - 1c
21. Kyunanui komnaparopu. - 1c

22. Pakawm - aHanornu y3raptupruaiap. - 1c

23. AHaJIOT - pakaMJIu y3rapTupruuiap. - lc

24, Mopynsarop. - 1¢

2.2. AMaJMi MALUTYJI0TJIAPHUHT HAMYHABHU MaB3yCH.

TpaH3UCTOPHU TMHAMHUK XapaKTEPUCTUKACUHU KypHULI - 2¢C

[Tact yactoTanu Kydautupruwiapjiapia TPAH3UCTOPHU TaHJIAIL. - 2¢C

TpaH3UCTOPHUHT UIYM HYKTaCMHU Ba WIIYM XOJIATHHH aHUKJIALL. - 3C

Ky4all THprUyHUHT YMKUIIKIATH TpaHC(papMaTOpHU XUcoOaml. - 2¢

Kyuairtupruuna HOYN3UKIIN Oy3UJIUILHU AHUKJIOBYU rapMOHUKA
KOA(pUIIMEHTHHN aHUKJIAII. - 3¢

[IToBKMHHU aHUKJIAII Ba XUCOOJaII. - 2¢

2.3. JIabopaTopusi MILIADMHUHT HAMYHABHM MaB3yCH.

SApuMyTKa3ruwid JUOJIHH ypraHuul. - 1c

SApuMyTKa3ru4In CTAOUIUTPOHHM ypraHuIl. - 1¢

bukyT6iu TpaH3UCTOpHH yMMUi 0a3a ylIaHUII CXEMaCUHHU YpraHull. - 2¢

bukyT6nu TpaH3UCTOPHU YMYMUI SMUTTEP yIAHUII CXEMACHHU ypraHuIll. - 1¢

Maii1oH TpaH3UTOPHUHM ypraHuu. - 1c

TupucropHu ypranuui - 1c

[TacT yacToTanu 0BO3 Ky4aWTHPIrUMYMHM YPTaHHMIL. - 2C

Kyunanum kaliTapruujiapuHi ypraauuii. - 2¢

da3a MHBEPCIU KaCKaJHU yPraHull. - 1¢

RC renepatopnu ypranuumi. - 1¢

WORKBENCH nactypu KyBBaT Ky4YaTHUpruwjiapd UMKHUII KacKaJuHU
xucooJamr - 1c

2.4. Kypc nmu
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1. ITacT yacToTanu KyBBaT Ky4yalTHprudIapuHu Xxucooman. — 8C
2. UnTerpan  MuKpocxeMajapJaH Ty3WiraH T[acT  4acToTajld  KyBBaT
Ky4alTUPTUWIApUHU XucoOaml. — 7C

2.5. MycTrakuj TabJIUM Ma3MYHH.

1. SlpumyTkasruunu acOOOMapHU XamMma TypJapuHHU, MAPTIA OelruiIapuHu
OwiraH XoJjijaa, KyJulaHmara kapal, yJlapHu HapameTpiapyuHU COJUIITHpa Ouirax
XOJI/1a, KepaKkyy TUI acOoOHM TaHmai ommui. — 8C

2. XucoOmam opkanu Hazapuid MPUHIUINHAT CXEMaHW KypHWII Ba YHH aHAIIW3
KuJia omnumr. — 15¢C

4. CxeMaHU TapaMeTpJIapUHH SIXIIIIAII YUYyH cXeMara KOPPeKIus KHPTU3HIITHU
OWUIHIII Ba XaTOJApHU OJIIMHM OJuII. — 13C

2.6. MycTrakuia Ui Ma3MmyHH
YKyB ’kapaéHuJa OJIMHTaH OWJIUMJIAPHU KylIMMua anabuérinap €Epaamuia
MycTaxkamuiamian uoopart. — 15¢

3. OKUTYBUMHUMHT LLAXCMU MLL pedXKacun
Omuit Ba Opra maxcyc Tabmum Bazupiaurunuar 2004 imn 26 madigaru 145
coryn Oyiipy[wura 2-mioBa

Omuii Ba Opra maxcyc tabnum Basupauru A.P. bepyHuil HoMuparu naBnat

TEXHHUKAa YHHBCPCHUTCTHU QHCKTPOHI/IKa Ba aBTOMAaTHUKa q)aKy.IIBTeTI/I «PaI[I/IOTeXHI/IKa

Ba kacO tabaumMm» 2010-2011 OkyB #mm «KATYBYMHUHT MIAXCHH HII pexKachy»

dakynpreTr AekaHu Ba Kadenpa wmyaupu HazapoB A.M. Ttomonmman 2010ii.

24 apryctaaru dulunmumna mylokama Kunmuaran (Nel 6aéaHOMaza).

4. Kajsenaap pexa

ASKC danunn Opranum tlmuk 5,6 - cemectpaa o6 Gopunany.

S - cemecTpa
34 coat Mabpy3a
17 coat amanuii um

50 coar MycTaKui Ui
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Kamu - 101 coar

6 - cemecTpa
30 coat Mabpy3a
15 coar Jlaboparopus uiu
16 coat kypc uiu
44 coat MyCTaKHII UIll
XKammu - 105 coar

Mabpy3anapHuHr KucKaya Ma3MyHM Ba MaB3yHHM HOMH KalleHJap pekaja

coatnapra axpatu6 Lrumanuran oif Ba KyHu Oenruiad TaKCHMITaHTaH.

5. lapc :kaaBaju

Oap Dadrama 6up xydTaukaa mabpy3anap Ba Kypc uimu amaa amanuii v Ba
Jlaboparopus umm Dadraga opanad mapc kagasanura KOMmaran. MycTakui Ml 3ca
Japc oJKaJBaldWAaH TamKapujaa Tanabamap OwinaH BaKTuHM KenumraH [Homatna
Oagracura 1,5 sxydvkaa (Ha3apuit Ba amanuii maB3ynap) KOWmMaraH.

6. ADKC danu OKyB agaduériiapu 6M1aH TAbMUHIAHTAHJIUIH

YuuBepcutet kyryoxoHacunaa ADKC dannau Opratumn yayH Kyiinaara agaOuér

Ba yciryouit Klmraama Ba kOpcarmanap maBxy;.
1. XomukoB A.A. «DJeKTpoH KypuiMalap aHaJOINIM Ba pakaMiM CXEMO-

texauka». T.: Temupiilmau, 20021.

2. «AHAJIOT 3IEKTPOH KypuiaMaiap cxemoTtexHukacu» 5522000 — PaguotexHuka

TabiuM HOnanmumm OakanaBpuar Tanmabanmapura jgabopaTtopus HMIIMHU Oakapuil

yuyH ycinyouit kOpcatma. Tomkent, Ty3yBun: Masnonos LII.A. TATY, 2007. 446.
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3. «Analog elektron qurilmalar sxemotexnikasi» fanidan 5522000

«Radiotexnika» bakalavriat ta'lim yo'nalishi talabalariga laboratoriya ishini bajarish
uchun uslubiy ko'rsatma. Toshkent, Tuzuvchi: Mavlonov Sh.A.2010.

4. «PapnotexHuka» daHngaH Kypc nommbacnHm 6Gaxkapuwl y4yH
ycnybuin kOpcatma. Tomkent, Ty3ysun: Masnouos I11.A. 1994.

5. B522000 OakamaBp #lHamumm yuyH «AHAIOr 3JEKTPOH KypHiMajap

CXeMOTeXHUKach» (GaHuAaH Mabpy3aiap TUmmamMuHUHT OMpuHYM Kucmu. Myammud:

Magnonos II.A. Tomkent. 2000.

6. MeTtoauyeckrue yka3zaHds K BBITIOJHEHUIO JaOOpaTOPHBIX pabOT MO KypcCy
«CXeMOTeXHUKA  aHAJOrOBBIX  OBJEKTPOHHBIX  YCTPOMCTB»  JUIsl  CTYJIEHTOB
cneruaigpbHocTH 5522000 - «Pammorexnuka». Tamkent, 2001. CocTaBuTENb
Magnonos 1. A.

7. MeTtoauyeckrue yka3zaHUs K BBITIOJHEHHUIO JabOpaTOpPHBIX paboT MO Kypcy
«CXeMOTEeXHUKa aHAJIOTOBBIX MHTETPATHBIX paguocxem» st MaructpoB | — kypca
cnequansHocTH  SA  522001. «MHTerpanHele paavoO3JEKTPOHHBIE YCTPOMCTBaA»
Tamxkent, TI'TY, 2011. CocraBurens Masmonos 111.A.

8. Cokio C. AHanoroBble 3JEKTPOHHBIE CXEMBI MepeBoaa ¢ aHria. M.: Mup,
1998.

9. Bo#imuswuio [I'.B. YcunurenbHsle yctpoicTtBa. YueOnuk. M3g. 2-e.
nepepad. u pomnoit. M.: Paguo u cBs3p, 1983r.

10. XKypnan «Paguo» 2000-2011 r.

11. TlomynmpoBOAHWKOBBIE TPHOOPHL. JIMOIBI THUPHUCTOPHI, OMTODIEKTPOHHBIC
npubopsl. CnpaBounuk. Ilon o6mel pegakumeir H.H. TopnoBa. Mocksa.
Dneproatom m3gat 1987. 742c.

12. CnopaBouHuK 1O HHTErpaibHbIM MHKpocxemam b.B. Tapabun. Mockaa.
Oueprus 1980r. 636¢.

13. CropaBo4yHMK TIO TOJYNPOBOJHUKOBBIM JIMOJOM, TPAH3UCTOpAM U

uHterpaibHbIM cxemaM. H.H. T'oTiokoBa u ip. MockBa. Dueprus. 1979. 744 c.
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14. Natepner www/Radio.ru., www electronic.ru

7. ADKC panunnan amanuii MAIIFyJI0TIAPHH §aKapHIIl YIYH J1abopaTtopusiia

4 ta yauBepcuan creHn n/s [-4663 JIYU-2, 87J1-01 Ba Ooutta K-4826 tumm

yHHMBepcaj CTeHJ MaBxXyl. bupumnum tungaru crenp Beptukan Uomataa typranaa
naHes Mainonuau [Braptupu6 32 ta madoparopus uirau O0axkapum MyMkuH. ADKC
baHngaH 3ca 6y naHennapHuHr 15 tacm épaamwunga Jlabopatopus MLWHM
Orkasuw yuyyH metoauk kOanaHma pyc Ba O36ek Tuanapuga masxya. K-
4826 TMNan yHuBepcan cteHs ropmsoHTan Oonataa OpHatmaran 601mnb 6y
cteHga Oam 32 Ba yHAaH opTuk nabopatopus nwmHyM Orkasvw MyMKuH. by
cteHaa Jlabopatopwmsa Orkasuw yuyH Oam meToamk kOpcatma maBXya.

Tanabanap 6unaH [OrkasmnaauraH JlaGopatopust mamlynoTaa rapMOHHK

curHain unuiad ynkapyBuu 2 ta reneparop 1'3-109, 2ta ocimmnorpad C1-55, C112A,
yactotamep @5043, TJI-4M, B3-48A, J14-838 Ba 2T1a TecTp nuuiaTuiagm.

8. Tama6amap ASKC ¢aHuHn O3nawtuprannapuvgaH cOHr manakasuu
amMannétHn caHoat KopxoHanapupga Orkasagmnap. ManakaBun amanuér
10 Oadtara mOmkannaHraH 60nn6, 350 coatHm Tawkmn Kunagu. ASKC
¢daHvga OrmaraH pagvoTeXHUKAHWHE 3NeMEHT Ba KypuimanapuHu amManza
YYKYPPOK 3rannaw yuyyH kadbeapa tanabanapu O3tenepagmoxmsamar MUYX —
TOWKEHT W. Ba pajgvoTeXHWKA Kypwimanapy Ba CUCTeManapuHu
KCnayaTauma KunaauraH 3amoHaBun KopxoHanapga: «LAVIVA ENERCY»
MWK  TowkeHT, «INFO-INTEGRAL SISTEM» MUYX TouwkeHT, «Roison

Electronics» MYX TowkeHT, «3aHropmn 3kpaH» - YpraHuy, AkyctpoH [M4K-
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Akkabol Ba 6OOlWKa KOpPXOHanapZa Hasapuvh Ba amMaaui BUAMMAAPUHU
myctalkamnanamnap. AmanvéTtHn cOHrmaa OucoboT Ba KyHAanuk €3mb
Tonwupaaunap, palbap OkuTyBUM aManméET HaTvxkacuHn 6alonanam.

9. ASKC daHunpaH TecTt caBonnapu

ASKC daHnaaH mnkkm kncmaaH nbopat 100 gaH opTuk TecT caBoanapu
Ty3uaraH Ba 3 Kypc TasabanapvHm 5 Ba 6 cemMeCTpHM oxuvpuja TecTAaaH
AKYHW Gann oauw ydyH caBOA - XaBob KuavHagwn. TecT caBosinapw xap
nnan 20% ra aHrmnaHmb 6opaawn.

10.A3KC $paHnHK O3nawtupuiuga 3aMOHaBM1M ax6oport
TexXHOoJIoruANapuaaH: npoekTop, rpadonpoekTop Ba KOMMbrOTepaapdaH
donganaHnnagn.  OQaHHUHT  MKKMHUYM  KUCMWAAH:  KydauTupruynap,
aBToreHeparopnaap, 3nekTp O3rapTMpruynapHUHT NPUHLUNMAN CXxemanapu
rpadonpoektopaa Tanabanapra kOpcatmnaan. MpuHumMnmnan cxemanapgaru
anemeHTaap Taptnom FTOCT 60nmMua 4umsmaraH, KOMMbHOTEP Ba MPOEKTOP
3ca Manakasunm wvwun  Oumoacuaa donganaHnnagn. AHanoram  anoka
CUCTEMACUHUHT 610K CxeManapw, nacT 4YacToTaan KydauTUPruunapHUHL
yMymMun 6asa ynaHuW Cxemanapuga 31eKTp TOKM Ba  KyYNaHWULLIHWHE
WAKANAPUHN aHUMaLMACMHK Tanabanap KkOpwb, npuHUMnnan cxemagaru

60naétraH Gun3nk xxapaénaapHu OpraHagmnap.
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11. Tanabanap TOMOHMAAH WUTWAraH KypuimManap MakeTu.
Nktnaopan  Tanabanap TOMOHWAAH aHaNOr  3N1eKTPOH  Kypuamanap
cxeMoTexHukacn daHugad 3Hr alamunatam mas3ynapra anokagop 60nraH
Kynngary KypuimManapHu MuKpocxemanap acocuga uulrannap Ba 6y
CXeManapHwu 3kcnayataums Kkuamb xapaktepuctvkanapuvHu OpraHunagw.
Kosnran Tanabanap 3ca MycCTakun vwn gapcuga by KypuamanapHu viinall
APVHLUMANHK, XapakTepucTnkacuHu, napametpaapuHn OpraHagunnap:

1. «[lact vactotann kyuantmpruu» (KA2206B mukpocxema acocmaa)

2. Mact uvactotanm Teckapu 6o0naHunwnn kyyautmprud (K548YH1b
MUKPOCXeMa acocnja)

3. DOsrapmac uyactota wuwnab umkapyBum reHepatop (K118YH1b
MUKpPOCXeMa acocuaa)

4. TapMOHUK curHan nwnab umkapysum RC aBtoreHepatop (K155/1A3
MUKPOCXeMa acocnja)

5. KyBBart kyuantuprmnum (DS02160A Mukpocxema acocmaa)

12. ADKC daHuaaH penTnHr 6anu

ASKC daHm 5 Ba 6 cemectpaa Opratunagurad daH 60araHanrn yuyH
TanabanapHu MKk mapoTaba Ky3rn Ba 6aloprun cemectpaa 6alonangn.

YMymMun  pentuHr 6annm xopun 6bann, opaavk H6ann Ba  AKYHWU

6aﬂflale/IHl' l7IVI|:|VIH,£I,l/ICVI,£I,aH TaWwKna TOMraH pel7ITl/IHI' BaNVMHNHE TalKWA
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3TyBUMNapu ukku nuldunHanaad wbopatr 60imb6, Oap 6up ceMeCcTpHUHT
Optacupa Ba oxvpwuaa TanabanapHuHr buanmnapu aHuknaHaaw. Tanaba Ob
Ba XBb Tawkwmn 3tyBUMnapHuHr Oap 6bupunaaH 55% paH kam 6ann tOnnaca
wy Typn 60nmua ol3akm €k é3ma paBuga kmmmataaH OruaraH mMaB3yHM
Tonwmpaan. ASKC daHungaH 5 Ba 6 cemecTpaa
AyauTtopusa 6anm — 606. LLyHaaH Kb — 18 6.
Ob — 246.
Ab — 186.
Myctakmn nw 6anm — 406. LWyHaaH Xb — 126.
Ob - 166.
Ab — 126.
Xammacu 406.
Ymymuin 6ann — 1006.
13. Mycraknn nuw
MycTtakmn vw  Tanabanapga myansH [OkyB WWANAPUHW  MYCTaKuA
paBuwaa Haxapwuw, Kepakau MabaymMoTAapHWM M3n1ab Tonuw Ba Taxaun
kmamwra Opratvw, xamga wy acocga MabCyaMATAN ednmaap kabyn Kuauv,
KOHWKManapuHM LWaKNANAHTUPULL Ba PUBOXNAHTMPULL, WYyHUHAEK 6apua
bakanaBpvat Tabaum nOHanvwnapw gaenat TabAuM cTaHzaptvga kO3za

TyTuAraH tanaba Mycrakua v yyyH 6enrvnanrad Okys roknamanu TOAmK
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baxkapuw Ba MAMUMA ycaybun xnbatgaH TabMUHAAW Makcagwaa ‘‘aHanor
3/1EKTPOH KypwuamManap cxemoTexHukacu'” daHugaH MyCTakua U Yy4YyH 5
cemectpaa 50 coat, 6 cemectpaa 44 coat benrnnaHraH.

lyHaaH 64 coatn mabpy3a MawlynoTUHWHT TEXHONOIMK KapTacuaa
xap 6up mMabpysara TO0pn KenaguraH kepakan Mawlbynotnap 2 coataaH
kmanb TakcumnanraH. Koaran 30 coaT: 3aMOHaBWM SHIM TEXHOAOTMAra
acocC/naHraH Kypuamanap  60nmua MHTEPHETAaAH,  >XypHannapiaH
donpanannb pedepat €3mw Ba goknag kuavw (15 coat) Ba KeHr énmaraH
KypuaManapzaH Kyyaumtupruy Ba reHepatopiapHu MaketuHu wnubwnw (15

coat) 6unaH Tanabanap wylynnaHagmnap.
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14. AnaJjior 3J1eKTpoH Kypuimauap cxemorexuukacu (AIKC)

(aHuIaH Mabpy3a MAIIFYJOTHUHUHI YKTHII TE€XHOJIOTUSICH

YKyB MalIryJOTHHHI INAKJIA

Mabpy3a MaIIFYJOTHHUHT PeKacH

Manbpysa MalrysinoTu

1. AHamnor 371eKTpoH Kypuimasnap
TYFpUCHAA MALIFYJIOT.
2.MUKpO3JIEKTPOHHUKA TYFPUCHIA
MabJIyMOT.

3. MUKpO3JIEKTPOHUKA TEPMHUHATAPH.
4. VpraHuaaaurad TeMaHuHT TpadHK
TacaBBYpH.

5. Vprauunaguran TeMaHHHT HIIALI
NPUHLIUNUHA TYIIUHTUPUIL.

6. [IpuHuMnuan cxemacu,
XapaKkTepUCTUKATIAPUHU TYIIUHTHUPHUIL.
7. VIunaérran TeMaHH I0TYK
KaMYWINKJIAPUHU TYITUHTAPHUIII.

8. Mmnatumui coxacuHu 6enruinad oepii.

YkyB MamryaoTHHHT Makcaan: ADKC aHuHHHAT Makcanu-Ba3udanapy Ba UM

ycynapu, XxaMmja Oomika ¢anmap Ouiad

TACaABBYPHWHH HIAKWJUIAHTUPHUII

alloKacu TYFpucujaa OWTMMIIAPUHH TYIIHUK

Ieparoruk macamnaJjap:

YKyB (paoJATHHUHT HATHKAJIAPH:

ADKC TymmH4acu 6uiiaH TAaHUILITUPUIL

Ba (DaHHUHT MIPEIMETUHU TYIIHHTUPUILL:

- TepMHUHAJIAp OMJIaH TAaHUILITHPHILL;

- SJIEMEHTIIapHU TUIUIapH OuJIaH
TaHUIITUPUILL

- MIUTAUI NPUHIUIUHYA YPraHuUllL

- I0TYK, KAMYWJIMKJIQPUHU aHUKJIAI Ba

(GyHKIMACUHM, UIIIATUII COXaCHHU

aHMKJIAIIL;

Tana6a:

- TemaHuHT acocuii Ba3udacyu U30XJ1ai1u;
- Vpranunaauran xapaéHHH OJIHII FOJIMHA
Ba METOJMKACHHU AHUKJIALLI,

- Ou3uK )xapaéHHU coaup OyJIUIIN Ba YHU
OomIKapuIll HYJUTapuHu YpraHaiu,

- Vpranunran TeMaHu aBBaiiaH Ky3IaHTaH
MakKcajara KaHJai UpUILITraHIuTHHA
yprananu,

- Temana conup OGyiran KaMYuIMKIap Ba
XaTOJIMKJIAPHU aHAJIN3 KUJIAIU.

Yxutui ycinyOou Ba TEXHUKACH
YKuTUII BOCUTANIapH

YKUTHUII HIaKIIN
YKUTUII TIapT-IIAPOUTH

- Busyan mabpy3a, 6uii-cypo 0aéH
KT,

- Mabpy3a MaTHU, IPOEKTOD, IJIAKAT,
T0CKa, Oyp;

- Kamoa, rypyx Ba Ky(PTIUKAA UIILIIAIL;
- JKuxo3znanran aygaropus;
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15. AHaJor 3JIeKTPOH KypPUJIMAJAPUHUHT MAKCAIU, YIAPHA XOCHJI KHJIUII

INPHHIMIIH, TCPMHUHOJIOTUSACH.

(1 mamryJor)

Mabpy3a MalIFyJJOTUHHHT TEXHOJOTHK KapTacH

bocknu Baktn

daonnaT MasmyHM

OknTYBUM Tanaba
1-6ockny 1.1.0kye  MawOynoTUHWMHT  MaB3y | dwnTaan Ba €316
Knpuww pexacy Oamza KyTUNaéTraH | onagunap
(5 MUHyT) HaTUXanap Mabjym KWAVHAAM.
2.1 TanabanapHu papcra | Tanabanap »aBob bepagm
Tanéprapavk fapaxacuHW aHuKaaLw
y4YyH  Te3kop  caBosn  >aBob
Orkazaaw.
1. AHanor 3nekTpoH Kypuamanap | Onnanam Ba xaBob 6epaau
KaHA4ay KOHYHWAT 60Anya nwnanam.
2. Wwuterpan cxema 6y kaHgaw | Onnanan Ba xxaBob 6epaawn
cxema?
2-60cKmny oL
3 3.  Mwuttm  cxemanap  aHanor | Onnanam Ba xxaBob 6epaau
Acocum
3NEKTPOH Kypuamanapra Kupagmmm?
(65 MUHYT)

2.2. OknTyBYM BU3yan MaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKVMLWHW 4aBOM 3TTUPAAW.

AHanor  31eKTpoH  Kypuamanap
TO0pu-cnaga Mabaymot  Hepaaw.
MuKpoO31eK-TPOHMKa TO0puncnaa
MabaymMOT bepaaw.
MWKPO3NEKTPOKAHWUHT  TepMUHAaPH
TOOpucnaa dukp bepaaw.

2.3. VIHTerpan MMUKpPO31eKTPOHMKA
YHUHI  KOMMOHeHTAapu. VHTerpan
MUKPOCXEMaHWHT KpUCTannapw.
Apum Orkasruunm WHTerpan

Mukpocxema. [lneHkann wmHTerpan
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Tanabanap 3WnTaaM

€316 onaan

Tanabanap >swuTaam

€316 onaan

Ba

Ba




3-60cKkny
AKYyHWM

(10 MuHyT)

Mukpocxema. mbpuaanm wmHTerpan

MUKPOCXeMa. Pakamnu UHTEerpan

MUKpOCXema. NHTerpan
MUKPOCXeMa-HUHT KyTunudacw.
WNHTerpan MUKPO-CXEMaHWHT

TY3UAVLIN Ba TEXHONOTUACK
3.1. MaB3yra fikyH scanamn, Tanaba
3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakua uw yyyH Basuda:

1.  Ooswmprm  3aMOH  uWHTerpan
MUKPOCXEMACUHN  TY3UAULLW, SbBHU
kaHZanm kuanb Apum  Orkasrnunm
MHTErpan MMKpocxema Ba rmbpumanm
nHTErpan MUKpOCXema Oocwn
KUAVNHAAW.

2. MukpocxeManapHUHI TEXHONOTUK
nwnab  uMkapuw  >XapaéHu  Ba
nwnaTUANLL colacura Kapab
TamOanaHWLWnM Ba 3NE€MEHTAAPUVHUHT

benrnnapw.

Tanabanap >wutagm Ba

€316 onaan

JwuTagm Ba

aHUKNaWTnpwmniagn.

JwmuTagm Ba

aHUKNaWTnpwmniagn.

1 - mawfynot 60inua xynoca

Tanabanap aHanor 3NeKkTPOH Kypuamanapw Ba ynapaa kinaHunaauraH

NHTErpan cCXemManapHu TEXHONOTNACH, Oocun Kanl yCyanapwy,

nwnatunagmraH Kpucraaaap,

MUKpOoCxeManapHuUHr  TamOanapuHn  Okuin

buanw Ba wwnatunagurad colanapunHun aHuknaw TOOpucmaa Guanmra sra

60nagmnap.

Busyan matepwuannap
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AHasor 3NeKTPOH Kypuamanap Aeb - YuKkuw curHanvHuHr O3rapuwn
KAPUW  curHanavHuHr  O3rapuwimvra  nponopunoHan 60im6  O3rapyByaH

curHannap GyHkUMACMHN nwnaw, O3raptnpuw 6opacuaa nw oamb 6opaaw.

MWKpPO31EKTPOHMKA - MWUTTU 3/1eKTPOHMKa colacmHuHr Tapkmbura
Knpagau.
MWKpPO31EKTPOHMKAHWHT malcynotu - toKopU Aapaxkanu

MHTErpanfaHraH 3N1eKTpoOH Kypuamaamnp.
NHTerpan  mukpocxema —  HOKOPW  Japaxanam  deMeHT  Ba
KpUCTannapHu 3ud knamb xounawtmpuand, nxyam Donra kentmpuaraHum.
NHTerpan cxeMaHWHT KOMMAOHEHTU — MUKPOCXeMaHVHI 6up 60narn.
Apvm OTKasrvuam nHTerpan MmKpocxemaga — MmkpocxemaHuHr damma

anemeHTAapun apum Orkasrnunm ro3aga ékm Oaxmaa 60naan.

[Inenkanu wuHTErpajg MHKpOCXeMa — 3JEMEHTIap Ba OOrJaHUILIAp TIJICHKA
opKayu Gymaau.
['uOpunnmm uHTErpas MUKpocxeMaaa — KOMIIOHEHTIIApIaH Tamkapu KpucTaiiap

TapKUOUTa KUPAIH.
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Apum Orkasruunm guopnap.

Ma'bpysa MaLWWFYJIOTUHUHT TEXHOJIOTUK KapTacu

(2 mawrynor)

bocknu Baktm

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwnw

(5 MUHyT)

2-60cKny
Acocunin

(65 MUHYT)

1.1.0kyB

pexacu

MalwOynOTUHMHT  MaB3y

Oamaa KyTUiaéTraH
HaTUXanap Mabjym KMAVHAAM.

2.1 TanabanapHu fapcra Tanéprapank
fapaXacuHW  aHWKNaW Yy4yyH Te3Kop
caBos XaBob [Orka3zunaan.

1. AHanor >nekTpoH Kypuama pfeb
HUMara antunaan?

2. Pakaman 3nekTpoH Kypuama zeb
HUMara antunaan?

3. NHTerpan mukpocxema aeb kaHzam
cxemara antunagm’?

2.2. OkuTyBUM BU3yan MaTepuangat
donganaHraH Oonaa Mabpy3a
OKMLWHW AaBOM 3TTUPAAMW.

Apum Orkasrvuan  guognap Oakmpa
MabaymoT 6epaan. Apum Orkasrnunm
6enrvnapu

AVNOANAPHUHT  LWaPTAU

YNapHWHI  MapkupoBKkacu.  BonbT

amnep XapaKkTepucTukacy,
napameTpw, ynaHuw cxemacu Oakupa
MabaymoT 6epagun. TOOnpnarnunapga

nwna-tnnaguraH MacT

avoganap.
yactotany TOOpunarny  anoanapHu
napasnen ynaw, KeTMa-keT ynaw Ba
6y ynawnap kavcn  Oonnapga
nwnatmanwn  tOOpucnaa mMabaymot

bepunagw.
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dWnTUNaaM Ba €316

onagunap

Tanabanap xaBob bepaan

Onnanam Ba xxaBob bepaaun

Onnanam Ba xxaBob 6epaau

Onnanam Ba xxaBob 6epaaun

Tanabanap >3wutagm Ba

€316 onaan

Tanabanap >wutagm Ba

€316 onaan




3-60cKkny
AKYyHWI

(10 MuHyT)

KpemHunanm  ctabmamntpoH  xapak-
TEPUCTMKACK, YyAaHULW CXemacu Ba
napameTpu. mnynbcau avoga,
yNaHWLW  cxemacw, napameTpu Ba

BOJIbT aMMep XapaKTepucTmkacu.

3.1. MaB3yra fKyH scanau, Tanaba
3BTUOOPUHM acocum Macanara
kapatunagn.  ®aon  TanabanapHwu
pal6atnaHTupunaam.

3.2. MycTtakun uw yyyH Basuda:

1. ASKC danu nabopatopuacmaarm
ApUM Orkazrmnunm avoanap
>amnanrad TOOpwunarny anoanapuiHu
knnapwra onnb KOpwLw Ba
MapkanapuHu Okun Guaniw.

2. TaHnaHraH AnoAfNapHW CrnpaBouY-
HUKAAH TONKG,
xapakTepuctukanapuHun OpraHaaw.

3. TaHnaHraH AMOANAPHW MLWAATMLL
colanapuHu aHWKNaHaau Ba
MMKOHWATNAPUHN KEHFaNTUPULL YYyH

H/Ma KMANLW KePaAKIUTU aHWK/laHa4W.

Tanabanap >swuTaam

€316 onaan

JwmnTagm Ba

aHUKNaWTnpwmniagn.

SwunTtaan Ba

aHUKNawTnpwmnaagn.

MN3naHagn Ba

aHUKNaWTnpaan

Ba
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2 - mawfynot 60nmua xynoca
Tanabanap spum [Otkasrmuam  guopnap TtOOpucmaa  Kymumaarvya
6unnmra ara 60nagnnap: AMOANAPHUHT TY3UAULLM, KaHAAW 31eKTpoaapaaH
TY3UATAHAUTY,  YNAQHWUW  CXEeMACW, BOJbT aMnep XapakTepucTukacy,
napameTpu, KOnnaHWLw colacw. CnpaBoYHMKAATY Ha3apum

XapakTepucTMkacy, napameTpuy Ba ULWAATUANLLN,

Busyan martepuannap

Apum Orkasrnunm aguognap — Apum Orkasrmunm kpucranga n-p
OrvwHm Oocmn kmuaraH nkkn colla yerapanapura tok OrkasyBum cumnapgat
TanépaaHraH yYnkKuunap ynaHrad acbobra antunaan.

Avopnap — BeHtTun Oycycuatra sra 601mb, 3n1ekTp TOKUHKM HBuUp
ToMOHra Orkasagw.

AnoaHuHr  acocmim  xapakTepuctmkacu —  MaHba  KyTbnapuHu
Kpuctannap 6unaH uvwopacsm MOC Ba HOMOC TywraHjaru BOAbT amnep
Xapakrepuctmkacnanp. Acocnn napametpaapuaaH I ogps TOKHW AVOAHWM
napananen ynab owupuw MyMKUH. [uoaHn keTma-keT ynab Teckapw
KYUNQHULWHWN U req¢ OLUMPULL MYMKUH.

CrabuantpoH (kpemHuan auopn) — O3rapmMac KyunaHUWHK cTabun

ywlalwl yuyyH munatnnagn.
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Avopgnap - TtOrpunarnunapga O3rapyBuyaH KyunaHuvwHM O3rapmac
KyuynaHulra annaHTMpuiaa 31eKTP TOKWMHWM 6up TOMOHra okuwunga

nwnatTmnaagn.
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a) AnoanapHwn napannen ynau,

B) JnoanapHu BONbT-aMMep XapakTUpucTmKac.
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I/IMHyJILCJII/I, IKOPpH YacToTaJIn, TYHE/JIN THOAJIAP

(3 mawrynor)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktm

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB

pexacu

MawOynOTUHWMHT  MaB3y

Oamaa KyTUiaéTraH

HaTv>XaJslap MabJlyM KWINHagW.

dWnNTUNAAM Ba €316

onagunap

2-60cKuny
Acocum

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk AapaxKacUHU aHukaaL
y4yH
Orkaswnnaan.

Te3Kop  CaBo/s  XaBob
1. Apum [Orkasrvuam amog Heuta
31eKTPOoAAaH Ty3uaraH Ba
HOMJAPUHWN anTnb BepuHr?

2. InoaHn xycycmatu KkaHaam?

3. [AwvoanapHu TtOOpm TOK BA

Teckapu Ky4YaaHWLL 60Mmya

MMKOHUATUHW OLUMPULL YYYH HMMa
KUAWLL Kepak

2.2. OknTyBYM BU3yan mMaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKWLWIHM AaBOM 3TTUPAAN.

HOkopw

YacToTann AnoanapHn

yJlaHunwl  cxemacu, BOJIbT aMhep

XapakTepuc-Tukacu, rnapamMmeTpn Ba

nwnatmnagmraH colacw.
Vimnynecnn  anognapHu  ynaHuw
cxemacw, XapakTepucTmKacu,

napameTp mBa uwnatuamw colacw.
Bapvkan Ba TyHe/ An AMOANAPHM
yAaHWULW cxemacy,
XapakTepuctukacy, napameTp uBa

nwnatmanw colacw.
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Tanabanap xaBob bepaan

Onnanam Ba xxaBob bepaaun

Onnanam Ba xxaBob bepaau
Onnanam Ba xaBob bepaau
Tanabanap >wutagm Ba

€316 onaan

Tanabanap >wutagm Ba

€316 onaan




3-60cKny 3.1. MaB3yra akyH ficanau, Tanaba | Tanabanap swutagn Ba

AKyHWI 3bTMOOPUMHM  acocun  macanara | €3nb onaau
(10 muHyT) kapatunagn. ®aon  TanabanapHu
pal6aTtnaHTnpunagn.

3.2. MycTtakun uw yyyH Basuda:
1. JNTabopatopus 6a3zacmgaH | dwntaam Ba

UMMNYAbCAN Ba TyHEANU AMOANAPHW | aHMKAAWTMpUAaan
axpatmb onmb  BoAbT  amnep
XapakTepucTukacu  napametpaapu
CNPaBOYHUKAAH aHWKIAHAAN.

2. OnunHran XapakTepucTuka | wmntam sa

Ha3apwuin xapakTepuctukacu 6unaH | aHuKaawWTupuaaan.

conmuTmpunLl

3 - mawfynot 60nmua xynoca
Tanabanap Ha3zapuin Ba CNPaBOYHWUKAAH OJIMHTAH XapaKTepucTukanap
Oaknaa OGunmmra sra 6Onagmnap. YnapHu dapknaHmw cababnapu Ba
XaTONUKHUHT cababnapuHu aHann3 Knanb TONa onaawnnap.

Xapaktepuctukanapuga napametpaapugarn dapknap 60nca aHuknanannap.

Busyan matepunannap
FOkopw yactoTann anopnap — vwum vactotack 600 Mly raya 60nraH
CUFHaMNapHW nwnawaa nwaatmnagu.
Imnynbcav gnopnap — Te3kop MMNYAbCAU CXxemManapaa vwnatunagn.
Bapukan - sapum [Orkasrnuam  gmog 60imb6  TtOcmMK 30HacM  p-n

DTKaByBL-IaHJ'Il/IKHI/I cnldnm cmcl:am,a,a Kapajiagu.
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By ANOANAPHUHI BOJIT aMMep XapakKTepPUCTUKACK Ba MapaMeTpaapwy,

nuwnatTnanmi coEIanapM dHWKNaHlraH Ba Tana6anap TywyH4Yara arasjaap.
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BapuvkanHWHT mMwaaw NPUHLUANHY KypCcaTyBYM AMOrpaMma.
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DoTOAMO BA EPYFIIUK AHOIU

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTHK KAPTACH

(4 mamryaor)

bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

pexacu Oampa KyTunaétraH | onagunap

HaTv>XaJslap MabJlyM KWJINHagW.

1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba

é31nb

2-60cKny
Acocun

(65 MUHYT)

Tanéprapavk fapaxacuHW aHuKaaLw

y4YyH  Te3kop  caBosn  >aBob

1. HOkopwm uyactotann auvoanap | bepaam
HUMa?

2. NapameTpuk anognap Huma?
3. TyHennn guoanap Huma?

4, Bapwukan HUMa Ba | bepaan
nwnatmnagmrad colanapu?

2.2. OknTyBYM BU3yan mMaTepuangaH

OOTOANOAHMHI  MLWNALW  NPUHLMNM

yNaHWW cxemMacW, napameTp Ba

23.Epylavk  avoan  TO0pumcnaa
ABHW  MWaaW MNPUHLANK,  YAaHWULW
cXemacu,  xapaktepuctukacu — Ba
nwaTuAnLW colacm Oaknpa

MabaymoT Hepaau.

donpanaHran  Oonga  mMabpysa | Tanabanap  swwvTau

OKMLWHW AAaBOM 3TTUPaAN. | €3nb onaamn

nwaTtum colacum TO0pucnaa | Tanabanap  3wmTagn

MabaymoT Hepaam. €316 onaan

2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau

Orka3unaan. Tanaba Onnanan Ba aBob

Tanaba Onnanan Ba aBob

Ba

Ba
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3-60cKny 3.1. Ma3yra akyH ficangu, Tanaba | Swmntagm Ba

AKyHUN 3bTMOOPUHM  acoCM  Macasara | aHuKnaWwTpuaaam
(10 muHyT) kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:
1. ®otoamoaHn doToreHepaTopan | JwWKTaaM Ba

nw xonatmaa OpraHunaaw. aHVKNaWTUpUAaan.

2. ®otognogHu dotod3raptupruy | dwmntagm Ba

xonatnga OpraHnnagn. aHVKNaWTUpUAaan.

3. MNapameTpaapw, | dwntagm Ba
XapakKTepucTnkacu CrnpaBOYHUKAAH | aHUKAALLTUPUAAAN.

aHWKNaHagwn.

4 - mawfrynot 60nunua xynoca

Tanaba ¢otoamos Ba épydnuk gnoan TOOpucuaa TOAmK dukpra 3ra
60naan, abHK doTtoamoaHn doToreHepatop Ba doTolsrapTnprmuy xonatmaa
nwnatmb  Haszapum  €épydnmk  xapakTepucTvkacu Ba  BOAT  amnep
xapaktepuctmkacuHm  Opranmnaam, CnpaBouHMKAATW  XapakTepucTukacu
bunaH connwTmpaan. Xapaktepuctnkaga dapknap 60nca cababnapuHu
aHvknanan. Wy 6unan 6up katopaa wvwnatmamw colacn Oaknaa Oam
MabjymoTra ara 60nagn.

Busyan matepunannap
dotoanoanap - Epulank HypuHU 31eKTP 3dHeprusacura annaHtTMpubd

6epyBumn Apum Orkasrmunm acbobra antunaan.

4




dotoamos dotoreHepatopan [Oonataa wvwnaraHga 3aekTp MaHba
yaHManau.

dotoamos dotoMraptmprny  Oonataa wwnaraHga 31ekTp MaHba
ynarraH Oonataa 60nagn.

EpyOnvk avoam - p-n OrkasysuaHankka 3ra 60raH apum OTkasruunm
acbobpan TO0Opw anekTp Tokm OrraHaa épydavk Hypura annaHagu.

EpyOnvk  avoamHn  épydauk  xapaktepuctvkacu Ba  wOHaavLw

xapaktepuctnkacu TO0pucuaa TywyH4ara ara 60nagunap.

-

7))
D
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B)

4-pacm.

a) PoTaanoaHVHI pOTOreHpaTop Xonatu,

B) PoTaaMoaHMHI GoTay3rapTUprny xonatu.

bunoasip rpansucropaap

(5 mamryaor)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktm

daonnaT MasmyHM

OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTMHWMHI  MaB3y | WNTUNAAN Ba €316
Knpuw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap MabJymM KMAVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau
Tanéprapavk fapakacMHW aHWKAaL
y4YyH  Te3kop  caBosn  >aBob
Orkasnnaan.
1. ®otoanon aeb kaHaam acbobra | Tanaba Onnanam Ba >aBob
anTnnaan? bepaam
2-60cKny L
Acocui 2. C]V)OTO,D,I/IOA Heuta DOonatga | Tanaba Onnanam Ba >xaBob
(65 wnkyT) nwnanam? bepaam

3. EpyOauk avoan peb Humara
anTnnaan?

2.2. OknTyBYM BU3yan MaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKMLWHW 4aBOM 3TTUPAAW.

TpaH3ucTopiapHN WapTan 6enrucy,
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Tanaba Onnanan Ba aBob
Hepaan
Tanabanap >wutagm Ba

€316 onaan




3-60cKny
AkyHnn

(10 MuHyT)

Mwnaw  NpUHUMNM  p-n-p  TMNAK
TPaH3UCTOPHUHT  YJIaHUL  CXeMacy,
CTaTUK KUPWULW Ba CTaTMK YMKULL
XapaKTepUCTUKacu.

2.3.TpaH3UCTOPHUHI KONNEKTOP Ba

3mMuTTepura  MaHba  KyTbnapuHu
ynaHuwmaarn TOpTTa Oonar.
YMymunn  6aza, ymymum 3smMuTTep,
yMyMUW KOANeKTop ynaHumL
CXeMaslapUHUHL 3KBUBaNEHT
cxemacwm.

3.1. Ma3yra sakyH ficanau, Tanaba

3bTMOOPUMHM  acocum  macanara
kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:

1. Nlabopatopus 6Gaszacugarn p-n-p
Ba N-p-n TPaH3UCTOpPJAapHU KyBBaT
Ba  WwWuM  vactotacu  H0Anua
axpaTtvw Ba rypylnapra 60nunww.

2. KeHr

TpaH3MCTOpAaPHM

TapKaaraH
CNpaBOYHUKAAH
TONMG CTaTUK KMpPULW Ba CTaTUK
YMKMLL XapaKkTePUCTUKA-NaPUHM
YM3ULL.

3. TpaH3nCTOpHWMHI ymMymun 6a3a,

YMyMUW  3MUTTEP  Ba  YMYMUM
SMUTTEP Ba YMYMWUA  KONJIEKTOP
ynaHuL CXeMaCuHN UYN3ULLHW
OpranHn.

Tanabanap 3WnTaaM

€316 onaan

Tanabanap 3wWuTaam

€316 onaan

JwuTagm Ba

aHUKNaWTnpunaagn

JwuTagm Ba

aHUKNaWTnpwmniagn.

JwuTagn Ba

aHUKNaWTnpwmniagn.

Ba

Ba

44




5 — mawfynot 60nnua xynoca

Tanabanap  y4 anekTpogim apum [Orkasrmuam p-n-p Ba n-p-n
TPAH3UCTOPHUHI  MWAAW  OPWUHUMNK,  YNaHUW  CXeMacW, >SKBMBaNEHT
cXemMacu, CTaTuK YMKULW Ba CTaTUK KUpUL xapaktepuctukanapw tOOpucnga
TywyH4anapra ara 60nagnnap.

Busyan martepunannap

TpaH3ucTopaap — yy anektpoanu apum Orkasrnunm acbob. Tok Oocun
KWAYBUM 3apagnapra kapab p-n-p Ba n-p-n TUNAM TpaH3MCTOpaapra
60nnHaaw.

p-N-p — TUMJAWN TPAH3UCTOPAA acoCU 3apaj, TallyBUM KaBaknap.

N-p-n — TUMJW TPaH3UCTOPAA aCoCUM 3apAj TallyBUMAap 3J1eKTPOHaPp.

TpaH3ucTopaap y4yTta yaaHULW CXemacura ara — ymymun 6asza ynaHuw
cxemMacu, YMyMUW 3SMUTTEP YAaHWLW cxemMacu Ba YMYMUA KONNEKTOP
yJlaHULL CXemacwura ara. TPaH3UCTOpAapHW 3KBMBANEHT cxemanapuHu Oocun
Knavwaa asnektpognap  6asza Kapwuaury,  3MUTTEP  Kapwuaurm  Ba

KONNEKTOP Kapwuanrn bunaH aamMawiTmpuiagm.
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5-pacm.

p-Nn-p TUNAN TPOH3NCTOPHWUHT ULWAaW NPUHCINA.
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Tpau3ucropjapHu YHAJIMII TEXHOJIOTUACH

(6 mamryaoT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Knpww pexacu Oamza KyTUNaétraH | onagnnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau
Tanéprapavk JapaxacuHu aHukaaLw
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.
1. TpaH3ncTopHM Basndacn Huma? | Tanaba Onnanam Ba >kaBob
bepaam
2. KaHgan Ttunam TpaH3uctopaap | Tanaba Onnanam Ba >xaBob
MaBXyZa? bepaam
3. TpaH3ucTop KaHzah ynaHwuw | Tanaba Onnanam Ba >kaBob
cxemacura ara? bepaam
2.2. OknTyBYM BU3yan mMaTepuangat
2-60cKny dbonpanaHraH Oonga Mabpy3a
Acocum OKMWHW AaBOM 3TTUPAAN.
(65 MUHYT) TpaH3ncTopaapHn yaaHuW cxema-

NapviHn kOpcaTyBum XagaBan.
TpaH3uctop TOpT KyT6AM Kypuama.
TpaH3MCTOPHUHT h -
napameTtpaapu. TpaH3ncTopHU
Oapopatra Ba 4actoTtara HucbataH
XyCyCusATI

2.3.TpaH3uctopun wnw  OonatnHum
EéMOHNALTMPaAMTaH cababnap,
TpaH3nc-TopHu  kaamt  Oonatga
MwAaTULL. TpaH3ncTopHu
3KCnayaTaumoH napa-meTtpaapu.

TpaH3UCTOPHN  UWYKM  0BAaCTUHM

Tanabanap >swuTaan

€316 onaan

Tanabanap >swuTaan

€316 onaan

Ba

Ba
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aHVKNaLL.

3-60cKny 3.1. MaB3yra sKkyH sacanaun, Tanaba | Tanabanap >swuTagm Ba
AKYHWI 3bTMOOPMHM  acocun  Macanara | éanb onaau
(10 MuHyT) kapatunagn. ®aon TanabanapHu

pal6atnaHTnpunagn.

3.2. MycTtakua uw yyyH Basuda:

1. Kangan Tawkm  dakTopaap | dwutaam Ba

TPAH3UCTOPHM N OonatnaaH | aHuknawTmpuiaam
CUMKUTAAN.
2. Wwum obnactmHm  Kaepuga | dwuTagm Ba

nwnaca TPaH3UCTOP  HOPMai | aHMKAaWTupuaaau.
Oonataa vwnangn.
3. p-n-p Ba Nn-p-n TpaH3ucTopAaapra | Jwntaam Ba

E: Ba E; maHbBanapHu ynaHr. aHWKAaWTUpUAaaW.

6 — mawfynot 60nunua xynoca

Tanabanap TpaH3ucTopaapHn  h-napametpaapn  TOOpucmaa
MabaymoTra ara 60nagwnap. Ly 6unaH 6up katopaa TpaH3MCTOPAAPHMU
yactoTa Ba Hapopatra HucbataH OycycmatnHm O3rapuwn. TpaH3UCTOPHM
kannt Oonatga vwnatyw, mwym obnacTUHM aHMKAAW Ba 3KCMAyaTalMOoOH
napameTpaapuHu aHuknaw OpraHnnam Ba nyxta buammra ara 60nagunap.

Busyan matepunannap

TpaH3ucTopnapga  3MuTTepra Ba KoOAnekTopra MaHba KyTOUMHWHE
ynaHuwura kapab aktue, wuHBepc, TOMMHMW Ba Kkupkum Oonatnapuaa
nwnanan.

TpaH3uctopHn h-napametpaapy — 6y KUMpUW KapLWKAUTK TecKapw

6o0naHnw Ko3dPnLmMeHTn, Tok 60MMYa y3aTMWL KOIPOULMEHTM Ba UMKULL
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Orka3zyBYaHAUTN. TpaH3ucTopaa Oapopat owraHaa CTaTuK
XapakTepUCTMKach CUIKUAAN, KOANEKTOP KapWWAUIM WKKKM MapoTaba
KaMasaamn, 6asa kapwuamrmn 15+20% kamaaan, smuttep kapwunanrin 15+20%
owaan. TpaH3uctop kaaut DOonatmaa vwnaraHga p-n-p - TaNAn
TpaH3UCTOpHM 6asacura MaHbMM noTeHuman, n-p-n TPAH3UCTOPHUHT
6azacura Mycbat noteHuman bepwuaca TpaH3MCTop oumnaau (tok Oraawm).
TpaH3UCTOPHM MWUM 0BNaCTUHU KypuLlAa YHWUHT MakCMMan Ba MWHUMan

Uws, L, Pumax KMVIMaTNapUAaH dovganaHunasn.

I3
e -

6)
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B)

6-pacm.
a) TPaH3UCTOPHUHT yMyMUI 6a3a yNaHUL Cxemacy,
6) TPaH3UCTOPHWUHT YMYMWUIN SMUTOP YIaHULL CXemacw,

B) TPaH3UCTOPHWHI KaanUT Xonatuaa VWAaTuILLun.

50



TpaH3ucTOpPJIApPHH yJIAHUII CXeMAJIAPUAATH KYpCcaTKUYIap
Masbpy3a MalIFyJIOTHHHHT TEXHOJIOTHK KapPTaCH

(7 mamryaor)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB  MawOynoTUMHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau

TanéprapavkK fapakaCUHW aHWKIaLL
y4YyH  Te3kop  caBosn  >aBob

Orkasnnagn.

1.TpaH3ncTtopHM Heuya xun ynaHuw | Tanaba Onnanam Ba >kaBob

cxemacu bop? bepagm

2. Knpuw 3aHxupugarn maHbaHuHr | Tanaba Onnanam Ba >kaBob
KMAMaTL  KaTTaMu  EKW  umkuw | bepaau

3aHXMpugarn MaHOaHWHT KMMaTK

KaTTammn?
2-60CcKny 3. TpaH3uctopHu ymymui smuttep | Tanaba Onnanam Ba xaBob
Acocni ynaHuw cxemMacuga Tok 60nnua | 6epaam
(65 MUHYT) y3atuw  KO3pbuLUMEeHTM  KaH4yara

TeHr?

2.2.  TpaH3uUCTOpHM  Ky4auTupuLu
Oycycmatn. Ymymunn 6a3a, ymymun
SMUTTEP Ba YMYMUN KOANEKTOP
ynaHuW cxemacuga ToK 60nua,
Kyunanvw 60nnya, kyseaT 60nnua | Tanabanap swwutagn  Ba
Ky4Yantmpuw kosboduumeHTn xakmaa | €3mb onaam

MabayMoT Hepwunaan. Knpuw

Kapwuanrn, YUKW  KapWUnanrmHm

aHuKnaLw Oaknaa MabayMOT

bepunan.
3-60cKny 3.1. MaB3yra sKkyH sacanaun, Tanaba | Tanabanap >swuTagm Ba
AKYHWI 3bTMOOPMHM  acocun  Macanara | éanb onaau
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(10 MuHyT)

kapatunagn. ®aon  TanabanapHu

pal6atnaHTnpunazm.

3.2. MycTtakun uw y4yyH Basuda:

1. Ymymmnnn 6asa ynaHuw cxemacwu
Y4yH KyYanTupuLL
KO3QPULMEHTNAPUHN  aHMK/IOBYMN
dbopmyna  épaamnga NXTUEPUI

Macana miiaat.

JwuTagm Ba

aHUKNaWTpunaagn

2. YMyMUA  3MUTTEP  YAaHWLL
cxemacu Y4yH Ky4YanTmpuLL
KO3IPOULMEHT-NAaPUHN  aHUKNOBYM
dopmyna  épaammnga  UXTUEPUM

Macana mwaatl.

SwunTtaan Ba

aHUKNawTrnpwunaagn.
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7- mawrynot 60nnua xynoca

Tanabanap TpaH3UCTOPHM Kyyautmpuw LOycycnaTMHM aHuKNawaa Ba
YMyMUI KONIeKTop ynaHuLw cxemasiapugaru Ky4YanTnpuiu
KO3pOULMNEHTNAPUHU aHannTUK noogacnHn OpraHagunap Ba TywyH4anap
Oocnn 60nagn. Kancn 6Gup cxemaga Kancn KOIPOMUMEHT Makcuman
KMAMaTra ara 60nvwunHu aHnknanamnap.

Busyan marepunannap

TpaH3ncTopHM Kydautupuw OycycmaTnHW aHukiawaa, TPaH3UCTOPHM
yNaHVL CXeMaNapuHW YMKALLIMAA tOKAaMa Kapwuvanrn ynaHrad 60nagw.
Cxemanapgarn acocui  napameTtpaap: Tok  60inua  KydanTmpuL
KoabduumeHTn, KyunaHmw 60nmMua KyyanTmpuw Ko3QPUUMEHTN, KyBBaT
60nmMua  kydyantmpuw  KOIOOULMEHTH, KUPULW  KAPLWUAUTY,  YUKALL
kapwuanrn.  Kyyantupuw  kos3dduUMeHTIapn yaaHWW  cxemacura Ba

CXeMaHWHT KNpun Kapwmanrnra 60|:|J'IVIK.
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/-pacm.
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TypT KaTaamM ApUM YTKa3ru4am acdodJiap
Mabpy3a MalIFyJJOTHHHHT TEXHOJIOTHK KAPTacH

(8 mamryoT)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk gapaxacvHu aHukaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1.TpaH3ncropnapHu Kyyantmpuw | Tanaba Onnanam Ba >xaBob
Oycycmatu 60nnya KaHzan | bepaam

napametp-napu 6op?

2. Kancn ynanmw  cxemacuHuHr | Tanaba Onnanam Ba >xaBob
cndati axwmn? 6epaan
3.KyyantmprnyHmHr Kyyantmpuw | Tanaba Onnanam Ba >xaBob

Ko3pPuLmeHTUNapN Kancnm Kapwu- | bepaau

2-60cKuny Nnkka 6o0nunk?
Acocum 2.2. OkutyBYM BU3yan MatepuangaH
(65 MUHYT) donganaHraH Oonaa Mabpy3a

OKULWHM AaBOM 3TTUPaAW.

TOpt katnamam  apum  Orkasrvuam
acbobnapsaH AWHUCTOPHK, 6UTTa
one-pauuany  TUPUCTOPHW, VKKK
ornepa-umnanun TUPUCTOPHY, | Tanabanap >swwuTagn  Ba
bOTOTUPUCTOPHM  Ba  CUMUCTOPHM | €316 onaan

waptan  6earmnapn  tOOpucnaa
KMcKaya MabaymoT  bepunagn.
COHrpa AVHNCTOPHM MLnaLw
NPUHUMNY, YNaHWLW CXemacu Ba

napamMmeTpaapu mwnatuanil colacum

60nnya MmabaymoT bepagu.
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2.3. TupucrtopnrapHm ynaHuw | Tanabanap >swutagm  Ba
cxemacw, BO/bT amnep | é3nb onaam

XapakTepucTukacu, napametTpu Ba
nwnaTnanL colacw 60nnya

MabaymMoT bepunagu.

3-60cKny 3.1. Ma3yra fakyH ficanau, Tanaba

AKyHWI 3bTMOOPUMHM  acocum  macanara

(10 muHyT) kapatunagn. ®aon  TanabanapHu
pal6aTtnaHTnpunagn.

3.2. MycTtakun uw yyyH Basuda:

1. Xosupru 3amoHn Tanabmapura xaBod | 3,414 an Ba
OepaguraH THPHUCTOPJIAPHH  CIIPAaBOY-
HHUKJaH TonuO MapkajmapuHu &3um Ba | AHVIKNAWTWPWAaAn

KyBBaTu O0liinua rypylnam.

2. JluaucTop, (HOTOTHPHCTOP, CUMHUC- | 3inTa av Ba
TOpJIAPHH CIPaBOYHHMKIAH  TOMHUO

. . aHMKAaWTUpPUIaaMW.
MapkayapuHu  €3u0 KyBBatm Ollitmua A pviaa

rypylnarm.

8 — mawrynor 601nnua xynoca
Tanabanap TOpT  katnamam  Apum  Orkasrmunm  acbobnappaH
AVHWCTOpAap, Tupuctopaap, dotoTupuctopnaap, CUMMWUCTOPAAPHM WLIAALL
NPUHLMMW, YAaHWL CXxemMacy napameTpaapu Ba mwaatuw collacu KyBBaTtu
60nnua TywyHyara sra 60nagunap.
Busyan matepuannap
AnnHuncTtop — TOpT Katnamam apum Orkasrnuam acbo6.

Tupuctop — TOpT katTnamam apum Orkazruunm 6owwkapmaysum acbob.
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Nkkn  onepauusan  Tupuctopja  HOoWKapuayBUM  UMMYAbCHUHT
nwopacura kapab oumnaanm Ba énunagu.

CumMucTop — WKKM Tapadra 31eKTp TOkMHM  [OTkasyBuM  ApuM
Orkasrnuam ac6ob.

dototnpuctop — épydamk Hypu acbobra Tywmwm HaTuxkacmga acbob
nwum Oonatra kenagn. Tok GunaH KyudnaHWW opacugary MyHocabaTHW
kOpcaTaguraH XapakTepucTmka TUPUCTOPHUHT BOAbT amnep
XapaKkTepucTMkacu gennnagu.

ANHNCTOP Ba TUPUCTOP KMUMK KyyaaHuWw opkann O3maaH katTa TOKHWU

Lrkazaan.
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8-pacwm.

a) TYPT KaTJIaMId IpUM YTKa3TUWId acOOOIapHUHT MIAPTIA OENTUCH.

0) TUPUCTOPHUHT BOJIbT-AIEeP XapaKTHPUCTUKACH.
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9-pacm.

TUPUCTOPHUHT YJIAHUII CXEMACH.

58



Maii10H TPaH3UCTOPH
Mabpy3a MAIIFYJOTUHUHT TEXHOJOTHUK KaApPTaACH

(9 mamryaor)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk fapaxacuHW aHuKaaLw
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. AnHuncTop KaHaan ac6o6? Tanaba Onnanam Ba >kaBob
bepaam

2. fpwum Orkazrvuam  auopaaH | Tanaba Ovnanam Ba >kaBob

HUMacn bunaH papknaHasm? bepaam

3. TupucTopHu anHuctopaaH dapku | Tanaba Onnanam Ba >kaBob

HMMaaa? bepaam
4. Tupucrop apumOrkasrnunm | Tanaba Onnanam Ba >xaBob
2-60cKny Anoara HucbataH kaHZan toTykra | bepaam
Acocun sra?
(65 MUHYT) 2.2. OknTyBYM BU3yan mMaTepuangaH

5 Tanabanap >swwutagn  Ba
dbonpanaHraH Oonga Mabpy3a |
€316 onaan
OKMLWHW 4aBOM 3TTUPAAW.
2.3. MangoH TpaH3ucTopiapugaH p- | Tanabanap  swutagn  Ba
N TUMIUCUHU  Ty3WAUWIKW, wwnaw | é3nb onaam

NPUHLMNK, YNaHWLL CXEMACW.
YMyMUM  UCTOK,  YMYMWN  CTOK,
YMYMWI 3aTBOP YAaHWLL CXeManapw,
CTOK XapakTepucTnkacy, CTOK
3aTBOp XapakTepucTnkacu
umsmnaaM  Ba  TYWYHTUPUAAAW.

MapameTprapy Ba  WUWAATUAULIN

colanapv tOOpucnpga MabaymoT
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3-60cKkny
AKYyHWI

(10 MuHyT)

bepunagw.

3.1. MaB3yra sikyH scanamn, Tanaba
3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw yyyH Basuda:

1. p-n ™A MawngoH
TPaH3UCTOPUHM 6up Heua
TUNAPVHK  CNPaBOYHMKAAH TOMMO
é3nnaau Ba KyBBatu  60nnua
rypydnapra 60nmww.

2. KeHr TapkanraH p-n  TMNAU
MawngoH TPaH3UCTOPUHMU
CNpPaBOYHMKAAH 4YM3nb oAMHaaM Ba

OpraHn.

Tanabanap >swuTaau

€316 onaan

JwmnTagm Ba

aHUKNaWTpunaagn

SwunTtaan Ba

aHUKNawTrpwmnaagn.

Ba
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9 — mawrynoT 600nua xynoca

Tanabanap p-Nn  TUNAW  MaWAOH TPaAH3UCTOPJAPHU  TY3UaMLLW,
Kpuctannapgarn ©OusnkK >apaéH, YyAaHuW cxemacu, XapakTepucTukacw,
napameTpaapn Ba wuvwnaw colanapu tOOpucnga MabaymMoT onaaunap.
YMymMunm  CTOK Ba YMyMWW WUCTOK Ba YMyMWW 3aTBOP  YJIaHMULL
cXeManapuHWHL bup-bupnapura connwTnpmb ad3an cXemMaHu
aHuknavamnap. ManaoH TPaH3UCTOPUHUHE  Bunonsp  TpaH3UCTOpAaH
HUMacK BunaH bapkraHUWK Ba ad3annvkK TOMOHAAPVHW aHUKAanannap.

Busyan matepunannap

MangoH TpaH3UCTOPU UCTOK, CTOK, 3aTBOP 3JIeKTPOANapuiaH TallKu
TonraH. MawnaoH TpaH3ucTopaapuaa UCTOKAAH CTOKKa Oup Xua mwwopanm
3apagnap Okub 3nekTp TokMHM Oocun kunagun. ManaoH TpaH3ucTopwu
MKkMTa MaHba opkaam ynaHagn. E, Ba Ei;. p-n Tmunam  manaoH
TPaH3MUCTOPM Yy4dTa YyNaHULL CXemacura sra: YMYMUW UCTOK, YMYMUW CTOK,
YyMyMU 3atBop. ManaoH TpaH3UCTOpPW CTOK/AM Ba CTOK 3aTBOPAU CTaTUK
XapakTepuctukara 3ra. MawnioH TpPaH3UCTOPUHUHI napamMeTpaapu Ba

SKBUBAJIEHT CXEMACU MaBXYAJIUTU TDDpVICVIAa MabJlyMOT 6epvma,u,v|.
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6)
10-pacm.

a) p-N TUMNAM MaAOH TPAH3UCTOPUHY,

6) 3atBOpMK anoxmaa 6yaraH MOT ékn MATM ManfoH TPaH3MCTOPUHM

nwnawl NnpuHUMNn.
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11-pacm.

Mal7l,£l,OH TPAH3NCTOPUNHUNHT yMyMVII7I NCTOK YJlaHULI CXEMaCK.

I
10

M

",
Fil

12-pacm.

ManaoH TPaH3UCTOPUHUHT BOJIbT-alep XapaKTHPUCTHKAIAPH.

MOII Ba MII Tpan3ucropu
Mabpy3a MaIIFYJJOTHHUHT TEXHOJOTHUK KapTacu
(10 mamryJioT)
Bocknu BakTn daonnaTt masmyHm
OkuTyBYM Tanaba

1-60cKkny 1.1.0kyB  MawOynoTUHWUHT  MaB3y | JWKUTUNALMU Ba €316

Kvpwuw pexacu Oampa KyTWnaéTraH | onagmnap

(5 MUHyT) HaTUXanap Mabjym KMAVHAAM.

2-60cKny 2.1 TanabanapHu napcra | Tanabanap >xaBob bepaau

Acocum Tanéprapavk AapaxKacUHU aHukaaL
(65 MUHYT) YUYH Te3Kop caBon *aBob
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3-60cKkny
AKYHWI

(10 MuHyT)

Orkasnnagn.
1. MangoH TpaH3ucTopn  aeb

HMMara anTunnagn?

2.KaHaan MangoH

TpaH3UCcTopaapuHN bunacms?

3.  MangoH  TpaH3nCTOp/apuHU
KaHZaln anekTpoanapun 6op?

2.2. OknTyBYM BU3yan mMaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKMLWHW 4aBOM 3TTUPAAW.

2.3. 3atBopwu anounaa 60nraH MOTT
Ba MAI TpaH3UCTOPHU TEXHONOTUK
TavépnaHuw  xapaénun.  Mwnaw
APUHLMAN, yNaHuLw cxemacw:
YMYMWW CTOK, YMYMUA WCTOK Ba
YMYMUM 3aTBOP YJNaHWULW CXemacwu,
CTOK  XapakTe-puctukacu,  CTOK-
3aTBOp XapakTepumc-TmKacy,
napameTpaapy  Ba  3KBMBAaNEHT
cXemacu Oaknpa MabayMOT
6epunaan. Ly 6bunaH 6up katopaa
caHoatga wwnab  umkapwnaétraH
MaroH TPaH3MCTOPIapUHU
bepunagw.

3.1. MaB3yra fikyH ficanamn, Tanaba
3bTMOOPUHM  acocMi  Macanara
kapatunagn. ®aon  TanabanapHu
pal6aTtnaHTnpunagn.

3.2. MycTtakun uw yyyH Basuda:

1. KeHnr TapkanraH MangoH
TPaH3UCTOPAIAPVHN CMPaBOYHUKAAH

Tonnb KyeBBaT 60MMua rypylnapra
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Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanan Ba aBob

Hepaan

Tanaba Onnanam Ba xaBob

bepaam

Tanabanap >swuTaam

€316 onaan

Tanabanap >swuTaam

€316 onaan

Tanabanap >swuTaam

€316 onaan

JwuTagn Ba

aHUKNaWTpunaagn

Ba

Ba

Ba




axpaTtuLu.
2. Nabopartopus 6azacmparv | dwntaam Ba
ManjoH TPaH3UCTOPNAPVHY | aHUKAALWTUPUAAAN.
OpraHv Ba xapakTepuCTUKanapuHu
cnpaBoYHMKAaH KOunpu.

3. Bbunonap TpaH3ucTop 6GunaH | dwurTaam Ba
ManoH TPaH3UCTOPHW | aHUKNALWTUPUAAAN

cnanuTmpmd Ba FOTYKNapnHN

aHVKNaLL.

10 - mawfynot 60hnua xynoca
Tanaba 3atBopuw anolupa 60nraH TPAH3UCTOPHWU TY3WUAWLIK, LUAPTAU
benrncy,  ynaHuW  CxemacW,  xapakTepuctukanapuv, napameTtpsiapw,
3KBMBANEHT CxemManapu OunaH TaHMWaAwW Ba TywyHuyara sra 6nagu. Ly
bunaH Hup Katoppa caHoaTaa  Mwaab  umKapwunaétraH  ManAoH
TpaH3nCTOpAapPUHH napameTpaapu aHVKnaHaam Ba bunonap

TpaH3ucTopaap bunaH conmwTmpunam Ba ap3anamknapy aHuKnaHaam.

Busyan matepuannap

MOI1 - wmetann, okcug, apwm  [OrkasrmuynapgaH Ty3uaraH MawgoH
TPaH3NCTOPMW.
MAMN - wmetann, AavanekTpuk Ba apuMm  [OtkasrnuynapgaH Ty3warad

MaWAOH TPaH3NCTOPW.
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MaVI,D,OH TPaAH3NCTOPN — WUCTOK, CTOK, 3aTBOP 3NeKTpogiapuniaH

TY3WUANTraH.

MangoH TpaH3uctopaapu ukkuta MaHbazaH E,. Ba E;, maHbaza
nwnanan.

E., — MaHb6a mycbat Ba MaHbUIM noTeHUMana vwaawm MyMKUH.,

CTOK xapakTepucTmkacu — 3aTBOp KyuaaHuwum O3rapmac 60nraHga cTok
KyuynaHuwmn 6munaH TOKM opacuaarm MyHocabaTHW aHMKnanam.

3aTBOp CTOK XapaKTepucTmkacu — CTOoK KydnaHuwm O3rapmac 60nraHaa

3aTBOPp — CTOK Ky4JlaHULIN BunaH CTOK TOKWM opacmnaaru MyHOC86aTHI/I

aHVKNanan.

ot

Rrox . 3 ,
' ; 1'+ 2,
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13-pacm.
MawngoH TPaH3NCTOPUHUHT

a) YW, 6) YC ynaHunw cxemacw.
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I/IHTeraJI CXeMaJlapH4 X0CHWJI KWJINII TEXHOJOTHACH

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTHK KAPTACH

(11 mamFyJioT)

Bocknu Baktn

daoAnaT MasmyHu

OxknTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB

pexacu

MaLwOynOTUHMHT MaB3y

Oamaa KyTUNaéTraH

HaT>Xalap MabayM KWINHaAWN.

SWNTUNAAN Ba €316

onagunap

2-60cKuny
Acocun

(65 MUHYT)

2.1 TanabanapHu fapcra Tanéprapank
fJapaXacMHW  aHWKNaW  y4yyH Te3Kop
caBos »XaBob Orka3unaan.

60araH

KaHAaw

1 3atBopu anolvpa
TpaH3ucTopaap

3NeKTpoAapAaH Ty3uaraH?
2. MOMN Ba MAMN

KaHAan anemMeHTnapAaH Ty3uaraH?

TpaH3ucTopiap

3. TpaH3uctop  KaHianm  yaaHuLW
cxemacura ara?

2.2. OkuTyBUM BM3yan MatepuangaH
domnganaHrad Oonga mabpysa OKMwHM
AaBOM 3TTUpPaaM.

RIZEVIGI7 WHTerpan cxemanap:
NHTerpan cxemanap acocuga Ty3uaraH
KyyauTupruynap, reHepatopnap Ba

INEeKTPp OsrapTupruunap. Mnanap

TEXHONOTMAra acoc/iaHraH UWHTerpan
cxemanap. KOn HycOann, kam HycOanw,
KeHr HycOann wHTerpan cxemanap.
butta apum Orkasrnunam acocga Oocun
KWAWHFaH, rmbpug - naeHka acocuga
Oocun WNC. butta TexHonorms acocuaa
6up Heuta 3anemeHTnap GupnawTnpmnd
Oocun kuaunHrad. lNnaHap TexHonorma
acocvpa Oocun  KuamHrad auvoanap,
TpaH3uctopaap WC. Wwnatmnaguran
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Tanabanap xaBob 6epagm

Tanaba Onnanam Ba XaBob

bepaan

Tanaba Onnanam Ba xaBob
bepaan
Tanaba Onnanam Ba XaBob

bepaan

Tanabanap >wutagn Ba

€316 onaau




coanapvHu aHuKNalWAa UYMW YacToTa
6unan VIC HUHT KyBBaT1apu opacuaarm
MyHOCabaTHW aHVKNOBYM AMOrpaMmma

TO0pucmaa TywyH4a bepunaam.

3-60cKny 3.1. MaBs3yra fKyH scavaw, Tanaba | Tanabanap >swutagm  Ba
AKyHWI 3bTMOOPUHM acocum mMacanara | €3nb onaam
(10 MuHyT) KapaTtunaau. ®aon TanabanapHwu

pal6atnaHTnpunagw.

3.2. MycTtakun vw y4yyH Basuda:

1. WNHterpan cxemanapHu wuwnatuaa- | dwmntagm Ba
avraH colanapuHu yacTtoTara acocCaH | aHMKaaWTUpuaaan
aHWMKNALL.
2. WHTerpan cxemManapHWHr  KeHr | JWwWuTaam Ba
TapkaaraH TUMJApPVHW  aHUKAAW  Ba | aHUKJAWITUPUAAAN.
CTpykTypanapvHu OpraHuiw.
3. TpaH3ucTtopnapaaH Ty3waraH | JwuTtagm Ba
NHTErpan CXeManapHUHK acoCui | aHMKAaWTNpuAaan

napamMmeTparapuHUHT CnpaBoOYHMKAAH

aHVKNaLL.

11 - mawfynot 60nunua xynoca
NHTerpan cxemanapHu aHanor 31eKTPpOH Kypwamanapga kOnnaHuww.
NHTerpan cxemanapHu TexHosnorvk >xwulatgaH Oocun  kuavw  Ba
nwnatmnagurad colanapu. Yactota 6unaH WC HWMHF KyBBaTura kapab
nwnatunagurad colanapuvHn  aHuknaw. VIHTerpan cxemManapHu Apum
Orka3rnunnm acocga Ba rmbpuaavM — MeHKanap TEeXHONOMMACKM acocnaa
Oocun kuavw tO0pucnaa TywyHyanap Docun kunagunap.

Busyan matepuannap
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VIHTerpan Mmkpocxema — FOKOpU JapaXkanu 31eMeHT Ba KpUCTaaiapHu
314 KUAND XXOMNawTupuanb KypuaraH Ba MabayM QyHKUMAHM BaxkapyBuu
Kypwima.

Apum Orkasrnunm nHterpan mmkpocxema — Damma anemeHTAapu SpuUM
Orkasrmunm to3aaa €éku Oaxkmaa 60naan.

[lneHKann wHTErpan MUKpPOCXeMaga 3nemMeHTnap Ba 6HolnaHuwnap
naeHka opkaavn 60nagw.

MMbpmann unHTErpan MuMKpocxemaga >3/EMEHT Ba KOMMOHEHTAapAaH
Tawkapwn kpuctaanap Oam Tapkmbura knpaaw.

NHTerpan cxemanap keHr HycOanw, kam HycOanu Ba kOn ¢yHKUMANM
NC. DHepretnk AguorpaMmma —  WHTerpan CxemaHu  uwnataguraH
KypUAMaHUHI vactotacn bunad VIC HUHF KyBBaTW opacmaarn MyHocabatHu
bunanpagn. MIC HUHr napamMeTpu — TpaH3UCTOpAapAaH TallKua TOmraH

60116, NC HMHT napameTpiapy aHUKAanAW.
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Kpemuuiinu ac000/1apH HHTErpaj TEXHOJIOTMS ACOCHIA XOCHJI KHJIMII

(12 MmamryJioT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB

pexacu

MalwOynOTUHWMHT  MaB3y

Oamaa KyTUiaéTraH

HaTv>XaJslap MabJlyM KWJINHagW.

dWnTUNaaM Ba €316

onagunap

2-60cKuny
Acocum

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk AapaxkacuHU aHukaaL
y4yH
Orkasnnagn.

Te3Kop  caBon  >KaBob
1. Heua xun wbn 6unaH wmHTerpan

cxema nwnab YnKapuaaan.
(texHonorua 6opacmaa)

2. IC HuHr kOnnaw colacura kapab
Heuya XU ycynaa nwnab
yYnKapunaau.

3. VIHTerpan cxemMaHwHr 3HepreTmk
AvorpaMmmacy HumaHu kOpcatagw.
2.2. OknTyBYM BU3yan MaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKWLWHM AaBOM 3TTUPAAN.
KpemHumnan acbobnapaaH avoanap,
TpaH3ncTopaap Ba WHTerpan
CXeManapHU TEXHONOTUK >KapaéH-
andoysus,
doTto - sauTorpadwus,
yOkn6

LWy 6wnaH 6up

NAPUHW: oKcuanalL,
ra3 Oonataa
MOJIeKy1a-NapHU KaT/iaM
Oocun  60nmwn.
KaTopAa KPEMHUA MOHOKPUCTANNHU
60nmwmnaarm

Oocwun TEXHONOTUNK

>Xapaénnap: kpuctaanHu Octmpuw
Ba nvrepaad, KpCTannHu
CWAIMKNALW Ba KecCuw, MiacTUHKa
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Tanabanap xaBob bepaan

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanam Ba xaBob

Hepaan

Tanabanap >3wutagm Ba

€316 onaan




KUAMG  KMPKWLW,  CUAIMKAAW  Ba
KUMEBMA  Moza OunaH  MWNOB
6epwuw, naactvHkaHu rosuw Oaknaa
MabaymoT 6epunagn lMnaHapan Ba
nfaHap  —  JNUTOKCan  AWOA
Tanépnaw n-p-n  TMNAKM p-n-p
TMNAW  NAaHap  —  3NuUTOKCan
TPaH3UCTOPHWHT CTPYKTypa-cu

TO0pucmaa mabaymoT Bepunaam.

3-60cKny 3.1. Ma3yra sakyH ficanaun, Tanaba | Tanabanap >swwutagn  Ba
AKyHWI 3bTMOOPUMHM  acocum  macanara | €3nb onaau
(10 muHyT) kapatunagn. ®aon  TanabanapHu

pal6aTtnaHTnpunagn.

3.2. MycTtakun uw y4yyH Basuda:

1. MHTeraJ’I cxeManapHu TEXHOJO- 3LUI/ITaﬂ,I/I Ba

ruacvHy OpraHum. aHVKNaWTMpuIaan
2. MnaHap, nnaHap - 3NWTOKCaA | JWKWTaaM Ba
TEXHOIOTMACK Anoz Ba | aHUKNALLITUPUAAAMN.

TpaH3ncTopiapHu OpraHum.

3. KpeMHu1 kpuctannHmn Tanépnawl- | JWnTaan Ba

Aaru 6OCKI/I‘-IJ'IapI/IHI/I |:|3f|aLlJTI/IpI/ILLI aHUKNaWTpunaagn

12 - mawfynot 60nua xynoca
Tanabanap wHTErpan MuUKpPOCXeManapHw, AnOA,  TPaH3UCTOpPAAPHWU
Tanépnaw TexHonorusacy, 6ockmunapn Oamaa KpemMHUI MOHOKPUCTaNIVHM
Tanépnaw TexXHONOTMACMHW TywyHTupunagn. Ly 6unan 6up katopaa
nnaHap, naaHap — 3MNUTOKCan TEXHONOrMs YCyamaa AMOZA, TPaH3UCTop,

MHTerpan cxemaHu Tamépnaw wlin Oaknmaa Ba cTpykTypacn Oakmaa
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TywyH4ya 6epunaan. p-n-p Ba N-p-n TPaH3UCTOPAAPHW aHWK MaaHap —
3MUTOKCaN CTPyKTypacu pacmaa kOpcatunagw.
Busyan martepnannap
KpeMHUA MOHOKpUCTaNMHW Tamépnawl TexHonormacmaarn 6ockuunap
Oamaa  KpeMHUM MOHOKpWUCTanuiaH AWOJ, TPaH3UCTOP Ba MWHTerpan
CXeMaHu Tanépnawgarn 6ockuunap KeTtMa-KeTauru.
MnaHap, nnaHap - 3NWTOKCan  AMOJL  Ba  TPAH3UCTOPJIapHU
TanépnaHraHgarn CTpyktypa. p-n-p Ba N-p-n TPaH3UCTOPAAPHU TEXHOJOTUK

Tanépnawgarv CTpyKTypacuHuHr KOprHnwn.
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Bunosasip Ba MaiiIoH TPAaH3UCTOPJIAPUHM XOCWJI KUJIMHIAH CTPYKTypa
Mabpy3a MalIFyJJOTHHHHT TEXHOJIOTHK KAPTacH

(13 MmamryJioT)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk gapaxacvHu aHukaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. KpeMHUM MmoHoKpucTanan kaHaan | Tanaba Onnanam Ba >kaBob

TanépnaHagmn? bepaam

2. Avoa, TpaH3uctop Ba WIC napHu | Tanaba Onnanam Ba >xaBob
KPEMHWIN MOHOKpUCTanngaH Tanép- | bepaan

nawga KaHAau TEXHOIOTNK
>XapaéHsaap amasara owmpunaau.

3. p-n-p Ba n-p-n TpaH3uctopaapHu | Tanaba Onnanam Ba >kaBob

2-60cKuny Kawncu TEXHONOTUSA acocnaa | bepaau
Acocum TanépnaHaam.
(65 MUHYT) 2.2. OknTyBYM BU3yan mMaTepuangaH

dbonpanaHraH Oonga Mabpy3a
OKMLWHW 4aBOM 3TTUPAAW.

KaHann p Ba n 60nraH p-n tmnau
Mav4oOH TPaH3UCTOPWUHW MaaHap —
3NUTOKCaN  yCynga TanépnaHraH

Tanabanap >wutagn Ba
CTPYKTypacu TYLIYHTUPUAALAW.

Ly 6unan 6up katopgaa WC HUHF €316 onaam
Tapknbuaary n-p-n ™MnNAn
TPaH3MCTOPAaH anoanap,
CTabuanTpoH Oocwn KNANLL

BapwaHTaapu Oamga VIC Tapknbuga

cnldum, Kapwwink, MHAYKTUBJIMK Ba
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3-60cKkny
AKYHWI

(10 MuHyT)

MKKUT@ HyKTaHW Oupnawtmpysum
naacTuHKanap TO0Opucuaa
TywyH4anapu 6epunaau.

3.1. MaB3yra fikyH scanamn, Tanaba
3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw y4yyH Basuda:

1. 3atBopu anoOwmga  60nraH
MaOH TPAH3UCTOPUHM MAaHap —
3NUTOKCaN CTpykTypacuHu  Docun
KUAMLL.

2. 3atBopu anolvga 60nraH KaHanw
N TANAM MaWAOH TPaH3UCTOPUHM
naaHap — 3NUTOKCan CTPYKTypacuHM

Odocvn Knaniw.

Tanabanap >swuTaam

€316 onaan

JwuTagm Ba

aHUKNaWTnpunnaagn

JwuTagm Ba

aHUKNaWTnpwmniagn.

Ba

13 - mawfynot 60hnua xynoca

Tanabanap 3atBopu anoluga 60nraH ManAOH TPaH3UCTOPHUHT MaaHap

— 3MUTOKCaN CTpyKTypacu (KkaHanu n Ba p tunam 60araH). n-p-n Tmnam

TPaH3UCTOPAAH AMOA Ba CcTabuamtpoHHn Oocmn kuamw. WNHTerpan cxema

TapKM6MAa cnldum, Kapwnink, MHAYKTUBJIMK Ba WKKW HYKTaHW OpPaCNHU

6o0noBun naactmHkanap TOOpucmaa TywyHuara ara 60naannap.

3atBopu anoluga 60nraH n Ba p KaHaAAW TpPaH3MCTOpAap MaaHap —

Busyan martepunannap

3NNTOKCaN TEXHOMOTMAAA TalépiaHraH CTpykTypacu. VIHTerpan cxemaja n-
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p-n TpaH3ucTopnapgaH Aanoanapuu Docun kuanw ycyanapwu. WHTterpan
cxemanap Tapkmbuga cnlum, Kapwuamk, WHAYKTUBAMK Ba HyKTanapHW

6o0noBum nnactmHka docmn knanHaaw.
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B)

14-pacm.
a) VIC HuHr Tapkmbugarn p-n-p TMNAN TPaH3nCTOP,
6) NC Tapkmnbugarn p-n TMNAN MangoH TPaAH3UCTOP,

B) cFuMHM VIC Tapknbuga Xxocumn KMamLL.

—

J:‘/f ' a"

1 2) ::‘ e) =

0)

15-pacm.
NC HuHr Tapkmbugarv n-p-n TUNAW TPAH3UCTOPAAH ANOANAPHM XOCUA

KUJALLI.
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Kyuaittupruuiap kiaccupukanuscu
Masbpy3a MalIFyJIOTHHUHT TEXHOJIOTHK KapPTacH

(14 MmamryJioT)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau

Tanéprapavk fapaxacuHW aHuKaaLw
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. TT 308B Ttunam TpaH3uctopHu | Tanaba Onnanam Ba >kaBob

Oknb 6epuHr? 6epaan

2. Awnog, TpanH3uctop Ba WC Hu | Tanaba Onnanam Ba >xaBob
Kancu TEXHONOTVK ycynga | 6epagm

TanépnaHagm.

3. WHrterpan cxema peb kaHganm | Tanaba Onnanam Ba >aBob6

cxemara antunagm? bepaam
2-60cKny 2.2. OknTyBUM BU3yan mMaTepuangaH
Acocun donganaHraH Oonaa Mabpy3a
(65 MUHYT) OKMLWHK AaBOM 3TTUPAaAN.
Kywantupruunap Ba yNapHU
CMHbnapra 60AMHNLLIN AbHU

Ky4anTmpMokun  60naraH  curHan
yactotacy  60vmua,  kackagnapv | Tanabanap swwutagn  Ba
COHM 60MnYa, CUTHANHUHT LWaKan | é3nb onagm

60nnya. KyuyantuprununapHuHr
acocun TexHuK KOpcaTknunapuaaH
KUPULW  Ba  UMKULL  KaPLUMAUTW.
Yukmw  kyBBatM. Pomngann  umw
koapdpuumeHtn. Yacrora 6HOnnua
Kyyantvpuw opanvln.

3-60cKny 3.1. MaB3yra sKkyH sacanaun, Tanaba | Tanabanap >swuTagm Ba

AKYHWI 3bTMOOPMHM  acocun  Macanara | éanb onaau

7




(10 MuHyT)

kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:

1. Kyyantmprnynu Kupuwmnra
bepuaraH 31eKTp CUTHANHUHE Kancu
napameTtpu unkmwaa Oraprapagn.
2. Kyyantumpruygarn  Kyyaurat
CUrHan Kamcum dHeprua Oucobura
60nagu.

3. KyuwantmpruunapHu uvwaatuanLL

colacnHun aHuknaw.

JwmnTagm Ba

aHUKnawTpunnagn

JwuTagm Ba

aHUKNaWTnpwmniagn.

dwunTtaan Ba

aHUKnawTnpunnagn
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14 — mawfynot 60nnua xynoca

Tanabanap kydavtmpruunap tOOpucmaa Kynmaaru TylwyH4anapra 3ra
60nagmnap: Ky4dyanraH CUFHaAVHWHE LWAKAW Ba 4acToTacW, KyyamTmpul
KO3QOULUNEHTN, KNPULL Ba UYMKMLL KapPLUWIAWTK, YUKW KyBBaTW, omnganu
nw  KoadPuumeHTn, kydamtmpuw noloHanapw, KUpUW  CUTHANUHWHT
XapakTepu, Ky4auTUpPruyHUHr yactota opanvin.

Busyan marepuannap

Kyuyantnpmokum 60araH curHan — TrapMOHUK CUTHaA, UMMNYAbCAU
curHan kOpuvHuwaa 60nagn. Kyuantupruyga — bunonsp TpaH3ucTopAaap,
ManAoH TPaH3UCTOPAApPWU ULWNATUNAAN.

KyuwanTtnprmnu kackagnapn — 6up Ba bup Heuta kackagzaH wmbopat
60naan.

Kyuwantuprmuunap — umsmkam Ba Houmsmkam Oonatga  wvwnangw.
KyyanTmpruyHuHr yactota opaanldu — kydantmpuw 60nnya Kyyantmpul

kKoabdnumeHTn bup xmn katraamkaa 60nagn.
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Ky4aiitupruy napamerpJiapu

(15 mamFyJioT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktm

daonnaT MasmyHM

OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Knpww pexacu Oamza KyTUNaétraH | onagunap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau
Tanéprap/avk JapaxacuHu aHukaaL
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.
1.  Kywantmprnuy  peb6  kaHgaw | Tanaba Onnanam Ba >kaBob
Kypwuamara antmnagm’? bepaam
2. KyyantmprmyHm vactota 60nmua | Tanaba Onnanam Ba >xaBob
Kydantmpuw  opanavlln  HMMaHu | bepaawn
kOpcaTtagn?
3.  Kywanmumpuw  koadoduumentn | Tanaba Onnanam Ba >kaBob
HuMaHu kKOpcatagn? bepaam
2.2. OkutyBYM BM3yan Matepuangat
2-60CKnY donganaHraH Oonaa Mabpy3a
Acocum OKMWwHW AaBOM 3TTUPAAWN.
(65 MUHYT) KyyantmprnyHm Xxycycum xanakuTu.

AMNANTYAQHVHT AWHAMUK Yerapacwu.
Kywantuprnunapga By3navwnap:

HOUYU3NKIN 6y3I/IJ'IVILIJ, YacTOTaBUM

6y3manL, dazoBum By3manLu.
KyywantuprmynapHm amMnanTyaa
XapakTepucTnkacy, aMnanTyAa

yacToTa Xapaktepuctukacu, dasa —
yacToTa XapakTepucTnkacu.
Amnantysa - yactoTa
XapaKTePUCTUKAHMHT Xuaura kKapab
OBO3 4acToTa Ky4YanTupruy-napura,
FOKOP U yacToTanm Ky4yam-
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Tanabanap 3WnTaaM

€316 onaan

Ba




3-60cKny
AkyHun

(10 MuHyT)

TMpruyaapra, KeHr noJsiocanu
Kyyan-tupruuynapra Top MoJocanm
Kyyav-tmpruunapra Ba [3rapmac
TOK Ky4amtupruynapura 60avHMWuK
Oaknaa TywyHuara sra 60naannap.

3.1. Ma3yra fakyH ficanau, Tanaba

3bTMOOPUMHM  acocum  macanara
kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:
1. OBo3

YacCToTa

Ky4YanTnpruynapuHm
60nnua Ky4YanTmpuL
opannduHn aHMKnaLL.

2. OBO3 Ky4anTUPrnymnHm
XapakTepuCTUKaNapmuHN YN3nLL.
3. OBo3

KyyqanTnmpriny - Ko3ppuumeHTNapuHn

Ky4auTUpPrnymHm

é3U1LL.

Tanabanap 3WuUTaam

€316 onaan

dwunTtaan Ba

aHUKnawTnpunnagn

JwuTagm Ba
aHWKNaLWTNPUNaAW.
JwuTagm Ba

aHUKNaWTpunaagn

Ba
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15 — mawfynot 60nnua xynoca

Tanabanap KyyamTvpruygarn  xanakmtaap, AWHaMUK — AManasoH,
yactotaBum 6Oy3umanw, dasosBun Oy3mavwl Ba HOUM3MKAM  By3uauwaap
Oaknaa 6buavmra sra 60nagmnap. Wy 6unan 6up katopaa KyydauTUpruuHm
aMnauTyga, amnantyga — 4yactota ¢dasa vactoTa XapakTepucTMKanapuHu
bunagunap. OBO3 yacToTa  KyYawmTupruunapu, HKOpU  YacToTanu
Ky4YauTUpruy Top MOJ0Canu KyydauTUpriy, KeHr nonocannm Kyyantmprud ea
O3rapmac  TOK  KyYaWTUPrMuNapuHUHT  4Yactota 60nnua  Kydantmpumw

opanuknapu xakuaa TywyHuyara sra 60nagunap.

Busyan marepuannap
OBO3 Ky4anTuprmum — yacrota 60nmua kyyantmpuw opaamn 20My-
20« rava, [srapmac Tok kydanTtuprnum - 10310°Ty raua, rokopw

yactotaam kydautmprmud - 10kMuy+200mIy, KeHr nosnocann Kyydamtmprmd -

20Mu+200mly;, TOp MoOnOCanu Ky4vauTupruy fbéi<1,1; Kyuwantnprunuga

afio
XyCyCUM  XanakuTnap — WCCUMKAMK — HaTuxKacuga Ba  Ky4aumTmpruy
anemMeHTAapuHm Oocun KuaraH xanakutnapgaH wmbopar. Kydamtmprmuga
HOUM3MKAW  OYy3MAMLL  YMKMLWAArW  KYYNAHULLHWHT  WAKAW  KMpuwaaru

KyudaaHWLW WaK/nra HucbaTaH EI3rapap,V|.
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YacTotaBuin Oy3manw — uukyw  cMOUMUHWMHT  YacToTacu  da3zaBui

6y3VIJ'IVILLI — YKnwl CUrHaamMHWHr c|>a3acv| Knpumw CUrHaANHWUHT c|>a3acv|p,aH

dapknaHaaw.

My v Qumegoee syaap
. ——— e S
Ler3 el aed Moy 3k ies
X ORG 137 P X OAC 177
Ui OBy es CeerpO& qz/
K Y Y Oes e, K e/ 7ies

STh

04K il o4k i xax | [ Tex ]

s e

“f{f

I M’a

T f: !'f |

| | i

4 | i

e 4 T f 2

..72: f{j fnf; ] J‘;?:.fpkf, jf:? fﬁ?fé’ﬂ rt’f";f. f;?':.:.ﬂﬁf_g; ;;_‘ﬁf{!
f"fﬂ—*f—‘?f&ﬁﬁ o= 0,200 A -s00.200,.. A7 T
16-pacm.
KyuwantupruunapHu knaccnoukaymacu.
=]
~ -
¥ c 1 I
{‘? r £y
Ll b
;._.: o t -
Likem T I
s ,_1:33

84

™

wh



17-pacm.

a) KyyantmprmuyHum cTpykrypa cxemacw.

6) KyyantmpryHum BakT Avorpammaci.

KyuaiiTupruy kackajajapuHu Uil X0J1aTH

(16 mamryJior)

Mabpy3a MalIFyJJOTHHMHT TEXHOJOTHK KapTacH

bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB

pexacu

MalwOynOTUHWMHT  MaB3y

Oamaa KyTUiaéTraH

HaT>XaJslap MabJlyM KWJINHagW.

dWnTNNaam Ba €316

onagunap

2-60cKny
Acocunin

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk AapaxkKacMHU aHukaaL
y4yH
Orkasnnaan.

TE3KOP caBon >XaBob

1. KywantuprununapHm KaHAamn
Xapak-Tepuctukanapu 6op?

2. Kywantnprununapga kaHgam 6y3u-
nnwnap coamp 60naan?

3. Qoungann ww Ko3bOULMEHTU
KaHZan Gupankaa aHvKIaHan?

2.2. OkntyBYM BUM3yan Matepuangat
donganaHraH Oonaa Mabpy3a
OKWMLWHW faBOM 3TTUPAAW.
Kyuwantmprny  kackagsapvHu v

Oonatnapu. Kywantupruudn A, A-B
85

Tanabanap xaBob bepaan

Tanaba Onnanam Ba xaBob
bepaam
Tanaba Onnanam Ba xaBob
bepaam
Tanaba Onnanam Ba xaBob

bepaam

Tanabanap >3wutagm Ba

€316 onaan




3-60cKkny
AKYHWI

(10 MuHyT)

Oonatnapga  wvwnawvHu  rpado-
aHaINTUK METOZ opkanu
aHVIKnaHaau. ByHWHS YYyH
TPaH3UCTOPHN CTaTUK YMKWLW  Ba
cTatuk KnpuLl
XapakTepucTnkanapura AVHaMUK
XapakTepuctuka Kypunagn. ByHWHT
YUYH CTaTuK Xapaktepuctmkaga Eg
Ba Rwnap 6enrvnaHagn Ba oK
XapaKkTepucTnKacu Orkasunagn.
Nwun HYKTaHUHT FOK
XapakTepucTnkacuaa >OounaHuwmra
kapab A Oonat B Oonat Ba A-B
Oonat maexys. Wwunm HyKTaHUHT
XomnaHuwura  kapab  uumkMwaa
curHan wakam Ba ¢.mk. Oap xun
6nagn. MacanaH: kyyantuprmy A
Oonatpa  vwnaraHga oMK -
20+30%, B- Oomatna ¢.n.k. — A Ba B
Oonataunar Opracuma 60namm.

3.1. MaB3yra sikyH scanamn, Tanaba
3bTMOOPUHM  acoCcMn  Macanara
kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw yyyH Basuda:

1. AHMK Oup  TPaH3UCTOPHWHT
cTatuk XapakTepucTunkacumra
AVHAMUK  XapaK-TepucTMka u4m3nb
MWYN HYKTa aHMKAALL.

2. Tpaduk opkann KMpuL Ba YN3ULL
CUTHaNNAPVIHWU aMMINTYAaCUNHU

adHNK-/1all.

Tanabanap >swutaam

€316 onaan

SwunTtaan Ba

aHUKNawTpunnagn

SwunTtaan Ba

aHUKnawTnpwmnaagn.

Ba

16 — mawfrynot 60nnua xynoca
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Tanabanap ky4antvpruyHu auHamuk Oonatgarn maexys 60naguraH
nwun Oonatnap 6unan abHuM A Oonat, B Oonat A-B Oonat TaHuwaaunap.
By Oonatpary KyydantupruyHu ¢.M.K. HM aHWKIaHaan Ba rpadoaHannTmnk
MEeTOJ, OpKaan Ky4yanTupMmokum 60araH curHan Ba KydanraH CUTHAAHWHT
ToKk 60Wnua Ba KyuynaHumw O0WMYa WakaW, aMnAUTYAacK aHVKNaHaAW.
Oamaa maexys UOonatgaH 6owka DOonatra Otmvw yuyyH HUMa  Kuauww

KepakaurmHn tanabanap éunagunap.

Busyan martepunannap

Kyyantmprnynm cuHobnapm — KyyanTmprindyHn guHamuk Oonatnparu
MWYM  HYKTAHWHT  UHaMUK  XapakTepuctukaga >XownaHuw  OpHuHM
kOpcatagn. A — cMHOUMAA KYyYanTUPrMuHUMHT d.M.K. KaMpok 6naan, ammo
KyyamraH CUrHaaHWHI waknm 60unya bysmamwn kam 60nagn. B — cmHdunaa
Ky4auTUPruyHUHT d.u.K. Katta 6nagn, KydamraH CUrHAAHWHT LUAKANHW
Oy3nanwm kOn 6Onaan. A Ba B cuHduaa 6y Oonatnap Optacmpa 60naawn.
Bup OonatgaH wkkmHuwm Oonatra Ormwwn yuyH kydamtuprudnu [3rapmac
TOK 60AnYa WMWAAWMHN CUDKUTULW Ba KoanektopgaH [OraguvraH TOKHM

O3rapTmpuLL NO3UM.
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18-pacm.

KyyantmprnyHuHr ¥Yb ynanuw cxemacu.

88



KyvailTupru4iapHu TalIKWI 3TraH 3JIeMEHT/Iap Ba XapaKTePUCTHKACH

(17 MmamryJioT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OknTYBUM Tanaba
1-60cKkny 1.1.0kyB  MawOynoTUMHWMHI  MaB3y | WNTUNAAN Ba €316
Knpww pexacu Oamza KyTUNaétraH | onagunap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau
Tanéprap/avk JapaxacuHu aHukaaL
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.
1. KyyantmpruuHuHr kaHgan ww | Tanaba Onnanam Ba >kaBob
Oonatnapu mMaBxya? bepaam
2. Kywantmpriny A Oonataa | Tanaba Onnanam Ba >aBob
nwnaraHga oé.mkK. Heua GounsHKM | bepagm
TalIKWA Knnagm?
3. Kywantmpruny B Oonataa | Tanaba Onnanam Ba xaBob
2-60CKnY nwnaraHga oé.mkK. Heua GounsHKM | bepagm
Acocun TalIKWA Knnagm?
(65 MUHYT) 2.2. OknTyBYM BU3yan mMaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKULWHM AaBOM 3TTUPAAN.
Bunonap TpaH3ucTtopgaH KyyanTup-
FTMYHVHT YMYMWUA 3MUTTEP Y/aHWLL
cxemacu TYy3UAraH.
Tanabanap >wutagm Ba
Kywantmprnynmdr  Oocun  kuamw |
€316 onaan
yYyH  OOLWKapWUAyBYM  INEMEHT,
MaHba Ba R« KapLUMAMK
nwnatuaagu. KyyantmpruuHmHr

6aza 6unaH smuTTep opanamnOugarn
Knpuwmra Kydautmpmokun 60nraH
curHan 6epunagn. Kyyanran curHan
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KoJNeKTopaaH OJ/INHAAMN.
Kywantmpriny [3rapmac TOoKZAa
nwaawn yuyH —E¢ manba ynaHaaw.
Kyyantmprnynu KyYantupuLl
KO3 PULUMeHTH, napa-meTpaapw,
AX, AUX  xapakTepuc-Tukanapwm
aHWKNaHaaW. Kyuwantmp-rnuxm

3KBMBaseHT cxemanapu TtOOpwcun

Tanabanap TylWwyH4a Oocun

Kunagunap.
3-60cKny 3.1. MaB3yra sKkyH sacanaun, Tanaba | Tanabanap >swuTagm Ba
AKYyHWI 3bTMOOPMHM  acocun  Macanara | éanb onaau
(10 MuHyT) kapatunagn. ®aon TanabanapHu

pal6atnaHTnpunagn.

3.2. MycTtakun uw yyyH Basuda:

1. Kyyantupruugarv snemeHTNapHW | DWwnTaAn Ba
Ba3vdacnHN aHVK/IaLLL. aHVKaWTnpunaam
2. KyyantnprmnyHv napameTpaapuHm | wntam sa
aHaIUTUK NPOJACUHN E3NLL. aHVIKaLWTUpuIaan.
3. Kywantmprnynm Hasapum AX Ba | dwuTaanm Ba

AYX napHu KypwLL. aHWKAaWTUpmIaamn

17 - mawfynot 60nunua xynoca
Tanabanap 6unonap TPaH3NCTOPAAH TalKWA TOMraH Ky4yauTUPruYHUHL
YMYMUW  3MUTTEP  yaaHWW  cxemMacy, wuwnaw  npuHumny, AYX,  AX
napamMeTpaapn Ba 3KBMBaNEHT cxemack 60nunua buammra sra 60nagmnap.
Ly ©6wunaH 6up Katopga yaap  KYYauTUPrUYHW  TalKua  KuaraH

anemeHTNap:R,R's,R"s,Rs, C5,C51C 52 HUHM BasndanapuHu aHuknanaunap,
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Oamaa KyYanTUPIrUUHWHE KacK MapaMeTpiapy KyydamTupull >kKapaéHuza
Ky4YannwmnHn aHnknanam.
Busyan martepunannap

BolwkapuayBuM aneMeHT — BUNOAAP TPaH3UCTOP. Ec- KyYdanmTmprnuHm
Mwnawm yyyH 3apyp 6araH maH6a.

E«- konnektop TOKMHM OoCKn KWUAYBUM Ba UMKULL  KYYJaHULLWHU
aMnanTygacnHM aHNKIOBYU KapPLUWNAKK.

CvlOumnap C,1, Cao — TOKHM O3rapyBYaH Tawwkma 3TyBUMCUHK [Tkazaaw,
TOKHUHT O3rapmac tawkun 3tyBUYncuHM Orkasmanaw.

R'6,R"s — xupumiga tuad [Brapmac Oomataum Oocun Kuimmub Oepud, 0Oasa,
KOJUIEKTOp, AMUTTEp [Brapmac ToknapuHu Ba OyHTa MOC AMHUTTEp, KOJIEKTOp, 0asa
rapmac kywranunuiapau Docun Kumagu.

C, — mandwuii reckapu 6o0nanum Hocun Kumaau.

R, — TPaH3NCTOPAa TepMOCTa6VIﬂVI3aLI,VIF| Oocwun Knaaan.
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Ky4yallTHupruyHy yMmyMuii JMMUTEP YJIAHUII CXEMaCH

Ba 3JIeMEHTJIAPUHUHT Bazudacu

Mabpy3a MalIFyJJOTHHHHT TEXHOJOTHK KapTacH

(18 mamryJioT)

bockunuy

BaKTK

@aOﬂMﬁrMa3MyHM

OxkntyBUN

Tanaba

1-60cKny
Knpwuw

(5 MUHYT)

1.1.0kyB MawOynoTUHUHT MaB3y pexacu
Oampa KyTuaaérraH Hatvxkanap mMabiyMm

KnanHaawn.

SWwnTnnaam Ba €316

onaaunnap

2-60cKkny
Acocun

(65 MUHYT)

2.1 TanabanapHwu papcra Tanéprapamk

JapaxacvHW  aHMKNalW  YYyH  Te3Kop
caBos »aBob Orka3zunaan.

1. Ky4yanTupruuyHuHr ymymum smutrep
yNaHULW cxemacuga KydanraH curHan-
HWHI KaCW napameTpun Kydasau.

2. Yukunw YER

CUIHann Knpuul

CUrHanm dazanap dapku

opacugaru
Heya rpasyc?
3. KOn

KyYanTUpruyHuHr

Kackagin quaMTMpFMQAa

YMYMUN  IMUTTEpP
yNaHULW CXaMacu KyYanTUpruynapHUHL
Kavcy 60ammunga vwnatunagn.

2.2.

donganaHraH Oonga mabpys3a OKuwHM

OkuTyBUM BUM3yan MaTepuangaH
A,aBOM 3TTMpaaM.

Bunonap  TpaH3uctopgaH  Ty3uaraH
Ky4anTupruyHm ymymunn 6asa ynaHuw
cxemacu. Kyvantmpruddm Oocun kuanw
y4yyH BoLuKapuayBum anemeHT, MaHba Ba
R« KapLUMANK nwnaTunagm.

Ky4arTMprnyHuHr smmttep 6unaH 6asa

opanmungarn  KMpuwmra  Kydyamtup-
MOKuM  60nraH  curHan  Bepunagw.
KyuawnraH CUrHan 6a3a IET

KonnekTopAaH osnvHaau. (6asa Kupuw
92

Tanabanap »xaBob bepaau

Tanaba Onnanan Ba xaBob

bepaam

Tanaba Onnanan Ba aBob

Hepaan

Tanaba Onnanan Ba xaBob

bepaam

Tanabanap 3wWuTagn  Ba

€316 onaan




Ba YMKMLL 3aHXMPU YUYH YMYMUW).

-E«x  maHba  konnektopra  ynaHaaw.
Kyyantmprnynm  kyyantmpuiw  KO3d-
ovumeHtn, napametpnapu, AX, AYX
XapakTepucTukanapm aHVKNaHaau.
Oamaa Ky4anTuprnyHu 3KBUBaNEHT
cxemacu TO0pucmpa Tanabanap TywyH4Ya
Oocwn kunagunap.

3-6ockmy | 3.1 MaB3yra skyH scanawn, Tanaba | Tanabanap 3wwutagn Ba

AKyHWI 3bTMOOPUHM acocun mMacanara | é3nb onagm
(10 MuHyYT) | KapaTUnaam. daon TanabanapHu
pald6atnaHTnpunagw.

3.2. MycTtakun vw y4yyH Basuda:

1. Ky4yanTmpruyHuHr napameTpaapuHu | JwmnTagm Ba

aHannTUK ndosacnHn E3nL. aHVKnawTnpunaam
2. Kyyantmpruy snemeHTaapHn Jwuntaam Ba
BasndacMHN aHUKNALL. aHWKNaLWTUPUNaAW.

3. KyyantnprnyHm Hasapum AX Ba AYX | SwuTtagm Ba

JTapUHUN KypunL. aHUKNaWTnpwmniagn.

18 — mawfynot 60nnua xynoca
Tanabanap bunonap TPaH3UCTOPAAH TalKWA TOMraH Ky4YauTUPrUUYHUHSL
ymymun  6aza  ynaHuWw  cxemMacw, uvwaaw  npuHumnn,  AX,  AYX
napamMeTpiapu Ba 3KBMBaNEHT cxeMmack 60nmua bunmmra sra 6Onagmnap.
LLly 6bunaH 6bup kaTopaa ynap KyydauTUPrMYHW TalKWA KWAraH 3nemMeHTaap:
R'6,R"s,R5,Ca1Ca2 HWUHT Ba3ndanapuHu aHVKnanamnap. Oamaa
KYYaUTUPTUUYHUHT  KaWcu  napameTpsapyv  Kydyautmpui  >KapaéHuaa

KyYannwmnHn aHnkKnanam.
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Busyan martepunannap

BowkapuayBum anemeHT bunaap TpaH3uctop. E, — KyyanTtmpruuHm
Mwnawm yyyH 3apyp 60araH max6a.

Cai, Ca, — 3nekTp TOKMHM O3rapyByYaH Tawkun 3TyBUYMCUHU Orkasagw,
371eKTp TOKMHK [O3rapmac Tawkun 3TyBUnMCMHM Orkazmanan.

R'6,R"s - kupummma tuad Brapmac Oomatau Oocmn KumuO Oepaam Ba Oasa,
KOJUIEKTOp, 3MHUTTEp [Brapmac TokIapuHH OyHra MOC SMHUTTEp, KOJICKTOp, 0Oasa
(srapmac KyWIaHUILIAPHHA Oocun K¥taiu. R, TpaH3ncTopaa

TepmocTtabunmsaunsa Docnn knanb bepaan.
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19-pacm.

Kyyantmprinynm Y3 ynaHnw cxemacwu.
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20-pacm.

Kyyantnprmunum YK ynaHmw cxemacw.
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Ky4yaiiTupruaiapHu yMyMuil KOJUIEKTOP YJIAHUII CXeMaCH

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(19 mamryJioT)

Bocknyu

BaKTU

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwnw

(5 MUHyT)

1.1.0xkyB mMawOynOTUHUHI MaB3y pexacu
Oamza KyTunaétraH Hatuxkanap mMabaym

KnanHaawn.

dWnTUNaaM Ba €316

onagunap

2-60CKMY
Acocun

(65 MUHYT)

2.1 TanabanapHu pjapcra Taméprapank

JapaxacuHW  aHuKaaW  YYyH Te3Kop
caBon »XaBob Orka3zunaan.

1. KyyanTtmpruy ymymun 6asa ynaHuwl
cxeMacuaa KyydamraH CUrHaNHWHE Kancu
napameTpaapv Kyyaaam?

2. Yuknmw  curHaam  BunaH  KMpuL
curHanam opacuga dasanap dapkm Heua
rpagycra TeHr?

3. KOn

KyYauTUPIUYHUHT YMyMuA 6a3a ynaHuw

KacCkaain Ky‘-IaI7ITI/IpFVI‘-Iﬂ,a

cxemacu KYyYauTUPIrUYHNHT Kancu
60nvmuaa vwnatunaan?
2.2.

donganaHraH Oonga Mabpysa OkMwHK

DKVITyB‘-WI BMU3yan MaTtepuanlaH

4aBOM 3TTUPaan.

Bunonsp  TpaH3uctopgaH  Ty3uaraH

KyYaUTUPTUYHUHT  YMYMWUA  KOANEKTOP

yJ1aHUL cxXemMacu TYy3WATaH.

Kywantnprnyum  Oocmn  kuanw  yyyH

HoLuKapuayBun 3/1eMEHT, MaHb6a

nwnatmnnagn. KOJ’IFaH ANEMEHT1Iap

cxeMaHu HOopMaJ nnalin ydyH XxXm3mat

kvnagn. baza  amutTep  opanuOura

KMpUW  curHanm  bepunagy,  UYMKULL

ChrHaan sMunTTepdaH OJinHaawn. Cxema

Kackagnap opacura ONAMHTU  KacKad-
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Tanabanap xaBob 6epaan

Tanaba Onnanan Ba xaBob

Hepaan

Tanaba Onnanam Ba xaBob

bepasm

Tanaba Onnanam Ba xaBob

bepaam

Tanabanap >wutagm Ba

€316 onaan




HAHT  YMKULW  KaPWWIUTUHW  KEAUNHTU
KaCKafHUHI €KW HOKJIaMaHVHI  KUpULL
KapLUMAUTVHA MYBOGUKIALLITUPULL YUYH
nwnaTnaagm. Kyyantmprnynu
Kydyantmpuw Ko3douumeHTtn, AX, AYX
napwn  aHuknaHagw. Oamga  kyyam-
TUPTNYHY 3KBWBaNEHT cxemacu
TO0pucnaa Tanabanap TywyHya Oocun
Knnaaunnap.

3-6ockmy | 3.1.  MaB3yra skyH sfAcanau, Tanaba | Tanabanap >swutagm  Ba

AKyHWI 3bTMOOPUHM acocunm mMacanara | €3nb onagm
(10 MmHyT) | KapaTUNaam. ®aon TanabanapHm
pal6atnaHTnpunagn.

3.2. MycTtakun nw y4yyH Basuda:
1. KywyantupruunapHun napameTpaapuHun | dwmTtaan Ba
aHaINTUK NPOJaCUHN E3NLL. aHVKaWTnpunaam
2. Kyyantmpruygarn  snemeHTapHu | dWntam Ba
BasndacnHM aHMK/aLLL. aHVIKaLWTUpuiaan.

3. Kyvantmprmnunm Hasapum AX Ba AYX | Swutagm Ba

NapHU KypuLL. aHVKNaWTMpuaan

19 - mawfynot 60nnua xynoca

Tanabanap 6unonap TpaH3UCTOpPAaH TawKWA TOMAraH Ky4amTUpPruvHu
YMYMUWN KOJINEKTOP YyAaHWwWw cxemacu, uvwnaw npuHumny, AX Ba AYX
napameTpiapy Ba 3KBMBaNEHT cxemanapu 60nmua  OGuammra  ara
6naamnap. Wy 6bunaH 6Gup katopaa ynap Ky4anTUPruuHW TalKWA KWAraH
anemeHtnap: R'e,R"5,Ci1,Ca2,Rs  napHuHr  BasvdanapuHu  aHuknangunap,
Oampa 6y cxemMaHuHr BasudacuHu umwnaw colacmHu benrvnanaunap. by
aHVIKNAHWL KYYaNTUPIrMYHWHT napaMeTpaapuHn  KaTTaamknapura kapab

benrnnaHaan.
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Busyan matepuannap

BowkapunyBun 3nemeHT — 6Gunonap TpaH3ucTop. E.- KyyanTtmpruy
MaHbanw.

Ca1, Caz — 201eKTp TOKMHUHT O3rapyByaH TalKua 3TyBUMCMHM [OTkazagw,
TOKHWHI O3rapmac tawkun 3t1yBUMCKMHKM Orkazmangm.

R'6,R"s — xupumiga tuay [Brapmac Oomatau Oocun Kuaubd Oepaam Ba Oasa,
KOJUICKTOp, ASMUTTEep [Brapmac TokiapuHu Ba OyHTa MOC dMHUTTEp, KOJICKTOp, Oasa
kywianumnapuan ocun Kumaau.

R, — TpaH3ucTopaa Tepmoctabuamnsauns Docmn kuanb bepaaw.

98



YMyMuUil HCTOKIM KYYaUTHPIru4
Masbpy3a MalIFyJIOTHHHHT TEXHOJIOTHK KapTacH

(20 mamryJi0T)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tavéprapank AapaxacvHn aHukiaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. KyyalTMprnyHuHr ymymum kon- | Tanaba Onnanam Ba >kaBob
NEeKTOp yNaHMLW CXeMacu HUMa Y4yH | bepagw

nwnatmnagm?
2. Kyyantmprunynm kaicu | Tanaba Onnanam Ba xaBob
napameTp-napu ky4dasgm? Hepagu

3. Ca, Ca - anekTponntuk | Tanaba Onnavam Ba >kaBob
cnmmnap HUMa y4dyH Kepak? Hepagu

2.2. OkutyBYM BM3yan Matepuangat

2-60CKnY donganaHraH Oonaa Mabpy3a
Acocum OKMWwHW AaBOM 3TTUPAAWN.
(65 MUHYT) MangoH TpaH3ucTopaapu OpKaau

YMYMWUWN  UCTOKAN  KyYaUTUPTrUYHU
yNaHuL cxemacy, CTOK-NCTOK
XapakrepucTumkacw, napameTpu
3KBU-BaJIEHT cxemacu Oakvaa | Tanabanap  3wmtagnm  Ba
MabaymMoOT bepunagn. €316 onaam

HOknama XapaKTepuUCTUKaCHM
KypvLl Ba WLWYM HYKTaHW aHWKNALL.
MpuvHUMNMan  cxemaHu  TawKun
KUATaH 371eMeHTnapHu  Basudacw.
MangoH  TpaH3ucTopu opkanu

Oocwun KUJNHIaH CXeMaHWHr

6unonap TpaH3ncTop opkaan Docwn
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3-60cKkny
AKYHWI

(10 MuHyT)

KUAWHTaH KyyanTuprmygan
ad3anaunrn Oaknaa MabayMOT
bepunagw.

3.1. MaB3yra fikyH scanamn, Tanaba
3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw y4yyH Basuda:
1. Kenr

TPaH3UCTOPUHM

TapkairaH  MaWzoH
CTaTmK

XapaKkTePUCTU-KaNapuHM

cnpaBoYHMKAaH KOunpmw?

2. Jlabopatopwus H6ax3zacmaaru

MawngoH TPaH3UCTOPAAPUHM

napaMeTpaapyHM aHMKAaLL.

3.  JlabopaTopwus 6ax3acmaarm

MalAOH TPaH3UCTOPAApPUHL KyBBaTK

60nnua rypydnapra axpaTtum.

Tanabanap >swuTaam

€316 onaan

dwunTtaanm Ba

aHUKnawTpunnagn

SwunTtaan Ba

aHUKNawTrpwmnaagn.

JwmnTagm Ba

aHUKNaWTnpunaagn

Ba
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20 — mawfynot 601Munua xynoca

Tanabanap MaWAOH TPaH3UCTOpPJAAPW OpPKaAW Ty3uaraH YMyMUW
ncroknm  kyvanmtmprid tO0pucnga ymymunm Kymngarvda buavmra ara
60nagmnap.

KyYauTUPIrUUYHUHT NPUHLWANAA CXeMacu,

KyYanTUPruuHU TalKWa KUAraH a3neMeHTAapUHUHE Ba3udacy;

Ky4anTupruy napamerpaapw;

3KBMBaJEHT CxemMacu Ba uwnatunagmrad colacn Ba  CxeMaHWHT
aHanornapu bunaH coanwTmpul Hatmxacnaa Ddocun 60nraH OTyKNapw.

Busyan martepunannap

BolwkapuayBun sneMeHT — MauAoH TpaH3ucTopu. E.- Kyyantmprunu
MaHbaunw.

Ec- kosnnektop TOKMHM Oocun KuayBuYM Ba UYMKULW  Ky4YNaHULLWHU
aMMANTYAACUHW aHVKNOBYM KapLUUIUK.

Ca1, Ca2 — 21eKTp TOKMHUHT [3rapyBYaH Tallkua 3TyBUYMCMHM Orkazagu,
371eKTp TOKMHK O3rapmac Tawkun 3TyBUnMCMHM Orkazmanan.

R'3,R"3 — kupumaa tuaa Brapmac Oomaram Oocun Kumub OGepaau Ba CTOK,
MCTOK 3aTBOp TOKJIAPHHHM Ba Oynapra Moc KywiaHunuapau Hocun Kumaau.

Ry, — ManmgoH TpaH3uctopuga Ttepmoctabuamsaumsa Oocumn  knanb

bepaaw.
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Kyuwantupriynmn YC ynaHuw cxemacwm.
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YMyMuil CTOKJIN Ky4anTHPru4

(21 mamryJioT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB

pexacu

MalwOynOTUHWMHT  MaB3y

Oamaa KyTUiaéTraH

HaT>Xaslap MabJlyM KWINHagW.

dWnTUNaaM Ba €316

onagunap

2-60cKuny
Acocum

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk AapaxkacuHU aHukaaL
y4yH
Orkasnnagn.

Te3kop  CaBos  XaBob
1. MangoH TpaH3MCTOpU Heya Xun
yNaHuLW cxemMacura 3ra Ba KkaHjaw
HOMJ1laHaAmn?
2. MawngoH TPaH3UCTOpPUAAH
Ty3uaraH KyYanTnpruyiapHu
KaHzZan Xapak-Tepuctukacmu
MaBXya?

3. ManfoH TpaH3UCTOpU Ky4anTup-
cxemanap  6unad
Ouncob

cxemMagaH

TMUYHKM  BoLlka

bupra aHaNNTUK
KnnaétraHaa, KaHaau
bonganaHnnagn?

2.2. OknTyBYM BU3yan MaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKMLWHW 4aBOM 3TTUPAAW.

MawnaoH

TPaH3NCTOPK opKann

YMYMWUN  CTOKAN  KyYaUTUPruyHu

yNaHuLW cxemacm CTaTuK
XapakTepucTnkanapw,

napameTpiapu, 3KBMBAJIEHT CXxema
Oakvaa mabaymotra ara 60nagunap.
HOknama XapakTepucTnKacuHm
KYpULl Ba WYX HYKTaHW aHMKAaLL.
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Tanabanap xaBob bepaan

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanam Ba xaBob

bepaam

Tanabanap >3wutagm Ba

€316 onaan




3-60cKny
AkyHun

(10 MuHyT)

I'IpMHu,mman CXemMaHum TalwKkun

KWAraH 371eMeHTaapHu  Basudacw.
MangoH TpaH3ucTopaapu OpKaau
Oocnn KuamHraH cxema adsanauru
Oakvaa mabaymoTtra ara 60nagunap.
3.1. Ma3yra fakyH ficanau, Tanaba
acocum

3bTMOOPUHM Macanara

kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:

1. YmMymum croknm ynaHraH Ky4yam-
TUPTNYHU napameTpaapuHu
OpraHn.

2. YMYMWUN CTOKNW ynaHraH Ky4vam-
TUPTUYHM  CTaTUK XapaKTepucTuka-
napviHun OpraHniw

3. YMyMWW CTOKAWN yNaHraH Ky4yam-
OonatmnHu

TAPTMYHUHT  AMHAMUK

OpranHu.

Tanabanap 3WuUTaam

€316 onaan

JwuTagm Ba

aHUKNaWTnpunaagn

dwunTtaan Ba

aHUKnawTnpwunaagn.

JwuTagn Ba

aHUKNaWTpunaagn

Ba

104




21 - mawfynot 601Munua xynoca

Tanabanap MavgoH  TPaH3UCTOPW  Ty3WaAraH YMymMunM  CTOKAU
Kyyantuprud tTO0pucmnaa Kynngarnda buammra sra 6Onagmnap:

KyYaUTUPrMUYHWHT NPUHLMANAN Cxemacy;

KyYaUTUPrMUHW TalKWA KMIraH SNeMeHTNapHUHT Ba3ndacy;

Ky4YauTUPrMyHW napameTpiapu;

5KBMBAJIEHT CxemMacy;

nwnatnnagurad coacy;

CXeMaHWHI  aHasnorfapu  6unaH  coamwTmpuand  adsannmknapuHu
aHUKNnaHaaw.

Busyan marepuannap

bolwkapuayBun 3sneMeHT — MaufoH TpaH3ucTopu. E.- Kyyantmpruny
MaHbanw.

Ca1, Ca2 — 2nekTp TOKMHWHT O3rapyByaH Tawwkua 3TyBUMCKMHM OTkasagw,
TOKHUMHT O3rapmac Tawkun 3tyBUncuHm Orkazmangm.

R'3,R"3 — kupumaa tuaa Brapmac Oomaram Oocun Kumub OGepaau Ba CTOK,
HCTOK Ba 3aTBOP TOKJIAPWHHU Ba yjdapra MOC Ky4JIaHUIJIApHU Oocun Kuiaaau.

R, — MamaoH TpaH3uctopuga Ttepmoctabuamsauma DOocun knamb

bepaaw.
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Kyyantnpriudm YW ynanuw cxemacm.
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Kyn kackaaiu KydauTupruy
Masbpy3a MalIFyJIOTHHHHT TEXHOJIOTHK KapPTacH

(22 mamryJioT)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap MabJym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk gapaxacvHu aHukaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. YmMymnn crokam Kydamtuprmnyga | Tanaba Onnanam Ba >kaBob
CUTHANHN Kancu napameTpu | 6epagm

Kyyasam?

2. Kywantupruugarm ncrok | Tanaba Onnamam Ba xaBob

KapLUMAUTA HUMaA YUYyH Kepak? 6epagu

3. Ymymunn ctoknm Kydamtmprudga | Tanaba Onnanam Ba >kaBob6

2-60CKnY KyuynaHuw  60nnuya  kyyantmpuw | bepagm
Acocum KO3OPULMEHTM KaHuara TeHr?
(65 MUHYT) 2.2. OknTyBYM BU3yan mMaTepuangaH

dbonpanaHraH Oonga Mabpy3a
OKWLWHW faBOM 3TTUPaAW.

Cvlum  opkann 6o0naHraH  «k0On
Kackaanm KydanTupruyiap
Kackagaapga ymMymMun Kydantmpuil
Tanabanap >wutagm Ba
ko3adppuumeHtn. AYXcu. Kackagnap |
€316 onaan
opacuaaru 3N1EKTPONNTUK
cnOuvmMHMHr  Basmndacn. Cxemagaru
Co, Ry, HuHr Basugpacu. Yacrora
By3unamL KoabdmumneHTI.

KyyantmprnuHmur aMmnauTyaa

XapaK-TEPUCTUKACUHUHT ~ Xap  XWA
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3-60cKkny
AKYyHWM

(10 MuHyT)

HyKTajapum-garn wmw4ynm HyKTa Ba

WYX  HyKTanapgarm  HOYM3UKAN
By3namw. ®a3za By3nanLHN yMyMUN

Cxema
Basndacn. AYX

ANEMEHTNIAPHUMHI TabCUNPN.

nmduHancn.

ANEMEHTNAPUHNHT

3.1. MaB3yra sikyH scanamn, Tanaba

3bTMOOPUHM  acoCcMi  Macanara

kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw yyyH Basuda:

1. Yy

Kackagnapwn anoduaa BasndacnHm

Kackaganm  Ky4anTupruyHu
OpraHuiu.
2. Ky4yanTmpruyHmn napameTpaapuHu

aHNKNall Ba DpFaHI/ILU.

3. Y4 kackagam - KyvauTtuprumyza
MwnatuaaguraH  TPaH3UCTOPAApPHMU
aHMKAaLL.

Tanabanap >swuTaam

€316 onaan

SwunTtaan Ba

aHUKNawTpunnagn

JwuTagm Ba
aHWKNaLWTNPUNaAW.
JwuTagm Ba

aHUKNaWTnpunaagn

Ba
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22 — mawfynot 60Munua xynoca

Tanabanap 3ta Kackaganm  KyyauTuprmyd  yHWHr  Basudacum Ba
nwnatnamw coacn 60nmua TywyHuara sra 60nagunap. Wy 6unan 6up
KaTopZa Ky4anTmpryHmHr AYX cu, wnwum obnactm  Kackagnapuaaru
HOUM3MKAW, YacToTaBuK, asaBuin  Oy3mauwnap yaapHW  aHWKNAL,
eMeHTAapuHUHE Basmdack TO0pucnaa TywyH4anapra ara 6naannap.

Busyan marepuannap

YMymMun  kyuynaHuw 60nmua kyyantmpuw koddduumeHtn xap 6up
KaCKagHWHT KyYaaHWLL 60nmua Ky4YanTmpuiu KO3QPULNEHTH
kOnantnpwunagw.

Yactota 60Wnuya ymymumn  Oy3umamw  KoadduumeHtn xap 6up
KackagHWHr yactoTta 60inua bysnamw KodddbuumneHtTaapmHn kOnantmacura
TeHr. ®aza 60inua ymymunm 6y3manw ko3dduumneHT Kackagnapgarm dasa
Oy3nanw KodIpbmuneHT-napuHmn nmunHancura teHr. Yumsumkam bysnamwaa
AYX HUHr macT Ba HOKOpM 4acToTanapga oOysumaumw coamp 60nagm. OpTta

KkncMmuga sca Ku O3rapuamacaaH Konagu.
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23-pacm.

NA KOCKaIJIN CUTUM OpKaJIn OoriaHra” TPAaH3UCTOP.
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KyBBaT Kyuantupruum

(23 mawrynor)

Ma'bpy3a MaLWFYNTIOTUHUHT TEXHOJIOTUK KapTacu

bocknu Baktm

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwnw

(5 MUHyT)

1.1.0kyB

pexacu

MalwOynOTUHWMHT  MaB3y

Oamaa KyTUiaéTraH

HaT>Xaslap MabJlyM KWJINHagWN.

dWnNTUNAAM Ba €316

onagunap

2-60cKuny
Acocum

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk AapaxkKacMHU aHukaaL
y4yH
Orkasnnaan.

Te3kop ~ caBon  >KaBob
1. Huma yuyH Kyvantmpuwga yu
Kackaanm KyyanTmpruy

nwnatmnagm?

2. Oap 6up kackagHVHT Bazudacy
Ba CWTHaNHUHI KaucW napameTpu
Kancu Kkackagja Kyydasagm?

3. Kackaggarn  6y3uaviunapHuHL
6up bupura myHocabaTtm KaHaam?
2.2. OknTyBYM BU3yan mMaTepuangat
dbonpanaHraH Oonga Mabpy3a
OKWLWHW faBOM 3TTUpPaAW.

KyBBat Kydantmprmnun. «A» Honataa
MWIOBYM TpaHCHOpPMaToOpAn KyBBaT
KyYauTUPrnyvHUHT ApuHUMAnan

cxeMacn  Ba wvwJjall  npuHUMnn.

XapakTepuctmkacy, napamMmeTpaapm.
Nwnatmamw colacmaarn cxeMaHuHr
adpsanamrm Ba Kamumaumrn. bouika
KaHAaW

cxema by  cxemaHu
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Tanabanap xaBob bepaan

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanam Ba xaBob

Hepaan

Tanabanap >wutagm Ba

€316 onaan




anmawTmpa  oanvwun  tOOpucmaa

TywyH4yara 3ra 60na onagmnap.

3-60cKny 3.1. Ma3yra akyH ficanaun, Tanaba | Tanabanap >swwutagn  Ba
AKyHWI 3bTMOOPUMHM  acocum  mMacanara | €3nb onaau
(10 muHyT) kapatunagn. ®aon  TanabanapHu

pal6atnaHTupunaam.

3.2. MycTtakun uw yyyH Basuda:

1.Cxemagarn  TpaHCOOPMATOPHUHT | DWKTaAM Ba
Bazudacnm OMPUHUM Ba WKKUHYW | aHUKAAWTUPUAAAM
Opampaaru yyndamnap  COHWHMU
aHVKNaLL.

2. «A» Oonataa wvwnanauraH | Swmtagam Ba

KyYanTUprmyHm rpadoaHannTUK | aHMKNALITUPUAAAW.

ycny6 6unaH aHanm3 KUauLL.

23 — mawfynot 60Munua xynoca
Tanabanap «A» Oonatga vwnoBYM TpaHCHOPMATOPAM KYyHANTUPTUYHU
Mwinaw NPUHUMNW yIaHULW CXeMaCK, XapakTepUCTUKacK, 3N1eMeHTIapUHUHT
Basndacy, napametprapwn. [padoaHanntnk ycayb opkaam  aHanus
kvnagmnap, Oamaa nwnatmanw coacnHm aHuknaw Hopacuga TywyH4ara
sra 60nagunap.
Busyan marepuannap
«A» Oonatga VLWA0OBYUM KYHaUTUPrny nwumn XapakrtepuctukaHuHr Opta
KMCMUAA nnanguran TpaHchopmaTopan KyvyanTmprmy.
TpaHCcPOpPMaTOPHUHT TpaHchopmaLma KO3pbULMEHTH -
TpaHCPOPMATOPHMHT BUpMHUKM Opamugarn uyynamnap COHUHWU WUKKUMHYUK

Opamugarn  uyynamnap coHura Hucbatn. CxemaHuHr domgann v
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KO3C|)C|)VILI,VI€HTVI YMKmnigaru KyBBaTHMW, CXeMaHum vaan Y4YyH

NeMeHTNapra capc|> 60nraH KyBBaTHUHT HucbaTn bunaH dHWKNaHadW.
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A xonatga vwaoBUM TpaHCcPapMaTpan KyBBaT KydauTUprnum
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HMKKH TAKTIH KYBBAT KyYa TUPTU4HU

(24 mamryJioT)

Mabpy3a MallIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB  MawOynoTUHUHT  MaB3y
pexacu Oampa KyTunaéTraH

HaTv>XaJslap MabJlyM KWJINHagW.

SWnTUNAAN Ba

onagunap

é31nb

2-60cKny
Acocunin

(65 MUHYT)

3-60CcKny

AKYHWI

21 TanabanapHu Aapcra
Tanéprapavk AapaxkacvHW aHuKnaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. «A» Oonatga vwnanaurad TpaHc-
dbopmaTopan KyYanTuprnyHu
donganu L Ko3apdmLUMeHTH
KaHuara TeHr?

2. «A» Oonatga vwnanamrad Kyvam-
TUPTMYHW  KaHganm ad3annurm  Ba

KaHZan KaMunanrn MaBXya?

2.2. OknTyBYM BU3yan MaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKMLWHW 4aBOM 3TTUPAAW.

Nkkn TakTAN KyBBaT
KyyauTupruynapm. MpvHUMnunan
CXEMAHWHT  Ty3UAuLK, nwnaw
APUHLMAK 3NeMEHTNAPUHWNHT
Basndacn, KMpUW  Ba  UMKML
TpaHchopmaTOpIaPUHUHT

Basndanapw. CxemaHu
TpaHchopmMaTopcm3 MUKPO-Cxemasa
Oocnn  Kuavw  BapwaHTaapu  Ba
bolwka cxemanapgaH apsannvknapm.
3.1. MaB3yra fikyH ficanamn, Tanaba
3bTMOOPUHM  acocMi  Macanara
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Tanabanap xaBob bepaan

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanan Ba aBob

Hepaan

Tanabanap >swuTaam

€316 onaan

Tanabanap >swuTaam

€316 onaan

Ba

Ba




(10 muHyT) kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:

1. VIkkn Taktan KyBBaT KyyauTtup- | JWKTaaM Ba
rmynapvHm  Mukpocxemaga Oocwn | aHmknawTMpmnaan
KUAULW cxeManapuHu OpraHuL.
2. Nkky TakTam KyBBaT Ky4dawmTup- | dWwMTajM Ba
TMUMHUMHE  OUp  TakTAW  KyBBaT | aHMKAAWTUPUAAAN.

Kyydyantupruumaan absannuvru.

24 — mawrfynot 60nmua xynoca

Tanabanap  wkknm  TaktTam  «B»  DOonatga  vwaoBuM  KyBBaT
KyYanTUpruuiapuHnm — npuHUMnuMan  CxeManapuHu  Ty3uw,  vuiiaLl
NPUHUMANHKU MUKpOCXemanapga TpaHchopmaTopcns cxemanapHu Oocun
kmavw Oamga 6y cxemanapHu koaraH [OrtraHnapugaH adsannvknapw,
anHuKca tokopun doungany mw kosboduumeHTtn TOOpucnaa TywyHyara sra
60nagunap.

Busyan matepnannap

Nkkn Taktam KyeBaT KydamTtuprudaapu - «B» [Oosnatga wwiosun
Ky4YanTupruuiapHn Ynkuwaa viatmnagamrad Kyyantmprmu.

NKkkn Taktan KyBBaT KydantmprunumHu - «B» DOosnataa wvwnanawurad
BapVaHTUHUHI MuKpocxemManapga Oocun kuanwaa — TpaHchopMaTopcums,

cvnm épaamnga Docnn kuanHaawn.
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AbHU 6VIpl/IH‘-Il/I TakKTna Ee, MaHba cmcbamp,a XN3MaT KUaCa, UKKNHYUA

TakTMaa cvlumra nnduaraH anekTp ManZoOHHWHE pa3spsanaHmw  Oucobura

CXEMAHWHI ApMU nwnanan. YMyMum cxemaHuHr ¢.m.k. 85% rava etnn

MYMKWH.
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NKKn TakTan KyBBaT Ky4yanTmpruym.
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26-pacm.

NKkkn TakTan KyBBaT Ky‘-lal7ITl/IpI'VI‘-Il/IHl/I MNKPOCXeMada XOCUJT KNAnLL
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KyuaiiTupruuiapaa reckapu 0yriaiaHuII
Masbpy3a MalIFyJIOTHHHHT TEXHOJIOTHK KapPTaCH

(25 mamryJioT)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk gapaxacvHu aHukaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. «B DOonatga» wwnoBum KysBaT | Tanaba Onnanam Ba >kaBob

KyYanTUPruumHUHT &.1.K. KaH4a? Hepagu

2. Wkkn Taktam  kyyanmtmprmuga | Tanaba Onnanam Ba >xaBob
CXEMAHWHT MaHba 6bunaH | 6epaau

TabMuHAawaa Eg AaH Tawkapu sHa
KaHAaW 31eMeHTAaH NKKUHYN

MaHba cndatnaa donganaHmnnagn?

2-60cKuny 2.2. OknTyBYM BU3yan MaTepuangaH

Acocum dbonpanaHraH Oospa Mabpy3a
(65 MUHYT) OKMWHW AaBOM 3TTUPAAN.

Kywantuprnunapga Teckapu

6o0naHnL. Teckapu

6o0naHUNLLHWHT TypAaapwu:

KydauTUPrMyHM MW >XKapaéHura
5 3 Tanabanap 3wutagn Ba
donpga kentmpysun T.b, dounga | .
€316 onaan
KeNnTMpmoBun Teckapy 6o0naHunw.
Myc6bat Ba MaHdun Teckapu T.b. ra
60nnHagn. Wy 6unaH 6Gup kKatopaa
Tanabanap  TOK  60MMua Ba
KyuynaHuw 60nnuya, napannen Ba

KeTMa-keT Teckapn 6o0naHuwnap

6bunaH  TaHuwaawnap. Cxemaga
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3-60cKkny
AKYyHWI

(10 MuHyT)

KyYamTUPruyHn  Kamcm  KUCMUAaH
T.B. HU onmb Kanmcm Kncmm 6BunaH
TB. Hun

TywyHua Docun kunagw.

6o0nanmwn  TOOpUCKaa

3.1. MaB3yra sikyH scanamn, Tanaba

3bTMOOPUHM  acoCcMi  Macanara

kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw yyyH Basuda:

1. AHnK cxemanapga T.b. Hu Oocun
KAINLL.

2. MaHoun Teckapn 6o0naHuw Ba
Mycbatr  Teckapu  6o0naHunLWHK
axparta 6uanw.

3. 3néH kentmpysuu T.b. napHu
KenTmpno

KaHAau dakTopnap

YNKapPULWMHN  aHUKNALL.

Tanabanap >swutaam

€316 onaan

SwunTtaan Ba
aHVKnawTnpunaam
JwuTagm Ba

aHUKNaWTnpwmniagn.

dwunTtaanm Ba

aHUKnawTnpwmnaagn.

Ba

25 — mawrynot 601Munua xynoca

Tanabanap T.b. HM MOOMATUHU KyYaNTUPINY YUyH KenTupmb udmkapraH

donga Ba 3méHnapw, T.b. HuHr Typnapu TOOpucnga TywyHya Oocun
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knmnagmnap. Wy 6unan 6up katopaa T.b. HWHr aHWK CXemanapuHUHL
kaepugaH oanb Kaepura yaaHuWWHW aHuK bunaamnap.
Busyan matepnannap

Teckapy 6o0naHuWw — KyYaUTUPIUYHUMHE MabayM KUCMWU YMKALLAAH
onnb Knpuw Kkncmura bepunagmn.

MycbaTt Teckapu 6o0naHuwaa kupuw curHanm 6unad T.b. curHanm
kOwmnanwm HaTuxkacuaa dasanap dapkm 360°,0 60naam.

MaHdun Teckapn 6o0naHuwaa kupuw curHaam bunan T.b. curHanm
KyLUMAMLWKW HaTuKacmaa daszanap dpapku 180° 60naguw.

Tok 60nnua T.b. ga T.b. KyunaHUWHN OAMHIAH HyKTanapu FOKAaMaHu
KeTMa-KeT HykTanapugaH onvHagwn. Kyunanvw 60nnua T.B. ga T.b. toknama

KydnaHunwinra napaninen HykKranapgaH oJinHagn.
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KyuyanTtnpruunapga teckapun 60rnaHumLL.
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Y4 kackauiy y3rapMac TOK Ky4auTHPru4u

(26 mamryJi0T)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB

pexacu

MalwOynOTUHWMHT  MaB3y

Oamaa KyTUiaéTraH

HaTv>XaJslap MabJlyM KWJINHagW.

dWnTUNaaM Ba €316

onagunap

2-60cKuny
Acocum

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk AapaxkacuHU aHukaaL
y4yH
Orkasnnagn.

TE3KOP caBon >aBob

1. Kywantuprunyga Teckapu

6o0naHnw aed Humara anTunaan?

2. KaHgan teckapw 6o0naHunw 6op?

3. Teckapu 6o0naHunWHMHI donaa
TOMOHW HMMaaa’?

2.2. OkutyBYM BM3yan Matepuangat
donganaHraH Oonaa Mabpy3a
OKWLWIHM AaBOM STTUPAAN.

O3rapmac TOK Ky4Yantmprmuu,
NPUHLMANAN CXemacu, Xapaktepuc-
TUKacw.
Mwucon

Tapuykacnga 3 Kackagau

O3rapmac  TOK  KyYarTUPTUUYUHWUHT

Mwnawl nPUHLUNMN 6unaH

Tanabanap TaHuwagunap. Cxemaga

apend Ky4YaaHULWNHK Oocun
6nnwm Ba yHWHr cababu. Apend
KyYaaHULLMHN nOkoTMLL YUyH
KOMTMEeHCaLMOH cxema opkanu
KOMneHcaumsa  kKydnanumw  Oocun
KWANHaaW. O3rapmac TOK
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Tanabanap xaBob bepaan

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanan Ba xaBob
bepaam
Tanaba Onnanam Ba xaBob

bepaam

Tanabanap >3wutagn Ba

€316 onaan




kKyynaHuwmaa Rs3>R >R 51 Ba
Ri3<R <R « ra TeHr kumanb
OJ/INHAAMN.

MyBo3aHatiaHraH [3rapmac  TOK
Ky4danTnpruy Ba npuHUMnnan
cxemacu, mwnaw npuHumnm 60nmya

TywyHua Docun kunagunap.

3-60cKny 3.1. Ma3yra akyH ficanaun, Tanaba | Tanabanap >swutagn  Ba
AKyHWI 3bTMOOPMHM  acocunm  macanara | €3nb onaau
(10 muHyT) kapatunagn. ®aon  TanabanapHu

pal6aTtnaHTnpunagn.

3.2. MycTtakun uw y4yyH Basuda:

1.03rapmac TOK KyyauTtupruuugarv | Jwntaim Ba

3IeMeHTAapHU OYHKUMACKMHM | aHVKAALWTUPUAAAN
aHuvKNaLL.

2. Apend KyYJlaHULLIHW | DWnTaamn Ba
aHvKnanamraH BapVaHTAapPHW | aHMKAAWTUPUAAAN.
Ty3uLL.

3. MyBo3aHaTnaHraH [3rapmac TOK | SwnTaam Ba
KyYanTuprmymaa MyBO3aHaT | aHVKaLWTUpuAaan.

OonatHm Oocnn Knawiw.

26 — mawfynot 60nmua xynoca
Tanabanap O3rapmac Tok KydamTmprium bunaH AY xapaktepucTmkacu
bunaH TaHuwagunap. Vwnaw NpuHUMAW, dNeMeHTAapPUHUHT Ba3ndacnHu
OpraHagunap.
Cxemaga gpend kyunaHuwHwm Oocun  60amw  cababm Ba 6y
KyuYlaHVLWHM KOMMeHcauuanaw ycyanapy 6unaH TaHuvwaaunap. Oamga

CXEMaHWHI  371eMeHTaapy opacujary TadoBYyT anHMKCa 3 Kackagau
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cXxemajarm 3nAemMeHTnap KaTtanurn avuknaHagn. MysosaHaTtnanrad OTK
HWHI Mwnaw npuHumnu OpraHnnagn.
Busyan matepnannap

O3rapmac TOK KyyauTupruum — BakT Oupaurmaa cekvH [O3rapyBum
CUTHaMNAPHW  KyyaunTupuw  ydyH uwnatunagn. OTK  pa  kackagnap
3/IeEMeHTIapX opacujarn MyHocabaT Kymmaarmya Ry3>Rs>R 51 5 Rea<R <R .
MyBo3aHaTnaHraH [3rapmac TOK Kyyautmpruum — cxema KOMPUKCMMOH
ynaHraH 60mwmb6 6up enkacnpga Ra=R,; kKapwwuank, 6up enkacnga
TpaHcnstopnap Ti; T, NAPHWHT WUKM Kapwuamri myBo3aHaTaa 60nraHm

yuyH apend KyunaHuw 0 ra TeHr 60nagn.

Ll - Lifare

"

— 1. -

28-pacm.

O3rapmac TOK Ky4dantmpruum.
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KeHr moJiocanu Ba YM3MK — MMITYJIBLCJIN Ky4ailTHPruy

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

(27 mamryJioT)

Bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwnw

(5 MUHyT)

1.1.0kyB

pexacu

MaLlOynoTUHMHT MaB3y

Oamaa KyTUiaéTraH

HaT>XaJslap MabJlyM KWJINHagW.

dWnTUNaaM Ba €316

onagunap

2-60CKMyY
Acocun

(65 MUHYT)

2.1 TanabanapHu papcra Tanéprapank
fapaxacuHM aHuKaalW  y4YyH Te3Kop
caBos XaBob [Orka3zunaan.

1. KaHgan kyynanuwra [3rapmac TOK
KyyYauTnprinuum genmnagm?

2. lpend kyynaHuw HUma?

3. KaHgan kwmamb MyBO3aHaT/IaHraH
Kyyantupruyga apend kydnanmw O ra
TeHr 60naan?

2.2. OkuTyBYM BU3yan MaTtepuangaH
domngananran Oonga mabpysa OKMLWHK
A,aBOM 3TTUPaAM.

KeHr nonocanu Ba u4u3nK WUMMYAbCAU
Kenr

KyYantmpriny. nonocanu

Ky4Yantmpruunap KEeHr CNeKTpau

CUTHanNapHW  Kyyamtmpagn.  Kydam-
TMpuw yactota KeHravrm 1My gaH 100
MMy, ..
KaTopaa

Mypakkab CcuUrHannapHu Kyyantupuil

raya 60nagun. Ly 6unan 6up

NMMyJbC KOpnHWLWAN
yyyH wwnatunagn. TOOpwn 6Bypyakau
UMOYAbCAN CUTHANNAPHN UMMYAbCHUHT
bownaHnw Ba TamoM 6V KMCMUHM
rOKOpU YyacToTanu CUTHaINaPHU
Kyyqantmpuil cundatnaa, WUMMIYAbCHUHT
Tena KWCMWHKM 3Ca nacT YactoTaau
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Tanabanap xaBob bepaan

Tanaba Onnanan Ba xaBob
Hepaan
Tanaba Onnanan Ba aBob
Hepaan
Tanaba Onnanam Ba xaBob

bepaam

Tanabanap >wutagm Ba

€316 onaan




CUTHAZIHUHT  KyYautupuw  cndartnga
nwnaTunagm. Cxemara kOwwnmua
peakTB 3nemMeHT/ap épaamuaa nact
Ba HOKOpWM 4acToTanapra Koppekuus
kuprusvamwmn  tO0pucnga  TywyHyara

sra 60nagunap.

3-60cKny 3.1. MaB3yra sKkyH scavau, Tanaba | Tanabanap >swuTtagm Ba
AKYyHWI 3bTMOOPUHM acocunm Macanara | éanb onaamu
(10 MuHyT) KapaTunagu. ®aon TanabanapHu

pal6atnaHTupunaau.

3.2. MycTtakua uw y4yyH Basuda:
1. KeHr nonocann kyyantvpruynapHu | Swmntaanm Ba
nwnatmanw cobacw. aHVKNaWTMpunam
2. WMmnynbcam  KyvanmTupruunapHu | JwuTtagm Ba
nwnatmanw cobacw. aHVIKNaLWTUpuaagn.
3. Wmnynbcanm  KyyauntupruynapHu | Swmntaam Ba
MHTErpan TexHONorva acocuaa mwaab | aHuKnawTMpuiaam.

YnKapwiaradH TUMWHKM  CNpPaBOYHUKAAH

KOunpmw.

27 — mawfynot 60nmua xynoca
Tanabanap KeHr nosnocann KyyYauTUPTUYHWHT MAPUHLMNWMAA Cxamacu
vwinaw MpuHUWNM Ba 3NeMeHTIapHWHT Basudacu, wvwaatuanw colacu
TOOpucmaa tywyHuya Oocun  kunagunap. KeHr cnektopin KyydautupuLl
nonocacura sra 60nranauvrn yuyH KIK wvmnyabcam KyydanTmpravnapHu
KydanTvpuwaa wwnatmnagn. Tanabanap UMMOYAbCAN  KYYaNTUPrUYHM
MHTErpan TexHONorms acocnaHmb Ty3uaraHn OwunaH TaHuwagunap Ba

TywyH4ara 3ra 6naamnap.
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Busyan martepunannap

KeHr nonocanu kyyamtmprumynap - nact 4vacrtotagaH (u) 10 roKopwu
ro371ab MIy uyactoTaraya CUrHannapHW KydauTupaauraH KydauTuprudra
anTnnagn.

Nmnyabcan  kydamtmprmynap — WMMOYAbC  WakAngary  Mypakkab
CUFHAMIHW KyYyauTupuw yuyH wuwnatmnagn. VIMnyabCHU ONAMHIM Ba OpKa
TOMOHWHW FOKOPW 4YacToTaJn CUTHAMNAPHU KydaunTmpuwira MocC Kesnagu.
MAYyAbCHUHI Tena KUCMUHM 3Ca Ky4auTUPruuiapHUHr nact 4vacrtoTtanu
CUTHaNNAPHW KyyauTupuwra Moc kenagaw. Tanabanapra mocC kenaguraH
yactota KeHruruHn — Oocun kuavw yyyH LC snemeHTnapgaH Tawkun

TOMraH KOPPEKUMNANOBYN I1EMEHTIAP KNPrunaagn.
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Top mosocanu Ky4yanTupruy

(28 mamryJi0T)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OxkuTyBUM

Tanaba

1-60cKny
Knpwuw

(5 MUHyT)

1.1.0kyB  MawOynoTUHUHT  MaB3y
pexacu Oampa KyTunaéTraH

HaTv>XaJslap MabJlyM KWJINHagW.

SWnTUNAAN Ba

onagunap

é31nb

2-60cKuny
Acocum

(65 MUHYT)

2.1 TanabanapHu Aapcra
Tavéprapank AapaxacvHn aHukiaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.
1. KeHr nonocanun kydamtmpruynap
Kancu yactotaga vwiangm?
2. Nmnynbcan  KyyanTupruynapaa
HAMa Y4YyH WMMOYAbCAUM CUTHANHWU
Ky4Yan-tupuiw Mypakkab genvnaan?
2.2. OkutyBYM BUM3yan Matepuangat
donganaHraH Oonaa Mabpy3a
OKWMLWHW faBOM 3TTUPAAW.
Top nosocann 4actota TaHJ/JIOBYMU
Kyd4anTmprid. TaHnaHraH 4acroTa
NOJ0CaCUHWN aHuMKNaLL,
Kydyantmprinuum  acuanurn,  AYX
xapakTtepuctnkacn. LC TebpaHma
3aHXnNp Oocun KunaraH — Top
nos0Canu KyyauTuprmy Ba YHUHT
pe3oHaHC uJactotacu. YactoTtaHwu
TaHNOBUM TebpaHMa 3aHXUPHUHT
«T» waknauru.
Top nosocann 4actota TaHJ/IOBYMU
Ky4anTUprumyHM orepaumoH Ky4dam-
TUPIrMY acocuja WHTerpan cxemaga
Oocun  kuamw  Oaknpa  TywyH4yara
sra 60nagunap.
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Tanabanap xaBob bepaan

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanam Ba xaBob

bepaam

Tanabanap >swuTaam

€316 onaan

Ba




3-60cKny 3.1. Ma3yra akyH ficanaun, Tanaba | Tanabanap >swutagn  Ba

AKyHWI 3bTMOOPUMHM  acocum  macanara | €3nb onaau
(10 muHyT) kapatunagn. ®aon  TanabanapHu
pal6aTtnaHTnpunagn.

3.2. MycTtakun uw y4yyH Basuda:

1. Yactota 6unaH TebpaHma | dwuMTaan Ba
3aHXUp opacugary  MyHocabaTHM | aHUKNALWTUPUAAAM
aHWKNaLL.
2. Kancn TebpaHma 3aHxunp adsan- | wmTaam Ba
anrnHy anmgnaw. LC mu ékm RC. aHWKNaWTNpUNaaW.
3. Wy TebpaHma 3aHXupaapaaH | Swutaam Ba
Ty3WAraH KyYauTUPTUYHWHT | @aHUKAALWTUPUAAAMN.

Ba3ndacy Ba mwnatmamw coacmHm

aHVKNaLL.

28 — mawfynot 60nmua xynoca
Tanabanap Top Nosocann yactoTa TaHAOBYUM KyydanTtmprmd, YHUHT AYX
cn, TebpaHMa 3aHXMPHWHI acuaaury, pes3oHaHc 4actota TOOpucuaa
dvkpra ara 6nagunap. LWy 6bunan 6up Katopaa YacTOTaHW AXLWIW TaHJOBUM
«T» waknnn TebpaHma 3aHxup TOOpucnaa Ba MHTErpan TexHONOrMAra
acocnaHnb Ty3uaraH TOp NOAOCAAWN YacToTa TaHAOBYM KydauTmpriy Oocun

Kuanw MymkuHanr TOOpucnaa mabaymotra sra 60nagunnap.

Busyan matepunannap
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Top nonocann YactoTa TaHAOBYM KyydanuTUprud — tapkmbuga tebpaHma
3aHxunpnap RC ékm LC 60nraH TOp nosiocajary 4acToTaaun CUTHANHMW
Ky4auTupaam.

3aHXUP aCUINNUTU — 3aHXUPHUHT YacToTaHW TaHaaw cudatu.

Pe3oHaHC yactoTa — TebpaHMa 3aHXMPHWHT KapWWAUTK MakKCUMMa
fapaxaza Ba Kydantmpuw kodpounumneHTn Oam makcuman papaxaga.

Top nonocanu 4actoTa TaHJOBUM UHTErpan KyydyamtmMpruyHm -

onepaynoH quaMTMprmq acocnaa Oocun KnanHajw.
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6)
29-pacm.

a) TOp nosioCann 4acCctoTa TaHJA0BYNA KyL‘Ial7ITl/IpI'VI‘-IHVI.

6) KyuantmprmunmHr AYXcw.
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JAu¢ppepenunan KydyanTupruy

(29 mamryJioT)

Mabpy3a MalIFyJIOTHHUHT TEXHOJIOTUK KAPTACH

bocknu Baktn

daonnaT MasmyHM

OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTUNaétraH | onagunap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau
Tanéprap/avk JapaxacuHu aHukaaL
y4YyH  Te3kop  caBosn  aBob
Orkasnnagn:
1. TebpaHma 3aHXupHW KaHAanm | Tanaba Onnanam Ba >kaBob
TMNaapu MaBXxya? bepaam
2. Pe30oHaHC yactoTa | Tanaba Onnanam Ba xaBob
Ky4Yantmpruyaa Ka4OH Oocun | bepaaun
60naan?
2.2. OkutyBYM BM3yan Matepuangat
2-60CKnY donganaHraH Oonaa Mabpy3a
Acocum OKMWwHW AaBOM 3TTUPAAWN.
(65 MUHYT) AnddepeHuman kydantmprmny  OTK

HUHT  AperdHN HOoAra KenTMpuarau
BapWaHT (napansen — MyBO3aHaT/Nn)
Kackag, AnddepeHuyman
Ky4auTUPrMyHM  TalWKWA  KWiraH
3/IeMeHTNapHUHT  Ba3udacn. buTtta
KnpuL Ba MKKMTa YNKMLLAN
npuHUMnMan cxema. VIkkuta kumpuw
Ba MWKKWTA UYMKAWAW NPUHLMANAN
CXEMaHWHT Mwnawl NPUHLMNN.
YnKnw curHannapyv VHBEPTUPAOBYUM
Ba HOWHBEPTUPJIOBYUN CUTHaANNapAaH
nbopatamrn. Oap 6up KacKagHWHT
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Tanabanap 3WnTaaM

€316 onaan

Ba




3-60cKny
AkyHun

(10 MuHyT)

Ky4antvpuw Ko3pbULMEeHTNaPUHUHT
nnOvHancn Ky4anTUPruyHnHT
Optava Kkydantmpuw Ko3dOULMEHT
3kaHAurn Oakmpaa TywyHuya DOocun
60nagu.

3.1. Ma3yra fakyH ficanau, Tanaba
3bTMOOPUMHM  acocum  macanara
kapatunagn. ®aon  TanabanapHu
pal6aTtnaHTnpunagn.

3.2. MycTtakun uw yyyH Basuda:

1. AnddepeHuymnan kydantmpruyga

MyBO3aHaT Oonat Oocun Knauw
ycynu.

2. AnddepeHuyman
KyYanTUpruyHuHT

KonekKTopaapmnaaru, KyynaHMLWHA
Ba WKKWTa KOJNEKTOP Opacnaaru

BanaHc KyUYaaHULWHW aHUKNALL.

Tanabanap >3wutagn Ba

€316 onaan

JwuTagm Ba

aHUKNaWTnpunaagn

dwunTtaan Ba

aHUKnawTnpwunaagn.

29 — mawfynot 601Munua xynoca

Tanabanap Apend KydynaHuw HOATA KENTUPWAraH CXeEMa, SAbHM

avddepeHunan

qua|7|T|/|pr|/|q KaCKaguHn, npunHUMnuan cXeMacuHwu,

SNEMEHTNAPUHNHT BaBI/Iq)aCMHM EIaMp,a cxeMaHu banaHc Oonatra KeEATnpuml

nnnapy 6unaH TaHuwagunap. CXeMaHWHT 3HT Kepakau HyKrajapugaru

KyuiaHUWwnapHu kattanmknapu Oakvaa dvikpra sra 60nagunap.
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Busyan marepuannap

Apend KyunaHuw — CXeMaHWHT Knpuwnaa KyynaHuw 60nmaran Donga
YnkMwmaa Kyunanuw Oocun 60nmwn.

AnddepeHuman kackagam Ky4yanTmprmd — OUTTa KUPULWAN  UKKUTA
YAKULWAN KM WUKKUTA  KUPUWAW  UKKUTA  yukmwam  O3rapmac 1ok
Ky4yautTupruumra antuiagu.

KyuyantuprnugaH mysosaHat Oonat — kyydantmprmy ukkn 60avmaaH
TyauaraH 60nnb, cxemaHuHr 6up 6MnarmaaH YMKAETraH KyuaaHuL,
MKKMHYKM 60narvaaH umkaétraH KyynaHuwra TeHr 6naan. ®asanapu 3ca
(KyunaHuwnap vwopanapu) Teckapu 6nagu. LLyHWHr yuyH enkanapugaru
KOoAnekTopaapfaH  YMKaETraH  KydlaHuwnap  MHBEPTUP/IOBYM  Ba

HOWMHBEPTUPJIOBUM UMKMLL KyunaHUwmaaH nbopat 60naaw.
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Mygso3aHaTt kackagam VTK.

OnepanuoH Ky4auTuprud
Masbpy3a MAIIFYJIOTHHUHT TEXHOJIOTHK KapTaCH

(30 mamryJior)

Bocknyu BakTu daonnaT MasmyHu
OknTyBUM Tanaba
1-6ockny 1.1. Oxkys mawOynoTUHMHI MaB3y | SWUTUNAAM Ba €316
Knpwuw pexacu Oamaa KyTunaétraH | osagunap
(5 MUHyT) HaTuXXanap MabayM KUIUHaAN.
2.1 TanabanapHu Aapcra | Tanabanap »aBob bepaam

Tav€prapank AapaxkacMHW aHuKaaLl
YYyH  Te3kop  caBos  aBob
Orka3mnnaaw.

1. [duddepeHuman kyunaHuwaa | Tanaba Onnanam Ba >kaBob

HEYTa KNPULL Ba HEYTaA UMKULUTA 3ra 6epa,u,|/|

60nagn?
2. lvddepeHuman KyynaHULWHK Tanaba Onnanam Ba >kaBob
YnKMLWAapUAarM KyuynaHuwHm bepaam
2-60cKuny dazanap dapkn kaHzan?
Acocun
(65 MUHYT) 3. [AnddepeHuman kyudnaHuwaa | Tanaba Onnanam Ba >kaBob

MyBO-3aHaT DOonat kaHzam Oocwn | 6epaan
60naan?

2.2. OknTyBYM BU3yan mMaTepuangaH
dbonpanaHraH Oonga Mabpy3a
OKMLWHW 4aBOM 3TTUPAAW.
OnepaumoH Kydantmpruy, | Tanabanap  swutagm  Ba
CTpyKkTypacw,  waptam  benrucw. | €3nb onaau
HBeHTMpAOBUM Ba

HOMHBEHTNPNOBYN Knpwuid

KydiaaHuw-napum Ba 6uTTa UnKmMl
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3-60cKny
AkyHnn

(10 MuHyT)

KyYaaHMLLW. KeHr
140y41

KyYanTupruyHu

TapkaaraH
TUMAU onepawuoH
NPUH-LMNNanN
cxemacwm. DNeMeHTNAPUHNHT

Ba3mq)acm Ba wvlWaawl npuHUMnn.

VHBeHTMpAOBUM Ba
HOVHBEHTUPAOBUYM  KMpuwiap Ba
YNKALL Kyynapw opacuaaru
MyHOocabaTHM kOpcaTtyBum

xapakTtepuctnka OK HM 3HepreTtuk
Ba AVMHaMVK napameTpiapw.

3.1. Ma3yra sakyH ficanau, Tanaba
acocunm

3bTMOOPUHM Macanara

kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:

1. IHBEeHTMPAOBUY,
HOVMHBEHTUPIOBUN. oK HK
OpranHu.

2. Wnterpatopnap, OK acocmaa
daon dunbTpiap Docmn kuanLw.

3. NHBeHTNpAOBUWY,
HOWHBEHTUPIOBYM >KamMI0BYM

Odocvn Knaniw.

Tanabanap 3wWuTaam

€316 onaan

JwuTagm Ba

aHUKNaWTnpunaagn

dwunTtaan Ba
aHVKNALWTUPUAAAN.
dwunTtaan Ba

aHUKnawTnpwunaagn.

Ba

Tanabanap onepaymoH

CTpykTypacy,

KeHr

30 — mawfynot 601Mnua xynoca

Ky4antmprmunap,
TapkaaraH onepawuoH
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yNapHW

Oocnn  Knawuww.

BUpPUHHK




npuHUnnuan cxemacn 6unaH TaHuwaawnap. Wynap 6unad 6up kKatopaa
MHBEHTUPAOBYN, HOMHBEHTUPAOBYM KydauTmprmd, wuHterpatop Ba OK
acocnga daon dunbtpnap Docmn kuamw cxemanapu bunaH TaHuwagmnap
Ba TywyH4a Oocmn kunagmnap.
Busyan marepuannap

OnepaunoH kydantmprny — [3rapmac TOK Ky4yauTMprnum katopura
KWpraH WKKuUTa Kupuw (MHBEPTUPJIOBYM, HOWUHBEPTUPAOBYM) Ba 6OuTTa
YMKMLL YMKKMYNapura sra 60nraH katTa Ky4antmpuw KoddbuumeHTura ara.

NHBepTtnpnoBun OK — UMKMW  KYYNAHULLIMHWHT  MWIOpacK KupuLl
curHanura HucbataH O3rapagw.

NHBepTtnpnosun OK — uUmKMW  KyYNAHULLIMHWHT  MWOpacK KUpuL
curHanura HucbataH O3rapmangu.

HovHBepTUPAOBUM  XXaMIOBYM — HOWHBEPTUPAOBUM  KMpULLAArK
curHannap MMduHanMcK Yrkmwaa Kydasaau.

IHBEPTMPAOBUN XXaMJOBUN — MHBEHTUPAOBYN KMPULLAATU CUTHANNAP
MMOVHAMCK YmKMLWAa KyYasan.

NHTerpatop — UmkuL KYyUNaHULWIUHW UHTErpannanau.

®aon  oduabtprap - OK acocuaa Ty3umaran  60nmb6, naccmBs

anemeHTnapaaH (C, RL) Tyanaran ¢uabtpaapHu OpHUHM 60CyBUM Kypuama.
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PuiabTpIap, FTAPMOHUK TYJIKHH I'eHepaTopJapu
Masbpy3a MalIFyJIOTHHHHT TEXHOJIOTHK KapPTacH

(31 mamFyJi0T)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk gapaxacvHu aHukaLl
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.

1. Huma yuyH OK peb atanagn? Tanaba Onnanam Ba >kaBob
bepaam

2. VIHBeHTMpPAOBUM Ba HOMHBEHTMP- | Tanaba Onnanam Ba >xaBob
NOBUM  KyYyauUTUPrM4HWM  KaHjaw | bepagw

Oocun knanHagn?

3. ®aon dunbtpnap 6y kaHgan | Tanaba Onnanam Ba >kaBob

bunbTpnap? Hepaam
2-60cKuny 2.2. OknTyBYM BU3yan MaTepuangaH
Acocum dbonpanaHraH Oospa Mabpy3a
(65 MUHYT) OKMWHW AaBOM 3TTUPAAN.

fapMoOHUVK TO/IKMH reHepaTtopsapw.
03-03naaH kO3Oanysun
aBToreHepartopnap lwapTun:
dasaHuMHr MyBO3aHaT WwapTM Ba

Tanabanap >3wutagm Ba
aMMNANTYAAHVHT  MyBO3aHaT LUapTu.

€316 onaan
LC aBTOreHepaToOPHUHT
ApuvHUunuan  cxemacun.  Yukuw
Ky4aHWLLIN KOJI-NeKTopAaH
ONVNHaANraH aBTOreHepartop.
ABTOTpaHchopmaTopan Teckapu

6o0naHUWAM  reHepaTop,  yuTa

HyKTain NHAYKTUBJIN

138




aBTOreHepartop. Yuta HYKTanu
cnuman aBToreHepatop. Keapuau
ctabunnaHraH yactoTanu
asToreHepatop. RC 3awxumpan RC
aBToOreHeparop. WNuTerpan
onepaumoH Ky4YamTuprud acocmaa

docun KuAMHraH aBTOreHepartop.

3-60cKny 3.1. Ma3yra akyH ficanaun, Tanaba | Tanabanap >swutagn  Ba
AKyHWI 3bTMOOPMHM  acocunm  macanara | €3nb onaau
(10 muHyT) kapatunagn. ®aon  TanabanapHu

pal6aTtnaHTnpunagn.

3.2. MycTtakun uw y4yyH Basuda:

1. OnepauyyoH Kyy4yanTupruy | Swmntaam Ba
acocnga BwHa kOnpurn  opkanu | aHUKnawTMpunaam
Oocnn KuavHraH aBTOreHepaTtopHWU
OpraHuiu.

2. OK acocmga vkkmnamum kOnpuk- | Swntagm Ba

CMMOH T LaKAIn YN1aHraH | aHUKAaWTnpuaaan.

aBToreHe-patopHwu OpraHuLu.

31 - mawfynot 601Mnua xynoca
Tanabanap aBtoreHepatopHu Oocun Kuavw waptyv Ba NPUHLMMMAN
cxemanap  6wnaH  TaHuvwaawnap.  Ynap RL  aBtoreHepatop, RC
aBTOreHepaTtop, KBapuau reHepatop Ba onepaumnoH KyyanTmpruy acocmaa
MHTEerpan cxemanapfa TalKua KWAWHFaH O6up Heya reHepaTopAapPHWUHT
NpUHLUNMaN cxemanapu bunaH vwnaw NpuHUUNnM bunaH TaHuwaaunap.

Busyan matepuannap
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03 - [3umpgan kO30anyBum aBTOreHepatop — Mmycbatr Teckapwu
6o0naHnwAn Kyyantmprny 60nmb dasza Ba amnauTyga MyBO3aHaT LLAPTU
baxkapunagn.

LC aBTOreHepatop - aBTOreHepaTopHUHr Tapkmbmaga L Ba C
aneMeHTaapugaH TebpaHma 3aHxunp Docmn KuayBun Kypuamaamp.

RC aBToreHepatop - aBTOreHepaTopHWHr Tapkmbumga R Ba C

ANeMeHTnapniaH Te6paH|v|a 3aHXWUpP Oocwun KNnnyBYumn Kypuamaaump.
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31-pacm.

LC aBTOreHeparop
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AHaJIOT — paKaMJIM Ba paKaM — aHAJIOIJIM Y3rapTupru4/iaap

(32 MmamryJior)

Mabpy3a MalIFyJJOTHHHHT TEXHOJOTHK KapTacH

bocknu Baktn

daonnaT MasmyHM

OknTYBUM Tanaba
1-6ockny 1.1.0kys MawOynOTUHUHT  MaB3y | SWUTUNAAM Ba €316
Knpw pexacu Oamza KyTUNaétraH | onagnnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.

2.1 TanabanapHu papcra | Tanabanap »aBob bepagm
Tanéprapavk JapaxacuHu aHukaaL
y4YyH  Te3kop  caBosn  >aBob
Orkasnnagn.
1. ABTOoreHepatopHuHr  ¢dasa | Tanaba Onnangm Ba xaBob
60nnua MyBO3aHaT WapTuHK | bepaan
auTUHI?
2. ABTOreHepaTOpHWHIr amnauTyga | Tanaba Onnanam Ba >xaBob
60nMnua MyBO3aHaT WwapTuHN | bepaan
auTUHI?
2-60cKny
Acocum 3. ABTtoreHepaTtopsa TebpaHma | Tanaba Onnanam Ba >aBob
(65 MUHYT) KOHTYP cndatmaa KaHZan | bepagm
3/IeMeHTAap nwnatuiagn?
2.2. OknTyBYM BU3yan MatepuangaH
dbonpanaHraH Oonga Mabpy3a
OKULWHM AaBOM 3TTUPAAN.
AHanor pakamanm  Ba  pakamau
aHanor [3raptuprununap. Ysnykcus | Tanabanap swutagm  Ba
KMpuw curHannapuvHmn  60naknapra | €31b onaam

odnnLw. Oocun

60nagnraH WOBKUHHN KaMalTUPULL.

bOnnHranaa

Oamaa onepaumoH  Ky4anTmpruy,

KapWwun-ankKnap, 3NeKTPOH KaauT Ba
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3-60cKkny
AKYyHWM

(10 MuHyT)

aKTMB Kapwwuank épaammnga  APO
Oocnn  kuanw  Oakuaa  TywyH4a
Oocun 60nagn. APO HWHF napannen,
Ba KeTMma-keT napaanen ycnybaa
Oocvn  kuavw  TOOpucnpga Oocwun
KUAVHAAW.

3.1. MaB3yra sikyH scanamn, Tanaba
3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw yyyH Basuda:

1. OzraptuprvunapHun  CTpyKTypa
CXeMaCKHN TalKWA KMAYyBYM:
Tpurrep, Oucobnarnu, reHepatop,
MaHTUKUI 3NeMeHT «»,
KoMnopaTopAaap, >XamnoBuumnap

(cymmatopsiap) vwnawHu OpraHunw.

Tanabanap >swuTaam

€316 onaan

SwunTtaan Ba

aHUKNawTpunnagn

Ba

32 - mawfynot 60nmua xynoca

Tanabanap APY nap Ba PAY napHWHr CTpyKTypa cxemacu, yaapHu

Tapkmbura KupyeuK, Kommopatopiap,

OpraHaawvnap.

142

Oncobnarnunap, >amnosuumaap,
reHepaTtopaap, Tpurrepiap, MaHTUKUA 3NEMEHTNAPHUHT ULWJIaL >XapaéHu
6bunaH TaHuwaawmnap. APY Hu Ba PAY Huur Oocun kuamw ycnybm Ba

BapVaHTiapW, CcurHannapHu 60naknapra axpatvb Oucobnaw wnlnnapuHm




Busyan martepunannap

APY — aHanor curHanHu pakamam curHanra auiaHTUpyBUu Kypuama.

PAY - pakaman CUrHanHwm aHasior CUrHanara annaHTMpyBUn Kypuama.

CurHannapHu KBaHTAAW — Y31yKCM3 CUrHaanapHu 60naknapra 60116
Oncobanalw.

ChrHanHW  KBaHTAQHWWKM  HaTwxkacumga Oocwun  6OaraH  By3uanw
KBaHTNAHWULLIHW XaTOAUTU gennnaan, by epaa aHanor CUrHaAHUHE pakaman
akcu O3rapman konaaw.

Tpurrep — anekTpoH cxema 60nmb wnkkmta TypOyH Oonatga vwnanam
(0,1) kmpuw curHanm bepuaraHaa 6up OonataaH MkknHUK Oonatra Oraaw.

Komnopatop -  UMKKMTa  KYYIaHWULWHW  COAMWTUPUO  YmMKML

KyYnaHULWNHN Oocun KnnaguraH Kypuima.
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16. AHaJjior 3J1eKTpoH KypuiMauap cxemorexnukacu (AIKC)

dhannaan J1a60paTOPUs MAIIFYJIOTHHH YKUTHII T€XHOJIOTHSICH.

YKYB MamIryJOTHHHI IHAKJJIH

JlaGopaTopusi MAalIFyJIOTHHMHT PexKacu

JlabopaTopus MalIFyJI0TH

1. VTkasunaauras 1a6opaTopus UIIH
O6onya MabJIyMOT.

2. VTkasunaauras 1a6opaTopus NI
MaKCa/Jlu.

3. VTka3umaauran 1abopaTopyst HIIH
TapTUOH.

4. IlpuHIMNIHAT CXEMaHU YIIaHUII
TapTUOM.

5. DKCcHepeMeHT YpKaiu OJIMHAIUTaH
XapaKTepUCTUKAIPHU TapTUOU Ba
JlabopaTopus ypKanu OJMHTaH
KUAMATIIAPHU KAJABAJIra E3UMI.

6. DkcnepeMeHTan KUiManTiap ypKaiu
XapaKTEPUCTUKA TY3HUIII.

7. VuHraH XapakTepuCcTHKA aHAIN3
KHWJIUIIL.

YKyB mamryaoTHuHTr Makcaau: ADKC nnuatunanuran acoobnapuu Jlabopatopust
WYy opKajay aManuil YpraHuil Ba Ha3apuil OMITUMIIapu amaliia TaJOUK KUJIHILL.

Ieparoruk macamnaJjap:

YKyB (paoJATHHUHT HATHKAJIAPH:

ADKC unuiatuiaaurad 3J1eKTpOH
acOobmapHu:

- Ty3unummuam ypranuu,

- Nnatu6 xypun,

- XapakTepruCTHKA OJIMIL Ba TYy3UIL,

- [lapameTpnapyHu anvkJiai,

- AManmii KypcaTKUu4JIiapuHu Ha3apui
KypcaTKuuiapy OWIaH COMUIITUPUIL,
- Xaro, KaMUMJIUKJIAPUHU aHUKJIAI;

Tanaba:

- JJabopaTopust MIIMHUHT MOXUSTUHH Ba
MAaKCAaIMHU TYLIUHA/IH;

- DJIEMEHTHHUHT €KU CXEMaHHUHT WHFa
ownany,

- XapakTepucTUKaJIapHU ypraHaJy,

- [lapameTpiiapuau aHUKIIAUIA
KYpCaTKUWIApUHU HA3apUi
KypcaTKuuiapy OMJIaH CONMIITUPUO XaTo
Ba KAMYMWJIMKJIAPUHU TOMa OWjaau;

- XaroJlapHU KaMaluTUPHIL EJTaPUHU
U3JIauu,

Ykutuun yciyOou Ba TEXHUKACH
YKuTUII BOCUTANIApH
YKUTHUII H1aKIIN

YKUTHUII [IApT-IIAPOUTH

- Busyan amanuér 6nmi-cypos, 0aéu
KWJIHLIL,

- Jlaboparopust UIIMHU Oa)Xapuil yIyH
ycIyouit kypcarma, 1abopaTopus CTEHT,
- Knuuk rypyx, (3 kummraya) 6yano
WIIUTAIT,

- XXuxo3nanras aygaropus;
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17. JABOPATOPUSA MAILTYJIOTUHHUHI

Apum YrTrazruuiu J\moaau Yprauui

(1 MmairyJoT)

TEXHOJIOT'UK KAPTACH

bocknu Baktu

Qaonmar Ma3MyHWU

OxkntyBUnN

Tanaba

1-60cKny
Kupwww

(5 MUHYT)

1.1.0kye  MawOynoTUHWMHT  MaB3y
pexacu Oamgpa KyTWUnaéTraH

HaTW>Xalap MabayM KMWInMHa4W.

dwnTrnaam Ba

onaaunnap

€316

2-60cKuny
Acocun

(65 MUHYT)

2.1 TanabanapHwu Aapcra
Tanéprapavk AapakacMHW aHWKNaLl
YYyH  Te3kop  caBos  >aBob
Orkasmnnaaw.

1. Apwum Orkasrnuam gmos KaHzam
anekTpoAnapAaH nbopat Ba KaHAau
Oycycuatra ara?

2. fApum Otkasrnunam  ANOAHUHT
nwnatnnagmrad colacuHn anTuHr?
2.2. OkutyBYM BUM3yan Matepuangat
donpanaHran Oonga Jlabopatopus
MawlOynotvHn [OrkasvwHKM  JaBOM
3TTUPaAN.

Nabopatopma  vwnHKM  Baxkapuw
yuyH metogauk kOpcatma épaamwuza
3eMeHTAap:  KPeMHUWAN  AnOoj
(4223), repmanunan aunop (A74)
napHwu yHMBepcan CTEHAHWHT
naHenvra OpHatunaam Ba MaH6a,
OnuoB-ac6obnapwn (Muanni
amnepmeTp, MWANVBONBLTMETP)

ynaHagn. [Awvoanap-HuHr maHbara

Tanabanap »xaBob bepaau

Tanaba Onnanam Ba xaBob

bepaam

Tanaba Onnanamn Ba aBob

bepaan
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HucbataH TOOpn Ba  Teckapw

yNaHraHzaru cxemacu opKanu
6epuaraH TOOpn TOK Ba Teckapw
KyuynaHviwra moc kenaguraH tOpw
KyynaHvw Ba Teckapu  TOKfaap
aHVKNaHWb xaaBanra é3nnaau.

JNTabopatopua HaTuxkanapu €suarax
Hexapt

KoopAuHaTacuga macwTtab TtaHnab 1

>KajBan opKann

Ba 3 KBajpatra ymsnnagn.
Yumaumnran BOJIbT-amnep
XapaKkTepuctnkanap acocmaa

O3rapmac 1ok 60WMuYa Kapwmanru
Ro TO0pw Ba AMHAMMUK KapLIWAUTU

Rans. @aHWKNaHagm.

3-60cKny
AkyHun

(10 MuHyT)

3.1. Ma3yra sakyH ficangu, Tanaba

3bTMOOPVMHM  acocum  macanara
kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:
1.  [vognapHuHr  BOJIbT-amnep
Xapak-TePUCTUKACUHWN Ty3ULL.

2. CnpaBoYHMKaarn ANOANAPHMHT

(4223 Ba [A74) BoabT — amnep
XapakTepucTuKacuHm kOunpn6
YN3ULL.

3. Amanum Ba CnpaBOYHMKAAIM

XapaKTepPUCTUKaNapHN COANLLTUPUG

XaTOJIMKHWN aHa/ln3 KNNANLL.

Tanabanap 3WuTaam

€316 onaan

JwuTagm Ba

aHUKNaWTnpunaagn

SwunTtaan Ba

aHUKNawTpunnagn

JwuTagm Ba

aHUKNaWTpunaagn

Ba
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1- mawfynot 60Mnua xynoca

Tanabanap KpeMHUMAW Ba FrePMaHUAAN AUOAHM MLWAALW NPUHLMNUHMY,
BO/IbT-aMMep  XapaKTepUCTUKACUHW amMannm Oocun Kuaagunap.
CnpaBoyHMKAArM BOJIbT-aMMep XapakTepucTmkacum 6unaH coamwtTnpuanb
XaTonapy, XaTONapPHWUHI Kennb umknw cababu Ba ANOAHM WMWAATUAMLL
collacn aHuKnaHagw.

Busyan marepuannap

Apum Otkasrmuam amop — p-n [OrkasyBuaHAvKka 3ra 60araH MKku
YynkmMwan anekTp O3rapTmpysum acbobra antunaan.

[ANOAHNHT BOAbT-aMMep XxapakTepuctmkacn — anoppad OragmraH Tok
bunaH AMOAHWN 3NEKTPOASapM opacufaryn KyyaaHuw  MyHOcabaTuHM
kOpcatagw.

AvnogHn maHba 6unan  TOOpwm ynaw - aAuvoggary p Ba N
KPUCTaNNapHUHI acoCU 3apaj TawyBUYMCKM MaHbaHWHr KyTbnapwm 6unaH
MOC TyLIaAMW.

AvnogHn maHba OunaH Teckapu ynaw - Auoajarm p Ba N
KPWUCTaNNapHUHI acoCUI 3apaj TalyBUYMCKM MaHbaHWHr KyTtbnapwm 6unaH

MOC TyLLUManaun.
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32-pacm.
AvoaHn ynaHnw cxemacu.
CTadmIMTpoHH YpraHuin

JlabopaTopusi MAIIFYJOTHHUHT TEXHOJOTHK KAPTACH

(2 mamryaor)

Bocknyu BakTn daonnaT MasmyHu
OknTyBYM Tanaba
1-60cKkny 1.1.0kyB  MawOynoTUHWHT  MaB3y | JWUTUNALMU Ba €316
Knpw pexacu Oamza KyTUNaétraH | onagunap
(5 MUHyT) HaTU>Xanap MabJym KMAVHAAM.
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2-60cKny
Acocunin

(65 MUHYT)

2.1 TanabanapHwu Aapcra
Tavéprapank AapaxkacMHW aHuKaaLl
YYyH  Te3kop  caBos  >aBob
Orkasmnnaaw.

1. CrabuantpoH peb  Humara
anTnnaan?

2. CtabunntpoH Basmdacu HMUMaAaH
nbopart?

2.2. OknTyBYM BU3yan mMaTepuangaH
donpanaHran Oonga Jlabopatopus
MawlOynotnHn [OrkasuwHM  JaBOM
3TTUPAAMN.

Nabopatopma  vwnHKM  Baxkapuw
yyyH Metoauk kOpcatma épgamuaa
808 KpeMHUnAn ANOAHMU
yHVBepcan cTeHara

OpHawTmpwunagn. Onyos ac6obnapu

Ba mMaHba ynaHaaw.
CTabUANTPOHHMHT TOOpw Ba
Teckapu BOJIbT-ammnep
XapakTepuctmkacm ONVHaaW.

tOknama-garn  KapLWANKHN  UKKW
Xnn KnnmaTtmaa (Riok=1,6K0Om,
8200m).  Kupuw  Ky4naHULINHK
O3raptnpmnb toknamagarv KyyiaHui
é3nnagn.  KyunanvwnapHuHr 6y
MyHOcabatn yuyyH cTabuamsaums
KO3QPULUMEHTN aHWKNaHAAW, SABHMU
NTabopatopma  opkann  OAMHraH
xapakTepucTnkagaH

bonganaHunnaan.

Tanabanap »xaBob bepaau

Tanaba Onnanam Ba aBob

Hepaan

Tanabanap
€316 onaan
Tanabanap

€316 onaan

Tanabanap

€316 onaan

3WnNTaAN

3WnNTaAN

3WnTaAN

Ba

Ba

Ba
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3-60cKny
AkyHun

(10 MuHyT)

3.1. Ma3yra sakyH ficanau, Tanaba

3bTMOOPUMHM  acocum  macanara
kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw yyyH Basuda:

1. Crabuamzauma KO3IPPULMEHTUHN
NabopaTopma MWK OpKann OAMHraH
>XajBan épgamunaa aHuKaLL.

2. CTabnanTpoHHM
napameTpaapuHu BOJIbT-aMnep
XapakTepuCcTnKa OpKaau aHuKaaLLL.
3. O3rapmac KyYNaHWULLHN
ctabunnawga CTaBUANTPOHHUHT
ctabunmsauyms Ky4dia-HULWn

eTMaraHza KaHaan BapuaHT

KOnnaHMWKHM TONULW N03UM.

Tanabanap 3wWuTaam

€316 onaan

JwmnTagm Ba

aHUKNaWTpunnaagn

SwunTtaan Ba

aHUKnawTpunnagn

JwuTagm Ba

aHUKNaWTpunaagn

Ba
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2—- mawfynot 600hnua xynoca
Tanabanap [O3rapMac KyuynaHULWHW CcTabuanaw  yyyH KPEMHWUIAAN
CTabuanTtpoHdaH  GonjanaHUWM  KepPakKAUrW;,  YHUHT  BOJAbT-aMnep
XapakTepucTMkacu, napametTpu Ba uwnatmamw colacn 60nnuya TywyH4Yara
sra 60nagunap. Wy 6unaH 6up Katopaa aHWK CTabUAUTPOH  YuyH

cTabunmzauna Ko3dOMUMEHTUHN Ba nwnatuamw colacuHn aHvknanamnap.

Busyan marepuannap

KpeMHunan crabuamtpoH — O3rapmac KyuynaHULHW cTabuanawl yuyyH
nwnaTnaagu.

Crabvamsauma  KyynaHvwun —  tokK/Jamara napaaien  yaaHraH
CTAaOUANTPOHHUHE YMKNLLNAATU KYYNAHWLLL.

Crabunmzauma koaddunuymeHtn — rtoknama O3rapmac 60naraHga Knpu
KyuynaHuvwmn [3rapraHga Heya MapTa Kam  KyudaaHuwn  O3rapuiviHm
kOpcatagw.

CrabuamnsaumanaHraH KyynaHvwaaryn ToKaap — MakCMMan Ba MUHVMa

cTabunmzaums TokMamnp.
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Tpan3uTopHu ymyMmuii 6a3a yJIaHHII CXeMACHHH YPraHUII
JlabopaTopusi MAIUIFYJIOTHHUHI TEXHOJOITHK KApTAaCH

(3 mamryaor)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk JapakacvHW aHuKnaLl
y4YyH  Te3kop  caBosn  >aBob
Orka3unaan. Tanaba Onnanan Ba aBob
1. TpaH3ucTop KaHzan | 6epaam

anekTpoanapdaH umbopat  60nraH
apvm Orkasrnunm ac6o6? Tanaba Onnanam Ba >kaBob
2. TpaH3uctop HeuTa Ba KaHzawm | bepagm

yNaHWLW cxemacura ara?

2.2. OkutyBYM BU3yan MatepuangaH
donpanaHran Oonga Jlabopatopus

MaLIJDyJ'IOTI/IHI/I rkasuwHn  aaBoM Tana6anap SWnTaan Ba

2-60cKny 3TTUPAAMN. €316 onaan
Acocun NwHn  bBaxapvw yyyH MeToamnK
(65 MUHYT) kOpcatma épapamunga MI140A Ekn

Krnio3 TPaH3MCTOPIapPHU

yHVMBepcan CTEeHAHVHI  MaHenura
OpHawTmpmnb  kOwmnagn.  Onvos
acbobnapn Ba MaHbaHW naHesra
ynaHagu. TPaH3UCTOPHWUHT YyMYMUI
6a3a y/naHUW CxemMacnm  OpKanu
TPaH3UCTOPHWUHI CTaTUK KUPWUL Ba
CTaTUK  YMKULL  XapaKTepuCTUKacK
onnHagn. OnnHraH skcnepuMeHTan
KUMaTnap opkaau TPaH3UCTOPHWUHT

Knpuw Ba YUKW KapLlWankiaapwu,

KyudnaHuw  60nnmya  Kyyantmpuw
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3-60cKny
AkyHun

(10 MuHyT)

KO3OPULMEHTU aHUKNA-HaAW.

3.1. Ma3yra sakyH ficangu, Tanaba

3bTMOOPUHM  acocMn  Macanara

kapatunagn. ®aon  TanabanapHu
pald6atnaHTnpunaaw.

3.2. MycTtakun uw y4yyH Basuda:

Tanabanap 3WnTaam

€316 onaan

Ba

6a3a

yqyH
CNpaBOYHMKAArM CTaTUK KMpULL Ba

1. TpaH3ncTopHK ymMymMum

yNnaHumL cxemacu
cTatuk YUKMLL
XapakTepucTnKanapuHu
JNTabopatopuaaa OZIMHraHnapu
bunaH CoNMWTUPULL.

2. AMannin CTaTuK KUpUL Ba CTatuK
YNKMLL XapakTepucTukagaru
XaTONVK-HW aHWKnaw Ba cababuHu
TOMWULL.

3. TpaH3UCTOPHUHT ymymun 6Ha3a
cXemMacuHu

yJ1laHnL nwnatmanid

JwuTagn Ba

aHUKNaWTpunaagn

dwunTtaan Ba

aHUKnawTpunnagn

JwuTagm Ba

aHUKNaWTpunaagn
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colacnHun aHuknaw.

3- mawrynoT 600nua xynoca

Tanabanap TPaH3UCTOPHUHT cTaTuK ML KapaéHuaaru
XapakTepuctukanapy  fAbHM  CTaTUK  KUpWW  Ba  CTaTUK  YMKALL
XapakTepuctukanapy, acocun napametpaapu 6unaH TaHuwaawnap. Ly
bunaH GUp Katopaa TPaH3UCTOPHMHE yAaHULW cxemacu, MaHba KyTbnapuHu
yNaHUWKHN aHuknaw. CnpaBOYHUKAArM CTaTUK XapakTepuctukanap bunaH
COMNWITUPMLL Ba aMaJni XapakTepucTukagarn XaToNMK Ba YHWHT cababwu
60nnua TywyHuyanap Oocwun 60nagn. p-n-p Ba N-p-n TPaH3UCTOPAAPHU
yMyMun 6asa ynaHumw cxemacmga E; Ba E; MaHbaHu ynawpaa KytbaapuHum
O3rapuwn 60nmya TywyHyara ara 60nagnnap.

Busyan martepunannap
TpaH3nuctopHn ymymun 6a3a ynaHuW CXemacu — TPaH3UCTOPHMHT

UMKWLL 3aHXMPY Ba KMPULL 3aHXUPW YUYyH 6a3a ymymuin OucobnaHagmw.
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CTaTMK KUpWUW XapakTepuctmkacu — KoasekTop 6a3a opacugaru
Kyuynanvw [O3rapmac 60nraHga 3MuTTep TOKM OunaH amuttep 6asa
KyulaHMLIW opacuaary myHocabat bunampaau.

CTaTMK YMKULI XapaKTepuctmkack — 3mutTep Toku [Brapmac 60nraHAa
KonnekTop 6asa opacugarv KyunaHuw GunaH KOANEKTOP TOKW opacuzaru

MyHocabat bunanpaan.
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CTaTnK YmMKMLL Ba KNpunil Xapaktepnctmkacu.
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TpaH3ucTOpHU YMYMHH SMMHUTEP YJIAHUII CXEMACHHH YPraHHWII
JlabopaTopusi MAIUIFYJJOTHHHUHI TEXHOJOTHK KapTACH

(4 mamryaor)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau

Tavéprapank AapaxKacvHn aHukiaLl
y4YyH  Te3kop  caBosn  >aBob
Orka3unaan. Tanaba Onnanamn Ba xaBob
1. TpaH3uctop kaHaawm Oycycuatra | bepasm

sra?
2. 3apAaanapHUHr  31ekTp TokuHM | Tanaba Onnanam Ba >xaBob
Oocun  kuanwm  60nnMya kaHzawm | bepagm

TPaH3UC-Topaap MaBXya?

2.2. OkutyBYM BU3yan Matepuangat
donpanaHran Oonga Jlabopatopus

MawlOynotnHn [OrkasvwHKM  faBOM

2-60cKuny 3TTUPAAN.
Acocun NwHn baxapvw yyyH MeToguk | Tanabanap swwutagn  Ba
(65 MUHYT) kOpcatma épaamunga MI40A ékn | €3nb onagm

Krnio3 TPaH3MCTOPIapHU

YHMBEPCUAN CTEHAHWHI  NaHenwra
OpHawTnpmb, Onyos acbobnapwn Ba
MaHba ynaHagm.
TpaH3ncTopAapHUHT yMyMUiA
SMUTTEP Y/aHULL CXemMacu OpKaau
TPaH3UCTOPHN CTaTUK KMpULW Ba
CTaTUK  YMKUL  XapaKTepucTmkacu
onvHagn. OnvHraH 3KcrnepuMeHTan
KWAMaTAap OpKasu TPaH3UCTOPHUHT

Kpuwl Ba YMKULL KapLWWANKAApPW Ba

KyYanTupuLL KO3dPULMEHTH
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3-60cKny
AkyHun

(10 MuHyT)

aHWKAaHagwn.

3.1. Ma3yra sakyH ficangu, Tanaba

3bTMOOPUHM  acocMn  Macanara

kapatunagn. ®aon  TanabanapHu
pal6aTtnaHTnpunagn.

3.2. MycTtakun uw yyyH Basuda:

1. TpaH3UCTOpHN YyMyMU 3MUTTEP
yqyH

cCnpaBoOYHUKAArn Crtatuk KUpUL Ba

yJlaHnL cXemMacum

cTaTuK YMKALL
XapakTePUCTUKaNAPNHN
JTabopaTtopusga OJIMHraHnapu

BunaH conmwTUpmLL.
2. AMannm CTaTmk KMpULW Ba YMKMLL

XapakTepuctnkanapmarn XatoJnk-

NapHW  aHuvknaw Ba  cababuHu
TOMWLL.

3. TpPaH3UCTOPHUHT yMyMUI
IMUTTEP yJAaHUL CXeMaCUHN

nwaatmanw collacMHmM aHMKNaLL.

Tanabanap 3WnTaam

€316 onaan

SwunTtaanm Ba

aHUKNawTpunnagn

JwuTagm Ba

aHUKNaWTnpunaagn

SwunTtaan Ba

aHUKNawTpunnagn

Ba
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4— mawrynot 60nmua xynoca

Tanabanap TPaH3UCTOPAAPHUHI MW >XapaéHujarn CTaTUK KUpuW Ba
UYMKMLL XapakTepucTukanapw, napameTtpaapu 6wunaH TaHuwaaunap. Ly
bunaH Oup KatopAa TPAH3WCTOP/NAPHUHI  YAaHWUW  cxemacy, MaHba
KyTONapuHN ynaHWWWHK aHuknaw, Jlabopatopmsa nlanm opkannm OAMHraH
cTaTunK KnpwL Ba cTaTunk YMKMLL XapakTepucTuKanapuHm
cnpaBoYHMKAarmnapn 6unaH COAUWITUPUL, aMaaUn  XapakTepucTukasa
Oocnn 60nraH XaToOAMKHW aHMKNaWw Ba cababnapuHu Tonuaaawn. p-n-p Ba
N-p-n TPaH3UCTOPAAPUHN YMYMUA SMUTTEP ynaHuw cxemacuga E; Ba E;
MaHbBanapuHWHI ynaHuwmaa KkytonapmHn Osrapuwm 60nnya TywyH4Yara ara
60nagmnap.

Busyan martepunannap

TpaH3ncTopHn YMYyMUM IMUTTEP yAaHWLL cxemacum -
TPaH3UCTOPAAPHUHT KMPULL 3aHXUPW Ba UYMKULL 3aHXUPWU YUYH SMUTTEP
ymymunn OuncobnaHagw.

CraTuk KvpULW XapaKTepucTukacu — KOJNEeKTOp — 3MUTTep opacuaaru
Kyuynanvw O3rapmac 60nraHga 6a3a smuTTep opacujarv KyynaHuw 6unaH

6aza Toku opacugarm MmyHocabat bungmpasn.
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CTaTMK UMKMLW XxapakTepuctukacu — 6asza Tokm [3rapmac 60nraHza

KONNEKTOP — SMUTTEP Opacniarnm Ky4djaHuil 6unaH KONNTIEKTOP Opacniaru

MyHocabat bunanpaan.
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YMyMUIM 3MUTEP YNaHULL CXeMacu.

MaiinoH TPAaH3MCTOPUHU YMYMHUH UCTOK VJIAHUII CXEMACUHHU YPraHUII

JlaGopaTopusi MAIIFYJIOTHHUHT TEXHOJOTHK KApTACH

(5 mamryaor)

Bockunu BakTn daonmAT MasmyHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB  MawOynoTUHWUHT  MaB3y | dWKUTUNAAMU Ba €316
Knpww pexacu Oamza KyTUNaétraH | onagunap
(5 MUHyT) HaTUXanap MabJym KMAVHAAM.
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2-60cKny
Acocunin

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk fapaxacuHu aHukiaL
y4qyH
Orkasmnnaaw.

Te3KOp  CaBOA  XaBob
1. MangoH TpaH3uctoprapn paeb
KaHZawn TpaH3ucTopaapra antunagmn?
2. Kanganm Ttunam ManmgoH TpaH-
3ncTopaapun MaBXya?

3. MangoH TpaH3UCTOPAAPUHUHT
bunonsap TpaH3UCTOpIapAaH
ad3annnk-napu KkaHgam?

2.2. OknTyBYM BU3yan mMaTepuangaH
donpanaHran Oonga Jlabopatopus
mMawldynotnHn  OrkasvwHW  AaBOM
3TTUPaAMN.
NTabopatopma  MWKUHK  BaxkapuLl
yuyH mMetogauk kOpcatma épaamuza
KM103>X

TPaH3UCTOPUHM

TMNAU MangoH
yHVBepcan
CTEHAHWHI NaHenura OpHawTtnpunb,
OnyoB acbobnapwn, maHba ynaHaaw
Ba TPAH3WUCTOPHUHI YMYMUIA WUCTOK
ynaHuw cxemacn Oocun KuavHaaw.
TPaH3UCTOPHUHT  yNaHWL  CXemMacu

OopKaan 4YnKULW  XapakKTepUuctTnkacu

Ba [mmw  xapaktepuctukanapwu
ONnHaawW.

OnunHraH KCNepuMeHTan
Knnmatnap opkanu MangoH
TPaH3UCTOPAAPUHUHT acocunm

napameTpaapu: KMPKMM Ky4aaHuL,
bypanvw KoapduLMEHTN, MakCUMan
MCTOK-CTOK  Ba

3aTBOP  WCTOK

KydaaHuwnapn aHKaaHagw.

Tanabanap »xaBob bepaau

Tanaba Onnanam Ba xaBob
bepaam
Tanaba Onnanam Ba xaBob
bepaam
Tanaba Onnanam Ba xaBob

bepagm

Tanabanap >3wutagm Ba

€316 onaan
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3-60cKny 3.1. Ma3yra akyH ficanaun, Tanaba | Tanabanap >swwutagnm  Ba

AKyHWI 3bTMOOPUMHM  acocunm  macanara | €3nb onaau
(10 muHyT) kapatunagn. ®aon  TanabanapHu
pal6aTtnaHTnpunagn.
3.2. MycTtakun uw yyyH Basuda: JwuTtagm Ba

1. MangoH  TpaH3UCTOPAAPUHW | aHUKAALITUPUNAAN

YMYMUA  WUCTOK YNaHWUL  CXemacu

YUYH cTaTuK YMKULL
XapaKTePUCTUKACUHN cnpaBouY-
HUKAAH kKOunpun6 onnb
JNTabopartopwus ndnm opkanu

O/IMHFaH XxapakTepuctukacu 6wunaH | SwuTaam Ba

CONNLITUPULLL aHVKnawTMpunaam
2. Amanunm Ba CnpaBOYHMKAAH
O/IMHFAH  XapaKTepUCTUKaNapHUHT
bapkmHm Ba Kenmb  4mKkaH

XaTONNKHUN cababunHK aHUKANALL.

5- mawfynot 601nnua xynoca

Tanabanap MangoH TPaH3UCTOPAAPUHWHT YyNaHWLW Ccxemanapu bunaH
TaHWLWaAN Ba YMYMUN UCTOK YAaHULI CXeMacu YYyH CTaTuK Ymkmw Ba Ornw
XapakTepuCcTKanapuHu YHVBepca cTeHara onaawnnap.
XapaKTePUCTUKAHUHT  XaTONAPUHN  aHWKNab, XaTONMKHW Keand  UumKuL
cababnapuHum aHvKanannap. JTabopatopwus opKanu OJIHTaH
KnnmMaTaapgaH ovganaHmb acocnm napameTpaapy aHUKAaHagW.

Busyan matepnannap
MangoH TPaH3UCTOPNAPUHUHT YMYMUA WCTOK YNaHULW CXemMacn -

NCTOK 3N1eKTPOAN 3aTBOpP yuyH Ham cTok yuyH Oam ymymunn.
162



CTaTuK YMKWLW XapakKTepucTuka — Kupuwaary 3aTtBop — WCTOK
Kyunanvw [O3rapmac 60iraHaa yvkuwaarn CTOK TOKM BmnaH CTOK — MCTOK
Kyu/JlaHULIM opacuaarn MyHocabatHu bunampaan.

Otnw xapakTepuctukacuga — YMKULWAATM CTOK — WCTOK KyYaaHWLIM
O3rapmac 60nraHfa, 3aTBOP — WCTOK KyunaHuwym OHunaH CTOK  TOKWM

opacugaru MyHocabatHu bunanpaamn.

36-pacm.

MawngoH TpaH3ncTopaapuHUHT YW ynanuw cxemacwm.

163



| 1 aed

v

F 2
L10
¥ =n
- g
U =-n3
- 6
F¥=
F]
I —_—
i =-15 ;
-, B
= - 5 105
a) 6)
37-pacm.

Y3 cxeMaCuHUHT BOJIbT-aMIep XapakKTepuctnkacu.
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burra noronaau Ky4anTHPru4Hu ypraHuul

(6 mamryaoT)

JlabopaTopusi MAIIFYJOTHHUHT TEXHOJOTHK KAPpTACH

bocknu Baktn

daonnaT MasmyHM

OknTYBUM Tanaba
1-6ockny 1.1.0kys  MawOynOTUHWHT  MaB3y | SWUTUNAAM Ba €316
Knpw pexacu Oamza KyTUNaétraH | onagunap
(5 MUHyT) HaTUXanap Mabjym KMAVHAAM.
2.1 TanabanapHu Aapcra | Tanabanap >aBob bepagu
Tanéprapavk JapaxacuHu aHukaaL
y4YyH  Te3kop  caBosn  >aBob
Orka3zunaan. Tanaba Onnanan Ba aBob
1.  Kyuantmprny  pgeb6  Humara | bepaau
anTunagn?
2. Kyyantmprnyxu KaHaaw | Tanaba Onnanam Ba >xaBob
XapakTepuc-tukacu 6op? bepaam
3. Kywantuprununap KaHAamn
6enrnnapra kapab 60nHaan?
2.2. OkutyBYM BU3yan Matepuangat
2-60CKnY donpanaHran Oonga Jlabopatopus | Tanabanap swutagm  Ba
Acocun mawOynotvumn OrkasuvwHuM  faBom | €3nb onaam
(65 MUHYT) 3TTUPAAM.
Bunonsap  TpaH3uctopan  6uTTa
nodoHanu KyYanTuprmyHm

OpraHnw. Ky4anTupruyHm Tawkun

KWITraH ANEMEHTApP yHUBEPCaa

cteHagarn  nadHenra  nuOwunaan.

Manba ynaHaaw, OnuoB acb6obnapwm
Cxemara ynaHaawm, nacT 4vactoTan
CXEMaHWHT

reHepaTop KNPULL

kmcmura  ynaHaan.  Ocuwn-norpad

opKann CXeMaHWHr alamuaTtnum

HyKTasiapgaru KyYJaHNLWHWHT
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3-60cKkny
AKYyHWI

(10 MuHyT)

wakan OpraHunagn. KyyantmprmnyHm
KWpUWN-ra  reHepatop  OpKaau
O3rapmac  yactotaam  (f=10000w)
curHan  bGepunagm  Ba  KMpWLL
CUTHAIMHW aMNANTYAaCMHN OWnpur6b
UMKWLL  CUTHAANHWHT  aMNAUTYAacu

owmwmn oavHagn. by amnautyaa

XapakTtepuc-Tukacunamup. Knpwnw
CUTHAZIMHWHT aMnanTyzacu
O3rapmac Oonpa CUTHaIHUHT

yactotacuHy BrapTpmand umnkmL
CUTHAAMHWHT  Brapuwm  AbHM
amMnanTyaa - yacToTa

XapaKTePUCTUKA ONVHAAM.

3.1. MaB3yra sikyH scanamn, Tanaba
3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw yyyH Basuda:

1. OnuHraHn xapakTepuctukanap
OpKa-n  Ky4yanTUprmyHm  acocuu
napamMeTp-napuHU aHMKNaLLL.

2. Ky4yanTupruyHm Tawkma KuayBum
3/1eMEHTNapPHN BasndanapuHm

onanLL.

Tanabanap >swuTaam

€316 onaan

JwuTagm Ba

aHUKNaWTpunaagn

SwunTtaanm Ba

aHUKNawTpunnagn

Ba

6— mawfynot 60inua xynoca
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Tanabanap 6bunonap TpaH3UCTOpPAAH TalKWA TOMraH yMyMuUn 3MUTTEP
ynanmwan 6up nodoHann Ky4auTUPrUYHW Wwnaw NPUHLMAWHKW, YHAAMM
NIEMEHTNAPUHUHT  QYHKUMACUHW, aMrinTyja Ba aMmnauTyga — 4acroTa
xapaktepuctmkacuHn OpraHagunap. Ly 6unaH 6up kKatopga CxemMaHuHr
alamuatan  HyktTanapujaru KyynaHuw LWaKAMHW - ocumanorpad opkaau
OpraHaawvnap. Kyuwantnprnyxm acocum napamMmeTpaapuHn
XapaktepuctmkagaH Oucobnab tonaamnap.

Busyan marepuannap

Bup noloHann KyyanTmprny — 3/eKTp CUTHaJUHU KydauTupagurat
Kypwamara antuiagu.

AmMnanTysa  xapakTepuctmkacu — —  Kyydautmpuamokuwm  60araH
CUrHaNHWHr  4vactotack [3rapmaraH Oonga, amMnanTyJacMHWHT  OLUMLLA
YMKML KYYNAHULWWHWHT owuwmnra onmnb keanwmHm kOpcataam.

AMNanTyga — 4actoTa xapakTepucTmkacu — KydanmTmpmokum 60araH
CUrHaNHWHr  Yactotacn [Msrapmarad  Oonga, curHan  4acTOTaCUHWHT
O3rapvwi  YMKMW  KyYnaHUWWHWHT - O3rapywunra  oamvb  KenuwwuHu

kOpcataaw.
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Kyyantmpruyum Y3 ynanuvi cxemacw.
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Yacrora OpajJuFy TOP KYYaUTHPIUYHM YPraHUII
JlabopaTopusi MAIUIFYJJOTHHUHI TEXHOJOITHK KapTaCH

(7 mamryaor)

Bockunu BakTn daonmAT Ma3myHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap MabJym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk fapaxacuHW aHuKaaLw

y4YyH  Te3kop  caBosn  >aBob

Orka3unaan. Tanaba Onnanan Ba aBob
1. YacroTa opanvin TOp | Bepaau
KyyauTmprmy neb kaHaan | Tanaba Onnangm Ba >aBob
KyyYauTupruyra antmnagn? bepaam

2. LC «kyvautuprnyga TtebpaHma
3aHXXUPHUHT  Basndacn  HUMagaH
nbopart?

2.2. OkutyBUM BM3yan MaTepuangaH | Tanabanap swutagm  Ba

donpanaHraH Oonga Jlabopatopwus | €31b onasm

2-60cKuny mMawldynotnHn  OrkasvwHW  AaBOM

Acocum 3TTUpPAAM.
(65 MUHYT) YacToTa opanvln TOp
KyYanTUprmyHu OpraHuL.

KyyantmprnyHu  Tawkun  KWarad
3IeMeHTAapHMU yHVBepcan
cTeHaaarn  nadeara  wuOwnagw.
Manba Ba [OnuosB  acbobnapwm
cxemara  ynaHagu.  Ouunnorpad
opkann  cxemaHwHr  alamuatau
HyKTanapgaaru KyYNaHULL-HUHT
wakan  Opranvnaan.  Kyvautup-
rmugarm  LC  TebpaHma  3aHXMp

Kepaknun YacToTajgaru CUTHaNHN

Ky‘-IaI7ITVIpI/ILLI,D,a 4YacCTOTa TaHJOBYMN
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3-60cKkny
AKYyHWI

(10 MuHyT)

anemMeHT O60mb xm3mat Kunaau.

Mact YacToTann CrHa A1apHA

KyYantmpuwaa RC TebpaHMa

3aHXKMP, FOKOPU YacToTain

curHannapHu  kydantmpuwga  LC
TebpaHMa 3aHXUP KyYauTUPrUYHM

Tapknbuga vwwnatunagm.

3.1. MaB3yra fikyH fcanam, Tanaba

3bTMOOPUHM  acocMn  Macanara
kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw yyyH Basuda:

1. Yactota pe3oHaHcu Oocun
KUAyBUM  TebpaHMa  3aHXUPHMK
napamMeTpuHW aHVKAaLL.

2. TebpaHma 3aHXXUPHUHT
cndaTUHN aHMKNaLL.

3. Ky4antmpruyHu  mwnatmami

colacnHun aHuknaw.

Tanabanap >swuTaau

€316 onaan

JwuTagn Ba

aHUKNaWTnpunaagn

SwunTtaanm Ba
aHVKnawTMpunaam
SwunTtaan Ba

aHUKNawTpunnagn

Ba

7- mawfynot 60nmua xynoca
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Tanabanap TOp MOAOCANAM  KYYAUTUPIUUYHM  MNPUHLUNMAA  CXEMACU
Mwnaw NPUHLKUNK, KYYauTUpruy snemMeHTiapuHn Basndacu, amnantysa Ba
amMnanTyga — 4actoTa Xapakrtepuctukacy, napametpnapw  Oakmza
TywyH4anapra 2ara 60nagunap. LWy 6unanH 6up katopga TebpaHma
3aHxupnap LC Ba RC napHu cudatvHu aHukiaw,  Oamaa 4actota
pe3oHaHcHM Oocnn knanw TywyHvacn Docmn 60naan.

Busyan marepuannap

Top nonocann KyyauTuprmy — CUTHaNHW  Ky4YanTupuw 4acToTa
opaavun  fiowopu/fracr=1,01+1.1 tenr. LC Ba RC TebpaHma 3aHXuMp
KyYauTUPULL CUTHAAMHWHE YacTOTacMHWU aHuKknab bepaan, AbHW TebpaHMma
3aHXNPAArn fraer Ba fiokopn KydanTmpmokum 60raH CUrHaNNapHUHT YacToTa
opanvlvHn aHmknanawn, Oy uyacToTanapfaH Tawkapuga 3Ca KyyYyauTmpruy
curHannapra 6edapk 60nagn.

LC tebpaHma 3aHxupan Kyydantmprmuy 10kl yactotann CUrHanHm
Kyyantmpuw yyyH, RC TebpaHma 3aHxXupan kydantmpriny 10Ky, gaH KM4mk

CUTHaNHN KyL-Ial7ITl/Ipl/ILLI YUyH nwnatunnaan.
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Top nonocanu Kyyantmpriny.
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dazauHBepCIM KYYAUTHPIUYHH OPTraHMII
JlabopaTopusi MAIUFYJIOTHHUHI TEXHOJOITHK KapTaCH

(8 mamryoT)

Bockunu BakTn daonmAT Ma3mMyHK
OknTYBUM Tanaba
1-60cKkny 1.1.0kyB MawOynoTUHWMHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu Oampa KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap Mabjym KMIVHAAM.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau

Tanéprapavk AapaxkacuHU aHukaaL
y4YyH  Te3kop  caBosn  aBob
Orka3unaan. Tanaba Onnanan Ba aBob
1. butTa Kyyantupruy | 6epaau

KypwuamacuaaH NKKNTa YMKNLL
Ky4YnaHWL KaHA4an onnHaan? Tanaba Onnanam Ba xaBob
2. KywantmprmnuygaH uuvkkaH kydna- | 6epaau

HULWHKX da3anap dapkn KaHZam?
2.2. OgutyBUM BM3yan MatepuangaH | Tanabanap 3wutagn  Ba
donpanaHran Oonga Jlabopatopus | €3nb onaau

MawlOynotvHn [OrkasuwHM  AaBOM

2-60cKuny 3TTUPAAN.
Acocum Kapama-kapLiwn dazann
(65 MUHYT) (basavHBepcan) KyYanTupruyHum

Opranunw. Ky4yanTup-rudHn TaLikun
KUATaH 3NeMeHTIapHu  YHMBepcan
cTeHazarn  naHenra  wunOwnagw.
MaHb6a Ba [nuoB acbobnapwu
cxemara  ynaHagu.  Ocuymanorpad
opkann  cxemaHuHr  alamunatiu
HyKTanapugarv Ky4YaaHULHW Lakau
Opranunagn. CxeMaHWHr
YMKMLLIAPU-AaH OJIMHAETIaH YMKALL
KydnaHuwu  dasanapu  180° ra

dapknanmw cababnapm TOOpUCnaa

TywyHya Oocun 6Onagn. Amanun
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AX Ba AYX napHu OpraHuL.

3-60cKkny
AKYyHWM

(10 MuHyT)

3.1. MaB3yra fikyH ficanam, Tanaba
3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®Paon TanabanapHu
pal6atnaHTupunaau.

3.2. MycTtakun uw y4yyH Basuda:

1. Kywautmprunynu  yumkuwmgaru
Ky4a-HULLHN bazanapuHm
ocumnnorpad  opkanm  kKOumpumb
ONNLL.

2. Kyywantmprnyxm acocunm

napamMeTp-JapnHnN aHNKIaLl

Tanabanap >swutaam

€316 onaan

dwunTtaanm Ba

aHUKNawTpunnagn

JwmnTagm Ba

aHUKNaWTpunaagn

Ba

8- mawrfynort 60inua xynoca

Tanabanap kapama — kapwu dazanm

KyynaHuwura 3sra  60araH  Ky4alTUPruyHuy,

ANEMEHTNAPUNHUHT

(bazanHBepcam)

YMKMLL

vnaatl NMPUHUWTWHWN,

dyHKkumnacuHn, AX, AYX xapaktepucTukanapuvHu Ba
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napametpnapuHn  OpraHagunap. Vkkana  uvkuiwgaryn  KyudiaHULLHK
Ky4antnpuw KO3GOULMEHTUHN, KNPULL MPUHLNMUHN, YMKULL KapLUWAUTNHY
aHaNUTUK ndodacnHn aHnknangunap. Ocumnnorpamma opkanu YvKMLAaaru
KydynaHuwnap dasanapu dapkm aHuknaHaam.

Busyan marepuannap

dazanHBEPCAN KyYanTuprny — Butra KMpuULW Ba YMKULWLMAA UKKUTA
UYMKALL KYYNAHULLWN ONIMHAAMIAH Ky4YanuTuprimy.

KonnektopaaH umkagmraH KyuynaHULWHWHT KUPULW CUrHanav bunan dasa
dapky 180° ra TeHr. SMUTTEPAAH YMKAAMTaH KyUNaHULLIHN KUPUL CUTHaNM
6unaH dasa dapkm 360° ékun 0 ra TeHr.

KonnektopZaH uukaguraH UuvKUW Ky4ynaHWWWAA KyYJaHULW Ky4dasau.
JOMUTTEPAAH uUMKAAUraH KydauTuprmyga TOKHUHT  KyYauruwm  SMUTTep

60nmua y3atmw kosbduumeHTn ho, TeHr 60naan.
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dazanHBEPCAN KyYanTnupriu,

18. AHaJior 3/1eKTpPoH Kypuiamanap cxemorexuukacu (AJKC)
(¢GanuaaH amaaud MAIIFYJOTHUHT YKUTHII TEXHOJOTHUSICH.

YKyB MAIIFYJJOTHUHT IIAKJIH AMaJIuil MAIIFYJIOTUHUHT PeKacu

1. VTkasunaéTran Tema Oyiiua TyIHHYA.
2. VYTunauran TeMaHWHT MAKCaIH.

3. YTunaguran TeMajiaH KaHait
HaTWKaJlap OJIMII Ky371a TyTHIIA/IH.

4. Ky3naérran HaTHW)Kara KaH1am

AManuii MalFyiaoT
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DPUILUTIAIN.
5. Hatmxanapuu onumia KaHaau Ha3apuu,
aHAJIMTHUK, TpaduK METOIMKAJIap
WIUIaTATIAH.

6. AManuii equm.

7. Xynoca.

YKkyB MamryJoTHuHr wmakcaau: ADKCpaa osuHraH Hazapuil OwIMMIapUHU
MycTaxKamuiall y9yH TeMajJapHU aHAJIMTUK XUCOOJIapy Ba €UMMIIapU YpraHUIa/Iu.

IMexaroruk macaJianap:

YKyB GaoJATUHUHT HATHKATAPU:

ADKC (anuna keHr KyJJTaHUIaIUraH:
- DneMeHTap;

- Cxemanap;

- Kypwimanap;

- Cucremanap/ia UlIaTUIAUTaH
AJIEMEHTJIAPHU aHAIUTHK XHCOOIapu
euruMJIapH Ba XyJiocaaapu
TYIIATAPUTIAIH.

Tanaba:

- TemaHuHT acocH Ba3u(pacuHU
N30XJIalau,

- Kyiunran makcaara spumm y9yH HUMa
KUJIUII KepaKJIUTUHA OUIIaju;

- Macananu e4uMUHHU TOIIAIH;

- byHUHT y4yH aHQJIIUTUK METOL
WIUTATAIIAN,;

- Euwmnran macamaHMHT aHAINA3 KWJIAIU
XaTO Ba KAMYWIMKJIAPUHU aHUKJIAW]IN.

YKuTHII yCi1yOu Ba TEXHUKACH

yKI/ITI/IIII BOCHUTAJIaApH

YKUTHII IIaKIIN
YKUTUII H1apT-IIAPOUTH

- Buzyan amanuér 6mui-cypoB, 6aéH
KUJIMIII,

- DJIEKTPOH CXEMaJIApUHU XUCOO KUITyBUU
aMajui KyJIJIlaHMaH, IJIakaT, JocKa, 0yp,
MabJIyMOTHOMA,;

- Kamoa, rypyx;

- JKuxo3zmanran aygaropus;
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19. Amanuii MamryJOTHHHHT

TCXHOJJIOI'HK KapTacu

Ky4aTUPIrUYHUA KYyYau TUPULI

KOYMPUIHUEHTIAPMHA AHUKJIAIL

(1-Mamrysaor)

Bockuu BakTtu

daonnaT MasmyHM

OkmTyBUM Tanaba
1-60ckmy 1.1.0xyB MAaLWFYNOTUHMHI  MaB3y | JWMTaAM Ba é3nb
Kvpwvw pexacu xamga KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap MabJyM KWINHAAW.
2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau
Tanéprapank AapaxkacnHu
aHVKNAW  YYyH Te3Kop  CaBoO
»aBob [Orkazaan. Onnanam Ba >aBob
1.  Kywantmprny 6y  kaHaam | bepaau
3/1eKTPOH KypuamMa?
2. Kyyantnprmny acocvHu xaHgav | Onnanam Ba >aBob
2-6Cckmy 3/IeMeHTap TalKWA KUaaan? Hepaam
Acocum
(65 MUHYT) 2.2. OxuTyBUM Bu3yan | Tanabanap >swutagnm Ba

MatepuangaH donganaHraH xosza
Mabpy3a OkuLHM AaBOM 3TTUPAAMN.
Mact  yactoTa/nm Ky4yamTUpruyHu
acocumn kOpcaTknunapw, KydnaHuLu
60nnua Ky4YanTmpuL
KoappuumeHtTn (bup kackagav Ba
kOn  kackagnw), kyBBaT 60nMnua

KyYantupuLL Ko3pdumLEeHTH
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KAPVLW Ba YMKWLI  KaPLUWAWTK,
UMKMLL  KYBBaTKW, KyYaNTMPIUUHM

dongann mw Ko3dPULIEHTN.

3-60ckmy 3.1. MaBsyra sikyH Acanau, Tanaba | Tanabanap >swutagm Ba
AkyHUI 3bTM60PK acocunm macanara | €3nb onaau
(10 MuHyT) kapatunagn. Paon TanabanapHu

parbatnaHTUpunaam.

3.2. Mycrtakmn v yyyH Basunda:
Xucobnanam Ba

1. Makcrman Ky4antmpuLu
koapduueHTra sra 60nraH nacrt ARVIKNIALLTAPAAN.
yacTtoTanu KyYanTuprmyHm
KyYanTupuLL KO3QPULNEHTH
Xuncobnanam

xncobnaw Ba AYX HM KypmLL.
Ba aHWKJALITUPAAN.

2. Makcnman  dongann ML
KoapduUmneHTnra ra  60nraH
Ky4yantuprunyam  donganu ML

KO3QPULMEHTUHN xMcobnaLL.

1 - Mawfynot 60nmua xynoca
Tanabanap nact 4yactoTanm Ky4amTuprudHm acocmm kOpcatkmunapu:
Kyynanvw  60nmMuya  kyyautmpuw  kosdduumeHTn, kyeBaT  60Mmua
KydyanTmpuvil KO3QOULUMEHTHN, KUPULW Ba YMKMLI KAPLIWIWUTY, YMKALL
KyBBaTW, dorganm nw kosbduumeHtn 60nnya TywyHYa xOCUA Kunaamnap

Ba bepuaraH BapuaHTaapHu xmcobnangunap.
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Busyan martepuannap

Kyunannw 60Anya  kyyantmpuw KO3IGOUUEHTM — KyYaUTUPTrUYHU
YMKMLIAArX  KyYadaHuW  Kyupuwaary — KyynaHuwpadH Heya  Hapobap
kKaTTanurmHn  kOpcatagy, kyBBaT 60nMMuya  Kyyantmpuw  KO3QPULMEHTH
KyYanTUPruyHM  YMKULWIWAATM  KYBBATHU KUpULIMAArn KyBBaTAaH Heuya
6apobap kattaaurn kOpcatagn. Kupuw kapwvanrm — KyydauTUPrnyHu
KNPULL KMCMUZATU KapLUWAVK.

Unkmiw  kapwuamrn- — Ky4yamTMpruyHn - KoKJaMacus  Ymmmngaru
KapLInK.

Ynkmw  xyBBaTU — KYyYaUTUPTUYHW aKTUB KAPLWAVKAW YUKMLLAATA
KyBBaTW.

O.N.K. — kyyantmprmuyHm uvwnawn  yuyH capd 60nraH kyBBaTHU |,

YnMKnwgarn KyBBatra HUCOATUHM npoueHTAarn VICI)O,D,aCl/I.
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KyyailtTupruyau ¢p.u.K., LIOBKMHHHM aHMKJIALI

AMaJIuil MAIIFYJIOTHHUHT TEXHOJIOTHMK KapTacu

(2 mamryor)

Bockuny BakTtn

daonnaT MasmyHM

OxmTyBUM

Tanaba

1-6ockmny
Knpwnw

(5 MUHyT)

1.1.0xyB MaLWFYNOTUHUHI  MaB3y
pexacu Xamaa KyTunaétraH

HaT>Xanap MabjyMm KUANHa4WN.

dWnTUNaaM Ba €316

onagunap

2-60CKkuMy
Acocun

(65 MUHYT)

21 TanabanapHwu fapcra
Tanéprapank AapaXkacuHu
aHMK/AW  Yy4yH Te3Kop  CaBoOJ
»aBob [rkasunaan.

1. Kywantmprnuum kydantmpu
KO3QPULMNEHTH HUMaHW
kOpcataan?

2. Kywantuprunyga KaHAaun
KapLlumamknap 6op?

3. Kyyantmpruuynn c¢ownganm  ww
Ko3dPuUMeHTMHN kaHganm [Onyos
Gupavrn bunan OnyaHagn?

2.2. OxnTyBYM BU3yas
mMatepuangaH domnganaHraH xonAa
Mabpy3a OkMWHKM AaBOM 3TTUPaaV.
Kywantnprny  kOpcatkununapugaH
HOMMHaJ KNpULW  Ky4naHuLwu,
Ky4auTMpuL 4actoTa Anano30HW,
KyYanTUPruyHmM XyCcyCuUn LLOBKWUHM,
AVHaMVIK AVANo30HM  xakumaa

TywyH4a 6epunaan.

Tanabanap xaBob bepaan
Onnanam Ba >aBob
Hepaan

Onnanam Ba >»aBob

bepaam

Onnanam Ba >aBob

Hepaan

Tanabanap >swWuTagnm Ba

€316 onaan
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3-60ckmy 3.1. MaBsyra sikyH acanaw, tanaba | Tanabanap 3wuTagM Ba

3bTMOOPUHM  acocuin  Macanara | é3mb onaau

(10 MunHyT) kapatunagn. ®aon TanabanapHwu
parbatnaHTUpunaam. Xncobnaian 53
3.2. Mycrakmi v yyyH Basunoda: AHUKTALLITADAAN.

1. MMact vacToTtann Ky4anTUpruyHm
aHWK BapVaHTM Y4YyH JAMHaAMUK

ncobnanam Ba
JNAN030HHM aHUKALL. X A

2. ABanru MalLFynoTAarm arninatTpaan.
Ky4YauTuprmy yuyH xocun 60mwm
MYMKWH  60iraH  xanakuTaapHu
aHVK/aW  Ba yAapHW  MWHMMan

Xonra Keatmpuul .

2 - mawfynot 60nmua xynoca
Tanabanap nact YyacToTanu KYyYanTUPrMUHUHT acocun
kOpcatkmunapgaH 60nraH HOMMHaN  KUPWULW  KyYJaHWLWK, KyYanTupuLl
YyactoTa AMano30HW, KYYaWTUPIUUHWUHE  XyCyCMW  LUOBKWHK, AWHAMMK
AMano30HHK xMcobnawHu amanra owpaaunap Ba bynap Thrpucmpa Ttna

TOknc dukpra ara 60nagunap.

Busyan martepuannap
HomMuHan kupuw  KyunaHvwy — KyYauTUPIUUYHWHT  YMKMLIKAA
Kepakau KyBBaTHW  XOCWA KWAMLW Y4dyH Kepak 6OnaguraH  kmpuw

Ky4diaHULLW.

182



Kyuwantupu 4yactoTa AWano30HN —  KYyYanTUPUIMOKYM 6nraH
CUTHANHWHI YacTtoTa  KeHraumry 60imb  kyuantmpuw  Ko3dduumeHTw,
pyxcat 6epwvaraHgaH optuk 3rapmanaw.

Xycycmmn WOBKWUH —  KYYaUTUPTUYHUHT UL KapaéHuaa
TemMapaTypaHn owuwn, MaHbaHuHr  O3rapuwwiv, 3AMeHTAaPHWUHT  bup
Meépaa vwaamMacanrn Hatmxkacmaa xocun 60nagw.

AvHamMnK  AWMano30H — KUPULW  CUTHAAWHUHT MakKCUMaa KMAMaTUHWN

MUHUMaN KWNMaTUra HUCOATUHUHT dapknHKM KOpcaTu.
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KyuaiiTupruuaa Yu3ukiau 0y3uJIMIIHA AaHUKJIAII
AMaJIMii MAIIFYJJOTHHHHT TEXHOJOTHK KAPTACH

(3 mamryoT)

Bockny BakTu daonmAT Ma3myHM
OkmTyBUM Tanaba
1-60ckmy 1.1.0xyB MAaLWFYNOTUHUHI  MaB3y | WNTUNAAN Ba €316
Kvpwvw pexacu xamga KyTWnaéTraH | onagmnap
(5 MUHyT) HaTVXanap MabJyM KWINHAAW.
2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau
Tanéprapamk AapaxkacnHu

aHWKAAW  Yy4yH Te3KOop  CaBoOA
»aBob [rka3zunagw. Ovnnangmn Ba >aBob
1.  Kyuantuprnuga  6y3umanwHun | 6epaau
KaHgan  aktopsap XOCUA
Knnaan? Ovnnangm Ba >aBob
2. Ky4anTmprmunumHr  auHamuk | 6epaau

AVANO30HN HUMaHW bGungmpaan?

2.2. OxnTyBUM Bu3yan | Tanabanap >swutagnm Ba
MaTepuangaH downganaHraH xonga | €3vb onaam
2-60Cckny
5 Mabpy3a OkMWHN AaBOM 3TTUPaLMN.
Acocum 5
MacTt wyacTotTann Kydamtupruuza
(65 MUHYT)

BYy3UANLIHN  XOCUA 6anwn,
HOUM3MKAM  Oy3uauw  Ba  YHU
Oy3vanw  gapaxkaCuHW aHaanTUK
xmncobnaww OpKanM  aHWKNALL,
yactoTaBmm Oy3manw Ba yHu AYX
opkanv  Tanabanap  aHaAUTUK
xmcobaw OpKaNv  aHWKNANAW,
dazaBun  Bysuamw  Ba  yHMU
KenTmpub 4mkapyBUYM dneMeHTAap
TOrpucraa TyLyH4a XOCUN

KWnagunap.
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3-60ckmy 3.1. MaB3yra AkyH fcanamn, Tanaba

AkyHUI 3bTMOOPMHM  acocmi  macanara
(10 MuHyT) kapatunagn. Paon TanabanapHu
parbatnaHTUpunaam.

Xuncobnanan sa

3.2. MycTtakmi v yyyH Basunda: AHVKNALITIPAAM.

1. MangoH TpaH3ucTopmn oOpkaamn

XOCWMA  KWIAWHTAH nacT 4yacToTanu
Xuncobnanan ea

KyYantmprmyja HOYM3NKAN

aHVKNALLTUPAAW.
By3manL KO3IPOULIMEHTUHN e Pa
aHVKNALL.

2. ManfoH TpaH3UCTOPWU OpKaNu
XOCWJI KWJIMHFaH nact 4acrtoTtanm
KyyYantmprmyga dactota 60nmua

By3unamw KO3 PULIMEHTUHN

aHUKNaLl.

3 - mawfynot 60nmua xynoca

Tanabanap KyyauTUpruyHuM AMHaMUK Xonatuga xocun 60naauraH
HOU3MKAM Oy3uauw, yactotaBun Oy3manw Ba daszasuin BysmanwnapHu
xocua 60nvwn Ba ynapHW aHaAUTUK XMCOD Opkaau aHWkAaLW, BY3UANLLIHN
XOCUA kuayBuu daktopnap ObwunaH TaHuWwaguMnap Ba TyWyHYa  XOCWA
KMnagunap  OysvanwHn - kamautupuw  nlanapvHn  kmavpagwnap  Ba
BYy3UANWIHN KaManTUpaamuraH BapuaHTAapHW aHWkAanamnap.

Busyan matepnannap
Houmzmknm Oy3umanw  (koedPuueHT TFapMOHUKM ) — 3aHXUPHUHT

HOUYN3UKIN XYCYCNATU HaTUXacKhda XOCh 6|:|J'Ia,£|,I/IFaH 6y3I/IJ'II/ILIJVI.
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YactotaBun  6ysmamw -  AYX OpKaAM aHWK/IaW Ba Kupwuwl
CUTHANMHWHT YyacToTara 6orank 60naaw.

®azaBuin By3MANLW — KyYanTUPULL XKapaéHuAa YMKULW  CUTHAAUHWHT
dasacy, kmpuw CUTHaAWHWHT  da3acuaaH opkaga konaau, 6y
KydauTmprmygarm peakTMB 3SNeMeHTAap xucobura Ba  dN1eMeHTAapHMU

MOHTaXn xncobwura xocun 60nagw.
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Top nonocanu kyuaiitupruyaa LC Ba RC Bazudacu
AMaJuii MAIIFYJOTHHUHT TEXHOJIOTHK KApTACH

(4 mamryaor)

Bockunu BakTH daonnat MasmyHm

OkmTyBUM Tanaba

1-60ckmy 1.1.0xyB MAaLWFYNOTUHUHI  MaB3y | WNTUNALU Ba
KnvpuLw pexacu xamga KyTUNaétraH | onagnnap

(5 MUHyT) HaTUXanap MabJyM KWINHAAW.

é31nb

Tanéprapamk AapaxkacnHu
aHWKAAW  Yy4yH Te3KOop  CaBoOA

»aBob [rka3zunagw.

By3navw-nap MaBxya? Hepagu

2. KywanTtmpruuygarn 6y3vaniuHm

Kepak? bepaam
2.2. OxnTyBUM BU3yas
MatepuangaH donganaHraH xosza
2-60Ckuny
5 Mabpy3a OkvwHW gaBom 3TTmpagn. | Tanabanap  swwutagm
Acocun 5 B
Top nanacu Kyyantmpruy | €3nb onaam
(65 MUHYT)
pe3aHacu Ba nosiacanu
Kyyantupruynap, ynap
Tapkmbugaru TebpaHma
3aHXUPHUHT Basndacu Ba
TebpaHMa  3aHXUPHMK xocun | Tanabanap  swutaau
kmnyBum RC Ba CL anemeHTnap. by | é3mb onagm

3/leMeHTAapAaH nosacanu
buntupnapHu XOCU KVINLLL
Pe3aHaHC 4yacToTaHm aHukaaw. T
LKW buntnpnap. Ynapga

pe€3aHaHC 4YacCTOTaHW aHUK/all.

2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau

1. Kyuantnprunuga KaHgaw | Onnangm Ba >aBob

KaMauTupuw YydyH Huma xuanw | Onnanam Ba XaBob

Ba

Ba
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3-60ckmy 3.1. MaBsyra sikyH Acanau, Tanaba | Tanabanap >swutagm Ba

AkyHUI 3bTMOOPMHM  acocmi  Mmacanara | €3mb onagm
(10 MuHyT) kapatunagn. Paon TanabanapHu
parbatnaHTUpunaam.
3.2. MycTtakmi v yyyH Basuda: Xncobnaman Ba

1. AHnk xumnmatam R1, C1, Ba R2 | aHuknawTmnpaan.
C2 dwuntnpnap y4dyH  pe3oHaHC
Xuncobnanan Ba
YyacToTaHu xmcobnalw.

2. T- waknam C1, R1 Ba R2, C2

buntpnap YUYYH pe30HaHC

aHUKJlalTnpaan.

Xuncobnanan Ba

yacToTaHM xmcobnall.
aHVKJALLTUPAAN.

3. 1 Ba 2 X0N yyyH [DOrmw

nojacaCnHn aHMKANALL.

4 — mawfrynot 60nunua xynoca

Tanaba Top nonacann Ky4yauTUPruyHM XOCUA KWUAYBYM dNEMEHTAAp Ba
YNApHWHT Ba3ndacn , KYHYanTUPrUYHWHE Tapkubuaarn 4yactota TaHAOBYM
TebpaHMa 3aHXWp, yNapHU WKKW  XWA BapuvaHTM Ba Oy BapuaHTAapHU
YaCTOTaHUHT KaTTanmrura Kapab knnaHnwn TaBCUBIaAPW,
KyYanTUPIMYHUHI pe30oHaHC xoJaTuaaru Jacrtota rnosiacacn vacrora [Oruw
nosiacacu xakuaa TylyH4yara sra 6nagmnap.

Busyan marepuannap

Top nosnacann Ky4yamtupruy — KyuyutmpMokuum 60nraH  curHannap

yactotacm AYX  HMHIr  nonacacv uv4uuga, noJsiaca  Talkapucuaaru

CUrHasnapra aca TabCupaaHManam.
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Pe3oHaHC 4acToTa — pe30HaHC 4YacToTa 3aHXWP KapLIWMAUIK KaTTa,
bolka YacToTanapaa KapLMANIK KMYKMHA.

Top  nonacanu Ky4auTupruyHuHr - Ornw nonacacmga cCurHan
CNEeKTOPUHUHI aMnInTyAacu nacanmim KyTuamManam.

Rl , C1 Ba R2, C2 duatmpnap uyactora  TaHnoB4YM TebpaHMa

3aHXUPAAPAMP.
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TpaH3ucTOpHU y3rapMac TOKJATH HITYH XOJATHHH AaHUKJIAII
AMaJii MAIIFYJJOTHHHHT TEXHOJOTHK KApTaCH

(5 mamryaor)

Bockny BakTH daonmAT Ma3myHM
OkmTyBUM Tanaba
1-60ckmy 1.1.0xyB MaLWFYNOTUHUHI  MaB3y | SWNTUIAAN Ba é3nb
KnvpuLw pexacu Xamaa KyTUNaéTraH | onagmna
(5 MUHyT) HaTUXanap MabJyM KWINHAAW.
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2-60CKny
Acocun

(65 MUHYT)

2.1 TanabanapHwu Aapcra
Tanéprapank fapaxkacuHu
aHVK/NAW  y4yyH Te3Kop CaBoO/
aBob Orkasunaaw.

1. Top nonacann Ky4anTMpruyHmHr
4yacToTa  KEHMUMM  KyYauTmpruy
Tapknbugarn kamcu snemeHTnapra
H6OFANK?

2. KyynaHuw pesoHaHcu J3araHja
HUMaHW TyLyHacm3?

3. Top nonacanu Ky4anTUPrUYHW
MwAaTUANLL coxacu
pagnoTeXHWKa-HUHT Kancu
coxacmga xOnnanunagn?

2.2. OxnTyBYUM BU3yas
mMatepuangaH downganaHraH xosnza
Mabpy3a OkMWHN AaBOM 3TTUPaLMN.
DNEeKTPOH KypwaMaHu xmucobnall
YUYH TPaH3UCTOPHM TUHY
xo/lataarv mwum obnactm Ba mwum
HYKTaCVHW TOMWLL.

Konnektop TOKM Ba KOJNEKTOP
Ky4aHWLLIK Tonuw. Cratuk
KWPULW Ba YUMKML XapakTepwuc-
TUKaNAPUHN CNPaBOYHUK OPKaIN
aHVKNaHagnW Ba  TWHY  HyKTa
Kypunagn. LWy Hykta opkanu
roknama xapaktepuctukacu [Oraaw.
TWUHY  HyKTa KyMmaarn LWapTHU
HaXkapuLLn 1O3UM.
Uigol 2 Uim +Uigier |

lso = lsm / Rg

R; — cadeda éiadoeoeai oe
R3=0,7+ 0,95 opacnga 601mwm

Kepak.

ByHAaaH Tawkapu uMW4M  HykTa

Tanabanap >»aBob 6epagm

Onnangm Ba >XaBob
6epaan
Onnangm Ba »aBob
bepaan
Onnangm Ba »aBob
Hepaan

Tanabanap >swutagn Ba

€316 onaau
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Kynnaaru LWapTHU
KaHOATNAHTNPULLW NI03UM.

Uigol +Yim <‘U kyiaei ‘

Ugyo = let - Rejaen

P« makc-MakcmMman pyxcat b6epwuaraH
KyBBar.

U makc- Makcuman pyxcat

BepuaraH KyyiaHWLL.
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3-60ckmy 3.1. MaB3yra fkyH ficanam, Tanaba

AkyHUI 3bTMOOPMHM  acocun  Macanara
(10 MunHyT) kapatunagn. ®aon TanabanapHu
parbatnaHTUpunaam.

3.2. Mycrakmn v yyyH Basuda:
1. MT403A TPAH3UCTOPHUHT | DWXTaAN Ba

CNPOBOYHVKAAH CTaTUK  KUPWLL | aHUKNAWTUPUAaAN
Ba  YUMKWLL XapaKTepPUCTUKACUHW
aHvkNab Lr
Ba Uwr TOK Ba Ky4laHWLW OpKaau
TMHY  HYKTa KypuW Ba  YHra

TabAYKAN 60araH WapPTHU

aHUKANaLl.

5 — mawfynot 60inua xynoca

Tanabanap  371eKTPOH KypuAManapha TPaH3UCTOP WLWAATUAraHAa,
cxeMaHu 3rapmac 1ok 60MMua xmMcob kmamw (kmpuw curHaav 6OnmaraH
X0/4a) MLWYKn HYKTaHW  aHWKaL Ba Oy HykTa OpkaaM WLW4K
XapakTePUCTUKaHM KypuLll Ba YHWHT LWapTAapuHK  Baxapuw xakuaa
TyWwyH41ap xOCWI Kuaaguiap.

Busyan matepunannap

Nwym Hykta xo0natm — 371eKTPOH cCxemMaja TPaH3UCTOPHW AWMHaAMWK
xonarga MwiaLu.

TWHY xonaT — KypwIMmara Kupuw curHaam bepunamaraH xoJsatgaru

Ky4dnaHunW Ba TOKHU aHMKﬂaVIAl/I.
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U vake - TPAH3NCTOP KOJIJIEKTOP Ba SMUTTEP Opacnjarn MakCcrmMahn
El3rap|v|ac Ky4Y1aHWLL.

I make - TPAH3MCTOP KOMNEKTOPUAAH OKaAuMraH makcuman O3rapmac Tok.
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KeHr moJiocann ky4aiiTupruuiiapaa 4acrora 0y3uJMIIHHU AHUKIAIT

(6 mamrya0T)

AMaJIuil MAIIFYJIOTHHUHT TEXHOJIOTHMK KAPTaCH

bocknu BakTu

daoAnaT MasmyHu

OxmTyBUM

Tanaba

1-6ockmny
Knpwnw

(5 MUHyT)

1.1.0xyB

pexacu

MalWryNOTUHUHT  MaB3y

xamza KyTunaérraH

HaTv>Xasllap MabJlyM KUJINHa4W.

dWNTUNAAN Ba €316

onagunap

2-60CKny
Acocun

(65 MUHYT)

2.1 TanabanapHwu Aapcra

Tanéprapamk fapaxkacnHu

aHWKAAW  Y4YyH Te3KOop CaBoA
»aBob [rka3unagw.
1.TpaH3nCTOPHUHT ML
XKapaéHugarv - vwuu HYKTa
HUMaHW Bungnpaan?

2. TpaH3nCTOp Kanucu xapaktepuc-
TMKacn éppammnga wwum obnactu
aHVKNaHaAn ?

2.2. OxnTyBYM BM3yas
MaTepuangaH donganaHraH xonja
Mabpy3a OkuWHN faBOM 3TTUPaAMN.
KeHr nonacann Kyyautmpruunap
1 My aman 100 MMy
60nraH

CUrHaNapHU eku

nonacacu
rava rapMOHMK
MMNYACAn
CUTHaNNaPHU KyYanTupaau.

KeHr nonacanu kyyantnprmy
UMMNYAC CUTHaNNAPHW
KyYantmpranga UMnyac KeHrauru
bepwaraH , KeHr nosiacanu
KyYanTUPrunyHm HoKOpu
YacTOTaCMHM aHMKAALW YYyH
nmnyac OpHaliraH KeHramrm
aHVIKNaHaAW.

typ:2,2 T uuk T Uik —

UMKMLL KACKaAMHWHT AOVMMW

Tanabanap »xaBob 6epagm

Onnangm Ba »aBob

Hepaan
Onnangm Ba >XaBob

bepaan

Tanabanap >3wutagn Ba

€316 onaau
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3-60ckmy
AkyHnn

(10 MunHyT)

BakTW. 7 uu = 0,0455 1y tokopm
YyacToTajaryv YacToTaHWHT By3mnunL

KO3OPULMEHTH

2
Mbé :\/1+(a)bé Tbé ) arapaa
Miok=141, @ wo* Trox =1

1
f ooy = ———
IOKOpH 27TT;OK
¢ _22_035
péioe 27Z'té té

COHrpa TpaH3WCTOp TaHAaAM WL
xonatu aHVKNaHaAN Ba

ANEeNMEHT/Iap TaHJlaHa4W.

JwuTagam Ba

dHUK/lalTnpmiaaan

3.1. MaB3yra fkyH ficanau, Tanaba
3bTMOOPMHM  acocnn  Macanara
kapatunagn. ®aon TanabanapHu
parbatnaHTUpunaam.

3.2. Mycrakmn v yyyH Basunda:

1. bepwnran xunmatnapga Ky
yp=12-ypTava yacroTagaru
Kyuynanvw  Oynnua  KyyamTpuwl

KOIPPULMEHTUN  Fracr + Fiaywopn=20TL4
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yTuLw YacroTacu KeHrAnru
Mhacr +Miykopn=141-nacrt Ba
tOKOpM  YactoTanapga Oy3mauw
KoapduumeHtTn ty-5mKCc —mmnync

qua17|v|Lu CUTHANHWHT KeHIJInrn

6 — mawfynor 60nmua xynoca

Tanabanap KeHr nosnacannM Ba WMMYACAM KydanTuprud 6bopacuja
Kynvgarun TywyHyanapra ara 6dnagunap Ba xmcobnanamnap: KyyasguraH
UMMYAbC  KEHMAUTW,  KYYaUTUPIUYHUHT  nojaca  KEeHruUrM,  YMKMLL
3aHXMpagarn AOVMWK BakKT, FOKOPM Ba NacT 4actotanapgarv 6y3maumu
KO3abduueHTy, KydantmprmuHm AYX parm  kydnanmw  60nvua  Optaua
Kyyantmpuw KoddbobuueHTn wy bunaH bup katopaa AYX HWHT tOKOpW Ba
NacTkM KMUCMUZA XapaKTepPUCTMKAHW Tekucnaw Yy4yH KyyanTmprmura
kOwumuya C R Ba C L anemeHTnapgaH koppekcna xkOnnaw tOrpucmaa
TywyH4ara ara 60nagunap.

Busyan matepuannap

KeHr nonacann  Ky4auTMprmy — HOKOPW MoJjlacanv CurHaaiapHu

KyyanTmpu xamzga WMMYACcau Ba FapMOHWK CUTHaMNAPHU KyYauTUpuULL

YUYH MLAaTUAAN.
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Koppekcunanosumn oéwuntmpnap - AYX HUHIT nactkm Ba HOKOPWU
KMCMWUZAry 3rpy YM3MKHW Tekucaaw YudyH uwnatuaagu.

ty - “Mnync KeHramrn

toe — OpHawraHd nmnync

T umx — YMKMLL KaCKaANHUHT JOUMWW BaKTU

Muacr, Miokopn = MaCTKM Ba FOKOPW YacToTanapAa, YacToTaHUHTr By3uamni

KO3pOULLEHTW.
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Ky4yaliTHPpruyayu Ky4wiaHum Oyn4a Ky4aiTupuin
KO3(P(PUIUEHTHHU AHUKJIALI
AMaJIMii MALIFYJIOTUHUHI TEXHOJIOTMK KApTaCH
(7 mamryJior)
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Bockny

BaKTU

Qaonmar Ma3MyHWU

OxmTyBUM

Tanaba

1-6ockny
Knpwuw

(5 MUHYT)

1.1.0xyB MaLIFyNOTUHUHI MaB3y pexXacu xamza

KyTVIJ'IaéTFaH HaTW>Xaslap MablyM KUANHAAWN.

SWnTUNAAAN

€316 onagmnap

Ba

2-60CKnY
Acocunin

(65 MUHYT)

21 TanabanapHwu fapcra Tanéprapamk
JapaXaCcuMHW  aHuWkNaW  Yy4YyH Te3Kop CaBo
xaBob [Orkasunnagn.

1.KeHr nonacanu kydanmtmpruynapga xaHjam
INeKTP CUTHaNNAPHMU Kydyantmpuw  kO3za
TyTUAraH?

2. Kyyantmprnynm AYX HUHr nact Ba HOKOPU
YyacToTaNapAaH XapakpepucTukacuHu axwunall
YUYyH Cxemara fHa KaHjam Kypwima Owial
TYAIUpUIaam ?

2.2.  OxutyBYm  BM3yas  MatepwuannapiaH
donganaHraH xo0nja amanu MalrynoTAapPHU
OxknTUWwHKM faBom 3TTMpasan. HOkopu yactoTanu
CUTHa/IapHM  KYyYauTUPULL YyYyH Pe30HaHC Ba
annepuoamk KyYanTupuLL Kackagaapu
nwnatmnagm (KOYK) kyyantmprmyHm kupuwmaa
cyrnepreTepoAnHAN reHepatop Ba
apanawTtuprmy - kabyn  kuayBumHM - kOnnaww
Makcagra MyoourAnp. Ky4yanTupruyHu TypeuH

xonataarn  KyunaHuw  60Avya  KyyadTMpuL
KOIQPULMEHTN - <05\/ 1 z\/S

makce

Oy, |l
i:qﬂa: S-TPaH3UCTOPHY Bypanniy;
215 '
Cr25~Cy- Koanetop yTuwmaarv
amruM; e _Yr - @ uactotagarn  Typrud

wawe T
Kyyantmpuw Ko3QPULUMEHTH.

Annepuoguk HOYK yuyn K<10

Pe3soHaHc HOUK yuyH K< 20

Osraptuprnunm  yacrota Kyvamtmprmyga K <30

nap xakuma TyllyH4anap.

Tanabanap >xaBob

bepaam

Tanaba  Onnanan

Ba >aBob H6epaan

Tanaba  Onnanan

Ba XaBob H6epaan

Tanabanap
3WNTaAN

xncobnanan

Ba
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3-6ockmy | 3.1. MaB3yra fKyH scanau, Tanaba sbTnbopuHN | Tanabanap
AkyHUI acocunm Macanara KapaTunaagu. ®aon | swmtagnm Ba €316
(10 muHyT) | TanabanapHun parbaTtnaHTMpUNagn. onaan
3.2. Myctakma v yuyH Basuda:
1. Kabyn guayBuUM  KypwiMaHu  Kupwu

Xwncobnanam Ba

3aHXUpPKUHK y3yH ThnkmH Ba Opta TIKKH AHUKNALTVPUAAAN
Y3YHAUTUAATVM  KUPULW  CUTHaA  YYyH
kOwnmua cnrnm Ck Ba UHAYKTUMBANK Jlk
YYYH XMCOBNaHT:

Ck =10 + 490 n® — kupvwgarn ysrapysyaH

CUTHANR . =f, . /fy —415/150 = 2,77;"

Makc M

KylIMMYa curumMnap
Ceso=61i0 : Cj 45 =47,2i0
Cu-5+10n¢p  Cry3=15+20 nd
CLyp=5+15 nd opacmparn cmrmum :
Comm=2+4 N0  Ceuae=10+60 no;

7- mawfynot 600nnua xynoca

Tanabanap rOkKOpM uyactoTann kyydautupruunap TOrpucuaa kynugaru
MasyMoT/iap  XOCWUJI  Kwaaawuiap,  HOKOPM  4YacToTaiu  Pe30HaHC
KydyanTmpruunap annepuoamvkK KydyanTmpruuiap Ba CyrnepreteposuHav
Kabyn KWMAYBUM Ba KyyauTupyBuun Kydautupruunap. Kabyn xuaysum
KYPWIMAHWHI Tapkubugarn CUsMmaap MHAYKTMBAAP Ba YAapHW aHaANTKK
xmcobnapu. Wy 6unaH 6up katopfa CUrHasHW KyYanTUpULL >XapaéHuaaru
TYPFMH Kyunanuw 60nnya kyyantmpumw Ko3QPULMEHTN aHUKNAHAAMN.

Busyan matepunannap
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FOkop¥ u4acToTanu KydauTvpruunap — to31ab Mry garn  anekTp

CUTHaNNAPHM KydauTupuw yuyyH wwnatmnagm. Pe3oHaHcan  okopu
YyacToTanM KyyamTmpruunap — TOp nosacara MOmkannaHraH HOKOPW
YyacToTanu KyyauTmpruunap annepuoaunk FOKOPW YyacToTanm

KydanTmpruunap — kOn cnekTpau HOKOPW YacToTann 31eKTP CUrHaiNapHM
KydanTupuwra mOnxkannaHraH. CynepretepoamMH — xap XA 4actoTasapHK
6up xmn yactotara awnaHtMpub 6GepyBum [BrapTvpruy Ba  HOKOPW

Y4aCTOTain Ky4a VITMpI'I/I YjaH l/I60paT.

203



Bockumy
BaKTN
1-60ckny
Knpwnw

(5 MUHyT)

2-60CKny
Acocun

(65 MUHYT)

Yirapmac TOK Ky4aiTHPru4ua TPAH3UCTOPHU TaHJIALI
AmManuii MAIIFyJIOTHHUHT TEXHOJIOTHK KAPTACH

(8 mamryoT)

daonnaT MasmyHM

OxmTyBUM
1.1.0xyB MaLUFyJOTUHUHT MaB3y pexacu
XaMJa KyTunaétraH Hatuxanap MabjayMm
KUINHaAW.
2.1 TanabanapHu pJapcra Tanéprapauvk
fapaxacVHW aHVKall Y4YyH Te3Kop CaBo
xaBob [Orka3sunnagw.
1.KaHgan curHannapHu KyyamTypuil yuyyH
FOKOPW YyacTtoTanu KyYantmpruy
kOnnaHnnaan?
2. CynepreTepoAvH KaHAam  31eKTPOH
Kypuama?
2.2. OxutyBunM  BM3yan  maTtepuvanjaH
donpanaHraH xonga Mabpysa OxkuwHM
A,aBOM 3TTUPaAM.
O3rapmMac TOK KyvanTvpruyga Ky4dnaHuL
Ba KyBBaT [Brapmac TOKAa Ba CeKWH
O3rapyBuaH TokAa Kydanaaw. O3srapmac
TOK  Kyyamtupruyga curHan TOrpugaH —
Thrpn ékn [3rapmac TokHM [3rapysB4aHra
avnaHtmpnb  kyyavtupunagn.  Cxemaga
YMKML CUTHaAW BepuamaraH xon4a YMKMLL
KydnaHmwwn O ra TeHr 60nmwn kepak.
butta kumpwuw, wnkkuta kackagan OTK Hu
xmcobnawaa kymmaarmnap Manym 60nmwm
No3nM: U puw — KUPULW CUTHANN * Axup —
MaKCUMan Kupuw curHaau; Rys — kupuw

CUTHANNHWHT  NYKK Kapwunianrn ;| YMKML

KyBBaTW tOKJ1amMa kapwwuauirn ; MaHba
KaTTannrm E M.- xucobnawaa
TPH3UCTOPNAPHMU ™nm aHWKNaHaawn/
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Tanaba
dWNTUNAAN Ba €316

onagunap

Tanabanap xaBob 6epagn

Tanaba Onnanam Ba xaBob

Hepaan

Tanaba Onnanam Ba XaBob

bepaan

Tanabanap >wutagn Ba

xncobnanan



3-60ckny
AkyHNI

(10 MunHyT)

Kywantmpuw kosdpomumeHtn Ku , uvwuu
HykTa “ W " vwum HykTagarn 6asa TOku
aHVIKNaHaAW. TpaH3MCTOpHM TOrpu
TaHNaHraHn Tekwvpunagn. [MpuHumMnuan

CXEMaHWHI 3/1IeMEHTAapPU TONMAaan.

3.1 MaB3yra fKyH acavgu, Tanaba
3bTMOOPUHM acocnMi Macanara KkapaTuaaau.
®aon TanabanapHu parbataaHTUpUNAAN.
3.2. MycTtakmn v yuyH Basuda:

1.  banaHc  kackagnin  Orapmac  TOK
Ky4auTUPrnum yyyH TPaH3UCTOPHW TaHAaHT
Ba WW4YM o0bnactm Ba WWYM  HYKTaHU
aHvknaw Uikmp =50 mMB + AUkmp = 300 MB ;
Ru=2 oM; R =51 kom E¢ =30 B ;
Pun=150 MBT. 6epunran.

Xuncobnanan Ba

dHUK/lalWTnpmiaan

8 — mawsfynoT 60Anua xynoca
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Tanabanap [3rapmac TOK Ky4auTUPIruunapuHu xOCUA KUANLW , ULLAaLL
NPUHLMNM Ba aMannim xMcobnallHW amanra omupaguiap. XUCOOOT UKKK
Kackagnm Kkydavtmprnuga oamb 6opwunagn. Kackagnap 6up — bupwura
ranBaHuK ©6ornaHraH O60araHanrn yuyyH Apend HONbHWU cxemMagaH
nkoTmaraH. KyyamTMprmyHuHE Ymkmwnga apend Honb xocun 6Onmacaurn
YyUyH BanaHCAn KyyanTupruny kackagnaaH donganaHmnagm.

Busyan marepunannap

O3rapmac  TOK Ky4yauTupruym — KyydaunTmprmyja KydiaHuw Ba
KyBBaTHM [3rapmac Tokga éku cekuH O3rapyBum TOKAa Ky4vaagu. Kackaanap
ranBaHnK H6OFNaHraH — OMPUHUM KaCKaZHUHT  YMKULL UKKUHYN KaCKaAHWUHT
Knpuwn 6unan TOrpuaan — TOrpun ynaHraH. pend HONb — KyuYaUTUPrUUHN
Knpuwunga curHan bOnmaraHga uvkmwnga KydnaHuw xocun  60anwm.
BanaHCcan KyyanTMpuw Kackagy — MKKUTa TPaH3UCTOPAaH TallKWa TOrMraH
60mb6 cxema KONPUKCMMOH ynaHraH, Oup enkacvja KapLwuamkaap,
MKKWHUYM  efkacuda TPaH3UCTOPHM WUKW  Kapwuamrm  6unaH  3nekTp
Kapwwuaury, KONpUKHWHT AuoraHannapuaa 3ca bupumaa MaHba ynaHrad,

NKKUHYN ANOraHaania HoKJiaMa Kapwuianrmn 60p
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20. AmnaJor 371eKTpoH Kypuwimanaap cxemorexuukacu (AJKC)
(panuaan Kypc MIUMHUA YKUTHII TEXHOJIOTHUSACH.
(ITact yactoTayiv 0BO3 Ky4aUTUPTHUMHU XHCOOJIAI)

YKyB MalIFyJIOTHUHT IIAKJIH AMaJIuil MAIIFYJIOTHHUHT PeKacu

Amanuii MalFyJaoT 1. Yrunaérrau Tema Oyiinya TylimHyYa.
2. Kypc UIIMHUHT MaKCaau.

3. Kypc UmMHUHT OakapHIll y4yH
Oepwiiran BapuaHTAary napaMmerpiiap.
4. TapTuO OUsIaH METOAMK KYJJIlaHMa
acocuzia Oenirad BapuaHTHU €UMILL.

5. MabnymoTHOMa1aH (oii1aTaHUIITHU
YPTraHuIL.

6. Kananapaan ¢oigamaHuIIHU
YpraHuILL.

7. Cxemanapaaru 3JI€eMEHTIIApHU
xucoOmani.

8. Kyuaiitupruunu ¢.u.K. Tonmumi.

YKyB MamryjJoTHUHT Makcaau: ADKC na sHr axamusiTiiv OYATaH macT 9acTOTalH
O0BO03 Ky4YaWTUPTAYHHU JOMUXAJIIHNA YpraHuil.

ITenaroruk macanamnap: VKyB G20 S THHHHT HATHKAIAPH:

ADKC ¢anuna kenr kyuianuinaaurad: | Tama0a:

- Kyuaittupruya vnatuiaagural - Tanabamap 6epunran BapuaHT acocua,

KyHuaaru seMeHTiap xucobmaab KYYaUTHUPTUYHU: PAJUOKAPHANHU Ba

TONWIIA]IN,; TPaH3UCTOPHU TAHJIANH;

- Pagnoxapnaii; - TpaH3ucTopHH y3rapmac Tok Oyitnua

- Tpanzucrop; WYX 00JIaCTH aHUKJIANIH,

- Kupu kyunanuimm Ba TOky; - TpaH3UCTOPHU CTATHK KUPULI Ba CTATUK

- Curuwm, YUKHUII XapaKTepUCTUKAIAPU OPKAIIU

- Kapumunuk; XUCOOOT KUJIMHA/IH;

- Tpanchopmatop; - Kywalitupruuna nnuiatuiaaurad

- Man0a. JIEMEHTJIAp CUFUM, KapIINJIUK Ba
TpaHC(HOPMATOPHU AHUKJIAHAIM.

VKuTHII ycyOu Ba TeXHHKACH - Buzyan amanuér nm 6axapuii
OnuII-CcYpoB, OaéH KUJIHIII;

Vxurum Bocuranapu - Kyprimanapsau J10MrxanoByu aManun
KyJUTaHMa, TIJIakat, 70cKa, 0Vp;

VKuram maxmm - JKamoa, rypyx;

VKUTHII IapT-IaponTH - )Kuxo3nanras aygatopus;
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21. Kypc vl MAII¥yJOTHHHUHT
TEeXHOJIOTMK KapTacH

“A” XoJ1aT1a HILJIOBYM KYBBAT

KYYaAaUTUPIrUYN/IAa PaIMOKAPHAUHU

TAHJIAII
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(1 mamryJjior)

Bocknu BakTu

daonnaT MasmyHM

OxmTyBUM

Tanaba

1-6ocknu
Knpwuw

(5 MUHYT)

1.1.0xkyB  MaWFyNOTUHUHT  MaB3y
pexacu xamaa KyTWUNaéTraH

HaTW>Xaslap MabiyM KUANHAAWN.

dwnTrnaam Ba

onagunnap

€316

2-60CKkuny
Acocunin

(65 MUHYT)

3-6ockny
AKYyHWI

(10 MuHyT)

2.1 TanabanapHu Aapcra
Tanéprapavk fJapaxacvHu aHuknaLl
YYyH  Te3kop  caBos  >aBob
Orkasnnaan.

1.Kyyantnprnunap  kaHgan N
Xxonataa nwnanan?

2. KysBar Kydyantmpruumaa
CUFHa/IHMHT  Kaucu  napameTpu
Kyyasam?

2.2. OxnTyBUM BM3yan MaTepuangaH
donganaHraH xonga Kypc WK
MaLFyNoTMHM  [TKasnwHW  AaBOM
3TTUpPaAMN.

A" xonatpga VWJIOBYM  KyBBaT
KyYanTupruumHm xmcobnatw.
Ky4antmprinyHuHr ApUHUMNnanN
cxemacu YUyH Kyrnugarunnap
bepwaraH: oK KapLwnanrm —

R ok [OM]; ok kyBBaTU - Po [MBT];
Ky4amTmpuw  CUrHan  vacrortacu
opanugn — FI'IaCT - Froxopw [rU.];
XapaKTePUCTUKAHNHT yeTKu
YyactoTanapuja uYactota Oysuvaunw
KO3QPUUMEHTN - Mpacr =  Miokopu;
rapmoHuka kosdpouvumnmeHtn - K;
[Po];MyxnT  TemnepaTypacn -ty
[rpal. Eunw 6ownaHagw:

1.PagnokapHanHm TaH/iawaa

Tanabanap »xaBob bepaau

Tanaba Onnanan Ba aBob

Hepaan

Tanaba Onnanam Ba aBob

Hepaan
Tanabanap 3WuTaam

€316 onaauw.

Tanabanap 3wWuTaam

€316 onaau.

Ba

Ba
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FOKAOW  KyBBAT Ba  YacTOTaHM
TUKNAHWLW  OpaauUrMHM  Xxucobra
oMb  cnpaBoOYHMKAArM  anpum
NEKTPOANHAMUK  KapHaWNAPHWUHT
napameTpu  JeraH  >ajBanjaH
HepwuaraHra MoC KenaguraH roknama
cndatmaa KapHav TUNU TaHAaHaAW.
TaHnaHraHaa Kynvaaru ndbogaa
ypvHAn 60nmnwn kepak :

P uomxagsan =P ok 6epun. Tanabanap >3wutagn Ba
3.1. MaB3yra sikyH scanamn, Tanaba | €3mb onaau

3bTMOOPUHM  acoCcMi  Macanara
kapatunagn. ®aon TanabanapHwu
parbaTnaHTUpUnaan.

3.2. MycTtakmn v yuyH Basuda:

1. Bepuaran : R ,ox =10 Om; Pio¢ Xncobnanan Ba
= 500 MBT; Fracr - Fioxopn = 250- | aHuknawtnpuiasm

5000 Tuy; Mk = Mpae =1.18; K
<10%; tuyx<40° C yUYH

quaMTMprqum ANEKTPOANHAMUK

KapHaI7IHI/I TaH/all.

1- mawsrynot 60nnua xynoca
Tanabanap "A" xonatga WWAOBYM KyYaUTUPTUUYHWHE MPUHLUNWAA
CXeMacW Ba CXEMaHWHI toknamacn cudatnga >sNeKTPoAMHAMUK KapHaw
onnHraH. LWy cxema yuyH 6epuaraHnap acocuia  KyyauTupruudra
CNPaBOYHNK OPKaAU 3SNeKTPOAMHAMWK KapHaw TaHnaHaaw. XXagsangaru
KapHan kyBBaTu OepuaraHiaH katra éku TeHr 60imwum wapT,akc xonsa
roknamaga 30pukmw coamp Oyanwm MyMKuHaurn TOrpucmaa TywyH4a

Xocnn Knnagmnnap.
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Busyan marepuannap

DNeKTPOANHAMUK KapHav — 3]eKTp CUrHaanmHu oBO3 TO/KMHUra
avnaHTpmnb 6epyBUn Kypuama.

fapMoHMKa kO3bdMUMEHTN — HOUM3MKAM OBy3uanwHn kKOpcatyBum
napamertp.

YactotaHn 6y3manw ko3QPUUMEHTN — WHAYKTMB 3/eMeHTiap Ba
TpaH3uctop opkaan coamp 6OnaamraH uactota 6y3manwum kOpcatyBum
KO3pOULINEHT.

Kyyantmpruunm  “A"  xonatga wwnawm -  TUHY(MWYK)  HYKTa
KyYaUTUPrMUYHUHT ANHAMUK XapakTepuctukacuHu OpTa kumcmuga, cratmk
XapaKTePUCTUKAHU YM3NKAN KMCMUZA dKOWaLLaAN.

"A" xonatga — kyyautmprudHuHr ®.M.K. kam, Houmsmkanm Oy3namiu

Xam Kam.
. T7
E: A
Ry W [ W, PK
(s
—|
Urp

+

.
S
-
2

41-pacm.

butta TakTan KyBBaT Ky4dantmpruy.
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[Ipunnuana cxema yu4yH TPAH3UCTOPHHU TAHJIAII
Kypc i MamFyJ10THHMHI TEXHOJIOTHK KApTACH

(2 mamryJior)

Bockny BakTH daonmAT Ma3myHK
OxkmTYyBUM Tanaba
1-60ckny 1.1.0xyB  MaWFYyNOTUHUHT  MaB3y | JWNTUNAAN Ba €316
Kvpww pexacu xamga KyTWnaéTraH | onagmnap
(5 MUHyT) HaTuXanap MabayM KWANHAAW.
2.1 TanabanapHu fapcra | Tanabanap >aBob bepagm

Tanéprapavk fapaxacvHW aHWkaaL
YYyH  Te3kop  caBos  >aBob
Orka3unnagw. Tanabanap >wwutagn  Ba
1. Dn3kTpoaMHaMMK KapHah HuMa | XkaBob bepagu

Ba3uda baxapaaw. Tanabanap >wutagm Ba
2. KyuyantmprnuHuHr mnwum | xxaBob bepaau
HykTacugarm  xonatura  KaHAam
KyusaHuw Ba ToK TOrpwn kenagw.
2.2. OxkntyBUM BM3yasn MaTepuangaH
donganaHraH xosga Kypc uMwu

MaLUryN1OTUHN OrkasnwHn  gaBom

2-60Ckmy 3TTUPaAN. Tanabanap 3wutagn Ba
Acocum TpaH3ucTop KoAnekTop | €3nb onagw
(65 MUHYT) 3aHXUPUHW CUrHan KyBBaTW GunaH

TabMUHNANAN. ByHWHT YUYH

TpaHcdopmatop DMK,  xmucobra
oAMb  TPaH3UCTOP  3aHXuUpuiaaH
axpanaétraH KyBBaT, 3axmpa
KO3QPUUMEHTUHN  xmcobra  onmb
KONNIEKTOPAaH  YMKaguraH KyBar,
IOKOpPW  TemnepatypaHu  xucobra
oMb  KONNeKTOpAaH  YMKaAuraH
KyBBaT, TPaH3UCTOPHW TaHjawja
yerapaBuM  4actoTa MapameTpu

aHVKNaHaan.byHm TPaH3UCTOPHM

TMnura  kapab(repMaHumam  €ku
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3-60ckmy
AkyHUI

(10 MuHyT)

KpeMHunan) konnektop Ornwwnaarn
Makcuman Temnepatypacu

CnpaBOYHUKAAH ONnnHa4W.

3.1. Ma3yra sakyH ficanau, Tanaba
3bTMOOPUMHM  acocum  macanara
kapatunagn. Qdaon  TanabanapHwu
parbatnaHTUpunaam.

3.2. Mycrtakmn v yyyH Basunda:

1. BbepwaraHnapHu xucobra onraH
Xonj4a  uYvkMwgarn - kyBBaT -
Puu; KONNEKTOP 3aHXupugaru
KyBBaT - P« ;3axvpa
KO3QPUUMEHTUHN Xxmcobra onraH
XonartAarv Koaiektop xyBBatm — P’y
; FOKOpW TeMnepaTypaja vLinanHu
xumcobra  onraHgaru Kosnekop
KyBBatn - P +° ' yerapasun 4actoTa

napamMeTpn aHUK/IaHall.

Tanabanap >swuTaan

€316 onaan

Xncobnangm

dHUKJIaWTUpniagn

Ba

Ba
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2- mawrynot 60nnua xynoca

Tanabanap  KyYaWTUPIMYHWHT  OPUHUMNWMAN  CxeMacuHW  OHr
TapadngaH 6ownab uyan Tapadura xapab kagaMma-kagam TapTnd bunad
xncobnangmnap. AHanUTUK XMCOB HaTMXKacuaa 3NeKTPOAMHAMUK KapHaw
KUpUWMAArK  UYMKALW  KYBBATWU,KOJIEKTOP 3aHXupuaars kKyBBaT, 3axupa
KO3bPUUMEHTUHN  xmcobra oOaraHgarn KOANEKTOp  KyBBaTW, HOKOPW
TeMnepaTypaja CXeMaHVHI WWAaWnHKU Xxmucobra onraHgarn KoanekTop
KyBBaTW, 4erapasBmm u4actota napametpwu TOrpucugarn TywyH4ara ara
60nagmnap.

Busyan marepuannap

Ynkmw  kyBBaTM —  3JNEKTPOAMHAMUK  KapHaWHWHT  KMWPULLKTa
bepunaguraH CUrHan KyBBaTy;

Konnektop kyBBaTW — CXeMaHWHI WW >XapaéHuja KoaneKTopaaH
YNKAAUTAH CUTHAA KyBBaTW;

KonnekropsaH yvMkaguraH curHan kysBaTy;

N, =W, / Wi _ TpaHCPOPMATOPHUHT OUPUHUM YyaraMujaH TOK
OrraHga xocun 60nraH anekTp ManAoHAAH WKKUMHUYM  YyaFram  OpPKaIn
O/IMHIaH Ky4daaHuwHu TpaHcoopmaTopHuHr ®.N.K. gennnagw.

DNeKTpPoAMHaMUK KapHanm — [3rapyBYaH 3/1eKTP TOKWHM OBO3

TONKMHUIa annaHTUpPaaM.
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LJerapann?l 4aCTOTa MapaMeTpun — TPaH3UCTOPHWU UWaaWn N03UM

60nraH yacToTa 4yeracu.
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Kyuyantnprmuunm rpado-aHaanTmk xmcobnatiw.
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TpaH3ucTOpHU y3rapMac TOK pe:KUMHAA MILJIAIIMHA AHUKJIALI

(3 mamryaoT)

Kypc nium MamFyJ10THHHHT TEXHOJIOTHK KapTacu

Bockuu BakTtu

daoAnaT MasmyHu

OxmTyBUM

Tanaba

1-6ockmny
Knpwuw

(5 MUHyT)

1.1.0xyB MAaLWFYNOTUHUHI  MaB3y
pexacu Xxamaa KyTunaérrax

HaTv>Xasllap MabJlyM KUJINHa4W.

dWnTNNaaM Ba €316

onagunap

2-60CKkuny
Acocunin

(65 MUHYT)

21 TanabanapHu Aapcra
Tanéprapamk AapaXkacuHu
aHVKNAW  y4yyH Te3KOop  CaBoOJ
»aBob [rka3zunagw.
1.TpaH3MCTOpPHM  TaHjaawWw  y4yH
KaHZan  waptaap  Haxapuauwwim
Kepak ?

2. DNeKTPOANHAMUK  KapHau

KaHZan GyHKUMAHK Baxapaan ?

Tanabanap xaBob 6epaan

Tanaba Onnanam Ba >aBob
Hepaan
Tanaba Onnanam Ba >aBob

Hepaan

2.2. OxnTyBUM BU3Yyas
MaTepuangaH donganaHraH xosnza
KypC nwmn MaLLFyIOTUHW
OTkasuwHW AaBOM 3TTUPAAM.

TpaH3uctopHu [Brapmac  TOKAa
nwnaw pexxKMMmMHU aHuknaw. TuHY
HYKTaHWHI  (MW4YK) KoopAMHaTacu
aHwknaHau. KyunaHumw Ba  TOK

Tonwaagn. KOJ'IJ'IeKTOp TOKMHWHT

amnanTygacu, KONnekTop
KyUJQHULLMHNHT aMnInTyAacu
aHUKIaHaAW. TUHY HyKTaaH
(cTaTnkK YUKNLL

XapaKTePUCTUKACUAaH) KONNEeKTOp
- IMNTTEP KyUNaHULINHUHT
aMNANTYAaCcMHW  Ba  KOJJIEKTOP
TOKUHWHT  aMMAUTyAa  KMAMATH

kOnnagm Ba nwymn
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3-6ockny
AKYyHWI

(10 MuHyT)

XapaKTepUCTUKAHWHT nacTku
kmcmura  kOnmnaan. Vwum  HykTa

Ba TOPU3OHTan OxHn AKMHWAa

XOCUA 60nraH HYKTaNapHW
bupnawTnpnd Tenagaru
XapakTepucTmKka 6unaH

KecnwryHya aBOM 3TTVIpI/I6 U ksmax

AHNKNANMW3.

3.1. MaB3yra fikyH ficanam, Tanaba
3bTMOOPUHM  acocun  Macanara
kapatunagn. ®aon TanabanapHwu
parbaTnaHTUpUiaan.

3.2. MycTtakmn v yuyH Basuda:

1. AsBanrm  pgapcaa OmuaraH
Hatwxkanap opkamn Uy , Lkuny —
Kyynanuvw Ba Toknap, Uger, Ik —
KONNEKTOP TOKMW Ba
KyUYNQHULLINHNHT aMnanTyaa
KMAMaTtnapn  tonuamb - cTatuk
UMKWLL XapaKTepucTMkacuaa TUHY
HYKTa Ba KOJIEKTOP TOKUMHWHT
MaKcMman Ba MWHVMan
HYKTaNapuHW TOMWUW Ba WLIYMK

xapakrepuctukacy Orkasuviw.

Tanabanap >3wuTagn

€316 onaan

Xncobnanam

aHUKJlalWTnpmnagn

Ba

Ba

3- mawrynot 60inua xynoca
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Tana6anap TPAH3NCTOPHUHI CTAaTUK YMKULL XapaKTepUuctnkacnga TNHY
HYKTaHW aHWKNAaW  Y4YyH KOJUJIEKTOP TOKWM Ba KOJNEKTOP — SMUTTEP
KyYnaHNWWHN  aHaIUTUK X1cob Opxann aHUKNA0 XapakTtepuncrtmkacura
KDI7IVIJ'Ia,£l,Vl. AHaNNTUK Xncob OpPKaIN KONNEKTOP KYyYJaHUWNHUHI aMNAnNTyAa
KMAMaATK Ba KONINEKTOP TOKWUHWHI  aMNAnNTyAa KMAMATU Tonmnagn Ba

XapakTepucTkara kynmand AvHamMnK XapakTepuctmkacu aHUKAaHaaMW.

Busyan matepuannap

TWHY HykTa — TPaH3UCTOPHM BKp rnMHa O3rapmac TOK Ba KyyaaHWwaa
nwnanamraH xonaTu.

Konnektop KyYaaHULMHWUHT  aMnanuTygacu — KydauraH UMKULL
CUTHaNIMHUHT aMMAnUTyaacu.

Konnekrop TOKMHWHI aMnauMTygacu — KydauraH YMKULL TOKWUHWHT
aMnanTygacu.

XncobHn Thrpn eunmaa ketaétraHanrnHm kdpcataguran wapT

Ua < Umnu; Lo <lq
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Knpmunarn Ky4JaHulIl Ba TOKHH aHUKJIAIl

(4 mamryJsior)

Kypc v MamFyJ10THHMHI TEXHOJIOTHK KapTacH

bocknu BakTu

daonnaT MasmyHM

OxkmTyBUM Tanaba
1-60ckny 1.1.0xyB  MaWFYNOTUHUHT  MaB3y | JWNTUNAAN Ba €316
Kvpwuw pexacu xamga KyTWnaéTraH | onagmnap
(5 MUHyT) HaTUXanap MabJyM KWINHAAW.

2.1 TanabanapHu papcra | Tanabanap xaBob 6epaau
Tanéprap/avk fapaxacvHu aHukaaL
y4YyH  Te3kop  caBosn  >aBob
Orka3unaan. Tanabanap ywnaman Ba
1. TpaH3NCTOPHWHT ANHaMUK | xxaBob bepaau
XapakTepucTnkacu HYMaHW
bungmpaan? Tanabanap ywnavam Ba
2. Py wax — KYBBATHWHI Makcuman | >kaBob bepaau
KMMatuHK - kOpcatyBunM  UM3KK
XapakTepucTnkacura KaHAau
Orkazagwnap?
2.2. OxntyBUM BM3yasn MaTepuangaH
2-60Ckny domganaHraH xosga Kypc MM
Acocnw MaLFyNoTMHKM  [TKasnwHM  AaBOM
(65 MUHYT) 3TTUPAAM.
Konnektop 3aHxunpuHu O3rapyBuyaH
TOKAArM  3KBUBANEHT  KaPLUWANK
TonuaagW. FOKHWHT AnHamuk | Tanabanap  3wuTtagm  Ba

XapakTepucTukacu opkanum  6asa
TOKVHUHI  MakcuMMan Ba MWHUMaN
KMnMatnapu  tonunagn. TonwuaraH
KMmMmaraap KnpwL
xapaktepuctnkacura  kOumpunagu
Ba Toknapra  MOC  Kenajurad
Kyynanuwnap — Ue, , OpTava knpuw
KyYNaHULLMHWUHT Ba KNpuLL

TOKWMHWHT EIpTaqa aMnanTyaa

€316 onaan
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KMMmaTtaapw, KNpuLL
KapwuanrimHr - Optada  kmrmaTwm
Tonuw TOrFpucnaa TywyHYa XOCWA
60naan.

3-60ckmy
AkyHNI

(10 MuHyT)

3.1. Ma3yra sakyH ficanau, Tanaba
3bTMOOPVMHM  acocum  macanara
kapatunagn. Qdaon  TanabanapHwu
parbatnaHTUpunaam.

3.2. Mycrakmn v yyyH Basuda:

1. ABBanry fapcza aHvkNaHraH
KONNEKTOPHUHT MaKcuMman Ba
MWHVMManA TOK Ba Kyu4aaHuwaapwu
CTaTUK  UYMKWLL  XapaKTepuCTUKacK
opkaau 6a3zagaH TOK Ba
KyuYlaHULWAAPHW  CTaTUK  KMpuw
XapakTepucTnkacmaaH Tonunaaw,
ABHU TUHY (MLWYKM) HykTa Ba OOLUKA
HykTanap KnpuLl
XapakTepucTMKacuiaH aHukaal Ba

Knpuw xapwnianmrn xaM aHukaall.

Tanabanap 3WuTaam

€316 onaan

Xncobnanan

aHUKJlalWTnpmnagn

Ba

Ba
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4— mawrynot 60nnua xynoca

Tanabanap TPaH3MCTOPHMHI CMPaBOYHUKAAH OJMHTAH CTAaTUK YMKMLL
XapakTepucTMkacura aHaamTuK xmcob opkaauv TOMWAraH TOK Ba KyuJaHWLL
OpKaan TUHY(MWYK) HykTa Kypagunap. COHrpa xosraH I[,HWHI MakcMman
Ba MMWHMUMaN KUMAMATAAPWAAH HykTanap aHukAaHagn Ba Oy HykTanap
OpKa/IM AVHAMWUK XapaKTepuctukacu xypuiagn. Xap Oup Hyktara Tyrpu
KenaguraH 6asa TOKM KMpuUW xapaktepuctukacura kOumpunagm Ba 6asa
TOKMHUHT  OpTaya amnautyga kuvAMaTtK  Tonuaagy, cOHrpa  kupuw
kapwwuavrn TOrpucnaa Tanabanap TywyH4yara sra 6dnagmnap.

Busyan marepuannap

FOknama 3KBMBaNEHT KaApPWUAUTA — KOJJNEKTOP  3aHXUPUHWUHT
O3rapyBuyaH TOKAArM KapLUNANTW.

Ig; — CTaTUK KMpULL XapakTepucTMkacuaa aHukaAaHraH 6a3a TOKWMHUHT
TWHY HyKTaZarm kKMmmaTm.

Igw — 6a3a TOKMHUHT OpTaya amnanTyaa KMUMaTm.

Ues ryp = Ukup — KMPULL KyUNaHUWNHWHT OpTada amnantyga kmmmatu.

Rips — KMpULW KapWnanrmHuHr Optava knnmatu.
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Yukum TpancGopMaTOPUHU XHCOOIALI

(5 mamryJi0T)

Kypc i MamFyJ10THHMHI TeXHOJIOTHK KapTacH

Bockuu BakTtu

daonnaT MasmyHM

OxmTyBUM

Tanaba

1-6ockmny
Knpwuw

(5 MUHyT)

1.1.0xyB MaLWFyJNOTUHUHT  MaB3y
pexacu xamga KyTunaértraH

HaTv>Xasllap MabJlyM KUJINHa4N.

SWnTUNAAAN Ba

onagunap

é31nb

2-60CKkuny
Acocunin

(65 MUHYT)

2.1 TanabanapHu Aapcra
Tanéprapamk AapaxkacnHu
aHWKNAW  YYyH Te3Kop  CaBoOJ
»aBob [rka3zunagw.

1. Nwum HykTa TPaH3UCTOPHMU
cTatuk KnpuLl
XapakTtepucTnkacunaa KaHA4aun
aHUKNaHaaAn?

2. Knpuw xapwuavrmHmidr Optava
KMAMATN KaHAan Tonunaan?

2.2. OxnTyBUM BU3yas
MaTepuangaH donganaHraH xonjaa
KypC 7y MaLUFy10TUHM
OTKasuwHN AaBOM 3TTUPAAN.
YukmLw TPaHCHOPMaTOPUHUHT
napamMmeTpaapuHu xncobnaw.
TpaHchOpMaTOPHUHT
TpaHchopmaumsa Ko3bdnumeHTH
aHVKNaHaaw, TpaHCOOPMATOPHUHT
O3rapmac 1ok 60nnya buprHuM Ba
MKKVHYM  Yyaramaapugarm  TOK,
TpaHChOpPMATOP-HMHI  MNacT  Ba
FOKOPWM YactoTanapgarv 6y3manw

KO3POULMEHTN aHWKNAHAAM.

Tanabanap xaBob 6epaan

Tanabanap ynnanau

xaBob bepagn

Tanabanap ywnanau

»aBob bepagm

Tanabanap 3swunTaan

€316 onaan

Ba

Ba

Ba
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3-60ckmy 3.1. MaBsyra skyH Acanaw, tanaba | Tanabanap 3wutagM Ba

AkyHUI 3bTMOOPMHM  acocun  Macanara | €3mb onaam
(10 muHyT) kapatunagn. ®Paon TanabanapHm
parbatnaHTUpunaam.

3.2. Mycrakmn v yyyH Basunda:
1. ABBanrn gapcha aHWkIaHraH Xncobnanan Ba
HaTW>Xanap 60nnua UYMKWULL | @aHUKNAWTUPUAAAM
TpaHchopmaToOpIaPUHUHT
TpaHchopmaTLma
KO3OPULMEHTUHM aHWKNALL.
2. TpaHchOpPMaTOPHUHT BUPUHYUK Xucobnanan Ba
Ba  WKKMHYM  yyaramapuaarv | aHMkaawTmpunam
KaPLUMANKHM aHWUKIALL.

3. TpaHcoopmaTopHM nact Ba

FOKOPW YactoTanapda KuUpuUTaetraH Xucobnanan Ba

4acToTa 6y3VIJ'IVILIJVI aHWKaLl. aHUKJlalWTnpmnagn

5- mawsrynot 60nnua xynoca
Tanabanap uMkMW  TpaHCHOPMATOPAAPUHUHT  Tanab  KWAMHraH
TpaHchopmauma KOIGOMUMEHTN, OUPUHUM Ba WKKWMHUM  Yyramaapu
KapWWAnNKAapu Ba OUPUMHYM UyNFaMHUHT WHAYKTUBAUIY, NacT Ba HOKOPU
yactoTanapga TpaHCOOPMATOPHUHI  KMPWUTAETraH dactota Oy3uamwmn

XakuAa TylwyH4anapra sra 60nagn, xamaa amanuin xmcobnangmnap.
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Busyan matepuannap
Mhnacrii — TPaHCOOPMATOPHMHT NacT YacToTaga KUPWUTAETraH 4acToTa
By3mamn.
Miokopr = TPAHCPOPMATOPNAPUHUHT FOKOPU YacToTa By3naunLm.
ri — TpaHQOPMAaTOPHMHI BupuHUM dyaramugarn [O3rapmac TOK
60nmya kapwnanri.

r,— TpaHCCIDOpMaTOle/IHI' NKKWHYU dyaraMinjarn aktmB KapLUWANK.
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Kupumjaarn 6yJ0BYM KAPIIWINKIAPHA AaHUKJIALI
Kypc v MamFy10THHMHI TEXHOJIOTHK KapTacH

(6 mamryJ10T)

Bockny BakTn daoamAT MasmyHu
OkmTyBUM Tanaba
1-60ckny 1.1.0xyB MAaWFYNOTUHUHI  MaB3y | WNTUNAAU Ba €316
Kvpwuw pexacu Xxamaa KyTWnaéTraH | onaaunap
(5 MUHyT) HaTUXanap MabJyM KWINHAAW.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau
Tanéprapamk AapaXkacuHu

aHWKNAW  YYyH Te3KOp  CaBoJ
»aBob [rka3zunagw. Tanabanap 3wWuTagn Ba
1. Kyyantuprnunm ummwmaaru | €3mb onaam

TPaHCPOPMaTOPHUHT

TpaHchopmaTumsa  KOIPPULMeHTN | Tanabanap swutagm Ba

HUMaHW Bungnpasn? €316 onaan
2. TpaHchopMaTOpHUHT nacTt
Ba FOKOPU yactoTanapgaa

KnpuTaétraH uvactota  By3uaunL

2-60ckmny KO3dPULMEHTH KaHzau
Acocun aHUKNaHaaAn?
(65 MUHYT) 2.2. OxnTyBUM Bu3yan | Tanabanap 3wuTtagn Ba

MaTepuangaH downganaHraH xonga | €amb onaam
KypC nwm MaLUFyOTUHU
OTKasuWHN AaBOM 3TTUPAAMN.

Kyyantmprnyuu KapLmamnknapw,

MaHOa KaTTanuru,
TpaHCHOPMATOPHM KNPULL
3aHXunpugarm 60nyBum TOK,
KONNeKTOp TOKWUHUHT

TemnepaTtypara HucbataH O3rapu

KO3pdMLMEHTH TOrpucnaa

TywyH4anap 6epaaw.
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3-60ckmy
AkyHUI

(10 MuHyT)

3.1. MaBsyra skyH Acanau, Tanaba
3bTMOOPMHM  acocmi  macanara
kapatunagn. ®aon TanabanapHu
parbatnaHTUpunaam.

3.2. Mycrtakmn v yyyH Basunda:

1. ABBanrM gapcga aHWK/IaHraH
HaTuxanap 60Wnuya KydantTmprmy
Ex MaHbaHn R; Ry R;3
KapPLUMANKNAPHWN aHUKAALLL.

2. Konnektop TOKWUHUHT
TemnepaTypara HucbataH O3rapwvw

KO3OPULMEHTUHM aHWKNALL.

Tanabanap >3wWuTagn Ba

€316 onaau.

Xncobnananm Ba

dHUKJIalWTUpniagn

Xvcobnanan Ba

dHUKJIalWTUpniagn
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6— mawrynot 60nnua xynoca

Tanabanap MaHba  KyunaHuwK, TPAH3UCTOPHUHI  KUPULWIMAAH
okaguraH 60nyBun TokNap, cxeMagarn KapWWINKAAPHWHT KaTTaanknapu Ba
KONNEKTOP TOKWHUHI TemnepaTtypara HucbataH O3rapuw ko3dpduumneHTn
TOrpucmaa TywyHuara ara 60nagunap.

Busyan martepunannap

Ex — NnpyHUMnmMan cxemMaHu vwnawm yuyH kepak 60naauran O3rapmac
MaHba.

Ri — Tepmoctabuamsauma BasnpacuHu  HaxkapyBun  SMUTTEP
KapLUMINTU.

R, , R; — kmpunwgaa O3rapmac noTeHuManHM Xocua kuayBum 60nyBuUn
KapLuanknap.

g — Konnektop TOKMHWHI TemnepaTtypara HucbataH [O3rapuw
KO3pdNLNEHTN.

A Iy = myxut Temnepatypacu 40° C  [BrapraHjary KOANEKTOP

TOKNUHWHT KaTTaJlnrn.
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(7 mamryaor)

Yacrora Oy3uiaum K03pPpruumeHTHHE AHUKIALI

Kypc uimu MamryJOTHHHHT TEXHOJOTHK KAPpTaCH

bocknu BakTu

daoAnaT MasmyHu

OxmTyBUM

Tanaba

1-6ockmny
Knpwuw

(5 MUHyT)

1.1.0xyB

pexacu

MalWryNOTUHUHT  MaB3y

xamga KyTunaéTraH

HaTv>Xasllap MabJlyM KUJINHa4W.

dWnTNNaaM Ba €316

onagunap

2-60CKkuny
Acocunin

(65 MUHYT)

2.1 TanabanapHu Aapcra

Tanéprapavk AapaxkacuHu

aHVKNAW  YYyH Te3Kop  CaBoJ
xaBob [Orka3sunnagw.

1. KyyantmpruyHm ymxumwngaru
TpaHchOpMaToOp HUMA YUyH Kepak

?

2. MyxuT TemnepaTypacu owraHza

KONINeKTOp TOKW KaHzaw [3rapagm
?

2.2. OxnTyBUM BU3YyaJsl
MatepuangaH donganaHraH xosza
KypC
OTKa3nWHN AaBOM 3TTUPAAMN.

nwn MaLUryNOTUHN

Kywantuprunuga yactoTa

OYy3VIVLWMHM  XOCUA  KWJIYBYM

3/1eMeHTIapaaH acocumenm

amMuTTepAarn cuemm - 60nraHaMrm

y4yH
yuyH
dopmynanapgaru

YHWU aHWKNaHagn. ByHWHr

CUFUMHM aHVK0BYM
YacToTaHu
By3namw KO3QOULMEHTH, ONANHTU
Kackaafarv TPaH3UCTOPHUHT UYKMK

KapWWanrm  Ba  Ky4anTMPMOKYM

Tanabanap »xaBob bepaau

Tanaba Onnanam Ba >aBob

Hepaan

Tanaba Onnanam Ba >aBob

Hepaan

Tanabanap 3wWuTagn Ba

€316 onaan

229




3-6ockny
AKYyHWI

(10 MuHyT)

60nraH CUTHaNHWHT NUKM
KapWWAUTA  aHUKNAHULWW  NO3UM.
LWy 6wunaH 6up kaTopaa LWyHra
anokagop 60nraH kaplimanknap —
R ., R3 , R4 nap TtOrpucnga
Tanabanap MabayMoTra ra

60nagmnap.

3.1. MaB3yra fikyH ficanam, Tanaba
3bTMOOPUHM  acocun  Macanara
kapatunaan. ¢aon TanabanapHu
parbaTnaHTUpUiaan.

3.2. MycTtakmn v yuyH Basuda:

1. ABBanrm pgapcha aHWKAaHraH
HaTvxxanap 60nnya smutTepparu
cvrmm Ba Ry, Rz, Ry

NapHW aHWKAALL.

2. Cxemaaaru YyacToTaHn
By3namwmra TabCup 3TYBUM

ANEMEHT/IAP aHUKaLl.

Tanabanap >swuTagn

€316 onaan

Xncobnanan Ba

dHUKJIalWTUpnnagn

Xvcobnanan Ba

aHUKJlalWTnpmnagn

Ba

7- mawrynot 60nmua xynoca
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Tanabanap Ky4yaTUPrMUHMHE UL XOAaTuAa vactoTara TabCup 3TyBUM
3/IEMEHTNApPHY, XamMAa 4acToTaHu Oy3uanwimra TabCup 3TYBUM CUEUMHM
KaTTanurmHn aHvknangmnap. CUFMMHW aHUKAOBYM dopMynara anokazop
6iraH Ky4yanTMpMokum O0araH CUrHaANHWMHE WUKM  KapLUMAWTY, aBBanru
Kackajdarv TPaH3UCTOPHWMHT  WYKW  KapLWWIWUTK, TPaH3UCTOPHWHI  TOK
60nmua y3atmw koadduumeHtn 60nmya TywyH4ara ara 6dragannap.

Busyan matepuannap

AXpaTyBuUn CUFUM — 3]1€KTP TOKWHUHI  [3rapyByaH TawlkwA
3TyBUMCMHM Orkaszaan, O3rapmac Tawkmn 3TyBUMCcnHU Orkazmanan.

OMUTTEP 3aHXUPUAArM CUFMM — KUPULL 3aHXUPW OunaH YMKULL
3aHXupu opacnga [3rapysuaH Tok 60Wnua Teckapu OOFNAHWULLIHWM XOCWUA
Ku1agu.

Yactota  6y3umanw  Ko3bPuuMeHTM  —  Cxemajarm  peakTuvB
3/1IEeMEHTNIapPHM  YacTOTaHU Oysuamwmra  TabCUPUHMU kOpcatyBumn

KO3QPULIMEHT.
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Houunszukau 0y3uaum ko3GppruumeHTHHE aHUKIALI
Kypc uiu MamryJOTHHHHT TEXHOJOTHK KapTacH

(8 mamryoT)

Bockny BakTn daoamAT MasmyHu
OkmTyBUM Tanaba
1-60ckny 1.1.0xyB MAaWFYNOTUHUHI  MaB3y | WNTUNAAN Ba €316
Kvpwuw pexacu Xxamaa KyTWnaéTraH | onagunap
(5 MUHyT) HaTUXanap MabJyM KWINHAAW.
2.1 TanabanapHwu papcra | Tanabanap xaBob 6epaau
Tanéprapamk AapaXkacnHu

aHVKNAW  YYyH Te3KOop  CaBoOJ
»aBob [Orka3zunaan. Tanaba Onnanam Ba >aBob
1. dMUTTEp  3aHxupuaarn | bepaau

CUFUMHM Basndacn H1Uma ?
Tanaba Onnanam Ba >aBob
2. Kvupvwaarn  axpatysun | bepaaun

CUFUMHMK Basndacn H1Uma ?

2.2. OxnTyBUM BU3yaJsl

mMatepuangaH donganaHraH xosza

KypC 7y MaLUFYNOTUHW
2-60Ckmy OrkasvWwHW JaBOM 3TTUPAAW.

Acocun Kywantuprunuga HOUYN3NKM
(65 MUHYT) Oy3nanw-Hu aHukNaW. Houmsmkam

6y3|/u1|/|Lura Knpmw  CUTHAaNNHWHT Tana6anap SWnTaan Ba

MUKW KaPWWIUTMHKM  TabCupw. | €31b onaam

Houmzuknn BY3MANLLHM
aHWKNALWAaA KyYalTUP-TUYHWHT
6a3za XapaKTepUCTUKACUHUHT
HOYN3UKANANTNHN cababw.
Houmzukam BY3MANLLHW
KYYaUTUPTUYHUHT Knpuwgarm

CUTHATHUHT UKKUHYN rapMOHKMKacK
opkanan  aHuknaHuwwwn. by  3ca

Kr2kmp.<6.1%. KysBat

KyYanTUPrMUnHUNHT KNpULL
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3-60ckmy
AkyHNI

(10 MuHyT)

KapWwinrm  aHWkJaHaaW. LLly
bunaH  O6up  kaTopga  kyBBaT
Ky4YauTUprnuvHmHr ymymmn @.1.K.
™  TyFpucMaa  TylyHyara 3ra

60nagnnap.

3.1. MaBsyra skyH Acanau, Tanaba
3bTMOOPMHM  acocmi  macanara
kapatunagn. ®aon TanabanapHu
parbatnaHTUpunaam.

3.2. Mycrtakmn v yyyH Basunda:

1. ABBanru gapcnapga aHWKaHraH
HaTuxXanap acocnga KyBBaT
Ky4Yantmpruymaarm HOYM3UKAN
OY3NANLIHN aHVKAALL.

2. KyyantmprnuHuHr Kupww
KapLWWIUTVHU @aHWKAALL.

3. KyBBaT  KyYalTUPTrUUMHWHT
dongann  vw  KOIQOULMEHTUHN

aHUKANaLl.

Tanabanap >3wWuTagn Ba

€316 onaan

Xvcobnanan Ba

aHUKJlalWTnpmnagn

Xucobnanan Ba

aHUKJlalWTnpmnagn

Xncobnanan Ba

aHUKIaWTUpniagn

8- mawrynot 60Anua xynoca
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Tanabanap KyBBaT  Ky4yaulTUprmumaarn HOUMKAM  Oy3nauLLHK
aHvknavgmnap. by Oy3uanwHWM  aHvkNawAa  KydasauraH  CUTHaAHWHL
MKKMHYN TaPMOHUKACUHN aHukNaw kndosaamp. Houmkam By3mamiwHm xocmn
KMnaguraH  6asa  xapakTepUCTUKACMHWMHE  HOUMKAMAUTL  3bTMbOpra
moaunkaunp. Wy 6unan 6up katopga Tanabanap kyBBaT KyYanTUPrUumHW
KUPUW  KapWUWAUTUHW  Ba  KYYaUTUPIMYHW  yMymMun  dorjanan  wLwl
KO3QPULMEHTUHW aHWKNaUANAAP Ba TyLlyHYa XOCUA KUNaANANP.

Busyan matepuannap

Houvkam  Oy3mavw  —  UMKAW  CUTHAAVMHWMHE  WAKAM  KyBBaT
KyYauTUPIrUUYHWHI KUpUWnAarn curHan waknngaH Osraprad xonga 60naam.

NKknHUM rapmoHmka 60unya YMkMLW CUTHAAVHUHE By3Uamwn KnpuLw
CUTHANIMHWHT  MycbaT Ba MaHOUA  ApUM  AaBPAAPUHUHT  aMMIUTYAa
KUAMATVHW  aUMPMacMHN WYy CUTHAMHWHT MycbaT Ba MaHOUA ApuUM
AABPAAPUHUHE  aMmanTyga  KMAMaTUHK  KOWVAMWKMHW UKKWAaMuu
KMAMaTUra HucbaTtmra TeHr.

KyBBaT KyyanTUPrUYMHUHT Qorgann uw KO3POULMEHTN rOKIamMa
KYBBaTWHM CXeMaHW uvwaawun yyyH capd OyaraH kyBBaTHWMHI HucbaTtura

TeHranp Ba Oy KaTTaavk npoueHTaa ndboganaHaaw.
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22(a) TAJTABAJIAP TOMOHUJIAH
YKCINEPEMEHTHHW BAKAPUII
YUYH UILJIATAJIAJIUT AH
KYPUJIMAJIAP
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43-pacm.

JIYY-2 yHuBepcan cteHasa
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44-pacm.

[MacT yacTotanm quammprmq naHean yHmBepdcan CcteHida
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22(6) TAJTABAJIAP TOMOHMUJIAH
WUTUJITAH KYPUJIMAJIAP
MAKETHU
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MY Teckapn 6OFAAHULIAM KyYaUTUPTAY

46-pacm.

[eHepaTOp.
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47-pacm.

Kyuwantprunu.




48-pacm.

RC- leHepatop

49-pacm.

KyBaT Kyuyantprmu.
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50-pacm.

DNIeKTop y3raptmpruy
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22 (B) TECT CABOJIVIAPH

AHAJIOr 3JIEKTPOH
KypuJjmasiap
y3JIYKCH3
KOHYHHUAT OWJIaH
y3rapyB4aH
CUTHAJIAPHHM:

UIIOB Oepwui,
nacanTupul,

*Y3rapTupui,
Ky4aluTUPUIIT
TYFpUIIALL

Ba

MacauTUPUIIL

UILJIOB OepuIl

Spum yrrasruuiau

OUTTa YMKUALUIA Ba

*PKKATA YAKULUIA

OWUTTAa YUKHIIUTH Ba

HUKKUTA YHMKUIIIA

JMO/I: UKKUTa DJIEKTPOH | Ba OutTa | OUTTAa  DJEKTPOH- | Ba UKKHUTA
Ba KaBakK | 3JIEKTPOH-KaBaK KaBaKJIu AJIEKTPOH — KaBaK
VTKa3yBUAHJIMKKA VTKa3yBUAHIIMKKA | YKa3yBUYaHJIMKKA R —
sra 60enaan ora Oynanu sra 6cenaam
sra 6oenaau
Spum YTKa3ruuau | *BeHTUI 3JIEKTP TOKHU UKKU | OMp TOMOHTa SIXIIM | UKKH TOMOHTa Xam

AHOI: XyCyCHATHUTa 3ra TOMOHIA YTKa3aAu | yTKa3alu, Oup | éMoH yTKazanu
TOMOHTa E€MOH
YTKa3aau

SlpuM yTKa3rMwin | TeCKapu TOK | TECKapH KyWIaHUII | TYFpU  KyWIaHHUII | *TYFpu Tok Oyiinua

AHOAJIAPHH
napaJJies
yJIaHTaHjaa:

Oyiinua UMKOHUSATH
iiehi

Oyitnua
VUMKOHUSTH OIIAIN

Oyiin4a UMKOHUATH
omIaau

HUMKOHHMATH OIIagu

Spum yrrasruuiau
AHONIAPHH
KeTMa-KeT
yJaaHraHjaa:

*pyxcar Oepuiran
TECKapH KyWIaHHII
Oyiinua UMKOHUSATH
OlIAJIH

Oepuiran
TOK

pyxcar
TECKapu

Oyitnua
VMKOHUSITH OIIAJIN

pyxcar  Oepwiran
TECKapH KywWIaHWII
Oyiin4a UMKOHUATH
nacasiin

pyxcar  Oepwiran
TECKapH TOK
Oyiinua UMKOHUSATH
nacasiiu

HyxTaauru
oyiinua
xapoparura
YUIAMJIMIUTH
repMaHHuiIn
KPHCTAJIAAH
TailépyIaHran
JMO KPeMHHUINIU
THOAra HUCOaTaH:

MYXHUT

*macr

I0KOpH

Oapobap

TCHI’ OSMac

Kpemumniian
AUOIHUHT
repMaHHuiIU
AMOAra HUcCOATaH
pyxcatr OepuJraH
TecKapu
KYYWIAHMIIHN:

*Karra

KaM

TCHI'

COJIUIITUPHUO
Oymaiinu

Hapaanan
YJIaHTaH
AMOJIApIAH
yraérran
TOKJIAPHU
O0apodapJam y4yyH
AMOJJIapra KeTMa-
KeT Kyiugaru
3JIeMEeHT YJIaHA/IN:

CHUTUM

HWHAYKTHUBJIUK

*KapIIHITUK

AUOI

Kerma-ker
yJIaHTaH

CUFUM

CTaOMIIMTPOH

HHAYKTHUBJIHUK

*KapUIUITNK
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AUOJIAPHH

TeCcKapu  pyxcart
Oepuiran
KYYWIAHMIIHHU
O0apodapJyam y4yyH
IO omJaH
napaJJes
Kyiiuaaru
3J1eMeHT yJIaHAAM:
Kpemumniian *¥3rapmac y3rapyBuaH y3rapyBuaH TOKHU | y3rapmac TOKHU
AHOTHH KYWIAHUTITHHA KYWIAHUIITHHA cTabusuianim cTabuuann
(cTaOMIUTPOHHM) | cTabwIaiau crabuyan
Basudacu:
CTaOMIMTPOHHUH | KaTTa KHWMaTaa *KUUMK KUiiMataa | ¥pra KuiiMataa KuiiMaTura OOFJIHNK
r nyJibcanusi aMac
K0YpPUuMeHTH
Kyiuaaru
KuiiMaTtura Kapao
cudpaTiau
XHCOOJIaHAIH:
dortoamnon neod: *Epyrnux  HypuHH | EpyFIMK ~ HypHHHU | EpYFIMK ~ HYPHMHH | DJIEKTp
IIEKTP Ky4JanuTupuo nacanTupuo SHEPTUSICUHU
SHEprusicura Oepamuran  spuM | 6epanuran acbobra | EpyFIuK  Hypura
annaHTUpuo YTKa3ruain anTuIaan annaHTUpuo
Oepaguran  sipuM | acboOra aWTuIaIU Oepaauran ac6obra
VTKa3ru4jau aTiianu
acOo0ra alTHiIagu
TexHonaoruk Xa Makcajara | *makcazara uuuiarca Xam | siccu 10321
TalépaaHuIn MYBO(UK MYBO(UK 3Mac O6ymnamy, auoap Oounan
JKUXATAAH uiulaTMaca — Xam | apanaii KUINO
HYKTaJIH O6ymnamy, unarca 6ynaau
KOHTaKTra ara
OyJaran
AHOAJIAPHH
IOKOPH KYBBaTJIM
TYFpUJIarn4jiapaa
HILTATHII
MaKcaara
MYBO(pUKMH?
Tpan3ucropaap JJIEKTPOH-KaBaK *UKKUTA SJIEKTPOH-|3JEKTPOH-KaBaK UKKUTa  DJIEKTPOH-
neo: YTKa3yBYAHIIUKKA KaBaK YTKa3yBYaHIIUKKA KaBak
sra OynraH ydra|yTKa3yBYaHJMKKA [3ra OYiaraH sIpuM |YTKa3yBUAHIIUKKA
YUKUALUIN ApuM |[3Ta OynraH  y4ra|yTKa3ruwim acbobra|sra Oynran acOoOra
VTKa3ruwin acOo0ra | YuKUILIm SIPUM | aUTUIIa I alTiianu
alTiIIam yTKazruwim acbodra
alTwianu
Tpau3ucropapuu E >E, E =E, *E <E, E, > 2E,
HILTIAIT YUYYH
KHPHUII Ba YUKHUII
3aHKMpJIapura
E,6a £, manOa
yJIaHaIu. Yaap
opacuaaru
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MYHOca0aT
KaHjaau?

p-n-p THILTH
TPAH3UCTOPHUHT
3JIEKTPOAJIapura
(3mutTep,
KOJLJIEKTOp, ©0a3a)
MaHOAHUHI KaHIal
KyTOJ1apHn
yjaaHaau?

SMUTTEP —
KOJIJIGKTOpra +

SMHUTTEp +
KOoJJIeKTOpra +

AMUTTED -
KOJUIEKTOpra -

*IamMutTTEp +
KOJUIEKTOPTA -

n-p-n TUILTH
TPAH3UCTOPHUHT
3JIeKTPOJIapHUra
(AmMurTep,
KOJIEKTOp, 0a3a)
MAaHOAHMHT
KaHJail KyT0Japu
yJaHaau?

OMUTTEP +
KOJJIEKTOpra -

SMHUTTEp +
KOoJJIeKTOpra +

*IMuUTTEp —
KOJJIeKTOpra +

SMUTTEDP -
KOJUIEKTOpra -

Tpaunsucropaap
HeYa XWJI yJIaHHUII
cxemacura sra?

2 XU

1 xun

*3 XU

4 xun

Ymymuii 3MuTTEp
yJAaHUII
cxeMacuaa Kaicu
oMp  KypcaTku4
KYy4asin

*1,U,P-kyuasu

I,U-xy4dasiim

|,P-xyqasan

P-xydasu

Ymymui 0a3a
YJIAHHU LI
cxeMacuaa Kaiicu
KypcaTKu4
Ky4asiiu

|,P-xyuasaun

*U,P-xyuasiu

|,U-kyuasiiu

P-xydasinu

Ymymui
KOJLJICKTOP
yJIaHHII
cxeMacuaa Kaicu
KypcaTkuy4
KYYasau

I,U-xkyuasiiu

U, |- kyuasaun

*|,P-kyuasiu

U,P-ky4asiiu

Yaaunm
cxeMaJJapuHUHT
(Yb, YK, Y9
Kaiicu OupHM DJHI
SAXIIH BApUAHT
xucoo0Janagu?

Vb, VK,

YK

Vb

*VO

Tpau3ucropjapHu
HT KaTJaMu
KaHJal
KAPIIWINKKA Ira

*Yumad [OMm]

1031120 [OM]

MuHITa0 [OM]

Vi Munriad [Om]

Tpan3ucropjJapHu
HI 0a3a KaTJaMu
KaHaau
KAPIIWINKKA Ira

Va6 [Om]

*103;1a0 [OM]

MuHITa0 [OM]

Vi Munriad [Om]
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Tpaunsucropiaapuu
HI KOJJIEKTOP
KaTJaMH KaHaau
KapIIWJINKKA 3ra

Va6 [Om]

1037120 [OM]

*munriad [Om]

Vi MuHrIa6 [OMm]

Kyiingarn
KypcaTKuwiap
Kaiicu YJIaHU I
cxeMacura TYFpH
KeJIaJau:

Ki=1

Ku =100

Kp =100

YMYMHUI SMUTTED

*ymymuii 6aza

YMYMHH KOJUIEKTOP

Xeu Kancucura
TYFPH KeJIMalan

Kyiingarn
KypcaTKu4wiap
Kaiicu YJIaHUII
cxeMacura TYFpH
KeJIaau:
Ki=10+100

Ku=10+100
Kp = 10000,

*YMyMHIi SMUTTED

yMyMHii 6a3a

YMYMHH KOJUIEKTOP

Xeu Kancucura
TYFPH KeJIMalan

Kyituparu
KypcaTKku4Jjiap
Kaiicu YJIaHUII
cxemacura TYFpH
KeJIaam:
Ki=10+100
Ku=1

Kp =100rrau

ymymui 6a3za

YMYMUI SMUTTEP

*yMyMuit
KOJIEKTOP

Xeu Kalcucura
TYFPU KeJIMaIx

Tpau3ucropjapHu
KHPHUIIT
KAPIMJIUTHHHA
TONHHT:

Tpansucropiaapuu
YHKHII
KApIIMJIUTHHA
TOIHHI:

Tpanszucropuu
TOK Oyin4a
Ky4auTHPH LI

K03 pUIUEeHTUHHI
AHUKJIAHT

-2
I,

*
-
I

h =1

|12

TpaH3ucTopHu
yJAaHUII
CXeMACHHMHT
IKBHBAJIEHT
cxemMacu
YUYYH Kepak

HHUMa

TPaH3UCTOPHH
arponuua  OmmIn

YUyH Kepak

TPaH3UCTOPHH

Yyprasuiu
Kepak

yuyH

TPaH3UCTOPHH
cudaTuHu
aHMKJIAII
Kepak

yUyH

*aHAITUTUK
xuco0ar
Kepak

yuyH

p-n-p THILTH
TpaH3ucropra E;
MaHOAHUHT

mycOar KyTOMHM

*aKTUB

UHBEPC

TYWHHUIIT

KUPKUM
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smutTepura  E,

MaHOAHHMHT
MaHuii KyTOMHH
KOJUIEKTOPUTa
yJaHTaHdaru
X0J1aT KaHaau
X0JIaT Jeinjaaan

p-n-p TUILTH
TpaH3ucropra E;
MaHOAHUHT

MaHuii KyTOMHH
smuTTepura  E,

MaHOAHHMHT
Myc0aT KYTOMHH
KOJUIEKTOPUTa
yJaHTaHdaru
X0J1aT KaHaau
X0JIaT Jeinjaaan

aKTUB

*UHBEpC

TYWHHUII

KHUPKUM

p-n-p THILIH
TPAH3MCTOPHUHT
IMHUTTEPUTa E,

MaHOAHUHT
MycOaT KYTOMHH
KoJuleKkTopura E,

MaHOAHUHT
MycOaT KyTOMHH
yJaHTaHJdaru
X0J1aT KaHaau
X0JIaT Jeinjaaan

aKTUB

UHBEPC

*TYUHHALIT

KHUPKUM

p-n-p THILTH
TPaAH3MCTOPHUHT
IMHUTTEPUTa E,

MaHOAHUHT
MaHuii KyTOMHH
KoJuIeKkTopura E,

MaHOAHHMHT
MaHuii KyTOMHH
yJAaHTaHAaru
X0JaT KaHaal
X0J1aT Aeiinjaaan

AdKTHUB

WHBEPC

TYWHHUIIT

*KUPKUM

bunoasip
TPaH3UCTOPJIAP
KY4IaHHII
OpKaJIn
OomkapuJca,
Mal0H
TPAH3UCTOPJIAPH
HUMA opKaJIn
OoIIKaApUIAaU

*TOK

KyWIaHUII OpKaJln

KyBBaT OpKaJu

KapIIIIKHA
y3rapTupuo

Maiigon
TPaH3UCTOPJIAPHU
HeYya XHMJI yJIAHWII

*3
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cXeMacura 3ra

Maiinon HCTOK Oasa *HUCTOK 3aTBOP
TPaH3UCTOPH CTOK UCTOK CTOK 6aza

KaHJai IMUTTED CTOK 3aTBOP HCTOK
3J1eKTPOJIapAaH

TY3WITaH

Bunoasip *IMUTTED KOJJIEKTOP aHoJ KOJIJICKTOP
TPaH3MCTOPJIAP KOJUIEKTOD aHoJ Oaza SMUTTEP

KaHaai Oasa KaToJl IMUTTEP aHoJ
3JIeKTPOJIapAaH

TY3WIT'aH

Maiigon p-N THILIH, 3aTBOpPM  aJlOXM[A | *3aTBOPH ajoXujaa | P-N  TUIUIM THUILIA
TPAH3UCTOPJIAPUHH | N-N-p TUILIU OynraH Ba WCTOKH | OynraH, p-N TUIUIM | Ba CTOKH allOXHJa
KaHJIail TUIJIapH anoxunaa 6yiaraxn oynran

oop

Maiinon TPaH3UCTOPJIAPHU | TPAH3UCTOPJAPHU | *aHANIUTUK TPaH3UCTOPJIAPHU
TPAH3UCTOPUHHUHT | aTpodpruya OwiMIn | YpraHuin yUyH | XHcobnam  y4yH | acuaTUHH
IKBUBAJIEHT Y4yH KEpaKk Kepak Kepak aHMKJIall YUyH
cxeMacu HHUMA Kepak

Y4YYH Kepak?

Maiigon YMyMHUH CTOK Ba | YMyMHUH CTOK, *yMyMUi CTOK YMYMHI UCTOK
TPAH3UCTOPJAPH | YMYMUU UCTOK YMyMHUH 3aTBOpP YMYMHH UCTOK

KaHJal  yJaHHII YMYMHH 3aTBOp

CXeMaJiapura ora

Heura SIpUM
VTKa3ru4in
KPHUCTAJTHHA
KOBIIAPJIAHM LA
HATH/KacHIa
THPHUCTOP
oyaam

X0CHJI

*4

Spum yrrasruuiau
AHOAJAH
THPUCTOPHUHT
ag3asuru
HUMAaJa

*kaM KyWIaHHIIIa
KYN TOK yTKa3aau

KaM TOK
KYy4JIaHHUII 1A
1500081 20701028

Kyl

KaM Ky‘-I.H aHHUIIIga
KaM TOK YTKazaau

Kyl  KywIaHUIIJa
KYT TOK yTKa3aau

Tupucropau
AMHUCTOPAAH
dapku Humana

*TUpucTopa
OOIIKAPHITYBUU
anekTpon  OYmanu
TUHUCTOPIA
oyManu

JTUHUCTOP/IA
OpTHKYA
Ooynmaau

KatTjiaM

JUHUCTOPHHU
YJIAHMII
KYWIaHHILIH
TUPUCTOPJAH
KMYHK

TUPUCTOPHUHT
YIIaHUIIT BaKTH
KaTTa

TupucropHuHT
HIIra TYLIHII
BAKTHHH
Te3JIalITHPH LI
YUYYH
0OLIKAPUIYBYH
3JIEKTPOAra
KylumM4a
Oepusiaamn

HHUMa

*16

U6

PG

RG

Tupucrop opkajiu
KaHIal JJIeKTPOH
KYpPHJIMa  XOCHJI

OOIIKAPUITYBYH
TeHepaTop

OOIIKAPUITYBYH
bunbTp

*QOIIKaAPITYBUH
TYFpUIaruy

OOIIKAPUITYBYH
Ky4alTUPru4
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KHJIHHU LA
MaKcaara
MYBOGUKIUP

KyyailTuprudysaun

r TOK Oyiu4a
Ky4YalTHpUII

KO3 PUIUEHTUHH

AHUKJIAHT

quK Kup

|
*R'I _ K

Kup

Kyuaiitupruann
KY4IaHHII
oyiinua
Ky4YalTHpUII
KO3 PUIUEHTUHH
AHUKJIAHT

U
* KU — quK

Kup

KyuaiiTupruunn
KyBBaT  Oyiiuua
Ky4alTHPH LI
K023(pMIHEeHTUHHI
AHUKJIAHT

K, =P

YUK

+ Pwp

U.,.
*R'P — UK

Kup

-

Kywaiitupruu A
XoJ1aT/Aa
HIUIATAHAA HIIYH
HYKTa JUHAMHUK
XapaKTepPUCTHKAH
HHT Kaepujaa
JKOMJIAIITaH

*rOpu30HTal YKKa
SIKUH JKoMuga
oymaau

YKKa
JKoMuga

BEPTHKAI
SKUH
oynmaan

* IMHAMUK
XapaKTePUCTUKAHU
HT ypracuaa
Ooynanu.

JWHAMUK
XapaKTePUCTHKAHU
HI TOpPU3OHTAN YK
OMiIaH  KeCHILTaH
x)ouuma Oymanu.

Kyuajitupruu B
xoJaTaa
HIUIATAHIA WIIYH
HYKTa  JAHHAMHK
XapaKTepPUCTHKAH
UHT Kaepuaa
JKOMJIALITaH

*ropu3oHTan YKKa
SIKUH JKOMa
JKoMIamran

YKKa
JKOMIa

BEPTHUKAI
SIKUH
JKoiamnrad

JTUHAMUK
XapaKTepUCTUKAaHU
HD ypracunaa
Oymaau.

JTMHAMHK
XapaKTepUCTUKAHU
HI BEPTUKaAJ YKIaH
Y30KpOK  JKOMHIA
oynanu.

Kyuaijitupruu AB
xoJaTaa
HIUIATAHIA WIIYH
HYKTa  JAHHAMHK
XapaKTePUCTHKAH
UHT Kaepuaa
JKOMJIALITaH

*A Ba B xoslaTHUHT
ypracunaa

A xonatra
SKUHPOK B
XOJIaTJIaH yY30KPOK

B xomarra sKuHpOK
A xomatnaH
Y30KpOK

XapaKTEePUCTUKAHU
HI BEpPTHUKAI YK
OujaaH  KeCHIITraH
HYKTacua

Kyuaiitupruuiap
aa KYWIAHHII
oyiimya TecKapu
OOFJIAaHMII KaHIal
XOCWJI KWIMHAIN

*YUKUIITATA
CUTHAJTHHHT
MabJIyM KHCMH
KHUpHILTa Oepuiiaan

YUKUIIIAT |

CUTHAJIHUHT 1/5
KHCMH KHPUIII
KrcMura Oepuiaau

KUPUIILJIard
CUTHaJIra
YUKUALIAarxd
CUTHQJIHUHT  SIPMU
KynanTupuiagn

YUKHIIAArd CUTHAJ
KI/IpI/II_H,Z[aI‘I/I CUT'HAJI
Ownag OoriaHagn
Ba CUTHAJLIap
alpunanu

MycbaTr Teckapu
OOFJIaHUIIIA
KHPHUII  CUTHAJM
OnaH YU KU
CUTHAJIH
opacuaaru
¢azanap papku ¢
He4ya rpaayc

¢ =180°

* ¢ =0,360°

»=90°

@ =270°
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(AEN

Manguii Teckapu | *¢ —180° 9 =90° ¢ =270° ¢ =360°
OOFJIaHUIIIA
KMpPUII  CHTHAJIHU
omian YUKHII
CUTHAJIN
opacuaaru
(¢azanap ¢apku ¢
Heya rpaayc
oyaam
Maunduii TecKapH | YUKUII YUKUII *CXeMaHHHT xeu KaHzaau
OOFJIAHMIIHUHT KyWIaHUIIVNHH KyWIaHUIIMHU cTabun wunuiamura | ap3amiura HyK
MycOaT TeCcKapH | OLIMILIUIa onu6 | kamaiinmura onaud | onud Kexaau
OOFJIaHMIL/IAH KeTaau Kenaau
KaHaal
agzanuru 6op
Kyuaiituprua Ry - koyutekrop | E, -man6a Ry, R -KOJUIEKTOp
Kangai  acocHil | gapimmrn OommKapyBuH OommKapyBuH KapILIWIATH
JJ1EMEHTIapAaH OOILIKAPUITYBYH 3JIEMEHT 3JIEMEHT OoIKapyBYU
Ty3HJIran 3JEMEHT JJICMCHT
R, - MaHOa Ba E, -Man6a
e - TeHepaTop
Kyuaiitupruuaar | quon *ounonsp, CTaOUITUTPOH BapuKarn
H OOKapHIyBYH YHUIIOJIAP
3JIeMEeHT TPaH3UCTOP

cuparuaa KaHaaum
3JIEKTPOH

KypHJjiMa
HILIATHIIAAN

ITact 4acroTaam
KyYalTupruwiap
HHM HMIIYH YaCTOTA
OpaJIMFH KaHaau

*207'y — 20kl 'y raua

0 —50x[y raua

5007y + 5«Iy raya

3007y — 300« y raua

ITacr  4vacroramm | * g =180° @ =360° o =90° p=0°
KYYaliTHPTUYHH
YUKHIITUAATH
CUTHAJ
KHPHUIIUAATH
CUTHAJIIaH
KyHuaaruya ¢asa
(apku ¢ raosra
KyuaiiTupruugar | *TpaH3UCTOPHMHT | KOJUICKTOpAAH IOKJIamara CXeMaHU
uR,- KapImuiaurn OwiaH | yTaéTtran TOKHH | KyIIuM4a 3YpUKHUILIAH
KAPLIMJIAKHHHT Oupra YUKW | MTACAUTUPHIN YYyH | KAPUIWIMK  YJIall | Cakjail yu4yH Kepak
Basuacu TOKHUHU XOCHJI | MILIATHIIa 1 YUYH Kepak

KHJTATIT YUyH

WIUIATUIIA U
IlactT wyacTOTaJM | TPAH3UCTOPHUHT SMUTTEpAAH *TpaH3UCTOPHU SMUTTEPHU
0BO3 OMHUTTEP yTaérran TOKHU | KA3UII MaHOAQHUHT
KYYaUTUPrUYMHU | KapIIWINTUTa OomIKapuIll  y4yH | TeMIepaTypacuiaH | yMyMUH  HYKTacH
HI NPUHOMOHAJ | KylIuM4a HIIaTHIAIA cakjianl Ba craOwmi | Ouiad OoFamm

cxemacugaru R, -

KapIIWINK KYIIWII

pexumaa nanIam

YUyH HILIaTHIAIT
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IMHUTTEP

Y4yH HIUTATWIAIU

Y4yH MIUTATWIAU

KAPIHWJINTHHUHT
Basupacu
IMUTTEP YUKHILJATH YUKHII KyWIaHUIIN | SMUTTEPHU SMUTTEpaA
3JIEKTPOAMUTa KYWIAHHIIHUA Onan KUPUII | KU3UIIUHU SHEPTUSIHU UUFUILLL
YJaHTaH JMHUTTEP | KyNauTUPUILI Ky4JIaHUIIN MacauTUPUIIL
curumu C, HUHT opacuja
Basu(acu HEMA ysrapyBdaH
TaLTKWII 3TYBYH
OpKaJll  TecKapu
OOFJIaHWIIT ~ XOCHJI
KNI
I[Mact yacTOTAMM | YUKUILTA Oazara  kemaérral| *0azara Qoimanu | cxeMaHn — cTaOuIiI
0B03 KYWIAHHIIHH CUTHAJIHY TEKUCHall| y3rapyByaH WIUTAIITHA
KYYaUTUPIUYMHM | KYyIaUTUPUILLI TalIKWII ATYBYHM | SIXIIIMJIAIIT
HI 0azacura KY4YJIaHUILIHU
yJaHTaH YyTKa3uul, ysrapmac
askpatyBun  Ca, - TalllKUJI DTYBYMHH
CHFMMMHH YTKa3MacIuK
Basupacu HUMA
ITact 4YacTOTANM | CHFUMHUHT KHUPUII | *KUPHUII 0aza DIEKTPOAMHH | Ky4YaUTHPMOKYH
0BO3 KapIIUIUTUHI 3aHXXUpUJIA OpTHUKYA Oynran CUTHAJ
KYYaUTUPIrUYUHU | OLIMPUII YUYH | CHJDKUTYBYH 3YPUKHILIAH OuslaH IPUHIUIHA
HT 0a3zacura | XusmaT KWiaau MaHOa cakJiall yuyyH cxema opacuja
yJIaHTaH KYWIAHUILIUHA MOCJIAIITUPYBYU
R,'R," kapmmiauk XOCHJI KWJIHII YYYH 3JIEMEHT 0y6
MAPHHMHT XU3MaT KWiaan XU3MaT KWiaau
Bazudacu HUMa
IMMacr wacroranm| *Ky4yalTHUPMOKYU KUPUII KUPUII KUPHUILI
0B03 OyiaraH CHUTHaJIHU | CHTHAJIMHUHT CUTHAJIMHUHT CUTHAJMHUHT
KYYai THPrUYUHUH | YaCTOTaCUHU 4acTOTacH aMIUTUTylaCl  Ba | 4aCTOTacu
r aMILIMTYAa| Y3rapTupMaciaH y3rapTupuino 4acTOTaCH y3rapmacaan
XaPaKTePUCTUKACH | KUPHUILl CUTHAJIMHU | YUKUII Y3rapTupuuo KUPHILI CUTHAJIMHU
KaHaai oJJMHaIu V3rapTupu0® YUKUII | CATHATMHUHT YUKUII oup KHUAMaTHaa
CUTHAJIMHUHT VY3rapuiiu OJMHaAu | CATHAIMHUHT YUKHIII
Y3rapuim OJuHaIu Y3rapuiiy OJMHaAu | CUTHAJIMHUHT
Y3rapuiiy OJuHaIu
I[Mact yacToTa M| KUpHII KHPHIIL *KupuII KUPHILI CUTHAJIHN
0BO3 CUTHAJIMHUHT CUTHAJIMHUHT CUTHAJIMHUHT aHHUK | YACTOTACHHUHT
KyYaiTUpruymaa | y3rapuild YWKHII | YacToTacu OujaH | Oup  KaTTalurujaa | y3rapuuim Ba
aMILINTYy/AA CUTHAJIMHUHT YUKHUII ~ CUTHAIM | YaCTOTaHU KUPHIII
4yacToTa y3rapummra onu6 | yactoracu Yy3rapTUpHII CUTHAJMHUHT
XapaKTepPUCTUKACH | KEIyBUU opacujiaru HaTUXacuja V3rapuim  YMKHII
KaHaal 0JIUHATN MyHoOcabar MyHocabar YUKHAIIT CUTHAJINA
OJIMHAIN OJINHAJIU CUTHAJIMHUHT YaCTOTACUHHUHT
V3rapuim opacuiaa | y3rapuiimra om0
MyHOcabar Kenaau
OJINHAJIHA
Ky4yailTHpruyHu | KyWwIaHUIIHU *OIMUHTH  KacKala | TOK KYYUHU | KyBBaTHU
YMYyMM Ky4alTupuml yayH | OumaH KEHUHIY | KY4YaUTUPHUII yYYH | KYYaUTHPHII YYyH
KOJLJIEKTOP KacKaJ opacura
YJIAHHU LI ylaHu6 yJIapHU
CXEeMACHHHUHT KUPUII Ba YUKHII
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(3mutTep
KaiTapruy)
Basupacu HUMA

KapILUIWINKIapUHU
Mociab 6epaan

Top M0JI0CAJIH
Ky4YalTHpruyga
Ky4YalTHpUII
4acToTa
OpPAJIUFUHU
Ky4YauTHpru4aaru
Kaicu
3J1eMeHTJIap
aHuK1a0 Oepaamn

*KoJuIeKTOpra
yJlaHTaH
LC éxu RC koHTYyp

TPaH3HUCTOP
OpKaJiu

TPaH3HCTOPra
yJIaHTaH

R,C, snemenTH
OpKanu

R6 ] , R6 n
dIIEMEHTIIap
OpKaJIH

Top M0JI0CATH
KYy4YalTHPTrMYHUHT
pe30HaHC
JacToTacu KaHaai
AHUKJIAHATH

f, = 274/LC

*f =L JLC

27

Kenr noJsiocanu
Ky4YalTHpruwiap
TYFpH OypUYaK/In
HMITYJIbCJIH
CUTHAJLJIAPHH
Ky4alTHPYBYH
Kypuiama 0yano,
CHUTHAJI
HMITYJIbCHHH
TapMOHUK
CUTHAJJIAPHUHT
CNEKTPH TAIIKWJI
Kuiaau. by
CUTHAJLJIap
KaHJal
TAXCUMJIAHTaH

YEeTKHU KUCMUHU
CIICKTPHUHT 1acT
yacTtoTajiap, ypTa
KHUCMUHU  IOKOpHU
JacToTajlapu
TAIIKWJI KUJIaau

*YeTKM  KUCMHUHH
CHEKTPHHUHT IOKOPH
yacroTajgapH, ypra
KUCMUHH macT
4acToTaIapu
TaIIKWI KWIagu

XamMMa
macT
CIIEKTP
KHJIaIn

KUCMHHH
qacToTaliu
TalllKHUJI

XaMma
IOKOpH
CTIEKTP
KHUJIaau

KACMHUHHA
YacTOTAIN
TAIIKHAI

Oxopu
4acToOTAIH
Ky4aiTupruwiap
U M XOJATHAATH
YacToTa OpPAJINFHU

hacm

f  —100MIy

1oKopu

*f =10xly

f =101y

nacm

f  —5000MIy

oKopu

f =0y

nacm

f  —5000MIy

oKopu

f =1y

hacm

f  —10000MTIy

1oKopu

Heua 'l ra TeHr
S"srapMac TOK
Ky4YalTHpruwiap
HUHT HII
XoJaTujaaru
4acToTa OpaJIUuFu
Heua I'I1 ra TeHr

nacm

f =100xy

10KOpU

*
fnacm -

f  —100MIy

10KOpU

f =1007y

nacm

f  —100MIy

10KOpU

f =2001y

nacm

f  —100MIy

10K0pU

Kenr nmoaocaan
Ky4YailTHpruwiap
HUHT HII
X0JIaTHAATH
4acToTa OpaJIUuFru
Heua 'l ra TeHr

* fnacm = ZOFL;

f  —100MIy

10KOpU

f =20y

nacm

f  —100KTy

10K0pU

f =20y

nacm

f -1007y

10KopU

f =201y

hacm

f =50MTy

10KOpU

CapasoBun
(axpaTyBuM)

nacm IoKopu

nacm — IoKopu

* —
171. 1:nacm - fluk'opu

2 fnacm = florcopu
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Ky4YaiTHPTHYHH
HIIYH 110J10CAJATH
nact Ba IOKOpH
4acToTajap
opacuaaru ¢gapku

IMuTTEp @ =900° @ =1200° ¢ =180° *p =0,360°
KaliTapruyga
YMKHII CUTHAJIHA
OMJIaH KMpHUII
CUTHAJIH
opauFruaa
daszanap papku
He4Ya rpajaycra
TEeHT

®aza  uHBepcaH | o = 900° @ =1200° *p =180° @ =270°
Ky4YalTupruy
YUKHIIHIATH
CUTHAJJIAPUHUHT
OMpPUHYH YHUKHII
OMJIaH HKKHHYH
YMKHMII OpPacuIaru

daszanap papxku

p-n-p THILUIM | MycOaT nmoreHuan | *Manpui HOJIb MOTEHLIAAI XaM Mycbar xam
TPAH3UCTOPHUHT MOTEHIIAAT MaH(pUH TOTeHIHaT
JJEKTPOH  KAJHUT
cuparuaa
HIUIATWITAH/A,
TPAH3UCTOPHH
0YHUK xoJ1aTra
YTKa3uIl YYYH
YHH 0a3zacura
KaHJal
NOTeHIHAJ OepHuIl
Kepak

n-p-n THILUIM | *Mycoar MaH(Hi HOJIb TIOTEHLIUAIT XaM Mycbar Xam
TPAH3UCTOPHH ITOTCHIIAAI IOTEHIIAAT MaH(pUH TOTeHIHal
JEKTPOH  KAJHUT
cuparuaa
HILIATWITAH/A,
TPAH3UCTOPHH
0YHK xoJ1aTra
YTKa3uII YYYH
KaHaau
MOTEeHUnaJ depuin
Kepak

quantnpr"q * I —_ U‘H/IK' ILIHK = Rkup .U'-tuK I — U‘—ll{k’ I _ YUK
YMyMHUH 3MI/ITTep wuk R uuk R yuK
OpKaJII/I oK Kup yuK
yJaHranjaa
YUKUIII TOKHUHHUHI
aMl'[.]'[I/ITy,Jla
KHiMaTH

Kyiugarn4ia
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AHUKJIaHATH

ImMutrep
KaliTapruyga
KHPHUII  CHUTHAJIM
0azara Oepuiaam,
YUKHII  CHTHAJIH
KaepaaH
oJuHaAAn?

KOJUIEKTOPIaH
OJIMHAIU

*smutTepaaru R, -

KapIIHIATH
OpKau

XaM  DMUTTEpJAaH
XaM KOJUICKTOpJaH
OJIMHAINA

SMUTTEPAAH
OJIMHAIU

Da3anHBePCIN
Ky4YauTHPru4aan
HKKHTa  YUKHUII
CHTHAJIM YHMKAIH,
OMpH SMUTTEPAAH,
HKKHHYHCH
KOJICKTOP/IaH
YHKA/IH.
OMUTTEpAAH
YHKKAH
CUTHAJTHUHT
KaHJal
KypcaTKH4JIapH
omagu

wuk.o

wuk.s

dDa3anHBePCIn
Ky4YauTHPru4aan
HKKHTa  YHKHUII
CHTHAJIM YHMKAIH,
OMpH SMUTTEPAaH,
HKKHHYHCH
KOJICKTOP/IaH
YHKA/IH.
Koanexkropaan
YHKKAaH
CUTHAJTHUHT
KaHJai
KypcaTKH4JIapH
omagu

=U,P

YUK .K

=U,I

YUK .K

Tpauncdopmarop
YHKHILTA
Ky4YalTHpruyga
YHKHIIIATH
TpaHchoOpMaTOpH
HHT Bazudacu
HUMAaJa

KapLIMIUKIapHU
Mocanl y4yH

*IOKJIard KyBBaTHU
OLIMPHIILL

Ky4JIaHULWHN

OLUMPULL YUYH

Ky4YJaHNLIHN

nacanTmpuLu

yqyH

Kyuyaiitupruunu
YUKHIITUAATH
TpancopMaTopH
HHT
Tpandopmanus
KO3 PpuuueHTH N
KaHJal
aHUKJAHAAU?

c|C

[uN

bup TaKTJIH
TpaHcopMaTopJI

*A-cundma

B-cundnaa

A-B cundna

xaM A xam
B-cundra
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H  KyYauTHpPrug
Kaiicu  pe:xumjaa
(cun¢) wuMIAIHA
MabKYJI

JAundppepennnan
Ky4YalTHpPIru4
Kalicu  peXumaa
pe:xuMaa
(cundaa)
HILIAHIN

A-cundna

*B-cundaa

A-B cundna

xaMm A xam
B-cundnaa

JAudppepennunan
Ky4ailTupruyga
He4YTa KHPHUHII Ba
YHKHIIT
YMKKH4J1apu 6op?

HKKHATA YUKHUII
YUKKWYM Ba MKKHTa
KUPHULI YUKKUYH

oop

* UKKUTA KUPUII
Ba OUTTA YMKUIII
YUKKU4Iapu 6op

UKKHTA KHPHUIII Ba
ydTa YUKUIII
YUKKU4Iapu 6op

OUTTa KUPUII Ba
MKKATA YUKHII
YUKKHWIapy 60p

JAnddepennuan
Ky4YalTHPTHYHH
HKKHTA
eJIKAJIapUIaru
CHMMETPHUSIHH
XOCHJI KWJIMII
Kaicu 3JIEMEHT
OpKaJu  amajra
ommmpuaaaun’?

* KOJUTEKTOp
KapIIWIAKIaApU
OpKaJIi amara
OLIMPUIIAIN

SMUTTEP
KapLIUIUTH
OpKau
OIIMPUIIATN

amMaljira

MaHOa OpKaJIH
amMaJira OH_II/IpI/IJ'IaI[I/I

TPAaH3HUCTOP OPKAIU
aMajira omrmpujiaan

Cunyconaan
TeOpaHUIILIN
reHePaTOPHUHT
HILIAIIA YYYH
HKKHNTA MapTAAH
ouTTacu:
Ky4YalTHPTHYHH
YMKHIIMIAT U
KYYWIAHHII
dazacu -

@....» TeCKapu
OOFJIAHUII XOCHJI
KWwiaérrad ¢asa
Prnece. PAPKH
Kyiuaarnia

Oy MM Kepak

*¢'-IMK + Qme()l{' = 272. ’ n

¢‘1ul<' + ¢mec;< = 72.

¢UHK + ¢m€CK = 2700

wlllﬂ( + (Dmemc = 900

Cunyconaan
TeOpaHUIILIN
TeHEePATOPHUHT
HIILJIA A YUYYH
HUKKHHYH  AapT
aMILTUTYAa
O0ajsaHcu OyaMIIN
Kepak, abHu K-
Ky4auTHPH LI
K03pPpUuneHTH,
X - HaTypaJl COH

K-x<l1

*K-x21
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Onepanuon o =2 *o, =7 _2m oz

KYyYai THPTM4HUHT P 3 P = 2

OMpUHYH

HHBEPTHPJIOBYH

KHPHUIIHIATH

CUTHAJ

YUKHIIUAATH

curuaJ gaszanapu

Kyiugarnia

dapxkaanagmn?

OﬂepflIII/IOH *, =270 Y, =7 P, = 270° P, = 90°

KYYali THPTHYHUHT

UKKHHYH

HHBEPTHPJIOBYH

KHPHUIIHIATH

CUTHAJ

YUKHIIUAATH

CUTHAJ OnJiaH

(pazanapu

Kyiiuaarn4ia

dapknanagu?

HNHBepTHPJIOBYH | *MHBEPTUPIOBUU UHBEPTHUPIIOBYU HOMHBEPTUPJIOBYM | HOUHBEPTUPJIOBYU

Ky4YailTHpru4 CUTHAJIHUHT CUTHAJIHUHT CUTHAJTHUHT CUTHAJTHUHT

KaHaai XOCHJI | KHPUIIH OunaH | KUpHUILU OunaH | KUpHUILU OWIaH | KUPUIITH Owtan

XOCHJI KWJIMHAAU? | YUKHUIIUM ~ TECKApHW | YMKUIIM TYFPUJAH | YUKUIIA TYFPUAAH | YUKHUIIT TeCKapu
OOFTaHUIII — TyFpu OOFNaHanu | — Tyrpu OOFIaHalu | KapIUMJIUTH R,,
A opKanu GoFIaHaau
R,.; OpKanu
OoFlaHaIn

HounBeptupJiioBun| *Teckapu HOWHBEPTUPIIOBYH | HHBEPTUPIIOBYU WHBEPTHUPIIOBUH

KYYall THPTrHYHH OOFIIaHMII CUTHAJTHUHT CUTHAJTHUHT CUTHAJTHUHT

Kyinaaru4a XOCWJI| HOMHBEPTUPJIOBUM | KMUPUIIH OuyaH | KUPHUILU OunaH | KUPHUILU Ounan

KHJIMHATH? KHpPHIL OunaH | YUKUIIK TYFPUJAH- | YUKUIIK TYFPUIIAH | YUKUII TECKapu
uuKuIl R . opkamu | TYFpu OOFnanamu | — TyFpu Ooranamy | GOFIaHuIn
OofyaHanu Kapuumard - R

OopKayi OOFJIaHaIn

ITact 4acTroTraau fm =100MIy Ba fm =100KTy <100/ *f.,. =001+100KTy f,, =10y +50KTly

CHUTHAJI HLT120 VH/IaH I0KOpH

YUKAPYBYHU

reHepaTOPHUHT

AUANA30HU

Kyiiuaarnia

®otonuox sipuMm | EPYFIIMK  HYPUHH | EPYFIMK  HYPUHHM | SJIEKTP SHEPrUsHU | *EPYFIUK HYpUHHU

YTKa3ruwim aco6o0 | KywIiaHumra Ky4auTupuo EpYyFIuK BJIEKTP

0ymo ailtlmaHTpuo Oepanu DHEPrusicUra SHEprusicura
Oepaau anIaHTUpHUO annaHTUpuo

Oepaau Oepaau
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