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KNPl

bynaan 100-150 wwun warapy ojamMn3oT  CyHBUM
(3nekTpuk) épuTnwnHn buamac 3au. Xo3mp 3ca, X03Mpru
Xa€TMMunsHm 6bycms TaccaByp kuamb bynmamaun. Xap 6up
ofaM xaéTnga Ba XasK Xy>XaaUrmHu PpUBOXJIaHTUPULLAATN
CYHbUWN EPUTULLIHM POANHM bBaxonaw KAWUH. DNEKTP
épUTULLN  TYpAU XOWnapja Ba Typau coxasapaa
KynnaHvnagn. Y Typau WWAAPHW KYHHWHT Xap KaHaau
BakTMaa Oaxapuwra WMKOH ApaTtagn, YHUHT  yn
xaéTmmunsra, nwnab umkapuwra, xamga MemMopuYuaMK Ba
MaJaHVATHN PUBOXJIAHTUPULLIa TabCUpPK KaTTa.

Makcagra MyBOQUK paBuwga >SAeKTp EpUTuLLn
MexHaT YHYMAOPJAUIMHW owwunpagn, OyHaaH Tawkapu
MaxCy/sioT TaHHapPXVUHW KamauTupagy, W LWapPOUTUHWU

FIXLIJI/III&I7I,£I,I/I Ba CaHOAT KOPXOHalapudarn WnMKaCctiaHNWHN

4



Kamantmpagn. bowka c¢y3 6unaH auTraHga, J1ekTp
EPUTULIMHU  KYJIAHWAULWK  XKAaMUATUMU3HU  Typau
TOMOHapura y3 TabCUPUHUN KypcaTagu.

JIekVH épuTuUl TeXHUKACUHN PUBOXKIAHULL dXKapaéHU
Xya CeKUH JaBoM 3TraH. EpyFauk maHb6am cudatmaa
INEKTP Eéputuimrada Kymuaarunnap KyalaHwiaraH: ONOB,
MOWIN UYMPOKIap, Wamiap, KepoOCUHAM UYUMPOKAap, rasnu
ynpokaap. YnpoknapHu navgo 6Gyanwn CyHbUn EpYFanK
MaH6anapyHN PUBOXNAHULLITA Kyunu TypTku 6ynan. En sa
UyFNaHMa 31eKTP EPYFANK MaHbanapuHM PUBOXNAHTUPULL
Ba TaKOMWINAHWTUPULWIAA PYC DNEKTPOTEXHUKNAPUHUHT
PO/ XyAa KaTTa.

1802 nun akagemuk [eTpoB 31eKTp éNnN XOANCACUHU
OYAN: MKKUTA KYMUPAWN Ta€KUaZaH (CTep>XeHb) 31eKTP TOKM
yTraHza, YNIapHUHI opacuga 31eKTp EMn xocumna bynaraH. by
3Ca, INEKTP SHEPrUACUHU épUTULL MaKcagmaa
donganaHmwHn 6ownab Gepaw.

®akat 70 wun yTraHgaH CyHr, pyc TaAKMKOTYUCK
A6noukoB, E€puTUW Yy4yH amanja KyasnaHca O6ynaguraH
EPYFANK MaHbaMHW ApaTan. YHUHT HOMKW «fA6J0UKOB
WwamMm». Y UKkuta Kymumpau TaékdanapgaH mbopar 6ynmb,
TUK >XOWnawraH Ba fAKKaaAoBYM KaTtnam (mMacca) ©6wunaH
6ynmHraH. «lam» anekTp TapMofura ynaHraHga KymMupam
Taékuanap opacupa 31ekTp éunm xocmn bynaraH Ba
Kymupaap éHnb byavwimra Kagap €M WaMHUHT Tar KncMmura

kapab cypwiaraH. KymunpnapHm 6up TeKnc EHULIN Yu4yH,



A6nouKoB WaMHWM y3rapyByaH TOK 6unaH TabMMWHAAraH
(MawwHa reHepaTopugaH). by y3rapyBuaH TokgaH unk 6op
dovganaHmw 3an. AbHU EPUTULW Yy3rapyBYaH TOKHUHT
BMPUHUM NCTEBMOYNCK XMCOBNaHaaW.

MaHa wyHaan pasuvwja ra3s paspaanm YMpokaapu xam
puBOXaHa bowwnaan.

Bup BaKTHUWHT y3uaa, AbHU yTraH 03 nmaankHn 70 un
nnnnapuga pyc aNekTpoTexHurn JlogbirmH 6upmHUmM 6yan6
UyFAaHMa YMPOFUHUHT TY3UAULLINHW AapaTan; ByHAa KM3MLL
XNUCMU cudatmga BonbdpamM UMM xmamaT Kuaagw, y 3ca
BakyymMAM wuwa 6GanoHura >xoumnawtmpuaraH. KeuuH
JNlopbirH unporn Amepukara (3amcoHra) etmb 6opagn. Y
3Ca yyfnaHma UNPOFUHUHT TY3UNULLNHU
TakoOMUANAWTUPaaM Ba Mwaab unmkapuwl TEXHONOTMACUHU
ApaTtagu.

UyrnaHMa YUPOFUHUHT EPYFANK YHYMWUHU OLUIMPULL
BO/IbOPaAM WUMUHMHI U WAPOUTUHN TaKOMMUANALITUPULL
nynn bymnuya 6opan; AbHN KU3NLW XXUCMUHU TY3UAULIK Ba
Mwnaw  Myxutm  y3raptmpuaraH. bynapra ra3z  6unaH
TYAANPWUATAH  UYMPOKAAPHU  MUCOA  KUAmb  kKentmpuLl
MYMKWH. lHa KPUNTOHAU €KUM KCEHOHAW Tyagmpruum 6op
UMPOKIAP XaM Knpaau.

KemnH 3ca uJyfnaHMa uupoknapura KaparaHaa
camMapanampok éputuw MaHbanapuHu fApaTul Makcajara

MyBOUK Byanb kongw.



MaHa wy 03 nunanmkHuHr 30 umM nuanapuga ras
paspaan bwunaH camapanm «aroMUHadop»-napHu bupra
Ky/nnaw acocuga ras paspagm épyfavk maHbawm apatuagw,
AbHUN «JIIOMUHECLEHLMA» YUNPOFW.

Xo3npru BakT4a CaHOATUMM3  JMKapaéTraH ras
paspAAIN  UNPOKNAPUHU  Typaapu Kyn. Ynap wakau,
ynadamaapu, Eputul  Kypcatkuunapu, paspss Typu Ba
HYpPJIaHULIHWHI CriekTapuan Tapkmbu bymnnya xap xmaamp.

Xo3uprn namtaa JyfFaaHMa UMPOKAApW  3HI  Kyn
KyAnaHunaaguraH €pyramk maHbam xmcobnaHagn. YnapHuHr
800 Ta xnamn 6op. Na3 paspagam umpoknapHuHr aca 200 ra
AKNH Xnan 6op.

EpyFauk MaHbanapuHu nwnab UYMKapULL
CaHOATUMM3HM anoxmaa TapMorFm xmcobaaHaaw.

Xo3npru namtaa, vwaab umkapul KOPXOHaNapuHW,
>KamMoaT  >KOWJapuHKW, Typap >XOWNAapuUHM Ba O4UK
ManAoOHNAPHWN 3nekTp 6bunaH Eputnwl  BasudanapuHm
MaKcaara MyBOOUWK paBuwpa eda oJsaauraH Eéputuul
YCKyHanapuHu xmcobnaw Ba Jionmxanaw  ycaybnapwm

fpaTUIraH.



1-MADBPY3A
EpyF/ANK TEXHUKACUHUHT acoCnii KOHYHAapK

Pexa:

1. Acocum TyLyH4Yanap, EepYyFANK-TEXHMKA
KaTTaavkKnapu Ba bupavknapw.

2. HypnaHwvww 3Heprusacu.

3. HypnaHuww okuMun Ba 3Hepruacu.

Acocum TywiyH4Yanap, EPYFANK-TEXHMKa

KaTTaiMKiapu Ba bupanknapm.

XKucm xapopaTtn Mmonekyna Ba aTOMAAPHUHT NCCUKANK
xapakatm Te3nurn 6unaH aHuKNaHaawW. Ynap KaH4ya Te3
XapakaTt/iaHca, WyHYa Moaja (KUCM) xapopaTtu HOKOpU Ekun
akCMH4a. Arap xapakaT TyxTaca, XapOpaTHWHI KeWWHIW
nacammwm MymMkKuH 6yamanan. MaHa Wy 3HF KU4nk
xapopat abcontoT Hon Aeb atanaam Ba YHW XapOpPaTHUHT
TepMOAMHaMUMK LiKanacnaa caHok bowun cundatnga Kabyn
KWANHAAMW.

Kynnaarn 60fnaHmw MabayMm:

T+t+27315
6y epga: 7- kenbBuHaa (K) ynuaHaguraH xapopar;

- Uenbcua rpagycnaa (°C) ynyaHaguran xapopar.



TepMmoanHamunkK WKana rpagycu yndamm 6ynnua
KenbBuH (K)Ba Uenbcua rpagycn (°C) 6bup 6upura TeHr.
JleknH, kBaHT xmcobnapuaa, xaTto abcoaT HOAAQ,
XXUCMHUHT  UCCUKANK  DHEPrUACMHU  HOJA  DHEpPruacu
aHUKNOBYN MOSieKynsp TebpaHyBUN xapakaT CakNaHULINHWN
xncobra onmacank MyMkuH 3smac. (Honnm sHeprua xyga
knumk). WyHpam knanb, ayHépa maBxya 6OyaraH xap
KaHdan >XUCMAa, Xap KaHjau xapopataa Mojaekyna Ba
aToMaap AOVMMO Xapakatga 6ynagu. YAapHUHI KUHETUK
SHEePrUACUHUHT NUFUHANCH XXNCMHUHT NCCUKNNK
SHEPrUACUHUN aHUKNANAN.

XapopaTn abcontoT HONAAH HOKOPKU BynraH xap KaHAau
XXUCM aTpod MyXUTra HypAaHULL SHEePrusacuHU TapkaTaaw.
By HypnaHuw, TapTnbCM3 xapakatnapHu 6up cuctemajgaH
MKKWHUYMCUIa  y3aTuWwHKW  undpogananan. by matepwus
MaBXYANUTMHUHT Maxcyc wakamanp. Paszoga HypaaHuWLL
JHEPrUACUHM  y3aTuLWL  3NeKTPOMarHuT  TtebpaHuwnap
Tap3nga Ba Yy3-y3uaaH ©Oynaan. Kyéw Hypwn, paauo
TYIKWHAAP, PEHTreH  Hypaapw, atoM  AAPOCUHWUHT
HypAQHULLK,  KU3AUPWUATAH  >KUCMAAPHUHI  KYpUHMacC
HypaaHuwun (MHbpakusun) bynap 6up xun  TYAKUHAU
XXapPaéHHUHT Xap XWUa KypUHULWNAMP.

LLUYHWHT yYyH HYPAQHULIHW TYAKWUH Y3YHAUTW GunaH
nboganaw kabyn KkmauHraH. by, TebpaHuwHmM Tyna gaspwu

faBOMMAA  HypaaHuw  6ocmb  ytraH  macodagump.



HypAaHUWHWHT  TYAKUH Y3YHAUTM 2 Ba 31€KTPOMArHuT

TebpaHuwnap vacrota VvV Hyp te3anrmn C bunaH 6oFnaHraH.

A=<
v

by epaa i- TYAKMH Yy3yHAurn, HM(1HaHomeTp =103 m = 10°
MM)

C-Hyp Te3nuru (3-108m/cek);

v -2/1eKTPOMarHnT TebpaHuwwnap yacroracu, .

NlekuH 1900 wmn  Hemuc Gusnrm  [lnaHk M.
3/1eKTPOMarHnT TebpaHunLuiap KBaHTAM XapakTepaaanp Aeb
TaxMUH Kunagn. by aca, 3aMOHaBUM KBaHT Ha3apUACUHMU
Apatunavwura onmb kenaw.

Hyp-ky3 Kabyn KunaértraH 3NeKTpomMarauTt
HypaaHnwaup. [naHK TaxMWH KUAAUMKW, HYP Y3YK-Y3YyK
KBaHT/iap bunaH Tapkaagw.

KBaHT-TapkanaétraH 3Heprus nopuusacn  (Kkucmu)
DUHLUTENH 3Ca-HYpP Y3YK-Y3YK CUHTUINLWNHN, NEKNH TYNIKUH
Tap3nga TapKaanwuHn ncboT Knnau.

[an wyHAaKkW, KynnuH4Ya aToM, 3SHEPrusaicu SHI Kam
bynraH xonaTtra yTuwra xapakat kKunagu. byHaanm xonat-
acocun  genvinagn. Arap aTOMHWHI 3Heprusa 3axumpacu
acocum xonatgarngaH kyn bynca, yHaa 6y atom Ky3sratuaraH
Aevnnaan. Y yta toKkopu s3HepreTuk Japa)kaja >ouaalluraH
6ynmb, opTMKYa 3HEpPrasCMHU NyKOoTULIra Xxapakat Kuamb,
Y3UHUHI acocuu xonatura yrtagun. byHpa, atom atpod

MYXUTra 3SHeprna nopyuymnaCn-KBaHTHN  YUKapagw. By
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IHEPrUAHUHT TallyBUMCK doToHANP. ®POTOH-
HYPAAQHULLIHWHI MaTepuan 3appadvacvaup. (A. SUHWTEnH
WyHAan Aeb ataraH).
E=hv
6y epaa: £- HYPAAHULLHWHT KBAHTAM 3Hepruacuy, x;
h- TMnank agonmuncn (6,624- 1020[1>k.cek.ra TeHr)

WyHaan  kuamb,  anektpomaraut  TebpaHuwnap
YyacTtoTacu(V), BAHTHUHI MUKAOPW BunaH aHUKNaHaAWN.

Arap aToOM KBaHTHM KOTCA, YHAA YHUHT UYKM SHEPTUACK
owagn Ba Yy YyTa OKOPW 3HepreTMk Japaxkara yragw.
ATOMHM 6up 3HepreTuk gapaXkagaH WKKUHUYMCUTA YTULLN
Ccakpaw Tap3vaa 6ynaan. Kyn xonnapaa aTtom Kepakcums
JHEPraaCMHMU Xe4y KaHjau Tabcmpcm3 épaan. byHpau
HypAaHuw 6enxtnépun (y3-ysmaaH coaup bynaamraH) éku
«CMOHTaH» Aennnaaun.

1890 wwun T1LH. JlebepeB, HypaaHuWw MaTepuan
3appavanap -dboToHAap TynaamMm 3KaHAUTUHU TaxKpubaaa
NcbOT KWUAAW. Ynap, YeKIn OFfUPANKKA Ba XaBOCKU3
bywankaarn Hyp Te3nurmra TaxMmHaH TeHr 6yiraH Te3nurkka
ora.

LUyHaan Kuamb, HypaaHUW MaTEPUACUHMHI MOAAA
MaTepuacMgaH @apku WyHAAKW, YHUHT TUHY XxosaTaaru
ofupaurn (maccacu) Hoara TeHr. by wyHaam waptkuy,
6yHga GOTOH OFfupaurn, arap y Hyp Te3aurn 6wunaH

xapakaTaaHca, Yeknm 6ynmb konaau.
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Hyp 3Hepruacn, 6owka 3Heprua Typaapura yxwab
LKoynaa, €kn Kannopuaga yadaHuwn MYMKWH, J€KUH
KynuH4ya gxoynga (4>x) ynyaHagm.

Kyn xonnapga, HypJAaHWW  3HEPrUACMHM  dMac
Hyp/JaHULW KyBBaTUHM bunuw kepak 6ynaan. HypaaHuw
KyBBaTW BaKT Bupanrnga HypaaHaétraH sHeprusa MmMkKLopu
6unaH aHMKNaHaan Ba 6HolwiKavacMra HypJaaHULl OKUMMU
EKMN HYp OKUMW Aennnaau.

_dQe
° dt
by epaa: dt- BakT opanunfun, by opaavkga HypaaHuw 6ump

TeKnc 2eb Kapanmwm MyMKmH.(cek)
dQe — dt — BakT wnumaa HypsaaHaétraH 3Heprus,
Mukgopwu (4>x)
@e — HypnaHnw okumun (BT)
HypnaaHnw OKUMWHWMHT bupanrn cndatnga 1 Bartr

OJINHTaH.

Ha3sopat caBonnapwm:
1. YUyFnaHMa YNPOFUHN KUM UXTUPO KUITaH?
2. HypnaHnw geraHga HAMa TyLyHUAaan?
3. KBaHTHUHI Ma3MyHUHU TYLLYHTUPUHT?
4. DoTOH AeraHga HMMa TyLWyHUAaan?
5. HypnaHuww sHepruacm éku KyBBaTuHU

TYLWYHTUPUHT?

12



2- MADBPY3A

HypnaHuw aHeprnacn, ynapHMHI UCTebMoOIUMIapu

Ba XapaKTepucTukaaapm.

Pexa:

1. HypnhaHuw cnekTpyuHUHI ONTUK COXacu.

2. Hyp aHepruacm ncrebmoumaapu.

3. Hwucbum cesrmpamk Ba HUCOUMM  cnekTpuanb

CEe3rMpvK.

HypnaHuw cnekTpMHUHI ONTUK coXacun

Tabuatga yupangmraH 3n1eKTpoOMarHuT HypaaHuLwaap
COXacu TYNKWUH Y3YHAUTMHWUHT KaTTa opanusn bunaH (y
HypaaHuwnapwura Teruwam 10* HM aaH, caHoaT YyacTtoTanum
y3rapyByaH TOK TreHepaToOp/JlapUHUHI  HYpJiaHuLura
Tewwnm 103 KM raya) aHnKNaHagW.

NHbpakm3un HypaaHuvwnap Hyp 6unaH KypyTuL
yCKyHanapuga, pacmra Ooauvw TexHukacmaa Ba 6OoLiKa
Maxcyc MaKcaasiap Y4yH aHUKAaHaaw.

YnbTpabuHadwa HypnaHunwnap ¢daon 6monorvk Ba
boTOXUMUK Tabeup Kypcatagn. 1 HaHomeTp = 1 HM = 10°
M= 10 mm = 10
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1-pacM. 21eKTpOMarHUT HypaaHULap CriekTpu

HypnaaHuw MoHOXpoMaTuMK €k Mypakkab 6yanwin
MYMKWH. MOHOXPOMATUK HypaaHuw aeb 6up TyaKkuH
y3yHAurura ara éyaraH HypaaHuwra antunagm. Mypakkab
Hypaavmuw - 6up Heya MOHOXPOMATUK HypJaaHULWAAPAAH
TaWwKua TonraH 6ynmb, UM3MKAM €KW Y3NYKCM3 CMEeKTPHU
XOCUA Knnaauw.

KatTnk >xucmpga atomnap 6up 6upu 6bunaH kyuau
Tabcup 6ynagwn, WYHWMHI Y4yH Y3/1yKCM3  CNEKTpau
HypAaHUW 4nkapagwy, 6y 3ca atomnap KaTTuK >XMCMHUHT
KaHAau TypuaaH TalKua TonraHaurmra 6ofFAvK amac arap
xapopat 6up xun 6ynca, KusmMraH MWUC EKU Temup
napyanapuHuWHr  cnektpnapun 6up  bupuaaH  dakp
kmaMmanam Kyn OAOMOH LWOBKWMHWM mMuymnaa anoxmpa
OBO3/1apHM aXKpaTuw MYMKUH 3mac. LyHra yxwab KaTTuk
XUCMAA aToMnap  Y3UHWUHT  XYCYCUWAUTMHW  WUYKOTaAaMW.
[a3napaa 3ca atomnap 6upbmpuraaH y3okaa >xonnawiraH Ba
HypaaHuLW >apaéHumaa arap anbartta ras3 6ocmmun roKopwu

bynmaca, y3apo Tabcup Kuamangu. LWyHWHr yuyH ras
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HypAaHraHAa, ra3 aTOMAAPHUHT

HYpPJaHULWM  Mab/ym

Tynnamgarm TYAKUH  y3yHAUrMra 3ra  OyaraH  4msmkau
CNEeKTPHM XOCUN KUiaauW.

HypaaHUWHWHT

Hypnu okMm,
De, % o

100
80
60
40
20

o

UN3NKIN

CNeKTpiapu  paspsagu,
MacanaH, HaTpuAn EKn CMMOBIN, YUMPOKAAP YUYH XOCAMP.

AHM

1

———y -
- 500 600 700 BOO

£
T

[MPK-2 Ttypugarn cMmMoban UYMPOKAAPHUHT HypAaHWULL

CNeKTPUHM Kypub umkamuni. KypuHapan HypaaHuwaap
opacuaa TYAKuH y3yHamknapu 405, 436, 546, 579 HMm
bynraH 4-ta 6up xmn HypaaHuwnapHum 6us  Kypamus

(pacmra Kapa).
Y3nykcun3

cnekTpsap

NCCUKTNK

HypAaHWLL

MaHbanapura, MacanaH yYyaFaHMa YMpPOKIapuUra Xocanp.

Hypnw oKnum, De, %
Y

100

80 }

40

o

/

e

EEBEFDU
[ -

7

ALl

15

... 400 §op 600 70O 800 900



HyraHMa YMPOFUHUHT Y3/IyKCU3 CMEKTPUHWN KypaauraH
byncak, yHwW, 6up Oupura TyTawraH YeKCU3  Kym
MUKZOPAArn MOHOXPOMATUK HyphaaHuwnap cudpatnga
(pacMra Kapa) Kypuw MYMKWH. by xonpa, yekcms Kunumk
KWCMra Ternwam 3nemMeHTap OKUMHU d@e/, Wy KUCMHUHT
KeHraurnra dA Hucbatn HypaaHULW OKMMMWHUHI CReKTpuan

TakCcMMAaHWm TaBcndun bynaam
_ d®DeA
Py = da
by epaa: ¢,-Hyp/AaHVLW OKUMWHUHT CrekTpuan 3udanry,
BT/HM.
Arap ¢,-HWU TYAKWUH y3yHAUrura 60fNaHUWLIN MabayM

6y/ica, HypAaHMLL OKUMWUHU KyrAarmya aHuKaaw MyMKUH:
D, = J.goftd/’i’
0

CnekTpvan  3WUAUKHUHT  KuMMataapu  bymunuda
aHaAUTUK  nyn 6unaH HypaaHMW  OKMMWHW  LIYyHAAM
XONNnapaa, KauYoHKU ¢(2) QPYHKUMAHWM MaTeMaTuk mooaacu
Mabaym 6ynca, aHuknaw MyMkuH. bolwka xonnapaa,
MaHOaHWHT HYPAAHULLU OKUMMU, o(4) YN3NFKN Ba abcuecca YKu
6bunaH  derapanaHraH t03aHM  xucobnaw  acocuga

aHK/1aHaaW.

Hyp sHepruacu ncrebsmonunnapu
HypaaHuw oKMmuM XKKCM to3acura Tywa Typub KMcMmaH

KanTapunaan éknm XMCM OpKanu ytagu, KoaraH KMCMU 3ca
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XUCMra cuHrunagun. Xucmra CUHIrMAraH HypaaHuWw OKUMMU
3HeprnaHn 6oLwKa Typura KUMEBUW, 3NEKTP EKU NCCUKANK
JHeprusacura yraptmpunagm.

Arap >kucmnapga Hyp 3HepruacuMHu ysrapuwn 6ynca,
byHAan XMCMAApP HYP SHEpPrusacn umcrebmonuunapu geb
atnagn. MacanaH: ¢oTo3neMeHTHM oJcak, byHaa Hyp
JHEPrUACH INEKTP JHEepPruacmra y3rapTmpunaan
ycuManknapga sca Hyp 3Hepruacm QpoTocuMHTe3ga XOCui
bynaauran OpraHuk 6UpUKManapHUHL KUMEBUM
3Heprvacura  ysraptupunaan;,  kKy3-6y  epga  Hyp
SHEPrnACUHMN GOTOXMMUK Y3rapTUPULL XKapaéHu bynaau.

Hyp 3Heprvacm  MCTEBMOAUUNAPUHUHI  aCOCUM

3HepreTuk  TaBcubnapyu  MHTErpan Ba  CNeKTpuvan

ce3rnpankKnapamp.
NHTerpan cesrnpauk.
g=c- @cam
<D

e

by epaa: &, -UCTEBMOAUMIA HYPAAHULWHN  TabCUpPU
HaTW>XKacuAa aHVKNaHaaMraH caMapanu KyBBar;

@, -NCTEBMOIYMIa TyLIraH Hyp OKUMUY;

C-o,, Ba @, OUpAMKNApWHU TaHaaw 6unaH 60FAMK
6ynraH K0O3dbULNEHT.

Hyp 3HeprvacM uWCTEBMONYMAAPUHUHT  aKCapuATy
TyWaéTraH HypaAaHuwun TaHnab cesaan. MacanaH, Ky3HUHT
MOHOXPOMATUK HypAaHWLWINapra Ce3rnpanrm xap Xun

TYJIKWUH Y3YHAUTUAA Xap XUAaup.
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LLyHWHT YUyH MCTEBMONYMNHUHT cnekTpuan
Ce3rMpanrn TyLyH4Yacu KUpUTUATraH.

NcTtebMONUYNHUHT cnekTpunan cesrmpanrin.
d®C(1M
o,

By camapann KyBBaTHM WCTEBMOAYMIa TyLAETraH

g=c:

MOHOXPOMATUK HYpPJAaHWULW OKMMUra Hucbatmamp. HUHT
KUMMaTU Xap XA TYAKUH Y3YHAUTWM YUyH Xap xua. Macana,
OfaM KY3U YUyH 1=555 HM OynraHga, aHr KatTa KuMmatra ara
bynaaw.

ByHn xucobra oanw yuyyH HuUcbuUM cnekTpuan
Ce3rnMpaAHKHN bunnw kndoaamp.

Vo) G (2)0=q./ Quakc €KN q(2 Jo=d(®@er )makc/dPe,

Hucbum cnektpuan ce3rmpank g (1)o UCTEMOJUNHUHT
cnekTpuan ce3rapJurmHN YHUHI SHI KaTTa KuMMmatura
HUcbatnanp. Hucbum cnekTpmnan cesrmpamk 6up xun
camapann Tabcup 6epyBUM MOHOXPOMATMK HypAaHMLL
oknmnap Hucbatn bmnaH 6axonaHULWN YMKUH.

d(®@ei Juake - MOHOXpPOMATUK (BUP XWnAa) HypAaHULL
OKUMM, ByHAa nctemonum cesrmpanrmn by okmmra HucbartaH
SHI FOKOPUAMP.

d®e,- TYAKWH Yy3yHAUTM OynraH MOHOXPOMATUK

HypAaHWLL LMW,
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2Z-pacM. AMpUM HYpP HEPrmacn UCTEMONUNNAPUHUNHT
HNCONW cnekTpuan cesrnpanri.

1 - bakTtepuanap (yrgupaguran Tabcump)

2 - Opam Tepucn (TEPUHU BaKTMHYA KU3aPULLUUHU
XOCWA Bynnwm Ba yHM KOopanuwmra yTuim),

3 - Awwn paHranm nroMmuHodop (pyx cynbdatmn)
3aMOHaBUWN JIIOMUHECLEHT YMpoKnapuaa KyanaHunaaurat
NFOMUHECLIEHLMA XOCUN KNYBUYN KPUCTaaa Moaaanap).

4 - Hypan ynuoBnapga wvwnatunaguraH ceneHu
bOoTOIN1EMEHT,

5 - Ky3 (KyHay3rv kypwLw).

Opam Ky3u ce3rpanrn MakCMMyMm Ky€eLl TapKaTaéTraH
HypJaHUW  OKUMWHWUHI  CNeKTpuan  3U4InrM  Yn3ufu
MaKCMMyMUIra aKuH Ba 6y Tacoandum amac.

®oToH 3Heprusacn E=A¢/z . Ky3 Typnaa KuMésnm peakums
XOCUN KUAWULW YUYYH CMEKTPHUHI MHOPaKu3na Kucmuaa by
3Heprnsa etapau smac. ¥YnotpabuHadla HypaaHuwnap 3ca,
Ky3 OJIMAaCUHUHI WUYKN KUCMUHWU TYNAMpPYyBUX raBxap Ba

WWWACMMOH  MogJanapga cCuHranaan. by myxutnap
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MHOPAKM3WUA  HYPAAHULLIAPHM  KYyNM  MWKAOPAQ, HoTagu

LUYHWHT YUYH TypYaHu KU3nLWN KaMasam.

Ha3sopat caBonnapu:

1. HypnaHuwnap cnekTopuHu TyWYyHTUPUG 6epuHr?

2. KypuHapauv HypiaHUwWnap coxacuHU KypcaTuHr?

3. MoHOXpOMOTUK HypaaHuwnap Aeb  KaHaau
HypJaaHuwnapra antmnagn?

4. HypnaHuw 3Hepruacn mcrebmonumnapura tabpud

b6epuHr?

5. EpyFank TexHukacuga HypaaHUW UCTEBMOAYUCK
cudatnga HMMa onvHaau?

6. Hucbunm cnekTpran Ce3rMPAUKHU  TYLLYHTUPKUO

b6epuHr?

3 MADBPY3A

EpyFAnK TaKcMMAaHMILMHM XapaKTep/ioBun

KaTTaJIMKnap

Pex<a:

1. EpyFavk okumu,

2. EpyfFauk kyuw.

3. EpyFAMK Kyumn TaKCUMAAHULIVHUHT 6Yi1aMa 3rpu

YN3MKIapW.
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EpyFamk okumm

EpyFank TexHukacuga Ky3 acocuii  UCTebMONUY
xncobnaHaan. LLUYHWHr yuyH, HypAaHUWHW camapanu
TabCUPUHN bBaxonaw yuyH EpPYyFAMK OKUMMU TyLIyHYaCK
kuputmnaan. by Kky3ra épyFamk Tabcvpu  bunaH
b6axonaHaguraH Hyp 3HepPryacu KyBBaTu 6yamb, YHUHT
HNCONM cnekTpuan Ce3rnmpanrn HYPAAHULLHUHT HUCOUK
cnekTpuan EépyFank camapajop/rMHUHT MebEp/iaHraH
byHKUMACK v (2) BUnaH aHUKNIaHaaW.

FOkopugarn  udpoganap Ba Tabpud  bynunua

KynmngarmHu osamms:
1 o
D = _J‘gﬁ;tgzdﬂ*
C%o

6y epaa: ¢, - HypJAHMLL OKUMWHUHT CNEKTPUan 3NUANTK:
A - KY3HWHI CNeKTpuan Ce3ruamnru.

Arap v, OYHKUUACUHWN KUPUTCAK, YHAA

o (9 Jmare [p.v(2)d2
0

C

By epga v(1)- HypAaHUWHWHI HWUCOUW cnekTpuan
EPYFAUK CcaMapajopanrMHN  MebEpnaHraH (Ky3 YuyH)
byHKUMACK.

KyHay3rn kypuwl yuyH 6y GYHKUMAHUHT KnMaTaapu
1933 nn ynuoB Ba OFUPAMK KYMUTACK TOMOHUAAH Kabyn

KUJINHIaH Ba MabJlyMOTHOMa/Aa KENTUPWUTAH.
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HypaaHULWHWHI cnekTpuan EpyFank camapasopavruHUHT
3HI KaTTa KUMMATU TYAKWUH Y3yHAUrn 2=555HM 6ynaraH
MOHOXPOMATUK HYpPJIaHULL OKMUMUTra TYFpU Kenaau.

Xankapo waptHomMmara buHoaH EpyFaAMK OKUMUHWHT
bupanru cudpatnga ntomMeH (M) Kabyn KManHraH. TyaKkuH
y3yHanmrm  2=555Hm  Ba KkyBBatTm 1 kBTt 6ynaraH
MOHOXPOMAaTUK HYPAAHULLHUHT EéPYFAUK OKMMK 680 nm ra
TEHIINTK yayaw acocuaa aHVKNaHraH (arap
HYPAQHULIHWHT TYAKWUH y3yHaura i =555HmM 6ynca, yHaa 1
BT HYyp OKUMUHWHT épyFanK oKMMm 680 aiM ra TeHr).

NHterpannaw opanusn  V(z) yHkuma  HGunaH
yerapanaHagu; YHUHr KMUMaTW, TYAKUH y3yHaurn 2 <380
HM Ba 2>760 Hm b6ynraHaa TeHr.

[emak, rokopugarn undoganapra acocnaHmb TyAKuH
Y3YHAUTU 2 OyaraH MOHOXPOMATUK EPYFAMK OKUMUHMU
aHWKJIOBYM TEHINaMaHW €31 MYMKUH.

@D, =680V (1)Del
Oy epaa: @ei-TYNKUH Y3YHAUTUN MabayMm O6yaraH HypaaHuWLL
OKUMWHWHT KMnumartw, BT.
VA-HUHI  KMUMaThapu  >KajaBannapgaH kv
HUCOMN Bupankaa SKUH y3yHaurura 60FanK

Xon4a umsnkKnapgaH aHnK1aHagu.

EpyFamk kyun
XaKUKMA HypAaHWL MaHBaCUHUHT EPYFAUK OKUMM

Kylhl/l Xonnapga anOCID c|>a3o,u,a HOTEKNC TaKCUMJ1aHaAWN.
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LUYyHWUHT yuyyH, aTpod @asoHUHT Xap XUa WyHaAULWU
bynmua HYPAaHULWNNHT EpYyFAnK OKMMMU
TaKCUMAQHULLNHW aHUKAALWL (XapaKTep/all) YUyH €pyFanK
Kyuu TyLWYHYaCK KyanaHunagw.

EpyFAnK Kyun, EPYyFaMK OKUMUHUHI asora ouj
3munmrn  yanb, épyfamk okumuHu (d®P), yunm maHba
>KOWNawraH Hyktaga byaran (by opanvkga okum 6up
TEKUC TakCMMaaHaau) wmoagamn  bypuakka Hucbatu

cndaTnga aHnKAaHagW.

_do @,
= e €KV 1, = (amanpa)

By TywyHUYa KM4nK yn4yamam HyKTacMMoOH mMaHbanapra
Tabaykangmp. (byHaanm maHbanapHWHr yndamnapu ynap
XapakaT kmnaétraH macodara HucbaTaH xxyaa KM4unK).

Moaaun bypuak, Wwap CMpPTUAAH Yy KeCcraH Ba YHWHT
yunmgaH umsmaraH (acanrad) S r03aHu Wy wap pagycura
Hucbatn cndatmga ynyaHagm.

lap paaycura 60fauK bGyauwmra KapamacaaH 6y
HMCOAT y3 KNAMaTUHWN CaKknangu.

Mopann 6ypuak O6upanrn cndbatmaga crepagmaH
(ctep) Kabyn KuaumHraH. by, yun wap mapkasmaa 6ynraH
bypuak 6ynmb, wap cnmptngaH pagyc KBagpaTtura TeHr
b6yaraH KUCMHM axkpaTaau (kecaam).

EpyFAnK KyuuHUHr 6upanrn cudbatmga KaHaena
xn3mat kKunagn. Kangena (lka=1nm/ctep), naatMHaHUHT

KOoTuw xapopatnga (Apuw xapopatun 1779°C) ro3acu
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(1:600000) M2  byaraH  Kopa  XWUCM  CUpTUra
nepeneHANKynap WyHaauwaa HypaaHraH épyfamK Kyuu
cndaTtuga aHuKaHaaW.

Epyfank Ky34a pagunyc-BeKkTop Tap3nga
TacBUPNAHaAM Ba YHUHT Y3YHAUTU GA30HUHT MabayMm
NYHanuMwnapra yadaHraH Mabaym macwtabgarn €pyfFank

KYUYNHUHT KUMMATAAPUHU aHUKNangw.

EpyF/IMK Kyun TaKcMMAaHULWMHUHE 6yin1amMa
3rpPU YN3UKJAPU

Onatga 6y arpum umsuknap Kytbam kKoopauHaTtanap
cucTemMacuga Kypunaav. YH rpagycam govipanap (5°, 150 Ba
XaKO30) ypTacura TyFpu KenaguraH TYyFpu 4u3uKAap Ba
MabAyM MacwTabaa EpyFamMk Kypa TYFpuM KenaguraH
MUFUAraH ainaHanap TypHW Tawkun kunaau. Epusank
KYYMHUHT  KMAMataapu MacwTtab 6yunnua xap 6up
UYmlMKNapra axkpatmnagan, xocmn 6yaraH HykTanap aca ébup
TEKWC YM3VMK BuiaH TyTawtmpunagu.

CAMMETPUK  HYpPAAHYBYM  YUYH  EPYFANK  Ky4u
TaKCUMAAHULIVHWHE 3TPU YN3UFU HYPAAHYBUMHUHT YKNAAH
YTraH Xxap KaHAah TeKUcamk éunaH GOTOMETPUK XXUCMHU
KeCULW HaTuXKacmaa xocun bynaaw.

Paayc-BekTopiap OXMPAAPUHWUHT FEOMETPUK >XXOMUHU
KypcaTyBuUM €EnuK CUPT OunaH uerapasaHraH (asoHMHT
KncMmn ¢GotomMeTpuk cM aeb atanagu. Arap GoTOMeTpUK

XMCM MaHba ykura HucbataH cummmerpuk 6ynca Ba
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avnaHma Xuncm cndatnaa Kabyn KUAMHUWKM MyMKUH Bynca,
yHAa 6y CUMMETPUK HYpaHyBUNAMP.

Arap HypfiaHyBuUM HOCUMMETPUK bBynca (AbHM
CUMMETPUK VK1 bynmaca), yHAa MaHba yKkmaaH yTraH xap
XUN  Tekucanknap 6unaH  (HypAaHYBUMHMHE  Kecuw
EPYFAMK  Kyun TaKCUMAQHULWIWMHWUHT  Xap XWA  3rpu
unsvKnapmHu bepaagn (xocun kunagum). by Tekucamknap
bupnawTnpuaca arpn umsmknap (bymnama) onmnacm xocmn
O6ynaan, UM3MKAAPHUHT Xap Oupwu HypAaHYBUMHU KecCraH
TEKUCNKAAPHUHT CUIKUNLL Bypuaku ¢  bunaH
XapakTepaaHaau.

CUMMETPUK  HYpAaHYBUM  YUYH  EPYFAUK  Kyuu
TaKCMMAAHULLUNHUHT Byrnama arpm Ynsmnfu.

Arap HypAaHYBUMHUHT EPYFANK OKMMU KMUMK Bypuak
numaa TynaaHca (NpoXekTtophap, €pyfFavk xabapwu
acbobnapu), yHaa EpyFANK Kyun TaKCUMAAHULLK 3rpu
UN3UKNAPUHU TyFpu bypuakaun KoopAuHaTanap
cuctemacnga Kypuwk. OpauHaTta yku cudatnga acbob
ONTUK YKMHWHT WyHanuwwn Kabyn KunaHagM Ba YyHAA
EPYFANK KYUMHUHI KUWMMATWU KaHAenaja axkpatunagw;
abcuecca ykmaaH épyFamk Ky4mHU yadaw nyHaamwun éunaH

acbob6 onTmk yKm opacugarv bypuak axxpatuiagu.

25



176 168 186 146 135 126
] s R -~ e - -

104G p . ) - _11s
so)| / e e e T
:f 60 # S I |-
P 40 — e
:'1 o I
w 20 0 —Bs
* iy
= B
K it ~—
v Nl 56
o e
" - ™
t N
®AZ00 < |
25 35

EpyFANK KyUnMHUHr 6epuaraH TaKCMMIaHULLN
acocupa €pyF/IMK OKUMUHUHT Xucobaauu.

(CUMMETPUK HYKTAaCUMOH HYpP/aiaHYyBUM YUYH)

IL,-cnmmeTpusa yku 6unaH a bypyarmHm xocua KuayBuu
ba3oHUHT TYPAN NyHanuwWwaarn EpyFamk Ky4u.

CUMMETPUK  HYpPAAHYBUM  YUYH  EPYFAUK  Kyuu
TaKCUMJIQHULLVHWHT Byrnnama 3rpu unsunem 6epunarat.

YHU KOOPAVHATUHWHI UYYKKUCUAA >XOWnawiraH romnka
AEBOPAM BOPOHKAHW 3C/AaTyBuUM LWwakara ara 6ynraH dw
MoAaMn Bypuak opanufupa EpyFamk kyum I HM y3rapmac
neb kapanca bynagu. LWynpgan moaanm bypyak, CUMMeETPUK

YK atpoduga awsaHaCcMMOH awunaHtmpuiaraHga, ¢asoga
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Teknc bypuak dL Hn kecagn, Moaanmn bypuak Knnmatm wap
Kamapu ro3acumm (byHra bypuak cysiHagm) Wy t03a pagycu
KBagpaTtura HUcbatm Tap3vga aHuKAaHaau.

PacmpaH ywbyHn é3ni MyMKUH.

. , .
deo — 27zr2de _ 27 S|£1ada _ o sinada

r r
27 =360° OYIrAHN YUYH de=rda Bynaam.

Pacmaarn yubypuakaaH r =rsina
Mogaann bypuak dw opanFnaa TapkaiaétraH épyFank
OKMMM TeHr bynaau:
do=1 dw=24d_sincda
CUMMETPUK HYPAAHYBYUHUHT YMYMUWN EPYFANK OKMMU
3ca 6y umdposaHm «=-0-jaH a=-r-ravya OynraH opanvkga

MHTEerpaniall acocmia aHuKAaHaau.
w
CD:27zJ-IaSinada
0
KynuHuya 1, = f(a) DyHKUMAHM MaTemMaTuMK TeHraama
6bunaH wndboganawl KUWWH, LWYHUHT YYyH WHTerpanniai,
30HaNAPHUHI  EPYFINK  OKMMWHW  Kywuw  6unaH
aAMawTMpuaaan.  YMymun  EpPyfFaMK  OKMMW  EpYFAKnK

OKMMAAPUHUN UNFUHAUCUTA TEHT BYNaaW. (o, —a,) 30HACUHUHT

EPYFNK OKMMW TEHT Bynaau:

a?
Doy =27 J'sin ada =24 ., (cosal—cosa?)
al

OP=D, ., =1,,A0 Aw=2r(C0sal-Ccosa?)
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Oy epaa: I, -al-a2 30HA YPTacWU YUyH EPYFAMK OKUMWU, By
opanuvkga y ysrapmac xmcobnaHaaw.

(a1-a2)=100

onvHaan. Xap 6up 100 an 30Ha yuyH moaaum Gypuak w

Amannn xmucobnapga ra TeHr peb
aMUK/aHagW.

YMyMun Epyfamk OKUMMU.
a=rx
D=> D,
a=0
Arap, HypAaHYBUM EPYFAMK KYUYMHUHT HOCUMMMETPUK
TakcMMAaaHuwmra 3ra 6ynca, yHaa xap 6up 30HaHWHT
EPYFANK KyuMn, Xap Xua bywnama rosanapaarn EpyFamk
Ky4n KuUMaTnapuuHr apuomeTuk yprtadacnm cudartmaa
aHWKNaHaaW.
Mucon. EpyFavk KyuvmHuUHr ¢asosa TakCUMAAHWLLIN
bynnama arpy  uM3mMK Tap3uga bepuaraH  EpyFaunk
MaHOACUHUHT EPYFAMK OKMMWHWU aHUKAAHT (CUMMETPUK

HypAaHyBuW).

AXucobHu >xoaBoJIra KUpUTaMH3.

al | - 5 15 25 35 | 45 55 65 75
I, | kg | 234 | 230 | 210 | 190 | 170 | 150 | 130 | 40
AW | crep | 0,095 | 0,283 | 0,463 | 0,628 | 0,774 | 0,897 | 0,993 | 1,058
®, | am | 222 | 65 | 97,5(119,5/131,5(/1345| 129 | 424

HypaaHyBUMHWHT yMyMUIN EPYFANK OKUMMU:
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a=80
Q=Y Pa=T742

a=0

Hasopat caBonnapu:
1. EpyFauk okumura Tabpud 6epuHr?
2. EpyFAnK Kyuu KaHaam aHuKnaHaam?
3. EpyFank okMmu Ba KyumHWUHr yn4yoB Gupavkaapu
KaHaan?
4. EpuyFavk Kyum TakCMMAALWMHWUHE 6yinama 3rpu
UN3UKNAPUHU TYLLYHTUPUO 6epuHr?
5. EpyFank kyum 6yinnama srpu umsmknapu épaammaa
EPYFAVK OKMMW KaHAaW aHUKaHaan?
4-MADBPY3A

EpyFankHn mypakkab 6axonalu KaTTaamknapm

Pexa:
1. EpuTtuaranavk.
2. [lopnaHraHavk.

3. PaBwaHAUK.

Eputuaranamk
Bupop to3aHM EPUTUANWIMHU MUKAOPUW paBulaa
6axonall yuyH épUTUAraHAMK TyLLyHYaCK KyaaaHuaaaw.
EpTunraHank-cupt (103a) yctura TyllaétraH EpyFank

OKMMMWHW  CUPTHUHI  KO3uUra  Hucbatmaup. Amanunn
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xucobnapaa maHa wy to3a cudatmaa noagaH 0,8 metp
GanaHgAnkaa >KOWNawWraH TrOpPU3OHTaN TEKUCAMK Kabyn
KWAWHaAW Ba WAPTAM ML to3acK Aeb atanagu.
KO3acu dls, 6ynraH aneMEHTHUHT EPUTUATAHANTN TEHT
E=dgplds,

Arap t03a yauyamaapu uJerapanaHraH 6ynca, yHpa

FO3aHWHI ypTaya épUTUATaHAUTN ONIMHAAN:
E, =®IS,

EputuaraHavk cuptra TywaéTtraH €pyFanK OKUMUHY
FO3aKuM 3M4YAnrvHN ndogananan.

EpUtnaraHankHuHr 6upanru, arokcamp (k). Jlroke, 6y
1M2 t03aHUHr EpuTuaraHanrn 6yamnb, wy r3aga 6mup Tekmc
TaKkCUMAaHraH 1 am EpyFanK OKUMUHU XOCuA Kunaawm: 1
nKk=1 nm/m?

HykTacumMoH MaHb6a yuyH EpUTUAraHANK Ba EPYFANK

Ky4n KaHAan 60FAaHraHANIMHN KYpnb umKkamms.

Pacmaa: 1,-ds, nyHanmwaarn A MaHBGaHUHT EPYFANK Kyuw;
B-t03a aneMeHTUra HopMman bwnaH EpyFanmk I, MyHanuwwm

opacuparm bypuac.
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dnemMeHTap MoAANN BYpUaKHUHT KWMMATW:

dS_ cos S

|2

dw =

[lemak, EpyFanK oKMmMu TeHr bynagw.

do=1do= dSaIc,;osﬂ

dS; t03a 3/IEMEHTUHMHT EPUTUATAHANTA TEHT

dd
E=—=1 cosp/I?

«
MopnaaHraHauk

EpyFAVK  OKUMMHM  yTUILIM €KW  KanTapuauwiu
HaTuXxacumaa , EpuTuaaétraH o3anapHu (CcupTaapHn)
nooganall yyyH nOpAaHraHAMK TyWyHYaCU KyanaHunagw.
[lopnaHraHAnK - Hyp/iaHaETraH cupy EpyfanK OKUMMUHU LYy
CUPTHUVHT to3ura Hucbatnamp.

dnemeHTap to3a |(dS1)HM nopaaHraHAUTN TeHr

M =dd/dS,

Arap t03a 4vekam ynuyamnapga 6ysca, yHAQ HO3aHMHT

ypTaya nopsiaHraHAUIMHM onamms
M, =@/,

[MopnaHraHnvkK epuTtuiaérraH ro3a EpyFanK OKUMUHU
F03aku 3nuanrnHn  nooganavan. bupanrn cndatmaa -
1nam/M2- Kabyn kunuHraH. by 1 am épyFamk oKMMUHK Bup
MapomMaa HypaaétraH (bup[ TomoHra) 1M2 TeKMUC H3aHUHT

NopAaHraHANTANP,
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Arap EépyFavK OKUMWHM TYAuK YTKasmb robopaauraH
KN KamTapaguraH cuptaap 6ynaca, yHAa nNOpAaHraHAvK
MUKAOPW EPUTUATAHAMKKA TeHr bynaan. Amanjga xamma
cupTaap ynapra TywaéTtraH E€pyfFamK OKUMUHW € KUCMaH
KauTapagm €kun KucMaH yTkasnb tobopaawn. LLyHWHr yuyH
OKMMHUWHI KauTapuiaraH KMCMn KanmTapuw KoddoduumeHTr
(p) bunan ndoganaHaam, yHaa

M = pE
XKucmaaH yTraH EpyFaMkK  OKMMKM  3ca  yTKasuw

Ko3pdunumneHTn bunan ndoganaHaam, yHaa M =<E

PaBwaHAunk

PaBwaHank  KypwL CE3rMPAUNTUHU 6eBocuTa
aHVKNOBYM  AroHa  KaTTaavkaup. EpykavkHu  cesmuw
fapaxacu Typaarn  EpyFaMK  OKMMWHUHE  3U4aurura

(EputmaraHnvkka) 6ofauk 6ynaan.
dd

Kop

ds,

By epaa: d@iap - Ky3 KOpaunFura TyLaéTraH HypJiaHyBYM 033

E, =7

(CUPT)-HUHT EPYFNNK OKUMWU,
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dS>-dS; - CUPT  3NEeMEHTUHUHI  Typuyajaru
TaCBUPUHUHT HO3W;
-KY3 MyXutnga EpyfFauK OKUMW  CUHTWJIULLUNHU

xncobra onyBUM yTKasuLw KO3POULIEHTW.

i, =dE, 5, =N%s
A

KOp ~ KOp
FOkopuaarn neopara acocaH

d@mp = dlg SKOp
Ji

E dlasS,,,
yHAa ° J1dS,

2 ~ ~
0'31;%:% (Mopamn bypuaknap TeHrAnrngaH) 6ynraHm
2

y4yH
dlaS
Ec = = =C d
dS,cosal dS, cosa
TSKOp
6y epaa: © = T2 y3rapmac kattanu.

LUyHaan Knnmb EpyFamMKHW CE3rVpPanK Aapa’kacuHuU
di

a

aHVKJIOBUMN Typaarv EPUTUIITAHJINK L, =8, coser
KatTanurmra 6ofank 6ynmb, by paBliaHank aeb atanaan.
PaBWwaHANK MabayM WyHaauwparu E€pyfFamk KyUYuHU
Wy WyHanuwra nepneHaukynsap O6yaraH Tekucamkgaru
HypJlaHYBUM CUPT TaCBUPUHUHT Ko3acura Hucbatnaup.
Ynuamnapu yeknn 6yiraH HypaaHyBuM t03anap yuyH

)”/pTat—la PaBWaHNUK TYLWWYHYACNHU KNPUTULL MYMKNH:

33



o

' §,cosa
PaBLWAHANKHWHT Bupanrn cndatnga KaHgena Takcum

MeTp KBaapaT (K4/M2) ofnHraH.

Ha3sopar caBonnapu:
1. EpUTUAraHAMK TyLIYHYaCK HUMaHKU 6axonanam?
2. lMopnaHraHamk TywyHuacura Tabpud 6epuHr Ba
EPUTUATAHANKAAH PapPKMHU KYpCaTUHT?
3. EpUTUAraHANKHM YNYOB BUPAUTM KaHaan?
4. PaBwaHNMK HUMaHW XapakTepaanam?

5. PaBwaHankHu ndbogacnHn kentnpmb 6epuHr?
5-MADBPY3A

XKncmnapHUHr épyFanK xoccasapuv Ba épyFank

yn4oBsapu
Pexa:
1. )KncMnapHUHr épyFank xoccanapm.
2. O6bekTnB boTOMETPUS.

3. CybbekTmnB poTomeTpus.

XXncmnapHuHr épyFank xoccanapm
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Kavtapnw koadduumeHtn (o)- 6y >XMCM KauTapraH
EPYFANK OKUMWHM YHra TylaétraH Epyf/IMK OKUMMUIra
HucbaTnamp.

pchp/cD

FOTyamw (cvHrmw) koadpoduuneHtn (@) - By >XKcm
FOTraH EéPyFANK OKUMWHM YHra TylwaéTtraH épyF/nK OKMMUra
HUucbaTnaunp.

a=D, |D

YTKasuw ko3pPuUmMeHTn (7) - by XMCM OpKann yTraH
EPYFNIVK OKUMWHM YyHra TywaétraH EpyFanK OKMMura
HUucbaTnaup.

=D |D

DHEPrUAHUHI CakNaHWULLI KOHYHUra acocaH.

By TeHrnamaHuHr xamma ab3onapuvHu @-ra 6yamb,
KynngaruHn onamms;

pra+r=1

Kynunamk matepuannap yuyH 6y «ko3dduumeHtnrap
MabAyMOTHOMa XajBannapuja Kentnpuiaau.

CUPTAAPHUHT  akCapuAaTM  EPYFANK OKUMUHM TaHaab
KauTapaan, AbHWU YNAPHUHI KauTapuw Ko3QPuuueHTn, Xxap
XU TYAKWUH Y3YHAUTN YUyH, BUp Xunn amac.

LLyHWHTr yuyH cnekTpuan kKauvtapuw Ko3dPuUMeHTK
TyWwyH4Yacu kuputunagmn. by xxmcm KantapraH MOHOXpoOMaTUK
EPYFANK OKMMWHM YHra TywaéTraH MOHOXPOMaTUK EpYFanK

OKNMWUTa HI/IC6aTI/I,£I'I/Ip.
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Xap XV TYNKUH Y3YHAUKAAPWU YYYH CUPTHUHT KantapuL
KOBMAMATK p(1) dyHKUMACK BrunaH ndoaanaHagm.

Mabaym cuptaap (KyK, CapuK, KWU3WUA) CNEKTPHUHT
TErVWAM  paHrmga 3Hr  KaTTa cnekTpuan KauTapuu
kKoapodunumeHTtura ara. WLyHWHr yuyH, EpyFavK OKUMUHWHT
Tapknbu OyHaan cupTaapgaH KuTapuaraHga, y3rapagw.
ByHAan cvpTaapHUHT paHry, ynapra TywaéTtraH épyfFank
OKVMWHUWHI CnekTpuan Tapkmbura xamaa TYJAKUHHWHE Xap
XUA  Y3YHAUKNAPW  YUYYH  CUPTAAPHUHT  KanTUpuLL
KobunaTura, 6OFINK.

TaHnab KauTapyBUM CUpTAAP YUYH KaWTapULLHWHT
MHTerpan KoddOUUMEHTU TyllyHYacu KUpuTunagm Ba y

TeHr 6ynaaw.

J'golv(ﬂ,)pld/”t
0

p=@"
@

j o,V ()dAa
0]

HypnaHyBum XuncM, EPYFANK OKUMUHU KanTapa Typub,
KWCMaH yHU toTagun. byHaaH Tawkapm 6yHaan XXncm épyFamk
OKUMWHU TaHnab yTtkasagn. LLUYHUHr yuyH, HypaaHyBYu
MaTepuaslapHUHI CNekTpuan xapakrepuctukacn cndartmaa
YTKa3ULLHWHI cnekTpuan Ko3dduumeHTn xm3mat kunaau. by,
XXMCM OpKaan yTraH MOHOXPOMATUK EPYFAMK OKUMUHW
XMUCMra TylaétraH MOHOXPOMATUK EPYFAUK  OKUMMUra

HUcbaTh cndaTmaa aHUKAAHAAMN:

_ (D),

-
A
D,
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HypnaHyBun  CUPTAApHUHT  Xap XU  TYJAKMH
Y3YHAUTNAATN EPYFANK OKUMUHWN YTKA3ULL KOOUAATM XaM (1)
byHKumacK bunaH ndoganaHaaw.

EpyFAvKHM  TaHnab  yTKasyBuM  CApPTAApP  YuyH
roKopuaarura yxwab YTKa3LIHUHT NHTerpan

KO3 PUUMEHTN TyLLYHUYACU KUPUTUIAAMW:

@,v(A)p,dA
CD _c[ A A

T

T = ==

¢

[o.v (1)d

Kantapuaran €ku yTkasuaraH EpyFamK OKUMWUHUHT
TaKCMMAaHULW  XapakTepuctukacnm  bymmua  dasoaa
axpaTtunagm (bynmHagn).

I. yHanraH (Ky3ryav) Kantapuil éKu YTKasui;

II. TapkoK (KOPULUKWK) KauTapuLl KK yrkasuu;

III. lyHanraH-TapKoK KanTapuil ékun YTKa3uLL.

I. WyHanraH KaWTapuvll Kymupary KOHyHAapra
byncmHagm:

1. KavitapunraH Hyp, TywaéTtraH Hyp Ba OfuLW
HyKTacugaru KauTapyB4YM cupTra nepneHankynsp 6unax
6up TekMcanKaa ETagw.

2. Kantnw 6ypuary ofFmw bypyuarvra TeHr (i=j).

3. Moaann bypuak Knnumatu ysrapmac 6ynmb konagw.

Cunnnk  cuptnap WyHAAW  KavuTapaaw, YJAapHWHT

HOTEKNCINUTU TyLlJaéTFaH HYPHUWHT TSU'IKI/IH Y3YHJIUTUra
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HucbaTaH KMunkamp (TeKuc cavkannaHraH MeTans, Wwuwanu
Ky3ry). TUHWK WnLwa nyHanraH yTkasuw xycycusTira ra.

4. PaBwanank dakat Hyp MyHaamwmaa, byanb 6olika
NyHaavwnapaa y Hosra TeHr.

II. TapKoK KanTapuL Ba yTKasuwiapaa, épyfankK oKMMu
TapKanaguraH opanukga, moaamm bypuak 27°C ra TeHr.

XamMMa nyHanuwaa CMpT paBLUaHAnrn bup xma.

| |
L a  —_0 —const

“ Scosa S
by epaa: 1, = 1,coscr ~EPYTNNKHUHT TaKCMMIQHULL
XapaKTepuUcTMKacy;

l,- S7 CMPT HOpMacK Bynnya EpyFanK Kyuu.

Aemak, xaMMa nyHaavwaa éup xun paBLIaHAMKKa 3ra
byaraH TekMc cMpT aTpod MyXmUTAa KOCUHYC KOHYHU Bynunya
Hyp Tapkatagun. byHaanm CUPTHUHT GOTOMETPUK XKMCMU

wapamp. EpyFank okumm kymuaarura TeHr 6ynaau:
D = Zmojcosa-sinada =7,
Arap TeHr1aMmaHu KK TOMOHWHUM S7 ra byacak:

E
A

HoTekmncnmk ynyamnapu TyAKUH Y3yHAUTMAAH aH4ya
KaTTa OynaraH cupTiap TapKOK KauTapull XyCycusTura ara
(runc, enum, 6yeék). Kopuwmnk Kantapuw Kobunatura ara
bysnraH matepuannapra CyTaum wmwanap Knpagu.

III. lyHanraH TapkoK Kamtapuw cvuptaapv (YnuaraH

MeTann cupTaap), yTkasuw cuptaapu 3ca (cyTaaHraH
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wwuwa). byHaa, EpyFanMK OKMMW acocaH TUHUK KanTapuLl
éKN yTKasuw WyHaauwura TywaauraH uWyHaauwnapaa
Tapkasiagw.

CupT  paBWaHAUTXN  TaKCUMJAHULWIUHU  TYpJau

WyHanuwnapja xapakrepsaw Y4YyH WyHaaraH TapKoK-

KanTmpuL Ba yTKasvwwiapaaru paBLUAHJ/INK
KO3DODULMEHTN KaTTaaurn KynnaHmnagn:
B = ==
=
(o2

EpyFnamk ynuosnapm (potomerpus)

EpyFank maHb6an Ba éputuiu ac6obnapuvHm EpyFamk
XapakTepuCTUKaNapuHu, xamaa XoHanap (buHonap) Ba
OUUK ManaoHapHU épUTHLL LLaponuTK
XapakTepucTukKaiapuHu  yadaw  kKypuwra ouj  Ba

du3nkaBnn ycyanap bunaH amanra oMpUANLLN MyMKUH.

Kypwvwra oug, (cybbekTus) poTtometpusn
By ycynaa ogam ky3smn nHamkatop xmcobnaHaaw.
Ky3sra oung (cybbektnB) GOTOMETPMA KY3HUHI UKKUTA
OMNTUMK AKMH Ba KWEcCiaw ManAoHM paHr byumua AKuH
ObynraH paBlaHANKAAP TEHMNUIMHW eTapau Japaxkajaru

aHUKAMKAa 6axonall KobuamaTura acociaHraH.
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PacMm. Ynsmkam ¢oToMeTpHUHT cxemacu.

I 2
— I CUH
CUH om |2
aom

1-Epyrauk kyum (I 37) Mabaym 6ynraH épyFank maH6au
(3Tanon).

2-EpyFamk kyun (I cuH) aHuKnaHMWK Kepak 6yaraH
EpyFAMK MaHban (CMHTAMPUATaH).

3-Kopuwnk-Tapanysum MaTtepuannapaaH (rnnc)
TanépnaHaguraH  yudkuppaanm npusma  (poTomeTpumk
KaJinokya, 6owiya).

DoTOMETPUK  KANMOKYAHW  >XXOUWHWU  y3rapTmpumb
paBLUAHAVKNAP TEHTAUIUTA, AeMaK Npu3Ma KuppasapuHuHL
EPUTUATAHAUIUTA, SPULLINL MYMKWUH Ba [ CMH aHMKNaHMLWIN
MYMKMH.

ByHaa, ynauyoB aHuKAUITM  Kynugarn  TanabnapHu
H6axkapuaumwmra 60FANK;

1. KysatyBum Ky3HWHr  CMOCKTpPUan  Ce3rupauvru

EPYFANKHUHT HNCHNI cnekTpuan camapanu
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HYPAAHULUWHUHI HOPMaaJawTupuaran gyHkumacura Tyfpu
Kenmiwy;

2. Knécnaw manmpgoHn paswanamru 5-10 ka/m? paH
knumk Ba 30-50 ka/m?2 aaH katra byamacaunry;

3. byHpan acbobnapHUHI Kypuw MaMAOHWUHWUHT
bypuak ynuamnapu 3-5° numga verapanaHuiv;

4. Conmuwtnpunaétrad HypaaHuwnap paHrm 6ump xmn

6ynmwmn kepak.

Ky3ra onp, poToMeTpuUsHMHI KaMunanKIapu

1. Ky3satyBuu OpPraHU3MUHUHT NHABUAYyaN
xycycumatnapura 6ofavkamrn  (bmsmk 4yapyoB Ba
b6oLuKkanap).

2. Tawku wapowutnhapra 6ofaukamrn (xapopat, ¢GOH
paBLUaHAUIM Ba 6oLlKanap).

3. Ynualu xapaéHuHN y30KAUTU:

4. Ynuawaa xmcobaaLlHUHT 3apypanri;

®dusunkasum (06bLeKTMB) poTomeTpUA
By ycynga-omsuk  acbobnap, doTtoanemeHTnap,
doTO3NEKTPOH  KynauTupyBuwnap, bonometprap -

NHAMKaTOP XxmcobnaHaaw.

Asd3annmknapm
1. O@usmk wuctebmMonuunap  CnekpHUHr  dakar

KYPUHaPAN KMCMUgarnHa smac, 6ankum yHra akuH 6yaran
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ynTpabuvHadwa Ba MHOPaAKU3WA HypaaHUWAAp KucMmuaa
XaM ya4dawl UMKOHWHM Bepaaw.

2. YAUOB HaTUXKanapvHW Te3AUrM Ba KanTa uvwwnab
UNKUAWLWM  HYPAAHULI  DHEePruacu  UctebMoauuaapu
cudpatnga BeHTUAAM  doTodeMeHTaap  (KyndaaHyBUM
Katnamnam  @ortoanemeHtTnap  Tawknm  GoToadpdeKkTamn

bOoTO3/1eMEHTIap) KeHT Kyaa1aHuaaau.

Hasopat caBonnapu:
1. XKncMnapHuHr épyfFamnk xoccanapu KaHgam?
2. O6bekTnB doTomeTpmsaga uHAMKATOpP cudartmaa
HVUManap nwnatunagm?
3. CybvektuB  <¢doTOMeTpuA  AeraHga  HUMa
TywyHunaan?
4. CybbektMB doTOoMeTpUAa acocmaa EpyFaunk

napamMeTpsiapun KaHAan aHuKaaHaan?
6-MA'bPY3A
dun3nKaBun EPYFanK ynuoBaapmu
Pexa:
1. BeHtnau potomeTpus.

2. Tawkn potoapPekTan GoTO3/1EMEHT.

3. EpuUtuAraHAvkHM yauat.
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BeHTunau porosanemeHt
(HypAIaHULL SHEPIUACUHM 3/1EKTP SHEPIUACUIa
y3raprvproag)

By apum yTkasrnu ac6obm 6yamnb, HypaaHUL SHEPrUACK
TabCcvpuga YyHAa 3.40.K. xocun  bynagn. ®dotoanemeHt
3aHXMpUAa TalKW  KYYaHMLWICUM3  30eKTp TOKW Nango
6ynagn. ¥ ¢dotoanemeHTra TywaéTraH HypaaHWULW OKUMWra
6ofFnnkamp. AbHKW, BEHTUAAN POTO3NEMEHTNAP HYpPJaHWULL
SHEpPruacuHm NEKTP Hepruacura y3rapTmpyBum
XxncobaHaaw.

EpyFnK Y1UOBAGPM YUYH 3HT KEHT TapKaaraH CeseHNu
boTO31IeMeHTAAPANP, YNAPHUHT  CleKTpuan- Ce3rmpanru
EPYFAVKHUHT HUCOWM CnekTpan camapanv HypAaHULINHWUHT
HOpMannawTupuaraH  QyHKUMACUIa >XKyAa AKUH  TyFpu
Kenaaw.

1-CeneHnn ¢$OTO3NEMEHTHMHI acocn 6yamb xm3amart

KMnaguraH Katra Nyaatam naactuHka (Mycbat Kuckuura
ynaHaan).

2-EpyfIMK Hypnapu yuyH TUHWK GyAMaraH CeNeHHUHT
KaTaaMu.

3-CeneHgaH ontnHra Kapab 6up  TOMOHNaMa

yTKa3yBUaHAMKKa 3ra bynraH KynbaoBum Kataam.

4- ONTUH KM NNATUHAHUHT H03aKMN TUHWK KaTiamMu (SHM).

5- OntnH yctura KyynnaauraH (konaaHaguraH) Metann

Xxanka (by @OTOINEMEHTUHMHI MaHOUW KMKMUKUra

ynaHaaw).
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6- NabBOHOMETD,

EpyFavk Tabcmpuia CeneHHUHr Tallky KaTJaMuiaH
3N1eKTpOHNap 0304 bynaan Ba ynap KyndaoBum KaTaam
opkanu dakat bup nyHaamwaa (ceneHaaH ONTUMH KaTtaamura
kKapab) xapakaT Kuavwm MyMKUH. Arap ¢oToanemMeHT
KUCKMUNapura ranbBOHOMETP VY/aHCa, YHAA 3aHXMpAa
3NEKTP TOKM xocun  bBynagm  (MyHanauwwn  pacmpa
KypcaTuaran).

doToaneMeHT Tekmcaurnga @oOToTOK y3rapumHU
épUTUATaHNMKKA HMUCBaTaH Tyaa MOCAUTU TaLKW 3aHXupra
KUCKa YynaHraHga caknaHagyn (CtonetoB), ABHU  YHUHT
Kapwuanurm Hoara TeHr OynaraHga Tawku  3aHXupra
Kapwuamk  (ranbBaHOMeTp) ynaHraHga 6ym  ocCauk
by3nnaan Ba 6y O6y3uauw, POTOINEMEHT Tekmcaurungaru
EPUTUATAHANK KaH4a KaTTa bynca, wyH4a toKopn bynagw,
UYHKM EPUTUNTAHANK KapaTtuaraHga cenieHNn

CI)OTOBJ'IeMeHTHI/IHF MUKW KapWUanrn KaMaagn.

LR

R W O

LA A S S A R S N S 4 x x X
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Pacm. CeneHnm doTosneMeHT GOTOTOKUHN TaLLKK
3aHXVPHUHT TYP/AU KapLlunavknapuaa EpuTnaraHankka

OOFNaHULLW.

CeneHnu poTos3/1€MEeHTHUHT aB¢3ananKnapm

1. CeneHnn POTO3/IEMEHTHUHI CnekTpuaa Cces3rnaaurm
UNBUFUHUHT MaKCUMYMW E€PYFANK HYPAAHULLNHUHT HUCOUI
CcrnekTpuan HopMannaWTUPUAraH YN3UFU MaKCUMyMUra AKUH
>KOWNaLUraH.

2. TalWwky TabMUHAAW MaHBanHM Kepak 3Macanrm;

3. ®oTOTOK BMAAH EPUTUATAHANK YpTacuAarn MOCANK;

4. CeneHnn (POTOINEMEHTHUHI WHTErpasa Ce3rnpauru
300 paH 750 mka/am opanufupa >XounawraH Ba cCeneH
KaT/JlaMWHW KOMIOBYM TaLLKWN 3NEKTPOS MaTepmanmra 6ofFnmK
(épyFankka katTa ce3rnpavk) CO kamumanru;

a) VHepuua xogmcacuHu maexyanvra (HOMUHan TOK
éputnw 6ownaHraHgaH cyHr 102  ékm 103 cek-gaH CyHr
ypHaTtunaam)

6) POTOTOKHW TaLLKM MyXUT xapopaTura 6OFNNKANTI.

Tawkn porodaPpPpekTnn poTrod1eMeHT
(3nekTpBaKyymau)
By ¢poTo3aniemMeHT Wwap éku LMANHAP Wakauaarv wuia
6banoHaa  >Kownalurad UKKW  a1ekTpoaan  acbob

x|/|c06naHap,|/|. POTO3/1EMEHTHUHT adHOAN WHIMYKa HUKEN
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CUMMAAH  AcanraH  Xajlka Wwakanaa  TauépnaHaaw.
®oToanemeHT Katoam cudatnga wuwa KonbaHUHT NUKK
cupTUra KentTMpuiaraH €ku ApUMUUAMHAP NJacTUHKA
wakaura OykuaraH EpyFaMK Ce3yBYM KaTnam  Xm3mart

Kunaaw.

1. Wnwann konba;

2. EpyFank cesyBun katnam (katog);

3. DoTO3/1EMEHT aHOAW;

4. Ynosuu tunvanap (lwtmpnap);

5. ®.2. uokony;

6. AkkymynaTop MaHb6a;

7. lanbBOHOMETP.

Katog Ba aHoa opacuparn 31eKTp  MauioHU
aKKymMaaTop MaHba épaamuga XoCun KUAnHaaw.

®otoHnap @D.3. HUHI EpyFANK Ce3yBUM KaTiamura
Tywnb, yHAAH 31eKTPOHAapHM Xxauaab uukapaaw, ynap

aHOJ Ba KaToj opacujary 37eKTp ManaoHW Tacmpuia
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aHogra kapab yuagu, abHM DO, 3aHXMpuga Katoara
TYWAETraH EpyFanK OKUMUHWHE 3U4anurmra MocC X043,
rabBOHOMETpP EpAamMuaa yadaHaau.

Tawkn s¢pdexkTan @.3. BakyyMaun (3N1eKTPOH/IN) Ba ras
Tynaupuarad (MoHaun) 6ynagn, ynapHuHr konbacum XxaBo
CypuaraHaaH CyHr MHepPTAM ra3s bunaH Tyaanpuaagmn.

NoHnn @.3. nappa aHoara yyaétraH 3neKTpoHaap y3
nynuaa ras aTtoOMapUHM MOHAaWTMpagun, OyHaa sHru
NEKTPOHNAPHU 0304 Kuaagn. bByHUHr HaTuKacuaa MOHAU
®.3. HUHT poToTOKM 6-10 MapTa owaan.

[a3 Tyngupuaran @.3. 3aHxupuja Euan paspsagHu
Nanao 6yAULWNHN OAAWHU OAUW YYYH, aHOA KyYJdaHULLNHK

HUEK/IOBYM KaTTa KapLWWNAUK yJall KEpak.

NoHnun @.3. HUHT aBd3amknapm
NoHan (raz Tyngmpunran) O.3. nap 34eKTPOHAU
(Bakyymnn) 3. napra HucbataH HOKOpPW  MHTerpan
Ce3/INKNMKKa 3ra.
NoHnun @.3. HNHT Kamunanknapm
NoHan @.5. HuHr kamumnuvknapu (Bakyymam @.3.
KaparaHaa):
1) ®otoTOoK BMnaH Katoara TyWaETraH EPYFaANK OKUMMU
3UYINTN opacuaa TYFPU MOCAUKHWN UYKAUTY;
2) XapopaTra Kkam Yngaamauru,;

3) Coanv TOKHUHT FOKOPUIUTK;
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JneKTp BakyMman ®P.3. HUHI UHTerpan cesrupauru
kynbnm katnam 6op ®.3. ra HucbatraH nactamrm (80-120
MKA/nwm).

EpuTnaraHankHm ynuaw

EputvaraHavkHy — yauaw  yuyH — aokemetp  aeb
aTanaguraH maxcyc poromeTpmk acbobnap KynnaHunaaw.

JTtokecmeTp-6y ceneHnm ®.3. 6ynnb, YHUHT 3aHXuMpura
KypcaTkuuam ranbBoHomeTp ynaHraH (HO-16).

[anbBaHOMeETP LWKanacu (Aapaxka KypcaTkKuuu), paHr
xapopatn T=2854 K 6ynraH Ba HyYpAaHULHWHI CNeKTpuan
Tapkmbu yprtaua kyeBBatam (200-300 Bt) uyfnaHma
UAPOFUHUHI  CNekTpuan Tapkmbm-ctaHaapt A  maHb6a
bynunua, 6eBoCcuTa NHOKCAA fapa>kanaHagw.

EpUTUAraHAMKHM KaTTa KWUMaTNapuHW yadall yuyH
acbob6 wyHTnap Ba OGetapadpan Punbtprap OGunaH
TabMWHNAHraH, ynap ®3. ra Takmb  Kyumnagu
(knprusnnagm).

HO-16 NFOKCMETPUHN TYFPUIOBUN GUABTPU NYK, LUYHUHT
YyUyH CTaHAapT A MaHbGaHUHI cnekTpuan TapknbuaaH apk
KnnaguraH cnektpuan Tapkmbanm eEpyFamk mMaHbacuHu
EPUTUNTAHNNTNHN yndaértraHga Ty3aTuul
KOaddununeHTnapuHu kuputmw no3mm  (J1, dnpoxknapwm
yuyH-0,9; /15-1,1).

By HOKynamnnmkHW WyK KUAULW YYyH TakoOMMUANALUraH

nokemetpaapga O.2. ongura CnekTpHUHr buHadwa Ba
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KW3MA KMCMAapuja Kam yTkasuvwra 3ra byaraH, mMaxcyc
CApPUK-ALWLNA EPYFANK GUNBTPU ypHaTUAALM.

ByHpan  nrokcmeTtpnap  épaamuaa EPYFANKHUN
cnexkTpuan Tapkmbm xap KaHAau MaHbasaH
EPUTUNTAHNMKHM  KaWTa xucobnaman yayaw  MYMKWH,
UYHKW byHaau NOKCMETPAapHUHT cnekTpwuan
CE3rMPAUTUHUHT  YM3UFU  HUCOMW  cnekTpuan EpyFamk
camMapagop/UIMHM  HOPpMaaiaWTUpUAraH uJunsnufFmra TyFpu
Kenagw.

LUyHAan kuamb, ceneHnm 3,0, nrokcmetpaap €épaamunaa
EPUTUATAHANK Kynuaarmnapra sbTmbop 6epu kepak:

1. Ty3atnw koabduumeHTIapHN XMCO6 onuL:

2. KOCMHYC KOHYHU-BY HYKTacCMMOH MaHbOaHMHT
EPUTUATAHAUTUHN  y3rapull  KOHYHUAUP. JItoKCMeTpHM
Kypcatknumn dakaTt 0°aaH 60° raua bGynraH opanvkka TyFpw
Kenaaw.

doTo31eMeHT to3acura HucbataH knumnk Gypuak (<30°)
ocTnaa >KonnawuraH épyFAnK MaHbanapunaaH
EPUTUATAHANKHN  YN4YaéTraHja-xaToank navao  6yauw
MYMKWH.

ByHaan xonnapga, maHba épyfFavk Kydym MyHanuwumra
nepuneHankynap OynraH Tekncavkaarn épuTUAraHANKHU
YAYaHUWIN  Ba EPUTUATAHAMKHU  OJMHIaH KUWMATUHW
FOpU30HTaN TEeKUCANK HOpManu bunaH EpyFamk MaHbacu
MyHanuwm opacugarn bypuyak KOCUMHYycura KynauTupuL

NO3NM.
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3. TlanbBoHOMeTp Kapwwuanrm D3, HUHT  UNYKK
KapWWANTMAAH aHya KUYMK Oynmwm  Kepak, UyHKM
EPUTUNTAHNMK TOKKA MOC Byanwin kepak.

4. Eputunranank yNuaHaéTraHaa, xapopart
KO3pbMUMEHTM  KUpUTUANWK  Kepak, arap  acbob
fapakanaHaéTraH  BakTuWjara  WAapouT  yA4aHaéTraH
lapouTaaH ¢apk Kuaca.

PaHr xapopatum - Kopa Xucm xapopatn 6yanb, byHaa
YHUHI HYpAaHULW PaHrX WY XXUCMHUHI HYpPJIaHULW paHrura
TYFpu Kenaau.

5. Cenennn @.3. BaKTM BmaaH ackmMpaam, WYHUHT YYyH

AOVUMWNI TEKLUMPYBHM aMaara owmpmb TypuLl 103mmMm.

Ha3sopat caBonnapwu:
1. dusnkaBum épyFanK YAHOBAAPHMHT aB3anamknapu?
2.BeHtvan  potomeTpusHM  MwWAaWw  NPUHLUUMUHK
TYWYHTNPUO 6epuHr?
3. Tawkn  ¢otosadpdektan  GoTtosnemMeHTIn  mnwnaw
APVHLUNMUHA TYLWYHTUPULW?
4. ObbekTB poTOMeTpMA Epaamnga EpUTUATaHANK

amManuéTaa KaHgau yndaHagm?
7-MA'bPY3A

NccMKNnK HypIaHULLIMHWHT KOHYH1apWY
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Pexxa:

1. Vlccknnk HypAaHULWNHWHT Ha3apuacy.
2. MNnaHk ndboaACMHVHT BOLLKA KYPUHMLLIN.
3. BuHa-TonvubIHHUHT CMIKULL KOHYHW.

4. CtredaH - bosbLumMaH KOHYHW.

NcCcMKNMK HYpAIaHULLMHUHT Ha3apuUACKU
Knsuran KaTTUK XXMCMNAPHUHT HypAaHWLW
KOHYHAAPUHU TYWYHTUPULW PU3MKAAP YUYyH XyAa KUAWUH
6ynraH. Km3uraH KaTTuK >XMCMAAp: UCCUK TaHAUpP (neub),
YYNIFAHULL YMPOFUHUHT MNK Ba Kyéwaup. KnsmraH KatTuk
XUCMNAPHUHI  HYPAaHULW  KOHyHnapu  ¢akaT  KBaHT
Ha3apuacK épaamMmuaa TyWyHTMpn6 6eput MyMKuH bynaraH.

Tywyn4vanap: Cnctema aeb - moaaanapHUHE (OKMCM)

KaHAananp Mabaym bup coHura antunagu.

Cuctema xonatmHu - 60CMM, xapopaT Ba  XaXm
nooganangu.

XapaéH-cucrtema xonatmHm yrapuwimnamp.

Ncecnknmk HypaaHuwn - aToM Ba MOJIeKynasapHUHT
NCCUKANK  XapakaTyh HaTmkacuia YAapHUHE  YUFOHULLN
6bunaH 60fFAMK  ByaraH, >KUCMHUHI  3/IeKTPOMAarHuT
HypAaHuwWwMra antunagn Ekm 6y - HypHaéTraH >KMcMm aTom
Ba MOJIEKYNIAPUHUHT UCCUKANK XapakaTuHn O cuctemagaH

NKKWHYN cucTemMara robopuwamp.
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Xapakat: TebpaHuwan Eékn anmnaHTMpyBum bynaawn.
ByHaa, HypHaétraH >XWUCMHWHI, XOAaTWUHW Y3rapuwunjad
(>KMCM xapopaTtu) TalKapw xed KaHaaun yrapuw bynamanamn.

HypnaHaétraH >XUCMHWHI XapopaTtu KyTapuiaraHaa,
3apAANaHraH 3appavanapHuWHL xapakaTt dHeprmsacym owwaaw,
FOKOPW 3HEepreTuk Aapaxkanap navgo bynagm, byHaa atom
HypAaHULWWN MYMKWH Ba OYHMHr HatuXKacuja HypaaHwuw
OKUMU owaan. KBaHTHUHT ypTaya KnMmaTun xam ysrapaau, y
Kynasaay, Ba OKOPM 4acToTasap coxacura SHEpPrusHUHC
KaTTa KNCMW TyFpun Kenagn. HypnaHaétraH XXUCMHUHT paHrn
y3rapaaw: KnsuraH yuokaarum TykK KM3nngaH KyEWHUHI Xyaa
épyF OK paHruraya ysrapagun. byHaa HypaaHUWHUHT
cnekTpwuan xam ysrapagu.

EpyFank-nccmknmnk HYPAQHULLHWHT KypuHapau
KNncMunamp. VICCMKANKHUHE HypAaHWLW KOHYHAapu abcontoTt
Kopa >XWUCMaap 4ykyp ypraHuaraH. by >ucwm, TynkuH
y3yHaurura 6ofamk OynamaraH xosga, yHra TywaéTraH
XaMMa HYpHW y3ura cuHrgmpaan. ABCONOT Kopa >XUCM
FO3aCMHUHI  HypJaHUW  OKMMMK, Wy  xapopartraya
KU3gMpuaraH xap KaHZan O0WKa >XWUCM  HO3aCMHUHT
HypJaaHULW OKUMUAAH KaTTaamp.

Xap Kancm XUCMHU, Mabnym T xapopataa mabaym V
yactotann (tyrpucn V' +AV), épyFavk (Hyp) Tapkatuvw
KOBMANATUHN MuKgopun Baxonalwl yuyH, "Hyp TapKaTull

KO6I/IJ'II/IF|TI/I“ AeraH Maxcyc CI)I/|3I/IK KaTTaJMK KUpUTU1agn.
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XUCMHUHI  HYp Tapkatuw KOBUAMATM -  XKUCM
ro3acujaH BakT bupavrnga TapkatuaraH wmabaym  V
YyacToTaAn  3NEKTPMarHUT  HYPJIAQHUW  SHEPTUACUHMUHT
MUKAOPUAMP.

XUCMHUMHT Tyna Hyp Tapkatvw KOBUAMATK, >XXUCM
TapkataétraH Oyauwm MyMKuH OyaraH 4actoTanum Hyp
TapKkaTUL KobunsaTnapAaH TawKua TONaamn (€, ;. ).

AbBcontoT Kopa XXUCMHUHT HYP TapKaTuw KOBUNATUHM
Er. neb benrmnanmms,

€. -HW vacToTara OOFAUKAMK  UMBUFUHU  TY3ULL
MYMKUH. BYHWHIr yu4yH, 4acTOTaHWHI TOp OpanuFura
>KOWNAHTaH 3Heprua yayaHaaw, MacanaH Vi jaH L rada
bynraH opanvkga. Arap, MaHa Wy OpaauKKa TyFpwu
KefaguraH S3HepruaHu, Wy opanuk KeHraurura byncak, yHaa
€,r.- HW Xxocun 6ynaanm - V; Ba b opanufupa 6ynraH
4yacToTacu y4yyH abconroT Kopa XXUCMHWUHI HYP TapKaTuLL
KobunaTu.

Taxpwbaga ynuaHraH E;; - Hn opguHataga kynm6,
abuncca ykmaa 3Cca yHra TYFpuM KenaguraH udacroTtacu
KyMnb, MakCUMyMAN YN3UKHU ONlaMU3.

Taxxpnba HaTuxacura TyFpu kenaguraH dopmynaHu
[MnaHk nkkn nmnaa tonan. MNaank noaacw.

2 7hv°
CZ(ehv/KT ~1)

by epaa: K-bonbumaH gonmumnanri, 1.38.10% ax/rpaa.

EAT. —

T-abcontot xapopar, K
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KT-atomnap TebpaHNLLVHUHT YypTada SHEPrUsAcu.

By ndoga, EpyFank-kmnmatn Av ra TeHr 6yaraH KBaHT
JHEpPruacM nopumnycura yxwab HypnaHagu, aeb TaxmuH
KWAVMHraH4a xocma bynraH.

MaHa wyHaan, E;r HK, KaTTUK XXMCMHUHT HypaaHWL

YacroTacura Ba xapopartra TyFpu 60FfaHULWIN XaM Y ONAM.

MnaHk npoaacMHMHT 6GoLlKa KYpPUHULLA
Tyna Hyp TapKaTyBUMHUHI (abCcontoT Kopa >XUCM)
SHepreTUK HypPAAHTaHAUIMHUHT CNEKTPUan 3NUANTMHN (BT/M?

MKM) - M (AT),,, neb 6enrnnanmms.

c . . C
V="- KUMaTHM nbopara Kysmmus Ba (?

kKo3ddurumeHTn Kuputammns. by yactotaHuHr dv- opanvfura
kapavguraH Hyp TapkatyBum kobuaumatHu (E;r ) TyAKuH
Y3YHAUTVHUHT d Opannfura KapamauraH Hyp TapKatuiwu

koobumnatura (E;») (6bm3pa, m,(AT),,  OOFNAHULLINHWK

KypcaTagu.
C
E.r = ? E.r
[MnaHk ndogacu, Kynngarn KypuHuwra sra 6ynaau:

2 7hc?
15 (ehC/ KTA _l)

6y epaa: A-TYNKUH Y3YHAUTN, MKM.

m, ()z‘T)H.H. =
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MnaHk ¢opmynacy, abconroT Kopa >XUCM  Y4uyH
MabaymM  OyaraH  HypJAaHUW  KOHYHAAPUHW  Ha3apwuu

KenTupmnb umkapagm.

BuHa-l oML bIHHUHI CUDKNLL KOHYHW
Tyna HYp TapkaTrmy YUyH HepreTmk
HYPJA@HTAHJAUTUHUHT  CMEeKTpUan 3UYIUTMHU  MakCMMan
KUMmMatTmra TYyFpu KenaauraH TYAKUH Y3YHAUTW, YHUHT

abCotoT xapopaTura Teckapy NponopLMoHan.

;i“max :E
T

By epaa b - BuHa pgonmuincu, 28,98 mkm.rpag TeHr.

1) A6contotr xapopatr 4700 pgan 10000 K ravaaaru
opanvkga ysrapraHga M.(AT);,  HuHr  makcumymp,
KYpUHap/n HypaamuLl coxacmaa éragu.

2) XapopaTHu Xyaa KaTTa OWMPULL, CNEeKTPHUHT KMUCKa
TYAKUHAU KNCMUTa CUDKUTaAN.

Arap MnaHk  TeHrnamacm A pJa bynmua
anddepeHumannab Ba GpMHUM XxOCHMAaCK HOATa TEHMNAHCA,
YHAQ CUIDKULL KOHYHW Xxocua bynaan.

CredaH - bonbLuMmaH KOHYHUN

ABCONOT KOpa >KUCMHUMHI Tyna Hyp TapkaTuwl
KOBMAMATK, abCONOT XapOPaTHUHI TYPTMHUM Aapaxkacuru
npornopLunoHan.

By  KOHYHHW, [lnaHk TeHrnamacHn  A=0-+c

opanurmnga I/IHTeraJ'IJ'Ia6 KeJ'ITVIpVI6 UNKapwmnwl MyMKHUH.
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(Me)n.u. =

O Sy Q

®© -5
me(/’tT)n.u.d/1= Zﬂhczje A 1dﬂ=O'T4
0

he/KTA __

By eppa: (Me),, -Tyna Hyp TapkaTyBUMHWHI 1 M? ro3acuparu
3HEepPreTUK HypAaHraHAuK (HypaaHuw okmumu) (Bt/m?).
o-CtebaHHUHI  yHUMBepcan  goumwumncy,  5.672-108
Bt/M2rpaa’ ra TeHr.
Mnavk wndogacn, [MnaHk pgounmwuncn (h), CredaH
ponmmumncn (o), BuHa poummmmcn (B) Ba bosabumaH

sonmMmunnnapuHm 6up bupm bunaH 6ofnawra MMKoH 6epaaw:

27°K
— h - 7Zi’<3
h=4.965bK/c Ba \/ 15c%0

LLly 6unaH y Y3MHUHE TYFPUANTUHMN NCOOT Kunawn.

NCCMKNNK HYpAQHULLMHW, Y YaKMpraH HYpHM ce3nLu
bymnua 6Gaxonaw ydyH Epyfuk (Hyp) cCamMapagopavru
TyLUYyHYaCU NLWIATUNAN.

EpyFank camapagopavrn -  yMyMUA  HypAaHWLL
OKMMUAArn EpyFanK OKUMWUHUHT KUCMUHW KypcaTaau Ba
YNIAQPHUHT HUCOATMHW TalLKWUA KNAaaW.

Epyrauk camMapagopanrn-ymymMmummn HypJlaHNLL
OKMMMAArN EPYFANK OKUMWHWUHT KUCMUHW KypcaTaawn Ba
YNIAPHUHT HACHATMHM TalKUA Knaagm:

]3 oV (1)dA

K = =
CzjL

J.Cozdﬂ
)
6y epaa: ¢,- HypAaHWLW OKUMWHWHT CMEeKTPMan 3UYaunriy,

BT/MKM

56



V(1)-  EPYFAUKHUHT  HUCbun  cnekTpuan  HAayp
camapasopauru.

EpyFAvK camapafiopavri 3Hr KaTra Kumimatra, Tyna
Hyp TapKaTrUYHUHI Kyuumaarn xapopatnga 3pulinnagn:
6500K (14,5%) atpoduaa. 3aMOHaBUMN UMPOKNAPHUHT
KU3NLW XXUCMWU YUYyH uWWAaTUNaauUraH, MeTasHUHI 3puLl
xapopatn 3600 K ra (Bonbdpam) TteHr. LUyHWHr yuyH
YNapHUHT  épYyFAMK camapgopaurn  2-3% HW  Tawkun

Kunagu.

Ha3sopar caBonnapwu:
1. lccuknvk HypnaHuwn Hasapuacum KUM spaTraH Ba
YHU TYWYHTUPUO 6epuHr?
2. [naHK ndosacMHN TYLYHTUPUHT?
3. BuHa-TonmubIH CUIKMLL KOHYHW HUMaJiapra acoc/iaHraH?
4. CredpaH - bonbumaH KOHYHU HUMaHWU TYLYHTUPUHT

6epuHr?

8-MADBPY3A
UYyrnaHma Ba ras paspag/ivi UNPOKJIAPHUHE XyCyCUaTIapu

Pe)xa:

1. XakVKUM XXUCMNAPUHUHT HYpAaHULLIW.
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2. UYyrFnaHma uJMpOKNapHWHr  aBd3anankiapu Ba
KaM4Ynanknapw.
3. JIFOMVHECUEHT YMPOKJApHUHI aBd3annvkniapu Ba
KaMynanknapw.
4. APN1 Ba AKcT umpoknapHuHr asd3asimknapun Ba

KaMunanKnapw.

XaKMKNm >XMCMNapPUHUHT HYpJaHULLN

Tyna Hyp Tapkatrmunap HypJAaHULWNHU XapaKTepaoBym
nbojanapHN XakKUKMN >KUCMNAp HypJaaHuwura (acocaH,
MeTaNNapHUHT HypAaaHuwn) 6yTyHAan yTKasuw MYMKWUH
3Mac.

MeTannapHuMHr  HypAaHuUWWHKM ~ baxonaw  y4yH
crekTpuan  HypaaHuw  KO3bPuUMEeHTM  TyllyH4acu
nwnaTunaau. y MeTann YUyH JHepreTmk
HYPAAQHTAHAVKHWUHT  CMEeKTpuan 3UYIUTUHW, Tyna Hyp
TapKaTrny yUYyH 3Heprernk HypaaHraHJAUraHMHI cnekTpuan
3nunurura Hucbartumra TeHramp (by epaa xapopat Ba TYAKMH

y3yHAUTM 6up xmn bynraHaa)
= . m (4, T)
(/’L’T) - me (A’T)I”I.U.

6y epaa: E(.r) <1;

m,(4,T) -y MeTann YUyH SHepreTnk
HYPAAHTAHJVKHWHT CMEKTPUan 3UUInru;
E ;1) -HypAaHULWHUHT cnekTpuan KosdpuumeHTy, by

TYNKUH Yy3yHAUTMIa Ba Xxapopatra OOfAuK, LUYHWHT
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YUyH, MeTaanap TaHaab HypaaHuw KobwuauaTtura
ora.

Xyaa tokopu xapopataa E(ry owaawn (taHnaHrad
Hyp/iaHuWW  Kamaagu) Ba  XaKUKUW  XXUCMAAPHWHT
HypJaHUWN CcrnekTp Oynnua Tyna Hyp TapKaTyBUMHWHT
HypaaHuwura fakuHnawaan. bowka xapopat  yuyH
HYPAQHULWHWHI  cnekTpuan  Ko3pPUUUeHTH,  TYJKUH
Y3YHAUTY oWnWn BunaH Kamaaau.

XaKVKMMA  >XXNUCM  YMKapraH HypJaaHUW  OKUMMUHMU
aHVKMaW  YYyH HYPJAAQHUWHWHT  Tyna KO3bPuUMeHTH
TyLlyHYacu KUpuTuaagm.

HypnaaHWWwHWMHT  Tyna  koabdpuumeHtn  bepuaraH
MeTann (XKMCM) HUHT 3HEPreTUK HypJaHraHaury, Tysaa Hyp
TapKaTyBUMHUHI JHEPreTmK HypAaHraHaurura HucbaTtura
antnnaan (bup xmn xapopartaa):

_ Me(T)
™ (Me), .,

By epaa: Me-HypnaHaétraH >»XMCMHUHI (METaIHUHI) 3HepreTuk
HYpAaHraHAur  (HypiaHaétraH >XUCMHUHT 1 M ro3acugaru
HYpaHWLL OKMU, BT/m).

HypaaHVWHWHT Tyna KO3OOULMEHTN KUAMATUHW, MeTaniap
YUyH SMMepVIK TEHrIaMajaH aHUKNaHaaw:

E(T)=1—¢e”"

By eppa: B-metann Typura 60fFanK 6yaraH Ko3pPULMEHT,
(MacanaH, Bosbdpam yuyH 3=1,47*109).
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Bonbdppam sHr KnnnH 3pyBun metanavp (3pu xapopatn3665 K),
WYHWHE  YUyH, KM3UW  DKUCMUHM  Tanépnawl  y4uyH >Kyga

Kepakaaup.

YyrnaHma umpokiapu
EpyFavk maH6anapvHu miwnab unkapuwiaa uyFiaaHma

ynpokpu (Y.4.) KynumamkHu Talknn Kniaaw.

UyrnaHMa UnpoKIapuHUHE acocnmn ad3anamknapm

a) KeHr vwnab umkapuvw HaBaapu: xap XWn KyBBaTAu
Ba Ky4YJaHULLAW, Xap XWa Typdarn Ba Xap Xua LapouT
MYXUTra MyJi>KannaHraHanry;

6) KyLummua BocuTacms TapMokka beBocuTta ynaiw.

B) TapMOK Ky4ynaHULLIM HOMWHAaN KyynaHWLWAAH aHu4a-
MYyHUYa OTraHZa xam uvLuiawmy;

) Xn3mat BakTUHUHI OXMpuaa épyFank OKMMUHN O3rMHa
KaManunLiu;

) ATpod-mMyxut  wapouTtura  geapan  H6OFAMK
bynmaraHanrm  (Cys  oOCTMga vwnaw  UMKOHMATUraya
xapopartra xam);

e) Nixuamnuru;

) TebpaHuw ko3hbdrLmMeHTUHUHT knumkamnrn (5-10%).

UyrnaHMa UMPOK/IAPUHUHT KaMUYWIKapy

a) EpyrFavK y3aTuLIMHM nactanru.,
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6) HypnaHuw cnekTpuaa, CNEeKTPHUHI CapUK-KNU3u
KMCMUHWHT YCTYHAUT (PaHT F060puLLIHK By3yauLun).

B) XU3MaT MyAAaTUHUHT YerapasiaHraHnm.

JlromeHuncueHT unpokKnapm
JIIOMEHNCUEHT uJMpOoKAapy XO3MPrU BaKTAA KUUMK
bocMmaa vwnavamraH cumobaun ras paspsagm UnMpokaapu

KEHT TapKajraH.

JlrtoMeHNCLUEeHT UMpoKaapHUHT aBPp3anauknapm

a) EpyFank y3aTuiLHUHT rokopuauru (75 am/BT rava).

6) XuamaT AaBPUHWHI KaTTaaurk, avpum CTaHaapT
unpoknap yuyH 1000 coatra 6opaaw.

B) JIY HuWHr cnektpman Tapkmbu, TYFPUPOK pPaHr
y3aTULLIHU TabMUHNAUAN.

r) PaBLUI@HNVKHWHT HucbaTaH 031U (ky3

KaMaVITI/Ipl/ILLII/IHI/I XOCUN1 KUAamm MyMKI/IH).

JIroMeHUCLEeHT UMPOKJIAPNHUHT KaMUYNANKAapWU

a) Ynannuw CXEMaCUHUHT MypakKabamru
(cTpobocKkONUK 3PPEKTUHN UYK KUAULL YUYH).

6) Y3rapysuaH TOKAa MLIAOBUM YMPOKAAPHW, Y3rapMac

TOK TapMOfaH TabMWHaLUra yTKaBMm MMKOHW/ IZS’/KIII/IFI/I.
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B) Xu3mar JdaBpu oxupuga (cyHrnga) eEpyramk
OKUMMUHUHT aH4Ya kamanuwm (50% raua).

) TaBCUPUHMHI (XapaKTepPUCTUKACUHUHT), aTpod-
MYXWUT Xapopatnapu Kuuuk 6yaraHm ydyH Eépukka owug
épyravk 6epyBum maHba Tura 6orankanrn; atpod-xaBoOHMHI
ontuMan xapopatn 18-25°C; cndbatnga KeHr KynanaHwnagwu.
Xapopat ontMMan KMmmaTtaaH ortaHga, épyfamK OKMMU Ba
epyfFauk

A) 50 My Hum y3rapysuaH Tokga 100 My vacTtota 6bunaH
TebpaHaguraH EpyfFanMK  OKUMWHUHI  Ky3ra (KypwL
kobunmatura) 3apapu. (Mabaym cxemaga ynaaHraH 6up
KaH4Ya UYMPOKJAPHMHI YMYMUU XapakaTu HaTuXKacura Myk
KWAnHaan).

e) Kypuw kynanamrn (KOHPOPT) 30HACMHUHI NacT
yerapacuHu kynanuwm, (by opanvkga épyfank etapan aeb
ONINHAaAMN).

X) AAroHa KyBBaTHM 4erapanaHraHAMrM Ba MaHa Wy
KyBBaTAarun Katra yadamaapu.

PaHru TyFpunaHraH rokopm 6ocuman ém cnmob

UMpoKaapM.
AP1 unporn

OuvKk oOmMbOpxOHanapHu, MaWAOHAAPHK,  LWaxap

KydyanapuHu ¢pabpuka-3aBo MarfoOHNAPUHN EPUTULL YUYH

KeHr Ky/inaHunagu.

APJ1 unpornapuHuHr as¢p3annHknapm
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a) EpyFavkHu 6epui (y3atui) rokopu (55 am/BT rava);
6) Xn3amat gaspwu katta (10000 coatraua);

B) xuamnauruy;

r) ATpod-mMyxuT wapouTura yH4Ya OOFANK dmacauru

(bakaT Xyaa KMUMK XxapopaTtaaH TalKapu).

APJ1 umpofnapuHUHT KaMUYUAUKAapU

a) Hyp cnektpuaa KOHMKapCM3 paHr ysatuwra onmb
KenyBumn, KYyK-AWmna KNCMUHU KYNAUTN OPTUKANTY;

6) ®akaT y3rapyByaH TOKAa MLwaaw MyMKUHANUTY;

B) bannactin Kapwnank opkanu ynaHuLl 3apypanru;

r) YnaHraHgarn éHuvwl gasBpu TaxMWHaH 7/ MWHYT Ba
Kanta  EHAVPULWIHWHI  AaBoM  3Tuwuy,  dakar
COBUTaHAAH CyHr TaxMuHaH 10 MUHYT.

A) JIIoMeHUCLeHT UnpoKaapura KaparaHaa épyframk
OKMMUHWUHT TebpaHuLwLK rOKOopY;

e) Xn3maT AaBpu oxupuga EpyfinkK OKUMUHUHI aH4a

KaManuLLW;

APW unpoknapu (temmpranonanm)

Xypa «katra dAroHa KyBBaTM Ba HypaaHaétrad

XUCMHUHT yayamMaapu Knumk OyaraHn yuyyH €pukka owug

eépyfFank 6epyBun maHba cndbaTtnga KeHr KyanaHunagu.

APWU unpoknapuHuHr as¢psannmknapm

a) EpyFauk 6epuw tokopm (100 nm/BT rava);
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6) [APJ1 uupoknapura KaparaHaa E€pyFAUKHUHT
cnekTpuan Tapkmbu aHua Axww;
B) xuamnuru;

r) AroHa KyBBaTu Karta;

APW unpoknapmHuUHr kKamunavkiapm
a) Xm3mar gaspwu, APJ1 umporura KaparaHia Ku4uK;
6) [APJ1 ra kaparaHga ynaw cxemacu Mypakkab
(bannactam KapWwnankaaH Talkapu EHANPYBUN YCKYHa
Kepak 6ynagw);
JltomeHncueHT uyumpoxknapwn Ba [APJ1 unpoKnapuHUHT
KaTTa EpyFankK bepuwanrin Ba KatTa Xu3MaT AaBpuv YAapHU
TeXXaMan Kunaam (4yFaaHma ymMpofura KaparaHga): 31eKTp

SHEPruaHu capdu Ba NUANMK xapaxkaT bymnnua xam.

Maxcyc paspagan umpoknap
FOKopu 6ocmmra ara KcenoHnm Tpybkacm 6op én
umnporknapu (4KcT)

KaTTa ouunk >xonnapaa KeHr KynnaHunaam (kapbepnapaa,

AEHI3 Ba a3ponopTaapaa, TeMup Uya ctaHumanapuaa).
AKcT unpoknapuHuHr aBgp3anivknapu
a) UNPOKHUHT AiroHa KyBBaTtu kaTtTta (5kBT);
6) EPYFANKHUHI CnNekTpuan Tapkmbu KyHay3rn Tabuar

EPYFNIUTA XXYAa AKWH.

AKcT unpoknapuHuUHr Kamunamknapm
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a) xu3mart gaspm kmuuk (500-2000 c);

6) EpyFAnK 6epuLl KNYKK;

B) CNEKTPHMHI yabTpabumHadpLa KucMmnga HypaaHuLWn
aHua;

MaHa Wy  KamMuuaukaapu  ynapHM  caHoart

KOPXOHanapuaa KyalaHWaMWura  TYCKUHAMK  Kunagu

(XyAyAVHW EPUTULLAA).

Hasopat caBonnapu:

1. YynraHma uupofuaa EpyFAnK KaHAau XOCWU
bynagn?

2. YynfaHMa UYMPOFUMHUHT aB3aaNuMKAapUHK KypcaTtmnb
YTUHI?

3. Huma yuyyH NIOMEHUCUEHT 4UPOKJAAPU  KeHr
TapkanraH?

4. JI'OMEHUCUEHTUMPOFMHUHT aB3alINKAAPUHM CaHab
YTUHT?

5. APJ1 Ba AKcT unpoknapu kaepaa nwnatmnagn?

9-MADBPY3A
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UyrnaHma umpokiapum

Pexa:

1. 3aMOHaBMN YyFaHMa YMPOKAAPUHUHT TY3UANLLN.
2. HYyFiaHMa YMpPOKNapHUHT EPYFAMK XOCCaiapu.

3. UyFiaHMa YMpPOKIapHUHT 3N1eKTPUK XOccanapw.

4. Vlop, aaBpAn UyFnaHMa UMpoKapw.

3aMOHaBUN YyF/laHMa YUNPOKAPUHUNHT TY3UANLLN

KyunaHumwmn, KyBBatn Ba unwaab uukapuwm bynuua
dapKk KunaguraH xap Xua uYyFaaHMa uUMpoKaap MaBXYA.
JleknH, MaHa Wy XUAMaA-XUAAUK, EpPYFAnK  unwnab
UNKAPULWHUHT aroHa ¢u3mnk npuHunnm bunaH Ba xamma
Ty3uanwnapga KyanaHunaguraH acocum KUCMAAPHWUHT
yxwawanrm  bunaH  bupnawraH.  Ymymunm  éputuwl
MaKcaguaa KyanaHuaaguraH >kyjga TUNUK — dyfiaHMma
YMPOKAAPUHUN Ty3nanwmnHm kypamus (FTOCT 2239-70).
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AvameTpn UNPOKHUHT KyBBaTV BUNaH aHUKNAHAAUTaH
wuwann konba (1) atpod xaBoAaH KM3ULW >KUCMUHW
AKKannaw y4dyyH Xxum3maT Kuaaau. Y Maxcyc MacTuk
épaammaa yokoara (9) ypHatmnagn. Konba numpga 4mpok
«OéKUacu» aeraH Mypakkab wuvwann getan XownawraH, y
y3 unuura wuwann wrabukHm (5), TopTtaguraH Tpybauva-
wreHrnbHW  (8), saukonuaHun (12) onagn. by petannap
LWMLWACUHUHI HaTuXXacuaa TopTaguraH Tewwukau Kypakuda
(7) xocmn 6ynagn. Y LWITEHreAbHWUHI W4YKKM Bywaurura
ynaHraH. «Oé&kuara», (4) MaTtepuannpaH TanépaaHraH
KUPULW NYNNapUHUHT ypTa KUCMAapu xam Kupaaw; ynap, (6)
KUPULW  WYANAaPUHUHT  UUKW  KUCMAapW  yiaHaau  Ba
MaTepuvanngaH AcanraH  KUpUW  UYANAPUHUHE  TallKu

Kncmaapura ynaHagm (anektpoanap). LUTabnkHWHr (wmnwanm
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y3aK) HOKOpU KUCcMuUra wmaraknap (3) KasllapiaHraH, YyHra,
cnupan unra yxwaraH YAPOKHUHT KUCMW (2) MaxKamaaHraH.
Knsnmw >xuncmupaH uokonra kapab, yd KUCMAaH TallKun
TonraH 3nekTpognap (kvpuw wnyanapu), ketagu. Knsuvww
KUCMWHW Tanépnall yuyyH Boabdpam KyanaHunaaw.

WWnwann konbaHuHr 6ymHura, dnaHey, Epaamuaa,
OEKYaHWHT AnKoNyanapu KaBwapnaHraH. Konba épgamuga
xocmn  bynaguraH  OywnvMK, 3aMOHaBMW  YyfFJaHMa
YMpoKNap akcapuaTuga WHepTAW ra3 éku apanawmacu
6unaH Tynampunaan, WyHAAH CYHr Yy atpod MyxuTaaH
fKKanaHagm, WTeHrenb 3ca KasLwapaaHaau.

Knsunw XUCMUHWHT nurunaraHpakamrMHu OaunLl yuyH,
BOJIbOPOMHUHI ByFAaHULW Te3AuUraHu KamMauTMpuLl YuyH,
razga WCCUKANKHUHT HUCOUMM ncpoduHM KamautmpuL
yuyH, BoAbdpaman cumra cnupan wakam 6bepunaam Ba
UNPOK YKMra nepuneHaukynap 6ynraH TekKMcamkaa OuwuK
XaJIKa Wwakanga >xxovnawtnpunagn.

HyFnaHma 4JMpPOKNAPHMHI camMapajopavraHn fHaja
KYyNPOK olWunpuLira xapakaT KWAuL, 3rusak cnmpaniapHu
Kynnawra onmb kengm (bucnupanam ympoknap).

Kyeeatn 150 BTt raua 6yaraH bup cnnpanan ympoknap
BakyymMan kuamb vwnab umkapunaam (wapt benrncmaa B
xapdum 6op).

BonbppamHuHr KYKYHJIQHWLLU (counanum)-Hu
KaManTUPULL YUYyH Ba KU3ULW >XXUCMUHUHT UL XapOpaTUHU

ownpumid yuyH, NN0>KU 6op|/|L|a HOKOpPN 6ocv||\/|,u,ar|/1 NHEPTIN
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ra3  6bwnan  Tyngupunagm  (bocum  KyTapwuaraHga
BOJIbOPAMHUHT KYKYHJIQHULLN KaMasaan).

Unpokgarn rasHuHr Hopman 6ocumn 0,1 Mna (600
MM.CUH.YCT.) AaH OwManan. a3 TyagmpuaraH UMpoKAapHUHT
waptan 6earucnaa I xapdn 6op, bucnupansan mnu 6op
unpoknapaa-b xapdu, KpuntoH bunaH TynanpuaraHnapaa-
K xapodwn 6ynaan.

TuHMK kKonbanu uupoknapfaH Tawkapu, CyTau
konbacn 6op umpoknap xam uwnab uukapuaagn. Cytam
konbacm 60p umpoknapaa EpyFAnK OKMMWHM KamManuwiu

20% paH owMacnmru Kkepak.

UyFnaHMa UMPOKJIAPHUHT EPYFINK, d1EKTPUK

XapaKTepucTtmKasapy Ba HOMUHaA Ky4Y/JlaHNLL
By unMpoK MyxannaHraH kydaaHunwaup. by kyunaHuw
TapMOK KyuJaHuUwura TeHr Oyauwun Kepak. YMymun
MaKcagda KyanaHwnaguraH udyfFnaaHma uupoknap, 127 Ba
220B KyynaHuwinapura nwnab YMKapwuiagu.
YunpoknapHuHr mp kucmm Kyunanmwm 127 B paH — 135 B raua,
NKKUHUN KUCMK KyunaHvwn 220 B pgaH — 235 B raua vwnab
UMKaPUNAAM Ba XaKUKMN KyunaHuwm 127 sa 220 B paH owaamraH

EPUTULL TApMOK/IapyAa Ky/NaHUN3aMW.

AnexTp KyBBatu (BT) Ba épyramkK okmumm (sim)
YyFnaHMa umpoknap yyyH — 6y xmcob napamerpmanp.

Ta>|<p|/16a,a,aH OZIMHaAUraH 31eKTp KyBBaT, HOMWHaAN
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KyuynaHuw 6unaH TapMOKKa ynaHraH, bupaaMmum umpoknap

YPYXUHWUHT ypTaya apndmMeTnkK KyBBaTuanp.

EpYFANMK OKMMM — UMPOKHWHI 31eKTP KyBBaTUra Ba
KU3MLW  >XXUCMK  xapopatura 6ofauk xonga 6ynaaw.
HYUPOKHUHI EKNnnLIN XapaéHuaa BobPpamMHU acta-CeKUH
coumnmwmn  6ynaan, 6Oy 3Ca  UVMNHUHT  ANAMETPUHU
KW4pammwmra Ba YHWHT KapLWAWUTUHWHE owuwmura onmb
kenagm, 6y 3ca y3 HaBbaTMaa KyBBaT Ba EPYFANK OKMMUHMU
Kamanvwmra onmb kenagn. YNpoKHUHT éPYFANK OKUMUHU
KaManuwmnm gHa KonbaHWHI Xupanawuwuy HaTuxacuaa
6ynmwm MyMKMH (BONbGPOMHUHI COUMAMLL HaTUXKacuaa
Xvpanaiwiaan).

[OCT ra acocaH, épyf/IMK OKMMMW Ba 3N1eKTP KyBBaTw
5-10% (HoMuHan Kurmatura HucbartaH) atpodunaa OfumLLIM

pyXxcaTt aTuaajn.

EpyF kK yHymum
EpyFAMK YHYMW COH >XMXaTAaH, UMpOK HypAaHaéTraH

EPYFNVK OKMMUHW, YHUHT 31eKTP KyBBaTura Hucbartumra

H-2% (ﬂj
P \ Bm

by epaa: @ - épyFanK okMmU, (im).

P—3neKTp KyBBaT (UWPOKHUHT KyBBaTtu) (BT).
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EpyFIMK  YHYMW,  UMPOKHUHI  TEXaMKOPAUMUHM
Xapakrepnangay Kusmw OSKMCMUHWHE  XapopaTtura TyFpu

b6ofnaHraH xonaa 6ynaaw.

HypnaHuw paHru
YUY  HUMHr HypaaHUW paHrM  KU3ULW  KUCMUHUHT
xapopatura 60Fankanp. Knsmw >XUCMUHUHT xapopaTtun nLmu
6unaH JdyFaaHMa UYMPOKJAPHUHI HYpJaHULWL paHrnm Kopa

XXMCMWHUHT paHrura akuHaawmb 6opaan.

YpTat-la éHMW MyaaaTtu (Xnsmart BaKTun)

FOkopn xapopaT Hatuxacuga navao 6Oynaauvrax,
BOAbPPOMHUHI  KM3ULW  XKUCMAAH counmauwm  bunaH
6upuHUM HasbaTaa aHWKNaHaAW. By UMPOKHWHI acocuu
XapakTepucTmkacuamp.

By napameTp uyfnaHMa 4mpoknap yuyH >Xyaa 3apyp,
UYHKW Oy UMPOK YUYyH EPYFANK YHYMUHW OLUULLINTA,
XM3MaT BaKTUHWN KNCKapuLInra onmb kenagw.

KypuHunb6  1ypubamkm, uUyFnaHMa  UMPOKAAPHMUHT
ePYFAnNK XapakTtepucTrkanapu KYnuHYa KN3NLL
XUCMUHUHT  yadamaapu, UYMpPOK TY3UAUWKM Ba KU3WULL
XUCMWUHUHI  Xapopatn 6wunaH  aHuknaHagu. Kn3smw
XUCMUHUHI 3HT HOKOPWU XapopaTtun y AcairaH TEMWUPHWUHT
3pul  xapopatnamp. XakukmmM xapopaT 3ca KUUYMKPOK
ONNHaAKW, (YMPOKHUHI  Kepakan EHUW  MyAAaTUHWU

TabMUHAALL YUYH).
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KynunHua, Knsunw >XUCMUHWUHT XxapopaTu:

- Bakyyman umpoknap yuyH-2400 K;

- ras Tyaaunpuarad umpoknap yuyH - 2900 K Hm Tawkun
Knnaaw;

Arap TapMOK KyuJaHULUM OLCa. KU3UL XXUCMWUHWHT
xapopaty owaaun. by 3ca UMPOKHUHI EéHUW MyAAATUHU
Kuckaptupaan. TapMOK  KYYNaHULWIWMHUHI ~ KaMauuLlw
EPYFANK  YHYMWHW  KamMautupaam (4yHKM  KyBBaTra
KaparaHga eépyfamK oKMmmn te3pok kamaaamn) LLyHuHr yuyH
TAPMOKHUHI XaKUKUW KyYnaHULWW HOMWHANA KydaaHULIra
TeHr 6bynmwmn ékn "MYI" aa KypcaTuaraH KMUmMK opanvkga

Of MUK Kepak.

WNopa, aaBpan uyFiaHMa Ympoknapm (raioreHamn Yupoxiap)
YyfFnaHma UMPOKJAPUHU camapagopaurmHu

owmpuwra 3puwnl BoabGpoM-noann gasp 4yfaaHMa

UMpoKNapaapuHu apatuamwnra cabab ynan.

[@aNoreHAn YMPOKHU UwWNaTULWAAH MaKcad YyFaaHMma
UMPOKJAP NapHW yAYaMAapUHW aH4ya KamManTupwuL,
Xxamja ywa KyBBaT Ba Xu3MaT daBpuia Wkkun bapobap
Kyn eEpyfFamK YyHymura spuvuumwaup. byHaanm udmpok
Ty3uanwm  bynmuya  UCCUKAMKKA — Ynjgamanm  KBapy,
wnwagaH acanraH Tpybka KypuHuwnaarn konbaaump;
YHUHT YKM 6ymnab cnvpan wakamjga WUFuaraH Kusmwl

XNUCMKU >konnawTtnpunaan. Konba, mabaym mMukaopsa
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NOA KYLWAraH, aproH, KCEeHOH €ku KpunTtoH 6unaH
Tyngmpunagn.

XapaéH kynnagaraua 6ynagm:

Noa 6yFnapu Ku3uw >KUCMKM  atpoduaa KaTTta
xapopaTt Tabcupugaa konba apesopnapura cypuaagnm Ba
yHgarn Boabdpam 3appadanapu (ynap Bosbdpam
MMUHUHT COUYUINLIM HaTUdXKacuaa xocua byaraHm bunax
nognn - sonbdppam xocmn 6ynagmn. Konba xapopatm 250
c. byaraHga, noagnn- Bonbdpam b6yf xonatmga 6yanb,
UMPOK CUHIMAaAW; Y epAa BOJAbGpPaMHUHI NapyanaHuLL
>XapaéHun 6ownaHagn. byHuMHr Hatmkacuaa Bosbdpam
3appayasapuy UYMpPOK MNura ypHawaaw, noa atomnapu
3Cca AHa kosnbba peBopnapura Kamtagu. MaHa wyHpam
BoNbdpaM WMUHUHT KauTa TukaaHvwu 6ynaaun. Arap
konba peBopnapuHuUHr xapopatm 250°C pgaH Knumk
bynca, 6y paBp (uwkn) Oy3mnaan, UYHKM WNOANM
Bonbdpam OyF wakampgaH uukagu. by  paBpHM
GownaHNLWN YUyH KU3ULW XUCMU aTpodumparn xapopat
600°C paH kaTtta 6yanwm kepak. bynapHuHr xammacwm
YyFNaHMa YMPOKAAPHUHT KyBBaTUHN OLUMPULL MMKOHUHM
6epagn. Xo3np kyeBeBatn 20 kBT raua bynraH umpoknap
ApatmaraH. Knuvk ynuamgarm katra KyBBaT/M YMpoOKaap
(ranoreH 4Mpokaap) KWUHO OAuWAa, CaMONET Ba
aBTomobun YMpPOKAAPNAQ, NAMNN-TEKLLINPULL

acbobnapuga, NnpoxkekTopaapaa KeHr KyanaHunagu.
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Ha3sopat caBonnapwm:
1. YynFaHMa UMPOFUHUHI aCOCUU 3JIeMEHNAPUHU
caHab yTuHr?
2. YynraHma UMPOFUHWUHT EPUFNNK
XapaKTepUCTUKanapuHun Kypcatnd 6epuHr?
3. YynraHma UNPOFU KaHAaun INEKTPUK
XapakTepuctmkanap bunaH xapakrepnaaHaan?

4. [onoreH unpokaapu Kaepaapaa vwiatmnagn?

10-MADBPY3A

JlroMmuHecL,eHT YnpoKaapu

Pexa:
1. [a3 Ba meTann 6yrnapuga anekTp paspaj
HYPAQHULIMHWHT Nanao 6yauwn.

2. Knumk 60cumam NtoMMHECLLEHT YNPOKAapW.

a3 Ba meTann 6yFnapuaa anekTp paspag,
HYpPAaHULLWHUHT
namao 6yavwum
3aMOHaBuU  pa3paaaM  UMpOKAapAa,  YyFaaHMma
UMpoKiapura KaparaHaa, 6owka HypaaHUW NPUHLUNIAAPY

Ky/NnaHunaaun.
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[@3 opKanu TOKHWHI YyTUW >XapaéHu [as3nnm snekTp
paspagn aenuvnagn. byHaan paspag, KusumraH o KaTtTuk
XUCMAAPHUHT  UCUKAUK HYypJAaHUWIWUra KaparaHga, >Xyaa
FOKOPM HypJiaHuLWra 3sra Oyanmwm MyMKMH. 3/1eKTP TOKW
YyTraHaa, ra3Hn €Ky metann byrFnapuHm 6ysmamwm 6ytyHnan
bynmanan (KatTuK >XUCMra kaparaHga). Kyunanmw onamb
TalwnaHca, ra3 éknm MeTanan  OyFNapUHUHE  ONAVHTW
Xoccanapu TMKIaHaauW.

[@3 Ba MeTann OyfFnapuHUHI By XyCycusATn, ynapHU
N1eKTP TOKW YyTKasrmum cuvdatvaa wvwnatmw UMKOHWHU
6epaawn, byHaaH Tawkapw. ras €ku meTann byrFnapugaH
NEKTP TOKUHWUHI YTULWIK, HYpJAaHuW Xxoamccacn 6unaH
b6oFAnKaANp.

[@a3 Ba MeTann OyfFnapugarn 30eKTp  pa3pagm
XKapaéHUHUHT GU3MK Ma3MyHu Kymungarmya: Vikkuna yuura
3/1eKTPOANap KaBLIapJ/iaHraH OWHaan TpybkaHu osfamums.
YHra nHeptau ras ékn cmmob byrnaapu Tyaampunaam Ba yHu
KyynaHuwra ynammui. Tok nango 6ynagm (3nekTpoHnap-
aHOAra, MOHANap KaToAra UHTUAagW).

DNeKTPOH Ba MOHAapu 6bup bupwura bunaH, aHa ras
aToMu €K1 Monekynanapwv bunaH TykHawaam.

KnHeTnk 3Hepruara kapab TyKkHallyBnap: 31aCTMK Ba
HO3/1acTUK Bynaan.

Arap 31eKTPOHHUHI Te3AUrn Kuumk bynca TyKHaLlyB

3nacTuk 6ynagm (aTom 6unaH TykHawiraHaa).
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AHa 6up KaHua TyKkHawyBnap 6op, OynapHMHT
XaMMacK HypaaHWULL. Nanjo Knnaaw.

DNeKTp  pas’paguvHM  Ky3faTuMW  Y4YyH,  YMPOKra
bepuvnaguraH  KyunaHuw, EéHanpuw  KydnaHuwm - U;
(By3naunw KyunaHULWK) ennnaau.

Us; KnmMaTy, KaTOAHMHI MaTepuanm Ba Xoccacura, ras
Typura, ras 6ocmmura, anektpoanap opacmaarm macodara
Ba KOnbaHn guameTpura 6ofF anKamp.

PaspaaHVHI TY3WAUWMHW Ba HYpPJAaHULL paBLUaHANTA
TaKCMMAaHULWKHK (Tpybka byrnmua) pacmaa Kypamms.

AHop: aHoara KupaétraH >J/1eKTpoHap, KydaaHuw
OF MLLMHW Nango Kuaaaw, 6y y3 HaBbaTMaa aHoAa TyK >XOWU
(1) xocun kunaan. EHmnaa mycbat HypaaHuw nango 6ynaaw,
by TpybkaHM aH4Ya KUCMWHM 3rannaraH (2). YHAAQH KeWuH
dapageanvk Tyk xown (3) kenagu. YHAAH CYHr MaHouu
HypAaHuWw 3o0Hacu (4) bownaHaan, y KatoahaH, TYK KUCM
(yuyactka) (5) 6unaH axpartmaraH. Katoa skumHMAa, KaTop,
HYPAAHULWNHUHT  (6) KWMUYMK 30HacK >KownawiraH, YHAaH

KEWWH aHOZA 30Hacmnaa TyK >KOU xowunawuraH (7).
7 a 5 4 i 2 1

SO I =

Pa3pagan HypaaHUWHUHI acocun MaHbacu mycbat

HypaaHuw  coxacmamp. bynap peknama Makcaauaa
KyAfaHWnaguraH Eputuwl  yCcKyHanapuga wwnatunagm
MaHPUA  HypJAaHMW  3Ca, HEOHAN  YNPOKAApPAa

(MHAMKaTOpAApP, CUTHANAN YNPOKNAPAA).
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Arap TpybkaHWHI 31eKTpoafapura FOKOpU KydnaHuLL
Us (EHAVMPULL) KyUnACa Ba 3aHXMpAa POCTI0OBYN KapLUUAUK
bynca (by TOKHM Yeknalwl yuyH), YHAA 3aHXUpPpAArn TOKHUHT
OWMWN [AaBOMUAA, Pa3PAAHUHT Kynuaarn TypaapuHu
KYPULWINMN3 MYMKUH:

1. Tyk >nektp pa3spagy (KyYNaHULWIHUHT  MabiiyM

KuiMatnga nango bynaan);
2. Myctaknn paspsag (Ympokparm KydiaHuw mMabaym
MUKAOpPra KamanraHaa);

3. Ennm paspsag (KyunaHuw aHua KamanraHaa);

NoHnaHuWLW XapaéHn bup TeKnc xapaéH 3mac JOUMO
Kynannb 6opagm, y3 HaBbaTuga UMpPoK numaarm MyXxMTHUHT
YyTKa3yBUYaHAUIM Ba TOKM (Ky4ynaHww y3rapmaraHaa) owmnb
bopagn. LWy cababnam UMPOKHUHI EHMWKN Bapkapop
bynmanan.

TokHn 6up Tekuc ywnab Typuw YuyH, paspaaIn
MaHbanapaa 6annactan yckyHa KyanaHunagu. Y 4Mpok
6unaH kKeTma-keT ynaHwb, yHAarn KyunaHWUWWUUHE TYJAKUH
Y3YHAUTWN, CUHTAUPUAAETIaH HYpAaHUO, yHAarn KydaaHuw
NYKOTUAWIN  pa3psagan Tpybkagaryn yTKasyBYAHAMKHUHT
OWMULLMHN KOMMNeHcaunsa Kunaam, wy bunaH 6upra TOKHM
yeknangm (YNPoKHW bysmanwaan caknangm).

Y3rapysuaH TOK 6unaH uvwnaétraHga, crabuamsaums
ycKyHacn cudatmaa WHAYKTMB KapLWWAWK KyaaaHuaaau

(apoccennap, peakropnap).
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[poccenHuHr aBd3annmrn wyHAakn (pesncropra
KaparaHga), KyynaHuw Ba TOK opacmaa ¢asza 6bynnua
CUDKNLW XOoCcna bynaan, by 3ca UMPOKHUHT KanTa EHULLMHM
EHIrMANaWTUPAAN Ba d/1EKTP 3Heprna ncpodu kam bynaam
(10-30% umnpok KyBBaTMra HucbaTaH).
KaMumamrn:-oFMpanrn tokopy, XaxkmMm Ba €OSp Kamasau
(0,55-0,6) raua.

Pesanctopnap Kyanaw, AHa UYUPOKHWHI  Xu3MmaT
BaKTMra éMOH TabCcup KypcaTagw.

CuFuman bannactnap xaM Xyga Kam KynnaHwunagu,
UyHKW OyHAan cCxemanapfa TOKHWHI Y30K Cakpaluiapu

xocun 6ynaam (arap |[namna kavTtagaH ynaHraHza).

Knunk 6ocumnu nrommHecueHT umpoknapum (/14)

By paspagau ras umporucm 6ynmb, EpyFamk ysatuil
fapaxkacu FoKOpM, CNekTp TapTMbu AXwWK Ba XvM3mat AaBpu
katragup. WWyHWHT yuyH, yMym E€puTULL MaKCaa/lapu YuyH
KyninaHuna 6ownaan. JIeKMH yHU 31eKTp TapMofura ynau,
UyFaaHMa YMpoKaapra KaparaHaa, Mypakkabaup.

JTroMUHeCUEeHT umpokaapgarn EpyFank Y3aTULLIHUHT
FOKOPUAUIKW,  NeKTp  dHeprasHn  épyFauMkK  Hypwura
y3raptupuw 2 ¢pasagaH nbopat 6yanwm 6munaH spuLLIMAraH.

BupuvHumn- SnekTp TOKM yTa Typub KUUMK CMMOb
ObyFnapuga Ba rasga éuanm paspsag xocun bynagv, fAbHU

ynbTpabvHadlwa coxasa 31eKTP 3HEPrUsaCUM HypaaHuLlra
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ysraptupunagn - 6y 23nekTpoaroMeHucueHuma  aeb
atanagu.

UkknHum- JSlitomeHodop Katnamuaa énnv HypaaHuL,
AbHN ynbTpabunHadLia HYpAaHULLHN KYpUHapau
HypAaHuWwra y3sraptpuw - 6y ¢oTonromeHmcueHunsa aeb
atanagu.

doTontoMeHneLeHUMA - 3eKTPOMarHUT HypaaHuL
CNEKTPUHUHT ynbTpabuHadwa Ba yHra AKMH KUCMaapw
Tabcupmaa  6yaraH  JAOMEHUCLEHTAM  HypAaHuMLira
antunagn.  JlromeHncueHuma  moaaacm  aromeHadop
aAennnagn.

POTONOMEHNCLEHUMAHNHT aCcOCUN KOHYHU - CTOKC
KOHYHUAMP.  YHra  acocaH, CrMeKTPHUHI  OFUPJIUK
MapKa3vaaH UYMKApPWAAETraH  HYPAAHULIHUHT  TYJKWUH
Y3YHAUTW,  CUHTAVPWNAETTAH  HYPAAHWULWIHUHE  TYAKWH
y3yHAaurngaH katragump. LWyHgan kuamb, KypuHapau
HypnaHuw, @dakaTt XyAa KuUCKa  KypuHapaun  éku
yAbTpabmvHadla HypaaHULWHUM CUHTAMPaAUraH, Mojjaa
épAamMuga xocma byanwmn MyMKmH.

tomnHodop - aktmBaTop Aeb aTtanraH apanawima

KyLimnaraH KpucTann
%

NOPOLLOKHM TalKnn

100 }
. \ Knnagw, JTloMnHOPOpPHM
. nwnaTuanLwura,
40 [ CUHTAMPULL Ba
20 / \\“ KaWTapPULWHWHI  CNeKTpuan
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KO3 buuUreHTapu Ba xamga CUHTANPULL Ba
KaWTapULHWHI CekTpJiapu Tabcup KypcaTaau.

UYukapanaétraH  HypJiaHMW  HYKTau  HasapuiaH,
nomunHodopnap, ¢akat acocnmnm OUINK-XUMUK  Ty3UAULL
6bunaH aHuKnaHMacgaH, akTtMBaTop Typu 6unaH xam
aHVKNaHaaw.
JIlOMUHeCcUeHT  umpoknapaap  YY4yH  MYyJKaaiaHraH
NntoMeHodopaap HypAaHULWIKW, HYPAAHULIHUHE KYPUHapAu
COXaCMHM XaMMacCUMHU y3uUra OJMLIN NO3UM Ba HOKOPU
SHepreTuk KatTa YnMKML BunaH xapakTepaaHULLK O3UM.

JTIOMEeHOQOPHUHI  HypAaHUW  pPaHrX  JFOMUHECLLEHT
YNPOKAP PaHITVHW aHUKNanaw.

MabiymoTHOMA ajabvétnapuga, - JHOMUHECUEHT
ynpoknapuaa KyanaHuwnaguraH aroMmHodopaap  YYyH
MabayMOTAap KeNTUPUIraH.

»
J
E S
]

U

4 ] 7/

Knunk 6ocmman nrommHecueHT unpoknaap (KbJiY) (1,5
Ma ékn MO2 MM.cMMO6 YCTYH) KyumaarnnapgaH Talikun
TonraH: Nukm Kncmu NroMeHOMOPHUHT (2) tonka Kataamu
6unaH énuaraH UWAMHAPUK Wwuwanm Tpybka (konba) amp.
TpybKaHUMHI  KYHAQNAHT  KUCMWUra, 3nekTpognapHu  (3)

ywnab TYpyBUM OéKuyanap (5) KOBLUApPJ/IaHTaH.
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JnekTpoanap, Bonbdpaman bucnpanra €Kn ydcnupanra
yxwanau.
DNEeKTPOANAPHUHI  OXUpW, wWTupaanm uokosra (4)

YMKaAPWTaH.

Unpok konbacura, Kuuuk Mukgopga cvumob Ba
NHepTan ras (aproH) Knputunaan. Ynap, sniektpognapHuHr
COUWINLLNHU KaManTUpuLL, UMPOK EKUNNLLHN
EHrMANAWTUPULL YUYH KYNNaHUNAAWN.

3aMOHaBUN NHOMUHECLEHT Ynpokaapaa, NromeHodop
cudatnga, cypbMa Ba MapraHey, bunaH akTMBAaLUTUPUITaH
KaNbLUVUAHWUHT ronopocodatu KynnaHunagw.
JltomeHopopnapHUHT cnekTpwvan ce3rapJNrMHUHT
MaKCUMYMW, TYAKUH y3yHAUrKn 254 Hm Ba 285 HM 6ynram,
CMMOBHUMHI pe30oHac HypsaaHWUW 30Hacuaa €taan. bynapra,
cumobnm  paspas  HypaaraH dHepruaHuHr 60%  paH
FOKOPUCKU TYFPU Kenaau.

JIIOMUHeCUEeHT uupoKaap HYpPAAHULLMHUHI  acoCum
MaHbacu pa3pag  YCTYHUAMpP, LWYHWHT Y4yH Yyaapaa
YUKYHAN Ba Eéunu  paspagnapHu  Kyaaaw  MyMKWH.
KynnaHunaétraH paspagHuHr  Typura 60fauK  xonaa,
UNPOKHUHI MWW KyYaaHUWwK y3rapaan. MaHa wy 6enruncu
6ynnya, NIOMUHECLLEHT YUNPOKAap yuTa Typra byamHaaw:

1. Nwwn kyunanmwmn 220 B-raua byaraH paspaaan éu
NFOMUHECLEHT umpokaap. by unpoknap cobmk CCCP ga kyn

KynAnaHuaraH, xamga Eepona pgasnatnapuga. by umpoknap,
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OKCUMANM KaTohd OunaH TabMMWHAAHTAH Ba YHWUHI KU3UL
XUCMU BunaH EHgmpunaan. by, ynapHUHTr Ty3nanwWnHm
bapKa0OBUN XYCYCUATUHU KypcaTaiu.

2. 750 B raua kyunaHuvwra my>annaHraH ém paspsaanm
MnmomMuHecueHT uupoknaap. AKLWU-aa keHr KynanaHunagw.
YnapHu kynnaw, kyssatn 60-80 BT gaH 6bynaraHaa, makcaara
MYBOQUKAMP.

3. COBYK KaTtoAAM YUYKYHAU paspasav NHOMUHECLLEHT
unpoknap. YnpoxknapHuHr 6y Typu, pekanamann Ba CUrHaAu
épuTUIIap  Makcaawpa KyanaHwnagm  Ynap, katTa
KyYNaHUWAM yCcKyHanapga (bup Heya MUWHI BOJbTAM)
KUYMK TOKIapAa nwnangw.

KynnaHnnaétraH  TpybkaHWHI  AnameTpu  KUYMKK

6GynAraHu yuyH, yHra Kkepakaum wakn 6epumil MyMKumH.

Ha3sopat caBonnapm:

1. JTIOMUMHECLLEHT YNpOFnaa EPYFANKHN XOCUA Bynumm
NPUHUMAW KaHA4an?
2. DNeKTPONOMUHECLEHLMA HUMa?
3. DoToNtOMUHECLIEHLINSA HUMa?
4. JItoMnHecueHT UNPOKHUHT TYLWYHUANLINHA
TYLWWYHTUPUHT?
5. [a3 pa3pagn YMPOFUHUHI XM3MaT JaBPU HUMA YYyH

FOKOpW?
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11-MADBPY3A

a3 paspsaa/n UNPOKJAPHUHT NapaMeTpiapu

Ba yJlaHULWI CXeéMaJ1apu

Pexa:

1. JIFOMUHECLEHT YNPOKAAPUHMHT SNEKTP napamMeTaapw.

2. JltomunHecueHT UMPOKJNAPUHUHT epyFanK
napameTaapw.

3. JIOMUHECLUEHT YUMPOKUHUHT YAaHULL CXeManapu.

DHI Kyn KyAnaHunaguraH 1 -rypyx umpokaapHuHr (J14)
acocuu nNapameTpsiapun. INeKTp napameTpiaapm.

[@a3 pa3pagav uumpoknapuaa, HOMUHaA KydnaHuw
AeraH napameTtp WyK. YyHKMW, ympoKaarnm KyudnaHwil, YHWU
ynaw y4yyH KyanaHuaaguraH vwra TYLWUPULLHW CO310BYMN
acb6ob (MPA) xapakTepucTkanapu 6unaH aHMKNAHaAW.

XagBanga, uvpokgarm uvwW  KyYynaHUWW  KMAMaTU

6epunagmn Ba YHUHT 3HT KaTTa OF UKW BOAbTAA KypcaTuaagm.

HomuHan kyBBat
By ra3s pa3spsaann 4YnpokNapuHUHI acocun napameTpu
xucobnaHagn. J14 unpoknapuHuHr 6oLwKa napameTpaapwu,
(ynap TaxpubagaH onvHagmn), uMpokga yadaHagu. Ympok

TapPMOKKa, HaMyHaau VyA4oB Apoccenn (Fantak) OGwunad
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ynaHagy, O6yHaa KyunaHuw wyHAanm Oyauwin, Kepakkw,
UMpPOK capdaraH KyBBaT HOMWHaAra TeHr 6ynagn.
TapmoKkaaH capdnaHraH KyBBaT, YAPOKHWUHT Y3UHW Ba
[MPA HWHT KyBBaTAapy UUFUHANCUTA TEHT.
Xap Kaucu JIIOMUHECLeHT 4upoKiap, Kyvuaaru
KyBBaTnaapra nwnab umkapunaawn: 15, 20, 30, 40, 65, 80 Br.

YnNpOKHWHT KyBBaTUra Kapab, yHUHI Y3yHAUTN Ba AMamMeTpu

y3rapagu.

Tok Typmn
Ysrapmac Ba y3rapysBuuM TOKnap, ras paspagau
UNPOKApY YUYH MebepaHaan. ToK Typu y3rapuwm buna,
YNIapPHUHT XapakTepucTuKanapmu xam ysrapagu.
By napameTtpnapuaaH Tawkapwu: paspag Typu Ba

HypJlaHWLL coxacu KypcaTuaaaw.

Epyrank napamerpnapu

HypaaHWLWHWHI paHrn Ba cnekTpuan Tapknou.

Xo3mprn nantpa caHoatMmms, paHrm bynnua dapk
kunaguraH, J14 HUHr 5 xunm nwnab unkapaaw:

1. KyHay3rn épyrank unporum (KY).

KY unpofn y3mHWHI paHru bunaH, KyHay3rn (Tabunm)
EpyFAMK (KyELICK3 XaBO pPaHr OCMOH) 3TajsoHWM cudatmaa
kabyn KuaumHraH; xapopatn 6500 K 6yaraH Tyna Hyp

TAPKATTMYHWUHT PaHTnNra AKUHAallagn.
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2. CoByK-OK épyfFauk umpofucm (COY). COY
UNPOKJIAPUHUHT HYpJIaHULW paHr 6ynunda, xapopatn 4850 K
bynraH (oK 6yaytnap 6unaH KonjaHraH, KyHAy3rm OCMOH)
Tyna Hyp TapKaTTMUHUHT HYpJAaHULW paHrura TyFpu Kenagu.
COY namMnacuMHUHI paHry, KyHAy3rn épyfanmk buwnad Y4
EPYFANTN ypTacura >xounnawuraH.

3. Ok épyFauk umporm (OY). Panr 6ymnua, OY
UNPOFUHUHT HypaaHnwy, 3600 K xapopataarn (Kyéwwnm
paBLaH KyH) Tyaa Hyp TapKaTTMUYHWUHI HypAaHULWUra TyFpu
kenagn. by xam, KkyHay3rn épyFauk 6unan 4YJ1 Epyru
opacura >KouialuraH.

4. WUceuk-ok  épyFamk  uupofun  (OY).  YHuHr
HypAaHuWKW, paHr 6ymuua, xapopatn 2700 K 6yaraH Hyp
TapKaTTUYHWHE PaHrura aKMHaawaaw.

5. AXxwn paHr ysatmwm TabMUHAOBYKM, CrekTpuan
Tapkmbu axwmnaHraH Hypaanuw umpoknapu (J14L. JIXBL,
JIbL, ITBLY).

By uumpoknap wyHAan KaMuuavkka 3raku, ynapaa
CNEeKTPHWUHT  Y3YH TYJAKUH KUCMWAA HYypJAaHWLW, Xamja
CUMOBAN pa3pas HYPAAHULWWNHUHE KYPUHAPAU YU3UKAApU
MaBXys, Oy a3ca paHr ysatmwHu 6y3agm (bysanraH
obbekTnap paHrvHW TyFpu Kabyn kuauw). PaHr y3atuwHm
AXWWAALW Y4YyH, YMpoknapga AroMMHodpopaap apanawmacu
KyAnaHWnaaw, wynap muuaa, CnekKTPHUHI KU3UA KMCcMuaa
HypaaHaguraH  ntoMuUHOdOpAapHW  Kyajdal  Makcajra
MYyBOUKANP.
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EpyFanK okumm

[@a3 pa3pagiv umMpoKaapu YUyH EPYFAUK OKUMMU,
UNPOKAAQ  HOMWHaA  KyBBaTHW  Tapkaauwwn  6unaH
aHuKnaHagu, J1Y HUHT Tyna épyFAnMK OKUMU TEHT:

D, =D, +D,+PD,
6y epaa: @,- TawkKapura  UMKKaH, HBupaamum
NOMEHUCLEHUNAHUNHT EPYFANK OKUMMW.
D,- UYNPOK wnuura WyHanraH Ba 6bup Heua 6op
KaWTapuaunM  HaTUXXacuAa TawKapura UMKKaH
NOMEHUCLEHUNAHUNHT EPYFANK OKMMMU.
D, - cMMob6.m paspAgHUHT KypUHapau
UN3NKITAPUHUHT EPYFANK OKUMMW.

By yuta KaTTa/MKHWHI  XamMMmacy,  JAHOMUHOGOP
KaTaMWUHUHI KauTapull Ba CUHTANPULW Ko3dduumeHTaapura
6OFANK (ABHW  YHMHT  KanuHaurvra) KsBaHTnapuHr KaTTa
3Hepruacn (A-185 HM) Tabcupuga, NFOMUHOPOPHUHT CEKUH-
acTa eMUPUANLLIN HaTUXKacKaa, NFOMUHECLEHT YNPOKNAPHUHT
EPYFNIMK OKUMU, YHUHT XM3MaT BaKTW AaBpuaa y3rapagu.

OCT ra 6uHoaH, ypTaua EpyFanK OKum, Oy AaBPHWHT
OXMpnaAa, HOMUHaN KuMMaTtHUHr 60% fdaH kam 6yamacaurm

Kepak.

EpyF/ivK napameTpuvra paBliaHAnK XaMm Kupaam
TpybkaHn gvametpu 6ymunuya pasLUaHAMK BUP Tekuc

3MacC, WYHUHT YYyH YHUHI YKura nepneHankynap 6yarad
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nyHanmwzaaru PaBWAHJAVKHUHI  AMaMeTp bynunua

ypTayacmHu aHVKaHaaW. Tpy6bka oxupnapuaa

pPaBLWAHANKHUHT KamManunLimn Ky3aTuiaaan.

douaanaHvl (MWWAATULL) NapaMeTpapu

EpyFavK y3aTuil gapadkall.

Xagpanra acocaH, (MabnymOTHOManap KentTupwusraH)
NOMUHECLEHT YMPOKNAPHMHT y3aTuLL Japaxkacu, YyfaaHma
UYMPOKJIAPHMKMIa KaparaHja aH4ya FHoKopW.

YpTaua éHuw aaspu (Myaaatn).

JTtoMMHecUeHT unpokaapaap ydyH 6y kattaamk -10000
COaTHW TawWKkwun Kunagu, by yptaua €HuW AaBpuaaH aH4a
KaTTa.

Xap 6mp UMpoKHUHr éHnw myaaatm 4000 coatgaH Kam
bynmacauru kepak. J14 HUHr éHnw aaspwura, ponganaHumL
lWapouTM aHya Tabcup Kypcatagu. MacanaH, TapMokgaru
KYU/JTQHULWHWHI, 4YUPOK Te3-Te3 yaAaHuwWmW, aTpod-mMyxuT

XapPOpPaTUHUHTI JTY HUHI éHNLW AaBPUHW aHUa KNCKapTUpPaaM.

EpyF/IMK Ba 31eKTPMK NnapameTpaapHUHT, MaH6a TapMoFu
Kyu/JIaHLIMUIa Ba TallKX MyXUT WWapouTura 6ofamkanmm
YnaHVWHMHE Xap KaHAau cxemManapuja JHOMUHECLLEHT
UYMpPOKIap napameTtpaapu YyFaaHMa ynmpoknapra
KaparaHga, MaHb6a TapMOFUHMHI Ky4YJaHULIMIA aH4ya Kam

6OFJ'II/IK. JleknH WYHra KapaMacaaH, TaPpMOK KYyYJAaHULWHWNHT
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TebpaHnLWK, NOMUHECLEHT YMPOKNAPHUHI uwwmnra canbum
TabCup KypcaTagu.

KyunaHuw nact 6ynca, uUMpoOK EHManan, SAbHU
KaTOAAAH OKCUA, KYy4Yln COUMAULIM HaTMXacuga EHuL
Keuunkaaw.

KyunaHvw owraHga, umpokgarn cmmob OyfFnapuHUHT
6oCcMMK, Owaaw, 3HEPrUsHWU y3rapuw camMapacyu Kamasgu,
Xamga éHuL AaBpu XxaM Kamasaaw.

JIIOMUHECLLEHT YMPOKAAPHUHT ULLAWM YYYH ONTUMaI
xapopat 20-25°C 6yanwmn kepak. XapoOpaTHUHI Macanumum
E€KM OWWLLN, YNPOKHUHT UCCUKNMK Bynaam MyBO3aHATMHMU
by3agn Ba YHWHI CaMapajOPAUIMHUHE  KaMauTUpPaaWn.
Macanan 0°C ra aKkmH byaraH KM4mMkK xapopataa, ogataaru
cxemnapaa MWNoBYY NnamMmnanapHUHr EHMLLN

KUAMHAQLWAAN.

JlroMnHeCcUeHT UMPOKNAPHUHT YYaMiapy, LWaK/In Ba
6owikanap.

JIIOMUHECLLEeHT UYMPOKAAPHUMHI acOCUN KUCMW, TYFpU
Tpybkavann uumpoknapra yxwab TamépnaHaawn, dakat
TPYOKAHWHT y3yHAUTM Ba guametpu bunaH bup 6bupugaH
PapK Kuiagu.

JIIOMUHECLLEHT  UYMPOKAAPHUHI  KYANAHULW  COXACUMHU
KeHrantmpuwl Makcagunaa 3rMraH NFOMUHECLEHT
UNPOKAAPHUHT Xap XA BapuaHTAapu TanépaaHraH:

U-LLIaKJ'II/I,D,a, cekumnannm xajika Ba XaJiKajiu,
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JIroMEeHUCLeHT UMPOFUHUHT Y1aHLLM CXeMacu.
Mwra TylumpuiiHmn cosnosum yckyHa (MPA)

Craptepaun MPA - nwra Tywmpuwin co3noBYN YCKYHa
byHaa onauHAa KM3AUPWATAH  3dnekTpoanap  bunaH
NFOMUHECLLEHT UYMPOKJIAapHU EHAMPULL YMpPOKra napasern
yNaHraH KywuMuya >/eMeHT-cTapTep épjamu amasnra
OWMPUNAAN. NIOMUHECLEHT UYMPOKNAPKYNnH4Ya 6olkKa ras
paspaan  uupokaapura yxwab, OfyBUM BOJIbT-aMmnep
Xapaktepuctukara sra. by 3ca yHM TapMOKKa ysalHW
Gannact yckyHacu OpKaan amanra owuvpuwra maxoyp
Kunaau.

Craptepan  T1PA:  cnfuMHM  KOMMeEHCaUUAAoBYN
KapwuankaaH Ba 60LWKa KylMMYa SneMeHTAapAaH Tallku
TonraH. CTapTepaap-aBToMaTUKAMP.

CrapTep, 2 anekTpoara yxwab scaaraH MOHAN peneHun
Kunaau. Y vHeptauv ra3 (HeoH) TyaanpuaraH KMJmK Lwmwa
6annoHaup (3). bup anektpoa metanngaH (2), 6bowkacu ca
oxmpunga bumetann nnactuHuara (4) ara. Vikkmnacm xawm,
gokosga (5) uumkmw Kucmnapura sra. bannoH, tokopwum
KucMuga tewurn OyaraH MeTaaam €Ky naacTMaccam
Kopnycra >»owunaHraH. by crapTep-yukyHAW paspagavauvp.
ByHpan ctaptepnap 6msga kyn kynananwnagu (FfepmaHmsaga

XaMm).
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YukyHnun paspsag, ctaptepm 6op NPA cxemacnpa
JNIIOMUHECLLEHT UMPOKJAAPHUHT EHMLL XXapaEHMHU KYpUu6
umKamus

dnekTp Tapmofura umpok (1) ynaHraHga, 6umetann
NAACTUHKAHM  KU3AMpaéTraH, crapTep 3nekTpognapu (2)
opacuaa YUYKyHAn paspsag xocun bynaaw. MnactmHka arunaam
Ba TOK 3aHXMPWHM  TyTawTupagM, TOK 3Ca  YMPOK
anekTpognapuaaH okmb ytm6 ynapHm 800-1000°C raua
knsgmpaan (by mwra TywmpyBum TOK [ NycK, YHUHT KMAMaTW,
TapMOK  Ky4ylaHWWM  Ba  YMPOK  3dNeKTpoAsapu  Ba
APOCCENBHUHT YMYMUN KapLIKMANTA BUnaH aHMKNaHaAN).

CrapTep 3nekTpoAnapu TyTawraHia, YHAarn Y4YKyHAu
pa3pag TyxTaugun, COBYETraH OumeTann niacTUHKa 3ca
TYFpUAaHagn Ba TOK 3aHXMPUHM y3aan (t-én BakT, By BakT
numaa crtaptep anekTpoanapu (KOHTaKTaapu) eénuk).

3aHXxupgaa  pgpoccenb  byaraHm  yuyyH,  CcTapTep
KOHTaKT1apuja, AemMak ra3 paspaanm  UYMpoFu  KyulaHuL
MMNyabcK xocun bynagm; 6y aca UMpokHU éHamnpaan. bownaa
paspag aproH Myxutunga xocua 6ynaan, MabaymM BaKTAaH
KennH (cumob ByfFnaHraHgaH CyHr) paspsg cumob byrfnapura
yTaam.

Craptepgarv YKyHAW pPaspAgHUHT  EHUL  KyYNaHWULLIW,
TAaPMOK Ky4YNaHWULWK 6unaH EKnaaanraH YMpoKaarn KyyuaaHuL
opacuaa OAMHaau (oxmprucuy, paspag oup Tekuc 6yauwum

YUYyH TapMOK Kyuynanmwm 60% aaH katra byamacamrm kepak).
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4 byHaan wapouTaa

—y-

UMPOK YyuMaryHua crapTep

o
\J2 OUMK XOJJa Kofaau.
x | Mynat y3aku 6op Mucau
1 cUMAaH TanépnaHraH
3 5

UyAFaMHM  TalWKWA  3TYBUM

r-—-—F---5 y d
' o apoccenb (3), umpokaa 6up
6 6 TEKUC  KY4YIaHUWHM  Ba

cTapTep yuYnpunaétraH BaKTaa
UAPOK  3/eKTpognapuaa navgo  OynaguraH — KyyaaHWUL
MMMYAbCUHN TabMUHAANAN.

KonaeHcaTop 4-unmpoK OnaétraH pagmo TYCUKAAPHU MYK
KAWL YYYH MWwaatunagm.

KoHpeHcaTop 6-TabMUHJIOBYUN TapMOK bynnua
TapKanaétraH pagnoTyCukaapHn 60CTUPULL YUYH.

Unpok cxemacmga ApoccenHun byauwmn, TapMoK COSQ
CMHW aH4Ya KaMauTupaaun. TapMokKaa COSe HWU OLMPULL YUYH,
4YMpoK bunaH napanen knamb, koHaeHcatop (5) ynaHaan (4-8
MK®) (Unwu=400 B, Unp-1500 B).

Hasopar caBonnapu:

1. JIIOMUWHECUEHT UMPOFU KaHAaW 3N1eKTPUK napamMmeTpu

6bunaH ndoaanaHagn?

2. JltoMnHecueHT UNPOFUHMHT EPYyFANK

napamMeTpaapuHM caHab yTUHI?

3. JItOMUHECLEHT UNPOFUHMHI YAaHULW CXeMaCUHU

TYLWWYHTUPUHT?
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4. CtaTep HMMa YUyH Kepak?
5. KoHaeHcaTopap HUMa MaKkcaaga ypHaTuaraH?

12-MADBPY3A

Eputuws yckyHanapura Kynnnaauran mebépmin

Tanabnap

Pexa:
1. EpUTULWIHUHT cudaTm.
2. CyHBbUM EPUTULL KOMZanapu Ba HopManapw.

3. ETapav paBLlWaHAVWKHU TabMWUHAALL.

EpuTtn yckyHanapura kynmnagura acocuin tanabnap

By EPUTULLIHWMHT Kepakan cndaTUHM TabMUHAALWANP.

EputniiHuHr cndatm
By 6up-6upun 6unaH 6ofank 6ynaraH 6up KaHua
b6enrmnap 6unaH xapaktepaaHagy;
a) Vw >KOWWHM eTapan paBWwaHAUTM Ba Kypull
ManAoOHMAA Kynan TaKkCUMAaHULLIK;
6) EpuTtmaraHavkHn y3rapmacanrn  (by-KyunaHWLLHW
OfWN Ba TebpaHuWM HaTUXKacMaa, Yy3rapuwura

anTunnaan);
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B) EpuTUAraHAVKHUHI cnekTpuan Tapkmbu (EpyFaunk
MaHbanHM TaH aWw 6unaH aHMKAaHaAW);

r) CoanapHWHI YyKypAUTA Ba XapakTepu;

n) EpyFavk nyHanmwv;

e) EputunniHmn 6mp Tekncaury;

By 6enrvnapHuHr acocmmnnapuiHu 6atabcnmn Kypumb
UNKaAMM3.

PaBwaHAMK (POTOMETPUK KaTTanuk 6ynamb, Ky3HWHT
ce3rnpavik ara. Xyja KOPOHfU LIapouUTAa, KY3 paBLUaHANTM
10¢ kp/mM2 paH kaTta 6yaraH (paBLWAHAWMKHUHI abcontoT
bycaracn) ob6bekTHM Bypuak yauamnapu o>50°) axxpartuiira
KOAMP.

Lo-0b6bexT paBLiaHamr aeb benrnnanmmns

Ly- POH paBLIaHAUII.

Ky3 kabyn kwmaraH 3Hr kuuuk avmpma (Lo Ly),
paBLUIaHANKHUHT Bycara aumpmacu AL aeb atanaaw.

(Lo —Ly) i = AL

PaBwaHAnKHUHT Bycafa anmpmacu KaTtaamru ysrapumb
Typaav Ba GOH paBwaHANTM owmnwmn bunaH owaan, NekuH
PaBWAHANKHUHI  6ycaF auMpMacUHUHr  owuwn, ¢oH
PaBLUAHAUTMHUHT OWNLWNAAH CEKUHPOK bynaaw.

PaBwaHank 6ynnua ¢apknoBUn O6BEKTHM Yy3ura
onvwaa Ky3 Ce3rMpaurvMHU Xapaktepaaw YydyH 6ycara

KOHTpPaCTh (KeckunH c|>apr< KUANLL) TyWwyH4Yacn Knnputmiaagu
(/(5)/6)-
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. (LO _ qu)MuH _ AI—
Oye L L

K
iz 7z

Bycafa KOHTPaCTUHWHI KuUUMaTW, GOH paBLUAHAUTK
owunwn 6unaH kamaaau, by Ly-ra kaparaHaa AL HUHT aH4a
CEKVH oWy bunaH TyWYyHTUPULL MYMKMH.

Ksyc HUHT KMMMaTn 06bekTHMHT Bypuak ynyamaapura
6oFank,  6yHaa  OOBEKTHUHr  abcoawT  yadamwy,
Ky3aTyBUMHWUHI  Ky3uraya 6yaraH macodara Hucbatm
TYLWYHUNAAWN.

Ksyc - BycaFa KOHTpACTU fiHa, Ky3aTuaaétraH 06bekTHU
Ky3 Kaug KWAraH BakT opanusura 6ofamk 6ynagn. Kysatmuw
BaKTU KUCKapuwm bunaH bycara KOHTPACTX OWaAn YYHKM
06BbeKTHM Kabyn KUAnLW KMnMHAaLWaaw.

BepuaraH wapout (xonat) yuyyH GOHAN OOBEKTHWUHT
YPHaTUAraH paBLUaH KOHTPACTU Kynuaarura TeHr:

L, —L,
L

iz
O6bekTHM TOMMW Ba axpatuw  b6ymmnuya  Ky3

kobuanatnHm  bHaxonaw me30HM cudatvaa, pasLUaH
KOHTpacTn K bunaH bycara KOHTpacTn Ksy opacvaarn papk

XU3MaT KWW MyMKUH:

6yc

by kattranmk obbekT KypuHuUwKn aenvnagn. ObbekT
KYypuHUwn  GoHAn  OBBEKTHUHT  KOHTpactura, ¢oH
PaBLWAHAVUIMHUHI  JapaXkacura Ba OOBeKTHMHr 6ypuak

ynuyamura 6of vk,
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LyHpan Kuamb, OO6BEKT KYPUHMULLIMHUHT 6GepuaraH
JapaXkaCMHW  TabMUHAAW  y4yH, GOH  paBLUAHJIUTUHM
aHUKnaw no3vmMm; wy 6bwunaH 6upra, obekTHUHr bypuak
yi4aMu Ba YHUMHI GOHAM KOHTPACcTM KaH4da Kam 6ynca,
paBLUaHANKHWHI HOPManaHraH gapa)<acu katra 6ynaauw.

Mabaym 6ypuak yndyamanm o6bekT KYPUHULLUHWUHT
b6epunraH gapaxacMHW TabMWUHAOBYM GOH paBLUAHAUTVNHN
aHVKMALW y4yH HOMOrpammanapgaH eovganaHunagn.

PaBwaHAnkHn xucobnawpa Ba ynyawaa By>XyAra
KenaguraH KUWNHYMAMKNAP HaTMXXacuaa, amannm
lwapouTaapaa, EpUTUAraHANK gapaxkacu Ba UL FO3aCUHUHT
(bOHHWHT) KanTapuw KO3PPULUMEHTN KyanaHUNaau.

byHaa, €PUTUATaHAVKHUHE y3rapMaciamru xam >yjaa
KaTTa poJib yuHanauw.

Nw  ro3acuparn  épUTUATAHAMKHUHT  TebpaHuw,
3NeKTP TapMOfuja KYUNaHUWHUHI  TebpaHuwmn  éku
yrapmMac Tok  6unaH  TabMuWHAAETraH  paspsasauv
YNPOKNAPUHUHT EpyFanK OKUMWHN TebpaHuMLLK
HaTuXacnga 6yanwmn MyMKuH.

Eputi  Tapmoknapuga  KyulaHuwy — TebpaHumLLm
HopMasiaHagw.

Nw  ro3acuparn  EpUTUATAHANK  TeBpaHULWWHUHT
uykypaurn, (acocun cababwn, paspaganm  umMpokaappa
EepyFAnK OKUMWHWHT TebpaHuLn HaTuXacuaa),
EPUTUNTAHNUKHUHT  TebpaHnw  ko3dpoduumeHTn bGunaH

6oxonaHagun:
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KT — Emax _ Emin -100%
2

cp

6y epaa: Enu -TebpaHvw gaBpuaarn EpUTUATAHANKHUHT SHT
KatTa Kunmatu, JIK
E..- TebpaHuw pgaBpugarn EpUTUATaHANKHUHE 3SHT
KWYMK Kumnmatw, JIK
E. -y aaBpaarv EpUTraHaMKHUHT ypTada KMnmatu.
CaHoart KOpXOHanapu YUYH, TebpaHuLL
KO3IDPUUMEHTUHUHT KMMAMATKU, MW aHUKAUTXM Ba EpUTUL

cuctemacy bunaH mebépiaHaaw.

CyHBbUM épUTnLL KONganapu Ba Hopmaaapu

CaHoaT KOpxoHanap y4YyH CyHbUM EpUTULL KouAanapu
6upuHUM mapta Tuxogees .M. TOMOHMAAH ApaTuaraH Ba
1928 nnnm knputuarax.

CyHbun éputnw  Hopmasapu 1971 pan  6ownab
KUPUTUTraH.

AHrM  HOpManapHWHr acocun Gapku Kyvmaaruya:
KyLIMa, EpUTULL CUCTEMAcKAa aHUK Kypull uwaapu YJyH
EPUTUNTAHANK  JapaXkaCcMHM  OWUPUAMWKM Ba  UW
XOWnapuvHu éputnw cndatmra KynnnagmraH tanabnapHu

aH4ya oWMpuUANLWInNAMP.

Erapsan paBLUaH/IMKHU TabMUH/IALL
bus 6unamunskn, HopmManap paBLAHAWKHW 3Mac,

EPUTUATAHANKHW Benrnnanaw.
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EputuaraHnukHu  HopmanaétraHga (MebépnaérraH)
Kynnaarnnap xmcobra onvHagu:

-06beKTHUHI Bypuak yadamnapu (Kypuvw MLWAAPUHM
AHUKNUTN);

-GOHNM OOBEKTHM KOHTPACTM Ba WW  HO3ACKHMU
Kautapuw ko3dpouumeHTn (By KaTTannkaap KaH4da KuMuumk
6ynca, WyH4Ya EPUTUATAHAVK FOKOPW ByanLwIn Kepak).

BynapaaH Tawkapu Kyumuaarum KywrmMmya oOMUANap
xmcobra onMHagw:

-KVU3FUH KypuL UWWHWHT AaBOM 3TUK (MyAaaTth);

-F03aHUHI (CUPTHUHI) Kypuw MangoHuaa Tawku ¢GoH
paBWaHAUrMAaH aHya QapK KuaaguraH pasBLIAHAUKHU
MaBXyAaNrn (MCCUK MeTaNNHU KauTa ULWNOBYM Liexiap);

CaHoaT KOPXOHaMapWHWHI unwnab Jmkapuvw Ba
épgaMmum  xXoHanapu, OMHO Tawkapacuaarm  unwnab
UMKAPMWLL >KOWJIapW, >KamoaT Ba Typap >Xou O6uHonapwy,
Kyyanap, Wyn Ba MauZoHNap YYyH EPUTUATAHANK anoxmaa
HOopMasiaHaaw.

Hopmanap 3Hr KUumk EpuUTUAraHAnKHU benrnnavaw;
byHaa EpuTUWI  yCKyHanapuHW  To3ajaw  onguaaH
éPUTUNAETraH FO3aHWHT 3HT éMOH HyKTanapuga by byanm
Kepak. HopmanapHu nxtmépum owmpuil MyMKUH 3Mac.

Arap ywby o06bekT y4yH EPUTUATaHAMKHW COXaBUW
HopManapu MaBXya 6ynca, yHAa MaHa Wy HopMmanap
KynnaHunagn. Xamma wmwnap, obvektaaH Kysrauya 6yaraH

macoda 0,5 M pgaH owmacamrn Ba 6owka dapkaoOBUM
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Xycycuatnap waptu  6yrmnua, 06BbeKT yavyamaapuHu
dapkura 60fF MK xona4a, Aapaxkanapra 6yanHrax.

Kantapnw  KO3pPUUEHTUHUHT  Knumatn  byrmunuda
épuTnNaéTran to3anap 3 rypyxra yavHaaw.

®oH caHanagm:

épyr - p>04 6yaraHga p - QOHHMHI KauTapuLl
KO3 OULMEHTN;

ypTaua - p=0,2-0,4 6ynraHaa;

KOPOHFU - p<0,2 BynraHaa;

KopTpacT caHanagn: pJapaxaHu TaHJaw  YYyH:
Po — Py

Py
KaTTa - k>0,5 6yaraHga ypTta - 0,2<K<0,5

K =

Knumk- K<0,2

Kypnwra owung wuwnapHu MypakkabnawtupyBum Exu
EHIrMANAWTMPYBUN  BenrmnapHn  MaBxyaaurura 60fauvK
xonaa EPUTUATAHNNKHUA HOpMaJiaHraH Aapakacu
OWNPUANLWN EKN KaMauTupuamwun MyMkuH. MacanaH,
arap ¢apknoBun obvekTaaH Ky3rada 6yaraH macoda 0,5 m
JaH katta 6ynca, éputuaraHank 6up  NofoHara
KyTapuanwu N03UM; AOUMUU NWnaTUAMangmnraH yckyHanm
XOHanapaa 3ca épUTUAraHAnK 6up NoFoHara TyLWMpUANLIN

MYMKWH. (MabJyMOTHOMAaHW KapaHr).

Kypuw manaoHnaa pasluaHANKAApPHN Kynan y3apo

Hucbatm
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KombuHauuanaHraH (Buprannkaarm) épUTULL
lapouTMaa paBLUAHINKHUY Kyaan TaKkCUMIaHMLLUNHW cakaaLl
YUYH YMYyMUWN EPUTULL CUCTeMacK, EPUTULLIHM XaMMma
HopMacuHU 10% HKWM TawKkua KUAUW  I03UM: JIeKUH
NIOMEHUCUEHT uumpokiapu ydyH -150 nk paH, yyrFnaHma
unpoknap yuyyH 50 nk gaH, kmumk 6yamacamrm Ba J14 -500
Nk paH, 44-100 nk gaH owmacanrm kepak. Ly makcag y4yH
Tabuunm éputnw bynmaraH €ku etapam byamaraH vwnab
unKapuw >owunapuna KombuHauuanaHraH éputumaaru
yMymMun Eputnwl xamma HopmacuHum 20% Hu  Tawkun
KWAULLIN Kepak.

ByHaan nwnab umkapuw xonnapuaa ymymmn €putnil
NFOMUHECLEHT umpoknapu yuyH - 200 ak gaH, JdyfiaHma
unpoknap -100 nk gaH kam 6yamaraH EpUTUATaHAUKHW
XOCUA KNIULL Kepak.

YMymMun  Eputnil  EPYFAUK  YCKYHaNapUHWHI - Ky3ra
TabCUPUHN  KaMaUTUPULLIMHW  Yekiaw  Yy4dyH, ywby
Xowmnapga baxkapunaguraH nwnapra 60FAnK xonaa Ky3Hu
KaMauTUpuLW  KaTTaJIMTUHUHT  CYHIW  pyxcaT  3TWUAraH
Knmatnapu benrnnaHraH (TyFpu AATUPOKANK HOpManapw).
Bup BakTHWHr y3uaa KauTapuaraH AATUPOKJANK XaMm

6enrnnaHaaw.

Eputunranankum Ba 3axupa  K03pPULNEHTUHM

TaH/1all
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MabnymoTHOManapga 1974 wvunga  Knputuarad
y3rapuwnapHm xmcobra onraH xonga, Chulll -A9-71
HOpManapu KenTupuaraH.

Mabaym uw Typu YUYyH EPUTUATAHAMK Japaxkacu
aHUKNAHraH4a KypunaétraH épyFamK YCKYHacun yUyH Kabyn
KWIMHFaH E€pyFankK MaHbacu Ba €puUTull CUCTEMACUHWHT
XWUAN (Typwn) XMcobra oNVHULLN IO3UM.

CHuIl Hopmanapu 6ynnua EPUTUATAHAVK AapaXkacu
dapkioBum 06bekT yadamnapura (bypuak ynuyamnapwu),
bOHAN OOBEKTHM KOHTpacTMra Ba GOHHUHI KauTapuL
koapduumeHtnra (MW r03acuHK)  BOFAMK  X0NAa
aHWKAaHaaW.

Aemak, 6y napameTpaapHUHI XaMMacCVHW aHMKAaLL
Kepak:

1. JapaxaHu TaHnaw y4yyH 6ypuak yndamu xapdnap
éKM  COHNap  YUM3VMKUHW  KaauHaurn  bunaH
aHVKNaHaaW, B6yHAa Kypul MWK OK KOFo3 ¢oHuaa
YaPHU aXXPUTULLHW TalLKWA KWNaau.

2. ®oHAN OOBEKTHUMHI KOHTpAcTM o06bekT 6unaH
GOHHUHT KanTapuw Ko3ppuumnmeHtTrnapn anmpmacmHm
GOHHUHT  KanmTapuw  kKodpoduumnmeHtura Hucbatu
6bunaH aHWKnNaHagM Ba MW HO3aCUHKM p cn bunaH
AapaXkaHW TaHNaLW YUyH KyaiaHuaagu.

MabaymoTHOManapga v to3acu Ba nwnab umkapuwl
XOWNAPUHWUHT  3HI  KUYUK  EPUTUATAHAUTMHU  HOpPMacCK

KENTUPUATaH. XaMMa uLWiap aHuMKAurm 6bymmua obekTHu
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dapknaw ynuamwura (byHaa, ob6bekTaaH Ky3raya 6ynaraH
macoda 0,5 m gaH owmacamru waptn bunaH) 6oFanK xonaa
6 Ta fapa>kanapra 6yanHraH.

BynapaaH Talkapwm, y3-y3uaaH HypAaHYyBUYM
MaTtepuannap Ba Maxcynotnap 6wunaH 6ofauk  6yaraH
nwiap, MacanaH, NCCMK MeTalHW KauTa ULWAOBYM Lexaap
(VI - papaxa), vwnab umkapuw >XapaéHun 6opuLnHK
dakat Hazopat Kuamb Typuw wuvwnapu (anoxupa Knuuk
obbekTnapHu dapknaw Tanab kuamHmangm) (VII - gapaxa)
Ba becyHakan Ba coumnyB4YaH MaTepuananap ombopwugaru
nwnap (IX - papaxa).

BupnHun 5 T1a papaxanap aHUK WWAAPHU Y3 muura
onagn Ba xap ©6upu doHaarm o0b6bekTHM dapknal
KOHTpacanura Ba (GOHHUHI KauTapuw Xycycuataapura
(EpuTmnaétrad to3a) 6ofanMk xonga 4 Ta Japaxkanapra
bynnHaaw.

ByHaa KoHTpacTaapHu 3 Ta rypyxm 6enrvnaHraH.

Knunk K<0,2), ypta (0,2<K<0,5) Ba katTa (K>0,5).

Kavtapuyw koaddpuumeHtn bynmua éputunaértran
ro3anap 3 Ta rypyxra 6yavHagm (byHun rokopuga KypuaraH).

Xap Kancm gapaxauda yuyyH épUTUATAHAUKHN HT KUUNK
KUMMATN aHUKNAHTraH. Xap Kancum gdapakajgarm MuHuUMan
EPUTUATAHAVUKHMN 3HI KaTTa KUAMATUHU KYpULL WLIMHUHT
JHI  OFfUP LWapouTMra TYyFpu Kenagn, SAbHU  KNUKK

KOHTPOCT/IN KOPOHFU dOHAa 06BEKTHM dapKaaLl xoanapw;
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XapBannapgaH KypuHU6 Typnbanku, EpUTUATAHANKHN
3HI  HOKOPW KMMMaTtnapu KombuHauwnaHraH (apasa)
(yMymunm  +  Maxanamm)  Eéputul  CUcTemMacum  YuyH
HopMannaHraH. by Maxanaumm EpuUTUHK XycycuaTnapu
bunaH 6enrvnaHagM, AbHU KNUMK KyBBaTAM UYMPOKIAp
épAamMmaa yiapHU ML to3acura MakCuman AKMHAaWTnpmo,
EPUTUNTAHINKHN FOKOPW AapaxkanapuHU XOCUA KNNLLL.

Arap wnwnab uyukapuw >ownapuga ras paspagiv
UNPOKNAPUHWN MLWAATUW MYMKUMH Oynmaca €km Makcaara
MyBOOUK Oynmaca, yHAA uJyFiaHMa UYMPOKAAPHW Kynnall
pyxcat 3tunagun. byHaa, wvw >XOWAAPUHW  SHT  KMUMKK
EPUTUATAHANTU XaABaNAaH OINHAAN.

Xagsanpa kypcatuaraH EpuUTUATaHANKHU KUMAMaTK
MabayMm cababnapra Kypa bup nofonara OWNPUANLLN EKN

KaManTUPUANLLMA MYMKUH.

MacanaH.

1. Arap ky3gaH ¢apknaw obbekTuraya byaraH macoda
0,5 meTpgaH katra 6ynca, EpuTUaraHAUK >XajBanja
KypcaTuiaraH KnmmatgaH bup naroHa KyTapuamwm MyMKWH.

EputuaraHamk wkanacuHu (aapaxa KypcaTKuumHu)
nofoHanapw, Jlrokcaa.

2. Opamnap gonmo 6ynmb typagmraH Tabnmm épuUtumLL
bynmaraH >Kounapaa xam épuUTuaraHaAMkHM 6up NofoHara

KyTapuw Ky3aa TyTuaaauw.
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3. bynapgaH Tawkapu ampum xonnapaa, MacanaH
OfaM KMCKa BaKT gaBomMuga bynaguraH wnwnabuumkapuil
Xowunapuga, xamga goumo 6owkapub TypuamanauraH
YCKYHa >kownapuja EputuaraHamk 6bup  nofoHara
TYLWWMPUAULLN MYMKUH.

CaHoaT KOpXOHaNapHWHI épaamMun XKXOUnapu yuyH SHr
KUUYMK EPUTUATAHAINK HOpManapu anoxuja >aasanja
kentmpwaran (X, XI, XII - papaxxanap).

BbuHO Tawkapucuga GakapunaaguraH mwaap yyyH 3HT
KUYUK  EPUTUATAHANK  dapKiawl  OBbeKTUHUHI  Bypuak
yndamaapura 6ofank xonga HopmanaHaaw. (XIV, XVIII -
papaxanap). CaHoaT KOPXOHaNapWHWHI Xyayanapwu ydyH
(Wyn, nynak4a, TpaHCNOPT Typap >Xownapwu, TeMup nyanap
YUYH) 3HI KWYMK EPUTUATaHJNTXN HOPManapwu >ajasajja
kentupwuarat. (XIX- XXV).

Ha3opat caBonnapu:

1. EpUTULLIHWHT cndaTh KaHaan 6axonaHaam?

2. EpyTyiLL KOnAanapuHM TyLLYHTUPUG GEPUHT?

3. Vw ro3acupa paBlWaHAVK KaH4an TabMWUHAAAW Ba

KaHAan 6axonaHaan?

4. EpyFvK TeXHUKacuaa KaHaalm napaMmeTp HopManaHaan?

13-MADBPY3A

Eputui KypmamanapumHm nonmxanaiu
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Pexa:

1. /lonxa matepuaniapuHu xaxxmMum Ba MasMmyHMW.
2. w1 ynsamanapuHUHL TYLLYHTUPULL XaTW.

3. EpyFimk MaHb6acMHM Ba CMCTEMACKHM TaHAALLL.

4. Eputuw Typnapwm.

EpnTniu KypuamanapvHm nomxanad.

Jlonnxa maTepmannapmHm xaXkMv Ba Ma3MyHU

EpTULL  KypUAManapuHUHE NOMMXacu MKKM 6ockmuaa
TauépnaHaau:

1. TexHUK fonmxa.

2. N unsmanapu.

Jlovivixa yqyH Kynnaarniap Kepax:

Ob6bekTHM b6ow pexkacn, BUHONAPHUHT Kypuauw Ba
TEXHONOIMK, TOK MaHbaun xaknaa Mabaymotaap.

TEXHUK J1IOMNXa KYUMAATUAGPHU V3 UYNTra ONa4MN;

TywyHTMPULL XaTW, acoOCUN TEXHUK KypcaTKuuaap
XaABanu, UMpPOKynap, INeKTp YyCKyHanap, cumaap,
kabennap Tyfpucmaa MmabaymoTaap, CMeTaHW.

Vil unsmanapu KymnaarniapHm y3 ndmra o1a4u:;

TywyHTMpUW  XxaTW,  YNPOKNApP,  TabMMHJIOBUM
TapMOKNap, LWWTAap, BblKAOYaTennap, posetkanap Ba

6oluKanapHn KyBBaT Bynnua KynnaaauraH >xon pexkanapu
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Ba XapaKTep/in KeCcumnap, UYMpoknap, Wutaap, eéputuil
TapPMOKNAPUHM  yTKasuW  Kypuamanap  TYryHJAapuHM
KOHCTPYKTMB 4M3Masapw, MaTepuan Ba >XUxo3aap Y4yH
Mab/ayMOTAap, CMeTa Ba 6olukanap.

Vil unsmanapuviHn tanépiatll.

Nw unsmanapwu, TacavknaHraH TeXHUK ionmxa acocmaa
ApaTunagn Ba 3NeKTP UUFULW nwaapuHn baxkapuw y4yH
kKepak 6ynagn. Nw umamanapmaa cmetara dakaT aHUKANK
KUPUTUAAAN, YMYMUN EPUTULL XapaxkaTaapwu 3ca y3rapmawu
Konaawn. (TEXHUK nommxara naoBa KUJANHIaH).

Pexxa 6m1aH Yn3masiapHu PacMuviIaLLTupILLL

TabMuHAaw  maHbacuaaH rypyxam  uvnnaaprada
bynraH TapMoOK/aap TabMMWHAOBUM TapMOKJaap Aeunnagu.
[ypyxan WwutnapaaH Jumpokraya OynraH Tapmokaap,
'YpYyxan TapMoKaap genmaagu.

TabMMHAOBUN Ba rypyxan TapMoKap, y31yKCU3 KaaunH

unsuvknap bunaH 6enrmnaHaan.

Cumnap coHun
KyBBaT 6ymmnua pexkacn 60p umsmanap ydyH macitab:
1: 100; 1: 200
bow pexanun umama yuyH: 1:1000; 1:500
LapTam 6enrmnap Ba pexa umamacugarm TylwyHTUpuULL
épaamMmnaa, INEKTP EPUTULL YCKYHANAPUHN XaMMa TyNaanru
(batadbcnnnnrn) YNPOKNAPHUHT >XOWAALUNL, CUMIAPHUHT

KECUM HO3aCK Ba MapKacu, xamaa YNapHUHT ETKU3ULL YCyau,
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EPYFNK KaTTanurn Ba TapMOK KyuJaHULLW, PO3eTKanapHu
Ba BbIK/JtOYaTENNAP, TaKCUMAOBUN NMYHKTAAPHWY, LNTAAPHW,
aBTOMATJapHU >KOWNALINLIKN, XaMMa 3/1EKTP YCKYyHaJlapHM
TUMNIApW Ba YapPHUHT Ternwam Taptnbnapu.

Opatpa, 6up rypyxam umsmuk 6mnaH 3 T1a 6up dasanm

rypyxaap yMyMun HOAAM cum BunaH KypcatuaraH bynagw.

MacanaH.

4(1x6) MM?2 - kKecum to3acum 6 mMm?2 byaraH 4 Ta 6up
ToMupan cumaap. LWaptam 6earvnapHm xyaa axwm 6manw
Ba UM3ManapHu yKUn oanL Kepak.

3aBOAHMHI 6OW peXacMHU Y3 nuura OJlyBuUM
unsmanap. by umamanappa, ogaTtaa TaWKM EpuUTULL
TapMOKAapy, HUMCTaHuuanap, aTtpobHM  EPUTULLIHK
bowkapyBun Tapmokaap 6ynaan. by epaa xam
TYLWYHTUPUWLL Ba WapTam bearnnap 6ynaaw.

BynapgaaH Tawkapw, uvW uM3Manapura, EputuL
YCKYHaNapUHUHI  anoxmaa >S/eMeHTAapuHU KOHCTPYKTUB

UM3MaJslapn XaM Knpagn.

N umamanapvHUHT TYLUYHTUPULL XaTU
3 Ta KncmaaH nbopar:
1. YMyMum Kncm:
a) NOUNXaHW ApaTuLL yYyH MabayMoTAap;
6) EpuTUNaétraH OOBEKTHUHI  XapaKTepuCTMKacK

(YpHaTWAraH KyBBatu, yMyMmnn ManfioHw);
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B) OyrOpTMauuHWHI Tanabwm Ba wmATMMOCK (HOpMara
KapLum bkamaca);

2. EPYFNUK-TEXHUK KUCMU:

a) EPYFAMK MaHbanHM TaH aL;

6) EpUTULL CMCTEMACUHM TaHaLL;

B) EPUTTaHJINKHWN TaHAaLL;

r) éputnw acbobaapmHU TypUHU TaH aLL;

A) EpuTunaétraH MangoHAa EpuUTULL YCKYyHanapuHu
YKOMNALWTUPULL;

dNeKTp EpUTULLMHK xucobnawpa: épyFamk MaHbanHM
COHM Ba KyBBaTM aHWKNaAHagM Ba XaMMa MabJymMoTaap-
CBETOTEXHUK BEAOMOCTIa KUpUTUNASMW.

3. DNeKTp KNCMMU:

a) EépUTULW YCKYHANAPUHUHI TbMUWHAAW CXEMACUHWU
TaHNaLL;

6) KyunaHuLWNap CMCTEMACUHM TaHaLL;

B) TYPYXJWN WMUTAAPHN Ba TAPMOK TPaCcCaCUHUN XXOUUNHU
aHVK ALY,

) cMMap MapKacuHW Ba TAPMOKHU ETKM3ULL YCYNUNHU
TaH AL,

A) JNeKTp TOKMAaAH 3apajfaHuWAAH  XMMOAJAAHULL
yopaslapuHN aHUKNALL;

) 31eKTp TapPMOFUHN xncobaly;

Epyrank maH6avHu TaHaLw

Acocnn épyfFank maHbanapw:
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1. YyrnaHma unpokiapw;

2. JllomMuHecueHT  uupoknapu (ra3  paspagauv
YMpoKaapwn);

3. APJ1 unpoknapwu (paspagan én Ynpoknap);

Xap 6up épyfank MaHb6auHWHTr aBd3aNIUTMHM Ba
KaMUYUAUTUHU Xmncobra onmb, xap 6up >XOn yuyH TyFpu
KenagmraH maHbau:

-eTapAn  EPUTTAHAUTMHK, CaMapajopPAUrMHM  UWwAaa
KyNaWAUTUHW, TaH HaPXUHW, XM3MaT JaBpUHM Ba Holukanap
HyKTan HasapuiaH TaHAaL Kepak.

MaHa wWyHAanm TaxAun  Hatmkacmaa ©Oup  KaHua
Taknmudnap KMJanHraH:

-boLwKapyB, uM3Ma YKyB XOHanapuga, paxbapuvar Ba
»Kamoat 6uHonapuga, wvwnab uyuKapuw >kownapuaa
NIOMUHECLEHT UYMPOKJAPMHM Kyanaw Takand 3tuw. fAHa
bynap: épgamum xounapga (caH - TyryHaapaa,
3uHanosnapaa, Kopuaopnapga, Myseu, ranepuanapga Ba
6olwKanap) Kyn1aaHUAUWN MYyMKUH.

Arap xoHa xapopatm + 5°C kumumk 6ynca (y30K

MyaaaTra) yHAa JFOMUHECLUEHT YUMpPOoKIap KyaiaHnaManau.

Eputii cucremacuhm TaHnaww
1. YMymMum bump tekmc éputumil cuctemacwm.
By cucrtemaga, xap ©6up Katopgarum u4upoknap
opacmgarn mMacoda Ba Katophnap opacugaru macodanap

y3rapmac ywnab typunaaun. byHganm 6up TeKnc YnpoknapHm
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TaKkCMMAL, XOHaHWHT XaMMa MarvoHuaa éputul 6up xun
LLAPOUTUHM ApaTULL Kepak bynaca, KyanaHunaau.

2. TapKanuwm yeksiaHraH yMyMunm éputumil cuctemacu.

by cucrema. osnauHrura, KaparaHga ypHaTuarad
KyBBaTW Kamamtupuw 6unaH bupra, EpUtUwHK cudaTrHm
owuvpagn (EpPYyFANK OKUMUHM  Kepakau  WYHauLra
robopagm Ba AKMH >XOMWAAWraH >XMXO03NAaPHUHT COACUHU
NYK Knnaam).

3. Kywma (KoMburHaumanaHraH) Eputnil cMcteMacu.

By, XoHaHn ymMymunm éputul Ba MWW HO3aJapUHN
Maxananu éputuwnapgaH, Tawkun Ttonaaun. by cuctema,
KaTTa OownaHfuy xapaxatnap OwnaH xapakrepsiaHagu
(Maxannmn  éputnl  yCcKyHanapura  KeTraH  Kylmmuda
Xapaxkatnap HaTuxacuga), nekuH bup kaHua ad3anamknapu
6op:

1. Knumk ypHatuaraH KyBBaTW Ba 3NeKTp 3Heprus
capdw, by 3ca anekTp aHeprusa 6axoCcMHN KamanTupaay;

2. EpuTuLLHW nwnatmwaa Kynanamrm Ba
MOChawyBYaHAUIX  (HasopaTt, YUPOKNAapPHM TabMupaall
copjanalwiagn, Ba JNEKTP SHEPrusaHn Texaw WMMKOHUATU
owlaan);

3. EpyfiMK  OKMMM  WYHaAMWIVHK  Y3rapTypuLL
MYMKUHAWUTA Ba COANAPHU >XXOWJALWIULIVMHWN Y3rapTmpuwl Ba

KypuL AapaXkaCcMHW y3rapTupuLl MyMKUHAWTY;

Epytiw Typnapm
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1. w éputrun. 2. asxkynogsa (xanokatav)EpuTuLL.

Nw éputnw yckyHanapu, xamma xoJjga, Kepak (arap,
daBkynogaa éputul bynca xam).

I. ®aBkynnogna EpuTtv arap U EPUTULLIMHU  NYK
6yanwn kymmaarm cababnapra onmb kenca, KynnaHunagu:

a) noptnaw, €HfVH, OJaMNapHU  3axap/aHuLLW,
lWMKaCTAaHULWKY, YAUM (JaBonawl Myaccacasiapw, ogamnap
Kyn >konaap, nwnab umkapmiw).

6) TEXHONOMNK XapaéHHW y30K by3ca;

B) KOpXOHanapHw  Ba  LlWaxaphapHW  XaéTuu
MapKa3NapuHUHI UWnHK By3ca, anoka Ba 31EKTPO Ba CyB
TabMUWHAALWM ULWINHK By3ca.

Eputnaranavk: 2-30 nk - 6uHO wumaa, 1-5 nk - 6GuHO
TaLLKapucu.

II. Opamnap 3Bakyaumsa KuavHaétraHaa ¢asKyanoaa
éputnw 0,5 nk - 6uHO wnumga 0,2 Nk - TawkKapwucuaa;
daBKynoasa EpUTULL YUMPOKNapuaa MW éPUTULL YNPOKNapU
aXpatunagam Ba Maxcyc 6enrn kyumnaaw.

EpUTULL KypUAMaCUHUHT  Ba3ndacu-EpUTUAraHANKHUHT
Kepaknn cndpatuHM  TabMuHaawaup. LWyHaan  kmuaunb,
FOKOpUAa KypcaTuaraH omwanapaap (06bekT KypuHuumra
TabCUp KWIYBUM), JOMMXanalwl nantmga xmcobra oavHuLn
Kepak. LUYyHWHr yuyH, ynap CyHbUU EPUTULLHUHT amManaaru

HOPMACNHUHI aCOCUHU TallKNA Knnagw.

Ha3opat caBonnapm:
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1. TexHnK nonmxa ageraHaa HUMa TyLWwyHUNaan?
2. /w unsmanapuHUHF TapKUOUMHKN caHab YTUHI?
3. EpyFank maH6avHUHT TypW KaHaam TaHnaHaan?

4. EpuTViLI cMcTeMacy KaHaal TaHnaHaam?

14-MADBPY3A
Eputnw kypuamanapumHm xucobnaw

Pexa:
1. Epmmm KypuamanapuHu xmcobnaw ycyanapw.

2. YpHaTuAraH éputy KyBBaTUHM Xucobal.

Eputuw KypuamanapuHm xucobnaw ycyanapm

Eputvin  kypunmanapvHu  xucobnaw  geraHga: -
MebEpJiaHraH HOPMaNaHraH, EPUTUNTAHAVNKHN
TabMWHNOBUYM EPYFAMK MaHOACMHM COHMHW Ba KyBBaTUHM
aHUKNAW EKN EpUTULL KYPUAMACU XOCWUJ KWJITaH XaKUKUK
EPUTUNTAHAVKHW aHUKAALW TyLIYHWAAAMW.

Xmcob to3acmpa XOCUA KUAMHAETraH EPUTUATAHANKHU
TyFpu (beBocuTa t03aga TyLaAETraH EPyFaNK OKMMMU XOCUJ
KnaraH) Ba KamTapwaraH (bolwka ro3anapgaH KanTapuauil
HaTu>Kacmaa xMcob tro3acura TywaétraH EpyFanK OKUMMU
XOCUA KUaraH) Tapkmbnap tap3vga Kypuw MyMKUH:

E=E; +E,
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E7p— MaH6aHW HYp (EpyFanK) TaKCMMAAHULWK BunaH Ba
YHW t03ara HMcbataH xxomnawnwy bunaH aHKIaHaaW.

Ex— 3ca KanTapyBuu r03asapra TyllaétraH Ba YAapHUHT
yndamaapu bunaH xapakrtepaaHaam (gesop, wudtnap).

Xmcoban to3a — EPUTUATaHANK MebEPNAHTaH Ho3aaup
(kyn xonnapaa, nongaH 0,8 m banaHgnvkga >KownawuraH
LAPTAM 03a Kabyn KunvHagw).

EpUtmaraHavkim — TyFpu TapKMBUHU  (KUCMUHMN)
xncobnaw ycynvHu TaHaaw — maHba Typura 6ofavk.

MaHbaHn wuvkkura 6yamw MyMKMH (yad4amm  Ba
éputunaguraH  to3arada byaraH  macodara  Kapab),
HYKTaCMMOH Ba YM3UKWN.

1. HyxracumoH: - npoXeKTopAaap, uyF/laHMa Ba
NOMWUHUCLEHT UMPOKAM EPUTULL  YCKYHanapu (ymymun
MaKcaaAa KyanaHwnaguraH) - KyrnmHya ynap éputnnagumran
F03aJaH Y30KJa >XXOWallraH, ynapHW HyKTa Tap3vga Kypui
MYMKWH Ba EPYFANK KYUMHN TaKCUMAQHULLMHN YM3UKNApU
6unaH xapaktepaawl MyMKWH.

2. Yusuxnan: - OGup KaTop  >KOMAALITUPUATaH
NIOMWUHUCLEHT UUMPOKNAPHM EPYFAMK YCKyHanapun 6up
TeKnc éputunagurad naHennap. bynapHuHr ynuamnapwu
éputuaraH tosaraya 6ynraH macodara fKuH. Jlonmmxanaw
TaXkKpmbacuaa 3Hr KeHr TapkaaraH — I rypyx, n1eKmH oxupru

nantaa Il rypyx KeHr KysinaHuaMokaa.
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EputnaranankHm TyFpm Ba Kautapuaras
TapkubnapuHmu 6upra xucobnaw. YpHatuara
KyBBaT/lapHM Xxmucobnauu.

Eputnw  kypuamanapvHm  6yHaain  xucobnai, arap
EPYFAVNK OKMMUK xmcob to3acm  6Hymumua 6up Tekuc
TaKCMMAaHraH 6ynca (KynnMH4Ya yMyMUW Makcas EéputuLu
yCKyHanapwm), >xyaa ocoH bynaaw.

ByHpan wapoutga, XxMcob  H03aCUHMHI  ypTada
EPUTUNTAHAUTN Ba EPUTULL YCKYHACUHUHI donganaHuLl
KO3pPUUMeHTN TywyHuYanapu kuputunagn. donganaHunw
kKo3podunumeHtn (Ky,), xncob to3acura TywaéTraH EpyFank
OKUMUHU @, EPYFANK MAHOACMHUHT EPYFANK OKUMUra

HUcbaTn TywyHunagun. AbHu

K., = i

nd,
ij?*’ 70,50 30 by epaa: N-€pyfFanK

0,55 705010  MaHOaCMHUHT COHM.

045 5030, 10 by ko3dpdunumeHT, maHba
EZ; ‘ EpyFANK OKUMWHWN
015 Px=30, pa=l0 px=10 dorganaHuLL
005 L . N, caMapagopAuUrMHN  KypcaTtuo,
P2 6up TOMOHJAAH-EPYFANK

TaKCUMJIQHULIM Ba YCKYHaNAPHUWHI >Xouaawuwmn 6una,
MKKMHYM TOMOHZAH EpuUTUNaéTraH XOHa Yyadamaapu Ba
YHUHT  [03a/lapuvHW  KauTapuw  xycycuatnapn  bunaH

aHVKNAHaAW.
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XOHa nHaekcu:
. ab
H, (a+b)

@

a,0-XOHaHVHI 3HW Ba Yy3yHauru: H, -maHbaHu, xmcobau
to3agaH 6GanaHganrn. PacmaaH KypuHUG Typmbamkun: ¢
owca, Ko, owagmn, YyHkn byHaa xmcobaum ro3ara TywaértraH
EPYFAMK OKMMW Kynasawn, (Hp, kamanmwwim bunan).

pw, pmp px - wWndT, AeBop Ba xMcob to3anapuiHK
KO3pDULMEHT Kantapu KosddbuumneHTaapw.

Arap pw, pg px owca. K, owagu, 4YyHKn 6yHaa
6upnHUM B6op KauTapuanw HaTuxacuaa ncpod bynaguraH
EPYFNMK OKMMW Kamasaaw,

Arap Koy HUHI KMMMaTn Mabaym bynca, yHaa xmcobaum
FO3aHWHT ypTaya EpUTUATAHINTA:

D K., -n-@

X

E = =
s -K S, -K

by epaa: Si-xMcob K3aCUHUHT MangOHMN.

K-3axunpa ko3dppunumenTu (1,3+1,5).

OnvHraH noopa, Teckapy MacanaHm eudull yyyH Kyn
KyNnaHunagn, abHn bepuaraH yptada épUTUAraHANK XOCH
KWW YYYH Kepak bynraH épyFank oKUMUHU (MaHBaCcKHM)

Xxncobnawu.
E, S, K
n- Key

YH,u,a @r —

CyHBbUM épUTNLL HOpMaiapuaa yprada amac, 3Hr KN4k

EPUTUATAHANK MebEpaaHagn (aHa EpyFaMK OKMMK 6up
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TEKUC TaKCMMAAHMauauv), LWYHUHT  YYyH, Y3rapTypuLL

KO3POULIMEHTN KNpUTUAALMW.

Z — ypm

E

MU H

By KO3GPUUMEHTHMHT KUMMaTK YCKYHaHWHT EpYyFfaunK
TaKCUMAAHWLLUM  Ba  YNApHUHT  Xounawwuwwura  6ofFamK
(kagBannapga 6epwvnran), Z=1,0-1,25.

Z Ko3bOOUUMEHTMHN xmcobra oamb, MmebépsaHraH
EPUTUATAHAVKHN  XOCUA  KUAUW  YYyH 3apyp 6yaraH

MaHBOaHWHT EPYFANK OKUMU:
_E,-S,-K-Z
n- Ké'.y

D

r

by epaa: £v- EPUTUATAHAUKHUHT MebEPaaHraH KMmmatu.

EpyFiMk OKMMUHM xucobiaHraH KuiiMaTu Ba TapMOK
KyyaaHuwm 6ymmya - MaHba KyBBaTWM Ba YCKYHAHWHT
YMYMUWN YPHATUATaH KyBBaTW aHUKAaHaAW.

Arap, CcTaHaapT uupoOKaap wuwnatanca, EpuTuL
KypuamacuHun xucobnaw kepak bynca, yHaa Koy XkagsajaaH
OAnHaAM.

Kay=f(ycKyHa TypW, pu, p px Ba @)

XvcobnapHn  coppanawTtmpuwl  yyyH,  KHOppwWHr
bupnamum KyBBaTaap XaABaAvHWN Ty34M (CTaHAAPT YMPOKAU

YCKYHaJ1ap y‘—IyH).
Py@.o — f .(H p’S’ EH)

Ha3sopat caBonnapm:
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1. EpuTnw kypuamanapHu xucobnall ycynnapuHm antmé
YTUHI?

2. DovganaHmw  KOIPPUUMEHTU YCYJNHUHT aCOCUHU
HUMa TalWKWa Knnagn?

3. XOHa nHaeKkcu ageraHga HMma TywyHunaaun?

4. Eputiwl YCKYHaNapUHUHT KyBBaTu KaHaaun

aHWKNaHaamn?
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