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Cocrasurenu; B.W. bupronuu, O.M. Jlaput

PeLien3eHnT:

KanIimaT TEXHHUeCKHX HAyK, AOLEHT Kadeaphbl «DNEeKTpO-
cuaGxenne» A.H. T'opyos

DmeKTPHtECKoe OCBELIeHIe: METOIHYECKNE yKasaHua Ui ca-
MocTosTensHoit paborsl / I0ro-3am.. roc. yH-T; COCT.: B./. buprouH,

O.M. Jlapun. Kypek, 2017. 26 c.: un. 7. Bubnuorp.: ¢.23.

Cojlep)KaT CBeJIeHHs A/Is CaMOCTOATENbHOH paboTsl M0 AMCLHILIHHE «Dnek-
TPHYECKOE OCBEILEHHE» IUlsl CTY[EeHTOB CMELHaNbHOCTH CPEAHEro npodeccHo-
HansHOro obpazosanua 13.02.07 DnexTpocnHabxenie (o oTpacnsm).

MeTonnyeckHe yKa3aHus [peAHA3Ha4YeHBl 1A CTYNEHTOB CHNEUHATBHOCTH

CIIO 13.02.07 DnextpocHabxkeHue (10 OTPACIIAM) 3a04HOI PopMEI 00y4eHHs.

TekcT neyaraercs B aBTOPCKOH peNaKInu

Moanucano B nevars S+ /2./ 7 Mopmar 60x841/16.
Vemnew 1,51, Yu.—n3a.11,36. Tupax 100 ox3. 3akas JBecnnatno 2
[Oro-3anaanplii rocyapcTBEHHBIITY HHBCPCHTET,

305040, r.Kypck, ya.50 ner Oxrsbpa, 94
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BBEJIEHUE

ema HasbIBaloT YC-T]I)O“CTBO, I'IPC}UI&'_{H&-

fJ.llCIC'l']')H'ICCKOﬁ EPIHA B
[ anuy Ha

DnerMPUICCKUM  UCTOUINKOM €6
| nocrynaiouieii M3 ceTH
pUTCIIHOC OLILYILCITUE 1pH nonaj
WHDBI BOJIIT B IIPEJEIIax 380-780 1m.

cTBelbIX rroMenicHui 1

yeroe Juis peobpasonaiing
CRETOBOC WANYUCIIHE, BLI3LIBAIONEE 3

ceTuarky rnaza. CRCTOBOC H3IYHCHNC nmeer Ul
Jlns ccTem MICKTPHICCKOTO acieleHus ITpor3BoJL

H TIPHMCIHIAIOTCS ICKTPUUCCKHE HCT

TCPPUTOPHI TIPCIPUSITHH
phic jlensTea Ha e onvirue rpyindl 110 criocofy rerepuponaiins MMH CBETOBOI'O

OYHMKM CBETA, KOTO-

I-iBJ]}’qCIIHHI

_ ra3opaspAlbIe JTAMITsL HH3KOIO W BLICOKOTO JIABIICIHMSI,
- namiibl HAKAIHBAHHA.
B cucreMax DICKTPHUECKOro

TIpBLLIIO"ITCHHe JIOMKIO OT/1ABaTbCsI razopaspsiibimM JlamMIiaM,
He mamr HakaJiBaHHA uonycxamca

OCREICITHA TIPOU3BOJICTBCHIIBIX [HoMelcHHH
kax Oonee IKOHO-

MHUIILIM McTounuKam caera. Mcroshsosail
TOJNBKO B CIIy4ac BEBO3MONKHOCTH HIH IKE 5KOHOMMYCCKOH 1ie1ies1ecoodbpasHoCTH
IIPHMEHCITIS ra3opaspsijiHLbIX JIAMIT.

OCHOBHbIE XaPAKTCPHCTHKH NAMIL

_ noMunaishoe nanpsbienwe muratouicii ceru U, B;

— pomuHasbHas Mouocts W, Brj

— cBeTOBOM NMoTOK @, JIM;

— ceerosas oTjiava (OTHOUICHUE CBETOBOrO MOTOKA JIAMIIbI K €¢ MOILHOCTH)
d/W, nm/Brr;

- CpOK ciyxObI L, 4;

- CHAJ1 CBETOROTO MOTOKA YEPE3 OTIPC/IGIEHHOC BPEMS DKCILUTYATallHH.
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TEMA Ne |

I._).TII‘ICTDH‘ICCK"(‘ JEAMITLE HAKANHBANHS, ra30paspsinsic JAMILI HA3KOI0 nan-

JICHHN

Jaxnot naranueanus (J1H)

Jleiternne JIH ocnonano ma n3iayuciui packanciiol 1MuTM nakaja u3 Tyro-
nnaskoro merana (Bonn(ipama) mjmoro esera. B nacrosinice Bpemst BLITYCKacT-
¢ Muoro THNoBR JIH, ornuuaiongpixes oMHanbibiM NANpsHKCHHEM, MOITHOCTBIO
H PONOM TOKA, HO ONK OOBLCAMHEIHbE CJIHIIBIM TTPHILLTHIIOM [OJIY4CHHS BUIWMOro
wanyuenns (Marpes dNCKTPHUCCKUM TOKOM BOJIL(PAMOBOI HHTH JIO TEMIIEPATYPhI
2200-2800°C) 1 CXONCTBOM NPUMEHACMBIX BO BCCX KOHCTPYKIHAX OCHOBHLIX CO-
CTaBISIIONINX DNCMCHTOR.

Oun MMeIoT WMpoKoe pacnpocTpanchue (Ho riiasnbiM 0bpasoM Juis ocBe-
[LEHHA JKHJILIX TIOMCLIEHHH), Oharoiapsi CBOHM  CIC/LYIOTIIMM JIOCTOHIICTRAM:

— OTHOCHTENLHO HU3KAs CTOUMOCTD;

— MPOCTOTA B H3IOTOBIICITHH;

— y106CTBO W HANICHKHOCTL B IKCILIyaTaluu (He TpedyIoT BKIIIOUCHTA B CETh
JIOTIONTHUTENBHLIX ITYCKOBBIX YCTPOWCTB, MMCIOT 11€311a4HTCIIbHBIH NMEPHOJL PasIo-
paHMsl, KOMMAKTHBI, IPAKTHIECKHM HE 3aBUCAT OT YCIOBHH OKpYXAIOUICH CPejbl,
CBETOBOI MOTOK K KOHILY CPOKa CJIyKOBI CIIHIKAETCSt HE3HAUUTCIIBLIIO).

Oanaxko JIH mMeroT 1 cyliecTBeHHBIE HEJIOCTATKH:

— nu3kas ceerosas otaava (7..20 nM/BT), a, cncloBaTenbHO, HEDKOHOMUY-
HOCTB 3KCTLyaTaLMH;

— Hebosiboi cpox cnyxk6ob! (10 2,5 Thic. HacoB.);

— pebnaronpuaTHLIE  CHCKTPATLHLIH  cocran  nwayucuus  (npeobhananue
JKENTON M KpAacHOil HacTei CHEKTPa 1PH 1E0CTaTIe B cutieli 1t (hnoicroroii ero
HACTAX 110 CPABHCHMIO C CCTCCTBCIILIM CRETOM);

— HEPALMOIANLIOE PACHPEICHCING CRETOROIO 1TOTOKA Ut Conminnersa
JaMIn, 910 Tpebyer DPUMENCITHA OCBETITCILNOI APMATYPBL (CRETRIANITHKOR),

I wnozennnte gamnot naapnaan (1)

Oy pmeror no epastienmto ¢ o0nminie JIETHosee micokiii cpox cnyxm,
SHAHTCHLIO MCHBIINC PRIMEPBI, DOJICE TIICOKNIE TEPNOCTOIKOU T AL AMENIe-
CIYIO HPOUHIOCT L, OUArOIP IPHIMEHICTIIO KEPICHOT KOROL, 1 THOKE Hoiiiien-

1y10 coeroorany. Meroningicom omrmecicoro ryvemse nUIED siiseves: paeo-
FPCTHI DUCKEPUICCIHM TOKOM JI0 TCMECPITY PR CREMCTITE IPOROIINK, WROWM-
ey o epee, oOCcHetusuonien FaIorennni mar (0OpAtoRInIIe e Crenke
[OA0LI JICTYUHX COC/MNCTTHIT TAJOreHon BOJLPPAMA, KOTOPHIE NENAPIIOTEN €O
1
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i ey pCIapHBIIACCS
CTCIKN pntmnmm'rcn na paCI(ilJlL‘.IIIIOII cimpain po3Bpallao] ucnapun

ATOMbI uoum\mun—m).
11 obeeneunpaloT

25-30 nm/Br H pMeloT 3HauH-
axasmpanis cpox
YCIHTORBIIOM

ceroBylo oraty of
mIME JramiaMie o
omnoit cnexTp, B¢
¢ OCTOSIICTRO CBC1
obecieunpas K KoLy
yaralu BKJIO-

renpuo Oonee JONTII 110 cpapicimio ¢ 001
namMitsl umetor eril

000 - 5000 yacon). DTN

achoi ofnacTi CHeKTpi, 1 BLICOKO
0 cpoxa JKcryaTaimn,
s snauenns. Tlpu oKcil
n0 380 B He3 KaKkuX

cnyndu (3
‘0BO-

1 puimoit 1 omdparp
a npoTsHKCHNH BCC
§5-95% o1 ero nauanLor
HATPSHKCHHCM O HECKO

ro noroxa H
CpOKA cnyx0b!
yaloTCs 1B CCTh Npran HLKKUX BOJTLT,

6o AONONHUTCILHBIX ycrpniicru.
Jliomuntecyenninie 14 ol
JIJ1 — razopaspsijiibic JaMItb]

sanasHoii ¢ AByX cTOpon CTEKISIIHY

KOTOpOH Hanecen caioit momunodgopa -

HHA3KOTO lll'lBJlBleUI.. B])II'[OJ'IIICH]']];IC B BHJIIC

0 Tpyoxy, na BHYTPCHHIONO [IOBEPXHOCTD

_ pellecTsa, CBETSILEroc o NeHCTBHEM

ynbTpa(roNCTOBLIX JIyHcH.
B TopLbL 1AM BHAsHb! JBd oneictpojia. Bosyx u3 JlaMibl ylaJied, 1 BME-

cTO Hero BBEAeHbl HEBOLIIOE KOJIMGCCTBO Aprofa 1 KarnJist pryTH, KoTopas 1pH
pabote nammbl npespaliiaercs B nap (apron obnervacT CO3NaHNC 9JIeKTPHYCCKOTO
paspaja). Jlasicnue BHYTPH samrs cocrasaser 400 Tla.

[Mpunoxennoe K NICKTPONAM JlaMTIb! TICPEMEHIToE CCTCBOC HaNpsHKEHHE Bbl-
aLIBACT JJIEKTPHYICCKHI paspsjl BIYTPH NnaMnbl Me
HenTHON NaMTIbl ¥ MPOXOACICHIUE TOXA B apax pryTH W aproua, NATNONHAOUHX
sampy. DIeKTpoj, ¢ KOToporo B TCKYIMIT MOMCIIT OCYIICCTBISIETCH BLLICACHHE
AICKTPOHOB, HA3bIBACTCH KATOJIOM. DMuccHsl (BLUICICHHE) DICKTPONOB 1 JAIOMI-
JIeCHEITHOI JIAMIIC IPOMCXO/MT TIPH 1TArPEBE KaTO@A 10 JOCTATOMIIO  BRICOKOT

ALY INEKTPOJAME 1 JNOMHIEC-

TEMIIEPATYPbI ¥ HOYTOMY 1asLIBACTCS 'l‘cplvlo:-m(:l('l'pmumii.
JUI nipuMersnores Juist OCBCHICHNS RUYTPECHTIX OTAIIRACMNN HoMceHnii
u ganpaiores 6oJee HPEJHoTTHTCHLITLIMIL FCM JTAMITLE HAKMIBANNS
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TEMA Ne 2

l":\}l)pﬂflpﬂjlllhlt‘ JEIMILLE BLICOKOTO JLAaBICHNN, CHCTCMLI ocnenic-
HHR ¢ NCNOABIOBANNCM CBCTOBO)IOB H CRETOANOJMNILIX JIAMI

Avcosan pmymnan momunecwenmnan navna JPJI

APJL - razopazpsiuias namna suicokoro gasnenmst, B prytinnix namnpax JIPJI
HCTONLIYCTCA FA30BBIN PAIPAL B NAPAX PTYT TIPH JIABICHHAX, HAMIIOTO [PeRLI-
maionmx  armocdepuoe. Taxne namimn npeacrarisinor coboilt Toncrocreinyio
KBapLeBYIo TpyOky (ropenky) ¢ jwyms win Gosiee vnekTposiam, BMOHTHPOBaH-
HYIO BO BHENNO0 Konby H3 TCPMOCTOIKOrO CTCKIA, CTCHKY KOTOPOi W3y TPH
NOKPBLITLHL MOMHHODOPOM.

BHYTPH 1Opeiiki Haxo/iTes A03upoBalnas KaneinKa PTYTH M raz aprou; s
TOPHLI €€ BNAAHK BONL(PAMOBLIC HICKTPOjILI. AProi obieracT 3mKnranie pas-
PAlA B XONO/WHOMH TPyOKe, 1 110CIIE 3aHTalns paspaa HAYMITACTCS NPOIECE HCTIa-
PCHHA PTYTH, KOTOPA# NEPeXoAHT B Napoobpasiioe cocTosinmue, 11oclie 21oro ycra-
HABITUBACTCS IYFOBOH PA3PsL MEILY PABOMUMH NCKTPOLAMH.

CymiecTBCHHLIM NENOCTATKOM NlamIl HPJI spnserca npeobnanaune B cnex-
TPe CHHE-3CJICHON YaCTH, YTO MUCKIIOYAET UX MPHMEHEHHE, KOrAa 0fbeKTaMi pas-
THYEHKA ABJIAI0TCA JIULLA JTIOTIEH HII OKPAILCHITLIC TTOBEPXITOCTH.

Hpeumyweerso namin JIPJL nepen JUT 3akimovaercss B HE3aBHCHMOCTI HX
padoTel OT TemiepaTyphl okpy)aonieil cpejwt. [Torromy orm TIPHMCTISIIOTCS 118

OCBCILICHMA TEPPHTOPHH NPCANPHSITHHA, 11aCCACHIBLIX NYHKTOB, 4 TAKXKE 11POU3BOL-
CTBEHHLIX TOMeUeITMit 60JLU0H BLICOTDI.

Memarnozanozennan ramna (MIJ1)
Merasoranorennas namna runa JIPK (iyronas pryrmas ¢ TRUAGTRINITTTTANGY

AobarkaMn) 1o CBOCH KOUCTPYIIMK MEIONIIN JaMie JIWPJL Tpmmmmanunoe
PABIMHAC SAKINOMACTCH 1 TOM, IO BUYTPL paapsuix kon® MU xpome prymn
aprona (WiK JIpYroro. MHeprinoro i) JJ0NoJnrelinhio. imoamt onpeacicnine
DHEMCITHI, ODLIMIO METLILG 110 1C 18 THETOM BIIC, 01 OPME XIMIMCCKITY Co-
CHMNEi. [ perysinrare dToro yaeres monnpocing peaeing Wnens NINNI
MUY HCITAA Piips i,

MU smeron sapiarporscy JIPFE = iy ot pyimas ¢ iy muoigiam otan-

i, Jlwnce cueyior Gy, 00O IIMIOIIE KONCTPYRTIIIE 0cobennae w3

sepranb s, T = aponias v, HODPLT OOOTIITAIOT MOIIOC L BTN, Wrem
uepes Jiegnc caejycr nomep patpaboTin,

y
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or namnt JIPJI orcyTerBHem JOMHHO-

Buenme namna JIPA ormracres
CHUIOIINON

w xon6u Jlamn JIPHA nsoryuaior [PaKTHICCKH
craeniomMy (HpeHMYILECTBO HEPEA JIPJI), kpome
auy. HejlocraTikom Jiamri 9Toro THITA

Qopioro  HOXPHITY
cnerrp, npuimpaloIpiics K cere
FOFO ONIt MMEIoT Golice BRICOKYI0 CBETOOTIL
W pasGpoc 10 IIRETHOCTH MENLY OT/1E]
Bpewmst patropaliis Jamm 2-5 muir. Bpewms
ocThiBaMs W B 3ABHCHMO-

SRIACTCY ANAUMNTCIHLIN (LILIMH JIAMITAMH B

FABUCHMOCTIL O HOIIOMCTTHA ropeii.
noBTropuoro FAMNUTATINA {\ll]’iC-JSLL‘,JIFIC'I‘C” C[CO]'\HC']'MO ce

CTH OT MOUUOCTH JaMITbl, CC KONCTPYKIINA M CXCMDLI BIITIOUEHHS MCHACTCH OT 3

no 20 Mun.

Hampuegsie JiaMnbi 661COKO20 oaanenun (HJIBN)
B pesynbrare BechbMa 60107 paBoThl OBINH CO3AAIL!I HATPHEBLIC JAMIIL
co caeTonLIMH oTaavami ot 90 jio 130 am/Br na cpoky cnyx6bt 10-20 THIC.H.

Jlauible namilbl COJICPHKAT CMCCL TTapoB HATPWI, pIYTH TIpH B
I laTpuii sIBNSICTCH OCHOBHBIM pabounm Bele-

LICOKOM Oae-

e H 33.7[(1“‘{110]_1"11."1 rai — KCCHOLIL.
CTBOM, PTYTh BBOANTCSH I8 MoBbIIITEHH TEMIICPATYPbI pasps/ia,

et ceroBylo oriavy. FUIBJL nmeeT tuantjipuiceryio paspsyIo TpYOKY, cMOti-
KOTOpas M3rOTaBIINBACTCA W3

KCEHOH [10OBLITNIA-

THPOBaHHYIO B BAKYYMHPOBAHNOH sHclnci konbe,

cTekaa BoNLMPAMOBOH FpYNIbl MY KBapia.
JIamTThl, Kax NPaBHJIO, 11E MMCIOT 3aJKMIAIONIMX JJIEKTPOJIOB, W LI HX 31

FAHMS 1e0OX0IHM HMITYJIBC HaupskeHus ot 2 1o 4 kB. PazpaboTanbl TAKRS NaM-
TIbI, KOTOPHIC 3AKHTAIOTCS 11€MOCPE)ICTBEHHO OT CETH 220 B, 110 X CBETOBAS 0TAa-

ga pa 20-25% nuxe oOBIMTION.

Cucementst pceerdens ¢ RCROabI06aANNEM CRCMOGOO0E
CucreMil OCBCIHICHHS C HCTIONL3OBAITHCM CBCTORONIOR SARIBIOTCA HORBIM Ha-
NPABiCITACM 1§ COJIANMM ACONOMHYUITBIX, HAJACHKNLIN 1 }U[Uﬁllhlx R OOKCONIANVITIINNH

CHCTEM OCRCINCHHN,

CueroBojhl IIPC)[IIF]"IIIII'IUIH-! JuB riepeutn CBCTOROUO NOTOR O MMEKTPI-
HeCKOro MeTOUNHIE eoetd i ochenemomy obnekry, FIX npeinymec reo nepei
TPAJAIOINILIM TTOCTPOCIHEM  CHETEM DICKTPHUCCROID OCREHIEIIM coctant |
CHCIYIONIEM:

C BOIMOACTOCTT, COENTIE TOITOCTHIO WIPBHIIO=, HOKIPO- 1K TPOOEIOIAC-
HLIX OCBETHICHLILIX YCTIOBOK,

- oficenenenne BUICOKOIT PABITOMEPIOCTIE PRCHPERICTINE oeneiieiinio i

HPA OTCYTCTIAI CHCIICT O JCTiCTing,
- PEHICOC CHMACTIE THEIEE IETOIYCMEI TTETOMTIIRON CHETL L BT ©
DTHM, ST PAT 1 MOITAAC I OKCHYATITO OCHETINTCIIIN YETIHONOK,
= SHATHTCALIIOC COKPATTICTIIC THITIONTX HICKTPUNCCKIN Cereily
!
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S ‘JIICPI'OCGC]'!C'JKU-IIiC B OCBCTHTCIBLIILIX YCTAIIOBKAX 34 CUCT HCIIOJIh30BAIIMSI
MOITHLIX 1T OKOTHOMUMHLX HETOMITHKOR CcBeTa.

13 NACTOIICC BPEMH NCHOJILIYTOTCH JIB2 OCHOBHLIX THTIA TIONLIX NPOTHKCH-
HBIX  CBCTOBOJORD 3CPKATLNBLIC CHCBLIC CRCTOBOL HA QCHOBE HCNOJILIOBAHHS
MCTAUUIHMCCKOTO OTPANCCIT OT Oonniicii vactn HIIYTDCI]HCﬁ NMoBCpXITOCTH CBCTO-
BOA (llli.ﬂHIIleI'I‘ICCI(I'[B H TUTOCKHCE KNTHHOBHIHBIC CI!C'I'(_‘.IHUJI,H) H NPHU3MATHYICCKHC
CRCTOBOJLI, OCHOBANIILIC 1A MCTIOILIOBANKMN .’)l])(])CI(TEI MOJIHOI'O BHYTPCHIICTO OT-
PAXCHHA B IIPH3MAX, MOKPLIBAIOILHX BCIO HX  1HAPYIKIIYTO [TOBCPXHOCTL,

Ceemoduodnt u ceemoduoduuvie iammno

B ITOCIHENIHE "okl MpoONCXo T CIPCMHUTCILHOC COBRCPIICIHCTBOBATIHE CRC-
TOAHOI0B — NONYNPOBOAHHKORKIX HCTOMITHKOR CBCTa, KOTOpLIC C BLICOKOH BEpO-
SITHOCTLIO B OinicaiiuieM 6yayieM npeobpass T MUP HCIKYCCTBEITHONO OCBELeHHSI.
CBCTOANOIbL, MK CBETONINYHAIONIMC AHO/IbI LIHPOKO MPUMENSIOTCS KAK MMHHA-
TIOPHbLIC HIIMKATOPL! (0OLIMHO KPAacHOro Wi 3€JeNoro 1BETa) B pasiHHibIX OT-
pacnax TeXHMIKH.

I'lo cBoeii KOHCTPYKUMH CBETO/IMOM — HTO MOJLYTIPOBOAHUKOBBIN JIHOJ, OCHO-
BaHHBIM HA P-N — MEpPexo/ie, NPEACTaBIAIONICM COCJINTICHIIbIE BMECTE ABA KyCKa
NMOJIYNMPOBOJAHUKA C pasubIMH THIIAMHM MPOBOAUMOCTH. (0JIHII C U3OBITKOM 2Jiek-
TPOHOB — «N-THIM», BTOPO# € M30hITKOM ABIPOK — «p-THI»). Eciu K p-n — nepexojy
NPUCOCTMITUTE TUITOCOM MIEKTPHYECKOH Lenu K p-4acTH, TO HCpe3 1ero noreuct
TOK, ¥ TIPH ITOM NIPH PCKOMOHIIALUMH BIEKTPHUCCKHX 3apsi/IOB MOYKCT BBIAC/IATHCS
M3Jly4eHHe KBAHTOB CBETa — (POTOHOR.

Kpome Bhicoroif cetoBoil oTaauu, Manoro suepronotpednents n BO3MOX-
HOCTH poayyeHust 1106010 1BCTa U3NYUYEnns, CRETOAHOAL ODIANAI0T NEeNkIM ps-
JIOM JAPYTHX PHBJICKATCHBHBIX CBOMCTB.

Oteyrersue HuTH naaia (MK KE HATPEBACMBIX DICKTPONOR R 130PAZPL-
HbIX JiaMitax ), Oiarojiaps 1CTCINOBO NPUPOJC HANYUCHINBL CRETONNONOR, 00Y-
cropaupacyt Qanracruacekuii ¢poi ey, [ponssourrein Crerononon AeKia-
pupytor cpok ciyxOu1 1o 100 rhic. u, man L1 aer uenpeprinsioii padoru, — cpox,
CPABIUMBIA C KUBIICITILIM IIAKIIOM MUOTHX  OCBETHTCILILN  yetanosok. Taoxe
oreyrerpace  Crekiannol Kodu 00CCHEINBACT ONCIL RHICOKYIO MEXAUHMECKYIO
IIPOYHOCTS M ITAJICIKITOCT D,

Muioc renmoniienene it nskoe Irmoinee nanpokenne odeeienniey
BLICOKIMI yposcsn, OCtonaenoern, a OCILIICPIIOIMOCTL IHYHCTIN ACHICT CReTO-
O/ TICTAMCHTHAMBIMIL, KKOTJEE Y ACTO G MOZACTO MCHBINCE DPEME CPadarrinanms

(Larpumep, JUist Crot-CHron nin AIAPHITILIX DHJuiarapon),

8
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TIEMA Ne 3

Cxemnt pICJoMensE ').lll!l("l'[)'ll'll':l!lclﬁr'I" cern Jamil [lil'l.llll'lll’lal)( TH=
non

Cxemul GIIOUCHEIE IR g i
Jamiin prcaImBaInis R noOoT B Cceth MCHOLY Il)(l'llll:lM H HyJICIH-IM HPOLO-

JAMI TIPI TIOMONUE TITROTTONR (NIACTMACCOBLIX I KCPAMMHCCKNX), HMCIONIN A
CIANMAPTHBIC PASMEPD] 1514, 1127 u [E40 - mmcaa HOIGUELBATOT JIMAMCT] pesLOLE no-
kot namiint, I Bepxiemy Kourakry HATPONE 110/ICOC/IAIEIOT it poBoJL, @ K
Goxonoit peznbde narpori - nysepoii. Buipodarci yeranapimpalor b pacceHKy

(haznoro 1poBoJA.

N

L1

Q EL

Pucynox I. Cxcma BIonotcnms HICKTPHYCCKHX JIaMIT HaKaJIHBaHnA

&)

Cxembt GIUHOUCTIUs JHOMUNECUEIITIILI JIEMR

Bioiouenue JOMUICCIEHTHBIX Jlamn Bojee €noxkIio, Tak kax TpcOyeTcs
npoGHTL ra30BLIi NPOMEICYTOK MENTY oNCKTPOJIAMM M 3@Keub Jamny. Bosni-
alonmi razonblii paspsijt 1eoBXoMMO CTabRrIN3NpOBaTh, HHAC TOK B JIaMIIC BO3-
PACTET BHLILIE JIOMYCTHMONO 1 TICPEropAT SNCKTPOJIL.

Jlna samuranus JIOMMICCICHTHON JAMIBI H CC HOPMAIbIOI paboTLl Tpedy-
eres craprep (3aKurarcein), JApoccelh (TIPA - IYCKOPETYJIUPYIONUTi annapar),
komgencaropnl. Craprep CiykuT Juisl aBTOMATHICCKOTO BKJNOUCHHS N BLIK/NOYE-
HUS IPEIBAPATCILITONO  HAKAIA DICKTPOOB. Jlpoccesnt 0baeTacT FORHIING
JAMITLE, & TAIOKE OFPAMHUBACT TOK 1 obecnemnsacy ce yeroitmyto padory. Ha
puc. 2 NpUBC/CIIA IPOCTCHINIAA CXCMA CTapTCpioTo (MNTYABLCHIOTO) HUKHIATTN
SHOMUICCHETHON Jamitnl, wianonennoii ucern 127-220 B. Tlpun orom cnenyer
HOMUHTD, TO CTAPTCPLI BIINOMIOTCSH THAPMWIICHLIO JAMILE, & POCCEitt - TNNITINE

BATCHBIO C JAMITOH,

——
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Pucynok 2. Cxema nkmoucnuns JIJI: EL - namna smomunccienthas; SF -
craprep: C1.2 - konnencaropnl; LL — apoccents

Jlns obaeruenns 3aHIanns JIamMil HIHPOKO TIPHMCHSHOT NpeiRapHUTeIbibii
HArpeBs ANCKTPOJIOB JIO TeMieparyphl, obecieunBalonicii TePMOIMHCCHIO, [l0CTa-
TOYHYIO ISl 3BKUranis paspsana npu Oojice nM3KuX nanpspkenusx. Harpes nipo-
M3BOAMTCS NMYTCM UX KPATKOBPEMEHHONO BKJNOYCHHS B LETh TOKA, YTO JIOCTHTAST-
CS 3aMBIKAITHCM KOHTAKTa COOTBETCTBYIOUICTO YCTpolcrsa (craprepa, AHHHCTOpA
1 Jip.). Tlpn nocnepylolemM pasmbiKaliii KOHTAKTa BO3IHKACT HMIIYJILC HANpsiEc-
115, TPEBLILIAIONAI ANpsHKene CeTH.

Cxemot erirovennsn aamn muna /I PJI

Cxempl sBnoyenus siamn JAPJI B cetn npoctil (puc. 3). Tocnenorarensho ¢
Jamnoi ekmouaeres jipoccent LL. B oraensibix cnyuasx, Korna namini npixo-
JIMTCA 2a%HIaTh 11pn 0cob0 HM3KKHX TEMIEPATYpPaX HAPYKIOIO BOZIAVNL, MOXHO

npumMennTL TIPA ¢ asrorpancopmatopoM, o6ecnetnBaioniz neodxomoe no-
BBHIICHMAC HATIPAZKCIIUA NHTAIONIEH CCTH.

FuU :
< | — |
ST———
2201 e
s
"

Prcynor 3, Cxeni wonouern namn 1P 1L HpeoNpamenng C - gon-
dcuciarop; Ll - pamnn JIPI: L Jpoceent,

10

CkaHumposaHo ¢ CamScanner



Xapaktepno# ocobentoctrio samn JIPJT apagercs To, MTO NOCHAC BKIIOHE-

MR J1AMIDB B CETh W 33/ MIanua B el pa3pana 14 YCTaHOBIEHHS CTallHOHAPHOTO
peaxuma e paboThi, B 3aBHCHMOCTH OT MOLIROCTH JaMIIbl, TpebyeTcs Bpems OT 3
10 10 sun. JToT AEpHO MOKHO Ha3BATh NICPHOIOM PasKHIAHHA JTAMIIbL. Cranmo-
HAPHOE COCTOANME 1IACTYTIACT NPH MOJIHOM MCTIapelith PTYTH, MOCIC HEro Bee

ICKTPUYCCKHUE ¥ CHCTOBLIC NApaMETPLI J1aMIThl HC HIMCHAIOTCH. I a nanTennnocTsb
[IYCKOBOTO [ICPHO/IA J1aMIlbl OKAZLIBACT BIAMANNC TEMIICPaTYpa OKpYIKalolleH cpe-

Jint. Ty nonmskeniipix TeMnepatypax spems 11yCKOBOIo 1IEpHOa pacTerT.

Cxemuor erotonenun MIJTT
GONCE BLICOKHX HAMPAKCHNI KNTANNA W NEPCIWNIANINS

Benencrpme
MIJI, ves y prytisix sasn JIPJT, s sgherripnoit padorer MU B cersx 220 B,
50 1’1 11C00X0/MMBI CHENMATLIBIC CXCMBI BRJIOUCHHA H IIYCKOPCIYIHpYloias an-

HaparTypa, obecrneMBaloNMe HAICKITOE 3aZKHIranie H NCPC3axnIaliic J1aMil.

< EL
new
c —— M A -
2208 — ——— uay X
YY)

i
h)

Picynok 4. Cxema wnodenus samn JIPH: C - konsiencarop; EL - namna
JIPH; )M — apoccent Gannactnuit wykrusibii, M3Y — wMmnyanciioe saxm-
ra1011ee yCrpoicTno.

Cxeaer eronovenws HIIB/A

Ha pre.S npuBeAcHL! OHH BAPHAHT CXEMbl, YCTPaNAlOUMH ITOT HeJoCTa-

TOK. 3)1€ch 110CIeI0BATENbHO CO CTAPTEPOM BKJIIO'€HA JJaMIa 11aKaJIMBaHA MOLIL-
nocruio 150 Bt na nanpsskenne 220 B, BeiMonuAiomas pojib TOKOOIPaHUHUBAIO-

HICTO CONPOTHRIICH A
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aT: Cl n C2 - colieHeaTophl; ELI

pIOTHOUCHHA JTaMIl JIH
occelb, SF - cTapTep.

Pucynok 5. Cxema

_ naMra HaKUInBaHHA; EL2 — namna JHaT; L —ap
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TEMA Na 4

Brifop eserminunxon

Crermnung npeacranaser coGoii COBOKYITHOCTL HCTOMITHKA INCKTPUUCCKO-
IO CBETA W OCBCTHTENLNON ApMATYPLI, 1ICPCPACTIPCIUCIIONICH CBETOBON HOTOK HC-
TOMITHER CBETA B OKpYXaloneM npocrpancrse. Taioke ocBeruTesbiiag apmarypa
CIYHNT JUBE TOJIBOJIE DNCKTPOIHEPTHH K HCTOUIMKY CHCTd, KPCHJIEHHS CaMOI0
CHCTIIBLIINKA W 3A1UHTBL HCTOMIHKA CBCTA OT 3aIPI3NCIHI W MEXalHICCKoro 1no-
BPCHJIETIS.

CBeTHILIMKH XapaKTePU3YIOTCS CIEAYIONHMI OCHTOBILIMH mapaMcTpamu:

= PAcnpesie/ICHHEM CBCTOBOIO 110TOKA B npocTpancrice (puc. 6);

- 3amMTILIM yrnoMm (pue.7);

- THIIOM KPHBOH CHJILI CHETA;

KO3 (P HIIMEHTOM NOJIE3HOTO JIeHiCTBUS.

) / @\\

G n

Pucynox 6. Pacnpesienenne cBeToBOTO NOTOKA B CBETHILHUKAX: 2 — MPSMO-
ro; 0 — pacceaHHOro; B — OTP@XCHHOIO CBETA.

h “_'?' ) r

-

f
1x" ;

Pucyiior 7. 3atgrinagii yror CBETIhIneas - ¢ MUIANIT TN W

Fazopaspa My JaMIamMn BLICOKOPO JUBICHNS, h- ¢ JHOMUTCCTICI TN -

HamMH,
)EIC!I[]'C/{U.J’!UIJIIC cueTronoro HoToka n HPOCTPANETRE OHPSHIEHNITeN Koney-

PYKIACH JIAIION0 CHCTHILINKA. 13 SaBHCHMOCTIN BEIHIILL CRETOROra notoka (1),
13

CkaHumposaHo ¢ CamScanner




NANPARIACMOTO B 1HKIIOI0 T10yChepy, BCC CBETHILITHKN NOJAPAZICATIOTCS 1 5
Kliaccon:

1) npsimoro enera 1, eenm ora F Gonee 80 %;

2) npeumyecticnio npamoro H, [ eocrannser ot 60 j0 80 %;

3) paccessmoro Py 1 cocrannser ot 40 no 60 %,

4) npenmymecersenno ompaxennoro B, IF cocrasiser ot 20 j1o 40 %;

5) orpaxcennoro O, I mence 20 %.

Bammtuniii yron a (em. puc. 7) oupeaessiercst ornoennem h nor (puc.7),
T.C. 5T0 yrol ML‘}IU'L)’ FOPHIONTAILIO H .IIHIIHC“, COUJLHIIFII(‘IIILBH HHTEL 11411 (IIU-
BCPXITOCTL ﬂﬂl\{lll;!) C HPOTHBOTONOMKILIM KPacm (l']'p{])l(ﬂTC.ﬂSl. 32‘]”“-1‘]’]”»Iﬁ yroi xa-
pPaxKTepHiyeT Crenciilh nmpocTpalcrascinioro Orpaii e DEICCMHTPHBHCMI-IM cne-
THIBHUKOM CICTINNICTO ,I[CﬁCTRHﬂ HCTOYTTHKA CRCTE.

I{PHBGR CHIIBLI CBCTA JacT 3aBHCHMOCThL ',!I-IZI‘ICII]-H:‘i CHJIbLI CBCTA OT YIrjon Ha-
[MpaBjacHHA HA CBCTHIBLIIHK K ONPCACHACTCH TCM HIIH HHBLIM THTIOM, UMCIOLLIUM Gy-
KBennoe obo3nayenne.

KoaddunuenT none3soro aeicTBrs CBETHILIIMIKA — TO OTHOWICHHE (hakTH-
4eCKOI0 CBETOBOIO NOTOKA CBETHIIBITNKA K CBETOROMY 110TOKY HCTOUIHKA CRCTA.

CBeTHILHMKH KIACCH(UUMPYIOTCH TAKIKE 110 CTENCHH 3ANATLI OT ILLUITH, BO-
JIbl, B3pbIBA, CTIOCO0Y YCTAHOBKHU U DJIEKTPOUIOIIATIHH.

Yenoenote oboznauelius ceemunbliuikos

INpunsta cnejyiomas cxema yCcJloBHEIX 0003HAUeHHi CBETHIILITHKORB:
IMpumep: PCIT26 -1 x 125-001.¥4.

o — Hemounux caema:
H — namna nakaiMBanMs o0Lero nasnatcins;
M — kpapiesad rajgorciias namia HakaJinpanna;
JI — npAaMBIC JHOMUHCCHCIITILIC NAMITLL
P — pryriuie snami tana JIPJL
"= pryrusie namnnt tnna JIPH,
A — narpuene namin,
b BaKITCPHIIMIINLIC JaMITLL,
I = keenononnie TpyOwrTIIe 1AM,
o' cnocofl yemanoarn:
(- nojpecine:
I noronorne:
L nacrennme:
T AanOMLIIC e o nne;
I3 perpannacmiie,

K — konconnimnie:
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P — pyunnic, CCTCBLIC]
() — pyHubIC, AKKYMYJIITOPDI
o]l — Haznauenue cgemuibiuKa.
[1— Juist NPOMBILICHILIX HPE/NIPHATIIE
P — st pYJMIHKOB M LIAXT,
O — poia obCceTBCHNBIX Lanni,
15— juis scnabix (OroBLIX) oML enuii;
YV — Uit NApYXR10ro OCBCIICITHL,
026 — Honep cepuu,
o] — Koauuecmeo 1amn 6 CemuibluKe.
o] 25 — Mowmocms namnei.
o()0] — Homep modudpuraijuu,
oV — Kinmamuueckoe ucnortenue.
Y — s paiiolon ¢ YMCPCHHbIM KIIHMATOM;
T — nnst paifoHOB € TPOIHYCCKUM KIIMMATOM;
TB — TPOMHUECKOrO BIAXKHOTO KIHMATE;
O — obmeKnUMaTHIeCcKoro HCHOIHCHHS]
XJI — xonojanoro.
o4 - Kamezopus pasmenjeniut ceemuisnuxa:
| — HA OTKPBLITOM BO3YXC;
2 — noj| HaBecom;
3 — B 3aKpPLITLIX HCOTATLIMBAEMBIX MOMEILEHHAX]
4 — B 3aKpLITLHIX OTAMMHBACMDIX TTOMELLICHUAX.
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TEMA Ne S

“l\lﬁtlll THELY I, lll.lﬁl]p MECT PACHOJOMKEITHI CBCTHALUIKOI

HOCTpocine ¢nerem HMCKIpHicckoro. OCBeeins 1o MIOIOM 3aBHCHT OT
PCOMCTPINMCCKIN  PATMEPOR TIPOIIROACTECHINX  HOMCHICHIT,  CPCJIM KOTOPLIX
IANOONCE PACHPOCTPANCHILIMIE SIBHOTE NeXd, THHOBLIC NEXa TPOMLILUICHHBIX
NPCWMPIRTIHIT PACHONATIIOTCA B 3)annsX, HMelonmx  suicory or 3,2 0 18 M #
wpiny upancron o1 9 o 30 m.

Paccrosine MexJy HeCy niMi KeNe300CToNBIMKE KOJIOINIAMH BJLO0JIL 11PO-
NCTA COCTARMICT, KAK npaniio, 6 M. Taknm 06pazoM, B 3aBHCUMOCTH OT Hasiavc-
NS NEXA 11 OTPACH, K KOTOPOH OTHOCHTCS 11PCJUIPHIITIHE, pasMCpLl POU3BO/ICT-
BCHHBIX TOMCHLCHII H3MCIBXOTCS B IIMPOKHX HPCJICIIax

Bwoop muna ramn
Bonbinas 4acth MEXanHUeCKHX 1ICXOB PA3inulibIX NPepHsTHi pacnoara-
2TCH B ITPOHIBOJICTRCHILIX 3JIAHHAX, COCTONLIHX M3 1IPOJICTOB U MMCIONHX BHICO-
TY 10 6 M 1 wpuny upodiera or 9 1o 30 M. Chopounnie uexa npubopocrpon-
TCALILIX, HACOBLIX 1 WM N0A001NBLIX 3aBOJ0OB PACHIONAIAIOTCS, KAK NPABHIIO, B MHO-
FOOTAWHLIX 3JANHIX BLICOTOH 210 6 M 1 npojictami wmpuiieii 6-9 m. Jlis ocsene-
HHA TAKHX 1IEX0B HCHOJIL3YI0TCS nperMyLiecTaeiio JUL
Ha aBroMoOmiILHBLIX, CTANKOCTPOUTCLIBIX, TPANC(HOPMATOPILIX W alI0-
FHUHBIX MM 3aB0)ax cGopouibie U 1o o0HbLIe M 1eXa, 8 TaKKe MeXanniuecKne e-
X4 MAtHIOCTPOUTCILILIX HPCHTTPUSITHIT PA3MCLIAIOTCS 112 3NAMHTENARILIX N10WA-
JHX MHOTOHPOJICTIHLIX KOPHYCOB € BLICOTOH 3J1attnif Jlo 18 M, ur0 odnacnseres ne-
06X0IMMOCTLIO HCHONLIOBATTHSL PAXIMTILIX TOJULEMIO=TPANCNOPTHLIX cpeiery, B
TAKUX TIOMCHICHMAX 11CICCO0OPA3I0 HCTONL3OBATH LAOPAPSIUILIC JAMILL THIY
MU wam JIPJLL
B Gonnmmncrse nexon rexnonornieckoe obopyonanne (erankn, coopon-
HLIC KONBCHCPLE M 1L11L) PACTOIAIAETC, KRNI TPABILIO, SIHIO BRIPIKCTIIINIL PRIG-
MU 11015 HPOACTOR (TN MOPYT IO PACHOJATATHCH 1OJL nCOON M Y=
JEAMMIC TPOJOILIOIT 0eH Hexa), Hueno piion 000py OB MOMmeT INMEIn e v
HPCJICHAX 0T OO0 JLO TCTHIPEX, 1 HIHEHMOCTIEOT PIIMEPOR TOMCHICTIN,
Ocnonnoil npoXoj, MEAOLY PHIGIMIE CTRIKOI PACTONIICTEN W ICITpe npoie-
T pMeer apiriy 2o A sy KOTOPIE JOIACHEE ORI 0CTITOMION JUBE Hpocig
BHYTPHEBoJACKOro rpancnop i CHecapinie: Beperi i crani padoikon vex-
THEICCKOTO KOMTPOMS PDOIMCHLINOTCH TTOOJHNOMICE T PSZEIMIT L CHETIHRLIO W=
JICHCIILIX YHACTIAX,

1]
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ab0THE B MEXaICeKUX 1t cOopotLIX nexax (Ha meraeo0padaTho-
NN CTANKaX, cCOOPOUILIX KONBCHEPAN, BCPCTAKAN 1 CTCILIDKAX) COCTONT It 0C=
NOBIOM B KOUTPOAC TPARIILIOCTIE YCTATORKH 1 00padoTKi peri, (puxcipona-
TN LC RIS OTHOCHTCHLIO JPYI JPYIEL I ICEDKHMAN CTUTKOR, 1TCTPOTIKI CTanKd,
WHCTPYMEITT, KOHTPOIC PATMCPOB, i HIOKE Kaneersa o0padoTii i cOoprit,

Takue paborut ot ornoesirest & 1 TV paspagam sprireisinx pabor (o0pa-
IVa; oOpa-

OOTKA JICTUICH, CRIBaIIIsE ¢ KOTPONCM HPCJICALILING KNOPANH
Ia;

OOTKO JCTieti, Cunaamis ¢ KOWTpoiens YHHBCPCUILILIA ICTPYMCITOM
cOhopra nnerpynmenrra - Loy coopra s nexax sanmnocrpoetis — Hla, TH6; cbopra n
nexax upubopocrpoctis — 105 ebopka B HEXAX JICPEBOOOPAGITHIBIIONIN 31BOJOR

IV v,

Takasn preannas marpyska rpebyer kKOMOHIpoRAIoro ocseueuns ¢
HPCHMYICCTRCTILIN, HCTOILSOBAIICA JUBE 00HICTo OCRelenins JUT runa b (Oe-
Joro uuera). Jst Mecrnoro ocneteris obopyonamist ¢ QuecTsinuizi MeTaIui-
HCECKIMIT TOBCPXTOCTIMIL CHEYCT pMensien Jastint v JIJL Quiesnoro enera)
i JIXE (xonopmoro 6ejoro niera), a4 n cdopotinx exax npibdopocrpociing -
JUUL Quienioro coera ¢ yayunienneoii escronepeurieii),

Henonpsosamie aann MEJE o JIPJD o oOmero oeneimennst sosMoxno
JNIL B RMCOKNX 1exax (6 m o unine), ko upustencune JUT npnsojore © pesako-
MY 1 HCHPHEMICMOMY YRCHIHCHINIO HN KOIHUCCTR, 3HATITCHLIO S0TPYUIoNne-
MY HYJLOPOIKAIOTIEMY IKCHIYITALIIO CHCTCA OCHECIEHII.

JUHL HEnosmay1oresn i1 0CHOBHOM JUISE MCCTHOTO 0cuenenis Meraioodpada-
TRBIONUIN CHITKOR 11 CHCCAPURIN BCPCTAKOR. TIPIE TOM CBCTINILINKI MECTHOTO
OCHCIICHI JIOIDKITLT HMETL OTPIKITCIN, 1C HPOHYCKMONUIe C¢oetr, 1t pactoi-
PITLCH K, To0BI CRETOROIT HOTOK NAUPARIBUICH  UCHOCPEJICTRENNTO B padotiy1o

JOIY HHC TR B rnasi ]'lilﬁ(l FOULNIN.

Buoroop pacnoiodcctiin CeemivibHiKoa
)l.llhl HOBLINCHM DARTOMCPUHOCTH OCBRCIEenn: n YMCHbhuenm sarenetns

paGoueii HOBEPXHOCTH KOPUYCAMI 000PYJ ORI I JPY M IPS)MeTami (0co-
Genno wonexax nebonninoii mwcorst) enerimki ¢ JUL nenecooGpasio pusse-
WATL B WIE HEnpeprIsnbIx Jmimdi wn ¢ neGonnnnne paspuirom. Toorony upi
yerpolicTne ocneienns JRINIBIX 1exos nanboiee nenecoodpasiuiMie Moryr oK.
sarnes JJ1 neGonnmoli monmocern (nacipinep, JIS0S i JILA0),
JUrst comramist tpeOYCMBIX YCIORIT 0CHCIICHIOCTIE 1 PAloIX Mecax \
JYUHIICTO OCRCINCHI MEXATTENON YUPIICHISE CTHIKIMT PEROMCIYCTC Pt
CHETHALIIKONE PAMCHENL HE L PHOOTINTT OPEIHIAMIL CTAIKOR, L CJIIITITL WX n

Cropony Mexaraymon yiupasaenns e 0.5 T Mg 1o nanfonee Bk npue ne-

17
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oI nLcoTe YETAUOBKH CRCTHILHMKOB, KOIJIA BOIMOXMKIIO 3aTCHEIHE HnynsTad

YIPABACHHA PABNTILIMH BLICTYIAIONKIMI ACTSIMH,
Hamrywmmmn sapuanramn PABHOMCPHOrO PA3MCIIEHHS ABISIOTCS LTAXMaT-
1OC PAsSMCHICHHC CBCTUNLIIIKOR M 1O CTOPONAM Kpajipata (paccTosiimsg Mex Ly
CBCTHABIHKAOMH B PSULY 1t MCILY  PSJIIMB CBCTHALITMKOB paBsin). Pazmenienme
CBCTUINLIIMKOB TTO CTOPOLIAM KBUJPATA CHEAYCT NPOH3BOIHTEL 10 ONTHMAILHBLIM
BHAHCHIAM OTHOCHTCIBLIIOTO PACCTOANUS Y B 3ABHCHMOCTH OT THIIA KPHIOH CHIILI
CRETA CCTIILNIFKA (L. — paccTosiue MeNly CReTHIbHMKIMH, H, —  nwuicora moji-
BCCA CRETINLITHKA nayL paboncii nonepxHocTLIO).
Ilpit 00niem pasioMeplom ocBenieny paccTosine or Kpaiiiux CReTHIIkiH-
KOB MR PAIOB CBETMILINKOB JIO CTEH HIH OCCH KONOTIN CHCAYCT BhIJIEPIKHBATE B
noMeuennx, npejinasHadenneix Juisi padorel, pasiniM 1:3, @ B 0OCTAILHLIX TTOME-
wenHax — 112 croponsl 1ot Wi paccTosius MEKAY PALAMH CBETHJIbINIKOB.
TTpn pasmeienin pabounx MecT HENOCPE/ICTRENNO Y CTeH HITH KOOI kpaiinue
pﬂ)ll:l CBCTHALITHKONR CJIC,LI,}-'C']‘ 3 IIpCJlL‘JIElX LI,('.‘.IIE(.'-OUGPZ['!IIUC'I'I-‘I Ilpllﬁ."lliialfﬂ'l'h K CTC-
HAM HIIH KONOHITAM, B YACTHOCTH YCTANARIMBATE CBETHIILIHICH 111 KPOHILTEHHAX.
Honsecusie cneTunbimkn ofiero  ocselienus, yeranapauBacMple Ha no-
TONKaxX MM (pepmax, KaK NPaBHIIO, JOJKHBI KPETTHTLCH K NOCIEIHHM CO CRECOM

ue boace 1,5 m.
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TEMA Ne 6

CuaerorexpyuriecKne pact CThl

Memodsr pacuema oCeeiienin
weienie 1orpeboi MOIIOCTH DICKTPHIC

i lIpOH'JBU)_LCTﬁCIlIIOM IHOMCHICHHH
A4 BIX CHCTEM NJIeKTpHYC

Jajaveii pacieTa HIScTeH onpe)

CXON OCRETHTCALION YCTANOBKH JUIS COB/I I

qajiaimoii ocsemetmocti, Fpn npockriponanii p

CKOI'O OCHCIICIHA TPHMCIBIOTCS PABIHIILIC MCTOJRI.
I lanGosice pacipocTpaiieHibiMit 13 1THX ABIAIOTCH creyloimne:

METOL enerosoro notTora (koddmpenTa HCIOIBL30BAINA), TPHMC-

nsieMbEl Ui pacteta 0DI%eIo panHoOMEPHOTO OCKE
TOUCTNBLIA MCTOL, MCHONL3yeMbIH Juis P

LI,
acveTa obulero JIOKanH3o-

BAHOTO H ICUMGIIHIlp()l](ll-l]l(}l'0 ocBCIHNEHHA,

METO/L YACABLIOl MelnocTi, nauBoJice pUMENHMbIT TIpH OPHEHTH-

pOl!U‘ﬂlth pacucrax.

Memod ucnonp3eeaiisl Ceemoenzo nomoxi
B oclOBY METO/I CBCTOBOFO HOTOKA 3aJI0CHA (popmyna
1005, 82K
& =
B New g (1

1

e @, — cRETOBOoH 110TOK OJUHON JTaMITLI, JIM;

[5, — HOPMHPYEMsl MUHHMAIBHAN OCBEHICHIOCTE, JIG

S — Jom@JLL OCBEHAEMOr0o HHOMCHICHHS, M

7. — kodprnment MUITHMAJILIIOH OCBEMICHITOCTH;

K — koadppuucirr 3anaca;

N — 4HCIIO CBETHABLITMKOB B IHTOMENICHN;

N — YUCHO JAMIL 13 CBCTHILITHKE,

1 — KOpIsICIT HCHOLZOBAINS CBETOBOIO 11OTOKI JIIMIULI (%), zanncsu-
WUAE O THINL JIEMITLL, THI CHCTILINNG, KOO(MIIICHTA OTPRKCHIL HOTOIKA I
CTCI, BLICOTHI OJIBCCA CHETHILITNIOB I HIJEKCH TIOMEINCT I

Winteke nomenienis (i) onpeaeisieres no (popmyie
Al .l?.‘ll

H‘,.(;'f] 1 J!-'I:] ()

b

]F

e A B3 L i i poin OMeenin, m,
FL, - icori Hoppneca CRCTng L pabdoteii nonepxinocrhio, M.

)'n"ﬂ” HPOCICTHPOBTT CHCTCM  DJCKTPIMCCKROID QUBCTLET \J{’IGJHOJU\L‘ITCH

CHCHYIONLSE HOCHCHOBATCHLIOCTH!
19
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1. BGupacres encrema ocrermenns (oGmee pannomeprioe, obiiee jnoxam-
TW0RANIOC, KOMOHTIponanioe).

2, OnpeachseTes mioniajis, NojUICKanas 0CRenieimo.

3. Verananmnactes nopmMa ocRemennoctin na pabotiix nopepxnocTix u -
RUCHMOCTI QT pazpsia apureasnx pador no CHinl123-05 95,

Iopsndok apinoaneiiis pacuema
1. Babpans tin naMins 0 CRe HinsiiKa.,
20 Veranonnin HOpMy 0CRCHICHIOCTN 1a paboucit nopepxinocTs.

3. BrGpati eXeMy PasMeinenns CBCTHILINKOR, ONPC/ICIHTE PacCTOaiua
MOMILY CRCTIIBIHKAMN,

4. VT1ounnTh KONM4ecTRO CBCTHALITHKOR,

S. OnpeneanTs HIICKE HoMenens 1.

6. Bubpars xoadgument 3anaca k- 1 koaddunent nenoiniosanng cne-
TOBOIO 1HOTOKA 1.

7. OnpeaciuTh BCAWYIHY CBCTOROIO HOTOKA (P Julsl OJHOI J1aMTbl 10 M
CPaBiMTL NONYYEHHOC 3HAUCHHCE ¢ TabauuBIMN.

8. TTpoBCpHTL, YKJIALIBACTCS JIM HHoJyucHias pacicrias seananna O s 1o-
nyctumntii sinanason (ot —10 jo 420 % ot Tabyuuiioro snavchnn)?

Ipi neoGxoMMOCTH CKOPPEKTHPOBATL TPOCKTHPYCMYIO CHETEMY OCHIIS-

(R

HUA.

Memod ydeabnoi Mowocmu
MeTo)t yiennnoii Mongioctn W HCHONLIYET CAC/YIONY 10 hopay iy
gl o

W=
S

Fae N ueno cseruanikonr; Pooomonmocts nasmun, By 8§ ocncmacyas
7
Lo, M,

; )

Framenne yAennnol MOmnocTn YKICGRIBAC o i ratminian CHpasotiinmoen ne
CHETOTEXMMIC C YHETOM. T CHETIILIIKD, BRICOTEE CTO IOIIBECE, TRV Do

Ml |ll:rayf:Mni1 OCHCTCHoCT .

C YHe1om l|m]|r.1)’1||.1 HOJY HEM e e _\\‘l.nmn!u'nnuil AUTRITEUITR NS R IR

AL

PITCHLION YT 1GHC

WeS
I . B
1

M\
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TEMA No 7

.I)Jl'l:h'"l'pl'l' FCXHUHUICCKHE PACcCTL]

Pacuen yerRmputieckux nazpy3on oCecmumenblion cemu
Pacucrnas narpyska Py mirmoileil oCBeTHTCiiniioi ceTH Onpe)iesieTes ym-
NONCIHEM YCTANORICHION MOUUIOCTH Pye, namn na kooypuimenrr cnpoca, a Juis

rasopazpAIILIN JaMI — clile 11 yMioaennem 1a koogpuupment I ., yunuThIBaIO-
LI moTepH MONoCTH 1’ nyckoperyipyloneii annaparype (1HPA):
Ppﬂ = P_\-ul* K('* Klll'f\ > (5)
rje I, =1 - ans rpynnoBoii ceTy 1 BCCX 3BCHLCB CCTH aBapHHIIOro oc-

BCHICHNAS, U8 MCIKUX 1POM3BOJICTBCHIILIX 3/1a11HI1, TOProsuIxX nomeienui, na-
PYXHOTO OCBEILCHNS;

K. = 0,95 - ,i1na npou3BoJICTBEHNBLIX 3JIAHHi, COCTOAMX H3 OTACHLHLIX
KPYNHBIX [POJICTOB;
K. = 0.9 - aua Gubnuorex, ajiMHIIMCTPATHBIILIX 3J1@lidil U npenpusTHii 0b-

HECTBCHHOIO INHTAHWA

K. = 0.8 - mis npoussojcreeniisbix 3)lanii, coctoaipx U3 donniworo uucna
OTJASNLHLIX TIOMEUIEHHH;

K.= 0,6 - uis cKnajiIckuX 3/1auMil 1 2JEKTPOCTaHUMH, COCTOAMX 13 D0nb-
(OO YHCA OTJICHLHLIX ITOMCIIEHNH;

Kien = 1,1 = Just namm ranos JIPJ w JIPU;

Kra = 1,2 - U151 IIOMMHECHCHTHBIX JIaMI1 CO CTAPTCPILIMM CXEMaMH BKINO-

YEHHA]

K = 1,3+ 1,35 — s moMunecuentubix namn ¢ Geccraprepinivi oxe-
MaMH BIJIIOYCHMSL.

Buifrop cenenun nposgoonuros 0Ceemumensnon cemiu.

Ceuenyi NPoBOJUITHKOB OCBETHTENLIOMN CCTH JOIBKILL 00eCICINBATL: 0C-
TATOUHYIO MEXAIMYCCKYIO TIPOUITIOCTL, NPOXOIAJICITHE TOKA narpy3kn 6es neperpe-
Ba CECPX JIONYCTUMBIX TCMIIECPATYD, HCOOXOHMBIC YPORIM HIINPSIHKCUNTT Y HeTon-
HUKOB cBeTd, CpadarLiBanue 3aipernsx nnnaparon npn K3,

JlocraTounas MEXanuIeckas BDOHOCTL HPOBOIMKEOR UCOONONMY, Wrolw
BO BPCMs HKCIIYTAIMNE M MOITANA HEe OLUIO UPEIMEPHIOrO PORICIINS W ob-

PLBOB POBOAOR. TTAMMCIIINE JLOHYCTHMBIC CEMETIE IPOROIITIKOR 11O MeN-
HCCKOA TIPOUIOCTH COCTAIIOT JUIE MCJUBIX Lponojion | MM L noMIIena 2.8
MM [py rpoconoil nporiauce PoROTIEOR 11 SICIMOCTIC 0T HOTPY IR G-
(LIC TPOCLE cacpayet npuimMats Jianerpom OS5 0,5 mm, KKy

~

pom 5,58 mMm.

JUPLEERLY-
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& N

"N R

1 BaeTCs Il[\(‘iXO}KJlCIH-ICM 1O HHM TOKA ll"‘" nate-

LEpen IPOROIIKOR B
MYJIOM:

IC KOTOPOIO 1pi PARIOMCPHOT 1TTPY 3KE (s onpejieangerest no thop

Jums Tpexdaioil cern (¢ 1YICRIM TIPOROJIIOM n Ges nero)
e (6)
Jaiu COS

Ipn

UL ARYXATON CCTH € NYNCRIIM HPOBOIOM
I‘pn_ I’ ? ]

2Uycosp

l[m -

Juns ostnodhasiioii cemn
»
e (8)
o U " CosQ
JUis KOKAON JARYX- 1 TPEXNPOBOJUIOIT CCTH C 1YJICBBIM IPOBOJOM TIPH

MoBOI, B TOM YHCIC W HCPARIOMCPIIOI, HAIPYIKE TOK ONPC/ICAcTes 1o popuyre
P (9)
Ugcosp
B npuse/icHIbIX (OPMYIIAX TIPHIBITLY CACIYI0NHE 0bo3m e

Ppo - AKTHRIAA pACYCTHAN MOINIOCTD OJIN0I1, JIsyx 1 rpex dad;

I|:I|I =

cosp - KOIPPHIIUCHT MOLIHOCTH 1TAIPYIKH,

Upge Uy = BOMBIIBHBIC NAVIPSIRCHNS CeTH - (pazioe noneinoe.

Basnmm yeraonmieM npi inpockTinpoiiiim OCHETHTCIBIBIX CCTCH ARISCTCR
obecneuenie y 1ami HeodXOUMOTO YPOBISsE Hanpskeiist. JUst YN tenein sul-
HOAHAIOT PACHET OCBETHTCHLIOI CCTH O HOTCPE HANPIIKCHNN,

Hprimmas 3a Ugy MPIHM@IBI0 ONYCTHMOC TEIPIORCHINE N HAROOIOS V1)
NEHHLX JIAMI, MOIKINO ONPEACHNTL BEIHMHIY  pactoaaraeMuN notweps AU na-
HPAACHEA B CeTh No hopmysie

AU, = Uy = Upin = AUy, (M

e |,, = HORMBIRUIEOE TEITPIRCEIIC TP XOJ0C TONM X |.p,|,|u'-.bupu¢mp_l_

ALLL = nomeps i puae i i ipaicopMinope, npine e o VSRS
HOMY SEPAACTIN0, Bee coermmmmonme, npmeiemme it vkt w npoen

| § .
PACHOmrae e gorepi nanpEACm ovse oo cern AU n snmen
MOCTH O MOHIIGC T i Illllli'.!.“lllll,l _‘;"“ hd "‘I"‘l"‘“l"“'l"‘-‘ A LY BRI Ry

AELCIT OO EPY 08 PIEE eI L FIPIese one pace s i

i (' £ 07, J . g
U 97,5 %; FHPE U EREN ST T ORI L ORI BT T
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BIHQ."‘IHOI‘P;\mll‘lF.(‘Kllﬁ ClIHHCOK

I ~ Drsfesuries uy
ROINCHND, FI0ONHT RS

1 UOCT 21.608-84, Buytpenned MeKTPHAHCTROT 0¢

reacn. M. Hazno crvapros, 1984
2. Kvapin b Daexrpocuadsenne NPOMMULICHHNN  UPXANDRSTH
b. H. Kyvapin - Mo Hurepaet Flasae-

[ TereT]: yeOnuiK s CryACHTOR RYI0R

nupanr, 2005,
3. Hparnaa VErpoiicTsa AEKTPOy CTRHOEOR [Texer]: Boe RCTRYTOMNS 13-

et TIVO-60 i TIVD70 it N3 (¢ s it e e coctosHo Ba 1 osuRars S

s-no, 2000,

). - 6-c 0 7-¢ nut - HoroenGnpex: CHONPEROE MIHBCPVRTETTRNS i

4. CHll 23-03-05, FCIeeTRENIOS 1 HEK} CCTHSHROS OUBeIenne. = 1 L.
ofune - Mo UNVTHTUIE, 2001

S, Cupanodnas K 1o crerorexmnke - o pet 1O B Adizendepra. M
Mieproarozirsar, 1905,

6. CUPABONIAY KNI 110 HPOSKTHPORINIG. MISKTPIICTROND. OCRSIMEHnS
Hon peat VLK noppius T Dnepras, 1976,

7. mexrpiieckoe ocncenie | Texer]: yneonoe n seoone - BAL Bupsovo,

Kyper: Kypesl TV, 2007,
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NMPUJIOXEHUE A

“]“l]\l[‘p pactiera 0epcicimsn NpousBoJICTBCInoro noMcuicnms

Hexopunie jamusie: jumna nexa A = 54 M, mmpuna riexa 3 = 24 M, Boicora
nexa 1= 10 M, suicora paboneii nosepxnoctit naji nonom 1exa h, = 1,2 M, pac-
CTOMINC CRCTUILITNMKA OT NCPCKPLITHS hr. = ],ﬂ M. rr]"JCG}’L!MOC Jranerte ocserich-
nocrn na paGormx mecrax B uexe, cocrapnsnoniee 300 moxe, 6yner cozanatnea
CHETCMOMN UGIIICI‘D ocpeuienms CBCTHIILHWKAMH, TOJIBCICHTTLIMH TIOJ MOTUJIKOM
1exa.

PacueT HarHac™ ¢ onpe)Iclicsl paccTos s OT CBETHILINKOB J10 paboueii
IOBCPXHOCTH 110 eneyloueii ropmyne:

h=H-h,-h,=10-1,2-1=78m.
e h;, — BbicoTa pabouei NoBePXHOCTH 1A NOJIOM, pasHas |,2 meTpa.
[Mpeasaputenbio Bmoupaem ceeriabhinku tana ACIT ¢ namnamu
JIHar. Jlanmuic CBCTHALITMKH, HMCIOT 11yOoKyI0 KpWUBYIO pacripeliefielitsi CHIlbI
ceera. Haxoaumm ans MX OTHOMICHHE A, PACCTOSHUA MEKJly CBETHIIbHHKaMH K
paccTosnuio 10 paboveii nosepxHocTH. 3HaycHue A, paBHo 1, Torna pacCTosHHe
MEWJ1y COCCHUMH CBCTHIIBHH IKaM I Hﬂﬁ)leM KaK:
L,= h*\, = 1¥78=78mM
HCXO,T.[H H3 HBﬁﬂ,CHHClFO paccToaHus olpCcAc/MM 1HCIIO OponcToB B
Ay MexX-1ly CBCTHILHHKaMH
n= AL, =54/7,8=6,9 , npuiumaemn,, = 0.
Yuciio CBETHIJILHHKOB B PsiLy
Ny =Ny T1 =6+ 1=7.
Paccrognye OT Kpailiero CBeTHIIbHHKA JI0 CTCHb
a= (A-n,*L,)2= (54-6%78)2= 3,6 m.
[lpupMaeM  paccrosiine Mexgty psiiami 1o mipuie nexa Ly = 0w
Torja aucino psaios 1o 1HupuIe
Npan 13/ 1, = 24/6 = 4,
Yucno nponeron MCHLy piijiamn
Mup = Doy = | 4-1 3.
Obee THeo  CBCTHILITHKON
Deny = Den™ Npy = 7% = 28,
Tora ¢nerosoii HOTOK JIAMILE OHPEJCINCTCN NO Cheayiomeit op-
MyJic;
(VI Y L 7 TR IR (1Y

pye L, = nopmMupoBanas ocneinennocth, pasnan 300 ng
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K = KOO(UICITT 38TIACA, PABITEIH 1,3;
17 = oy nexa, pantias 54%24 ™,
7.~ xoopdpmnment MIITHMAIIBITOI OCBCHICINIOCTH, paBiibin

- cooddupen T nenoaL3onI, pannniit 0,55.
@ = 300*1,5%54%24*1,15/0,55%28 = 43551 JiM.

BrGupacm Juisl yCTaloBKH CRETIILIHK ICTI72-400-001/002 ¢ samiio
tnma JUaT-400 ¢ P = 400 Br. Creronoii 110T0K BLIOPaioH Jamib coCTarIseT
48000 nm.

PacucT OCBCLICHNA BO BCIIOMOTATENBLLIX TOMEHICHHAX MPONBBOJMTCS aHa-
jorvuno. YETanapiiBacM B KOMHATC MacTepon 4xJIN1O-05 2x40, B KJ12JIOBOH -
2xJIT10-05 2x40.

DACKTPOTEXIINHCCKHIT pacticT OCBeIenHs

Onpe/icNUM PACUCTIYIO MOINHOCT] OCBCLUCHIS 1EXA:

Pro= PuapaNapn Kias kBT
P,= 28%400%0,9*%1,2=12,1 xBr.
BriGupacy kabein uisl THTais 0CBETHTECBION HArPY3KH.

Pacyernniil TOK:

= Pp(,/(\'Er*U*costp),
I, = 12100/(N33800,85) = 21,6 A.

Ceuenue niraroniero xabenst BuibepeM Mo YCIOBMIO HarpcBa pacHCTHbLIM
TO-KOM. Brifupaem xabenb ¢ MeinbIMU acmiamy tuna BBIT 5x2,5 MM:, Lion=21 A.
[TpoBepHM BLIOpaNIIOE CeYeHHE HA TIOTEPIO HATIPDKCHHS!

AU = V3*21,6%0,035%(13,3*0,85+1,8*%0,64)*100/380 = 4 %
YTO B Npejienax JONyCTUMOro. JIng 3amuThl ocBeTHTeNLHON CeTH N
TPYTIN CBETHIILIUKOB [IPUMEHUM BbIKIIOYATENHN anToMaTuucckne BA-47.

o
N
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MPUJIOKEHNE b

Tabmua 6.1, Mlpumepuniii nepetienb TeM pepepaTon 1 10K /0B

Ponn anexr pn%ucm 0 OCHCLICHUS,

Mer OPHUCCKOC PA3BUTHE DICKTPHUCCKOTO OCHCIICHH.

COBPLMUIHMC HPOGJILMN NocTpocumns H YHpaBJICHHI CUCTCMAMHK MNIEKTPH-
HCCKOTO ()L'HL'IU,CHH}I

i

(,()RDCMCHIIHC |L)\I!0T]0F[’Il| B LHCILM’IX }JlLi('Ipll‘ICCICOF() OCRCINCHAA.

C()ISPL\‘ILHIIMC TEXTONOTHH TIOBLILCHHY KAUcCTRa JJCKTPO3HEPTHK B CHC-
TCMAX NIEKTPHHCCKOTO OCBCUICTIHA.

CDHPLMC]IIILIL MCPpONpPUATHI N0 CHHOCHHIO 110TEpL MOUIHOCTH H DJICKTPO-
AHCPIHNU B CUCTEMUAX DIICIK l]JH‘ICCKOI 0 OCBClllCIIHSI

7.

O6mme ceejachus 00 HISKTPHYECKHX HCTOYHMKAX CBCTA.

8.

:‘)J’lC}CI'pH YECKHE J1aMITbl HAKATHBaATIH.

0.

[TanoreHHbie HaMTibl HaKal v BaHKs,

10. FBBODBSDS[I[HI)IL JIdMH l:l HHU3KOI'O JlaBHCIIH}I JMOMUHECHECHTHLIC TaMITBL.

11 .:')HCpT“OEJKOIIOI\-!IﬂHlI!;IC JIIOMHWHICCIEHTIBIC JIAMITBL.

12. KoMITaKTHBLIC JIOMHITECIEHTHBLIC JIAMIIb].

13.I"azopaspsiAHbIE IAMIIbl BLICOKOTO JABJICHAS: IyTOBBIE PTYTHBIC JIAMITbL, , H

14.MeTannorajioreHHnle JIaMIIbL

15.HarpyueBsic JlaMITbl BbICOKOTO IaBIeHAMs!

16.CucreMbl OCBCUICHUS C HCTIONL3OBAUHEM cncmnonoa

17.CucremMnl OCBELICHUSI C HCTIOJIb30BAHHEM CBCTOJIHOIHBIX NAMIL.

CkaHumposaHo ¢ CamScanner



