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BEEJEHHE

[NoBEIIIEHHE Ka4YeCTBa METANAa — OJiHa H3 BawHeHIHX 3a7a4. B KavecTBeHHBIE
mokasaTely paboThl METATYPrHH EXOOHT pacllHPEeHHE COPTAMEHTa BhINyCKaeMoH
MPOAYKI{HH, YBETHYEHHE NOCTABOK METANNA BHCINE KATeropHy KauecTsa, YBEIHYCHHE
BRIMYCKA 3KOHOMHM4HEIX npodmiedl npokara, Gonee WHpoKoe BHeApeHHe padhHHHPYIO-
WX NEPeIUIaBoE H P,

Ha sapojiax-nocTaBIIMKAX H HA 30BOIAX-MIOTPEDMTENAX METAIIE MeTANYprife-
cKad NPOIYKLUHA NOIBSPraeTca KOHTPIO, B 33aUl KOTOPOID BXOIHT ONpeIencHHe
cooTeeTcTRHA MeTana TpebosarnaM [OCToB B TeXHHYSCKHX YCIOBHH, B TOM YHCNE B
OTHOWEHHH AehekTOB H HEOTHOPOOHOCTH CTPYKTYPhI, BOSHHKHOBEHHE KOTOPBIX CBA-
3AHO CO CNOAHOCTBID METAILUTYPIHYECKOTO MPOHIBOACTEE, & HHOTAA H ¢ HecoDmoaeH#-
EM ONTHMANBHEIX TEXHOIOTHYECKHY PEKHMOB,

Jlns ynydulenns kadecTea MeTamta TpeGyercs paspaboTka MeponpHiTHH no
YCTPAHEHHIO MIH YMEHBIUEHHIO PA3BHTHA B HeM AeeKTOB, YTO BOIMOMKHO [HIUE HA
OCHOBE NIPABMABHOH KnaccHdHraupn nedeKTos o 3HAHHA YCNoBHHA HX-0bpazonanus.
TpaeuneHas EnaccH(pUKaUAs JedekToB TAKKEe CIYAKHT OCHOBOH IUIA NpPHHATHA pellie-
HHH 00 HCNONE30BAHWH METAIAa.

Muoroobpasie gediekToB cTaneid W CIIaBOB, He BCEIIA PE3KO PasMHYLOIIHXCA
Mmoo  BHEUMHeMY BHIY, COBIAST 3HaYHTENBHEIE TPYAHOCTH NMPH MX HISHTHOHKIUHH B
npakTHyeckoil paboTe 3aBoj0B, ITH TPYAHOCTH HEPEKO BO3DACTAKIT B CBAM ¢ TEM,
YTO METAILT MOCTE BOIHHKHOBEHHA fedekTa noasepraerca ropayell obpaborke gaene-
HHeM HAH TepMuueckol ofpabotke. OcobenHo CHONKHO ONPELENATh NPOHCKOMACHHE
aediekTOE NOBEPXHOCTH, HA KOTOPLIE MPH HAIPEBAX  BOBOCHCTBYET BOFAYX HIH ATMO-
cdiepa medH, 9T0 NPHEOINT K H3IMEHEHHIO XKHMHYECKOIO COCTaBa NOBEPXHOCTHOTQ CHIOA,

OKHCIIEHHIO, 00e3yMepOKHBAHNIO, 00PazoBaHMIo B 30HE Ae(eKTa OKCHIOB, HHTPHIOB

H apyrux a3, JlocToBepHO oNpenensTh BHJ M HCTOYHHE 00pa3oBaHMsA NOBEPXHOCTHO-
ro aedexTa yaaercs THILIE HETIOCPEJICTBEHHO IOCNE eT0 BO3HHKHOBEHHA.

B CEAZH © STHM BKHO YCTAHOBHTE XapakTepHbIE NPHIHAKH Pas/nIHbX asder-
TOB NPH HCIONBIOBAHHE COOTRETCTEYIONIMY METOI0B KOHTPO/IA H UCCIEI0BRHHA  Me-
TAJIIA.

B coBpeMenHOH NPAKTHKE HCIIONB3YIOTCH CNEIYIOMHE OCHOBHBIE METONR OfiHa-
PYWEHHA H HIY4EHHA TOBEPXHOCTHBIX M BHY TPEHHHX NederTon:

a) BHENTHHI 0CMOTP METALIA;

i) yIBTPA3IBYKOBOH KOHTPO/IE /LIS BRIABIEHHS BHYTPEHHHX Je(eKToR;

B) ANEKTPOMATHUTHLIE METOILl KOHTPOIA U8 BEUBISHHA NOBEPXHOCTHLIX 1€-
(hexToB;

) MECTHAN 3aMHCTKA NOBEPXHOCTH;

a) ocagka oOpa3sLos, BEPE3AHHEIX H3I NPYTKOE 41s Gonee HeTKOIO BHISBICHHA
NOBEPXHOCTHEIX Ne(eKTOs;

¢) crynendartas ofToYKa MPYTKOB IJA BHABICHHA BOIOCOBHH,

#) HCCTIeJOBAHHE MAKPOCTPYKTYPEI Hi MOMEPEdHEIX H NPOJOILHEIX TeMIIIETaxX
Moeie TPAEISHHS B KMCIOTaX HITH CTENHATLHEX PEaKTHEAX, BEIABMLAIIMY HEOIHOPOM-
HOCTE, 4 TAKKE TYTEM CHATHA CEPHBIX OTHEUATKOE,
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'3} HCCHeA0BIHAC MTPOJOIEHBIX H MONCREH LA HAIOMOB {BH3}’RJB]]DE H MOl M
CRETOBON H AICKTPOHHOR MHEPOCKOITHH ),

H) HoCmeaoBaHHe HeTpaRileHbIX MHKPOLLTHROB (I714 OLEHKH 3arpia3AcHHOCTH
AEMETANMHYSCEKHMH BENFOYMEHHAME, BRIABICHHA MHEKPOITOR H Fr1H}=.'|TIl"]']'[']CIJJ_HHJ;

K} HCCHeI0BaHue MEKPOCTPYKTYPR NOC/e TREaBISHHA 1A BEIABIEHHA CTPYKTYP-
HEBEIX COCTARNIAHIIIIHX, Dﬁ{"]}-‘]’,‘[epﬂH{HE!EJIHH, BCJIHYHHEL 3€PHA H T.I.,

1) ANeKTPOHHO-MHKPOCKOIHMECKHE METOIbl HCCHeNnOBaHHA JIHCICPCHBIX thas,
rPaHHl 32peH ¥ ocobeHHOCTeH TOHKOH CTPYKTYPR METANA B 30HE nedexTa;

M} HHH[}GPL}HTFE}{{IE]‘IET{TPENIpi[hlﬁ dHATHSZ © ey ONPelelenii COCTabd HEME-
FANNTHYECKHX M HHOPOJHEIN METAIHYECKHX BEMOYEHHH, YYACTKOB XHMHYECKOH He-
OIOHOPOIHOCTH,

H) PEHTIEHOCTPYETYPHEIN aHANN;

0) NeTporpadHYeckoe HCCIeIOBaHHE HEMETATHYECKHX BEIIOYEHHH.

A A0CTOBREPHOND YCTAHOBIEHHA NPHYHH 0DPasoBaHHa AederTd, YacTo HeQDXO-
AHMO HCNOIRI0BEATE KOMIUIEKC METOA0B, Tak, NpH HeCIenoBaHHH jgedekToR cTanenia-
BHABHOID NPOHCKOATEHHA [0CHE H3YYEHHT MaKpO- H MHEPOCTPYKTY P fieobxooMMoO
MPOCMATPHEATE M0I MHEPOCKONOM HeTpasneHsld mukpouud, Momyuaeman npu yroM
HHBOPMALIHA TOIBONHT OrPAHHYHTE BOIMOMHBIE NPHYHHEL AedexTa. B cmyuae obHa-
PYHEHHA HeMeTUUIHYECKHX BRAKYEHHH NOCTeIyIIee HCCAEL0BanNe MX COCTABd H
CTPYKTYPBR METOJAMH MHEPOPEHTIeHOCNEKTPANBHOTD aHaTH 3, AMEKTPOHHOH MHKPO-
CKOTIHH H  TNETPOrpafHYeckoro aHaiuia BeEBHT HCTOUHHK JarpAsHeHAA.

EoMnaercHoe onpegenetHe NMpOoHCXOEICHAA nedekToB, BCTPEUAIOIHNCA B M-
T.'J_'[J]IZ‘.IHI:.‘,'J_'l':'_‘CHDﬁ MPEKTHES, A3eT BOSMOMHOCTE HCNOIBE30BATE ¥CTAHORNCHRBIC ] AIOHE
H [IPHIHAKH DederTa.
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i CPABHEHHME OTEYECTBEHHLIX M [IEPEOJOBLIX SAPYBEEAHHEIX
TEXHOJOIHMIA U PELLEHWUHA

B sapyfesHbIx yCTaHOBKAX U1 KOHTPOIS KA4eCTBa JTHCTOBOMO POKATA HCNOAL-
IYETCH KOHTAKTHBIA BAPHAHT 3X0-METOMa ¢ NpHMEHEHHEM PA3AenbHO - COBMEILEHHEIX,
COBMEIIEHHBIX NPAMBIX HIH HAKAOHHBIX HEMOIBMMKHBIX, HIH Mal0 OCUH/UTHPYIOLIHX
1o [MHPHHE THeTa Npecdpazopareneii ¢ nogauel BoIB N0J MABICHHEM B 30HY aKYCTH-
MeCKOro KoHTaKTa ¢ 3azopoM ot 0,5 mo 1,0 mm (pucyaor 1.1). Tlpu atom cnnommon
KOHTPOJIE OCYIIECTBISIOT TOJBKO TIO0 KPOMEAM NHCTA, a4 LEHTPAdBHYIO HacTh JIHCTa
KOHTPOMHPYIOT ¢ IaroM He Mexee 25 MM, OneT HCNONL3OBAHHA TAKHX YCTAHOBOK
(Hanpumep, HA Yepenmopenkom MeTROMOHHATE) NOKA3AT HX HEBBICOKYI0 HAISHKHOCTH
H3-33 TUIOXON0 KAYecThBa aKyCTHYeCKOTO KOHTaKkTa. PeanHsaius HMMEPCHOHHOMD METO-
Ja KOHTPONE 3aTPyIHASTCA HeoOXOMIUMOCTEIO HCNONB30BAHHA TPOMO3IKHY HMMEepPCH-
OHHBIX BAHH, 9TO JATPYIHAST MCIOJBIOBAHHE ITHX YCTAHOBOK B MOTOKE METAIIYPIH-
YECKOro NMpoH3BoncTed. BoiMomKHBIM pelleHHeM 3TOH 3a1a4H MOMKET CNyMHTE BApHAHT
BBOJIA YILTPA3BYKOBRIX CHIHANOB B H3JE/MHE 4epes CTPYH WHIKOCTH, KaK 310 CIeNaHo B
wisecTHON yeraHoeke GBP nemercoit ¢mpnsl Kpayrkpamep. Henoctatkom nocaennei
ARJISETCH TIPHMEHEHHE MaJOuyBCTEHTENLHOTO TeHeBOIC MeToJa H HeoOXONHMOCTE
pasMellennd npeobpazosarenedl ¢ Goneimuy marom (o1 50 1o 100 mm) no wHpHHE NH-
cTa, B Pe3yLTATE Yero KORTPONHPYEMas IIOMEANE He npepbiiaer 16% oT nnowmwasH
peero nueta, HoeoneloBaHia 3Toro MeTold MOKA3aid, YTO IIOTHOCTE M YYBCTBHTE/ b=
HOCTE KOHTPONIS MOMKHO NOBBICHTL C HCNOB30BAHHEM CMENHANBHEIX CTpyeodpaiyio-
KX VCTPOACTE H MPHMEHEHHEM 3X0-CKBOZHOIO METOA.

II]II
!

[

1 T T T [ 1

I

I
Prcynok 1,1 — Y 6TpasByKoBoil KOHTPOIE MO FABICHIEM BOH

St
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2 TEXHOJIOIMYECKWH PASIEN

2,1 Buagl gederkToB THCTOBOIO NPOKATA

JledreKThl METANNOE — HECOBEPIUEHCTEA CTPOSHHA METAINOE H cnnasos, [lederrsl
METAUIOB YXYALIAIOT HX (HIHKO-MEXaHWYecKHe cBoficTsa (HanpHMep, 2NeKTponpo-
BOJHOCTE, MATHHTHYK) NPOHHUAEMOCTE, IPOYHOCTE, MIOTHOCTD, ILIACTHYHOCTE). Pai-
augaoT AedekTE METANN0B TOHKOH CTPYKTYpPH (aToMapHoro macwrraba), Gonee rpy-
Gele — CYOMHMEPOCKOTHYECKHE TPELIMHE, O0pasyloHecs no rpasnuaM OIOKOB KpH-
CTA/IA H HA ero moBepXHOCTH, Emé Ganee rpybbie HederTal METAINOBE - MHKPO- H Mik-
POCKOTIHYeCKHEe JeherTsl, NpecTasngoume coboll HapymeHHa CIIOMHOCTH WIH Ofl-
HOPOIHOCTH, 00payiolqHecs B METANNE BCISICTBHE HECOBEPLIEHCTEA TEXHOMOTHH H
HH3KOH TeXHOMOMHYHOCTH MHOMOKOMIIOHEHTHLIX CIUIABOB, TPeOYIOIWHK DCODeHHD TOY-
HOTO cOBMOIEHHA PeRHMOB HA KAHIOM 3Tale HX M3roToRIeHNS 1 obpaloTru.

HedextaMi B NPHEAAIHOM, TEXHWYECKOM MOHHMAHHH CIedyeT CHHTATh TakHe
OTKIIOHEHHA OT HOPMANLHOIO, NPeJycMOTPEHHOIO CTAHAAPTAMH Ka4ecTsa, KOTophe
VXYOWAKT padoune XapakTepHCTHRKH METALTA HIH MINEIHA M NPHBOIAT K CHHKEHHIO
COPTHOCTH MIIH 3afipaKossIBAHHIO H3nenuit. Opuako ne seAkUA JederTs METANI0s B-
JIHETCH ﬂ.EliIEKTDM H3MeNHs;, OTKIOHEHHA OT HOPMENLEHOMD KaYyecTha METallna, KOTOpPbIE
HE CYIECTReHHB! N paboThl AHHOTO H3NENMH, HE JONAKHE CYMTATBCA IJIA HEro ie-
dperTanmi. (HEJIOHEHHS OT HOPMAIBHOTO KAYecTRa, SBIALUIHECS NedekTamMu JUTa Hijle-
nufl, pafoTaloMKX B OZHHX YCHOBUSX (HANPHMED, TIPH YCTANOCTHOM HATPYMEHHH), MO-
rYT He MMETL IHAYEHHH TPH Ap. ycloBHAX paboTel (HanmpuMmep, NpH CTATHYECKOM
Harpy#eHHH). KauecTso METANNa H PauHOHATBEHO H3MOTOBISHHOIO H3 HEro M3/IeIHA
ModeT ORITh NMOBBEILEHO NPH NOMHOM HekmodeHHHM Haubonee onacHsiy Aedexros
(TpeLMH, PAKOBHH, PACCIOSHHI, (IOKEHOB H AD.) H CHWAEHHH JI0 HEKOTOPOTO MHHH-
MyMa ap. AeeKToR, NpeICTARMAIOIIHX MEHEIIYIO OTIACHOCTD B KOHKPETHRIX YCIIOBHAX
IKCILTYATAIHH JAHHOTO H3denns. Bricokoe Ka4ecTBO METAANA W HITOTORIAEMBIX H3 He-
1o H3AeNHI MOEeT 0DecneYHBaTHCA JIBYMS MYTAMH: COBEPIIEHCTBOBAHMEM TEXHONOTHH
¢ UENBI0 HCKTIOHEHHA BOSMOIKHOCTH NOABICHHS TeeKToR U COBEPIIEHCTROBAHHEM Me-
TOAOE KOHTPONA K4HeCcTHA METAIa C UENbio odHapyweHHs jAedekToB W oTOpaKoRiH
NefieKTHED 3aroToBoK, nonygabpukaTos W usnenuil. KoHTponmb kawecTmd MeTalla
[IPOH3IBOMHTCA METOJAMH XHMHYECKOT0, CNEKTPANIEHOTO, PEHTTEHOCTPYKTYPHOI® H Me-
TannorpadHueckKoro aHaTH3a, No3BOIAIONMMH 0OHAPYKKTE OTKNOHEHHA OT 3a1aHHRIX
COCTABA M CTPYKTYPBL. JTH METO/Ibl, KaK NPABHIO0, TPEOYIOT BINTH CIICUHANBHEIX P
METANTA ¥ NPHEOIAT K MOBPEMISHHIO HITH Pa3pYIISHHI0 KOHTROMHPYEMBLIC H3OEenuH 1
I0ITOMY HMCHOTBIVIOTCA TORKO U1 BRIGOPOHHOrO KOHTpONM WX Kadecrsa. hosee
HAAEHKHLIH, CIUTOIIHOH KOHTPONbL AedeKThl METANNO0BE, ABIAIOILIHXCA HADYIICHHEM €ro
CIUIOIIHOCTH HIH OAHOPOAHOCTH, IPOHIBOIHTCA ¢ NOMOIIEI QHIHYECKHN METOIO0E He-
pA3PVILAINIEN0 KOHTPOIS, OCHOBAHHEIX HA HCCIENOBAHHH HIMEHEHHH (MH3HYECKHX Xi-
paKTepHeTHE MeTanna. [1py OKOHYATENsHOM pellleHHH BOIPOCA O COOTBETCTBHH Kave-
CTRA 3ArOTOBKH WIH WIENHS 3alaHHOMY HeoOXOAHMO YYHTHIBATE HE TOJRKO KOJIHHe-
CTBO, PASMEPEI, PACTIONCIKEHHE H XapakTep o0HapyKeHHBIX fedeKTos, HO M KOHKPeT-
HBIE YCIOBHA HATPYKEHHA HIETHA H OT/E/BHKIX €T0 30H B JKCIUIYATALHM.
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PacemoTpuM Hanbouee pacnpocTpaHeHHEIe JedeKTh.

2.1.1 3akos

3akos NpeACTABIAeT cobOH NPHIABIeHHEIH BRICTYT, obpasyioummiics NPy Npoka-
TE W3-3a HepaBHOMepHOTo ofokarhd (pacyHok 2.1).

Pucynox 2.1 — 3akos

JaKkoB Ha NPYTKE HMEET HIOTHYTHIH BOJHHCTSH BRI H MOMKET PAClpOCTPaHATECA
Ha 3HAUHTENEHOE PACCTOAHHE BAONE NPYTRA HAH DBITh KOPOTKHM.

Ha HeTparneHBIX MHKDOUUTHQEX 3AK0B HMEET TYTIOH KOHEL, SAMONHEHHBIH OKa-
nuHoil, [Tocne Tpasienns muxpominyda 8 5%-HOM CIMPTOBOM PACTBOPE A30THOM KHC-
NoTH B 3oHe Jedexta nabmonaercd obesyrnepowuBaine. KoHel 3aKkoBa MORCT OMH-
DaTeCA BONOKHOM.

IpHunHOH 3aKoBa 9BISETCA HEPAaBHOMEpHOE oDXaTHe NMPH NpOKaTe MeTania,
npuBoALIes K 00pa3oBaHiio MECTHBIX CKIANOK, KOTOPEIE 3aTeM NPHKATHIBAIOTCA K Me-
TAIY.

2.1.2 TpewmHsl

BHyTpeHHHE TPEIMHE] NPEACTABNAIOT cobOM HapyIUCHHE CIUIOIIHOCTH BHYTPSH-
HIX cnoes MeTaana (pucyrok 2.2). B 3aBHCHMOCTH OT PacmoNOXEHHA H MPOHCXORIe-
HHA HX OApasaensioT Ha TPEIIHHE], NepleR HKYTAPHEIE NOBEPXHOCTH CIMHTKR, TREILH-
HEl B paioHe HeKmKeHHS NPOQHIA CAHTKAE H OCEBRIE TPELIHHEL

Jlner
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Preynok 2.2 — Tpemmue

TpelMHEl BRABIAIOTCA HA CEPHEIX OTMEYATKAX B BHIE TEMHBIX H3BHIHCTBIX MO-
NOCOK H HA TEMIUIETAX NOcae MMyGoKOTO TPAEIEHHA B BHIE HECIUIOUIHOCTEH,

BHYTpeHHHE TPEIIHHBl NPEICTARIAIT COGOH HAAPLIBLI, PaclpoOCTpaHRIOLIHECH
MO MEKOCHBIM NMPOCTPAHCTEAM ASHAPHTHOH CTPYKTYpPBI, 000raeHHbIM IHKBATAMH, H
COMPOBOMAANNIHECH CHOTUISHHAMK CyNb(HI0B M nHksauuel docdopa. DTH TpelHHE
ARAAIOTCH KPHCTALTHIAHOHHEIME | o0Pa3yIOTCa Ha IpaHHLie TBepIoH M muakoH das
((bpoRT KPHCTANTHIALHM) B HHTEPBAIE TEMIEPATYP, NPH KOTOPLIX METAUL HMEET MH-
HHMATBHYIO TIACTHYHOCTE W NPOoYHOCT. BOSHHKHOBEHHE TPEIIHH CBA3AHO ¢ MOAB/E-
HHEM PACTArHBAMONHX HANPAKEHHH, NPEBRILIAIMHY JOMYCTHMBIE, & CTeNeHs PAazBHTHA
TPEIIHH 3ABHCHT OT BEMHYHHBI 3THX HANDPAXCHWH, & TAKKE OT COJACPMAHNHA B METANIE
JHKBHPYIOLIHX JIeMEHTOB — cepbl, focdopa, kucnopoaa 1 ap.

Tpelunnel, NepnenIMKyIspHBLIE MOBCPXHOCTH CIMTKOB B 33BHCHMOCTH OT npu-
YHHEL (MOMEHTA) HX BO3HHKHOBEHWA, MOTYT PACIIONAraThCa B TPH PALA HA PAmIMYHOM
PACCTOAHMH OT NOBEPXHOCTH. TpEllHHE! [IEpBOTO PAa HaxoAATcA Hambonee GMHIKD K
MOBEPNHOCTH; OOPUIYIOTCS OHH B KPHCTALTH3ATOPE, KOTAA H3-3a Pa30rpeBa MOBEPXHO-
CTH B HAPYHHLIX CIOSX BOIHHKAIOT HANPOKCHHAA CKATHA, 4 BO BHYTPEHHHX — HANPAKE-
HHA pacTikennd. TpelMHEl BTOPOro PAja PacTioNokeHsl B NPOMEXKYTOUHOH 30He 1Mo-
MEPEeYHOD CedeH A, JeHIPHTHAS CTPYKTYPa KOTOPOi XapakTepH3yercd HanpasneHHOR
KpHCTATR3aLHeH, H 06pazyloTes B 30He BTOPHYHONO oxnakaeHud. [Ipn HHTEHCHBHOM
BTOPHIHOM OXJ&KASHHA MOTYT WIMEHATHCA BEIHYHHA H TEMIT YCAIKH, NPH 3TOM 3a-
TREpPIEBIIHE HAPYHHBIE CIOH OPEMATCTBYIOT YCAlAKe BHYTPECHHHX, B KOTOPEIX pPa3-
BHBAIOTCA  HANPIKEHWA pacTsokeHus, Pasorpes NOBEpXHOCTH CIHTEA, BOIHHKAID-
i o Kakoii-mubo NpHYMHE B 3TOH 30HE, YBEIMYHRACT PACTATHBAIOLIHE HATIDAMEHHA
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H NOPAKEHHOCTh CITHTKA TPellHHAMHA, TPelIHik TPeThero Paad, pacnolomenHbe GIH-
®e K ocepnil zone, obpazyioTes B pesvibrare dedopMaluy He NOIHOCTEH 3ATBEpIeB-
HIero ClUTEAL o [PCIUHHEL, BOZHHEARMIOHE MMPH ODATHH CIHUTEA ¢ MHIAKOH CepiiLe-
BHHOH DOAJSP:HHBAKIIMMHE POJTHKAMH HIH BankaMi Taayiux knerell 8 YHPC. Ha no-
NMepedHbIX TeMILIETAX RFIHE-G.'II!HE:HHHK Y¥CTAHOBOEK CIHTECE TPOIIHHEl BEIARTIAHITCA B
BHAE OTASNBHEIX MIHPOKHX CKOTMNEHHH, MOIYYHBIINX HAIBAHHE «rHe3foobpasHen.,

Tpemnuel HeKaKeH A CBA3aHbl ¢ JehopMalied npoduis HelpepelBHOTO CIIHTEAL
B copToBoM cOMTEE OCHOBHEIM BHAOM MCKAWEHMA SBISETCH POMOMYHOCTE, NMPHBOIA-
niEA K 00pasoBaH 0 YITOBEX TpemMH, POMOHMHOCTE BOIHHKAST B BEPXHEH YACTH KpH-
CTAH3ATOPA.

Tpelttel B TYNBIX B OCTPRIX Yraax cliiTka obpasyiores B pasHoe spems. B Ty-
NLIX YINAX OHH BOZHMKAOT B KPHCTAUIMZATOPE, TAK KaK B MOMEHT o0pa3oBaHHA raso-
BOIM 343008 MEETY CTCHEAMH EPHCTAINMHIZATOPRE H TYTIBIMH YITEME CIHTRD B LIOCIICL-
HHX BOZHHKAWOT PACTATHBAOLUIHE Hanpaaenvda. UOpaizosanye TYNOro Yria ColpoBO#-
NAeTCA HoKaKeHHeM {npordboM) npureraoiieii k Hemy vacTH rpaii. [ToaToMy Tpemu-
HBI, BOIHHKEIOUHE B palioHe TYNOTo YIia, B OCHOBHOM HATIPARNEHE! NepnEHIMKYIHPHO
K IPaHAM H PAcIoNaralioTca DIM3Ko K BepUIHHE, HHOMIA OHH YTy (IINIOTCH B CIIHTOK 110
MHATOHAMH — [0 CTHIKY PAcTYILHX KpHctannos (pucyHok 2.2). B pafione ocTporo yria
TPEUIHHEI ﬂﬁ]‘.ﬂi‘i}-‘](‘.l'l'l..‘jl Mo3Ee — [MpH BEIXKOIE CIHTEA H3 EPHCTALMMAEATOCE. [|[1'Z!l'l'ﬂ.“'-1_‘:-"
OHH pacnonararoTed Ha donsweil royOHHe.

B MPAMOYIONEHEIX CIIHTEAX HCKARMEHHE ”]TIDIEJHJH Yame BCelo CBAZAHO © HX pas-
AYTHEM TIO NIMPOKHM FPAaHAM, 4TO BuI3GIBAET NPOrHd y3xoH TpaHH, a TAKKE LWHPOKOH
rpanH BOmH3H pedpa. COOTBETCTBEHHO B 3THX MECTax H 00pa3yloTca BHYTPEHHHE Tpe-
[MIHHLI, MEPNEeHJIMEYAAPHEIE [MOBEPXHOCTH, HHOMOa NEPeXOIALIHe Ha JIHalioHD L [
CTHIKY PacTyiMX KpHctannos. (Jcesble TPeMIHHE 0DpasyloTea NOA AeHCTBHEM pacTH-
THBAIMUMX HATIPAKEeHHH, BOIHHKAIDMINX B KOHIE 30HB 3aTBEPNCBAHNA CIIHTHA. Hanps-
MeHds B 9Toil 30He 00VCIOBNEHE B OCHOBHOM CKOPOCTBEY PASITHEKH METANTA H PekH-
MOM BTOPHYHOMD OXITAWISHWA, 8 TakKHe COCTMIHHEM ¥3M0E H MEXanniMos YCTAaHOBKH,
B HACTHOCTH padoTOH CHCTEMBL BTOPHYHOTO OXTMa#IeHHH., BCIH CKOPOCTE pailHBEH
METANNHA BLICOKD, 4 BTOPHYTHAL CHCTEMA OXIAMICHHA HE obecrnevYHBasT NOCTOAHHOH re-
OMETPHH CIIMTKA, BOIMOMKHO 8ro paylyTHe B OCCEOH 30He H obpaszoBanue TPeIHH, co-
NpoBos IaIHXCAE Tpy0oit nHKkBauuel. B OTIENbHEX caydasx Tpelivia 3anoIHieTea
sMeTannoM, oborameHHelM NHkeaTaMi. OOHaKo B npolecce ANbHCHIIMX NEPESISNos,
HANPHMEP, TIPH ABTOMCHHOM pe3¢ M0 3TOMY MOCTY, MOMCT BOZHHEHYTE !'IDBTD].'IE[MFI
pasphIB.

B Npauecce NpoKaTEH HENPEPBIBHO JIHTRIX FAroTOBOK C BHYTPEHHHMH TpellHHa-
MH HECTINOMWHOCTH YCTPAHAROTCH, XHMHYECKAT HE HEOIHOPOAHOUTE, COMpOBOALIANIIAA
TPEIHHEL, NPOABISETCA B BU/IE YYACTKOB NOBBINEHHOH TPARHMOCTH NpH MoboH cTe-
TeHH ODRATHL,

PﬂL‘,CMCIT[JEHHb['E'! TPEHHHE BCCK THIIOB MOMYT BOIHHEHYTh NPaKTHYECKH B CIIHT-
KAX CTANEH BCexX Mapok; Hanbolee YYBCTEHTENLHE K 00pa30BAHHIO TPELIHH YTIEpOIH-
¢Thie cTan, cogepaxamue 0,17-0,24% C.

Mepil npeaynpekieHia — crporoe colmogeHie 3afanHby NapaMeTpos TEXHO-
JIOIHH, K EOTOPEIM OTHOCATCH.

Met
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— pernaMeHTHpPOREHHOE ColepKaHHe BpeHBIX NTPHMECeH B MEeTaLne:

— 3A0AHAEIH I1A JAaHHOH MAPKH CTANH TEMIIEPAaTYPHEIH MHTEPBAN PAliHBKH,

~ MOIBOI METANTA B KPHCTAIMIATOR, MCKIHOUAKIUHA MECTHRIH WIH 0JHOCTO-
POHHWHA PasMbli 00ONOMKH CIHTKA;

— KOHCTPYELHA KPHCTANIHIATOpPA, obecnevnsaloiias Hanbonee NpoaoiHTe k-
HEIH KOHTAKT 0DOMOYKH CIOMTKAR €O CTeHKAMH (ONTHMAILHAA KOHYCHOCTD, “OTEPHITEIE
YIIBIY, YEOPOYEHHBE KPHCTATHZATOPE! C TIPHCTABKAMH );

— PERHM BTOPHYHOIO OXJaxAeHHd, obecrneqHBalOUIHA PaBHOMEPHYIO TeMIepa-
TYPY CAHTKA B 33JaHHOE H3IMEHEHHE Pacxoda BOJA M0 JIHHE 30HLI B 3ABHCHMOCTH OT
CKOPOCTH BEITATHBAHHA;

~ KOHCTPYKUHH OIOPHBIX H TAHYIIAX YCTpoHCTE (0coDeHHD HA KpHBOMHHEHHBIX
MAalIHHAX), HeKMovamads gedopMaldo obonoYKH He [NOMHOCTRIO 3aTBEEPIEBIIEr(
CIHTKA CO CKOPOCTRE) M BEIIHYMHOH, HE IPEBEILIAIIIHMH NPEeIeibHO JONYCTHMBEIX
SHAYEHHH 118 AaHHOH FpYINOE CTANeH.

2.1.3 Pucxka N

Pucka — npaMoiiHeiinoe npofoibHoe YIIYDIeHHE © 3aKpYITIEHHBIM HIH 1110C-
KHM AHOM, 0DpazoBaBlieecs H3-34 Lapananis IMOBePXHOCTH METALIA HABApaMH | apy-
THMH BEICTYTIAMH HA NTPOKATHRIY AHCTAEX (PHCYHOK 2.3). PHCKH MOTYT OBITE TOHKHMH H
Gonee WHPOKMMH. PacnpocTpansaioTes prcKH 00RMHO BAOIE BCETO THCTR,

Pucynox 2.3 = Pucka

XapaxTepHilit IPH3HAK PHCKH HE NONEPEUHBN MUKPOLUTH(AX — TYNOH WHPoKHHA
KOHEI H OTcyTeTRHe ofe3yrnepomupanus. PHCKa HE CONPOBOMIAETCH H3MEHEHHEM
CTPYKTYPhI H HE COOSPMHT HEMETAUIHYECKHX BRAYEHHA. B 3one metanna, nphnera-
HOMIEH K pHCKE, OTCYTCTEYET NTHKBAIIHA.

Prekn obpazyiorcs Donbuieil YaCTEIO NPH TPOKATKE HH3KOYIIEPOAHCTOR CTANH.

2.1.4 3akar

Jakat npegcTapnAeT ool NPHKATAHHEIH NpaMoIHHeiiHeH NpOLONEHEIH BRICTY
C OJHOIH CTOPOHEI NPOKATA HIH ¢ OBYX JHAMETPANLHO NPOTHEOTIONOMHEBIX €0 CTOPOH

JlweT
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(pucynok 2.4). JledrexT, Kak NpaBHA0, NPOXOJHT 00 BeeH anHue mucta. B cuyvae npu-
KaTa BOMBIIOrD yoa JedeKT MOMET HMETh BHI ABYX MapalIenbHLIX THHHH.

Ha nonepeunsix Makpolingax W Muxponuindax BHAHA XapaxkTepHas ocoDeH-
HOCTE 3AKATA — PACTIONOKEHHE 10 OCTPHIM YIJIOM K [TOBEPXHOCTH MeTannd. Ha mukpo-
THpAX XAPAKTePHLIH NPHIHAK 3aKaTa — 310 TO, 4T0 KOHEl AedekTa He pa3BeTBIeH H
or#baercd BonokHoM. JedekT anonHes oKaIUHOM, W METALT 1O ero cTeHkaM obesyT-
nepoked. [IpH BoasiuBandy rpyboro yca sakar MOWeT pacioJaraThCd IO IPAMBIM
YEIOM K MOBEPXHOCTH B HMETh CEpIOBHHEIH KOReL.

3aKaTel BEABIAKTCA NPH BHELIHEM OCMOTPE TPOKATA MIM MPH Ocanke o0pasion
B rOpaves HIH X0M0IHOM CocToaHHH. [loa cnoem npokaTHOH OKaTHHE TOHKHE 38KaTh
TPYAHO pasnH4YHMbl. OcobDeHHOCTH 33aKaTa COCTOMT B TOM, YTO B MECTaX 3a4HCTKH
HADMIOIAI0TCH OTKIOHEHHA OT IPAMOH JIHHHH, CBA3AHHBIE C PACTIPOCTPAHEHHEM Jedek-
Ta B rayDhs MeTanna nol ocTpeiM yriaoM. Heorga MeTann MoaBepraioT TPABIEHHIO, HO
ATOT CHocol HEXKENATeNeH, TaK KAK MOKET CHOCODCTBOBATE KOPPOIMH TIPH  110-

CIEeIYIOmeM XpaHeHHH.

(s

PH[}K 2.4 —3akar

Jedext obpazyeTca NpH NPOKATKE 3ar0TOBOK WITH NPYTKOB C NOAPE3aMH, YCaMH,
3ayCeHIAMH H APYTHMH NpoaoisHEIMH BEICTYTIAMH; NPHYHHE NOABICHHA YCOB H 1101~
PesoB.

JlederT MOKET TAKKS NOJYHATECA HA KOHLE PACKATOR M3-38 HENPABHIBHOMN 3a-
Ja9H B KAmHOpEL B riochenseM ciydae 3akaT pacnonaraeTcs Ha KOHLAX packarta, Jaxa-
Tl BCTPEYAIOTCA HA MPOKATE CTAMH BCEX MRPOK H CrocobOR NPOH3IBONICTEA.

2.1.5 MnokeHbl

ProkeHsl NpeicTaBLIoT coboil TOHKHE PR3pLIBEl METANNA OKPYTIOH WIH OBAlIL-

Hoit GopMel, ofpazyIOmMecs BCISACTEME CTPYKTYPHBIX HANpPM#EeHHH B CTAmM, Hackl-

St
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LIEHROH BOAOPOAOM, PACONATATCA B CPeIHeH 30HEe CIHTKOB, NOKOBOK MIIH JHCTOR.
Obera0 00pazyloTcea B Ie@OPMHPOBAHHOM MeTanmae. B JIHTOM MeTaie BeTpeyaoTes
PeOke, NPeHMYIIECTREHHO B KOHCTPYKUHOHHE CTANAX ¢ BRICOKHM COICPHAHHEM Ne-
FHPYIOLHY 2leMenTos, HanpuMep B crand JOXTCHA m gpyrux cransx nepawto-
MAPTEHCHTHOTO H MAPTEHCHTHOTO KIACCOR.

B nedopMiposaHHoM MeTalie (UOKeHEl BEIABIAIOTCA HA MaKpouLmHdax, B Hi-
JIOMax W MpH YNBTPA3BYKOBOM KOHTpOJE MPOKATA M NoKoBOK. Ha TpasieHbix Makpo-
maHax GAOKeHsl HMEIOT BHJ TOHKHX TPeIHH paimeposM ot 1 go 30 MM (pHeynok 2.53)
PeOKHX CIyvHasy MoryT aoctHrats —100 sy, Dnoxkens HeDoasloro pasMepa THIHYHE
JUIA CTaned MepiHTHOTO Kiacca, a DONBIIHX pasMepoB — I8 KOHCTPYKLHOHHBIX CTatei
MapTeHCHTHOTO Knacca, oco0eHHO NPH UTHTENBHOM XPaHeHHH HX nocne ropadel ob-
paboTKH JasmeHHeM Ge3 yMardaomed Tepmuyeckoil obpabotkd. Hanbonee omaernuso
GIOKeHbl BRISANAKTCH HA TPARNEHLIX Makponmudiax nocie BhIISPHKH HX B Te4eHHE
HECKOJIBKHX YACOB HA BO3AYXE BCNEICTBHE BRITEKAHMA Ha MOBEPXHOCTh KHCIOTHL M3
ToHkHx TpemuHoK. [lnockocTH GuioKeHOB ODBIMHO OPHEHTHPOBAHE! MAPATIEIEHO
HATIPABICHHIO JeopMalHH HIH Noa HeBONBUIKM YoM K Hemy. B nofeix wagennax
DAOKEHE MOTYT PAcnONaraThcs B CpeiHeH 20He CTEHKH B TOM Cly4ae, eclH oHM obpa-
F0BUIMCE [IPH OXNAXACHHH NMocne ropayei JedopMalHl HAH 1P TepMHUeckoi obpa-
HoTKe H3TeIHH.

Pucynok 2.5 — PnokeHs!

B npogonpHeiX HiloMax GIOKeHB HMEIOT BHI KPYTJIBIX HIH OBANbHEIX TATEH,
OTIHHAIOMINXCH OT OCTANLHOIO H3MOMAa KpHCTANIHYecKkHM cTpoeHHeM. [losepxHocTh
dnokena obpuHo GnecTAmas Gomee KPYNHOKPHCTAUIHYECKAA, PEIK0 BhIACNAIONMAACA
Ha (OHE MATOBOTD, MENKOIEPHHCTOrO HINoMa. TIpH HeCIenOBAHMH HA MHKpOLLTH(ax

JhecT
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THITHYHEIM NPHIHAKOM (IOKeHA ABTAETCH HIBHIHCTRIH, 3HME3arco0pasHbIi BHA TPelH-
Hbl. Pa3peIBBl IPOXOAAT NPEMMYIIECTBEHHO N0 MEKOCHEIM Y9aCTKaM NeHApHTOBR, 0bo-
FASHHBX ¥TUISPOAOM, JETHDYRMIHMH 3ICMCHTEMH, [IPHMCCHAMH K BOJIOPOIIOM. tho-
KeHbl O0BIYHO BCTREYAKITCH B JIHCTAX, NMPYTEAX H MOEOBEAX TIOCNE [NEPRONT MOpHHETD
nepefena  (gedopmaunn). IlpH nNocnemyiomMx TOpEYHX NEpenendax  (MoKeHo-
UYBCTBHTCEHOCTE CTANH MOHHAACTCA H BePOATHOCTE ﬂ'ﬁpﬂﬂﬁﬂ-ﬂl—[k‘lﬂ d:l.ﬂl.}}':EHCIE YMEHE-
MIAETCH.

(DIOKeHE E}ﬁpél'ﬁ}'ﬁﬂ'ﬂi{ NPEHMYLIICCTRCHHO B IIPOLICCCC DT A0CHRE ClallH [TnCIe
ropauei gedopManue (Hanbonee 4acTo) HIH Nocne TepMudeckoil obpaboTrs (pese), a
TAKKE MpH NOCHenyIOIeM XpaHeHMH MeTauna, Bosuukaior dmoxensl B npouecce
oxnaxaeHHs mpH Temoeparype 2530°C u aume. B NOKaNBHBIX YYacTKax NOARNMHOTCA
MHEPOTPSIIHHEE], KEOTODRIC TOCTEHERHG YRCIHYHBIRYTCA B pa3IMEpax. ]_I]"m'mHﬂ lﬁﬁ[}ﬂ?ﬂ-
BAHHA [p:[UKEH'l'}“ HATHYHE B MeTale BOA0p0Ja H BRICOEHX Hﬂﬂ]:'.l.:-'l.:-:l":lf[-[!"[ﬁ B MTOKATL-
HEIX YHACTEAX I[P THAYHTEILHOH EPYTIEOCTH METANIA B 3THX VHUACTERX. Bricokne
HANPRKEHHA B METINE cO3IAI0TCA BCISACTBHE CTPYKTYPHEIX NpeBpalleHuH, KoTophe
CYMMHPYIOTCH ¢ Je(hOpMALMOHHEIMH H TEPMHYECKHMH HANPSWEHHAMH. [TD-BHAHMOMY,
FHAYHTCIBHEIE HANMPIACHHA MOIYT BREIIEBETRCH NMEPECBILLICHHEM METANTE BOIODOITOM.
XpYOKOCTE NOKANEHEIX YYACTKOB METALIA (MEMOCHBIX) ONPEAeNndeTca JErHpoBaHHD-
CTERY, oboraleHHeM MPHMECAMH H BOOODOIOM.

DnokeHR BCTPEMAMTCA MPEHMYIIECTBCHEHD B JETHPOBAHHEIX KOHCTPYKIHOHHEIX
H HHCTPYMEHTAIIBHEIX CTATHAX, B NOJITHITHAEOBEIE CTAMAX H PEEE B YTTIEPOIHCTRIX CTa-
nax ¢ cogepxanuen > 0,3% C. C noBelMIeHHEM COAEPKAHHA TETHPYIOUHX MEMEHTOR
H yrAepoa CKIOHHoCTE K ofpazoBaHmio daokenos yeenuuusaercsa, HawOonsmei
CHEIJOHHOCTERY K DEPE‘]GEH]—]HEG {]_'I_I'_II:JEEE[{'IH IZ_‘.IEJ'IH_.'].H]{‘.I'I' CTANH NepIHTO-MAPTCHCHTHOID
KIACCA W IETHPOBAHHEIE CTATH NepIHTHONG Knacca, IIoKeHBl MOTYT BOZHHKATE B CTa-
W, BEIIUTABIEHHOH B WISKTPOJYIOBEIX, MapPTEHOBCKHX nedax H kompepropax. llpu
ANEKTPOLLTAKOBOM TEPeINIape CONepHAHHEe BOAOpPOIa MOMKET OCTABATHCH HA TOM He
YPOBHE HIH M3MEHATLCA B CTOPOHY MOBEIEHHA MIH noHMmeHHa (Ha 30%) B saBucH-
MOCTH OT COCTAaBa [NJIaKa.

[Ipn BAKYYMHO-IYVTOBOM IIEPENNABE COACPWAHHE B CTANH BOAOPOAA 3SHAYHTEABHO
MOHHAAETCH,

2.1.6 Hanprie

Jedert npeactapaser coDOH CKROMIEHHA HEMETANTHYECKHX BENIOYEHHH, T0Na-
JAIOIINY B METALT M3 BHEUTHHX HCTOMHHKOB (IUTAK, OTHeynopsl, (peppociuiaskl, THra-
TYPHL H Ap.) HiH 00pa3yloMiHXcA B METALIE BCISACTEHE peakuil  packucauTenei M
necy LB YPaToOpoR ¢ KHCIOPOAOM, CEpoil, A30TOM H BIBECEI0 BKAIOHEHMA. 3arpazieHus
CTaH ORIBAIOT:

) MAKPOCKOIMYECKHE, BHAMMBIE HEBOOPYIKEHHBIM IIAI0M;

3} MHEPOCKOTTHYECKHE, BHAHMBIE © IMOMOLILHY CBCTOBBIX MHEKPOCKOIIOR,

B} CYDMMEPOCKOITHYCCKHE, HaOmogaeMbie B MICKTPOHHBIX MHKPOCKONAX IPH
OOBLINX YBEIHYSHHAX,

JarpsiHeHHs B CIHTKAX PacTONaraioted NPOHIBOMBHO [0 BEICOTE H CEMEHHIO B
BHe cKomieHHil (pueynok 2.6). Hanbonee sarpasHeHAOH ABNSETCA 30Ha, PACIOIOHEH-
uan Ha Beicote 10-20% oT HM3a cantka. YacTo 3arpA3HeHMA MPEICTABINAINT COOO
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CKOIUIEHHS [IaKA, HE VCIEBIIEro BCTUIEITE B DPHOLITBHYIO 9&CTh, HIH OCTATKH pac-

[UTABHBIIHXCH KOPOYEeH, 4 TakHe 3ArpASHCHHA, 3aXBa"CHHBIC MATARDITHME KprcTaina-
MH. ’

PucyHok 2.6 — Hajipeis

B nedopMHMpOBAHHOM METALIE ATPASHEHHA BEITATHBAKTCA BAOIL HAMPABIIEHHA
nedopMalHK H oDpA3YIOT HUTEBHAHBIE JedeKTEl, HA3RIBAEMBIE HANPHIBAMH,. HAIPEIBE
MOTYT OBITE B BHE CTUIOLIHEIX WIH IPEPEIBHCTEIN CTPOYEK.

[Tpy Mukpoanatnse WIKGOB M0 MECTY PAcnoNO#eHHs HATPLIBOB BRIABIAIOTCA
CTPOUKH HEMETAIUTHYECKHX BEMoueHni (pucyrok 2.6). Hebonsnme sarpassetia Hue-
FOT BH HHTel, Gosee KpyTiHEIEe TPH JedopMalHA PACKATEIBAIOTCA B IIONOCKY.

Iliis BLIARICHHS BHYTPEHHUY HA/IPRIEOE HaCTO HCIONG3YIOT CTYIEHHATYI0 0bToy-
KY, NPH 3TOM OTYETIHBO BBIARJIAIOTCA BOMOCOBHHEL, PacrolOMCHHBIE HA pazHIHOH
rnyGnHe.

Ha neTpanneHoil MOBEPXHOCTH NMPOLOILHEX MAKPO- H MHKPOUUTH(OE HEBOOPY-
WEHHBIM [430M OT9eTIHBO BHAHL CKOINEHHA OKCHIOB W HUTpHUoB. CKOMIEHHA
cyIB(HI0B BRHABIAKTCA NOCNE TPABRSHHS 1WNHDOB.

Hanphisel MOTyT uMeTs pazinHynyio amuHy (or 1 a0 100 smM 1 Gonee) w pastos
nponcxonienue. JITHHa HaaphiBa 3aBHCHT OT CTeneHH Ae(OpMAlHH H OT PasMepa 5a-
rpAIHEHHA.

ITo npoMCXoXIeHNI0 PayTHYAOT IKIOTEHHBIE, IHAOTEHHEIE H IKI0IHAOTCHHBIE

TArPAIHEHHA:
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a) HCTOYHHKH 3K30TeHHBIX 3arpisHeHHil — QyTepoBKa IINABHIBHEIX AIPEraros,
¢}"T&[]GBHR KOBLUIEH, LAk, paTMHBOYHEIC OTHEYIIOPE], [IHXTOBRIE H JErHPYROLLHE MaTEe-
PHAIEL,

0) HCTOMHHEH 3HIOTEHHEBIX 3arpasHeduii — dasel, odpasyiolHecd NpH peaKLHax
KHCIIOPOA, CEPE M A30Ta ¢ KOMITOHEHTAMH, PACKHCIHTENAMH H JSCYILpYPATOPAMH, T,
e. OKCHABL, CYTLGHIR H HATPHAEL,

B)] HCTOYHHEH E30OHIONCHHBIX :131]‘]513HL‘:HHH — [IPOOYETBL B3AaHMOOSHCTEHA 3K~
JOTEHHRY BEIKYEHHA ¢ PACEHCIHTCIAMH, ﬂEC}"JTbEtJ}'pEiTG]'iHMH H KOM-[TOHEHTAMH <Ta-
TH, @ TAKHE KOMIOHEHTOB CTAMH ¢ BOZIYXOM; COCTAB TAKHX BKNHOYMEHHH MOWET OBITLH
O'EHE Pﬂ'}HDDﬁpﬂ]i”:rM H MEHHTECH OT THIIHYHOND IKI0OMEHHOID OO0 THOHYWHOTD IR0~
FEHHOID,

Hanpeigel B GOMBLUIHHCTEE CIYYAER NPEACTABIAINT CODOH IKI03HIOTEHHBIE H 3K-
FOMCHHBIC BEITHOYEHIA.

B npyTrax cTand HaApLIBE HAHGOIEE YaCcTO BCTPEYaloTCd B MOBEPXHOCTHOH 30HE
H B OCEBOH 30HE PaBHOOCHBIY KPHCTAILTOB. Temuas KOpO4K:d, OIMyCHaIaacs W3 BEpX-
Heji 9aCTH CAMTKA B HHIKHIOW, MOMeT OuITh 3admKeuposata Ha moGoil sslcote cnuTka,
A BMecTe ¢ HeH (DHEKCHPYIOTCA CKOMNeHHA BREMOYeHuld. OORMHO HAAPBIBEL HMEKT B
CBOEM COCTARE CHIHKATEL, CHIHKATHEIE CTCKIY, AMHOMHHATE! KANBLIHA, KOPYHIL, HIMHHE-
JTH, OKCHIB! M HATPHAR THTaHA. B noBepXHOCTHOH 30HE NPYTKOB HAIPEIBLL 4acTo 00pa-
IYHOTCH M IIAKS, NIEE0IEre Ha NOBEPXHOCTH METANNE B HEIWHHHLC H OTTCCHASMO-
ro k ee crenkam. [loapodnee oM. paznen «lleferTsl NOBERXHOCTH .

HanphiBel MOTYT BCTPEYATRCH B CTANAX BCEX MapoK CTand. Ha 3arpaineHHOCTE
CTANH BONOCOBMHAMHE OKA3hIBaeT BIHAHHE Crocod BRIUIABKH: B CTANH KOHBEPTOPHOH,
MApTEHOBCKOH M 3JEKTPOIyToBoil 3ToT nediekT BCerja NpHCYTCTBYET B DONBLIEM HIlH
MenblleM konudecTse. B ctany padHEMpYONIHX NEPENNABOE HAIPLIBOR MO, OTACIE-
HBIE MENIKHE HANPRIELL HE MPeBRIIAI0T 10 AMTHHRE 1-2 MM,

2.2 MeTonsl obHapy#eHus JeeKToB IpoKaTa

Haubonee ek THEHBIE PE3YNLTATE KOATPOIA MOTYT OBITE NOCTHIHYTEl TOIEKO
[pH TEXHHHECKH [PABHILHOM BEOOPE H NPHMEHEHHH METOO0B JepekTockomnui. Br-
fop merona HK onpeneaseTcs KOHKpeTHBIMH TpeDOBaHHAMH NPAKTHEH H 3aBUCHT OT
MaTepHala M KOHCTPYKIIMH KOHTPOIHpYeMOro oObekTd, COCTOAHHA €ro NOBEpXHOCTH,
XAPMKTEPHOTHEH AehekTos, Nomnexkalux obHapyweHHIo, yCIoBHA palioTil AeTan,
YCIOBHI KOHTPOIA H TEXHHKO - IKOHOMHYECKHX NOKa3aTened,

Crienyer OTMETHTB, 94T0 MeTois HK He sBaaloTeR YHHBEpCATBHBIMH. Kamasti H3
HHX MokeT OBITE HCmoakioBaH Haubonee 2QQexTHBHO U 0DHAPYHEHHA ONpeieieH-
uelx fedextos, [loyroMy AIH KOHTPONA Jetalel OTBETCTBEHHOID HasHAYCHHA NpHME-
HAOT JBA HIH HECKONLKO PAasIH4HBIX MeTodos. Kaxk BHIHO, BEIDOD METONOB H TEXHH-
YeCKHX CPEICTE KOHTPONA NpeAcTaBnser coboll CIomHyo TeXHHYeCKy D 3anaty. (hHa-
KO pellleHHe ee enie He obecneuusaet spdexTueHocTn HK. Bricokad sdipekTHEHOCTE
KOHTPOIA MoKeT OBITE oBecredena Npy YCIOBHH MPAaBHIBHONO BHOOPA METOTHK H HH-
CTPYELHIT KOHTPOJS, TEXHHYECKHX CPEJICTE (AS(EKTOCKONOR H IefieKTOCKOMHYCCKIY
MATEPHAJIOR); HCTIPABHOCTH NeekTOCKONMUECKOH anmiaparypel H Ka9ecTna npuMenile-
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MEIX MATEPHATOB; AOCTATOMHOH KBaNH(MKALHH KOHTPOTEPOE — NeeKTOCKOIHCTOR;
MIPABHILHOH OPraHH3aluy pabor.

[NpuMesenie KOMIIIEKCHOTO KOHTPOIA H3OEIHA B YCHOBHAX MPOHIBONCTBA H
SKCIUIYATALIHH TO3BOMHT MOBBICHTE KauecTBO H FaJeHHOCTE TeXHHEH. CHCTeMaTHye-
crkoe nposesenne HK Ha pasfuuHEX 3Tanax TEXHOMOTHYECKOTO MPOLECCa W CTATHCTH-
yeckas oDpaboTKa Pe3yIETATOR 3THX MCMBITAHHH NO3BONAT YCTAHABIHEATE H YCTPAHATE
npr4yHHEel Opaka. [IpH 3TOM KOHTPOIB CTAHOBHTCA AKTHEHEIM METONOM KOPPEKTHPOBKH
TEXHOTOTHYECKOTO TPOLEcea,

B nHacTosmee BpeMA IIHPOKO NMPHMEHRIOT PAiNHYHLIE (PHIAYECKAE METOARI H
cpencTea Hepaspywaowere koutpond (HK) Metannos ¥ MeTALIOH3NENHH, MO3BOJIAI-
L{HE MPOBEPATE KA4eCTRO MpoAyKIHH 0e3 RapylUeHHd € MPHIOAHOCTH K HCNOIB30BA-
HHIO [0 HAIHAYSHHIO,

Bee pederthl, KAK H3BECTHO, BEIIBIBAIOT HIMEHCHHE (PHIHYSCKHX XAPAKTEPHCTHE
METANI0E H CIUIABOE — MIOTHOCTH, NeKTPONPOBOJHOCTH, MAIHHTHOH NPOHHIAEMOCTH,
YNpyrux ceoiicTs u T.4. HMccnenosanue H3MeHeHHI XapakTepHCTHE METAMIOR h 0DHa-
pys#eHHe JedeKToB, HBARIOIMHXCS NPHYHHON 3THX H3IMEHEHHH, cocradnser (uinte-
CKVI0 OCHOBY METOIOB HepaspylIalollero KOHTPOAs, JTH METO[E (OCHOBAHBL Ha HC-
MONBIOBAHUK TPOHHKAOIIMX HAMYYEHHH PEHTIeHOBCKHX M ramMua - Ty4el, yaeTpassy-
KOBBIX H 3BYKOBBX KoNeGaHHH, MATHHTHBIX W 3/1eKTPOMECHHTHBIX TMONEH, ONTHYECKHX
CHEKTPOB, SBJICHHH KATHLTAPHOCTH W T/

K nocrouncream MHK oTHOCATCA: cpaPHHTENBHO OOMBLIAR CKOPOCTE KOHTPONA,
BEICOKAA HAJEKHOCTE {A0CTOBEPHOCTE) KOHTPOIA, BOSMOKHOCTE MEXAHHIAIAH H aBTo-
MaTHIALKH MpOIECCOB KOHTPOMA, BOIMOKHOCTE npuMeHedna MHEK 8 noonepanmnon-
HOM KOHTPONe H3Nenuil cnomHoil GopMel, BOIMOKHOCTE NpumMeneHid MHE & yenosu-
A% IKCIUNYATAIIMH De3 paidopikH MAIIMH W COOpPYMEHHH, W ACMOHTAMA WX ArperaTon,
CpABHHTENBHAA JELICBH3HA KOHTPOMA | Ap.

Mo FOCT 18353-79 HepaspyIuatoniui KOHTPONb, B 3ABHCHMOCTH OT QHIHYECKHX
ABJICHHIL, MONOKEHHLX B M0 OCHOBY, MOAPA3ACIASTCH HA BHIOBL: MATHHTHEIH, MEKTPH-
qeckHil, BHXPETOKOBEIH, PagHOBOIHOBOH, TeNNOBOH, ONTHYECKHH, PAJIHALMOHHEI,
AKYCTHYECKHH, NPOHHKAIOIIHMH BEHISCTBAMH.

Metoasl kaxkaoro Buia HK knacerpHUHPYIOTCA MO CASUYIOUHM NPH3HAKAM:

a) XapaxTepy BIaHMOJCHCTBHR QHIHMECKHX MOIeH WIH BEUIECTB C KOHTPOJIHPY-
EMBEIM O0BEKTOM;

) nepBHYHEIM HHPOPMATHEHBIM MapaMeTPamM,

B) cnocobam NosiyHeHHs neperynoi HugopMali.

B coBpeMeHHOH NpaKTHKe HCIONE3YOTCA CAEMYIOUIHe OCHOBHEIE MeTo 0OHa-
Py HEHHA M H3YHeHHs TOBEPXHOCTHBIX H BHYTPEHHHX JIEEKTOR:

2.2.1 Buxpesol meTon KOHTpONA

BHXpeTOKOBLIE METOIB OCHOBAHB! Ha AHANH3E B3aNMOJEHCTBHS BHELIHEND MIEK-
TPOMATHHTHOTO NOJIA ¢ 3ASKTPOMATHHTHEIM [O1eM BHXDEBLIX TOKOE, HABOAMMEDL BO3-

Gy#aaromeil KaTylKoi B 3MeKTponpoBoasuem ofbexTe KOHTPOIA (PHCYHOK 2.7
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Pucyhaok 2.7 — BHXpeBoH METOI KOHTPONSA

[11OTHOCTE BHXPEBBIX TOKOE B 00REKTE 3ABHCHT OT IeOMeTPHUISCKHN H JNeKTpo-
MAFHH THELS l'l.ElF'ﬂM':'."T]_'IE}H [_‘.lf_]'E:L'K'I.'j., A TAKWME OT BIAHMHOIT FHULLG.’]DH{EHHH E-'[']_"'-TEPH"I'C.']L'
HOro BHxpesoro npeodpasosatens (BTIT) u obwexta. B kauectse npeohpasosarens Hc-
MOMBIYIOT ODBIMHO HH/IYKTHEHEIE KaTyWkk (OJHY WIH HECKOIBKO). CHHYCORAANLHBIN
(MM HMNyABCHEIH) TOK, aeficTayiomuil B kaTywkax BTTI, cosfiaer aIeKTPOMarHHTHOS
nose, KoTopoe Bo36YXAaeT BHXPEBLIE TOKH B MMEKTPONPOBOAIEM 00BerTe, THIEKTPO-
MArHHTHOE 10718 BUXPEERIX TOKOE BO3IEACTBYET HA KaTYIIKH npeodpasosaTels, HaBonsa
B apx 3J1C Wil HIMEHS HMX NONHOe HeKTpHYecKoe conpoTHeilenue. Pernctpupys
HampameHHe Hd FAMHMAX EATYIIEH HIIH HX CONMpPOTHEICHHLE, MOIYHIRT HE{IE]JI’_'PPMH[[HJ{:I 0
cBOHCTEAX OfREKTA H O MONOWEHHA npeodpa3lopatens OTHOCHTENBHO HETO.

BJC (W conpoTHRIeHHE) Npeobpa3oBaTels 3ABMCHT OT MHOTHX [apaMeTpOB
obbekTa KOHTpoaA, T.e, HidopMalnd, aasaeMan npeobpaloeateneM, MHOIONAPAMETPO-
Rad. 10 ONpemender, Kak NMPeHMYILIECTBO, Tak H TPYIHOCTH PediH3aliH BHXPETOKO-
sk Metogoe (BTM). C ool croponsl, BTM nossonaior ocyliecTsnTE MHOTONRDE-
METPOBBIH KOHTPONIE; ¢ ApYroi cTOPOHE!, TPebyIOTCH crelHaNbHele IPHEME! 14 pas-
fenenns WEGopMalid of oTAensHEX NapaMerpax obberTa. lIpn KOHTPOIE OIHOIO 13
NAPAMEeTPOB BIHAHHE ONANBHEIX Ha CHIHal npeobpa3oBaTens CTAROBHTCA MELIANIIM,
NOSTOMY 3TO BIHAHHE HEOOXOIHMO YMEHEIATE.

OcobeHHOCTE BHXPETOROBOID KOHTPONA B TOM, 9TO €0 MOXHO HPOBOIHTHE bes
KoHTakTa Tpeobpazoparens H obwexTa. Mx BIaHMONEHCTBHME NPOHCXOIHT ODBIMHO HA
PACCTORHMAX, JOCTATOMHBIX [UIS CBODO/IHOTO ABHKEHHA NTPeolpazoBaTed OTHOCHTENE-
HO ofBerTa (0T DoNel MWITHMeTpa A0 HeCcKONBKHX MHUIHMETpOB). |loaToMy 3THMH
METOOAMH MOWHO MOITYHATE KOPOMIHE pe3yllbTaTlkl KOHTPOIR OEC Bl BEICOKHX CKU=
POCTHX JIBHAEHHA 00LEKTOR,

[TomyyeHHe NEpEHYHONH HHGOPMALHH B BAJIE MEKTPHISCKHX CHIHATOE, DECKOH-
TAKTHOCTE H BRICOKAH NPOH3IBOAHTENLHOCTE ONPEASIAOT MHPOKHE BO3MOMHOCTH Ak~
TOMATHIALHH BHXPETOKOBOND KOHTPOJA,

Mmicr
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Onna w3 ocobennocredl BTM cocToMT B TOM, MTO Ha CHIHATEL NPe00paioBATENN
MpakTHYECKH He BIHAIOT BIAXKHOCTE, JABMEHHE H 3arpAIHEHHOCTE TA30BOH cpelbl, pa-
JHOAKTHBHBIE H3NYHEHHA, 3ArPATHEHHE NOBEPXHOCTH 00BEKTa KOHTPONA HENpoBOIA-
IHMH BEUIECTBAMH.

[pocToTa KOHCTPYKUHK NpeobpasopaTend — ewe ogHo npenMymectso BTM, B
GONBLUIMHCTEE CAY4ASR KATYIIKH MOMEINAKT NpeloXpaHiTeNEHEH KOPIYC W 3aHBAT
KOMOayHoaMH. bnaronaps 3ToMy OHH YCTOHYHBEL K MEXaHHYECKHM H aTMOC(epHBIM
BOZASHCTRHAM, MOTYT pafoTarhk B arpeccHBHBIX cpellaX B IIMPOKOM WHTEpBale TeMe-
paTyp W IaBIEHHIL

BTM ocuoBaub! Ha BO30YKICHHH BEXPEBRIX TOKOE, @ TOITOMY NPHMEHAKTCA B
OCHOBHOM U1 KOHTPOJIA Ka4ecTBa MEKTPOMPOBOIAIIMX O0BEKTOB: METALIOB, CIUla-
BOE, rpadura, norynposodsukos. MM ceoficTeenna manas riayOHHA 30HB KOHTPOIA,
onpenensemMan royOMHOR NPOHHKHOBEHHS 3MEKTPOMArHHTHOO NONA B KOHTpPOTHpYye-
MYIO Cpey. *

Hecnmorpa Ha yxasaHHele orpaHiadenus, BTM umpoko npumensior ans federro-
CKOTHH, ONpeIeNeHHa PAaIMEPOR M CTPYKTYPOCKONHH MATEpHANOR | H31eNHii.

B nedextockonun ¢ nomontkio BTM obnapyxusaor gedekTsl THIA HECTUIOLI-
HOCTEH, BEIXOAANIMX HA NMNOBEPXHOCTE WM 3ameraoiipx Ha Heboaewod rayGuwe (B
IMEKTPONPOBOIALIN JIHCTaX, NPYTEaX, TpyGax, NPOBONOKE, KENeIHONOPOKHEIX Pellh-
CAX M T.JL), 2 TaK#e pazHo0OpasHele TPEIIHHB], PACCTOSHHS, 3AKATH, IeHk, PAKOBHHEL,
HeEMETALIHYECKHE BRII0YeHHA 1 T.4. [lpn

GRaropHATHEIX YCIOBHAX KOHTPOIA H MAIOM BIHSHHH MEUAOMHX (DakTopos
yNAeTCA BRIABHTE TpeluMHE rmyfuuoii 0,1-0,2 MM, npoTaxenHocTEI0 1-2 MM (IIpH He-
MONB30BAHHH HAKIAHOTO Mpeodpa3loBaTens) WiH NPOTAMEHHOCTRIO OKONe 1 MM | TUIY-
Guroi 1-5% oT gHaMeTpa KOHTPOIHPYeMoi NPOBONOKH HIIH IPYTKA (IPH HCMOIB3I0RA-
HHH MPOXOIHOTO NpeolpasoBaTend ).

BTM no3sonsioT yCrellHo PellaTh 3840 KOHTPOIS PasMepoB H3fenni. JTHMH
METOIAMH H3MEPHIOT [HAMETD MPOBOIOKH, NPYTKOB M TPYD, TOMMHY METANIHYECKHY
JIHCTOB H CTEHOK TPYD NPH OJHOCTOPOHHEM A0CTYNE K 00BEKTY, TONUIHHY NeKTPOnpo-
BOAALIMX (HANPHMEp, rANbBAHMHECKHX) H AMMICKTPHYECKHX (HAaNpHMep, Takokpacoy-
HEIX} MOKPEITHI Ha IEKTPONPOBOANIMK OCHOBAHUAX, TOMIHHY CIIOEE MHOTOCTONHED
CTPYKTYP, COOEPRALMX 3MeKTPONpOBOIsILEe ci0u. HaMepaembie TONUHHEL MOTYT H3-
MeHATECA B Npedenax oT MHKPOMETPOB A0 AeCATKOB MHATMMeTpos, Jlna GonsluHHCcTBA
nprGOPOE NOTpelHoCTh HiMepeHud 2 — 5%, MunuManbian nuonaie 30HE KOHTPO/IA
MO%eT BBITE ZoBenena 1o 1 MMY, YTo MO3BONAET HAMEPHTE TONLMHY NOKPHITHA HA Ma-
nex obbexTax cinokHoH KoHdurypaunn. C nomoureio BTM wamepsior 3azopkl, nepe-
MELIEHNA H BHOpAaLlHK B ManiMHa H MexXaHH3IMax.

CTpyKTYpHO? COCTOAHHE METANNOB H CINABOB RIHAST HA HX MEKTPHYECKHE H
MArHHTHBIE XapakTepHeTHrd. brarogapa aToMy OKasbiBacTCA BO3IMOMKHEIM KOHTPOJH-
pOBATE HE TONLKO OAHOPOJHOCTE XHMHYECKOID COCTABA, HO H CTPYKTYPY METANIOR H
CMIABOB, A TAKKE ONPEIeIATh MeXanHuYeCKHe HanpuxeHud. IHpOKO NpUMEHSIOT BHX-
PETOKOBbIE HIMEPHTENH YASNBHOH MMeKTPHUECKOH NPOBOIMMOCTH M JpYrie NpHBopL!
NIA COPTHPOBKH METANIHYECKHX MATEPHANOB H rpadHTOB N0 Mapka (M0 XHMIMecKo-
My cocTasy). C NOMOLIEK BHXPETOKOBLIX NPHOOPOB KOHTPOAHPYIOT KaYecTBO TEPMH-
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yeckoil M XHMHKO-TepMHdeckoi o0paboTkn geraneil, COCTOAHAE NOBEPXHOCTHEIX CIOEE
nociae MexaHHyeckol obpaboTri {1nuposaHie, HAKNEN), 0OHAPYKHBAIOT OCTATOUHBIE
MEXAHHYECKHE HANPAKEHHA, BLIABIAIOT YCTANOCTHEIE TPEIHHEL B METANIAX HA PAHHHX
CTAOIHAX HX pEi'jF!HT'HH’, [‘.Iﬁi[q'i]'.lj'}ii.'}illii]ﬂ'l' HallHYHEC t]'.-[t:lﬂi'.il::l.

2.2.2 MarnwTHelH MeTOI KOHTPOISE

(OcHoBaHa Ha HCCNEOBAHHH HCKEKEHHH MATHHTHOIO MONA, BOSHHKAIOHY B Me-
CTax Z[-i.‘l;;’__]-.:‘.‘K'[l’_'r]_l B HIACTHAX H3E [t]Ep]:IUMIiI'HH']"HI:!.‘{ I".-1EI.'I'I_"|1HH_2[UI1 {]'PHL',_‘g."III'.]I-: EE.':I HHJLH e
TI:J]_'I'L_'I-.".1 MOMET CIYHHTE MArHHTHEIA TOPOLLILYE {_'ﬂ:ll:\'.lr{i_'h-{}h:}':lli.‘-b }Kl..'-.'lﬂi:l-ﬂl:l HIIH 2170 C}'CLLEH-
3UA B Mac/e ¢ JUCTepcHOCTEI0 YacTH 5-10 M. [IpH HaMarHHYMBaHHH H3OENHA MO0-
pD]_'L[I:'_'IK QoeIacT B MEeCTdx pEiL‘-r'II;J,'I!{}H{E'IIHH ,"l.CilH'_‘l-:'I!'IZ‘.II! {HL‘-'II},'I, MAl HHTHOL D lll]pi?l][ﬁ-:i_}-
lojge paccesHHA MOMHO (HECHPOBATE HA MATHHTHOH EHTE, KOTOPYH) HaKIANBIBANOT
Ha HeclelyeMblH y4acTOK HAMArHHYEHHOID H3AeNHs {MarsWTorpaguy. meron). He-
MONBIVIOT TAKKE ManoradapHTHele JaTYukH ((Peppo3oHibl), KOTOPRIE TPH IBHHKEHHH
Mo H3IEAMK) B MecTe JederTa VEAIRIBAKT HA HIMCHEHHA HMITYNLCA TOKA, PerucTpHpy-
HOILHECH Ha 3Kpade oclHnIockona (peppo3oHI0BEIH MeToI).

PucyHoK 2.8 — MarauTHEIH METO/ KOHTPOIA

YUyBCTRHTENLHOCTE METOJA MarHWTHOH 2eeKTOCKONHA 3ABHCHT 0T MAarHWTHLIX
XAPAKTEPHCTMK MATePHANOB, MPHMEHAEMBIX HHIAMKATOPOB, PEAHMOE HAMArHHYHBAHHA
H3genuii ¥ ap. MeTojoM MACHHTHOTO MOPOILKS MOMHO 0BHAPYKMHBATE TPEIIHHEL ¥ AP,
neertsl Ha rayGHae g0 2 MM, MarHHTOrpadidd. METOLOM KOHTPONHPYIOT I oDp.
capHBe NiEE TPYGoNpoBoIos TonwMHoi jo 10-12 My 1 06HAPYRHBAT TOHKHE Tpe-
mHHel ¥ Henposap. Peppozonaorsii MeTo) Hanbonee nenecoobpazen AR obOHAPYKe-
Hus fedextor Ha roybuie 20 10 MM H B oTI. cayyaax jgo 20 MM B H31e0HEX NPaBaib-
HOl opMBl. TOT METOl MO3BONAST MOIHOCTEIO ABTOMATHIMPOBATE KOHTPONE H pai-
Gpakosky. HaMarHusupaHHe H3OeMHMi NpoM3BOAHTCA MATHHTHBEIMH ASEKTOCKOMAaMH,
CORJANIIHME MATHHTHEIE [0 JOCTATOMHOH HANpAMEHHOCTH. Iocne nposeacHHA
I-:{'I-II'!'[']G_’]H HIOSIHA TUIATCI LHL pﬁ'.i."-iﬂrHH"ﬂ'[EﬂIﬂT.

2.2.3 KanuanapHeld METOI KOHTPOIA

KanuiapHbie MeTOIbl HEPa3pyILAIOUIErD KOHTPOIA OCHOBAHE! HA KalMIIAPHOM
NPOHHKHOBEHHW HHAHKATOPHEIX KHAKOCTEH (IIEHETPAHTOR) B MONOCTH NOBEPXHOCTHBIX
H CKBOZHBIX HECIUIOWHOCTeH MaTepuala o0LeKTOB KOHTPOAS H PErHCTpauHy odpasy-
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HOLHXCH HHAHKATOPHBIX CTEI0B BH3YATBHEIM CHIOCO00M MM ¢ [OMONIKG npeodpaio-
BaTend (pucyHor 2.9). :

s

Pueynok 2.9 — KanunnapHeii MeTOI KOHTPOIH

=

Kanwinapueii HE npennassaved ans ofHapyxeHHS HEBHIUMEIX HIH cnabomu-
JHMEIX HEBOOPYKEHHEIM ITIA30M [OBEPXHOCTHEIX H CKBOIHBIX Ie(ekTon B ODBEKTAX
KOHTPOMA, ONpeAeNeHNd HX PACTIONOMEHHA, NPOTAKEHHOCTH (A% AeeKTOR THIA TPe-
IHH) H OPHEHTALUHH N0 MOBEPXHOCTH. JTOT BHI KOHTPOJIA NO3BONAET AHATHOCTHPO-
BaTh 0DBLEKTH MODLE paMepoB H (GOPM, HITOTOBACHHEIC H3 YePHBIX M LBETHBIX Me-
TAINOB H CIVIABOB, I1ACTMACC, CTEK/IA, KEPAMHKHM, 8 Takike JPYTHX TBepasIx Hedeppo-
MArHHTHRIX MATEPHATOR.

KanuugpHelil KOHTPOIE NPHMEHAIOT TAKKE MIA 00BEKTOB, H3IOTORICHHLIX M3
{reppOMATHUTHEIX MaTepHalloB, €cllH HX MarHHTHBIE CBOMCTBA, (OpMA, BHI H MECTO-
pacnionomenne JedeKToB He MO3BONRIOT A0CTHYE Tpehyemol YyBCTBHTEABHOCTH Mar-
HHTONOPOMLKOBLIM METOLOM HIH MaArHHTONOPOMIKOBEIH METOA KOHTPONA HE A0NYCKa-
eTed [PHMEHATE 110 YCAOBHAM IKCMIYaTalnl obsekTa. Kanuinsp, BeXoIAUNHI HA TI0-
BEPXHOCTE ODBEKTA KOHTPOAS TONBKO C OIHOH CTOPOHEI, HAZRIBAIOT NOBCPXHOCTHOM
HEeCIUIOWIHOCTEED, 8 COSIHHAWOIANH TPOTHEONOMOMHEIE CTEHKH O0BeKTa KOHTPOIA, —
ckEBO3HOM. ECIH NOBepXHOCTHAS H CKBO3HAS HECTUIOWHOCTH SBIAIOTCA As(eKTamu, TO
NOMYCKAETCA NPUMEHSATE BMECTO HHX TEPMHHB "NOBEPXHOCTHEIN NedekT” 1 "CKBOGHOH
nediert”.

HM3obpakense, 0Opa3oBaHHOE TIEHETPAHTOM, B MECTE PACTIONOMKEHHA HECIION-
HOCTH W nofobHoe dopMe cedeHMs ¥ BRIXOJA HA TOBEPXHOCTH OOBLEKTE KOHTPOIA,
HAIBIBAIOT MHAHKATOPHBIM pHCYHEOM. [IpHMEHHTENEHO K HECONOUIHOCTH THOA €0H-
HHYHOH TPELHHE BMECTO TEPMHHA "HHIHKATOPHEIH PHCYHOK' AONYCKASTCA NPHMEeHe-
HHE TEPMHHA "HHAHKATOPHEIA crea”.

I'nyfiHA HECIUIONIHOCTH — Pa3Mep HECINIOUIHOCTH B HanpapleHHH BHYTPE 005~
£KTa KOHTPOIS OT ero noBepxHocTH. JUIHHA HECTNOIHOCTH — NPOIOIIEHELH pasMep He-
CTIOIHOCTH Ha MoBepxHOCTH ofhexTa. PACKPHITHE HECINOWHOCTH — NONEpetHbIA
paiMep HECTIIOLIHOCTH ¥ €€ BRIX0/Ia HA IOBEPXHOCTE 06BEKTa KOHTPOIA.

Ty
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HeoOxoIHMEIM YCAOBHEM BRIABIEHHA NedeKTOB HAPYUIEHHA CILTOLIHOCTH MaTe-
pHANa THMNA MOJOCTHBIX KAMHUTAPHEIM KOHTPOIEM, HMEIIIHMX BEIX0J, HA NOBEPXHOCTE
[!IerEKTH H T.IT}-'EI-HII_‘:.-' PAEACITPOCTREHEHAA, SHAYHTCILHO II].'.IL"HJJ]!I[lE.I:CIllJ,}'H']' llJH[}HI:{_':f' WX ]Jﬂl.:-
KPBITHA, SEASSTCH OTHOCHTENRHAA HX He 3arpA3HeHHOCTE [TOCTOPOHHHMH BellleCTBAMH.

CnenyeT paznH4aTe MAKCHMANBHY, MEHHMATBHYIO H CPEIHION TAYDHHY, ANHHY
H pﬂCKplﬂTHE HECTLTOLTHOCTH, |":i'_'JIH HE 'I]]'L‘-ﬁ}.-"!_‘-'lll_'il 'iH'F!-LiIICL' ['II'liZIIiH.FII-'Hi-I.i'['!:1 FA RO HE yRd-
FAHHLIX 'j]lEIliEIIIIﬁ pEi'iI‘ﬂEpUli HMMELTCH B BHILY, O U HCEINOYEHHA HL:_.'J.I.'J'[’IIEI.'E_':.-'ML:H HH
CHEAYET NPHHATE TEpMHH "hpedmyniecTeeHHu pasmep”. Jlia HecrmiomHocTel THIA
OKPYTIRIX 0P PACKPEITHE PABHO JHAMETPY HECILIOLITHOCTH HA MOBEPXHOCTH 00BLEKTA.

E{'E METO k] E'L'EHTH.'L']H]}E[{_'I-'I'[.‘.I 'I!E‘FH'EF!'}"'I[IHII;![I'l.l.‘l'l] ROHTIHMIA 110 xapPpd K TERY B3di M-
.E[EFH:THHFI H]TI{_'I-II]‘]KHIIZILIJ,H.‘-{ [l'L‘-]iL'-'l'pLiHH'}H C {'l'ﬁhﬂl':'l"ﬂm I:\'.{'.I'H"J']I'.I'L'I'J'l.ﬂ pﬂﬂf}r{ﬂTpHBﬂ]DT{'H KakK
MOJERYISPHEIE, YTO HE YKA3EIBASTCA B ONpeleNeHHsX LA coKpaeHd. Kannanspuuie
METOARI HDﬂJ]ﬂ?ﬂE‘JH1{1T Ha GCHOBHBIC, WCIHTOMLIYIMIAC RAallHLIADHLIEC HBICHHHA, H ROM-
OHHMpOBaHHbIe, OCHOBHEIE KAITWUIAPHBIE METOIR KOHTPOIS MONPa3ReNAloT B 3aBHCH-
MOCTH OT THIIA MPOHHKAKOLIEN0 BEMIECTRA Ha CHEIYIONIHE:

El} ]"'r"I'i.‘ICI,[[ F[]_'I{}]J]!'Ii.'EiFﬁ_'l[ll,]‘.l.‘-{ ]:lélli!'['l!-{'llpliflli — WHHIKOC I'HEIA MMETON r{&ﬂl[f‘l.’]ﬂp[—[ﬂrﬂ He-
PASPYIIAKMIEND KOHTROIA, OCHOBAHHEL HA HCMONL30BAHHH B KAYECTEE MPOHHKAKINETO
BEUIeCTEA HHIKON0 HHIHKATOPHOTO PacTBOpPa.

6) Meron GUNETPYIOIMHXCA CYCOSHIHA — WHIKOCTHEIA METOI KanuIapHOre He-
PAsPYIIARLIET0 KOHTPOIA, OCHOBAHHBIH HA HCIONBIOBAHHH B KaUeCTRe HHJKOTO Npo-
AHHEAKIIETD BENISCTES H]]ﬂH}{ﬂTD]}E[Uﬁ [.Z}-'CIIE]!'!HH, RLYILYPEH IZ:IE'ZIPH.':!}"C'J' ILHJHRHTCI]JHB[H
PHCYHOK H3 OTQHIBTPOBAHHBIX Y3CTHIL AHCTIEpCHOH dalkl.

Kanunnapueie MeTojsl B 3aBHCHMOCTH OT cnoco0a BEIABIEHHA HHIWKATOPHOMO
PHCYHEA TOJPa3/IelHioT Ha JTIOMHHECIIEHTHRIH, OCHOBAHHEIH Ha PErHCTPALIHH KOHTPA-
¢Ta MOMHHECIHPYIOIETO B ITHHHOBOIHOBOM YNbTPadHONSTOBOM HANYYESHHH BHIHMO-
[y HH_]J__I-:I}{E!TCIPHD]'CI p]-il::.-’lili.'E! Ha l1'|[_‘.l'HI'_‘ TIUEECP.‘-UHJC'J'H ﬂﬁLEKTﬂ KGHTPG._:IH_. HBETETGFT. QCHO=-
BAHHBEIH HA PETHCTPAIMH KOHTPACTA LBETHOTD B BHAHMOM HINYYEHHM HHAHKATOPHOTO
pHCYHKA Ha (hOHE MOBEPXHOCTH O00LEKTA KOHTPOJIA; JHOMHHECLIEHTHO-LBETHOH, OCHO-
BAHHEIH Ha PErHCTPALHH KOHTPACTA LBETHONO HAH NHOMHHECUHPYIOMIEr? HHIHKATOPD-
HOIO PHCYHKA Ha (hOHE MOBEpXHOCTH O0LEKTE KOHTPOIS B BHIHMOM HIH ITHHHOBO-
HOBOM VIBTPADHOIESTOROM HATYYEHHH; APKOCTHEIH, OCHOBAHHEIN HA PETHCTPALIHE KOH-
Tpﬂl:'[‘ﬂ B BHOHMOM ITUIYHCHRHA EI.:'{[}DME.TI-IL]ECKDTG F'H':}"HFEI Ha IZEZI{'I-IIL‘- [[{]EiCpIHﬂCTH ﬂﬁl‘r-
EKTa KOHTPOIA.

HuarkocTHell KAMWINAPHO-pATHALIMOHHEIH METO/, HITYYEHHA OCHOBAHO HA pe-
CHCTPALMM HOHHIHPYTOMIEr0 HITYYEHHA COOTBETCTBYIOINErD [EHETPAHTAZ B NOBEPX-
HOCTHEIX M CKBOZHEIX HECIUIOIIHOCTAX. A KallWIApHO-PATHAIIHOHHEIH METON MOTH0-
[LEHHA - Ha PErHCTPALHE NOTIOUIEHHA HOHMIRPYIOIIETO HATYYeHHA COOTBETCTBYIOLIHM
MEHETPAHTOM B NOBEPXHOCTHLIX M CKBOSHEIX HECILIONIHOCTAX 00BEKTa KOHTPOIA,

2.2.4 PeHTreHOBCKHH METOL KOHTPOJIA

[lpu pagHalHOHHOM KOHTPOJIE HCIONEIYIOT, KaK MHHHMYM, TPH OCHOBHBIX 3Je-
neHTa (pucyHok 2.10):

— MCTOUHHMK HOHHIHPYIOWIErD WRTYUEHHA,

— KOHTPONMHPYEMBIH O0BEKT;

~ NEeTEKTOp, perucTpHpyolHi fedeKToCKonHYecky o HHopMalHo.

Tmen
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PucyHoy 2,10 — PeHTrenoBcimii MeTOl KOHTPOIH

[MpH NpoXOEASHHHM Yepes HILLIHE HOHMIHPYIOUIEE HITy4YeHHe ocnabasercs -
nornoumaeTcs ¥ paccersacted. CreneHs ocnadneHus 3aBHCHT OT TONMHHED 5 H TUIOTHO-
CTH Fl H{}EI'J'F{'}JIH[’]}'EMDW DEHJE']{TH, i Takske OT HHTeHCHBEHOCTH ["-"I H :lHE-']JFHH t MY HE-
uud, [IpH HAMHYHH B BEILECTBE BHYTPEHHHX Ac(eKToB paiMepoM JIE w3MeHAOTCS HH-
TEHCHBHOCTD H JHEPIHA IMY4YKa HATY9eHA,

MeToael paaqalMoHHON0 KOHTPONS PA3ZNHYar0TCH crnocofaMi JeTeKTHPOBAHHS
JeeKToOCKOMHIecKOoH Hll:jmpmuu}m H COOTRETCTBEHHO JS/STCH Ha pajuorpadHieckme,
PATHOCKOMHYECKHE H PAIHOMETPHIECKHE,

Manenus NpocsedHBAKT ¢ HCIOIRIOBAHHEM PA3IHYHEIY BHAOB HOHHIHPYIOUIHX
H3AyUeHHH,

PapuorpadHyeckne MeToAbl Pa/IHALHOHHOIO HEPAIPYILAIOULErQ KOHTPONIA OCHO-
BaHbl HA NpeobpasoRaHIN PajIHALHOHHOTO H300paKeHHA KOHTPOIHPYEMOTo 00BeKTa B
pajgHorpadHyeckui CHHMOK HIM 3aOHCE 3TOM0 H300pRMEHHS HA 3anoMHHAIONIEM
YCTPOHCTEE ¢ NOCHEIYIOMHM MpeobpasosaHHeM B CBETOBOE HI00pameHue, Ha npakTh-
¥e 9TOT MeTo) Hauboles MHPOKD PACHpOCTPAHEH B CBAZH © Ero NpocTOTOH H J0KY-
MEHTHEIM TOITEEPAASHHEM IUIYYaeMEIX Pe3yIsTAToB. B 3aBUCHMOCTH OT HCOONL3Ye-
MBEIX JETEKTOPOR PARIHYAOT [UICHOTHYH0 pagHorpadiio H Keepopaadorpapuio (anex-
Tpopaivorpadmn). B nepeoM ciydag AeTEKTOPOM CKPLITOrO HI00paKeHHA W perH-
CTPATOPOM  CTATHHECKOID BHAHMOrD H300pameHHs CIyRHT (BOTOMYBCTBHTE/ILHAS
IJIEHKA, BO BTOPOM-TIONYTIIPOBOJTHHKOBAA IUIACTHHA, & B KAYMECTBE PErHCTPATOPd HC-
NoAeE3yIoT 00LYHYI0 OyMary.

B 3aBHCHMOCTH OT HCIOALIYEMOID HINYUEHHA PA3NHYa0T HCCKOIBKO PATHOBHI-
HOCTEH NPOMBILUICHHOH paguorpadii: peHTTeHOrpadHio, raMMarpafiHio, YeKOpHTE b~
HYIO M HeHTPOHHYIO pasnorpadui, Kakasii 13 nepeyHcIeHHbX METON0R HMEET CROKO
chepy HCMONME3OBAHMH, FTHMH METOJAMH MOMHO TPOCBCYHBATE CTANBHEEC H3ICIHA
TOIHHON oT | go TOU MM,

PEI._HHE!LL[-{{'IIIE[HH HHTPOCKOIHA - MOTO PaJHALHOHHOID HEP-’;I'_!F}"[I]HHHU,GF'IJ KOH-
TpOIS, OCHOBAHHBIH HA Npeobpa3oBaHMil PAIHALHOHHOTO H300paKeHHI KOHTPONHPYE-
MOMo OOBEKTAZ B CEeTOBOE WI00paMeHHe HA BBIXOOHOM SKpaHe pagHallHOHHO-
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ONTHYECKOTO npeodpazosarels, NPHYEM GHATH3 NOIYVYEHHON H300pameHUs MpoBO-
AHTCH B IIPOLECCE KOHTPOMA.

LI:_-,-’BI:TBHTE:.HLF[{!CTI. ATOMD METONa HECKONBRD MCHBEIES, YeM pamm]’paq}}m, H{ €170
MPEHMYIIECTEAME SBIAKTCH MOBEILIEHHAS NOCTOBEPHOCTE NMONYYAEMBIX Pe3ylBTATOR
ﬁ_ll.':ll'{'},u,a[}}:l BO3IMOMHOCTH CTEpEﬂE‘HUHH‘-[E‘I’.‘-HU['{} BHOACHHH ..'l_ﬂﬂ']]L-".H: rop H pﬂCCHﬂTpﬂHIIH
HIASMHH N0 PAa3HBEIMH YITaMH, "3KCIPECCHOCTE" H HEMPEPHIBHOCTE KOHTPO/IA.

PanoMeTpiaeckas JedeKTOCKONHA — METOI NOMy4HeHHs WHGOpMAllHH O BHYT-
PEHHEM COCTOSHHH KOHTPOIHPYEMOTO H3JENHA, MNPOCBEeYHBASMOID HOHHIHPYIOMIHM
HITYYeHHEM, B BHIE WIEKTPHYECKHX CHIHANOB (PaziHYHOH BEIWUYMNEL, JIMTEIBHOCTH
WIH KOIHYECTBEA ).

FTOT MeToyl obecneyHBaeT HaHDONBIIHE BOIMOMHOCTH ABTOMATH3AIHH NPOLECcCa
KOHTPOJIA M OCYIIECTEIEHH] ABTOMATHYECKOH 0OPATHOH CBAIH KOHTPOIA H TEXHONOTH-
HEeC KoM “I;*_u[‘]ucl:{“ﬂ HANOTORNISHHA HIISIIHA. ||DCHP¢!I:|-"JII.L‘U'I!']:I-[:'."-1. METOOL HABIACTCA BO3-
MOMHOCTE HpL}Eﬂ,ﬂeEIHH F[Eﬂ]}E]]i:IE!IIUr'l] Eil;lL‘-l]li.'['I'JJpﬂliﬁﬂ-ﬂﬂllTEﬂhHﬂrﬂ KDHT]JGJ'.IH RAYCCTHA
H3menua, obycnonieHHad BelcokuM GricTponeficTBHeM npHMenenws annapatypsl [lo
YYBCTBHTEILHOCTH 3TOT METO HE YCTYTIaeT pammorpadun, -

B penTreHoBckHx TpyOkax Hanpswenues go 60 kB toasko 0,1% sneprun anek-
TPOHHOTO My4YKa Npeolpasyercd B SHEPrHID PEHTreHOBCKOTo Manydennd. [pn Hanpa-
wennn 100 B KT rpyGru yveenmuueaetca no 1 %. [lpu 2 MaB on goctaraer 10 %%, a
npu 15 MaB - Gonee 50 %,

2.2.5 VIbTpasBYKOBOH METOI KOHTPOIH { TEHEBOH )

VIETpasevKOBad ASQEKTOCKONHA — OJIHH H3 METOJO0B HEepaipylIalero KoH-
Tpoas. CeolcTBO YIBTPa3BYKa PAcnpoCTPAHATECH B ONHOPOIHOH cpene HallpaB/IeHHe H
Ge3 CYIEecTBEHHBIX 3aTyXaHHH, a Ha TPaHHLE pa3fena OByX cpel (HanpHMep, MeTann
BOBYE) MOYTH MONHOCTHI OTPEKATECH MO3BOAHI0 MPHMEHHTE YILTPAIBYKOBEIX KOJIE-
GaHuA NN BeIABNEHHA AederToR (pAKOBHHEL, TPEMHMHEL, PACCIOSHHA H T.IL ) B METALIH-
HECKHX TeTanax Des UX paspylicHHA.

Tenegoii MeTod OCHOBAH Ha OcnableHHA NPOXOIANMX YIRTPA3EYKOBBIX BOJIH
PH HATTHYIHE BHYTPH DSTAIIH nederTos, CO3TAMIIN YILTPasEYKOByHD TeHs. [IpH atom
METONEe HCToapiveres ABa npeobpazopatens. OHH H3 HHX HAMYYaeT YILTPA3BYKOBEIS
konebauus, Apyroi nparHMasT ux (pucyHok 2.11). Tenesol merTo] ManoTyBCTBHTE-
nen, nederT MOKHO O0HAPYKHTE €CJIH BEI3bIBAEMOE HM H3MEHEHHE CHIHANA COCTABIA-
et He Menee 15+20%., CyuecTBenHEH HeIOCTATOK TEHEROIO METOOA B TOM, 4TO OH HE
NX3ROIHET ONMPEOETHTE Ha KakOH |'.E_':r'{'._rHH-E HaXOIHTCH Jll:.:[t:l:_'lc.'l.

[lpH noMOIWH YABTPAIEYKA MONMCHO NPOBEPATL NETATH GONBIITHX pasMEpoB, TaK
Kak CiyOHEa TPOHHKHOBEHUS YIKTPA3ByKa B MeTamte goctHraer 8+10 M. Kpome toro,
yIBTPA1EYKOM MOKHO 0DHADYRHTE 0YSHL METKHE NederTsl (10 10,

Y ETPAZBYEOBEIE Je(eKTOCKONE! MOIBONAIOT BHABAATE HE TONBKO 0Dpazopab-
winecs AediekTel, HO H ONpeIeldTh MOMEHT TOBLILIEHHOR YCTANOCTH METMLIIA.

CyLIecTBYET HECKONEKO METOAOB YIBTPA3BYKOBOH AS(DEKTOCKONHH, OCHOBHEIMH
M3 KOTOPBIX ABIAIOTCH TeHeBOH, MMIY/IBCHEIH, PE30OHAHCHEIH, METOA CTPYKTYPHOTO
AHATTH3R, YIETPAIBYKOBOH BHIYANHIALIHM,

T
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Pucvuox 2.11 — ¥ViaemassvEoBOH MeTOod KOHTPOJIA [TeHeBOH
3 JRERLA P

2.2.6 YIRTpaisyEoBOH MeTod KOHTPONA {3X0-MEeTO/1)

IRO-METO NPESACTARIAeT coboil yIRTPasEYKOBYH — NOKALHIO B TBEPAOH cpeje;
310 Hanbolee YHHBEPCANBHEIR K pacnpocTpaHéHHei Metoa (pucynok 2,12} Humyns-
¢ YIbTPasByKoBeie yacToThl (,5—15 MI0 BBOOAT B KOHTpOIHpYEMOE H3JIETHE H PETH-
CTPHPYIOT HHTEHCHBHOCTE H BpPEMA MPHXOJA IXO-CHIHANOE, OTPAXEHHEIX OT NOBEpX-
HOoCTeH Hagenus ¥ oT gedekToR. KoHTpoas 3X0-MeTOI0M BEIETCA NPH OIHOCTOPOHHEM
NOCTYIIE K H3JENHIO [YTEM CKAHHPOBAHHA €r0 MOBEPXHOCTH HCKATENEM © 34/aHHOH
CHOPOCTEI) W IIAroM NIPH ONTHMANBHOM YITIe BBONa yneTpassyka. Meton ofinanaer Brl-
COKOI 4YBCTBMTElILHOCTEED, KOTOpas OrpaHYHBAcTCA CTPYKTYPHBIMH WIyMaMH. B on-
THMATEHEIX YCIOBHAX MOTYT ObITE 00HAPYKEHEl AeQEKTH PasMePaMi B HECKONLKO g
CATBIX JIOTIEH MM.

HrAi0m £ns-TEUENHN
!

e [
HUREXE KoHR DO

Pueynor 2.12 — ¥YinrpassyKoBoi METO KOHTPOUIA (3X0-MeTox)

Ny
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HepocTarok IX0-MeToja — HANWYHe HEKOHTpPOIHpYeMol MEPTBOH 30HB ¥ HO-
BEPXHOCTH, NPOTAXEHHOCTE KOTOPOH (rmy0HHA) onpelendeTca JNMTEIbHOCTRI0 HAMY-
Hachoro |1h1n:,-'nr=:.::1 H 00BIYHO COCTARINET E—E 515 ?KU-."-‘[L“ OO 31'.]JLI_:II£‘HTHBHG KDHT]J‘D-
AHPYIOTCA COAMTEH, $AacoHHOE IHTBE, METATYPrudecikHe nomy(abpuraTel, CBapHEIEL,
I:".'.I'I[.-'.'l'.-:‘:!IF:H—.‘1 ITad HEBIE, FAKNENTOUHEIE COSTHHCHMA H ..'J,_[.':'. ANEMEHTERL KL}HCTP}'KUHE E H]}DHEC-
CE HIAMOTOBICHHA, K]JEI.HEE{[-‘[,F[ H SHECTLTYATALHH. '.-_}EIIH'F!-}‘HEHI!H.IU'I'CH [[l]EiL‘-pHHL]L"J'HhJE H
BHYTPEHHHE Je(ekThl B 3ar0TOBKAX H HIJEIHAX pasnHIHoi GopMel H rabapHToB H3 Me-
TANIOBE B HEMETAIIHISCKHK MATEPHANOB, 30HE HAPYILEHHA OJHOPOIHOCTH KPHCTALIM-
HeoKOH CTJJ}'ECI:-.-'[}]_-.] H Kﬂp]_‘ll_'r'_'ll-{ﬂliE[{'ll_"l_'l I'I{'I-pEi'.“-[{'c;‘.']!Hﬂ' METAIIIHYECKHX H'1-,.-'I,C.']I-'Iﬁ. MWoskeT
EI']_-:]TJ_-n C EE;[C.EJIH_'Iﬁ TOUHOCTERY HAMERCHD TOTLLIH Y FLAACIIHH [IF."H l.'},'l,HﬁC'J'l'.']]I’]{'}HHCM ..'J,DCT}"-
[ K E[-c:_".{}'. Hu]f!-]‘.liill'[' IXO-METOOE C HCTIONREIDBAHHEM .-TIE."vIﬁE. BOJIH, DE]EI.I[ELEGLU,I[K BOJITHO-
BOJIHEIM XEAPAKTEPOM PACIPOCTPAHEHNS, MO3R0NAET OCYILUECTRIIATE KOHTPOIE THCTOBLIX
nomyihadpakaTor DONBIIOH NPOTAKEHHOCTH © BLHICOKOH MPOM3BOIMTENLHOCTRIO, OIpa-
HHYCHHEM ABINACTCH TpﬂﬁDBﬁE[HE E MOCTOAHCTEY TOJILHH kI HZI'.III:l'['F?II'.SI.IIrl]I]_'}.-'L-"."|-1.{I|l'£|I l[ﬂ.fl'_'_-"-
tabpurarta. Koutpoak ¢ npuMedenneM Panes N03BONAET BEIABIATE [OBEPXHOCTHBRE H
NPHIOBEPXHOCTHEIE JeperThl; orpaHHieHHeM apnaeTca Tpebopanne K BRICOKOH rinaj-
KA TH JJI.'.:'JJ-I.?[:':"'.HCI'CTH.

2.2.6.1 XapakTepHCTHKH

K 0CHOBHEIM XapakTepHCTHEAM METOIa OTHOCATCA: MyBCTEMTEIBHOCTh, MAKCH-
MalbHad TIYOHHA NPOIBYYHBAHMA, MHHHMaAEHAS royOuda (“mepreas” 3oHa), pa3spe-
wAoias cnocobHOCTE, TOYHOCTE HIMEPEHMA PACCTOAHKNA, NPOH3IBOAHTENBHOCTL KOH-
TPaiA,

]._ll_'!,:l_ ‘[}'E{'IEHTE.‘]LE[{}E'['I:IIZSI MOHHMAKT ."-'[I[HHMEJ'J]:-HB[ﬁ pﬂ'}}-{ep }J,'E'(lJEF.—I'EL HaxIH-
riicd Ha MakcHManeHOH raydHHE M HeTKO pPEerHCTPHpYEeMBLIH [I]:iHﬁﬂPUM. Kommye-
CTBEHHO ee ONPefgisioT MOporoM YyBCTEHTENBHOCTH. [lna axo-merojna — 310 MHHH-
MANBHAA TLTOITIEANE I1C[-=.':_='L'L."' I'BCHHOMD ﬂE¢EKTﬂ THITE DAOCHKOIOHAGID {']'J"H-E]JCTHH, ROT0-
pEliT 0OHAPYAMBACTCH NPH KoHTpone. Ee MOXHO ONpeaeinTs Mo oTPaXATeNAM ApYroro
THITA, BRIUTOOHAR MNEPECHET Ha TNTOLILRTE MACCKONOHHOMD OTECPCTHA IO !_1.'I{'I'p."-1_‘g.-'.'[+'i.".1 d N =
CTHYECKOTO TpakTa. [Topor 4yBCTBHTENBHOCTH OTPAHHYHBASTCH OBYMA IIABHEIMH (ak-
TOpPAMH: YYBCTEHTEIBHOCTHIO ANMAPATYPE! H YPOBHEM TMOMeX. B 3aBMCHMOCTH OT
CTPYKTYPEI MATEpHaNa OYIeT H H3IMEHATLCA [TOPOT YYBCTEHTENBHOCTH.

MarkcuMaibsias roy0HHA TPO3BYYHBAHHA ONPEIeNAeTCA MAKCHMTEHBIM PAccTo-
AHMeM oT jJediekTa (OTpamaTens) 3a0afHOre paMepa, Ha KOTOPOM OH YBEPCHHO BBRIAB-
nmercs, (JHa orpaHHdMBacTCA YCIOEHeM, 4Tolsl curaan ot nehexra Opun Gonslue Mu-
HUMATLHOTD CHIHATA, PerHCTpHpyeMoro npubopoM M yposHA nomex. OHa Takke onpe-
JenfeTcA NapaMeTpaMH AnnapaTypel. B TexuHYecKHX XapakTepHCTHKAX npubopa B Ka-
HECTEE MAKCHMAIEHOH MTYGHHEI NPO3BYYHBAHHA YEA3EIBAKT MAKCHMANLHYIO JIHTENL-
HOCTE passepTky AedekTockona. JlocTHweHHe MAKCHMATBHOH rmyOHHbl NPO3BYYHBA-
HHA OrpaHH4YMBACTCH TEMH e (AKTOPaMH, KOTOPHIC NPENATCTBYIOT NOBRULICHHIG Yy B-
CTBUTENEHOCTH.

Munusansias rnviHEa Han "Mepreas” 30HAZ - MHHHMANBHOE PACCTOAHHE OT
npecpasoBaTe/ls WK OT TOBEPKHOCTH H3JIE/IHA J10 Ie(erTa, Ha KOTOPOM OH YeTKO BRI
SRIASTCH, HE CIANBAACH C IOHIAHPYIOUIMM HMITYIECOM HIIH HMITYIIBCOM OT NOBEPXHOCTH
BEOMIA YARTPa3BYEA.

|H3:~r Jner

o RGEVNL

[Tenmscs

Alirra
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FEI_}[JEI_L[H[—CI[LLE!H CIIOCODHOCTE = MUHHMAILHOES PHCCTOHHHAC MUAULY By MA OIHHA-
KOBLIMH ,E[E.‘IjJ'E'}{TiJ.}{H. [TPH KOTOPM OFHH PEFHCTRHPYIOTCH Pa3icliEHO. PaznuuaioT ie-
BYHO M (PPOHTAILHYIO PASPELIALITYIO CIOCODHOCTH METOIA.

Jlyqepada paspelaroliad CrocoDHOCTE - MHHHMMANBHOE DACCTOAHHE B JIYUEROM
HANPABISHHH, [TPH KOTOROM CHIHA B OT ..'J_ﬂtiJﬂKl"JH BHIOHEI Ha 3KPAHE KAk JBd M3NEIb-
HbIX HMITY1bCA.

l'I}pl:_'IH'I'[I.']I:IIH.H paspellariias crocobHOCTE Mo NEPpEMEIIEHHEY - MHHHMAINLHOE
paccToaHie MeaxIy AederTaMHi B HANPARISHHH NEPISHIHKYIAPHOM NTy4eBOMY.

TouHocTE M3MEpeHHA PAcCTOAHHA 10 JeeKTa onpenesiercs NorpelinocTeio B
%o OT HIMEpPAESMOH BEIHYHHE],

[TpoH3IBOAHTENEHOCTE KOHTRONA oNnpeienieTced [AaroM H CKOPOCTRH) CKaHHpOBa-
HUA (nepemeliennd) npecbpazosarend. [Ips olleHKe BpeMEHH KOHTPOMIA YYHTBIBRETCH W
BpeMA Ha Wecrelopanne dedekTa.

2.2.6.2 ¥cnoBHd BEIABIEHHA ASQEKTOB NPH IX0-HMIIYABCHOM MeTOIE

,l]_l'[.ﬂ obecrieyeHud HAISHEHOTD BRIHBIACHHA _.'].L!!l]-L'H']'L!H HCD‘EHD}IH."-{G BEITIOMHEHHE
JIBYX YCTOBHIL: -

a) Curuan ot nederra JOIHEH [PeBOCcKoIHTE MEHHMANEHEIH CHIHAT, PErHCTPH-
pyeMblil perHeTpaToposM npabopa:

Vi = Viin.

L

0) Curaan ot gedexta nomked OwTh GOIBILE CHIHANA NTOMEX:
1""r.|1 - v.‘mhf-

8) YCI0BHA NOMyYeHns MaKCHMAIBHOTO CHIHANA OT JedeKTa,

JInA oNTHMATLHOTO BBIMOIHEHHA MEPBOT0 YCIOBHA BEUBICHHA JedexTa BenHYH-
Ha ¥V / Vy Dom#Ha HMeTh MAKCHMATEHOES IHAUCHHE.

['me V,— curnan ot nedexra.

Vi — CHIHAN MOCEUIaeMblil npeobpasoBaTenem.

Tak#e, 3a4acTyi0 OT NPABKILHOTO BEIGOPA YACTOTH! YIETPASEYKOBBIX KONCOaHM
FABHCHT MOIIHOCTE NMOJAYYEHHSE CHIHATA OT Ae(EeKTa, H Kak c/ejCTEHE, TOYHOCTE Onpe-
jeneHus gedexta. MowHO cKazaTe, 4TO 4acTOTA ARASETCA OOHMM H3 IMaBHBIX Mapa-
METPOB, 0T BLIDOPa KOTOPEIX JABHCHT BEIABINEHHE, OCTAHOBHMCA NnoapobHO Ha ef Bhl-
Gope. Kak H3BeCTHO, HACTOTA 3aBHCHT 0T KOO QHIHENTA 3aTyXaHuA. [Ing SonbHHCTE
MATEPHANOE B OHAMAZOHES YacToT, NMpHMEHACMEIX B ﬂeq]EKTGEKfPI'IHH, ATa 3aBHCHMOCTL
npHOJIHAeHHO BRIpaiKaeTcs GopMynoi:

6o=C -f+C,t,

rae C, 1 C, - koadHunenTsl, He 3aBHCALIHE OT YACTOTE,
TlepBrii wieH cBA3AH ¢ TOTMOLIEHHEM, BTOPOH — © paccedHHeM YILTPA3IBYKa
MEIKAMH 3EPHAMH (KPHCTATHTAMH) METara.

NMwer
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[Npy Manwx paccTosHuax o7 npecOpasoparens 10 JedekTa BIHAHHE 3aTVXAHHA
YIRTPA3IBYEAD HERBENMHKQ, [IO3TOMY B DnixHel 308 HEJEQDGEPH?HG MPHMEHEHHE BBEICO-
KHX 4acToT. B ganbHell 20He 3aTyXaHHe HMeeT oueHb DOJIBLIOEe 3HAUEHHE 1N pauHo-
HANTBHOTO BEIDOPAE YacTOTRIL

OnTHMANEHAS YACTOTA YIETPAIBYKOBRIX KoNeDanuH onpetensercs gopnynoi

rae I:_‘] }{D'_][LJ(J]H[[_H'E'I I'T, CEAZAHI LI C 1 LTI HFE M :TI.IJ]J.I.Fa.:iH:fI“ﬂ;
r — paccrosHiHe oT npeodpasopaTels YNLTPA3BYKOBRIX BOJH A0 JedeKTa 174 Men-
KOBCDHHCTELY M Ii']'l.'.'[:'.l-':l ATroR.
.-‘i".; A Hp}-’HE[GEE]_'IE[F{C'I'L]F{ QM THRMANTREHAT YACTOTA HAXOILHTEH 11 itmpr-.u-m_':

| —
t == . -
"2,

rie Cz — B 3aBHCHMOCTH OT CoOTHOLIEHHA A 1 D pasna Ca= 025D wm C=0.25Dy
D~ cpenuuii gHaMeTp KPHCTATINTA,
I = pacCTaodikhe o1 II[}EGEPRTGEHTEJH YIETPAIBYEOBEIX BOJIH A0 ,'J_l..'ll.ljl..'-l-:'['i'.'l.

[akuM obpaszoM, B 0D0HX CHy4asy ¢ YBeIHYeHHEM TONMMIHHEI H3OENHA ClIeiyel
[MOHHAATE JACTOTY.

2.2.6.3 Buap noMex, [NOABIHHOLHYCA OPH 3X0-MeT01e

[Ipu yIETPa3BYKOBOH NeeKTOCKONEH MATEPHAIOB H H3JEHH, KaK M PH IpYTHX
BHO0E Aedexrockonuu Habmoiaercs noMexs. Fx nensr va HECKONLKEO BH/0B!

noMexH YeuIuTens nedexTockona. 3TH HOMEXH NPENHTCTEYIOT decnpenens-
HOMY VBEIHUYCHHI0 KO3DAHIHEHTAE YCHISHHA NPHEMHOTO TpakTa AedexTockona M
ONpeAeNAioT IPAaHHYHOE IHAYEHHE PETHCTPHPYEMOro NpHOOpON cHIHANA Vi,

—  wymsl npeoGpazoBaTesd, BOIHHKAIONIME IPH €ro padoTe Mo COBMEIEHHOH
cxeme, HenocpeCTBEHHO NOCHE HINYHCHHA 30HIHPYIOLWIETD HMITYJIBCA UYBCTEHTCIEL-
HOCTh YCHITHTENA Pesko ocnabiieTca B CBAIH © CHIBHBIM JAHHAMHMECKHM BO3AeHCTRH-
exM Ha Herd MOHOMD CHIHATL FEHEPATORA. Benencrsae aToro B }'TEE]?II.]]]!DFJ A0HE PR
BO3PAcTAET IPAHHYHOE JHAYEHHE PErHCTPHPYEMOro npubopoM CHrHama Vi HANHYHE
MHOMOKPaTHRD OTpameHuil B NpoTexTope, npHiMe npeobpaiosareis, KOHTAKTHOH
MHIKOCTH CO3AaeT NOMEXH, 3aTATHBANIOLIHE ASHCTBEHME 30HAHPYIOLETD HMITYIECE. ITH
noMexH OBICTPO HCUE3aoT,

MOWHEIE CHIHAMEL, BOSHHKAIOIHE B PE3yIBTATE OTPAMEHHA OT BRICTYIIOR HITH
BLITOMEK H APYIHX HEPOBHOCTEH MOBEPXHOCTH., 3TH NOMEXH MEIUAOT BRIABISHHIO 1e-
dhekTOB HA OTASIBHLIK YYACTEAX 0DBEKTE KOHTPONA;

noMexH, CBA3AHHBIE C pacceaHMeM YILTPA3BYKA HA CTPYKTYPHBIX HEOIHO-
POJHOCTAX, 3epPHaX MaTepHana, T.e. CTpyKTypHoH pesepOepaupedi. CHrnansl o1 Heojt-
HOpPOIHOCTEH B 33BHCHMOCTH OT (ha3el ocnablfioT AIH YCHIHBAKOT Apyr apyra. (nu
HOCAT CTATHCTHYECKHH xapakTep.

E
<

;
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Ecmw pederT HAXOIUTLCA B JanbHel 30He, TO O7A YOYHILIEHHA BHIABIAEMOCTH
gederTa B nansHel 30He UenecoodpasHO YBEIHYHBATE pa3sMepsl npeobpasosarens. [Ipu
::«"BE-'._]HL]EHHH J_HH."-TET]TIH 'I'IPE{JGPEI'H_'JHEI]'E:IH FIYHLNAETER  HallpaBNeH OO TE Ml YHEHRA,

OJIAAKO rpaduia OOHKHeH 30HE! YIANAETCA OT Npeobpa3loBaTeNd H NpPH r=a“fh ne-
texT nomazaeT B OMKHIOW 30HY. B OumKHEH 30He YBeITHYEeHHe JHaMeTpa peobpaso-
BATENS OKA3LIBAST OTPHLUATENEHOE BIAMAHAE HA OTHOLOCHHE CHTHAN-LIVM, NPHBOOMT K
VXY IIOeHHIO HAMPABNIEHHOCTH NIpeobpalopaTens.

U,"I.'I:I'HM H3 'I'I:r"T'L*ﬁ YOTPAHCHHA YR IdHHBIA ARMCHHA ABNHETCH I!['PHM*:HGI:I.HL: [I[.J'IJH_I_"_-"-
CHpYHONMX npeobpazosareneii.

2.3 OcHopabE HANPABJICHHA COBCTHLCHETEOEAHHE KOHTIMMIE THCTOBOTD NPORKATS

E P'I'_'H.:CIII[ H 38 p:-.-'ﬁE}HD}{ ]_[_[HPDF{{I I]pDEU,‘_’LHT paﬁﬂ'l'l:l [1E} C{'I-I!L‘-I'.IIJ!L‘-]IL’-'I'I:!I'.]HE:I.HI}[H']
C:-.-'I'_'L'I;E‘CTB}']D]J_[[-{K H COZTEAHHKY HOBLIN AKYCTHHECKHR II]'.IHﬁIZ!]'.l{}]i }".'Ih'l'r}ﬂ.'iﬂ_‘r"}l:ﬂﬁﬂrﬂ H 33}"-
KOBODID JHANTATOHOE H MCTOAHEKE ROHTPOEN JJ1TE H_"g-":':lz':ﬂ, ﬂﬂﬂML]lLLlTEHHﬂCTH. r}Tﬂ CﬂDCDﬁ-
CTBYET Dojiee MMPOKOMY HX BHEAPCHHID B NPAKTHKY KOHTPONA Ka4decTea E[D.‘J}’Lbaﬁl]:lli-
KaTOoOR W DOTOBRLA I1Z:I-,|I.L‘.'lllﬁ._ MNOFBEOTAET }'EE.[[H"IHBEITE Hﬂ}{EilﬁﬂEiT}’P}' }{ﬂfl'rpli]jlllp_‘:.-'i_‘.".-1l:-l.x
O0BEKTOR, MOBBEICHTE MPOM3IBOAHTENLHOCTE 38 CHYET MEXAHHM3alUMM H aBTOMATH3ALHH
NPOUECCOB KOHTPOA.

B HACTOALIEE B]}EMH (_'I-I'_':UﬁCHHIi! dARTYAIEH }CI'JH.'['[:IG.']I: KAYCCTRI }{HTEPI{HH{‘E M I10=
J'_I}"d_'lﬂﬁ]}HHEi'l'{}I'! B yCAOBEHNA JJ[’]{]H'_H:I-Q.I[CTEH H roToBBIX H'IJ,E':[HH B }-"LTITUE!H.FI}L ARG ydTd-
IHH. 3T0 BEIIBAHO HEODXOIHMOCTERD CYIIECTBEHHOID NOBBINEHEA HANEKHOCTH W Tpe-
Oopanui Oe30NacHOCTH WIEMEHTOE EHCOKOHATPYKEHHEIX Mamuy. OQHHM B3 HanDonee
NOOXONALIAX AT 3TOH HENH ARTHeTCH 3X0-MeTod.

JlMcToBol NpoKaT — HanboNee MACCOBEIH BHJ MeTAUTYPruyeckuy nonydadpura-
TOB, HAYIHA Ha W3rOTOBNEHHE TPYD MarHCTpalbHBIX Heyre- H rasonposoios, obopy-
NOBAHWA XMMHYECKHX 32B0I0B, HIISNHR CYNOCTPOCHHS W MaluHnocTpoeHuda, ¥ 3K Ta-
KOH NpoAyKUHH OTBETCTBEHHOIO HAIHAYCHMA HAYa) BBOJAMTCA HA TpPelnpHATHAX-
HITOTOBHTENAX eme B 1950 rr. ¢ nospieHHeM NepBBIX OTEUSCTBEHHBIX HMIY/ILCHBIX
pedexrockonos (YK, YIM u ap.). O6sem pyuHOro KOHTPONIA COKPATHICH C BHE/pe-
HHEM HA PAJIE 3aBOJ0E — NOCTABLIMKOE JIHCTOBOID MPOKATA YCTAHOBOK JIIA MEXAHHIH-
]][‘.lH.LiHJ:lﬁI'{] H EETDMHTHEHP(}BEHI]]DI'U FH]-I['['F':ICI.'I.EL. {_JD_HHKO BLIMMOITHEHHE p}"—.l.l]':ll'U RO H =
TPOJIA JINCTOBOTO TIPOKATA OCTASTCH H B HACTOALIEE BPEMA AKTYAIBHEIM KK 4 3aB0-
NOB-MOCTABIIHKOB, TaKk W Ui noTpeburensid metamnonponykudi. Ha OAQ «AM3» ¢
1969 r, KoHTPOAE NMHCTOBOTO MPOKATE BEASTCH NOBCPXHOCTHRIMH BOMHAMH (BOJIHAMM
JlamGa) ¢ npumenennen 1301 Ha MexaansuposasHoi yeranoske «lIpokar-1» na Gaze
HMITYIBCHEX Aedekrockonos JYK-66 u ¢ 1990 1, na Gase V]I 2-12 (cameiii MaccoBbli
nedrekTockon B POCCHE), 0IHAKO YCTaHOBKS TpeDyeT MOJepHH3ALHE,

Onno w3 sdubexTHEHRIX pellieHHid npodieMbl KayecTsa IHCTA — BBEASHHE KOH-
TPOMHpPYWHLEH anmapaTypel B TEXHOAOTHYECKHH NMPOLEce HA METAMNYPrHYSCKHX Opel-
MPHATHAX W paspaldoTka METONOB H CPEICTE aBTOMATHIHPOBAHHOTO KOHTPONA THCTOBO-
ro NpOKaTa, @ HMEHHO:

a) ObecrederHe HAJEKHOTO AKYCTHYECKOID KOHTAKTA MEX Ty npeodpa3oBaTelis-
MH H IPaHgMK THCTa TIPH HeobX0aMMOM DEICTPOICHCTBHH,
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0) HocTHweHHe HeoOXOIMMOH HYBCTBHTEIBLHOCTH, ONpeleNfeMOH paiMepami
TEXHHYECKH HEJOTYCTHMEIX JethekToR;

B) Mekmoueruwe obnacteil MeTanna, He NOOBEPrlIHXCA KOHTPOMO {#MEpPTBEIX
F0H? ) N0 IWHAPHHE W TONLIHHE,

]'} r_[{'IJ'J}""-[E']]'I-iE (_'rﬁ'l..[.—!ﬁ']"l‘l]i]!-['l-]'i‘.l AOEYMEHTA O HATHYHH, MECTOMOIMOEEHHH, Ii:lﬂp.‘rTE H
]'_'l.il'jh-":'.'rlii}: BHY TPCHHHA ,'J_CLIJCK'JGH',

A) obecneyeHHe HAOEHHOCTH ANNAPATYPhIL.

CDB]J-E.‘MﬂIIEIE;['E‘ JAOCTHHKEHHA HAYER H TEXHHEH, ﬁ}']:fH'IJC EJEI.REHTHE‘ BBEIHHCIHTE L~
HOH TEXHHKH, NOARTEHHE 3MSKTPOHHEIX KOMIOHEHTOB ¢ YHHKAILHEIMK CBOHCTBAME —
BCE 3T0 CO304T0 Hpﬂﬂﬂﬂfb}ﬂ[{ﬁ JLITH rI]H]'I{'I-k.'IZ‘.II'Ii! HULE TR IUBEAH A GCCKGHT&KTHL]K METO-
O0B BO3DYAIASHHA W npHema yiuerpazeyka. IMAIL (anexTpoMarHHTHO-AKYCTHYECKHH
]'Jp-i.‘DE]_}ﬂ}UF!Ei'I'L‘JII:} HBAACTCA OIHHM W3 ﬂEjJC"'EKTHEH]J]H }'CTPL‘IHETE ILH GEEHUFI'['HH'['HUI'{F
pO3OYAIEHHA M NpHEMa YIBTPa3IBYKA. YiKe cerofHy OH NOJYYHI WHPOKOE IIPOMBILLI-
MEHHOE HCMNOTBIOBAHHE B CHCTEMAX MHOMEAHAILHOID ABTOMATHYCCKOND KOHTPOJIA H3-
Aenui npocTol GopMEL: THCTOBOTO W COPTOBOIO Npokata, Tpyh.

OMATIT 1 TI911 (neesoanexTpHYeckHid npeobpa3oBaTellb -~ KOHTAKTHOID THITE)
OTHOCATCA K KA4CCY AEKTPOAKyVCTHYECKHX npeobpasoBatened — yerpoicrs, npeodpa-
'].:r"]ll:r]_[_['l-j_‘-{ '_‘.I,'IEI-:'I'pLI'l-[L‘.IL'[-l.'_‘I-']{} _':Il]-]l.}p]"]-![-';'_'l B ‘:-IlHE'pl']-ill'_'r }-‘H]TI-}"'I"I‘I.‘& }l.'t].']L',GIiHHI:i!. ,i],ﬂd?EKTﬂEKC‘HH‘[ﬂ-
CKAf MMEKTPOHHEKL, K KOTOPOH NOJKMOYAeTCA SMAII, He uMeeT NPHHIHIHANEHBIX OT-
AHYHit or anerTpoHuky, obeayampalomed 1311 bonee toro, B HekoTOpLIX Clyuanx
annapaTypa ABIASTCH YHHEEPCANEHOH W MO3BOMAET HCMIONLIOBATH MOGOH H3I yKaszaH-
HEIX THOOB npeofpasosatenci. OOHAKO B CHIY paiiaHYMi B (PU3IHHCCKHX NMPHHLHIIAX,
noaoweHnsx B ocHosy paborel IMAIL w [131], kamaelli H3 HHX BHOCHT B CHCTEMY
anedekTocKonHYeckoe 000pyaoBaHne — 0DBEKT KOHTPONA» ONpPEAeneHHke OCOleHH-
CTH, KOTOPBIE HEOOXOIMMO YYHTHIBATEL TIPH BRIDOPE M DKCIUTYATAlHH oDOPY 10BAHHA
V3K

IMATT MokKeT ¢ VCNexoM 3aMeHHTs Tpagnuuonusi T30, sosbyarnaromui yas-
TPAZEVE NEPNenIHKYIAPHO K NoBepxHOocTH. s Bo3OY#IeHHA H pHEMa BOIH B NJia-
CTHHAX H MOBEPXHOCTHRIX YNBTPAIBYKOBBIX BOJH (B T.4, KOHTPOIL JIHCTOBOIO NpOKaTa
HebonBHX TOAUMH BomHaMH JIamba) npusmensatores DMAIL npunnun peficrens ko-
TOpOro NokasaH Ha pucynke 2,13, AKTHBHEIR 31eMeHT (pHcyHoK 2,13, a) npeacTaBinger
cobof NMPOBOIHHE B BHOE «3HI3aray, HAKIEEHHBIH HA NOLNOHKY.

IMoMemennslid BOaWsH 00pazla «3Hr3ars HHAYUMpYET Ha ero MoBepXHOCTH TOKH
(4) ¢ "9epeayIOMEMCH HAallPARNEHHEM. JTH TOKH B NPHCYTCTEMH MATHHTHOTO MOJH {3}
cosgaoT JlopeHiessl CHILL (5) ¢ TAKKE Yepeliyl0ileHcs HANPAaBASHHOCTHIO,

[Ipy onpegeleHHOM COOTHOLICHHH MEHIY IIaroM «3driaras 4acTOTOH TOKa,
NPOMTYCKAEMOro 9epes KaTyIIKY Ha MOoBepxHOCTH o0pasia (HiH B Tele IIACTHHEL) [0-
feryT ABe BOMHEL BO B3AHMHO NPOTHBOMOMOMHEX HanpasieHusx. Hebonbmoe yenom-
HeHNE AKTHBHOIO 2eMeHTa nozsonset caenars IMAIL onHoHanpasneHHbiM.

BecKOHTAKTHEIE METOOE! BO30YKASHHA AKYCTHYECKHY BOITH MOCPECTROM OMATI
CYUIECTBEHHO PACIIMPAIOT BOIMOMHOCTH Y/IBTPA3BYKOBOTO KOHTPOJIA NPH BLICOKHX H
HAZKHY TEMOepaTypax, [MepoXoBaTol H 3arpa3HeHHOH NMOBEPXHOCTH, & TAKNKS B CIyH4a-
WX, KOTOa 0 NpUMeHAeMOH TEXHOIOTHH KOHTAKTHRYHOLHE MHIKOCTH NPMMEHATE He-
JIOTTYCTHMO.

Jgy
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a) o)
Pucynok 2.13 — [NpuHusn aeiictena npocreiimero IMAIL ana posbyxIeHRA
BOJIH B THCTAX H NOBEPXHOCTHEIX YALTPAZBYKOBLIX BOJIH!

a) hopMa aKTHBHOTO 3neMenTs; O) npHHUAn padoTsl; |- MarduT; 2- aKTHBHEIH
IEMEHT, 3- CHIOBEIE IHHHH MATHATAOTO NOJA; 4- TOKH, HHIYVIHPOBAHHEIE Ha MOBEpX-
HOCTH oDpasig; 5- HanpasleHHe CHIL, JeHCTBYIONHX HA Y4aCTKH NOBEPXAOCTH obpas-

ua; A, B- Hanpagnedns pacnpocTpaHeHHA YIPYTHX Konebanui

[Mporpece paseutia Y3K He cTOMT Ha Mecte M B DyIyIUeM HICaNbHOS pelleHHe
npobaeMBl — COYETAHHE Ta3EPHONe BOF0YHIEHHA W NPHEMA YIbTPa3BYKa ¢ 00paboTHO
CHIMr'HAITA Mo EI_,'[FD'_‘I[-'[TM::.-' [J.IE:-.-'I'.':T'H'-!I'_'IL'H.'[TE J'U.’lﬁfpﬂq.'llli[. ﬂfﬂﬂp[—[ﬂﬂ Eﬂ'ﬁﬁ}'ﬂi’leE[HC LA
npofaemy GecKOHTAKTHOCTH B obecredeHHA CBAM NonomeHus npeobpasosatenei Ha
MOBEPXHOCTH 00BEKTA KOHTPONA ¢ H300p@meHHeM Ha 3KpaHe. AKYCTHHECKAA ronorpa-
thun — npobneMsl yooOHOH HHTEPIPETALMH PEIYIETATOR KOHTPOAR, BRICOKOH TOMHOCTH
OUEHKH DOpMBl H pasMepos JIe(eKToB, KOHTPOIA KPYNHOICPHHCTRX MATEpHaIoB H B
cpefe BREICOKHX TemnepaTyp. Boamowno, noasieHHe TAKOH annapaTypel He 33 FOPaMi.

IJ[_‘.IC']' TEMITOB HPGH'IED,EI,ETH& JTHC TO RO IIII']{}HETEI. OTBETCTBSHHOIY Ha3HAYCHMM,
ViECTOUAOILHeed TpeboBaHNA K ero KauecTBy NPenonaranT paspaboTky aleKBaTHOTO
KOMILIEKCA COBPEMEHHBIX METOIOE H CPEJICTE HAJCHHOTD H BRICOKOIIPOHIBOAHTEIEHD-
(RN 1'_'.-'J'I'Im"l']'.|.-'_1.'1-]i:|-'}l:ﬂ|:|'l_'l]_l:| KGHTPDJ]H.

Hoeas reHepailHfa CTaHIapTOR, HOPM, CIeHpHISCKHX 'I'peﬁmia]mﬁ noTpebuTe-
neil IHCTOBOrO MPOKATA, CTPEMHTEIBHOE PA3BHTHE HAYKH M TEXHHKH JACHaioT YHEe He-
NPHEMIEMBIME XaPAKTEPHCTHEH 000opYIoBaHHA YIBTPAIBYKOBOID KOHTPONA, KOTOPkIE
Ele HECKOLEO JeT HA3A CHHTAIHCE BIOJAHE JIOCTATOYHBIMH.

B tabnuue 1 npHBOIATCA AaHHEE OCHOBHEIX HATNPABIEHHH COBEPIUEHCTEOBAHHA
KOHTPOJIA THCTOBOTO MPOKATE, XapaKTepH3YIOUIHE COBPEMEHHBIE TEH/ICHIHH H Tpedo-
BaHMA K CHCTEMAM YABTPA3BYKOBOTO KOHTpOUA. [loa cHeTeMamMi NOHHMAETCA COBOKYTI-
HOCTH METOIOB H cpe/icTs (obopynosanua) ¥ 3K nHCToBOTO NpoKaTa.

Tiniy
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Tadnuua 1 — Hanpasnersii copepIeHCTBOBAHMA KOHTPOMA IHCTOBOIO NPOKAaTa

XapaxTeprcTHRE cheTeM Y 3K,
NpResieMblE 00 HEIABHEDD
BpeMeHH (MpHMepHo ao 2003
rogia)

CoppemenHEle TpeGOBAHNAA K
TEXHMIOMHE M oG0Py IOBARHI
V3K nucToBOre NpoKdTa

KonmmenTtapun

1

2

3

| BeopouHeri KOHTROIE —

KOHTPOII DOOECRTAcTe JHITE
HACTE THCTOR W3 TIAPTHI,

Kontpomo  aonmnkl  noaeep-

ravecd BCe O HCEMHYCHHA

MHCTEL, OTIPYHASMEE TIOTpe-
OHTETH.

TpeGonatie cTano oGAIATENEHBIM
nocne NoXHBACHHA H IHPOEGTO
PAIEMTHA CPEICTB ABTOMATHIHAPO-
pavHore  Y3K, ofecmeunsmmx
TEXHHHECKYHY BOIMOMHOCTE [Ip0-
BEACHHE KOHTPONE B HEIVCT-
pPHANEHEIX MacmTabax.

XapaxTeprcTaka cHcreM YK,
NPHEMJIEMBEIE 10 HE[ARHETO
BpeMeHH (IpusepHo ao 2003
roaa)

CospemeHHble TpeDORAHHA K
TEXHOJIOIMHA H O00pYI0BAHRKY

¥3K mucToROro npokata

KomuenTapun

2 [Monoconoil, CcTATHETHYCCKNHA
KoxTpont ¢CHOBHOTO METANNA,
KQTrma C:B:ﬂEleﬂBﬂl—I.llt O -
HMECTRIACTCE TONBED IO YHACTH
MIOIATE THETOBOMG MATepHA-
N,

Cnooumoil  viLTpazeyKoBOH

KOHTPOJIE NPOKATA No Beel ero
TLTOMIATTH.

B Ovayumiem, seposio, CTaHeT
AKTYANLHEIM TpeDoBanue ¥ ta-
CTHYHOMY <TIEPeKPRITHION [THHHIA
CKAHHPOBAHKA.

3 KouTpois TONRKD IIPOAOIIb-
HEIX KPOMOK JIHCTOR.

Eoumpons  Kak NpoaoibHBIX,
TAK B NOMEPeUHELY KDOMOK,

4 KoRTpon: Ha 3asepllaloliix
CTAMAN [IPORIBOACTEE JIHCTO-
poro opoxata, [Ipokar umeer
Temmeparypy we Benge +100
o .
Kauecteo ywe cpopMapoBano,
AKTHEHOES YIIPABICHHE TEXHO-
MOTHYCCKHME TIApAMETPAME HE
NPENCTARTAETCH BOIMOMHEIM.

Kontpome na sosmosHo Donee
PAHHHX CTAARAX NPOHIBOACTEA
NMpaEATH, KOULE Sle BOZMOMRHE
opeKTHERAS KOPPEKUIE Tex-
HOTOMHYECKHX  NapaMEeTpon,
Temneparypa  OHCTOR  —
aot+6350 °C,

[Togpnenne TexHMYMCCKOR — BO3-
MOKHOCTR  ocyimecTBaaTs ¥ 3K
HNPOKATA B 4TOPAYEMY: COCTORHHH
MOABNIAET HE TOABKO YIPOCTHTE
TEXHONOTHIO TPOKATHOMD TNpoH3-
BOACTEA, HO W VASNIEBHTL KOHT-
pONE, MOBBICHTE JEOHOMMUECKHE
MOKAZATEH TIPEANPHATHA B LE-
MOM.

5 OBHapy#eHHI0 TOLICHLTH

CleymecTRIeHHE KOHTPOIA HE

J1o TpeGoBIHME YCNKAAST Me-

TONEKO  ¢BHYTPEWHHE: He- |TONBKO HA NpeJMeT BHSBIe- [Tonenorkio ¥3K B kondmrypa-
CIUIOITHOCTH. HHA GBHYTPEHHHN, HO H 4l0- |1H0 JedeKTockonHgeckoro obo-
BEPXHOCTHEING H GMOONOBEPX- | PYAGBARHA, O/IHIKO CYIUCCTHEHHO
HOCTHEIND Je(EKTOB, MOBLILIEET HAJEHHOCTE  KOH-
TROTIA.
6 Ouanazon Pacumpenne “C. HeodxoaMMocTh

XapakrepucTHrM cHoren Y 3K,
NpPHEMICMBIE  I0  HENABHCTO
ppemend (mpumepso go 2003
rog)

Cospemennee TpefoBanyd K
TEXHOIOTHE H 000PYIO0BaHHK
V3K nucToporo NMpokaTa

KosmmenTapan

TEMNEPATYPR  TIOBCPXHOCTH
npokata: ot +1 a0 +99°C.

HATIAZ0H TEMIEPATYP MpOKa-
Ta; o1 - 30 go 650 “C.

IuETYeTcHa TPpeDOBAHAAMH TORLI-
WeHHA  YOTOHUHMBOCTH 2H HH-
TeHCH(PHKALMHN METALTY PrHYecKo-
m M TpYDHODO NpPOHIBOICTE B
YOIORHAX KOHTHHEH TATBHOTO
EMTHMIATA.

Tucr | Ne aokym, Maanece
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[pogomxenne Tabaxus 1
1

2

3

7 JHonycTEMOCTE  @pyHHOIOR
HITH MEXAHHIHPOBAHHOTD
KOHTPRI. JonyvernMocTh
VOUACTHA ONEpaTopa B OCHOB-
HEX mponeccax Y3K: ckanu-
POBAHHH, COCTABICHHH H AHHA-

mW3e  JledeKTorpaMs, — NpH-
HATHH PEIICHAS ¢ KavuecTne
METILIL.

[Monnas ARTOMATHIANMHA BOEX
nponeccos ¥ 3K, Peakoe cna-
WEHHE HIH [aWe HCRITHYeHHe
YUACTHA OLNCPETOPA B OCY-
MECTRICHHY NPOIEcca CRAHH-
poBaHuA, cbopa W WHTEpnpe-
TaHH JaHHex ¥ 3K, Muunnm-
JANHA «HEeNoBeYeckoro (axTo-
pas MpPH KOHTPOIE TPOKATA.

TengeHuHA OCHORARA HA COBpe-
MEHHOM TE3HCE O HEOOXOAHMO-
CTH HCEMOYeHHA Tak HasRBAE-
MOTO  @HEIOBETECKOrD  PaKTopas,
snonoraueckd  mpezen  Bos-
MOKHOCTER YenoBeKa CYIecTBeH-
HO  OIPGHHHHBRET  TIPOHIBOTH-
TeNLHOCTE H KA9ECTED YIBTPAIRY-

ROBOND KOHTROMA.

£ dukcalmy noUTERATH He-
CIUTOITHGCTH, ¢ 3KBHBATEAT-
HEIM JHAMEeTpoM Dogee 5 MM,

JHom#HEl  BLIABNATECH — HE-
CTNOINAOCTH, ¢ JKBHBATEHT-
HbiM AHaMeTpoM oT 3 oM, B
KA9ecTEE WIMCPHCMBIX XADAK-
TEPHCTHE HECTITOWHOCTER Boe
ANE HCTHONTRIYETCA HEe JHBH-
BANSHTHRIE OHAMETP, 8 Kodp-
BHURERT OTpaNEnHS.

B coOTBETCTEHH ¢ COBPCMEHHEIMH
MPeACTARIEHHAMME O TIPOMBILILIEH-
HOl DE0NACHOCTH PEIKD NOBLICH-
IHCE  TPeBOoBAMHA K HCKGAROMY
KauecTsy npokara. Kosddmiment
OTpakeHHa DOnee TOUHO XapakTe-
PHIVET CTENEHb ONBCHOCTH INOC-
KOCTHRIX OedeKToB, Haubonee TH-
TMAMHRX IR THCTOROTD TIMMCATE.

XapakrepdcTury cictem ¥ 3K,
OpHEMIEMBIE 70 HEJARHETD
Bpemend (npaMepro no 2003
roaa)

Cospemennrie  TpeboBaHMA K
TEXHONOTHH B 000pYA0BAHHIO
YK mueToBoro npokata

KomaenTapan

9 OyGrmpyrolmi KORTPOIE HE
TpeGoRANCcA HH B YCIOBHAX
NPOHIBOIHTEIA, HH ¥ [OoTpe-
GuTens. COMTAIOCE JOCTATOY-
HeM ocymecTeaenne Y3K y
MPOH3BOHTEI NPOKaTa.

TNorropuedi wm1  ayOmspyio-
WA KOHTPOIL, (CYLIECTRIAS-
ML MPOHIBOONTEEM B (MK}
noTpelATENeM CTAHOBHTCH
ofmarenedsm.  OcyiecTs-
MEHHE HOBTOPHOMD KOHTPOME
AQUPRHO TAKKE NPOBOIHTECH C
DOMOUIBHY  ABRTOMATHUECKHX
YVCTPOHCTE, B KOTOPBIX YHACTHE
GeOBEKa CRETSHD K MHHHMY-
MY HIHM [OIHOCTBE HCKTHYE-
HO,

OyBaupyrmui  KOHTPONE 10380-
NEeT HCKMOTHTL PHCK NPONYCKa
CPABHHTENRHO PEIKHY, HO HEmnpH-
ATHRIX  “PAIBHBAICIOAXCAY  He-
CIIOMHOCTEH, KOTODME MOMNH H

AE CYTECTBOBATE HA MOMEHT HpO-
BOACHHA OCHOBHOTD KOHTPOI.

10 Janmwe V3K peaxo we-
NOIBIOBANMCE B CHCTEME OMe-
PATHRHOID YNPABICHHA Ka4e-
cTROM. CTaHnapTel TpeImpis-
THH H¢ BRJIBHTAIH 0OCODREX

CrasnapTHIoBaANEIE  NAHHEIE
Y3K gom#Hb B pERHME pe-
ANBHOTO BPEMERH NOCTYIATE B

JAROACKYID CHCTEMY YIpaBie-
HHSA HKAMCCTROM W TEXHOOCH-

Harorosurénd KOHETHOH NPOIyK-
OHH BCE HAlle BLIABHIawT Tpebo-
BaHHE OOCCNEYHTE HM JIOCTVID K
OMEPATHEHEIM JAHHEM CHCTEMEL
YOPaBNeHHA  KAMECTBOM  NIped-

Tpefopannii & Gopve W QOpM |HECKHMA  TpOUECCAME IS [NPHSTAR NOCTARIIAKOE MaTepHa-
aty fannerx ¥ 3K NPHHATHA ONEPATHBHEIN pe- |I0B H KOMIUISKTYIOUUY. DTa Teu-
MEHHI, JeHUHA GVIET TONBKO YCHNHBATE-
i,
Brigogs! no pazieny nsa

QOGecnieveHre TpebyeMblX MeXaHHUECKMY XapaKTEPHCTHK AMCTOBOTO NPOKATA
cTaiel ARNAeTCA aKTyanbHoil sanaveit ero wirotoBuTenei. CymecTsyiolne B HACTON-

Mo Ho gokys.
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LIeE BpeMs Ha MeTALUTYPIHYCCKHX NPeAIPHATHAX PaspyIIAIOMHe MEeTOoAL TpedyIoT
QOB JATPET BPEMCHH H 3HEPropeCyYpCOoB H IIPHEBOJAT K SHAMHTCIBHEDM IIOTCRHM
MEeTANNA, HCMONLIYEMOro HA HIrOTOBNEHHE oDpaslos AN MEeXaHHYSCKHX HCNBITAHHH.
Takwe neneTanns He JawT NonHoH HHGOpMAaLHH 0 KAa4eCcTBE MHCTOBOIO MPOKATa H 1
rapaHTHPYIOT coDMI0IeHHA TpeDYeMLIX CBOHCTE 0 BCeH AJHHE JHCTa W NapTHH B Le-

SR

JancHeiliee MOBLIIUEHHE KAYECTBR NHCTOBOIO MPOKATA CBA3AHO C BHEIPEHHEM
CHCTEM Lre:psrq*.-;-‘|1[;1m|1[e:|'n KOHTETH FTHX CRBOMCTE B TEXHOTOMHYECKOM MOTOKS LIS
B0JACTBA. OcobDeHHO 3TO AKTYATBHO B CBAIH ¢ PEKOHCTPYKUHEH MAapPTeHOBCKOIO MPOH3-
BOACTBA W OCBOSHHA HenmpepubBHOH paznuekd ctand (OHPC) wa OAQ «AM3I», no-
CRIMIERY li]ﬁ'lpl.‘."dl:l HEPRFAABOACTEA ]H‘l:ipﬂﬂ']'}"l EAK MHHHMYM B j FIEI.HE.. C{]{'}THGTCTEEHHD
ROZPACTYT HAIPYIKH HA BCE 3BEHBA, IPENIECTEYIOUIHE BEIIYCKY AHCTOBOIO MIPOKATA, B
TOM HHECIIE Ha DTﬁﬂ_‘lp 'I'Ii:llli_'rf‘.l M HCIBITAHHE MEXAHMYSCKNY CrOCTR METAE |, a IIU-E-KU.'!L;H}-‘
obopynoBakHe B OOIBLIMHCTEE CBOEM WiHOmeHo (o0HoBIAeTCA nocnenuHe 2-3 roga)
MOIYT BOIHHKHYTE ONpedenéHHble TPYIHOCTH. Taioke 1A pacdéra metoauky HMME
HEGﬁKGﬂ}!MH JaHHBIS }"C'_I'EiEl{_‘ll'l'_’.]‘_lll[_['l[:r'ﬂ_]{,'-!'rl TEXHOO]L YKL rl'r.l-{'I'IJ,l..'CL‘-ﬁ B3XTEIC II[}HMCP-
HO 34 IO,

B gaHHOM HCCHSA0BAHHH NPOAHANHIHPOBAHO DONBIIOE KOMHYECTBO JaHHBIX W
OCYIIECTRANAACE NPOCIEMHBACMOCTE NPAMBIXY HCOBITAHKA 24 rol, Ha OCHOBAHHE 3TOC0
MOMHO CHENATE BRIBOJ, 9TO MONYYEHHYH METOIHKY MOKHO HCNOABIOBATE 1718 Npak-
THUECKOTO NPHMEHEHHA Mo ONpeIeleHHI0 MeXaHWdeckHx cBoHeTE Meramna 09T2C u
]IL."]']H_RI:}'_'_-"]J_[EI_EEI-]_L[H}-{ MATHHTHLIM METOMOM O _‘g.-"-lf‘-'l'{}M [[L‘-FLH]_JJ,H‘[ECH!.‘]H I][}GBCPKI[ ':Tﬂﬁ“.-”.'l_
HOCTH TEXHOMOTHH KOHTPOM,

LT
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3 KOHCTPVETOPCKHI PA3EN

3.1 YGT&HDBHHIFEK

3.1.1 Hasnauenne

VeTanoBka MpenHazHavyeHa JUIA ABTOMATHRHPOBAHHOIO BHIABNEHHA AedEeKTOR
THIIA HAPYLISHHA CIIOIMHOCTH (PaKOBHHEL, PACCIIOEHHA, TA30BLIE MY3LIPH, HE METAIIH-
HeCKHE BKIIOUEHHA) B XONOOHO-KATANBHBIX JIHCTAX H3 HEPKABEIOLIMX, HKapOCTOHKHX
Mapok cTanel H cniapos TonmuHoR 0,8-4 .

YcTaHoBKa NpeiHasHaveHa ans paGoTel B LEXOBEIX YCHOBHAX NMpH KonebanHax
TeMMepaTyprl Okpysaiolei cpeasl of + 5 C mo 35 C | oTHOCH TILHOR BISKHOCTH
Bo3nyxa He Gonee 80 % npu 20 C Boanyx He JODKeH COQCPHKATE BPEAHBIX NpHMeceH,
EHCIIOT, I[[EﬂD‘-IE—'ﬁ H razos, BRALBAKMLIHE KEOPPO3IHRED.

TNMaunnan yeranoska Y3K npenHasHageHa AR ONepaTHBHOrO O0HApYHEHHA M
QMpeJciIcHHA XapakTePHCTHR IB@EKTDB E TOHED JHCTOBOM MPOEATE.

PerdcTpupyeT cHrHansl (B BHAE X, ¥} H DaPAMETPOB CILIOWHOIO YIBTPA3BYKOBO-
ro KOHTPOJ® TOHKO JIMCTOBOM TNPOKAaTa, BEIMOAHASMOrO ¢ NOMOUBK AedexTocKona
YI13-103 ¢ nocneayronedi nepegadeit HakonaeHsol uidopyany na K ang ee xpa-
HeHHA WK 0OpaloTEH ¢ LeTso nomydeHus 0ObeKTHOID JOKYMEHTA KOHTPOIA.

[pubop VJ13-103 npeacrasnser coboil py4yroil yneTpassykoBoil nedekTockon
obmero HasHavends, rpynna 3 no [OCT 23049-84. TTpubop npeanasnaued 4708 Hepas-
PYUAIOILET) KOHTPONA NPOAYKIMK HA HalHIHe Aed}eKTOB THNA HAPYIICHHA CILIOLUIHO-
CTH H OOHOPOJHOCTH MaTepHa B HIOCIMAAIX H3 METAITa H MIACTMACC,

Hedexrockon Y J[3-103 ofiecneunsaer nporeneHHe HEPa3pyIIAIOIIEro KOHTPOA
B TOHKO JHCTOBOM [POKATE B AHana3oHe mupHAsl o0sexTa oT IMm ao Gmm. [pndop
MPOHIBOAMT HIMEPCHHE BPEMeHH 3a/epikkd YIbTPa3ByKOBhIX CHIHANOB, KOOPIHHAT
AehekTOs, YCIOBHBIX PasMepos 1eiekTOB H OTHOINEHHA aMILITHTY CHIHATOR OT HHX 110
FOCT 14782-86.

B npueMHike akyctuyeckux curianos ¥13-103 yeranosnens! unpopsie Guib-
TPHl PEANBHOIT BPEMEHH. KOTOPHIE (POPMHPYIOT €10 aMILIMTYIHO-4acTOTHYIO XapakTe-
prcTHEy, 0018 MpoH3BOAMTEIEHOCTE QHIBTPOE cOCTaBIAET 7.0 MHINHAPNA Orepa-
Uil B cekyHy. B pesynprare o0paboTadHEE CHIHATE HMEIOT HHIKHHA YPOBEHE LIYMOB
H NOJYYeHA HISATEHAS BOCIPOHIBOAHMOCTE YACTOTHEIX XAPAKTEPHCTHE PHEMHHKA.

Cra3e npudopa ¢ MEpCOHATEHEIM KOMIRIOTEPOM OCYLIECTBAAETCH Yepes WHHY
USE npw ckopoct nepejaun AasHeX 12 merabut/c. CKOPOCTHAN CBAIE ¢ KOMITBIOTE-
POM PE3IKO COKpAll@eT BpeMA TNepenadH AanHeX KoHTpond. € Opyro# cTOpOH.L, NOAB-
JSETCH BOMOMHOCTE NEepeadl AAHHEIX NPOIBYYHBAHHA B PEABHOM BpeMeHH.

VIBTpasByKoBas YCTAHOBKH COCTOMT M3 MPOTATHBMOUIEro yerpoiictsa | (pucy-
Hok 3.1), myasra ynpaenesns 2, mkaha yOpaBneHHs 3 W IPHBO/L COCTOALIHE M3 21K~

TPOABHIaTe]q H penyKTopa 4.

Jlaer
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3.1.2 OnuxcanHe KOHCTPYELMH
Paboune qacToTe - 1,25-2,5 Ml 1.
Konu4ecTso KaHanos KOHTPpONA — 3,

OIHHEL THETA.
PE'}}.{E]J Bl EOHTPONMHPYCM LA JIHCTOR:

a) muprua 710 - T400 v,
0) Tomumna 0,8-4 M.

[Tutaune: cerh 220+ 10%,50 ru £ 1%

a) nederrockon Y13 ~ 103,
6) aaTaHk obHapywenns obbexTa A3G
i) NHeBMOpacnpenenuTent Bod — 254

el

Pucynok 3.1 = ¥YuerpassykoBas YCTaHOBKA

Hatunk — [IpuimaTHvecknii Ha palTHYHEIE YTNIEl BBOIA B 3aBHCHMOCTH OT TOJ-

Peruc palHA ,El,EiirE.‘I{T{'IE H HATHYHA aEYCTHUCCKOID KOHTAETA aBTOMATHYECkAH.

BeM4yHHa HEROHTPONHPYEMEBIX DOROBEIX KPOMOK - He Denee 50 mm.
UneToTa NOBEPXHOCTH KOHTPOJIHPYEMBIX THCTOE He HIe — 7.
UyBCTBHTENBHOCTE YCTAHOBKA 0DecredMBaiOT BBEIABICHHE HCKYCCTBEHHBIX je-
dieKTOB THIA CKEOZHOIO OTBEPCTHA AHaMeTpoM 1 MM Ha paccroaHul oT 30 3o 300 Mu
OT KpoMKH Y 3- 1aTHHEA B HAMPABIEHHH NPO3EyHBAHHA.
VeTaHoBKa oDecieYnBaeT HelpeprlBHYI0 paboTy B TeyeHue 7 Yacos
Pazmemenie yeTAHOBEH HA MECTE DKCIIYATALIMH — CTALHOHAPHOE.

[MoTpebnseman MowHOCTE He Donee 1000 B
B koMIUIEKT YCTAHOBKH BXOAAT CIe/VIONIHE NPHOOPEI M IPHHALIEKHOCTH:

-2MRS = 2 wr.
— 03,
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r) naHensHeli koMoeoTep IROBO-5000-9044T.

I} KOHTpOJINEp.

@) cTaDUIH3ATOP HANPAKEHHA EKTPOMOHTAXHEIH cepil C-0,5 = 2 wr.

W) MEXAHH3M CIEHKEeHHA.

1) V93— naramrn [1121-5,0-50"-8.

w) Kabens nutanus npubopa 1 ¥ 13 - 103,

k) BY kabens anunoi 250 MM - 2 wir.

n) BY kabene anunoi 2000 Mm - 4 1w,

M) BY cornacyiommit tpancdopMatop - 4 wr,

KoHCTpYETHEHAA YCTAHOBKA COCTONT M3:

a) DNeKTPOHHOH CTOHKH MYNLTOM YIPABIEHHS.

0) wkagda ynpasiaeHHA,

B) FNEKTRONPHEO A,

') MPOTATHBAIOLIEND YCTPOHCTEA.,

KPDME TOrD, HMEHITCH CHOTEME] TTOIANH CHATOND Hﬂ'iﬂ_}":“:ﬂ L.E[.-lf[ NogbLEMa H C]]:r’ﬁ-
KAHHA HCKATC/ILHELX ]'lifl.']i‘.IHl'.]I:{J. "

DnexTpoHHas CTOHKA MpeacTaBnseT ool CRAPeHHYRY H3 CTAABHOIO NPOpHIL
PATHEMHYI0 KOHCTPYKLHIO, COCTOSUIYIO W3 KapKaca, B KOTOPOM pPasMEIlacTed JJIek-
TROHHAA annapatyvpa. Ha cneuMantioM eTosie MOHTHPYETCA MYNBT yhpasienund. Kap-
EAC-OCHOBAHME BEITTONHEHO H3 CTATRHOTD ll.lBE._]ﬂE-'pEI H DEHT JTTHCTEaMH, Ha 'Hi_.'l,l:lﬁ.‘ﬁ CTEH-
K KE]JHELCEI.—{'IC]]DIEH.HHH FHC[[{}JIQ'.‘-‘HCHB[ pﬂ?']’:-f.'-‘:‘-{bll 'i{':E-'TIJ'H.

Ha nepenHion naHels NMyNETAa yIOpaBneHHs suiesiexbl TymOnepa B1-B4. Tywm-
dnep Bl npenasnaved 108 MOIKTIOYEHHA YCTAHOBKHY K CETH MHTAIOUIEr0 HANPAXKEHHA.

TymGaep B2 u B3 obecneyusaet nogayuy crabiinzMposadioro Hanpaxenns 220
Vs nHTankA npatopos. Tymbnep B4 BrnovaeT NeHTONPOTAHHBIN MEXAHHIM.

[lpr BrmOMeHHH TyMONepoB 3aropaldTes COOTBETCTBYIOIIHE CHIHANLHBIC Jam-
MOYKH, PACcTIONOMeHHbBIE Hajl TyMOIepaMH,

Mexannyeckan croika 1 (pHeyHOK 3.1) obecneuyuBaeTt NMPOTHKKY NHCTA H KOH-
TAKT HCKaTeALHOH MoNoBKH (Y3 JaTUMKa) ¢ NOBEPXHOCTBIO JTHCTA,

MonoBka Mo OTHOIIEHHMID K JIHCTY pacnoloseHa cuusy. llporawka nucra ocy-
[eCTBIAETCA poaHKamu. [losepxHocTs GoukH ponHka o0N0KeHa BYIKAHHIHPOBAHHOH
pezdHOH. Ponniy YCTaAHOBIEHE NOTAPHO.

B kaxiof nape ¢ NOMOIIBIY NPYKHHE MOKET PEryIHPOBATECA NPHAATHE BepX-
HETO PONHKA K HHAHEMY.

KouTponk nHCTa OCYMIECTBIAETCH HCKATEIRHOH ronoeproi (¥ JATYHEOM
[1121-5,0-50"8) xoropsle ¢ NOMOMILI) MEXaHH3IMa CNEHMEHHA HAXOIATCH HA PAccTOof-
HHH ¢ HH#HEH MOBepXHOCTRIO JIMCTA.

MexanuiM NepeMellenss NpeIHasnadeH 118 3aKpenIeHHa HCKATeIsHOH ToNos-
KH 00 KOHTPOIHPYEMBIM THCTOM H 00ecieyHBasT BOIMOKHOCTE [IEPEMEIISHHA TOT0B-
ki Ha 200 MM BACNE MIHPHHE THCTA H HA £ 30 MM Mo ATHHE DTHCTA,

MexaHH3M COCTOMT M3 CTOJA, HA KOTOPOM KPENATCH HeKaTeleHas ronopra. Owna
saKpelieHa HemoaBMikHO Ha croiike. Ha nanpagnfionied KpenuTes KPOHIITEHH, B KO-
FOpOM Ha OCH XOJMT JEpHEATelb OTPAHHYEHHEM XOIa JepXaTeNa ABIfeTCA YHop. Xof
BrD TAKKE pPerynHpYeTcH HAaTHXMCHHEM NPYAHHB! NMPH ITOMOIH BTYITKH. B mepwatene

220301.2016.084.00 113

[tz | Tl Rz [ossym. NMoankce | Mara




Ha BHHTAX KPENHTCA PaMKa, B KOTOPOH TRKKE H3 BHHTAX YCTAHABIHBAETCH HCKATENb-
Had FOJOBKA.

Taxum obpazoM, HCKATENBHAA TOIOBKA MMeeT TpH crenenyd csoboisl B apyrom
[-[al'lpEI;B_.'[E]-]]]Ii MOIEHHACHAH HCEATCNRHAA MOJTIOBEA llﬂﬂ_‘g‘"[ﬂﬂT JABHECHHE 33 CHET ﬂE'].'I'E'."-TE-
IEHWA PaMKH 10 paMKe NpH NOMOLUH BHHTA. HMokaTensHas ronoBra MOMET Takxe no-
BGPHHI!BHTBCH Ha :'.-'F{}.IT = |'3 Ja CUeT nason, HMERDMHECH B E]I]-IJHLLLI."!’.‘HH{‘.

Jan chopa KOHTaKTHOH ®HAKOCTH (BOOA) KOTOpad MOoJaeTcd 4Yepes WTYLepa He-
KATeNBHON NOJOBKH W CMAYHBACT KOHTPONHPYEMBIH THCT MpeaHaIHAYeHHAA BAHHA, KO-
TOpAY KPENHTCA Ha KPOHIITeHHE,

HcrkatensHas rolopka uMMeeT npaMoyroiesHyi dopMy. B koproye BeraBnsercd
BHOpATOP, KOTOPHIH COCTOMT M3 nbhesomiementa L{TC-194 w npuIMel H3 oprerexna.
[lpuama no topiuaM obkiensaeTcs neHonoaHcTHponoM. Ha xapymnol nosepxHocTH
KOPITYyCcd IPABHPYCTCH YTOO BBOIA H HacTOTa MBEIONIEMCHTA. HMeraTeNnpHBIE TOJN0OBKH
H3rOTORIEHE! CO CNEIYOWHMHE AAHHEIMH.

BHYTpH KOpnyca roJIOBKM NPOM3IBOJHTCA pachaiika Nbe3oIeMeHTa Ha Kadeds,
3aTeM BHOpATOp 3IMBAeTCA TOKCHIHEIM KoMnayHaoM. B HmxHed gactv kopoyca npw
MOMOLULM BHHTOE KPeHTCA oCHOBaHKHe. KOTopoe BRCTARARETCA OTHOCHTEIBHO KOPIIYCa.
B npegenax 0 - 0,8 My, 3azop peryiupyerTcs NpH NOMOIH npoknaikd. B pepxuei ya-
CTH K KOPIYCY KPeruTca KPhllIKa, K KOTOpOH NPHMAaAHE! IITYLEPL!, HA INTYUEPE Hale-
BAETCA LLTAHT, M0 KOTOROMY Y€pPE3 OTBEPCTHE B INTYLUEPE H KOPNYCE NOJAaCTed BOOA.

SNeKTPONpPHEQ BRIMOTHEH Ha ABHraTtens nocrosHHoro toka MIL-32, moumo-
criio 9 kBt On ofecnedHBasT 9eThpe (PHKCHPOBAHHEIX CKOPOCTH NPOTAMKKH JTHCTA:
2.4 s/Mun, 6 M/MHEH, 8 MMHEE B 12 M/MHEH. DIeKTPONpPHBOA PEBEPCHBHELH, Y4TO N03BO-
AT NepeMellaTs THCT K4K CO BXOJA HA BRIXOJ YCTAHOBKH, TAK obparHo. [lsa Katoua
YVIIPABIEHHAA BEIHECEHR HA NYALT YIPABICHHA (TAM e HAXOJATCA KHOIKH MOJLeMa H
CI['[_‘:.-'C}{HHHH HOKATS I BHELA J'l'.].']i.'!]:l-ﬂ}':_::l.

OnuH K04 MMeeT TPH MONOKEeHHS Biepel, Hasal W ofecrnedyBacT NpoTAKY
MHCTA H pesepe. BTopeiM KMH04OM BEIDHPAETCA CKOPOCTE NPOTARKKH JTHCTA.

[Toasem B ONDVCKAHME MCKATENBHOH IOJIOBKH OCYLIECTBAASTCH © TOMOLLBHY
MHEBMOUHIHHIPE. [THEBMOUMIHHAP paloTaldT OT MarHCTPAIH CHMATOND BOZAYXa 1as-
nersem 3 atMocdeprl.

Jafop cEaTOro BOIIYXA HA MATHCTPATH OCYIECTBAASTCH PR NOMOMH TpyObI ¢
peHTHIEM. Kuonk (Hx 2) nogbeMa H OOycKaHHs (M0 X0y NPOTMEKH JTHCTA) HCK-
TENRHAH MYVIOBKA HAXOIAMIHECH HA J_'_I_::."..'[[_:'I'IE _‘g.-'ll]'.IH.J:I..IICHI{ﬂ. DHH CHH‘SH{EE[]J] HANITHCHMH
{I:BE':‘.'p‘.‘{H, WEHH 3.

3.1.3 Pabora ycranoskn ¥ 3K

KoHTponbh AHCTOB OCYIUECTRIACTCH HMIYABCHEIM X0 — MerTojoM. [lsesoamex-
TpHieckrii mpeobpazosare]s, Bo30YHIAEMBIH PATHOHMIYIILCAMH FeHEPATOPE, HATY Y-
er uMmynscel Y3K, KOTOpLIE BBOIATCA B KOHTPOJIHPYEMEIH JIHCT.

Orpaxensoe o1 AedekTa 3X0-CHIHANE NPHHHMAOTCH TeM ke Ibelonpeodpaso-
RATEIEM H TOJAIOTCH B BHIC PATHOHMITYILCOB HA BXOJ JHe(exTOCKONd, 3aTeM Ha nopT
RS 232 wotopwiit noakmoyaercd k [IK. [lpy konTpode AncTa Ha SKpaHe BHOHEI CHIHA-
JkL
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CurHan B Ha4dane pasBepTKH COOTBETCTBYET MOMEHTY NOCBUIKH HMITYILCH (30H-
JARPYIONHA HMIOYNLC) H B CAYYAae HANHYHA Aeherta BHACH 3X0-CHIHAN o7 jJedwexTa,
pacnonoweHHsH Ha sxkpade [1K mocre 3oHIHpYIOMETO HMITYIBCA.

JIns KOHTPOIA HATHHYHA AKYCTHYECKOTO KOHTAKTA MCNoJe3yercs Y3 — JardHk,
HGTCIPB[[':[ }'CTH]]HE’IJHHHETCH TdEHM Uﬁ-p.’i’iﬂhﬂ, ‘['I'ﬂﬁb[ Hlﬂ:w"']ﬂf.‘['rih[ﬂ HM H}-{n}'ﬂbcb[ GE:TJH
HaNpasleHd Ha JHCT Eene3a nod yrnoM. [IpHHuMaeMeli ¥3 AaTuHKOM 3X0 CHIHAMEL
crnaibBaoTed, T.H. ¥3K oT natinka u oDpatHo K HeMY NPOXOIST OAHHAKOBBIE pac-
CTOMHHA H IO ':ITD."-.-!}’ p-.':‘.'J}’.I'[I_.TH]_'I:_-.-'[U[I'I.L‘H}' CHIHALY Y AAT O HATHYHH EH}'CTHL[ECE{D]_D
KOHTAKTA.

Jns koHTpOIA NHCTOE TONMMHEOH 0,8 - 4 MM HCOONBIVIOTCA X0 — BOJIHEL Dop-
MHPOBAHHE 3X0 — BOJNH 3aBHCHT OT TAKHX (PAKTOPOB KaK YacTOTa NbE30NNacTHHEL, TOMI-
HHA KOHTPOIHPYEMOro IHCTA, YIPYTHe CBOfcTBA MaTepHaia IHeTa, yroa eoja Y 3K,
JAMHTENBHOCTE BO30YAIAEMOr0 HMITYABCE H pPaA3Mephl ILE3OMUIACTHHEL, MO3TOMY B
_‘:.-'CTHHDBKE.‘ aa }{{IE['.I'pﬂJJI-I JTHCETOE Dasibls TOJIIHH H pﬂ?HH:‘{ M'El.]:lﬂﬁ CTﬂ-ﬂEﬁ H CILTA B R
HCMONB3YETCH HECKOILKO THNOB ¥3 IaTYHKOB.

Jna Bo3OYKIEHHA 3X0 — BOMH B YCTAHOBKE MCnonbiveres npuiMatadeckne V3
JATUYHEH,

Jatuuk odecnedneaeT KOHTPOAE BoeH MIMPHHALL THCTA.

,11_1.1'[5-! OCYUICCTRIICHHA KOHTPONA JTHCTOR 10 OIMHCAHHOMY BBIIIC METOIY Heohx0o-
AMMA anaparypa, KoTopad cocTOHT M3 NpHGopos, KoTopkle BKIHOHaeT npubop nedek-
tockon YJ13 — 103, xowrpoanep, maruuk obnapyxenns obwexta A3G-2ZMRS u na-
HenbHEH koMneoTep IROBO-5000-9044T.

CHHXpOHH3AMIO PaboTel NMpHOOPOE OCYILECTBIAST NPH HOMOLH [TAHEIBEHOTO
I'I{_'I-T\-1JJ]JI{'II'['L3F}EI..

Henoneayerca oM Y3 JaT4dKa 3aKpENNeHHBIH B MEXaHHIMe CNCKEHHA, T.2.
YCTAHOBKA HMeeT | KaHall KOHTPOIA.

TIMeKTpHYeCKHe CHIHAIE ¢ HCKATEABHOH MUIOBKH NOCTYIAIT Ha YNPapIsiouine
ceTkH ycunurena ¥ JI3 — 103,

Beixon younutena ¥ /13 — 103 coeqHed co BxogoM yeunntens npubopa K5232
BY kabenem.

Buneo curuan ¢ aedexrockona Y13 — 103 noctynaer Ha cxeMul RS232 n nocty-
naeT Ha [ K.

Jlns ynpaslenss 30H KoHTpoas no sxpany [TK B nedexrockon ¥ /13 — 103 noga-
OTCA CTPOD — HMIYIsCE ¢ V3 naryuka. [Tpr vammaun curnanos tedexta s [TK cpaba-
THIBOT MTPOrPaMMa H 3aropardred OKOLKH ONMOBEUIEHHA B KOTOPEIX YEAIRIBACTCA BHA
nederra «louneity v «ledexrs. Ognospemenno LK 3anucelBaeT KOOPAHHATE
HaxO®WIeHHA TeherTa.

Jna noeeienns HpQekTHBHOCTH Y3 — paryuka HeODXOJHMO ero COTTIacOBAHHE
¢ BRIXOOM TeHepaTopa H BxojioM yemmatens. Corfacosarelt npefcTapaaer coboi BY
COTIACYIOIMEA TpaHchopMarop, NepBHYHAS 0DMOTEA KOTOPOTO BKIIOYAETCA Ha BRIXO/L
reHepaTopa MM BXOJ YCHIHTENR, a BTOpHYHad OOMOTKA MOJKIIOYAeTCs Henocpei-
CTBEHHO K HCEATEIbHOH MOIOBKE.
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KOHCTPYKTHBHO COTAACOBATENS BRMNOIHEH B BHIE KATYIIKH, HA KOTOPYH oDMO-
TAHBI MNEPBHYHAS M BTOpHYHAA o0MOTKa TpaHchopmaTopa. OOMOTEH H3ONHPOBAHE
APYT OT APYTa CI0EM TaKOTKAHH.

YoTaHOBES NOJKIOYASTCH K CCTH NEPeMeHHOre Toka HanpmreHuen 2208, 500 .

Jns YMEHBIICHHA BIHAHHA H3MCHCHHA HANPAKETHA MUTAKIMLER CETH B YCOTAHER~
K& HCOOME3YIOTCH JIBA ek TPOMOHTaMHEIX cTabuinsaTopa HanpaxeHus Tana C-035.

3.1.4 llopanok ¥CTAHOBKH

YCTAHOBKA PA3MEIAeTCa Ha CetHaibHo oDopyI0BaHHOM KOHTPONEHOM Y4acTke
B OTIENEHHH THCTOOTIEIKH JHCTOIPOKATHONO LeXa.

Hna paboThl yeTaHoBKH HeoOXoaHMO obecneHBaTh:

4) oJady THCTOB HA KOHTPONBHEH yiacTok,

6) papHoMepHOS, Be3 MeXaHHYeCKHK BHOpauuit W OHeHHil nepeMellerne THCTOBR
B 30HE KOHTPOIH,

B} BOIMOMHOCTE PErYNHPOBAHHA CROPOCTH IBHAEHHA NHCTA NPH KOHTPOAS B
npenenax 1-10 sm/MHH;

'} OTBOL NPOKOHTPOIHPOBAHHEIY THCTOB;

1) saKperaeHHe MeXaHHIMOB CISKEeHHA M0l KOHTPOIHPYEMBM JTHCTOM COTMTac-

.

HLY,

EJ BOSMOMHOCTE IMTOARGAI MEXAHHIMOR CIISHEHHWA C _‘g.-'.'lE:T'F'LiiiIi_‘g."l-I{}!I:lbl!'-llul JATHHEA-
MH K [-G.'[‘.'II'I'|'||.‘.'.'lbl'|'];‘|-'l.'.'r-.'!lfflf'r1r"_-" ﬂHCT}’ H OTBOO WX [TOCITC rlpl!.ﬁﬁ.’-ﬁjlﬂﬁll}l JIHCTA,

#) MEPEl 3ALIMTEL OT TOBPEXKAEHHA HCKATENEHAIX MOMOBOK B MOMEHT NPOXOAIES-
HHHA flﬂpﬁ,ﬂ.}iﬂﬁ H 'SE'I,-'[HL‘ﬁ RN JTHETA,

3) Mogady KOHTAKTHOH KHIKOCTH K HCKATENBHEIM TOJOEKAM H OTEO] e¢ 114 no-
{'JTE,[I,:-.-']{}L'I_[-:.’I'U WM EIOBAHEA MO 3ﬂh1KH}"TﬂMj‘ LLFTECIDY

M) NOJCOeIHHeHHE YCTAHOBKH K NPHOOPHOH CeTH HANMPAKEHHEM

2208 50 [

PasMellieHHe 3MEKTPOHHOH CTOHKH J0/KHO obecne4HBath yAoOCeTBO POBOTH
OTNepaTopa.

3.1.5 PacueT OCHOBHBIX NEPAMETPOR YCTAHOBKH

Hano: F, =174 wH. v=10,5 m'c; D=0,2 m.

Oupeneniy MOIHOCTE HA BATY 3BE3J049KH KOHBeHEpa

Pe=F,-v=174-0,5=8,7 kBT,
Onpeneniv obumit KIL npusoga
Mot = Mg * Mz * Mo * TMaa = 097 - (0,97) 2 - 0,99 - (0,99) 4 = 0.87.
Juauenua K11/ mexanndeckux nepegay

Mo = 0,97;

Tpew = 0,97
Mapre = 0,99,
Nuegar = 0,99,

JlmeT
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OnpenenyiM MOLIHOCTE HA BATY IBHIATENM.
P., = P3/mobm = 5,36 kBT.
Onpeaenns 4acToTy BPALIEHNA SECIA0UKH.
ne=60 - v/n - D=60-1,5/3,14 - 0,5 =573 (0b/MuH).
HomMuHARBHAR MACTOTA BPALICHUA TBHTATENA:
Npow = Ne( 1 —8) = 1500 (1-0,028) = 874 ob/muH.
]_.[::‘[_"IE_E[HTG'-]]-]DE OTHOIMEHKWE NP B3
Upsu = Muga /Mp = 1458/57,3 =46,

CenHHe 3HAYeHHA U:
na a3yduaTeix nepeiad, peMeHHBIX

1) =Uu -u

] S [T
[IyCTh Wyun = 3, TOTA
u 46  _
u-\t“ — -\.:I-III. _— — ,}1]
u 1 ‘_'-.:

f.'l[[pl.‘_',ul.}_'!lj-[ﬂ},{ KHHEMATHYSCKHE MapaMEeTPhl HA KaA(oM Baly NMpHBEOOA

Ban 1:
P, =P, =836 BT,
Ny = My = 874 00/MHH;
T, =9350-Pl/nl =913 HwM;
@, = _h14-158 =91,4 paa/c.
30 30
Ban 2:
PE = FI " Mpese ™ Tnome = Ej'ﬁ ) [}1{}? - U,qg = H,D: KHT;
Ny = NyUpen = 874/2,8 = 1713 0b/mum;
Tz="T" Upen * TMpew * Mnoam = 447,1 Hwm;
an,  3,14-171,3
g, =—= =22 =179 pan/c.
730 30 P
Jlact
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Ban 3:

P:=P: My " N =91 0,97 - 0,99 =77 kBT,
ny = ny'uy = 171,373 = 57,1 ob/MuR;

T3 = Tf Uy N " M = 12877 Hn;

an,  3.14-57.1
W, =—= ok -=5,9 pan/c.
| 30 30
Ban 4;
F-:- = P_'I " Mamn " M = ?.? - {],"-J? ’ [Lyg =73 kBt
ny = nzu, = 57,1/3 = 19 ob/mun;
]--1 = rI-.'I "Wa " Migin ™ M — 3?1-]‘;‘1_"' Hm;
an, 3,14-19 ,
W, = = =19 pan'c.
30 30 -
Ban 5:

Pi = P:‘l " Tawf ™ Tm = ?12] ":“’T;
ns = ng = 19 o/ MAH;
Ts=Ts M- Mn= 3681 Hu;

an,  3.14-19
"-L'. o = e
C 30 30

=19 pan/c.

Pacyersl Banos npeictasnens B Tabinue 2.

Tatnuua 2 — [NapaMeTprl nepeiay

Bankl n, ob/mMuHE | @, painc P, kBt T, H*m 1 ul

1 B4 91,4 91,4 91 - -]
2 1713 17.9 8.2 447 2.8 0,94
3 57,1 50 7.7 1287 3 0,94
4 9 | 19 73 3709 3 0,08
5 19 1,9 7,21 - 3681 - -

Hexoas 13 pacCHHTAHHLIX JAHHEX BEIOHPEeM MEKTPOABHTATENE H3 TADIHIE! 3,

s | st

TN AYs

[Toapwes | £
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Tabnuua 3 — XapakrepHCTHEN ABHraTenei
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3.2 MexanuzM nepeMelitenus rofoexy ¥Y3IK

MexaHuiM nepemMellieHHd NpeJHaIHaAYeH ANA 3aKpenneHHs HCKATEIBHOH roios-
FH TTON ROHTROJHPYCM LM JTHETOM W [‘.Iﬁi_‘-CIICLiHE!.-'_i.C'I' BCiM O HOCTE TIEPEMEI]I_EIIH.FI I B-
ki Ha 200 MM BAOJE IWWHPHHEL THCTA | Ha £ 30 MM 00 ANHHE NHCTa,

Mexanu3u cocTolT B3 cTona | (pHeyvHOK 3.2) Ha KOTOPOM KPEMATCA HCKATENLHARA
MG BERKEA. ':j‘il.i SdRPEILIEHE  AENOBHIEEHD  Ha crofike. Ha II.iI'Il'.hi'IU'IHH_][[I.E‘H f{FlLfIIII'._H
KpOHIUTEHH 2, B KOTOPOM Ha OCH XOOMT AepiAaTeNb 5 orpaHHYCHHEM X013 Aepiareid
ABNAETCA YOOP. X0 ero TAKKe PeryIHpYeTcA HATAKeHHeM NPYAHHBI [IPH MOMOLIH
By LK. H _.:I.IL‘FII'EJ:I.IL‘-JLC Ha BHHTAaX EPCIIH A 'rHi."-'I.HH. f?l, B I:{{}'J'ILZIPUE Tdk e Hd BHHTAR ¥ Ta-
HABMHBAETCA HCKATeNbHad ronoeka 4. Taxum obpazom, MCKATeNbHAA IOMOBKA HMEeT
TPH CTeneHHd cBoDOALL. B Mpyrom HanpasieHMM NMoABHKHAA HCKaTeABHAd TOIOBKA 10-
A¥Hac] dBHACHHE 3d CHEl JJL."[}L:."-{L‘-JII.I.IHHH pi]!'dh'.bl [T radMBEC TP THOMOMIIH BHETA. HMcka-
TENEHAA TONOBKA MOMET TAKKE MOBOPAYHBATECA Ha yroa + 15 3a cueT nazos, HMeEHO-
LIHXCA B KPOHILTEHHe.

hE

Pucynok 3.2 — MexanuiM nepeMelieHia rofoexs Y3K
TE_};]]H'—IEL el mdpdkT L-]I}HL-TH}':E.
MexaHnzs CaeEeHHA F[]JE_:I.E[;L!F[H"—IEH ALUTH KO TTHRLN XOMOOHOEATAHBIX THCTORE,

— TOILIHHOH, MM 0,8-4:
— IIHPUHOH, MM T10-1100,
Koo IBHEKEHHHE HCKATENRHOH MJIOBKH:

Mo WHPHHE, MM 200
= M0 OHHE, MM =30,
Yron noBopoTa HCKATSILHOH NOJIOBKH, MPalyChl = 8

Tt
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3.3 DnexrpoakycTHYECKHE NpeodpazoBaTent

Hanyuaten BTOPOro THIE OCHOBBIBAKTCH HA PAIHYHLIX (H3HIecKux 3pderTax
AMERTPOMEXAHHYeCKoTe npeodpasopaHud. Kak IpasHno, oHH JIHHEHHEL, TO €CTh BOC-
NPOHEBOIAT No dopMe Bo3OYHIAILMA MEKTPHYeCKHH CHIHAN, B HHIKOMACTOTHOM
YVIBTPAIBYKOBOM JAHANA30HE MPHMEHAIOTCA MEKTPOIHHAMHYECKHE HITYYATENH H H3-
AYHALIHE MATHHTOCTPHKLUHOHHEIE Npeobpa3oBaTelld H Mbe303TeKTpHYeCckHe npeobpa-
sopaTend. HaubGonee mHpokoe pacnpoCTPaHEHHe MOMYHHIM HITYHATENH MATHMTO-
CTPHELIHOHHOTO W NB&30VIEKTPHYECKONO THIIOE. |

B 1880 roay Gpares Max u [Teep KiopH oTEpEIIH nhezoanekTpHyeckHi et
— ecli AedopMHPOBATE MIACTHHKY KBADLA, TO HA €8 IPAaHAX NOSEIHIOTCR NPOTHEONO-
TOHEIE N0 3HAKY MekTpHyeckue japansl. Habnwaaercs W ofpatHoe apnenne — eciM K
AEKTPOAAM KBApUEBOH IMACTHHKH MOABECTH 3MEKTPHYECKHH 3apaj, To €€ pasMepbl
YMeHBIIATCA MM YBEJHYATCA B 3aBHCHMOCTH OT MOMAPHOCTH MOABOJHMOIO 3apAd.
[TpH H3MeHeHHH 3HAKOB TNPHACKEHHOTO HANDAKEHHA KBapLeBas miacTHHka Oyaer To
CHHMATBCH, TO Pa3KHMATBECA, TO ecTh OHa Oyaer koneQaThed B TAKT ¢ HMIMEHEHHAMH
IHAKOB NPHIOKeHHOTo Hanpmikendd. MimenenHe TONMHBL MIACTHHEH [PONOPLHO-
HATBHO MPHNOKEHHOMY HAIPAKEHHE.

[MpHHIHN NEe303AekTPHYecKOrD 3diekTa HCMONBIYETCA NPH HITOTOBISHHH H3-
ayuareneil YIpTPa3sByKOBRIX KoneGaHui, KOTOpbIe MpeodpasyloT HNeKTPHUECKHE KoJle-
Ganid B Mexadu4deckie. B KadecTBe Nbe30MIEKTPHYECKHX MATEPHANOE NPHMEHAIOT
KBapll, TurTaHat Gapua, Gocdar ammonmsa,

KI1[1 npesoanexTpHueckux npeobpazosaTened gocturaer 90%, HHTEHCHBHOCTE
HITY4eHHA — HecKoNbKo Aecatkos Briem®. Jlns yBenuueHHs HHTEHCHBHOCTH H aMIUIH-
Tyab koneGannii HenoNbE3yIOT YIETPa3BYKOBLIE KOHUSHTPaTopsl. B ananasone cpenHnx
YARTPAIBYKOBBIY HACTOT KOHUEHTPATOp npejctakiser coboi QOKyCHPYOLIYI CHCTe-
MY, YAl BCETO B BHIE NBE303IEKTPHYECKOTO NpeoGpazosaTend RoTHYTOMH dopuMbl, W3-
IYHAKILEro cxogamyiocs sonny. B dokyce nojobHEIX KOHUSHTPATOPOB HOCTHIALTCA
wHTeHCHBHOCTE 10°-10% Br/em®,

3.3.1 IlpuemuviKH yIBTpasBYKa

B kayecTse NPHEMHHKOE YILTPAIBYKA HA HHIKHX H CPEJIHHY YACTOTAX 4allle Bee-
ro OpHMEHAKOT MNIEKTPOAKYCTHYECKHE IpeobpazoBatTesH MBE30IEKTPHYCCKOTO THIA.
Takue npHeMHHEH [MOIBONAKT BOCOPOMIBOAWTE HOpPMY AKYCTHYECKOrO CHUHAnNa, TO
€CThL BPEMEHHYIO 3aBHCHMOCTE 3BYKOBOTO JABIeHHA. B 3aBHCUMOCTH OT YCIOBHH NpH-
MEHEHHA NPHEMHHKH JenaiT THG0 pesoHaHcHbIMH, JHOO WHpOKOmOToCHBIMH. [ns
NONYYeHHA YCPeIHEHHBIX NO BPEMEHH XAPAKTEPHCTHK 3BYKOBOTO MONA HCMONBIYIOT
TEPMHYECKHMH NPHEMHMKAMYE 3BYKA B BHAE NOKPHITEIX IBYKONOIIOMIAIOIIHM BELE-
CTBOM TEPMOIIAP HIH TEPMHCTOPOB.

3.3.2 [peobpasopaTeny AIA KOHTPOLA SXOMETOI0M

CospesmenHble gediertsl KOMONEKTYIOT HabopoM HimydaTenedl W NpHEMHHKOR
VILTPAIBYKOBEIX BOIH — eKTpoakycTHyeckux npeoGpasosateneii (IALL). 3neck pac-
CMOTpeHEl TOABKO MBe303nexKTpudeckue npeobpasorartens ([TO1), namemnde nanbo-
Nee WHPOKOE MPHMEHEHHE.

[pamoii npeoGpazosaTens KoHTakTHOro THna (pucyHok 1.3, a) npenuasHauen
A paboThl 10 coEMelIeHHOR cxeme. Tkesonnacruny | oDBIMHO HAMOTORIAIOT U3 LT,

e
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B HacTofee BpeMs 4acTo HCMonbayioT kepaMuky [TKP # wmetanmobar ceunua. Toon-
UIHHY NEE30TIACTHHE eNaT paBHoR nonosuue ANHHE! BotHsl, Jlns LITC #a gacTorax
1... 10 MI'u ona pagna 0,16... 1,6 MMm.
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Pucynok 3.3 — OCHOBHBIE THIE [peodpazoBaTenei:
a) NpAMOi, 0) HAKNOHHLIH, B) pa3ielbHO-COBMEIIEHHEIH

.

Ha nopepxpocTd MBE30HIEACTHHEL METOTAMH BHHIAHWA, OCAMJIEHHA HIH HAllk-
IEHHA B BaKyyMe€ HAHOCAT cepebpsaHble HAH MEIHBIE IEKTPOL!, KOTOPHIE CHCTEMOH
NPOBOIHUKOE 5 COSJHHAIOT ¢ KabeneM 7, a yepes Hero — ¢ nedekrockonoM. BHemHIOwW
omneTky Kabels M HAPYAKHYVIO CTOPOHY NBE3ONNACTHHE! COLIHHAKT ¢ METAUTHYSCKHM
kopiycom 6 npeobpasoeatens. B npeobpasosarene (MnH BOMHIH HEMO) Pacnoaraior
KATYIOKY HHIVETHBHOCTH 4 /18 HACTPOHKH HA PEIOHAHCHYIO HacTOTY.

[pesomacTHHy NPHKICHBAOT K geMndepy 2, KOTOPEIA NOBRILAET €& MEXaHHYe-
CKYH) NPOYHOCTE M PACIIHPAET NONOCY Nponyckadud. [Ing Toro 4robe yieTpassyko-
Bhi¢ KONeDAHHA, OTPAXKEHHBIE OT 3a/IHEH MOBEPXHOCTH meMm{epa, He BRISLIBATH MOMEX,
gemidiep HIrOTOBIAIOT W3 3BYKOTACAILEro MATEPHANA, HATIPHMED, W3 HMOKCHIHOH CMO-
JIEl C TIOPOIIKOODPasHEIM HANONHATENEM H3 TAKEN0TO MeTala (Ronkdpama) B BECOBOH
nponopums 1/6 — 1/12, Do npubnmmasT BOIHOBOE CONPOTHRICHHE JeMndepa ¥ pc
MLEIOILTACTHHEL H YBETHYHBAET IMHPOKONOIOCHOCTE npeobpazosatend. [Ipu kowrpose
H3genuil Gobiled TONMIHHEL, KOTIa Paspeilaouas cnocobHOCTE HE HMEET CYLISCTBeH-
HOTO 3HAYeHHA, 4 TOBHILUEHHE HMYBCTBHTENBHOCTH BECHMA MEMATENbHO, NMPHMEHAIT
aemMrdiep ¢ MATEIM aKYCTHYECKHM CONPOTHRICHHEM.

[porexrop 3 1311 nomxen 061aaThk BRICOKOH H3HOCOYCTORUHBOCTEID, OOeCe-
YHTH BEICOKYH) YYBCTBHTENBHOCTL IMpeolpa3oBaTeld H CTaADMABHOCTE AKYCTHUECKOTO
KOHTAKTA ero ¢ H3genuem. [IpoTexTop, HIrOTOBIEHHBIH M3 METANIA HIH KEPaMMKHR, X0-
POMIC YAOBIETBOPAET JIMIUIE NEPBEIM ABYM M3 YKA3aHHEIX YCIOBMH, a H3 MaTepuana ¢
MOBEILIEHHEIM 3aTVXAHHEM VARTPA3BYKa — 3MOKCHIHOH CMONBL © METARIHYCCKHMM
(mpennouTHTENEHO DEPHITHEREIM ) HATIQIHHTENEM HIH M3 IIN4CTHEE (monuypeTaHa)
MOBLINAST CTAGHILHOCTE AKYCTHYECKOTO KOHTAKTA, OJIHAKO H3HOCOCTOHKOCTL TAKOTO
(POTEKTOPA HHKE, HeM MeTalokepaMudeckoro. [lpotextop AenanT TOHKHM ((h2...0.5
o ), 9TofBl YCKOPHTE FAUIEHHA MHOTOKPATHBIX OTPAKEHHHA B HEM YIBTPaIBYKA.

Meezonmactuny 11311 nenator oferuo kpyriod. Pasmeps! BHOHPAOT ¢ yueTOM
Nond MANyHeHHA-NPHEMa, Y BeTHYEHHE JHAMETPa CYHAeT JHarpaMMy HampasieHHOCTH
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B JANEHER 30HE, HO B TO XS BPEMA YECIHHHBACT MNPOTHEEHHOCTE baxxuHeH F0HEL, TAC
OLIEHKA PAZMEPOB H MECTOIONMKEHHA Ne(eKTOBs 3aTpyIHALTCA HATHYHEM MAKCHMYMOR
H MHHHMYMOB CHIHE. L[E‘J'[E‘CGDEFIHEHG MPHMEHATE MMIACTHHEL MaAIOI) DasMopa A
KOHTPONA TOHKHX H3Tenuil 1 GOnsmoro — UM KOHTPOMS H3JenHil SHAMHTENbHOH Tom-
IHHEILL

Haxnonueiil npecbpazosartent (PHCYHOK 3.3, O) OTaHYaeTcd OT HOPMalbHOIO
HamHYHeM npHiMel 8, [TeezoaneMenT HITYYAST B IPH3MY NPOL0AbHAIE BOMHEI, KOTODbIE
Hi IMaHHIE MPH3ME © H3OSIHEM IPENOMIARYICH, a4 YACTHHHO OTPaRanTCH, He mo-
IIeQIIAA B H3ZENHE YACTh YILTPAIBYKOBOH JHEPrHH NONajgaer B NOBYUIKY (NepejHas H
BEPXHAR YACTH NpH3MEl) M raceTed 5 Hefi. Jdemndep 2 HHOTOA COBCEM OTCYTCTBYET, HTO
[NOBEIITAGT ECD"_-'ILb{]:IHLLHEHT HPEDﬁpEI'IDEHE[HH- [InesonnacTHHE AUTH VMCHBLOCHHA 11y 1K
YyIBTPA3BYKA B NPM3ME HacTo NPUAAIT He KPYTIYKY, 4 KBAAPATHYHO HIH MPAMOYTOIE-
HYIO (hOPMY, €2 NIPHEICHBAIDT K IPHIME,

[MpH3aMy QenaioT 4Yallle BCero M3 OPraHHyYeckoro cTexna ([MeKcHriaca). J1oT Ma-
TEPHAN OOCTATOYHHO XOPOLIG NPONYCkacl YIETPAZBYKOBEIC BOJIHEL, HO B TO KT BPCMA
ﬁhll;"q]ﬂ MACHT HWX B JIOBYIIEKE. B BRICOKOYACTOTHRIX HPEGEPHZDBHTEJH}E ]'.IP'J!MEHHFU'T W=
TEPHANE] ¢ MEHBIIHM 3aTYXAHHEM YIBTPaIByEa (MOMHCTHPON), 8 B HH3KOYACTOTHRIX — ©
ﬁ[_‘.l,'llp'|[||'1.".-11 TaK KiK Kﬂ'.?d]fbHHHEHT JATYXAHHA BOIPACTACT © HaCTor] Oft.

Yron HaknoHa npuaMel [ (pucynok 3.4) nomsen obecnednTs seeneHHe B OK
EOTH TPeGYeMOoro THIA NOJ HyHHBIM YoM, Halie seero BROIAT NONEPEYHLIE BOJIHLI, &
YIEl BRIOHPAKOT MEXIY MEPBBIM H BTOPLIM KpHTH9eckHM. OIHaKo, YTOOL HE ROZHHMKE-
W IpYTHe (MellaiouiMe ) THIB BOMH, YT/bl MPHIMBL J€0ai0T TAKHMH, yrobEl OHH HA
2...3° He JOXOIHIH A0 KPHTHYECKHX 3HAYCHHHA.

PucyHok 3.4 — K KOHCTPYHPOBAHHIO NPH3IMBL HAKTOHHOTO NPeodpazosaTens; mno-
MepedHbie BOTHE T0KA33HE! IITPHXOBBIMH THHHAMH

Jta KOHTPONA ayCTEHHTHLIX CBAPHEIX COeTHHEHHI ¢ BONBIIMM 3aTyRaHHeM H pe-
ppakimeil monepedHsX BOJIA MPAMEHAIT NPOAOIBHEIC BOMHBL, PaCTpOCTPAHAIONIMECH
Mo/l YTIOM K nosepxiocTi, Jina HX Bo30y#IeHHA YIoJ NPH3MB! JE1al0T MeHsILIEe Nep-
BOTD KpHTHYeckoro, [lonmepedHble BOMHBL, BOSHHKAKOIIHE OLHOBPEMEHHO C MMPO-
NOMBHBIMH, CO3JAKT NMpH 3ToM noMexd. Bribupas cooTBETCTBYIOLIME YIVIEL HAKIOHA,
BO30YHIAIOT MOBEPXHOCTHEIE, TOJOBHEIE BOIHEL M Pa3iHYHbE MO/L BOIH B [TACTHHAX
H CTEpPRHAX.

[MpH KOHCTPYHPOBAHHH NPH3IMEl npeobpasoparenel, NpeaHa3HAYEHHBIX 1A pa-
HOTE N0 COBMELLEHHOH cxeMe, o0palnanT BHHMAHHE HA TO, YTo0L! He BOIHHKAIO JT07K-
HEIX CHIHANIOBE B PE3YILTATE OTPAMEHHA OT J1eMeHTOB HPH3Mbl. [IyHOK BONH 1IpH 3TOM

ST
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CHHTARIT TTapaalelbHBIM, TAK KaK CITFIEIHH.TEJ'IH HAXOIATCH B EI-JTH}K'HEF‘-"I' FTOHE NBC3AOIIIA-
CTHHEL

Painensno-cosmeniednsid (PC) npeobpasopatent (pHCYHOK 3.3, B) HMEeT WTy-
YAKWHH M IPHEMHEIH NBE303IEMEHTH, KOTOPEIE PA3AeleHbl AKYCTHYECKH H 3NeKTPH-
YeckH 3KpanosM 9. B 1o e ppeMa OHH 00BEHHEHEl KOHCTPYKTHBHO B OJHOM KOPIIyCe
f.‘:'. El.!tl] AT Pi.i'.i,.'J_l..'.'Jl.:HHJ{:I '“'JJJL.'H'I'['.IH'-lL‘“I_'-KHﬁ H HK}"C']'H"-[L‘-CHHH SOHAHDY RIS HMITY 1B
H CONMPOBOMIAIOUIHE HX MOMEXH MPAKTHYECKH HEe MONAJAKT HA NpHeMmHHK. B pe-
SYJIETATE YMERLUIACTCH MHARMANLHAH I'Jr_‘g.-'ﬁHH.‘-_l NPEBEYHYHBAHEA {ME‘]‘I-T'H-FJ.FI '3(_]”21:].

[Ibezoanementsl | PC-npeobpazopatensii oDLMHO HMEHOT HPAMOYIOAEHYIO HIIH
IO Y K I Y O [tlt]p\{:\-‘- Hx PACIIEATTAIAHYT Ha FIPHEMAX HE OpreTeriid H o Jieﬁmn.[rmmn
yrioavu Haknoda (0 ...10°), npH KoTopeIX B H3JENHE H3TYYUAKTCHA POJ0IEHEIE BOIHEL, 4
MonepeyHbe HMEWT HeDONBLIYIO AMINHTYLY. Bapeupya vIasl NpH3M, HX BLEICOTY, pac-
CTOHHHE MERY HHMA M PA3MEDEL HEEIOTEMCHTOR, MOAEHD HIMCHATE TG CHHE MAk-
CHMYMA YYBCTEBHTENBHOCTH ((doKyea), MUHHMANEHYK H MAKCHMANBHYI TIYOHHY Npo-
3ByUHBAHHA. BoaMmoxHO game oDecnedyHTh NOCTOAHHYIO YYBCTBHTENLHOCTE K Aeper-
Tak ]'_Ip]-i HX ]}EI'L'I!H'-]'HD_"J ]}IJ.C[.Z‘T'{_'I-HE[HH T II{_'I-H-E]:IKI[{}L‘-T'H. =

Ha pucynke 3.3 B, nokasad npaMoi pasielsHo-COBMEILEHHRIH NpeodpasoBaTes.
Ero obluas akycTWyeckads och, NPOXOOALIAs MMOCEPeIHHE MeXIy OIHHAKOBRIMH H3Ty-
qaTelen M NpHEeMHHKOM, HAMNPABIEHA HOpPMANbHO K nosepxHocTH. Haxnoumole PC-
peodpaloBaTend NPHMEHAKT B ABYX BAPHAHTAX (PHCYHOK 3.5): TRHIEM, KOrJIa Mily-
qarelk H IPHEMHHE PaclooikeHs!l OOHH 34 OPYTHM B IUNTOCKOCTH MAOEHHA, M JI¥OIT, KO-
rjla OHH PacTIOAOKEHEl PAIOM. YTOI O MEKIY NPOSKUHAMH aKYCTHYECKHX OCeH Ha no-
BEPXHOCTE BBOJA H DHCCEKTPHCOH HA3EIBAIOT YIVIOM PajBOpOTA.

,I:[,ﬂﬂ ED]E}'H,JEH”H H HPHEMH NMiNIOBHELX  BOJAH  HOTIOMRSY HFT TOITRED PC-
npeodpa3oBaTent, TaK KaK B IPOTHEHOM ciyvae GoNsod YpoBeHb NIYMOB MOMTHOCTEIO
MacKHpYeT MONe3HbIH cHrHAn, Yame NpHMeHAIOT BAPHAHT IYIT, HMemwmid fonee Bhl-
COKYHO MYBCTBHTENBHOCTD K AeerTaM.

Muuepenonnslii npeciipasosarels A8 KOHTPONA HIOEIHA, TOTPYHEHHOT0 B UM-
MEPCHOHHYI) BAHHY, OTIHYASTCA OT MPAMOTD TEM, 4TO HMEeT NOBLIIEHHOE BOIHOBOS
conporuenenre gemndepa. [poTekTop HIrOTOBIAIOT ODBIYHO M3 MOKCHIHOH CMOJIEL
TOAUHHOR B YETEEPTE ANHHE BOMHEL OH obecneduBaetT NPOCBETICHHE IPAHHLB! [TEE-
303IEMEHT — HMMEPCHOHHAA WHAKOCTE H THAPOHIONAUMIO NbesonnacTiiel. Bapuan-
TaMH HMMEPCHOHHOTO npecdpazoBaTend ABNHIOTCH CTpyHHEA (C KOHTaKTOM 4epes
CTPYHY IHAKOCTH) H C TOKATEHOH HMMEPCHOHHOH BaHHOH,

Nise
SNEC]
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Pucynok 3.5 — Haknonuee PC npeobpazosarend THna tanmeM (a) 0 ayar (6)

ﬂ}]_}']'}dl.: THIIEL HpQDEpﬂ?DBﬂT&HEﬁ YEAHEM, YTODE JaTh HX OIPEASIICHRA K obna-
ct npuMenenua. [Hnpokosaxsaruele [T311 uMeOT CHIBHO BEITAHYTYIO NPAMOYTOME-
HYI0 TEE3OITACTHHY; OHH NO3BONAIOT KOHTPONHPOBATE IIHPOKYHO rtvl:rﬂﬂ-:::“ H3IOenHa 3a
oaus npoxol. Luporononocasle [1211 paboTawT B monoce 4acTor GONBLIE OIHOH OK-
tagel (T. e fna/Tn=2). Poxycupyiomue [131] AT KoHUESHTPaLMIO YIBTPA3EYKOBOH
HePrud B HebGoneimoi 3oHe — hokyce, Beepusie [1311 wanyyarnr pacxoaqmuicd B mH-
POKOM THAMA30HE YITOB NYYOK Jy4yeH [UIA BEIARICAHA PasHOOPHECHTHPOBAHHEIX MUTOC-
kocTHBIX medexrtos. lleneswe 11211 npensasHavensl 104 KOHTPONA H3JEAHH 4epes
CoH KOHTAKTHOH EHIKOCTH HeDONEMOoH TOMMHEL, IPHYEM 3a30p 00eCeuHBaeT KOH-
crpykuus npecdpazosatend. [T ¢ nepeMeHHBIM YINOM MO3ZBOIAIOT WIMEHATE Yoo
BROMOA,

Ilpeofipazosarels TOMEIIAETCA B CHEUMaNbHBIH Kopnye (pucyHOK 3.6) KOTOPLIH
COCTOHT M3 WITYLHEPOB 6 104 NOSaYH BOMALL, KOTOPad ofecnevHBaeT KOHTAKT ¢ KOHTPO-
nupyeMeiM mHeTosM. TTpoknaaka 9 conprkacaeTcs ¢ KOHTPOIHPYEMEIM JIWCTOM, TEM Ci-
MEIM YMEHBIIAeT H3HOC npeobpazosatens. K camomy npeobpasoparefiio NONBOIHTCA
gabent ¢ suakoil 7, 8.

P g - -1'.:? 1
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Pucynok 3.6 — Kopnyc ana npeobpazosaTe/is
31.3.3 CosMelleHHEIe HAKIOHHEIE NpeobpazoBaTENH

iF T
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YaeTpaiBYKOERIE HAKNOHHEIE mpeoOpaszosatenw, Ttun  II121  (pHCyHOK
3.7}, LEApOKO NPHMEHAKTCH JNA KOHTPONH CBAPHBIX COCOHHEHHH H3 METAIOB H A
NPO3BYYHBAHNA THCTOB, WITAMNOBOK, MOKOBOK H T.1. [Ipeobpasosateny obecneyusaloT
obHapy:eHHe YIMIOBBIX oOTpawarened (TpeluwH} a Takwe o0beMHBIX fedek-
TOR [}E!'_!.'H-'I'"-III{'I-]:! UPHCHTALlHK [HQMC‘TE.'I.HH‘]ECKHE BEINMYCHHA, II{_'FFII-I1 IIC[I]'.I{}]:I-HFI:\-I._ _':1“::3_
JOYHBIE PAKOBHHBL M T.IL) XapakTepHoe othnuue napamerpos HaknoHHers [TOI1 npo-
n3soacTea ML "@usnpubop” - manas crpena [ID[1, yropouenHs#d pasmep dnnmuel
30HBI H :'.-"ﬁ:ﬂﬂ ,'111.'.'1[?.’]:‘-."'.-1.'-:1 IIH[[F?HH.'['L‘J!I:H']CL'H }".HL-T}TIE[EB}’}CGEG]—D TMOJIA.

Pucynok 3.7 — YIbTpasByKOBLIE HAKIOHHEIE MpecdpasoBaTeny

3.4 Mexanusu nogkema ronosskH Y3K

MexanuimM nojasema ronosks YK (pucynok 3.8) COCTORT H3:

[MuesMorunHHEapa no3. 1, cron noakema ¥ 3K ronoeks nos. 2, 3kCHeHTPHK Bpa-
MAOHHACA OT MHEBMOLMIMHIPA 1103, 3, MIHHAP | H CHOBaHue pamMEl 4.

[MogkeM M ONYCKEHHE HCKATENBHOH TOMOBKH OCYLIECTBIACTCA © MNOMOULBH
nHeEMoIHHApa. | [HeBMOHIHEAD paloTaioT 0T MarucTPalH CHATOTO BOIAYNA Jab-
nerrem 3 armochepsl. 3ab0p CKaTOrO BO3AYXA HA MACHCTPAIH OCYILIECTBIHETCA IIPH
MOMOIIH TPYDE ¢ BEHTHIEM.

TexHH4ecKan X APAETEPHCTHEAL

Tun nuaHuapa MHEBMATHYSCKH
Homuuanehoe gaesnenne, Mlla 2,5
Hduamerp UHIHHIPE, MM 150
Jduamerp MToKa, MM iz
Xoa NOpHiHa, MM 320
[Mogwpem muatdopMer, MM 60
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Pucynok 3.8 — Mexanism nogsema ronosss Y 3K

3.5 CuceTeMa yopasineHns YeTaHOBKOH KOHTPONA

CHereMa yrparneHHS AaBTOMATHIHPOBAHHLIM KOMITIEKCOM CIYHHT IR COBMECT-
HOTO YIpagneHns BeeMH pafounmMu oprasami, [nd peaiHsauum CHCTEMBI BHIDHpAeM
oTHOCHTENBHO Hegoporoii IBM PC cosmecTimulll koHTpomnep ADAMSSI0E/TCP
dupMel Advantech. DToT KOHTPONIEP BBUIOIHEH B BHIE MIACTHEOBON «KOPIMHBLY, B
KOTOPYHD MOKHO YCTAHOBHTE A0 8 Mogyneil paciumpenus, @upma Advantech nponzso-
IHT OKOMO ABYX JECATKOB THNOB Mogynael paciumpennd. [IpomeccopHeiit MOAYIE KOH-
Tponnepa noctpoer Ha Gaze mpoueccopa Intel 80188, pabotaer mon ynpasieHHem
ROM-DOS. Makcumansnas dactora npoueccopa —80 M. Ilonssosatemo npeno-
cragneno 960 kGaiiT duow naMaTH A XpaHeHHA Henoaugemex daiinon, Gainos KoH-
Gurypaiuy B aanaex. B kavectse O3V gocrtynHo 640 kballT craruyeckol naMaTy, H3
KoTopLx 384 KBaliT HMeeT pelepBHOE NMHTAHKE OT BCTPOEHHON AHTHEROH DaTapeH, 410
NOSBOIAET XPAHUTE HHPOPMALHKD NPH OTKIIOHEHHH NHTAHMA KonTpoepa. Konrpon-
lep NoAJepKHBAET YeTHpe NocnedopaTenbHEIX HETepdelica Thna RS-232/485, npuuém
oguH RS-485 ranppaHHYeckH H30IHPOBAH OT UENH NMUTAHHA KoHTpoanepa. Hmeercs
oJaHH paswéM Ethemnet 107100 MOHT/c H HECKONBKO CBETONHOAHBIX HHIHKATOPOR, 10~
CTYMHBIX 1158 YIPABISHHA CO CTOPOHB! NONE30BATENECKOH NpOrpaMMEl. ECTh BCTPOCH-
HEI TaliMep pealibHOMO BPEMEHH M CTOPOXEeBOH TalMep. Hanpsmmenue NUTaHHg KOH-
Tponnepa coctasmser 10...30 B, notpebnenue Ges monynei pacinpenus —2,5 Br.

K{HH’.‘-'I'F’)}'H']'HBHG CHOCTEME YIPaBICHHA NpecconM pazMeLIcHd B MOHTORHOM IIKA-
dy CONCEPTLINE (crenens saumatel IP66) dmpmbl Schroff, nonomautensHyio

Jler
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HANEMHOCTE KOHCTPYKUHH NPHIAET HCMOILI0BAHHE repMeTHYHEIX KabelbHEIX BROOOB
thupmer KS5T. BHewnie coenMHeHHA BRINONHEHE! ¢ TOMOLIBRY KneMm WAGO ¢ 3anm-
mom CAGE CLAMP. Beg obopynosanie yetanorineno Ha DIN penscel.

3.6 AMropHT™ CHCTEME! YIIPABJIEHHA

A:[FD'JHTM ]JELEDTB[ nporpaMMel OCHOBAH HA HAMEDPASMOM JHAYCHHH [IOIOHEHHH
MTHCTE © NOMOIIBKY JIBYX CHETEM O00HAPYKEHHA NHHEHHBIX NepeMemesdii (PHCYHOK -
3.9), locne obHapyxeHHs Ha9ana 0DBEKTA NOAHHMAETCH Y3 MONOBKE [0S [OCISTYIO-
mero onepanund, gederrockonuy. [lpu obHapyaeHHH koHna obnexTa ¥3 ronopka
CIIYCKASTCH. B NpoUeccs 'DEE{HP::«"H{EHHH ﬂE‘:]_:IEKTDB ECE OAHHEIS MMOCTYIIAKIT HA [EaHCL
YOPapiaeHHA H ONepaTopy OCTACTCH ITPHHATE PEIICHHS ﬁ'PHFUBﬂTL HAOSTHE HITH HET.

|: [l¥cx _1||

‘f"JSBn,q p.as::—:‘:»::{f

OA

ABTOM. PEoXHM Prusof pexEMM

Motoe I-—

TOMOREH
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€
PrcyHOK 3.9 — ANropHTM CHCTEMBEl YTIPaBIEHHA
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4 PA3IJIEN BE3ONMACHOCTH MHM3HEJEATENBEHOCTH

4.1 Kparkoe olIHCAHHE DPOHIBOACTREHHOMD YHACTRA

B ofweM H MpoekTHOM pa3jienax AHIUIOMHOH paboThl paccMaTpHBacTCA apToMa-
TH3AUHA YABTPA3BYKOBOTO KOHTPONA MMcToBOre npoxarta. [lomemenne, rie HaxoinTed
YIBTPAIBYKOBAA YCTAHOBKA 3aHUMaeT mnowank 42 m*, CreHsl NOMEMEHHA KHPIHYHBIE,
OKpallleHsl B DENBIH 1BET.

B noMemeduy e HAXOOHTCA YIBTPAIBYKOBAR YCTAHOBKA HMCKITCH TPH IBEpR-
HEDX NpoéMa: OjIHH — HEMOCpPeICTBeHHO B nomMellende Y3K — cnymut ana exojla-
BRIXOMA OIEpaTHRHOMD [MepCOHLT, r;'rup::ﬁ — B MOMEIOZHHEE, TOe HAXOIHTCA YCTAHOBER
Ui BNOJ4, BRIXOZA PEMOHTHOIG [EPCOHANa, TPETHH — 114 BBO3a-BLIBO3A NOTOBRX H3-
JIETTHH.

[locne MOAEPHHIANHH CHCTEMbBl YIPABIEHHA CTapasd CHCTEMA MOMTCHHRT KOHCCD-
BallHH H IE._‘-IF_':-",'U:!']' HAXOIHTLCH B DEICDHEC,

GC]'-I:IJJ,UHHI.?, B CHOY HeBOIMOWHOCTH BRIMOTHEHHA OQROHHLIA mpoenos ATH COo-
IAHWA ECTECTBEHHOTO OCBEIHEHHA, HCKYCCTBEHHOE, BEIOYACTCH CO CTOPOHBEL BXOIE
OMepaTHBHOTD Nepeondlld, KpoMe TOro, HMeCTCA ACHEYPHOS OCBCIICHHS, TARMWE QLD Ml
paeT pojik ABApHAHOIO, TAK KAK NPH NOJHOM OTKIKOYMEeHHH MEKTPOIHEPTHH IPOa0/IHKa-
eT pafoTaTh OT aKKyMyIATOpHEX Datapei.

CeeTHILHHKH OCHOBHOIMO OCBELIEHHA B KonnyecTse 20 WITYE pacnoioieHb! Ha
BRICOTE 3-X METpOB Ha CTEHAX Mo mepHmeTpy nomeideHud. Taxme nmeeTcd MECTHOE
OCEELIEHHE — BO3Ie pabovero MecTa OnepaTopa.

4.2 AHanH3 MPOHIBOACTREHHEIX H IKOIOTHHECKHX ONACHOCTEH

BapoakycTHYECKHE (PaKTOpPLL

Mamepenue GakTopoB 1aHHO# MPYNNsl MPHIHAHO HelelecooipasHEIM.

Mexaumyeckue QGaKTopbi:

Tpefyercs HCKMOYHTE PHCYTCTBHE B pabodel 30He BO BpeMs padoThl YCTAHOB-
KH OTEPATHBHOID H PEMOHTHOTO NEPCOHATA, 3 TAKOKe CIYYaHHBIX THIL

Xumuyeckne QaKTop::

M UMHYECKHX BellecTB H coeanHeHH, 00IanammX TOKCHYECKHM, pa3apaialo-
[IHM, MYTAreHHHM, KAHIEPOTeHHBIM, CeHCHOMMHIHPYIOIHM JACHCTBHAMM Ha OpPraHHiIM
4eN0BSKA BHARIEHO He OBLIO.

INEeKTPOMATHHTHRE (aKTOPKL:

[smepeHne GakTopoE JaHHOH TPYNNEl NPH3HAHO HelenecoodpasHEIM.

buonormeckne akTops:

Makpo-, MEKPOOPIaHH3MOE H IPOAYETOB WX HHIHENEATCIRHOCTH BBIABICHO HE
OBIno.

i
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4.3 [pousBoacTBEHHAA CAHHTAPHA

4.3.1 OnpegensHHe KaTeTOPHH THAHECTH TpyAa npH pafoTe Ha NPOSKTHPYEMOM
oDBeKTe

BCI.: ]'JE[EL'!ITI:[ 1o Gﬁﬂ]’[}'H{HEﬂ"HID H AKCInyardlldi pl'.]ﬁl'.]'i'[.:l MEXHHHYECKOMD KOMILIICK-
ca oTHOcATCH K paboraM — | kaTeropHl — nerkHe paboTel. Takue paboThl BEINOIHAKTCS
CHAOA HNH CTOd, HE T]}El_‘r}"]ﬂT CHETEMATHYUSCKODND MBIITESMHOT Hﬂl]pHH{CHHH.

[Nepconan, obomywusatowmi Y3IK yeranosky, paboTaeT nocMenHo, Npogo#HH-
TENBEHOCTE CMEHE! 8 MacoB ¢ MIepepLIBOM Ha 0De,.

4.3.2 YcoTraHorTeHHe  ONTHMANBHBIX — [MapaMerpoB  MHKpPOKMIHMATa AR
[MOMETIEH M rr]'I-IZ‘.ICB.'I H]'.I}'L'?t‘.ll.'ﬂ 0 GE“LEKTH

Jna vopManeHo# paboTel B IPOHIBOACTEEHHEIX MOMEIIEHHAX HeoOXOMHMO, YT0-
OBl METeOpOIOTHYSCcKHEe YCIOBHA (TEMIEPATYPd, BNAKHOCTE H CKOPOCTE JABHKEHHS
E;u';,u}-';-;u}, 'y €CTh MEIEPGH_I'_IHMHT, HEXOMHIHCL B OLHPCICICHH B, COOTHOLIEHHWAX . ToM-
nepatypa sosnyxa — 19°C, daxruuecknil yposens 22°C. Jing ycTpaHEeHHA 3TOMO OTKIO-
HEHHA HeOoOXOHHMO PajaHATOPhl OTOIVICHHA OCHACTHTE TEPMODErY/MOPAMH, HTO
HPED_DTE]_‘I.E].IH'[' JIHIITHES ]]IZ!C']'}"JIJL':'_‘HHE Tellld H COROHOMHAT CPE,"I,C'['HH ]]FIC_.'J,IIPHJL'l'H.:-J_

4.3.3 Pazpaborka seponpHAaTHHE no obecnedeHHio ONTHMANBHBIX MapaMeTpoR
M]‘JB.'FIUH.'IHMH'I'EI

C nensio obecnevennd xkomdopTHeix yenosui ana paborsl 'OCT 12.1.005-88
CCBET yeTanarmMBayTes clelyioliHe TpeboBanmua AJA XON0AHOro NepHoaa roga 1pH
MOCTOAHHOM HAXOKIEHHH Ha pabodeM MecTe! OTHOCHTCNBHAA BIAKHOCTH BOZIYXa
nomEna 6eiTe 40-60%, monycTaMan no 75%. OnTHMANEHAA TEMIEPATYPE BO3IYXA +22-
24° C, muskian rpaduua +21 b, CKOPOCTE [ABHMEHHA BO3IYXA JOIKHA OBITE He Domee
0.1 m/c, [lpn GoablIol 3aNENeHHOCTH W HAHYHA BIArH, HA HI0AHPYIOIIAX OBCPXHO-
cTax 0OpasyercHd TOKOMPOBOJALUME NMOKPBITHA (IPA3B), T.e. NPOHCKOJMT YyXYNIICHHE
veaosHi anekTpobesonacHocTH,

4.3.4 Hopsvupopanue, BEOOP W pacdeT CHCTEMEL OCBEIIEHIA

CeeT ABNAETCH ECTeCTBEHHBIM VCIOBHEM JKHIHEACATENILHOCTH YeNOBEKa, Hrpa-
FOLLIHM BAXCHYHO POJIE B COXPAHEHHH 300POELS W BRICOKOH paboTocnocobnocTh. CIHHM
M3 OCHOBHBIX BONPOCOE BE30NacHOCTH HA NPOHIBOACTEE ABNASTCA OPraHM3alMs paly-
OHANBHOrD GCBEUICHHEA IIPOH3BOJCTRERHLIA noMenIeHHA 1 l}uﬁﬂl‘-[H}L MECT.

[pox3BOACTEEHHOE OCBEULSHHE, PABHABHO CIIPOSKTHPOBAHHOE H BHIIOJIHEHHOE,
T'IPE,'I_J:H].'!HI]'-:IEHG JJ1H pe[rlcmm EJLE,.E[}']'G]J.I_H:{ Bﬂﬂpﬂﬂ-[fil!i

— npeaynpedieHHe PA3EUTHA IPHTEIBHOIO M O0LUErO YTOMIEHHA, NOBLILUIEHHS
MPOHABOAHTENEHOCTH TPYIA H KA4EeCTEA BRINYCKACMOH NPOIYKIHH,

~ obecneyeHHa MCHX0NOTHYECKorD KoM(popTa;

NoBLINEHHE BE30MACHOCTH TPY/IA H CHHKEHHE TPABMATHIMA HA NPOHIBOACTRE,

s co3jaHHd CBETOBOTD KOM(OPTA HA MAIHHOCTPOMTENLHEX MPEeANpHATHAX
HCTIONE3YIOT, ECTECTBEHHOE OCBELUEHHE, CO31aBAEMOE MPAMBIMH CONTHCYHBIMH Iy aMH
H paccedAHHBIM CEETOM HebOoCBOI, HCKYCCTBEHHOE OCBELIEeHHE, CO3/JaBAEMOe JEKTPH-
YEeCKHMH HCTOYHHMKAMM CBETA; COBMECTHOE OCBELIEHHE, [IPH KOTOPOM HEA0CTaTOMHOE
10 HOPMAaM eCTECTBEHHOE OCBEILSHHE JOTIONHAIOT HCKYCCTBEHHEBIM.

220301.2016.084.00 I13
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”['JI-'I NpoEKTHPOBAHHH OCBCTHTCIBHBIX ¥CTAHOBOK A obecneyeHua Ha P-'iﬁifl""rl."i
MECTAEX HU[]MH[.':‘}"CMGI;{ OCECHISHHOCTH MpOBOIOAT CRETOTEXHHYECKHH PacueT. Ero 3ana-
qell ABIASTCA ONpeleneHHe NIEKTPHYSCKOH MOLHOCTH OCBETHTENbHOH YCTaHOBKH JUIA
MOTYYSHHA INAHHON OCBECUIEHHOCTH. ]._.[]’.'IE"[ pacHeTe ODINero oCBSUIEHHS 1718 MOPH30H-
TankHOH pafoyell MOBEPXHOCTH C YYETOM CHETA, OTPAMEHHOIO MMOTONKOM H CTEHAMH,
MPHMEHHM METO/] CBETOBOIO MOTOKA.

OcBeleHHe B NPOHIBMICTBEHHOM TToMenennn HeobOxoaumo 300 nk, gaxrHye-
ckMil yposeHs 83 nk. Jlng yerpadeHHd 3TOTO OTKIOHEHHA HeoOX0IMMO NMPOBECTH pery-
JAPHYKY OMHCTKY CBETHNBHHKOB OT 3ArpA3HeHni; CBOSBPeMEHHYH) 3aMEeHY JIaMIl, B CY-
MIECTEVIHIIHE CEBETHABHHER YCTAHOBHTE [TaAMITEI HﬂpMaﬂbHﬂﬂ MOLTHOCTH, 3aMEHWTE Sl
— BaTHEIE naMnouky Ha 150 - paTHEE,

Tax wak Y3K pacnonaraerca B chopodnoM uexe niaomaisto 200 kBanpaTHRX
METPOB, HMEHMIIEM BEpPXHES OCBCUIEHHE, ﬁ}".{lﬂ}-{ pE?pﬂEﬂTh[EﬂTb CHCTEMY HCKYCCTBEH=
HOFO OCBELIeHMS JTA 3TOr0 NOMELLeHHA.

':}IIFIC,'J_L'JIHM PACHETHY Y BEIIHMHHY NOOBECa CBCTHIBEHHEE.

H =H-h —-h,m,
P C

roe H — obuiag sslcora noMemenns, H =5 M;
h, — BRICOTA OT CEETHABHMEA A0 noTonka, he = 0,7 mM;
h — BEICOT2 OT NOJA JI0 OCBeLnaeMoi pabodeil nopepxHocTH, h = 1M,

H =5-0,7-1=33 m.
p

BruncngeM MOKA3ATEND MTOMENISHHS [FlHJ[EKC]

. AB
H -(A+B)
F{

roe A # B — unuHa H mupHEa noMenenns, A = 20m, B =10m;
H,, — BEICOTA MOABECH CBETHIBHHKOB HAT pabo4ei MoBepXHOCTEIO.

.
o 200100 o
3.3-{20+10)

PaccTogHHe Medy UeHTpaMH CBETHILHHKOR OINPeaeneTed Mo q:IDP."-{:'r'-']lf

I_=1.5er M,
L=1,5-33=495 m.

JEeT

Ham | JTcr N moacysL [Tannsce | fara
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,rLIJH PABHOMEpHOTC paclipelllIcHHA OCBCIICHHOCTH HAHAEM KONHYECTBO Che-
THIEHHEOE:

rie L — paccTosHie MeRIy UEHTPAMH CBETHIbHHKOB.

20 -10
N = ——= 8§,

e 2
4,95

Jannile ng pacydeTa:

K=1,5;
Z=11;
n = 0,58, -
CoeTopoil DOTOK ONPeIsinM no popMyne
I:;H SR
TN ™

rae Ey — HopMupyeMas OCBelIeHHOCTE, By = 300 nk;
S — wiomans moMemenus, S = 200 Mm%
K — voadduunenta 3anaca, K = 1,5
Z — xoappuuHeHT MHHHMANTBHOH OCBEIEHHOCTH, £ = 1,1;
N — 4HCI0 CBETHIRHHEOB, N = 8;
1 — ko3 HIMEHT HCTIONE30BAHKE CBETOBOTO NoTOKA, 0,58,
| — yuaexe noMeneHuH, 1= 2,02,

300 -200 -1,5 -1,1 |
— - T = 10565 M.
® o, 0.58 -8 2,02 ™

BriGupaes nammy JIPJ 200(8)-1 co ceeToBrM notokom @, = 11500 .
PaccunTaeM HeoOX0AHMOE KOMHYECTEBO JAMIT B CBETH/ILHHKE!

Onpeneniy GaKTHueckuil CBETOBOH MOTOK CBETHNBHUKA!

_ 1058 hgp oy,

b 11500 ’

et
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i

Uiipe,lu:.ll MM OTPeUTHOCTE

Bribeper socemb cBeTHABHAKOR [TBJ] ¢ namnamu JPJT 200(8)-1.

QD : = 11500 -1 = 11500 ;M.
i
Onpenennm MOrpelHoCTb:
i - iy
- P o0 v
»
i}
_ inegs
11500 -10565 409 o = 0,08 % . *
11500

CxeMa pacnofioweHHs CBeTHIBHHKOB H300pakena Ha pHcyHke 3. 1

ey

™
|

Pucyuox 5.1 — CxeMa pacnoioeHHA CBeTHIEHHKOB
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4.3.5 Bribop H pacteT CHCTEME] BEHTHIALIHY

PaboTocnocobHOCTE CHCTEMEB] BEHTHIALMH ONPEeNeNAeTCa NOKa3aTeaeM Kparho-
CTH BO3AYX00OMeHA.
Hpﬂ']'lii!ﬁ."]'l; Eii]-:i..‘l._‘:.-'?il'.]{'lﬁ."-{ﬂHHZ

roe U — obsem nomewenus, U=42 w;
L. — BONHIECTED BO3O¥XE, YIATASMODD H3 MMOMEIICHHA B TEHCHIA Yadd, !'-i's-"li.

L=n-L]‘

rog n-—- 4yHciad ]__'!-Ei'i'__'rllj'l'li'l'[‘.lllli'l.‘{ B ITOMCIEHHH, I'I::'!' W,

L) — pacxoj BO3AYXa Ha ofHore paboTarlmero, NPHHHMAEMBIH B FABUCHMOCTH OT
pbbeMa NOMELIEHHA, NPHXOANILEIOCE Ha Kawnoro pabotaiowero (L, = 3 Mg mpw
obnEMe menee 200%), Li=120 sy,

L =3-30=90;
90

K =22 -214 I/y.
i3 2.1 g

4.3.6 PaspaGoTka MEPONPHATHH N0 CHHKEHHIO 3HEPIreTHYECKHX BO3IEHCTBHA

Ina yuetra HHTEHCHBHOCTH LUyMa, BPEIABIX XapAKTEPHCTHE, NMPOOOMKHTEIEHO-
crTe NpefelBaEHA B 30HE ASHCTBHA LWIYMA B CTAHJAPTE JAETCA KIACCH(pHKALHA LIYMOE.
[lo xapakTepy CIEKTPa WyME MOAPazieNdoTed Ha IIHPOKONOJIOCHEIE ¢ HEMPepEIBHBIM
CNEKTROM IMHPHHOA Gonee OJHON OKTABLEI H TOHAIBHLIE. B CleKTpe KOTOPRIX HMEHOTCA
CABILAMEIE THCKPETHBIE TOHA, TOHANBHEIH XapakTep IWyMa YCTAHARIHBACTCA HIMEHE-
HHEM B MOAOCAX YACTOT 110 [PEBRILISHHID YPOBHA B OJIHOH MOJ0Ce HAMl COCeTHHME, He
meree yem ua 10 aba. [lo speMeHHBIM XapakTepPHCTHEAM WYMB! MOIPA3NSNAIOTCH Hi
NOCTOAHHEIE, YPOBEHL 3BVKA KOTOPHIX 3a 8-MH Yacosoi paboyuil AeHb HIMEHACTCH BO
BpEMEHH He MeHee 9eM Ha 5 abu, npu H3MepeHHsX 10 BPeMEHHOH XapakTepHCTHRE.

[TpH HOPMHPOBAHHH LIYMA HCIONB3YETCA METhIPE METOA:

4) HOPMHPOBAHHE MO NpPenensHOMY CNeKTPY IIyMa;

() HOpPMHPOBAHHE «YPOBHA 3BYKaxw, 1B

B} HOPMHPOB&HHE FKBHBANEHTHOTO YPOBHA 38yKa, abi;

r) HOpMHPOBAHNE /10361 3BYKA.

[TepBpiil W BTOPOH METOMB HCMONBIYIOTCH JUIA OLUEHKH MOCTOAHHBIX LIYMOB, 2
TFI'E.'THE W HETHCEEN] BIH ]'.IIJH}-'IEHH[{ITE_FI JLITH I:lIZ‘.I|'.I."-{H]I']'IJEEI.HHﬂ HEMOCTOAHHOID LY Md. B CooT-
percteun ¢ [TOCT 12.1.029-30 CCBET paznuyaioT KOMNEKTHBHEIE W MHIHBHIYAIBHbIE
cpeacTRA H MeTogul. B cBOW otepelb, CPeOCTEA H METO/LbI KOMJEKTHEHOH 3aluuTER
NpeanaardidT CHIDEEHHE 1Y Ma N0 B HCTOMHMEE, THOO Ha NYTAX €ro pacnpocTpane-
HHUA (M0 BOITYXY HIIH Heped Neperopoik, KOHCTPYKLIMK B T.JL ).

Muir

220301.2016.084.00 [13 60

[Hima. | St R norywm, Toamece | Hara




[y, sozHHEaomui npy pabore Hexa, MHPOKONOIOCHEIH NIPEPLIBHCTRIH H NPH
JHTENBHOM BO3ASHCTBHH HAa YENOBEKA NPHBOINT K PASBHTHIO NMpo(eccHOHANBHELY 3a-
HoneBaHHti, CBAAHHEIX ¢ noTepei cyxa, DpHeoAAlne K yTpaTe paboTocnocodHOCTH.

g yMeHBMeHHA YPOBHA 3BYKOBOTD JABNSHHA OO0 HOPMEL [UIA OIEPEATOpa aBTo-
MATHIHPOBAHHON CHCTEMEI YOPABISHHA, TAKGKE NPHMEHAETCHA [IPHHYIHTE/IEHAN CMA3Ka,
EOTOPDAA YMEHEBIIACT WM BB HCTOMHHKE 2ro {”}EFEZEDHEHHH.

Mephl 3AMHTEL OT OIyMa:

a) YMeHLIIeHHE IBYKOBOH MOWHOCTH P (BT);

6 yMeHBIIenye hakTopa HaNpasleRHoCTH walydenus myma &b, & = PAP

') vBelHveHHE MIOWAAH S, Ha KOTOPYH PACTIPOCTPAHASTCH IBYKOBad Heprus. B
cBOOOIHOM MPOCTPaHCTBE YPORCHE IIYMa B pacdMeTHOH TOMKEe YMEHBIIAETCA MPONop-
MHOHABEHD KBAARATY DACCTOAHHA.

Ly = Lyer-200g(x), ab;

@ — koadyh. spykomornomeHHA. [loMemenus NOKPLIBAKT NOPHCTEIMH MATEPHA-
NaMH; B MMOPaX 3BYEOBILA JHCDIHA NMEPEXONMT B TEMNOBYH H pacCeHBACTCA 34 CHET Tpa-
HHA BOIYXA.

a) yeennHenne koxpdiminenta ocnabneHna Ko, 3BYKOBOH JHEPIHH © NOMOLILIY
IEVKOHIOMHPYIOUIHX NPerpal W3 TEEPIABX THHRENEX MATEPHANOR. IBYKOBAS IHEPIHHA
OTpakaeTCd OT HHX B CTOPOHY HCTOMHHKA, 3ByKOH30MAUMA ocnabnmer wmym Ha 30-
40nb, 3pyronornowenne na 6-120b.

BrOpauus B 3aBHCHMOCTH OT BHOpONEpeMelIen A H YACTOThHl MOXET OKa3LIBATE
E4K MWVIDHEHTENEHOE, TAK H OTPHIATEIEHOE _:I_'E'ZHL‘-'FI!HL‘- Ha OTHACIEHEIE TERAHH H HA OpPra-
HHAM B LIEIOM. [lo MECTY MPHIIMECHHA K TCIY HEMOBCKA EHEPHL[HH MOApasiaclIHCTeH Hi
MCCTHYED, EOTTA KogeDaHHA NEpeiarnTCd OrPaHHYEHHOMY YUHACTRY TEaa H Gﬁ'll.[}"]ﬂ, 2CJIH
Konebanua paclpoCTPaHAKTCA HA BeCh OpraHusM, BosmowHO Tawke KoMOHHMpOBAH-
HOE BOBICHCTEHE BHOpALIHH,

[TpH NpOOTKHTENLHOM BO3IEHCTBHE NOKANBHOH BHOPAUMH BLICOKWX YPOBHEH
HIMEHASTCH TeMNeparypHas, sHOpanHoHHad W DONEBas 4YYBCTBHTEIRHOCTE KOMHH KO-
neynocrei. Tak, mpu paboTe ¢ PyYHBIM HHCTPYMEHTOM MOMET BOZHHKHYTE CHMITOM
WMEPTROND NATBLAR, NPOABIHIONHMACH B MOTEPE YYBCTBHTEINBHOCTH, nofeneHHd Nans-
nep pyk. Paboune manyioTed Ha oulyiueHHe 3a0kocTH B pykax. B aansueiiineM Gonu
VCHIIHBAIOTCA, CHHMKAETCH CHIIA H BRIHOCIHBOCTE MBI, Ha NosjiHux cTagHAX BO3HH-
KAT KOCTHO-CYCTABHEIC H MEIIOCYHBIE HIMEHEHHA B KOHCHWHCTIN. r:[[:'li BD']-HEECTI'!'I'I'H
obmeii Bubpaunn Gonee BRIPAKEHE! H3IMEHEHHA CO CTOPOHE! LIEHTPAIEHOH HEPBHOH CH-
CTEMBL: TONMOBOKPYIKEHHE, [IYM B yIIax, COMIMBoCTs, JlelicTere obmwel BuOpaluy oKka-
IRIBASTCA, KAK NPakiio, Gonee onacHsM, T.K. OHA ABN4ETCH HH3IKoYacTOTHOH, C Uensio
OTpaHHYeHHA BIHAHHA BHODAUHM HA OPraHH3M Ye/I0BeKa MpelyCcMaTpHBacTCd HOPMH-
poBaHie BROPALHOHHEIX 11APAMETPOB, HMCTOYHHKOB BHOPALMH, T.C. YCTAHOBIEHHE
onpeeNeHHEIX 3HaYeHIH HOPMHPYEMOTO NApPaMeTPa IIPH JIOKATEHOM H obiem Bosneii-
CTEHH BHOpaHK Ha YenoBeka (CaHHTapHO-THIHEHHYECKOe HOPMHPOBAHHE ).

JoKyMeHTaMH, PEriaMeHTHPYIOMMMH THIHEHHYECKHE HOPMBI BHODALIMH, 1A~

ST
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CylecTBYIOT TPH METOAA OLEHKH [IPOH3IBOACTBEHHOH BHOpALIHH:

4) yacTOTHH (CrerTpaneHEH ) AHATHS HOPMHPYEMBIX [TAPaMeTpoR,

0) HHTErpaIBHAA OLIEHKA N0 YacTOTE HOPMHPYEMEIX NTAPAMETPOB;

H} HOEHAH OLICH KA.

Jna npesoTBpalleHA ONACHOID BIMAHHA BHOPALMH Ha OPraHHIM Hel0BSKa IIPo-
BOJATCH MEMITIDHATHA TEXHHYSCEOTD, 'l'_‘-ﬁHI-'ITc'ler_'.l-T'HT'HE!IH"-] ECHOID 5 I = | [:."5”{_1--
npounakTiyeckore xapaktepa. MeponpusaTusa TexHHYIeCKoro xapakrtepa Hanbolee
NeHCTBEHHE], TAK KaK NMPeanonaramT aKTHBHOS BO3NelCcTBHE HA HCTOMHMK BHOpaLWH
FLUTH 2€ CHHAEHHE Ha ITYTHX pEiI’.“rIFII:_]{,‘-'ITI{i.'HE"H'I‘]S{ rrm::[e;[[[eﬁ, r_'}'[’ﬂ MOeT EHTL ,.:[CII:THFE[}-'—
I i:]ll:'_‘_.:l._'y'lﬂlll_}'!l MM METOTAMM:

a) YMEHEBIIEHHE YPOBHEH MEXAHHYECKHX BO3OeHCTBHI, Bol0Y®KIAEMEIX HCTOYHH-
KOM BHOPaUUy, T.€. CHHeHHe BHOPOaKTHBHOCTH HCTOMHMEA;

ﬁ':l HiAMEHCHHE KOHUTPYRKLHH Uﬁ'l:ﬁ.‘li.'l'ﬂ;

B) YCTAHOBKA MEXITY O0BEKTOM BHOPO3ALIMTE H HCTOMHHKOM BROpALIMH IOTON-
HHTENBEHOH CHCTEMBL, 3allMmamoieii oDbeKT 0T MeXaHHYECKHX BO3NEHCTBMH, T.€. BHO-
POHIOMALIHA. >

HHﬁpEillHH BOEHHEARYD 11 PHﬁH'IL‘ _.'J__‘.-'J'l'.]l'il']ﬁ Zi.']UH'I'pL]llC‘IH, JJFH ‘i[_"ll.:"'i."r!{‘}']H'El
DONLIMX NO1a4%aX, H TAKKE NPHBOAAT K ITpodeccHOHANBHEIM 3a00NeBaHHAM.

IKBHBATCHTHEIA KOPPEKTHPYIOMHE ypoBeHbL BHOpauMH coctaBmia 112, yro no
[T1A3 — 112, w3 sToro cnegyeT, YTo BHOpallHA B LEXE B HOPME.

4.4 Texunga 6e30MaCHOCTH

4.4.1 OpranusaunonHele H NPABOBRIE BOMPOCK! OXPaHEl TPYIa

[Momewenye ¥ 3K no cojepaHnio 3MeKTpoodopy 10BAHHA OTHOCHTCH K MIEKTPO=
yeTanoBrkaM Hanpawendem go 1000 B, caenosarensio, obDCHYMHBAIOIMA NepcoHAan
}'HD},{H_T[E‘KTDBHH HCTIHITAHHEIMI H NPOBCPCHHBEIMH '3JJCH'J"]3U3§[]JIHTHL\1}-{H CPEHCTEEMH, H
H3I0DI F-'I']_'I{_'I-'I'I.HHI ILIM HHCTRY MEHTOM.

Y RasIoro oneparopa W HaNag4uHKA MMEETCA: YKAIaTeNh HANPRACHHA, Kalollu,
Cpe/cTRa 3AIUHTE] MOIOBE (KACKA 3AIHMTHAA ), CPEACTEA 3ALMTE 1123 (09KH 3a0HTHEIE ),
cpefcTBa 3AUIHTEl PYE (PYKaBHIL, AHMIEKTPHYSCKHE NEPUYATKA ), HIOMHPOBAHHEIH HH-
crpyMent. KpoMe Toro, B Ka4ecTBe HHBEHTAPHBIX B NOMEUISHHH MyNLTa YNpPaBIeHHA
HAXOAATCH HINEKTPHHYECKHE KOEPBI — 3 10T, JHANeKTPHYSCKHE MOICTABKH — 3 [T,

4.4.2 3amHTa OT MEXAHHYECKOrO TPABMHPOBAHHA

Bee yorpoiictea V3K, Haxo[atdecs noj HanpakeHHEM HMEIOT OrPA#IeHHe M
AU THEIE KOMYXH.

[MoMenmenne NyAbTa YIPABIeHHA YKOMIUIEKTOBAHO 3HAKaMH H ruiakaramu Oes-
OMAcHOCTH: «He BEMOYats! paloraioT moamns, «He BKmMo4HaTe! paGora Ha JNHHHHD,
HOCTOPOMHO WEKTPHYECKOE HANPAKEHHEY, «CTOH! HANpRReHHEeY,

4.4.3 llpoexTHpoBaAHNE IRUIMTHONO 3A3CMIICHHA

JamUTHOE 3azemMieHHe — 3TO NPeIHAMEPEHHOE IMEKTPHYECKOS COCHHHEHHE C
3eMIER MK © e IKBUBAICHTOM METAUTHMECKHN HETOKOBEIYIUMX HacTeH, KOTOPHIE MO-
ryT OKA3aTLCA MO HANPAAEHHEM.
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CornacHo npaepMiaaM yeTpolicTea snekTpoyeTaHosok (IIY3) conpoTtHenenme 3a-
MIHTHOND 3a3enMIeHHA B moboe GBReMA Ma HE JOMMRHD [TPEBLILTATE 4{-}r-.-1 — B _'j-'L'-'['IJ.HI'.']I':i-
kax HanpaxeHdeM fo 1000 B 1 mowHocTeo Oonee 100 kBA.

'I:_‘E[Ei"-[ELI'I'H., 1!]115H]TII1E"I'CH JAOITYCTHMOE {,‘-UTIFI{_'I-"I'H'I'LIIE_‘IIHL'- SALLLHTHOMY :_'.-'L"I']'.H.}fiL','l'HiiZ
R, =40m

[Mocne onpeaenseM pacuéTHOE YASNEHOE CONPOTHRIEHHE,
p=pr-y,

roe P — yaensHOe CONMPOTHBIEHHE PYHTA, 414 cyrnHHKa, PT = 70 Om-m;
W — knumaTHyeckuid koodupunment, Y = 1,5,

p="70-1,5 =105 Onm-wm,

Brifop THNA HCKYCCTEBEHHOIO 3a3eMIHTEH >

Tun saseMiIsero YOTPOHCTEE — BRIHOCHOS, T.K. IIPHMEHACTCA YCTAHOBEA
nanpsaxensesm go 1000 B.

Yucno HeKyeoTBEHHRIX 3azeMnuTeneii n = 4,

D[[pﬂ,‘[ﬁ:.‘]HM CONMPOTHRIACHHS O0JHOTD HCEYCCTECHHOID 343€MITHTETH Rao,

4-1+1
n—
4.1—1

+l-] Om
2

rae d = 0,1 - muamerp TpyObL;
| =4 — pnuna pyde;
t= 2,5 — paccToAHHE OT UEHTPa TPYOBI JI0 NOBEPXHOCTH 3eMIIH.

o]
¥

105 2.4 | 5+4
S Int S =T
2-3.14-4 0.1 2 4.2.5-4

K
ConpoTHEICHHE COBIMHHTEABHON noNockl e3 yuera akpaHuposanna K.

-
p ln2-]1‘1

R = :
ne 2.¢.1n b-t

(e p — pacdeTHOE ColpoTHRIeHHE rPpyHTa, p = 105 OM M |
In— oaHHa coeTHHHTENBHOR momockl, In = 6 m;
b — mupuna sasednutend, b= 0,048 m;

t — riyGHHA MOrPYKeHHA COSJHHHTENLHON MONOCH OT MOBEPXHOCTH 3EMIH 40 Cce-
peanHEl Moaocsl, t = 0,524 M,

MueT
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Jina coeaMHATeNEHOH nonocsl In BubHpasTcd paBHO
In=1,,4 -{n=1),

rae Iy — PAcCTOAHHE MEMTY 3a3eMIHTENAMH, = 2 M;
I HHCND HCKYCCTBEHHEIX '1-H_'1-E!'p{.=]H'I'L'-.'[L‘-f'I, n =4 M.

Im=2-(4-1)=6;

,,
105 2-6- -

= -In — . =2217 0.

e 2.3 14-6  0,048-0,524

R

(oee CONMPOTHEICHHS BOPDTHREATEHELS MIEETPOIAOE

Raq
H“=n .'r{ '
‘Mg

rae Ty — KoodbHuHeHT HCNONb3OBAHNS BEPTHKATLHBIX 3a3eMIHTENCH, SaBHCAIILIA OT
OTHOIIEHHA PACCTOAHHA MEHTY 3A3eMIHTENAMM K HX IJHHE H THIIA HCKYCCTBCHHOIO
3A3EMIHTENA, g = 0,83;

N = YHCAD HCKYCCTReHARIX 3a3eMIHTenaH, n = 4 wr.;

R0 — CONPOTHEIEHHE OIHOTO HCKYCCTBEHHOTO 3asemintens, Rao= 18,5 Owm.

18.5
_ 185 ss70m.
B=F083 0 O™

ConpoTHBIeHRE COSTHHHTEABHOH MOJ0CE] ¢ YIETOM 3KPAHHPOBaHHA

Rr[ R‘Hﬂ

M

k}

e Ty — Ko3hMHIHENT UCIIONBE30BAHHA COETHHATENRHOH NONOCK, JARHCALLNI OT OT-
HOLWEHHA PACCTOAHMA MORY 3A3CMIHTCIAMEA K HX AJIHRC H MHIIA HCEYCCTRBEHHOIW 3=
SEMITHTENA, T = 0,85;

Rno — conpoTHBIeHHE COSMHHHTENLHOH nonock! 0e3 yveTa s3KkpaHupoBanua, Koo =
22,17 Om

K Y
R — oo _ 2817 e 6000

Il T.ln [-}135

NneT
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PacyeTHoe COIMMPOTHRIEHHE HCKYCCTBEHHOMD 3a3CMIHTCIA

R - Ry Ry
H3 ¥
P 3 1% +R L1
roe Ry — obuwee conpoTHRICHHE BEPTHEANBHEIX JnexTpoaos, Re=5,57 On;

R — cONpOTHBIEHHS COSAMHMTENBHOH Nomocel Oe3 yueTa JKpaHWpORaHHA, Rp =
26,08 O,

E =

H3p = 4,58 .

5,57 -26,08
5,57 + 26,08

CpasHeHHe pacyeTHOro W TpedyeMoro cOnpoTHBIEHHA HCKYCCTBEHHOIO 3a3eM-
JTHTENH.

Rigr = R,
4,58 = 1.

Veaosde BRTOIHeHO. JocTaToyno 4 3aseMnuTenei.
Cxema pacnonomeHR 3aUMTHOND 3a3eMIeHHA H300pameHa Ha PHCYHKE 5.2

o 7 L IEN] ) i

Pucynok 3.2 — CxeMa pacno/iokKeHHs 3aIMHTHOTO 3a3eMIIeHHA

4.5 IoxapHas 0e30NaCHOCTD

4.5.] Onpefge/ieHHe KATETOPHH NPOTHBONOMAPHOH ONACHOCTH

Crocobbl NOMAPOTYIIEHHA MOWHO KIACCHQHLUHPOBATE MO BHIY IPHMEHACMBIX
OrHETYILALINX Cpe/lcTs, METOLY HX NPHMEHEeHHA, OKpYRAlolleH oDCTAHOBKH, HAZHAME-
HH M T.0. Bee ¢nocobbl NMOWEPOTYINEHHA, NPeRle BCErD, MOOPasas/aiTed Ha o=
peprHOCTHOE W O0BeMHoe TyuleHue, [lomapHas TEXAHKA B 3aBHCHMOCTH OT cnocoda
MOMKAPOTYIIEHHS (MOApasJe/seTcs Ha MEepBHYHBIE CPEICTBA, NEPEABMAHEIC, 4 TAKKE
CTALUMOHAPHEIE YCTAHOBKH.

Ty
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[TomapHad TEXHHKA, MPeIHAIHAYEHHAN /18 3AMHTE MPOMBIIIEHHBIX TPeIIpHA-
'j'L-:Ij-'i., J:{_'IEI.I._."CI-:I_C]_'II‘.’L[[-{]]}’ETEH’ Had CIIEIVHMUHE Py IR J]UI'EEI.F'HJ:-.[U AMANTHHEIL, }“CTHHUEHH =
AAPOTYINEHNE, CPE/ICTEA NoMApHOH W oXpaHHOH CHIHAMHIALWM, OTHETYILMTEIH, [M0-
H{.HPHDE Gﬁ{‘lp}";[DBE!HHE:, ]_'I}”'-I'Hﬂlil:l' 'I--1'IiII,‘-'I'|.'!-}"I".-1EE['I'1 HHBCHTADE H II'IJ}:I:':E._PHE-['E‘ ChnacaTelbHEIE
YOTPOHCTEA.

B nomeniennn ¥ 3K HaxogsTeds TEEpABE IOPHOMHE MATEPHANR B BHIS H3IONAIHH
nposojgoe W kabenei. [annoe nomemenne otuocuTes K [I-1la knaccy nosapHoH onac-
HOCTH.

4.5.2 Bpibop nepeuyHEIX CPEACTE NOKAPOTYIIEHHA

Hng qaHHO#H KaTeropHH MOMEelNeHHA HeCOXOIHMa YCTAHOBKA OIHOTO NOMAPHOTO
muTa THIA LIM-B. 2T0T nokapHpH WMT pekoMerIveTes OCHAIATE CleJyIonHM obo-
[J}'HDBHE{HE.‘M: ﬂ]],:_.-‘}{_!’.{ |]r_‘_|]:|{_'|-][IIEt]E!E:I MH {'I-]'IIiL‘-’I_‘g."l]lH'['E.'lHMH BMECTHMOCTEHD J.D .-[HTPDE. 0 0-
HHM JIOMOM, OJIHHM BEAPOM, OJHHM IONIOTHOM MPyDOoMepcTHOH TKAHH, OOHOH WITHIKO-
BOH J0naTei, 0QHoH coBKOBOH JonaToll H OOHHM ANHKOM C [IECKOM.

PasMemenne NepBHYHEIX CPEACTB NOMAPOTYIUEHHA B NPOXOIax HES JOMIKHO Ipe-
NATCTEOBATE DezonacHol spakyauyy monel. X cnenyver pacnonaraTe HE BHOHBIX Me-
cTax MM OT BEIXOOOB H3 NOMEUWeHHH Ha BeicoTe He Donee 1,5 M.

4.5.3 Cruxuinee Oegersnd v Dopeda ¢ HUMH

[Toa cruxuiiHemn OeJCTBHAMH NOHHMANTCH PAspPYIUHTETLHBIC IIPHPONHBIE AB-
JTEHHH, B 'F!-I_'Zi_‘g.-'_]I;'I'I]TI.? ECITD]JE.[:'{ MOMHET BOAHHEHY TE HILK BOZHHKAET :'."FPD'J-EI. HEHIHH A L=
POBBIO MKEH, MPOHCXOAHT PA3pyIUSHHE HIH YHHITOMEHHE MATEPHAIBHEIX LIeHHOCTEH
H AMEMEHTOB OKpyHRaoeli npupoIHOH Cpekl.

Cruxuiikple 6EACTEHA MOTYT DBITH re0HIHYeCKOro HWIH METEOPOIOTHYECKOro
]'_IPDHCKI:JH{,"LEHHH_ H HCKﬂTﬂpb]}{ {.‘J'[:'.-"'-iﬂﬂ.‘-{ OHH BOSHARAKDT MO BHHE HENOBCKD, B ]f!-l.‘:t:_-.".'[i:—
TaTe ero MPoHIB0ACTBEHHOH HIH HHO AeATeNBHOCTH De3 y4eTa CAOMMBLUSTOCH 3KOI0-
MHYECKOT0 PABHOBECHA B MPHPOIE.

K cTuxuiigesiv OeIcTBHAM OOBIYHO OTHOCHTCA IEMIETPACEHHA, HABOJHEHHA, Ce-
MEBBIE MOTOKH, ONON3HH, CHEXHEE 3aHOCH, H3BEPXMEHHA BYIKAHOR, 3acyXH. K TakuM
BedCcTBHAM B PAIIE CIY9aeB MOTIYT BBITE OTHECEHE TAKKE NOKAPH, 0CODEHHD MACCOBLIE
necHbie | ToppAHEbIE,

Cruxuiiibe HejicTEHA MOGKHO BCTPETHTL NO-pasHOMY. PacTepaHHO, KaK BeKaMH
BCTpEYANH JOIH patiHyHEle GeICTBHA, HIH CNIOKOHHO ¢ BepOH B CODCTBEHHLIC CHIIBL
YBepenHo jke PHHATE BEI30B OeICTBHI MOTYT TONBKO T€, KTO, BOOPYIKeHHEIH 3HAHNA-
MH., Kok NeficTBOBATE B TOH WM HHOH 0DCTAHOBKE, MPHMET €IHHCTBCHHO NPaBMILHOS
pelieHHe: crnaceT cebd, OKakeT NOMOME OPYTHM, NPeJlOoTEPATHT HACKOIBKD CMOWCT
paspylanmes AeHcTBHE CTHXHAHBL CHIL

TMocne seMaeTpACeHHA HIIH Jawe B nponecce ero OyAyT BecTHCh padoThl 110 OKa-
FEHHK) MOMOLIM NOCTPAIABIINM, [0 NHKBHIAUMH NOCHEACTBHE 3IemieTpacenud. B
Nepeyio oYepeas TakHe paGoTel GYAYT NPOBOIXTE JIHUA, COCTOALHE B (OPMHPOBAHHH
rpasaasckoil obopoHsl. Ho B ocTansHoe HaceleHHe 10 MPH3BIBY OPraiios MecTHOH
BIACTH H OpraHob ynpaeneHHs 'O poaHo NPHHAMATE YHacTHe B NepBOOYCPeIHbIX
cracaTeNbHAX H aBapHIiHO-BOCCTAHOBHTENLHEX pafoTax B paHoHaX paspylicHHiH. [lpy
NPOBEAEHHH TAKHX paboT nmpexae BCero MIBMACKAIOT H3- MOJ 3ABAIOB, H3 NOIypaspy-
IIEHHBIX W FOPALIHY 3TaHHHA Mojei, KOTOPEIM OKa3BIBAIOT NEPEYH MEAHLHHCKYIO no-

T
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MOLUIL, YCTPAHBAKIT B 3aBATAX MPOS3ILL, JOKAMHIYHT H YCTPaHAIOT dABApHH Ha HHAC-
HEPHBIX CETAX, KOTOpPHIE YIPOWKAKT WHIHH THOJeH HIH NPenATCTBYIOT NPOBEIeHHID
cracarenbHelX paboTr; odpYLUHBAIOT HIH YEKPEIUTAIOT KOHCTPYKUHHE 3MaHHH H COOpyHe-
HHM, HAXOJALIMXCA B ABAPHHHOM COCTOHHHMH; 00OpPYIYIOT MYHKTE cOopa MocTpajias-
HHX H MeJHUHHCKHE IYHETEL, OpraHH3vEOT pogocHaDmenue, [locnenosarebHOCTE H
CPOKH BBIMOMHEHHS pafoT YCTAHABIMBAET HAYAILHHK rpakiackoi obopoHsl o0bexTa,
OKA3aBLIErocH B 30HE ICMIISTPACEHHA.

{iam JheT

e OKYM,

I ek

Aata
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5 OPTAHM3ALMOHHO-3KOHOMMWYECKHHA PA3JIEN

5.1 Kparkoe ofocHOBaHHE TEXHHYECKOH Monepuuiauun V3K

B HIOMHOM NPOSKTE PACCMATPHEASTCA BONPOC WISKTPOHHOH aBTOMATHIALWA
YILTPA3BYKOBOH yeTanoekH., KOHKpeTHO NpeinaraeTcd 3aMeHa YIPaBIAIIH, CHIO-
BLIX, KOHTPONBHEIX cHCeTeM ¥Y3K. YIBETpainykoBeIE YCTAHOBKH HCMONBIYETCA B pa3-
NMHYHEIX MPOH3BOACTBAX, UTO TpedyeT COBPEMEHHOH, YHHBEPCANLHOR CHCTEMBL YNPaR-
JIeHHA, NO3BOMAOIIEH OEICTPO M KAYECTBEHHO HHTEIPUPOBATE AaHHeIMH Y3K B caMbie
pasHoobpasHee MPOHIBOACTEEHHEIe cHeTemel. [ 3Toro HeobXOIHMO OTHA3ATECA OT
MOPaIbHO W M3H4ECKH YCTAPEBIUHX CTAHAAPTOB YMpasieHus, 4o Bleydr 3a coboi
3aMeHy 0GopyI0BaHHA, PEKIE BCero YNpas/Isomed CHeTeMbl,

TpennoxeHHas CHCTEMa YIparleHHs GasMpyercd HA COBPEMEHHBIX UH(pPOBEIX
yeTpoiicTeax, 4To obecreddBaeT NOBLILCHHE PEMOHTONPHIOIHOCTH KOMIUIEKCE, CO-
NpPATAEMOCTE €0 ¢ COBPEMEHHEIMH HHOOPMAUHOHHBIMH ceTaMi, KpoMe toro, kom-
MIEKC JOMOJIHASTCA CHeAdlHMH YCTPOHCTBAMH, MOBBILUAIMIMMH €ro H#@XHOCTE H
Ge30MacHOCTE.

B navnoM pasjene paccMaTPHBASTCH IKOHOMMUYECKAd UeNecoodpasHOCTE MOJep-
Hizanuy craporo Y 3K, OTHOCHTENBHO MOKYNKH HOBOTO.

5.2 Pacuér KanuTankHEIX 3aTPaT

B cocTag 3aTpar no MOIEPHH3ALHH EXOIAT:

~ CTOMMOCTE OOOpPYI0BAHHA,

— CTOMMOCTE pafoT MO YCTAHOBKE H MOHTEKY YCTPOHCTE;

~ CTOMMOCTE paspaboTKH CHIOBLIX, YITPABIAOUIHX, KOHTPONLHEIX CHCTEM.

B tafamue 4 npeacTasnesa cTOHMocTe 060py/I0BaHAA 1A DA30BOTO H NPOSKT-
HOIO BAPHAHTOB HA OCHOBAHHH JOTOBODHBIX LEH.

Tabauua 4 — CrousMocTs 0DOpyAoEaHKA /A DA30BOT0 H IPOSKTHOIO BApHAHTOR

Bapuant Hanmenosarge obo- Obosnavenne | Pasmeprocts | CTOHMOCTE
PYIOBAHKA

Bazossiii mﬁmm Coenons py6. 20000000
ABTOMATHINPOBAH-

[MpoexTHBIH HAfd  YILTPaiBYKOBas Coai.o6m, pyb. 20079600
VCTAHOBKA

JonoaHuT. '

KanuranbHele

pnoskennd AK | Hroro 11144323
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Kanutanensie JATPATE K BRYHCAHIOTCH 110 IJJUFI".{}'JIC:

H = Cr||,'-.| 13 1 C-.m ¥ C-.r - 31_.[ + I,I:I|;|_ + U.;: Ll I.IP + TEP.

riae Coopes — CMETHAS CTOHMOCTE OCHOBHOTO 000pY 10BAHMKA,
Cio = CTOMMOCTE HeyUTEHHOrO obopyaoBanus, coctasiger 10% o1 cMerHol cro-
HMOCTH OCHOBHOIO 0G0pY 10BAHHA

{-:Il-.l - U-l ' cuull ol

M — CTOHMOCTE MOHTAME OCHOBHOI'O H HE}"['['EHHGL'{'} Gﬁﬂp}',ﬂﬂEﬂHi[H- CocTaBng-

eT 15% o7 CyMMEI CTOHMMOCTH OCHOBHOTO H HEVITEHHOTO 0DOPY I0BAHHA:

Eu =1,] :_:'{,{-:'l:-:u.l.ll'.-. - 1:-.-1|||.l_}-

31 — sapaborias miata va MoATaxHele paboTel. Coctasnger 20% OT CTOHMOCTH
P

[ RN s s

31=0,2-C,.

I, — monnaTta K 3apuiare no moHTaxy. 3a pabory B yolOoBHAX IeHCTBYIOLIETO

MPpOH3BOACTEA TPHHHMASTCA B pasMepe 25% oT 3aprnats!:

1L, =025 - 31

I, = nonnarta 1o padondosMy kosdduumenty. Coctasnner 15% or cyMMel Japa-

OOTHOH M DONOIHH TSI EHOR MIATHL:

I, = 0,15(311 + JL,).

Q. — oTYHCIeHHS B0 BHeDIOM#eTHRIe OHIL {(eIHHEIH colnanbHEIil Hanor}). Co-

crapnset 26,2% 0T CyMME 3apadoTHOH H NPOUME NIAT:

0. = 0,262(31T + I, + J1).

HP — uaknagneie pacxoasl. CocrasnaoT &0% OT OCHOBHOH 3apraThl HA MOH-

TAWHBIE PAOOTH:

HP = 0,8 - 3I1.

T3P — TpaHcnopTHO-3arOTORHTENBHEE pacxoiasl. Coctapifgior 5% OT CyMMBI

CMETHOI CTOMMOCTH OCHOBHOTO H HeYITEHHOTO 000pY 10BAHHA;

T?P = ‘:I,[:IE{{-_‘D;H ol + E|||'i}r

Iner
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JlonmonuuTensHEIE KATWTANRHEE BIoweHus AK:
AR = r‘{g H.’..

[ E| — Hq‘il'l]i'l'éi.l'llp]li:][:." '!-H'['pélT'l{l Ebﬂ'jl_'l['lb[ﬁ EHPHHF{T‘,
]"‘:2 — Kﬂ]]H'JE‘UlehJL‘- Zlﬂ'['pﬁ']'hd [['F}IZ:ICI:{'I']IE:ln BApHEHT.
PeayneTaTel pacyéTa MpHBedeHEbl B TADIHLE 5.
'.gi'i'l'pi.i'l']d Hd ITpCk IHEIHA BAHEaHT:

Cocnos, = 20000000 + 72602 + 5642 + 1310 = 20079600 pyb.;
Coo = 0,1 Comman, = 0,1 - 20079600 = 2007960 py6.;
Cou= 0,15 - {Cocnon + Cuo) = 0,15 - (20079600 + 2007960) = 3313134 py6.;
T=0,2-Cy = 0,2 - 3313134 = 662626,8 pyb.;
IL, = 0,25 - 311 = 0,25 - 662626,8 = 165656,7 py6.;
Il = 0,15 - (311 + [1,) = 0,15 - (662626,8 + 165656,7) = 1242425 py6.;
0, = 0,262 - (3[1+ [, + JI,) = 248609,20 py6.;  *
HP = 0,8 - 311= 0,8 - 662626,8 = 530101,44 py6.;
T3P = 0,05 + (Coceos + Cuo) = 0,05 - (20079600 + 2007960) = 1104378 pyb.;
K = 20079600 + 2007960 + 3313134 + 662626,8 + 165656,7 + 248609,29 +
530101,44 + 1104378 py6.:
1K, = 28112066,23 pyb.

JaTpartkl HA DA30BLIH BAPHAHT:

Cnun_aﬁ_ = 20000000 p}‘ﬁ
Coo = 0,1 - Cogips = 0,1 - 20000000 = 2000000 pyb.;

Cu=0,15 - (Compon T Co) = 0,15 - (20000000 + 2000000) = 3300000 pyd.;
AT=0,2 - Cwv=0,2- 3300000 = 660000 pyd.;
JL = 0,25 - 31T = 0,25 - 660000 = 165000 py6.;

L= 0,15+ (31T + M1} = 0,15 - (3300000 + 165000) = 123750 py6.;
O, = 0,261 - (3TT+1,+1,) = 0,262 - (660000 + 165000 + 123750) = 247645,75
pyo.;

HP =08 - 3[1= 0.8 - 660000 = 528000 pyb.;

T3P = 0,05  (Coanos. + Cuo) = 0,05 - (20000000 + 2000000) = 1100000 py6.;

K = 20000000 + 2000000 + 3300000 + 660000 + 165000 + 247623,75 + 528000
+ 1100000,
Ks = 28000623 pyb.

Jngr

220301.2016.084.00 113 70

fHan § Nucr B nowy, [Tanmmen | M




Tabnxua 5 — PesvibTaThl pACYETS KAIIHTATEHLIX 3aTPAT

CymnMa 3aTPaT N0 BAPHAHTAM,
Crateu 3atpar OBo3naueHne py0.

DazoBLIH NPOeKTHEIH
CMmeTHas  CTOMMOCTE  OCHOBHOTO
oBopyn0BaHHs Coenos 20000000 20079600
CToMMOCTE HEVYTEHHOIO oDOpy- Cro 2000000 2007960
JOBAHNA
CTDELEGETL MOHTAKA OCHOBHOTO M C, 3300000 3313134
HEYYTEHHOID O00PY N0BAHHA
JapaboTHas miata Ha MOHTAKHBIES 30 660000 6626268
paboTh
JlonjaTa K 3apniare no MOHTEKY M 165000 165656,7
Honnara no paidonHoMy xoaqimu- 1, 123750 124242 5
IHEHTY .
Orucienna B0 BHeblomxeTH 0. 24762375 | 248609,29
thOH TR
Haknaaseie pacxoisl HFP 528000 530101,44
TpaHCIOpPTHO-3ATOTOBHTENBHEIE T3P 1100000 1104378
PACXOJIBI
K anuTanbHbIE 3ATPATEI K 28000623 28112066,23

5.3 Pacuér sxcIlTyaTAlHOHHLIX PACKONOE

B mannoM cayuae JKCIUIyaTaluuoHAsle pacxoas M onpenensiores
CEOI cefecTOMMOCTEIO, CcocToseil U3 CIeayIonIMx cTaTei:

— AMOPTH33LHOHHEIC OTHHCIEHHA,

— 3aTPaThl HA TEKYIIHH PEMOHT H 00CTYRHBAHHE,

— 3aTpaThl HA AMEKTPODHEPIHIO.

H=H.+ H, + U,

rae H, — AMOPTHIALMOHHBE OTHHCACHHAS
H; — 3aTpaTel Ha TekyYNIMA peMOHT W o0CTyKHBAHE;
H, — 3aTpaThl Ha MNeKTPOIHEPTHIO.
AMOPTHIAIMOHHLIE OTHHCIEHHA ONPEIeNAOTCH 10 hopMye:

Hy=H-K,
rae H — HopMa aMOpTH3aIHOHHEIX oTHHeneHui. [puanyaem = 0,1;

K — kanuTa/IbHLIE 3aTPaThL
AMOPTH3aUHOHHEIE OTHHCIEHHA 1 6a30BOr0 BapHAHTA:

Ha.6. = 0,1 - 28000623 = 280006,23 py6.

TEXHMIOrHYEe-
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AA TpoeKTHOTO
H,.=0,1-281120066,23 = 281120,66 pyb.

5.3 3arpars HA TeKYLUIHA peMOHT H 00CTy HBAHHE

TerviHi peMOHT NPOMIBOIMICA HA MECTE YCTaHOBKH Y 3K, npu ero oTKIrqe-
HHH H OCTAHOBKE PEMOHTHBIM MEPCOHANOM, OOCAYAHBAUIMM JAHHEIR KoMIieke, 3a-
TpaThl Ha TEKYIIHI PEMOHT COCTOST M3 OCHOBHON M JONOJHATENEHOH 3aprnarTel pabo-
YHX PEMOHTHHMKOB, CTOMMOCTH MATEPHAIOE H KOMIUICKTYIOWIHX M3TeNHH, LeX0BRIX H
0OILE3aBOICKHY PACKOIO0E.

Ina onpeneneHHd 3apriaThl pabouMX-pEMOHTHHEOE HEoOXOHMO ONPeIelHTh
queao W oaekTHBHEIA honn Bpemern ogHoro pabodero. Yucno pabounx onpenenser-
CH TPYOEMKOCTEIO PEMOHTHBEIX paboT

Com BpeMeHid OIHOr pabodero NpH ANHTENEHOCTH AHA 8 4acos cocrapndet T
= | 7O yacos, &

Japrnarta oanoro pabodero cocrasnaer 100 py6./uac.

Tapudman 311 no GazosoMy BapHAHTY

Cae =50 - 100 = 5000 pyb.
Tapuduan 311 no NpoeKTHOMY BAPHAHTY
Cur =50 - 50 =250 ]'I-j."[-;
Tak kak paboudil zageficTBOBAH HE TONEKD B PEMOHTE JAHHOTO ODOPYAOBIHHHA,
HO M IPYTHX O0BEKTOB, TO KPOME TapH@HOH CTABKH B NONHYIO 33pIaTy BXOIAT npe-
MHH, cocTasngiolye 40% oT Tapudmod crasky, 15% o1 TapudHOi 3aprnaTh.
[Tonneie BRINNATE IO Da30BOMY BRPHAHTY

Cow = 1,55 - Cy = 1,55 - 5000 = 7750 py6.

[To npoekTHOMY
Cps = 1,55 - 2500 = 3875 py0.

FaTpaTel HA MATEPHANE H KOMIUIEKTYIOLIME M3JIEHA ONPEIenaoTCA B NPOLEHT-
HOM COOTHOLIEHHH OT TapH(pHOH 3apPIIaTe H NpeicTaRIeHsl B Tabnuie 6,

Tabtnuua 6 — 3atparsl Ha MATEPHAIEL H KOMILIEKTYIOLUHE H31CIHA

B peMoHTa ba3oBkli BApHAHT [lpoeKTHBIA BAPHAHT

Kanuransnsii — 50% 1250 1250
Cpeanuii — 30% 750 750
Texyiumii — 15% | 375 _ 375
‘Beero Gy 2375 2375

Jiner
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uﬂ)ﬁﬂ]ﬂ-b]ﬂ H 0DIIe3aBoICcKHE pacxodbl 018 OaHHODD MPSINpPHATHE COCTARMENYT
TO%% oT Tap].-][]][[t_‘rﬂ JAPIMATEI, 'T{_'l'l',-'[ii JnnA DAIOBOTO BAPpHAHTA OHH COUTAHAT

Ceoy = Car - 0,7 = 5000 - (1,7 = 3500 pyb.
ITo npoeKTHOMY

Con = Cor - 0,7 = 2500 - 0,7 = 1750 pyb.
3atpaThl Ha PEMOHT H 0DCTVKHBAHHE

M5 = Caa + Cpng + Coy = (7730 + 2375 + 3500} - 12 = 163500 pyd.;

(184

H‘m = El'.u + ':.1-||'.| + {.1-|'_|; = {3 3?5 + 23?5 L ]?5[.}} - 12 = 96000 l'.l_‘:.-ﬁ_

Pacudr axcIuvaTalMOHHB 3aTPaT NpeacTasneH B Tabmiue 7

Tabnuna 7 — JKCILTYATALHOHHBIE 3aTPATHL

CyMma saTpar o J.Li.i..i'.lle-lﬂi['l'li."d
CTaTeH zaTpat PasMeprOCTE — — =
_ 1 bazoBblii [poekTHBIA
';‘T":‘[‘E*; zf:;ﬁfi“““e pye. 280006,23 281120,66
ﬂﬁ'Tu'r'hl Ha TCKY- . ["-'_'!-'"ﬁ- 163500 SH000
| i pemont Hy | _
EQELZHEZE?S:?E py6. 443506,23 377120,66

5.4 Pacudt adupek THBHOCTH MOJIEPHH3AUMH YIRTPAIBYKOBOH YCTAHOBKH

["ogoBoil 3koHOMHYECKME HheKT 0T MOJEPHUIAIHH YALTPAIBYKOBOH YCTAHOBKH
"_3- = EH:E + EHI{ﬁ_}I o [HII + ]::u.l{u:]-

rae B, — nopMansieli koadupuimesT skoHoMudeckoi adderTHerocTH. B fanHoM coy-

yae cocTasnaer (0,15,

3, = (44350623 + 0,15 - 28000623) ~ (37712066 + 0,15 - 28112066,23);
3, = 49669 pyb.

PacyfrHuii koadhHIHEHT IKOHOMHYECKOH 3QDEeKTHBHOCTH:

Ep=(Hs = )/ (AK)
E, = (443506,23 — 377120,66) / (111443,23) = 0.6

TleT
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Cpok oRYTIAEMOCTH:

Tow = (AK) /(Mg ~ My );

T =1(111443,23) / (443506,23 — 377120,66) = 1,68 roga.

5.5 TexHHKO-IKOHOMHHYECKME MMOKA3ATENH MPOSKTa

TeXHHKO-IKOHOMHHECKME NOKAJaTeNH NPOeKTa NpeAcTaBneHsl b Tabnuue §

Tabnuua 8 — TexAHKO-3K0HOMHYeCKHE NOKA3ATENH NPoeKTa

EnHeHnE BazoBstii [NpoexTHEL#H Poct /
HammeHosanue pacxonos HIMEPEHHA | BAPHAHT BAPHAHT | CHHAEHHE
KanuTanbHbIe 3aTpaThl 28000623 | 2B112066,23 | 111443,23
(TOHMOCTS OCHOBHOTO i fie- 2000000 | 2007960 7960
YYTEHHOTO OOOPYA0BAHHA
CTOMMOCTE MOHTRKA 3300000 3313134 13134
SEPILIATA KA MONTARMNE P pyo. 660000 | 6626268 | 26268
OTEI :
Haknajnseie pacxoasl S2R000 530101,44 2101,44
TpasicnioprHo- 1100000 | 1104378 4378
JArOTOBHTENBHEIC PacXOdEl
DKCNIyATALHOHHBIE —Pacxo- -
- 443506,23 377120,66 66385.57
"‘;“HP:“““““‘“*“E orame- | pYG | 98000623 | 281120,66 | 1114,43
i
3aTpaThl HA PEMOHT 163500 De000 — 67500
logosoift  3KOHOMHYECKHH 49660
adert pyb.
Kosphrument sKoHOMHYE- B 0.6
cKOH 3pdeKTHBHOCTH
Cpok OKynaeMocTH roj 1,68
Al
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JAKTIOYEHHE

[lenkio DAHHOMO OHIUIOMHOTO NPOEKTa ABMASTCA MOOEPHHIALNA YNLTPA3IBYKOBOH
veraHoekH. B Xoge paborel OBLIH pACCMOTPEHEL:

- BHILI IeEKTOB;

— METOALI I:\'.LFH'J.]I}D.UL ,ﬂ.f[bﬂ}i]fllﬂ;

- pa3lpaloTKa CHCTEMB! YOPAaBNeHHA YCTAHOBKOH KOHTPOMIA H ANTOPHTM CHCTEMBI
YHPABNCHHA.

MamorabapHuTHas yNETPa3BYKOBasf YCTAHOBKA MOMYABTOMATHYECKOTD KOHTPOIA
COYETAET NPEMMYIIECTEA PYYHOTO H aBTOMATHHECKOro (BBICOKAA CKOPOCTh, ABTOMATH-
U Kas 1|}HEG.'IL‘.::I.]J|HH ,'J_L_'{I.'FCH'II'.']H H Hx IIEPHML"J ]'.H.']H, L]ﬁpﬂﬁt]']'}(ﬂ HI:HlH:I]'.Ih'!IIiIJ,HH B PCaiBHOM
BpEMEHH) KOHTPONA H NMpUMEHAeTCAd B 3ABHCHMOCTH OT MOAHQHKALMH N4 KOHTPOIA
JIHCTOROIO MPOKATA.

B paznens «bezonacHOCTh KU3HEASATENBHOCTH? PACCMOTpeHEl TpeboBauua bes-
CGITACHOCTH 'I'IFIH Pﬂﬁi!'['l_‘ c Fl}ﬁt]']'i!'['L‘-.‘-ILHH‘ICCKHM FOMILTCKCOM, [POBCIACH PACHe] 3asin-
NeHHA, OCBELIEHHA, BEHTHISALAN M PACCMOTPEHEl OPraHH3allHOHHEIE OCHOBEL pamaH-
CKOi 0DOpPOHEL

I.IPDEE',-_'[E'HHE:IFL:I FIHL‘-"-[E I AROHOMAYECK AR 3d1PdT T 5d]) BC2 I!L‘ﬂﬁ.‘iﬂ:l_“."-‘[h[f BITO-
ACHHA JCHC A H bl A li_'['.lli_‘,jl.'i: I'B.

| [T
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