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IIPEJUCJOBHE

B Hacrosliee BpeMa BO3pOCIO BIHMSHHUE AUHAMHYECKHX ABJICHUHM Ha
0€e30MacHOCTh H HOPMAJILHYIO 3KCIITYaTalUI0 THAPOTEXHUYECKHUX COOPYKEHUM
I'DC, BBHI3BaHHOE €CTECTBCHHBIM CTApEHUEM COOpPYXKeHHH H 000pyIdOoBaHUSA
MEKTPOCTAHIMH, HAKOIUICHUEM TMOBPEXACHUHN OT ONM3KHUX K MPEACTBHBIM JKC-
IJIyaTalUOHHBIX BO3JEUCTBHM, OOJBIIUMH YACIBHLIMH pPacXoJdaMHU BOJO-
COPOCHBIX COOPYXEHHUH, OOJBIIMMHA €AUHUYHBIMH MOIHOCTSMH 3HEP-
TeTHUYECKOTO 000pYyA0BaHHA.

JIeNCTBYIOIAA CUCTEMA HaA30pa 3a.0€30MacHOCThIO THIAPOTEXHHUYEC-
KMX COOPYXEHHH BKIIIOUAET TpcOOBAHMUS MO YUETY NHUHAMMYCCKHX SBJICHUH U
periiaMeHTUPYET, INIaBHBIM 00pa3oM, OOLIUE NMPUHUMIILEI OPraHU3alUH U MPO-
BEeIeHUS HaAOIIOIEeHU.

B 3THX DOKYMEHTax OTCYTCTBYIOT NMOIAPOOHBIE METOOUYECKHE PEKO-
MEHJAIIMY 10 TEXHUKE IPOBEACHUSA, HHTECPNPETALMN M TIPABUIILHON OLIEHKE
pE3yABTATOB BHODPALIMOHHBIX HAOMIOAEHHN, KOTOPEIEe OBIIH OBl OPHEHTHPOBA-
HEI Ha SKCIJIYAaTAallHOHHBIN NIEPCOHAN M MO3BOJISUIA OCYIIECTRIATE NPaBUIBLHYO
OLIEHKY COCTOAHHA COOpYXeHHHl. B pe3ynsraTe HAKOINCHHBIM MHOIOJIETHHH
OIBLIT M0 METOAWKE M TEXHUKE BHOPAIMOHHBIX HCHBITAHHI COBEPILICHHO HE
PEATM30BaH B MPAKTHKE HKCIIJIYATAllMH COOPYKECHHUM.

[Ipyr cOCTaBJICHMU JAaHHBIX PEKOMEHIALMH UCIIOJBL30BaHBI Pe3yiIhbTa-
Thl BBIIIOJHEHHS MHOTOJIETHHX HAy4YHO-HCCIENOBATEIBCKUX paboOT IO MpoBe-
NEHUIO HATYPHBIX HCIBITAHUN U OLIEHKE AUHAMHYECKHX XapaKTEPHUCTHK 3Jie-
MEHTOB THAPOTEXHUUYECKHX COOPYKECHHH JJIEKTPOCTAHIUU IIPH IKCILIyaTa-
OUOHHEIX JHHAMHUYECKHUX BO3OCHUCTBHUAX.

[Ipn coCTaBiICHUHU PYKOBOACTBA OBUIM YUYTEHBI 3aMECUaHUA U MIPEJIO-
KeHusa cneuuanuctoB OAO»Jlearuaponpoekr», OAO»HHUHUIOCy», CaHkT-
IlerepOyprckoro I'ocynapcTtBeHHOro [10IUTEXHUYECKOr0 YHUBEPCUTETA, CIIE-
nuanucToB bparckoi I'OC, KonsHepro u psana Ipyrux opraHu3alui.
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I1 73 - 2000
BHUHI

Beoasarcs
BIIEPBBIC

PAO PexkoMen auMH 110 HATYPHBIM HCCAE0-
«E3C Poccum» BAHMSAM M NOCTOAHHBIM HAOIIOAEHUAM
3a BUOpaLHel rHIpOTEXHHYEeCKUX

COOPYKEHHH YJIEKTPOCTAaHIMH

1. OBUIHE IIOJOXEHUS

1.1. HacTrosiune peKOMeHJalllH pacipoCTPAHSIOTCS HAa OpraHU3alHIo Ha-
TYPHBIX HCCIIEAOBAHUHM U NOCTOSHHBIX HabmiogeHui 3a BUOparyeii OCHOBHBIX
rUAPOTCXHHYECKUX COOPYXKEHHH (O€TOHHBIX INIOTHH, 374aHui I'OC, HaCOCHBIX
CTaHIMM, TPyOOIPOBOZIOB, HATIOPHKBIX DACCEMHOB, BO/103a00pHEIX OaleH M T.11.)
M MEXaHHYECKOr 0 000PYIOBAHMA THAPOTEXHUYECKHX COOPYXKEHHH (3aTBOPLI, CO-
POYAEPKHBAIOIIUAE PEIICTKH, NOBEMHEIC MEXAaHN3MBI H OP.).

PexoMeHAaIMM IpeHa3aH4daroTCa Qs SKCIUTYATALMOHHOTO NEpCOHAala
THAPaBINYECKHX, TCIJIOBBIX aTOMHBIX 3JEKTPOCTAHIIUHM, & TAaKXKE HAYYHO-
HCCNEAOBATENHLCKUX ¥ TIPOCKTHBLIX OPTraHM3aIvi.

1.2. PekoMeHaauun pa3paboTanbl B COOTBETCTBUH C TPEOOBAHUSAMH JEH-
CTBYIOIINX HOPMATHBHBIX JOKYMEHTOB:

CHull 2.06.01.86 “T'ugporexHuyeckue coopyxeHus. OCHOBHBIE T10OJIO-
XKE€HUS NPOCKTUPOBAHUSA |

CHull 2.06.08-87. beToHHBIE U Xe1e300€TOHHBIE KOHCTPYKIIHY THJIPO-
TEXHUIECKHX COOPYXKEHUM,

[Tonoxxenyre 06 oTpacneBol CHCTEME HaZ30pa 3a OE30MacCHOCThIO THAPO-
TEXHUYECKUX COOPYXKEeHUH anexrpocTaHiu P/ 34.03.102-83;

IipaBria TEXHUYECKON 3KCIUIYATAUMH DJIEKTPHUYECKUX CTAHIIMH U CETEU
Poccuiickoit @enepaunu: PJ1 34.20.501-95, 15-¢ u3naumue;

TunoBas MHCTPYKIMA NO IKCIUIYATAllHH THAPOTEXHHYECKUX COOPYKeE-
HHI pYCNOBBIX (ITPUIIIOTHHHBIX) THAPO3NEKTPOCTaHIMM [1];

Iocobue nng uzyuenus “lIpaBUII TEXHUYECKOH IKCILTyaTalUy CTAHIUM U
ceTeH [2];

BueceHmn Y TBEPpX Oe€HEI Cpox
OAO «BHUHUT PAO «E2C Poccuuny BBEAECHUS
nMm.B.E. BeneHneesa» J[Incemo Ne 02-1-03-4/626 IIT k8. 2000 .

ot 03.07.98.




PexoMeHIanuy Mo ONpeAciicHUI0 JUHAMHUYECKHX Harpysok, Iepena-
BAEMBIX BEPTHKAIBHBIM IHApOarperatoM Ha coopyxenue. I1 37-88 / BHUAI

M. b.E.BeneHeena;

I'OCT 12327-66. Mamuspl a51eKTpudeckne. OCcTaToOyHbple HEYpaBHOBE-
MEHHOCTH poTOpOB. HOPMEI ¥ METOABLI H3AMEPEHMH,

CucreMa cTaHAApTOB 0€30IMACHOCTH Tpyaa. BubOpamuonnas 6e3onac-
HocTh. O0mme TpedoBaHms;

TynoBo# TUHAMAYECKHH TTACIIOPT FHAPOTEXHHIECKHX COOPYIKEHHH [3];

I'OCT 19185-73. I'maporexuuka. OCHOBHBIE NOHATUA. TEPMHUHEI U HX
OIIpEACICHHS.

1.3. TepMUHBI U X ONPEHAECICHHUS, UCIIONb30BAHHBIE B HACTOALIUX pe-
KOMeHaauuax, NpuHATH B TpakToBKe 'OCT 19185-73.

1.4. Ienpro IpOBEAECHUS HATYPHBIX MCCIEJOBAaHHHA U INOCTOSHHEIX Ha-
OJIIOIeHUH IBIAECTCA:

1} ouenka BUOPALHOHHOTO COCTOAHNS OCHOBHAIX KOHCTPYKTHBHEIX 3JI€-
MEHTOB COOPYXECHUH;

2) onpeAceHHE THHAMHYECKUX XapaKTEPUCTUK COOPYKECHHS IS MPO-
FHO3UPOBAHMSA €ro MOBEACHMSA MPH BO3MOXHOM H3MEHCHHH AHUHAMHYECKHUX
HArpy30K BCHEICTBHE PEKOHCTPYKITHH, CMEHBI 000PY10BaHMS U T.I1.;

3) OLIEHKA COCTOSHMS COOPYKEHHUH M JMHAMHUECCKUX BO3ACHCTBHH 1A
YCTAHOBJICHHUA NONYCTHMOCTH M HAAECKHOCTH HOPMAJIBHOM JKCIAYyaTallMM
COOPY>KECHHH.

1.5. Harypupie n1HHAMHUYECKUE HUCCIIEIOBAHUS IIPOBOMSTCS C IPUBHE-
YEHHEM CIEAATH3UPOBAHHBIX OPraHU3ali.

1.6. OTBeTCTBEHHOI 3a NpoBeaeHUe U 0OpadOTKY NOCTOAHHEBIX HaOIIO-
NCHUH 32 BUOpaLHsIMM ABIACTCS aIMHAHHCTPALUS THAPOY3JIa, KOTOPAs MOXKET
CBOMM IIPHMKA30M MOPYUYUTH ITY paboTy THAPOTEXHUUECKON CIIYXOe, ruapole-
Xy IH00 JIH000H NpyTroH Ciy»0e, OTBETCTBEHHOH 32 COCTOSHUE COOPY KEHHHA.



2. IMHAMMUMYECKHE HATPY3KH

2.1. O0nmme nojgoxeHus.

2.1.1. Ang rugpOCoOpyEHMH KaXA0T0 BUAA XapaKTEPHBI TE€ WIIH UHEIE
JTUHAMHUYECKHE SBJIICHUSA, CBSI3aHHBIC CO CIEHUPHUUYECKUMH 1A ITUX COOpPYKe-
HUN Harpy3KaMHu.

2.1.2. I'nyxue OeTOHHEBIE H XeNe300€TOHHBIE INIOTHHB HE TPEOYIOT
y4yeTa JUHAMHUYECKUX SIBJICHUH, €CIIH B HUX HE BCTPOEHLI K HE PACIIOI0XKEHEI B
HEIOCPEICTBEHHOH ONM30CTH OT HUX KaKHE-THOO YCTPOMCTBA HIIM COOPYKe-
HUSl, ABJIAIOIIHECS MCTOYHHKAMH AUHAMHYECKHUX BO3JEHCTBHHM. B 4acTHOCTH,
TAKUM HCTOYHUKOM MOXKET OBITh TPAHCIIOPT, €CAH I10 INIOTHHE IPOXOJUT
LIOCCEHHAsA WU KEJIe3Has JOPOTH.

2.1.3. BopocnusHBIE INIOTHHBI U MEXaHHUYECKOE ODOPYNOBaHHUE HCIIBI-
THIBAIOT JUHAMHYECKHNE BO3JEHCTBHA OT MYJbCALA THIAPOAMHAMUYECKOTO
NABJICHUS CO CTOPOHBI MPOIYCKAEMBIX 4Yepe3 HHX ITOTOKOB M BO30OYXKIACHUE OT
kKoneOaHuil OCHOBAHHA, BO3HHKAIOMIUX MPH rallleHHH SHEPTHUM B HIDKHEM Obe-
de. CeKupin BOJOCIUBHOW TNOTHHEIL, NIPUMEIKAIOUINE K 3panuto ['IC, neneITei-
BalOT OT HErO BO30YXACHHE, NEPEHAIOIICECs depe3 TPYHT HIIHU 4Yepe3 COMps-
raloli YCTOM.

2.1.4. 3nanusa npurIoTHHHLIX ['OC HCOBITEHIBAIOT, rIaBHBIM 00pa3oM,
BO3AEHCTBHA, NEPESAAIOIIHNECA YEPE3 ONMOPHEBIE YaCTH pabOoTaIOUIUX THApOoarpe-
ratoB. Orpaxaaruue KOHCTPYKILUK NMPOTOUYHKLIX 4YacTed 3panus ['2C u Ha-
[IOpHDBIC TPYOONpOBOAbI, HAYLIHE OT IJIOTHHBI K 3aHui0 I 3C, UCIBITHIBAIOT
BO3JCUCTBHE OT NYJbCAaUHHA THAPOAMHAMHUYECKOTO JABJICHHUS CO CTOPOHBI MOTO-
Ka.

2.1.5. 3panns pycnoBelx I'OC HCOBITEIBAIOT CYMMapHEIE TUHAMAYECKHE
ROZACUCTRUS, XapakTepHule piug npunnotHdHcl 'OC ¥ 11g TOro THma IwioTH-
HBI, KOTOPYIO 3TO 3/1aHHE 3aMeHsaeT. OCOOEHHO CIOXHBIE BO3IEHCTBHA HCITBI-
THIBAIOT 3JaHHUS COBMELICHHBIX U BONOCHHMBHBEIX ['OC, Tak KaKk OHH 00BEINHS-
10T ¢yHkuuH 3aaHus ['OC 1 BoaocauBHOM MIoTHHEL. Tak B 3panuax ['0C,
BCTPOCHHBIX B BONOCJHUB, JUHAMHYECKHE ABJICHHMS, CBA3aHHBIC C TalllCHHEM
HCPIUU B HHXKHEM Obede, TpeOyIoT 00A3aTENBHOTO yYeTa.

2.1.6. CynoxoaHpic IUIKO3BI U NMPHUYANLHEIE COOPYXXEHUSE HCNBITHIBAIOT
JUHAMHYECKHE BO3JAECUCTBUSA OT BUOpALMU 3aTBOPOB, JUOO OT paboTHl pacro-
JIO)KCHHBIX HA HUX MEXAHHM3MOB, TM00 OT KOJIeOaHHMM PAAOM PACIOIOKEHHBIX
COOPYKEHHUH.

2.1.77. TIpoune ruAPOCOOPYKEHUSA - JIECOCIUIABHBIE JIOTKH, TIOTOXOMBI,
PHIOOTIPONYCKHBIE U BOJ03a0OpHBIC COOPYXEHHS HE HCIBITHIBAIOT CKOJBKO-
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HUOYb CYIECTBEHHBIX I COOPY>XKCHHMA B LEIOM JHHAMHYECKMX BO3IEHCT-
BUH, CBSI3aHHBIX C 3KCIUlyaTaunueil. KpoMe nepeynucneHHBIX 3KCIIyaTalfuoH-
HBIX JUHAMHYECKHX Harpy30K COOPY KE€HHS UCTIBITHIBAIOT JUHAMUYECKUE HATPY3-
KK OT IPOXOJAIIEr0 Yepe3 COOPYKEHUS aBTOMOOHMIBHOIO M XKEeJIE3HOIOpO-
XKHOT'O TPAHCIOPTA, a TAKXKE IIPOMBIILIIECHHBIX B3PEIBOB.

2.2. IlnHaMHAYEeCKME Harpy3KH OT I'HApOoarperaTos.

2.2.1. InHaMHYEeCKHAE HArpy3KH OT TujapoarperatoB [4-6] yCIOBHO
NeNATCA Ha Harpy3KH, NepeaaBaeMble Yepe3 OMOPHBIE YaCcTH MHAPOarperaTos
NOAACPKHUBAIOIIMM HUX KOHCTPYKUHAM, U HAa THAPOJHHAMHUECKHUE HArpPY3KH,
NCHCTBYIONTHE HA ITOBEPXHOCTH NMPOTOYHBIX TPAKTOB THMAPOTYPOMHHEIX O10-
KOB.

2.2.2. CtauuoHapHBIe IJUHAMUYECKHUE HArpys3KH, nepeJaronmmecs yepes
OMOPHBIC YACTU THAPOATPErata B HOPMAJIbHBIX 3KCIUTyaTalMOHHBIX pEeXUMaX,
BO3HMKAIOT:

1) u3-3a MeXaHMYECKOM HEYPABHOBEIICHHOCTH POTOpA, HEYPABHOBE-
IICHHOCTH MAarHUTHBIX TOJIEH, a-TaKXKe€ aCUMMETPHUM IIPOTOYHOTO TpaKTa Typ-
OMH MOABJIAECTCA TAPMOHUYECKAS TOPH3OHTAIbHAS COCTABJIAIONIAA HATPY3KH C
4aCTOTOH, paBHOI uncay 0OOpOTOB arperard B CEKyHAY, Ha3bIBAEMOM 000POT-
HOM;

| 2) U3-3a MyJbCallkil CKOPOCTH IOTOKA U, COOTBETCTBEHHO, JAaBJIEHUS HA
pabouee Koneco TypOHHBI BOZHHKAIOT COCTABIAIONINE JHUHAMHUYECKOM Harpys-

KH, MMEIOIUE YaCTOTHL. JONMACTHYIO f = f +n , TOe n__ — YUCIO JIONACTEH

pabodero xojeca TypOUHBI H JIONATOUHYIO f = [ *n_,TA€ n_ — YHCIIO JIONATOK
HaIIPaBJIAIOLIETrO anmnapara;

3) u3-3a BUOpaluMid aKTUBHOIO Xejie3a reHepaTopa U APYrUX SIBISHHIM,
CBA3AHHBIX C YACTOTOH NEPEMEH 3HaKa HAIpPSKEHHS B CETH, BO3HHKAIOT, TaK
Ha3eIBaeMele, ceTeBhble yacToThi S0 1 100 I,

KpoMe nepeducaIeHHBIX COCTABNAIOIINX HArpy3KH paguallbHO-0CEBBIC
TypOHHEBI pa3BHUBAIOT, KaK IPAaBUAO, €IlIe OJIHY COCTABJISIONIYIO, HMEIOIIYIO JBO¥-
HYHK ODOPOTHYIO 4acTOTYy.

AMIUIUTYABI JUHAMHYECKUX Harpy3oK Ha KaXKIOH M3 YKA3aHHBIX BBIILIE
4acTOT onpenensatorcs 1o Il 37-88 B 3aBUCMMOCTH OT HOMHHAJIBHOH MOIIHO-
CTH THApoarperara, HOMHHAJIBHOTO Haopa ¥ UX BapHalil B PE€aJbHBIX YCIO-
BUAX. lIpH 5TOM XapakTEpHBIM ABIAECTCHS YBEJIWYEHHE DTUX aMIUIUTY] OpH
HEKOTOPBIX 3HAYCHMAX OTAABAEMBIX MOUIHOCTEM, Hanb0Iee HEOMAarOTIPHUATHEIX
10 YCIIOBUAM OOTEKaHHUA JIOIacTe! pabouyero Kojeca.



[Ipu paboTe HECKOJNIBKHX arperaTtoB MX BO3JEHCTBHE CKIaAbIBaeTcs [7]
cnydaitHeiM 00pa3zom. O01iee yucio BapuanToB N , 3ABHCHT OT YHCJIa arPETaToR
N_ W 9ucia nap nojacos N ciaeayroumum o6pa3om

N, = (2Nn)(Na-1) |

Taxum 00paszoM, Harpy3KH OT rmjapoarperatoB ¥ BHOpalLHH OT HHUX
ABIAIOTCS IPKO BBIPAXKEHHBIMM CIIYYaHBIMH SBJICHHUAMM U UX OLEHKY LEJIECO-
0Opa3Ho BBEIMOJHATH COOTBETCTBYIOILIMMH METOJaMH.

COCTaBIIOIINE JUHAMHAYECKON HArpy3KH, UMEIOUHE JIONATOYHYIO, CTa-
TOPHYIO M CETEBBIE YAaCTOTHI, KaK NIPABUIIO, CPABHUTENHLHO MaJIbl 10 aMIUTUTY/IE,
IIPAKTHYECKH NMOTPEOHOCTD B UX YUETE MOXKET BO3HHUKHYTE JIULIL B PEKUAX CITY-

yaax (cMm. IT 37-88).

2.2.3. HecTaunoHapHble JMHAMHYECKHUE HATPY3KH BO3HUKAKOT IIPH MYCKE
U OCTAHOBKE arperaroB, KOrJa yKa3aHHbIE BBILIE YaCTOTHI U COOTBETCTBYIOLIHE
MM aMIUIUTYIBI MEHSIOTCS OT HYJISI 10 CTALIMOHAPHBIX 3HAYECHHUH.

2.3. [lunaMuyeckue Harpy3ku oT paboTsl BOZOCIHUBOB [ &].

IITnoTHHa U MexaHudyeckoe o0OpyaoBaHHE IIPU COPOCE BOABI HCIBITHI-
BalOT JUHAMHYECKHE BO3JCHCTBHUA OT NMYJIbCAUUK THAPOAMHAMHYECKOIO JaBJie-
HHS CO CTOPOHBI NPONMYCKAEMBIX Yepe3 HHX IOTOKOB M BO30YXIEHHE OT
KoJebaHul TPyHTa, BO3HMKAIOIIMX IIPH TallleHHH JHEPrUHd B HUXXHEM Obede.
Kpome Tor0, 3aTBOPBhl M KOHCTPYKIUHH, HECYIIIHE 3TH 3aTBOPbI, HE TOJBKO BOC-
MPUHUMAIOT HArpy3ku OT MOTOKAa, HO H, cOoBepllasi KkojcOaHus, OKa3bIBAOT
00OpaTHOE BIMSHUE HAa KMHEMATHYECKHE XaPAKTEPHUCTHKHU MOTOKA, BCIECIACTBUE
4Yero MeXxJay HUMUA BO3HUKAECT TUHAMUYECKOE B3aUMOJeHCTBUE., 3aKOHOMEPHOC-
T SABICHMM, BOZHUKAICHIMX B IIPOCIIECCe TAKOro B3aUMOACHCTBHA, ONIpELENA-
I0TCS THAPOAUHAMUYECKUMH XAPaKTEPUCTHKAMM MOTOKA U XapaKTePHUCTHKAMU
KOJICOMIOMIUXCA YIIPYTHX KOHCTPYKIIHH.

2.4. JIuHaMHU4EeCKHEe Harpy3KH, BHI3LIBAEMBIE ABHIKEHHEM aBTOMOOMILHOTO
M JKEJIE3HOJOPOXKHOI0 TpaHcropTa [9].

2.4.1. Ilpn paBukeHHM 1oes3zia rnaBHBIMM (DAKTOpaMU AUHAMHYECKOIO
BO3ACHCTBUS NOIBHXKHOM HATPY3KH Ha COOPYKEHUE IBMISIOTCS CIENYIOUIHE:

1) ckOpOCTE IBH)XEHHUA HAarpy3ku (3QPCKT CKOpOCTH). ITOT (HaKTOp OIl-
pefiesIsieT CHIIbl HHEPHHH, BO3HUKAIOLIME OT ABMKEHHS MOE3/a 10 KPUBOIHHEH-
HOH TPaeKTOpPHH,;



2) HeypaBHOBEIIEHHOCTE JOKOMOTHBOB, KOTOpad OIpEHEaAeT CHIIbL
HHEPIIHH, BO3HUKAIONIHUE OT NMEPHOANYECKOrO ABMKECHHS 3JIEMEHTOB JIOKOMOTH-
BOB (IPOTHBOBECKHI, KPUBOIIMUITHO-IIATYHHbEIE MEXaHHU3MBI, TIOPIUHHU U T.I1.);

3) ymapsl KoJIEC BCIEACTBHE HEPOBHOCTEH MYTH U Ha DaHIaKax KOJEC.
OTH HEPOBHOCTH MOXXHO pa3ZeNUTh HA 3aKOHOMEpPHBIE U ciaydaiHble. K 3akoHo-
MEPHBIM HEPOBHOCTSAM OTHOCATCH CTBHIKH PebCOB, HNEPEIOMBI MPOGUIIS
NYyTH HAa OMOpaxX MOCTOB HJIM COMPATAIONIMX YCTOAX IUIOTHH M BBIOOMHBI Ha
OaHgakax KoOJIEC NOABMXKHOIO COCTAaBAa; K CIYYaHHBIM — BCAKOI'O poja HEPOB-
HOCTH M BBRIOOMHEI HA pPelibCaxX, BOSHUKAIOILME B PE3YyAbTaTe HEPABHOMEPHOIO
H3HOCA;

4) xonebGaHus HAAPECCOPHOr0 CTPOCHHSA IOABMIKHOTO COCTAaBa, KOTO-
phl€ IPHBOJAT K ITEPUOJUYECKOMY H3MEHEHHIO JAaBJACHU Ha OCh. DTH Kojeba-
HYig BBI3LIBAIOTCS YAAPaMH KOJIEC 0 HEPOBHOCTH MYTH;

5) BAMSHUE MOJABHXKHOIO COCTaBa, KOTOPOE OIPEACISICT IOPU3OHTAIIL-
HbI€ CHJIB! BO3JCHCTBHUS IOJABUXHON HAIPY3KH, BOZHUKAIOIINE OT U3BHJIUCTOTO
B IJIAHE JBMXKCHUS BATOHOB M JIOKOMOTHBOB H3-33 KOHHYHOCTH OaHOaXKeH.

2.4.2. YBenu4eHe HHTCHCHUBHOCTH JIBHXKEHUS aBTOMOOMIIBHOTO TPaHC-
[IOpTa M Beca MOABHIKHOH HAarpy3KH NPUBOAUT K HEOOXOQUMOCTH y4ETa JUHA-
MHYECKHX fABJICHUH, BBI3BAHHBIX ABHXKYHIMMHCA aBTOMOOHISAMH. B 1ienoM 3tu
ABJICHHSA TIPEJCTABNAIOT cOO0 CoueTaHue BHIHYKISHHLIX M COIIPOBOXKIAKOLINX
X CBOOOIHBIX KoJjieOanuii. CTeneHp NPOABICHUSA ITOCHEAHMX 3aBHCHUT B OC-
HOBHOM OT HEYNPYIroro CONnpoOTHBIICHUA MaTepualia KOHCTPYKUMNA. BeIRYXAEH-
HRIE KOJIEOAHUS NPOHCXOAAT NPEHUMYLIECTBEHHO C 4acTOTaMH, OJIM3KHUMH K
JacTOTaM COOCTBEHHBIX K0oJe0aHuii aBTOMOOMIISA, KOTOPHIE BO3HHKAKOT M II0]1-
JEPKUBAKOTCA NIPH €ro ABUXCHHUH 110 HEPOBHOMY ITYTH.

2.5, JInHaMuyecKHue Harpy3ku ot B3pbeIBoB [10].

2.5.1. Hanbonee perynsapHsii XapakTep UMEIOT IPOMBIIIEHHBIE B3PBIBEI
B Kapbepax KaMHs, PacIOJOKEHHBIX B OKPECTHOCTAX 3JCKTPOCTAHUHH.

2.5.2. B3priBHBIE BOJIHBI JCHCTBYIOT HA KOHCTPYKLHIO COOPYKEHHS Kak
KpaTKOBPEMEHHEIE JHHAMHYECCKHE HAIPY3KHU.

XapakTep 3THX Harpy30K 3aBHUCHT OT Beca 3apAna B3pHIBYATHIX BEIIECTB
(BB) B 0nHOM B3pbIBE, XapakTepucTHk BB, BpeMEHH 3aepKKH MEXKAY OT-
JIeJbHBIMM B3pPbIBAMHM, Ha3zHA4YEHHsA B3pbIBa (OOpyIIEHUE, PHIXJICHHE, BRIOPOC,
KaMy(QJI€T M T.I.), XapaKTePUCTHK B3PHIBAEMBIX IIOPOJ, paCCTOAHHUSA OT Kapbepa
0 COOPYXEHHUsI, TreOJIOrHUeCKkuX U PU3NKO-MEXAHHYECKUX XapaKTepHCTHK
MacCHBa IOPOJ, yepe3 KOTOPHI nepefaroTcs CEHCMHYECKHE BOJHBI OT MECTa



B3PBIBA K COOPYKEHHIO, OT MEXaHHUYECKHUX XAPAKTEPUCTHK OCHOBAHMS 1 CAMOI0
COOPYXKEHHS.

3. METOJMKA NPOBEJEHHUSI JUHAMHWYECKHX MCCJIEJOBAHUH

3.1. Ilpu pa3paboTke METOAHKH OHHAMHYECKHX HcciaenoBauuy (JIM)
HEOOXOAUMO pa3nuyuaTh CHEAyIole TPH TPYIIIEI COOPYXEHHH 110 HaTPY3KaM,
pacCYUTAHHBIC:

Ha BO3JCHCTBHE SKCINYaTaUMOHHBIX THHAMHUUYECKUX Harpy3ok — I rpyn-
na;

Ha COOpPYXXEHHUA, PACCUUTAHHBIE HA CEMCMHYECKHE U JIPyrue ocobrlie
Bo3acHUCTBUA — I rpynmna;

Ha COOPYXCHHUS, paCCUNTaHHBIE Ha 00a BHaa Bo3aeHcTBHH — 111 rpymnma.

3.2. PaboThl O Oprasm3aiyiy AMHAMMYCCKMX MCIBITAHHM BLITIONHAIOT-
CA B TPH 3Tala:

1. HoarotoBuTenbHbIN JTAIL
2. HatypHBI€ MCTIBITAHHA COOPYXKEHHH.

3. ObpabdoTKa pe3ynbTaTOB, HX aHATHU3 U BbI1a4a 3aKJIIOUCHHUA.

3.3. Bo BpeMs NOATrOTOBUTENLHOIO 3TaNa
1) BRIABISAIOTCA:

AUANA30H YacTOT JUHAMHUYECKHX BO3JAECUCTBUNA, KOTOPHIM MOABEPTraCTCs
COOPYKEHHE BO BpeMsl SKCIUTyaTalldM HJIM MOXKET IIOJABEPrHYTHECA B PE3YyJIbTaTe
CEHMCMMYCCKUX MM APYTUX OCOOBIX BO3JCHCTBUM,

aMILTUTYIBI, MECTA IPUITOXKEHNUS U JTUHUU JEUCTBUA CUIT, COOTRETCTRYIO-
IHIHX ATUM 9aCTOTaM,

aMIUIUTY OBl OXKHAAEMBIX JUHAMUYECKUX HANpsSXKEHUH, BUOpoIepeMe-
WEHUH, BUOPOYCKOPEHUM, 1100 APYIrUX HOPMHUPYEMBIX KUHEMATAYECKUX Tiapa-
METPOB BHOPALIMH, BHI3LIBAEMBIX 3TUMH CHIIAMHU;

2) HaMe4aeTCsl METOAMKA MPOBEACHUSA UCTILITAHUH;
3) ocyiecTBasgeTcs noadOp CPEeACTR M3MEPEHUS BUOpayii;
4) ocyluecTBIAETCA MOA0OpP CPEACTB BO30YKACHH BUOpaluH.

3.4. lIna coopyxeHuu I rpymnmsl 1o Barpys3kaM OLIEHKAa AOITYCTHMOCTH
JMHAMHYECKUX SBJICHUH BBIIIOJHIETCA 110 IUECTH KPUTEPUAM:

10



o0IIed YyCTOHYHUBOCTH, IIPOYHOCTH M AePOPMATUBHOCTH COOPYXEHH
(3 xpurepus); '

BBLIHOCJIMBOCTH KOHCTPYKTHBHBIX 2JIEMEHTOB COOPYKEHMA H 000pyZIOBa-
HUA;

BEIITOJTHEHHS CAaHUTApHBIX HOPM IO BO3ACHCTBUIO BHOpalLMii HA IEpCO-
HaJl;

JOMYCTUMOCTH BHOpauvd IJIs TEXHOJIOTMYECKOI0 000pYAOBaHHUSA, OCO-
OeHHO J71s1 CPEACTB aBTOMATHKH ¥ KOHTPOJIS PEKUMOB 3HEPreTHUECKOTO 000pY-

JOBAHHA.

3.5. g coopyxxenuit 1 rpynmnel no Harpy3kaMm pa3pa0oTka METOMKH
AU CBOIUTCA K ONpPENETICHHIO MECT U3MEPEHUA MAPaMETPOB AHHAMHYECKHUX
SIBJICHWMH, BBI3BAHHBIX 3KCIUIYaTallHOHHBIMH AHMHAMHUYECKHMH HArpy3kaM, K

BBEIABJIICHHIO Hamboliee HeONaronpUATHBIX IO 9THUM SBICHHAM pPEXHMOB pabo-
THI IKCIJIYATAaLUOHHOI'0 O00OPYIOBAaHUSA M APYTHX DKCIUIYATalHOHHBIX YCT-
POUCTB, SABIAIOIIMXCI UCTOUHMKOM JUHAMHYECKHUX BO3JEHUCTBHUH, K BEIOODY Me-
TOIUK U3MEPEHHUS U 0OpabOTKH pe3ynbTaTOB U3MEPEHUS 3TUX SBJIEHUM U, HAKO-
Hell, K BEIOOpY METOAMKHM OLEHKH UX JOITyCTHMOCTH.

3.6. Bribop MeTonuk no m.3.5. A0JKEH BBINOJNHATHCS OTACIBHO IJIS
KaXXJ0Ir'0 M3 KPUTEPUEB, YKA3aHHBIX B 11.3.4.

3.7. Ilpn OTCYTCTBHH BHELIHUX NPU3HAKOB HEONAromojay4us B Hamps-
XKEHHO-Ae(POPMHPOBAHHOM COCTOSHHH COOPY KE€HHS (TPEIIHH, OTCIOCHHMH
OETOHA MK WITYKATYPKU, NPOTEYEK U T.M.) AOMYCKAECTCA 3aMCHUTh HHCTPYMEH-
TaJIbHOE UCCJICIOBAHUE NIapaMeTPOB JUHAMHUYECKHUX SABJIEHHUH 110 YCTOWMYUBOCTH,
NPOYHOCTH M BBIHOCJIHBOCTH BH3YyaJIbHBIM O0ClIenOBaHHEM (C NOMOINBIO
OIITHYECKUX IMPHUOOPOB) HaUDOJIEE HANIPSKEHHBIX KOHCTPYKIHUH.

3.8. Ins coopyxennit Il rpynnel nmo HarpyskaMm (cMm. n.3.1) oueHka
JOMYCTUMOCTH AHUHAMHUYECKHX SIBJICHHM BBIMIOJHAETCA IO INEPBBIM H3 JABYX
KPUTEPHEB, YKa3aHHBIX B M. 3.2, ECIH 31€KTpOCTaHIUA OTHECEHA K, TPYIIIE
0OBEKTOB, 06ECNEUNBAIOIMX TAPAHTHPOBAHHOE SHEPrOCHAOKEHHE TIPU [PH-
POAHBIX OCACTBUAX, TO TIPOBEPKA BBIMOJIHACTCA TAKXKE 10 ITOCIECAHEMY U3 KPH-
TEPUEB, YKAa3aHHBIX B I1. 3.4.

3.9. s coopyxenu#t Il rpynnel o Harpyskam paspaboTka METOJIMKH
BKJIIOYACT:

OIIpeNleICHHE 3JIEMEHTOB COOPYKEHUs, KOTOPHIE TMPEANIOI0KHUTEIBHO
OyAayT HaxOOHUTHCSI B HamOoJiee HEONAarONMPHUATHOM HanpsSXeHHO-Ie)opMH-
POBAaHHOM COCTOSIHMH TIPH CEHCMHYECKHUX THOO APYTHUX OCOOBIX BO3NEHCTBHAX;
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YCTaHOBJICHUE 3aBUCUMOCTH HAIPSHKCHHO-IEPOPMHUPOBAHHOIO COCTOAHHUSA
BBIIICYKA3aHHEIX 3JIEMEHTOB OT HOPMHUPYEMBIX HapaMeETPOB CEHCMHYEC-
KHX U JPYTHX OCOOBIX BO3AEHCTBHM M JHHAMHUYECCKHMX XapaKTEPHCTHK COOPY-
KEHHs, KOTOphIE MOryT OBITh BBIABICHH B Xome M (yacToThl M POpMEI COO-
CTBEHHBIX KOJICOaHHH, aMITJIUTYAHO-YaCTOTHBIC XaPAKTEPHCTHKH M T.I1.) H yCTa-
HOBJICHHE (Ha OCHOBE 3TOH 3aBHCHMOCTH) IpPaHMILl JONMYCTUMOCTH U3MEHEHHS
[apaMeTpOB JUHAMHUYECKHX XapAKTEPUCTHK;

ITPH H606XOHHMOCTH IIPOBEPKHU NMOCIHCIHECIO U3 KPUTCPUCB, YKA3dHHBIX

B 11.3.4, HEOOXOANMO TAKXKe YCTAHOBJIEHHE 3aBHCHMOCTH YPOBHEH KONEeOaHUH
TEXHOJIOTHYECKOro 000pYyNOBaHMs, YYBCTBUTEIIBHOIO K BHOpauusaM, OT HOP-
'MHPYEMBIX IIapaMETPOB CEHCMHYECKHX U JIPYTHUX 0COORIX BO3JCUCTBUHN U JUHA-
MHYECKHX XapaKTEPHUCTHK COOPYKEHHS, KOTOPBIE MOTYT OBITh BBLIABJICHEI B
xone JIH;

BBIOOp MECT YCTAaHOBKM BHOPOU3MEPHUTEIILHON anmnapaTypbl H CPEICTB
BO30YXIeHUs BUOpaUMH, HCXO0JAd U3 BO3MOXHOCTH TaKOH YCTAaHOBKHU U 00ec-
[I€YCHUS HOPMaJbHON paboThl ATUX annapaTryphl U CPEIACTB, TAKXE U3 BO3-
MOXXHOCTH OIPENCICHUSA HEOOXOAHMBIX JHHAMHYECKHX XapaKTEPUCTHK NpHU
TaKCM BBISOPE MECT.

3.10. /Ina coopyxeuuit III rpynner no Harpyskam I npooisiTes 1o
O0BeIMHEHHOH METOAMKE, BKAKYAIOIEeH BCEe HUCIBITAHHA, HEOOXOMUMBIE 1A
coopyxeHui [ u Il rpynn o Harpyskam.

3.11. Ilpu pemieHUn MEeTOAUYECKHUX BOIPOCOB, IEPEUYNCICHHBIX B IIII.
3.4-3.10, pekOMEHOYETCA HMCIOJIB30BAHNE CIIPABOYHBIX AaBHBIX [6, 11 — 13].

4. ABMEPUTEJ/ILHAS AIIIIAPATYPA

4.1. IlogOop BUOpOH3MEPUTENIBEHON anNapaTyphl ABIAETCA CIIOXKHOM
HH)XCHEPHO-METPOJIOTHUYECKON 3aauei, pelIeHHe KOTOPOH PEKOMEHYETCA
IOpy4aTh CIICHUAIU3UPOBAHHEIM OpraHu3auusaM. [Ipu OTCyTCTBHUHM TakOW BO3-
MOXHOCTH CJIEAYET PYKOBOJACTBOBATHCS PEKOMEHIALMIMHM, IPUBEAEHHBIMH
HUXKE.

4.2. Ilon6op BUOpOHUIMEPHUTENBLHOM anmapaTypbl HAUUHAKOT € OMNpETIE-
JICHUA IUara3soHa 4acToT, B IPEAC/iaX KOTOPhiX HECOOXOAUMO NPOU3BECTH H3ME-
peHHE BUOpALMH, TOYHEE — HU3IIEH K BEPXHEH 4acTOT ITOr0 1MUAana3oHa.

4.3. Husmyro 4actory Amarna3zoHa HU3MEpAEMBIX 4acTOT I COOpYXKe-
HHM NIEPBOH I'PYIIEI 10 HAarpy3kaM peKOMEHIYEeTCS BBIOMpAaTh HAaUMEHBIIEH U3

IBYX:
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pPaBHOH ITOJIOBUHE HHU3LIEH M3 YACTOT BBLIHYXIEHHBIX KOJIEOaHHH, AJIA
KOHCTpYKUMH 3AaHusd ['OC Hu3IIad M3 YacTOT BBIHY)XXIECHHBIX KoneOaHWH
OOBIYHO paBHA XI'YTOBOH YAaCTOTE, T.€. CpeAHEH YacTOTe COYNApEHHH BHXpE-
BOI'0 )XI'yTa B OTCACHIBAIOLLIECH TPyOe CO CTeHKaMU; 11l KOHCTPYKIIUHA BOZOCOpOC-
HBEIX COOPYIKEHHIT M MACHTENEH 3HEPIUH 3Ta YACTOTA MOXKET OIPENEHATHCA KaK
JacToTa NEPBOI0 MAKCUMYMa CIIEKTPA IyJbCAlMi HAarpy3KH B COOTBETCTBUH C
JTaHHBIMK cIipaBO4YHOro nocodus [13];

PABHOH ITOJIOBMHE HU3UIEH U3 COOCTBEHHEBIX YaCTOT COOPYKEHHUI.

4.4. HIOKHIOIO 4acTOTY JUana3oHa U3MEPSEeMEBIX 4acTOT IUIST COOpYKe-
HUM BTOPOMW TpyNIEl IO HAarpys3kaM PEKOMEHIYEeTCs BBIOHpATh PaBHOM ITOJIO-
BUHE HU3IIEH U3 COOCTBEHHBIX YaCTOT COOPYKECHHS.

4.5. BepxHI0K0 4acTOTy Auana3oHa U3MEPAEMEBIX 4acTOT AJII COOpPYKe-
HUH BceX TPYMIL IO Harpy3KkaM peKOMEHIYyeTCd MPUHHUMATh paBHOM YABOSCHHOM
4acTOTE CaMOM BBICOKOYACTOTHOU COCTABISKOMIEH U3 3HAUMMBIX YACTOT CIIEKT-
pa JMHAMHYECKUX Harpy3ok. /Insa 3masuu ['DC, TpaHCcPOpMATOPHBIX MMOME-
[EHUH, KOHCTPYKIMA pacnpeayCcTpoHCcTBa U T.I. 3Ty YaCTOTY PEKOMEHAYETC
npuauMath paBHoi 200 ', s KOHCTPYKUIMH BOJOCOPOCHBIX COOPYKECHHH,
TaCHTENIEH DHEPTUY M T.M. 3TY YacTOTY PEKOMEHAYETCA NPUHUMATE HE HHXE

20 I'm

JI1 COOpYXEHMHM, TPOBEPSEMBIX Ha BO3AECHCTBHE TEKTOHHYECKUX 3EMIIC-
TPACEHHU, 3Ty YacTOTY JONyCKaeTcs MIpHHUMAThL paBHo# 10 I'n.

4.6. Br1Oop m3MepseMoro napaMeTpa JUHAMHYECKMX ABICHHMH, KaK
IPaBUIIO, OIPEAEHICTCS HOPMUPYEMBIM NapaMeTpOM HJIM KPUTEPHEM IOIycC-
TUMOCTH. Tak, HanpuMmep, AJs KOHTPOJSA HANpsSHKEHHO-ACPOPMHUPOBAHHOIO
COCTOSIHMS PEKOMEHAYETCS U3MEPSTh HeNMOCPEACTBEHHO Ae(POpMaIK U BUOPO-
[epeMeleHus NI CONMOCTARJICHUS UX BEIMYHUH, ONpelAcisieMBIX TaKXe M
gepe3 GopMbl cOOCTBEHHBIX KoaebaHuH. [ MpoBEpKU JOIMYCTHMOCTH BHOpa-
i J10 BO3MEHCTBHIO HA NEPCOHAN PEKOMEHIYETCS HM3MepATh BHOPOCKOPOCTH
KOJe0aTeIbHOr0 ABHKEHUA. A IUIS MPOBEPKHU MOMYCTHMOCTH BUOpauui Imo
BO3JCUCTBUIO HA TEXHONOTMUYECKOE O0OpYNOBaHHE PEKOMEHIAYETCS U3MEPSATH
BUOponepeMereHus, BHOPOCKOPOCTH MM BUOPOYCKOPEHUS B 3aBHCHUMOCTH OT
KPUTEPHS AONMYCTUMOCTH BHOpaIuil 171 KaKIOro U3 THIIOB 000pyaOBaHMA.

IIpu nposenennu I ¢ noMouipio BUOPATOPOB, PABHO KAK U B APYIHX
C1y4yasX, Korja KoJcbaHus HOCAT TapMOHHYECKUHM XapakTep, AONYCKAETCS
IIPOM3BOUTE U3MEPEHHE OJHOTO, IIOOOro M3 mapaMeTpPOB BHOpalMU — BHOPO-
nepeMeuleHus, BUOPOCKOPOCTH HIIM BHOPOYCKOPEHHS, T.K. B 3TOM CJiyyae
MEXAY HUMH CYIIECTBYET NPOCTasi B3aHMHO OAHO3HAYHAS 3aBUCUMOCTD.
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4.7. B kayecTBe MEPBUYHBIX U3MEPUTENBHBIX BHOponpeobpasoBaTeien
U1 ONpENENeHUd KMHEMAaTUYECKUX napaMeTPOR BHOpAUIMH UCTIONBIYIOTCH
UHJYKIIMOHHBIE ¥ IIBE3OIIEKTPUICCKUE AATUHKH.

i1 GONBHIMHCTBA CIAY4YaeB U3MEPEHHS BHOpALMH IUIpPOCOOPYKEHHUM
(0eToHHBIE NIOTHHEL, 3A4aHug ['OC u ap.) npuroansl BUOporpadgs! ¢ paboden

nosocon yactot oT 1 1o 200 'y 1 xoaddumeHTOM yBenuueHus nopanka 500-
3000.

4.8. JInda uaMepeHus IUHAMUUYECKUX AehOpMAIHil 3JIEMEHTOB CTPOM-
TENBHBIX KOHCTPYKUHMH HUCHONB3YIOTCA TEH30PE3UCTOPHEL.

4.9. JIns1 MHOTOKAHAJIBHOH 3aITHCH SIEKTPHISCKHX CHUTHAJIOB OT BUOPO-
HATYUKOB HIAPOKO MPUMEHAIOTCSA CBETOJNYYEBBIC OCHUIIOrpadnl, MarHutorpa-
¢t U OsicTpOAeHcTBYIONME camonucubl. Hanbonbmine BO3MOXKHOCTH JA€T
pPETrUCTpaUHs BEIXOJHBIX CUTHAJIOB JAaTYUKOB B (P POBOM KoZE€ B nMaMiaTH OBM
¢ 00pabOTKOM MX IO 3aJaHHBIM IPOrpaMMaM H BBIIaYed pe3yabTaToB B rpadu-
4ECKOHM M TaOIM4YHOU ¢opme.

5. BUBPOBO3BYJIUTEJLHOE OBOPYJIOBAHHE

5.1. OgHUM U3 METOJIOB ONPCACACHHUA OCHOBHBIX JUHAMHUYECKHX Xa-
PAKTEPUCTHK COOPYKEHHS (COOCTBCHHEBIX 4acTOT, GopM COOCTBEHHBIX Kojeha-
HUHA, TOrapu@GMUYECKOro ACKPEMEHTA 3aTYXAHUsN) ABIACTCH BO30YyXIACHUE
KOJICOaHUM ¢ MOMOIIBIO BUOPATOPOB.

5.2. ITpu HeoOXOMMOCTH IPUMEHEHHA BUOPOBO30YAUTENBHBIX CPEACTB
UX MMapaMeTphl ONPeACIIIOTCS MO CACAYIOIMM PEKOMEHIAITHAM:

JAHana3oH 4acToT, B IpejesiaXx KOTOpOoro AOJKHO OBITH o6ecnedeHo
BO30y)KICHHE BUOpALHI, ONIpeAeTIsICTCA 10 TEM XK€ IIpaBUiIaM, 4YTO U A1 BHOpO-
U3MEPHUTENBHON anraparypsl (CM. pa3nen 4);

AMILIATYA CUIBI, PA3BUBACMOMN BUOPATOPOM, HA HIDKHEN 4acTOTE Olpe-
aensercs no Gopmyiie:

P, = max(P,;) = max| —-
\Gﬁ)

rie A; ~ aMIIUTY#a HafEXKHO PErHCTPUPYEMBIX Konebanuil B ToYke (Ha I10-

psaoK OonbiIe IOPOroBOro ypOBHA HATYHKA, YCTAHOBJICHHOIO B DTOH TOYKE M
HE MEHee, 4eM B 3 pa3a Oolbuie OHOBOrO YpOBHS KOJIEOAHUN B 3TOH TOUKE);

G ;i — (PYHKUUS BJIUSAHHSA, T.€. IEPEMEILCHHE B TOUKE j OT €AWHHIHOH CHIIBI,
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IPUIJIOXKEHHOH B TOUKE i, II€ YCTAaHOBIEH BHUOpaTOp; IpH 3TOM IS OIpeAce-
HHUs CHJIBI BEIOMpaeTcss HauOOoJIbIlee 3HAYEHHE U3 MOIYYEHHBIX 10 BCEMY MHO-
XECTBY TOYEK Ji;

aMILUIMTyJa CHJIBI, pa3BHBAcMOH BUOPATOPOM HA BEPXHEH YaCTOTE,
OIpeAcIsaeTCA 0 QOPMYIIE:

P, = max( PBf) = max(m,-(oﬁA M ),

rIe m; — Macca COOPYXXEHHs, IPUBEJCHHAA K TOYKE [ YCTAaHOBKHM BHOpaTOpa
MpH IPOTHO3HPYEMOM Ha OCHOBE pacueToB opme KoyiebaHMH, COOTBET-

CTBYIOILICH KPYTOBOH YacCTOTe @, , ABJIAIOLIECHCA BEPXHEH YaCTOTOM AHANa30Ha

4acToT, B koTtopoM nposoaiarcs JATH ¢ moMmompro atoro subparopa; #j; —

ONpEAENAEMOE 10 MPOTHO3UPYEMON (POopMe KONCOAHUN OTHOILLICHHUE aMIUIUTY-
Ibl KOJIEOAHUH B TOYKE I K aMIUIMTYZie KOJeOaHHuK B TOYKE J; KaK U B IPEIbI-
OyIIEM ciiy4ae BelOMpaeTcs HauOonbliee 3HAYCHUE IO BCEMY MHOMXECTBY TO-
YeK J1.

Jns OpHEHTHUPOBKHU ITOJIE3HO UMETh BBHAY, UYTO (JOHOBBIC YPOBHHU BHO-
palnui Ha YpOBHE rpeOHs IIIyXHUX OCTOHHBIX MIOTHH O0BIYHO XapaKTEPHU3YIOTCS
aMIUINTYIaMH BHOporniepeMelieHHHd oT 1-2 1o 3-4 MM, Ha BOJOCJIMBHBIX CEK-
[UAX MPpH HepadOoTAXOIMX BOOCOPOCcCAX — TEMH XKe aMIUTUTYAaMH, a Ipu pabo-
TaOLMX (B 3aBUCHMOCTH OT PEXHMa) B HECKOJBKO pa3 OONBIIUMH, Ha KOHCT-
pykuuax 3paHus ['OC ypoBHH BHOpaLMil XapakTepU3YIOTCA aMILIMTYIaMH
BUOPONEPEMEINECHHUN OT HECKOJIBKHMX 10 AECATKOB MUKPOMETPOB.

Jl71s1 Hage)KHOM PEerucTpalMi ypOBHEH BHOpauuu, BO30yKIaeMOH BHO-
patopaMH, HE00XO0AMMO BO30YyXAaTh KOJCOAHMs C aMIUIUTylaMH HE MEHEE,
4YeM B TPH pa3a MPEBOCXOAAIIHNMHU (POHOBLIE.

5.3. PexoMeHayeTCs MpUMEHEHHE JeOalaHCHBIX BHOPATOPOB C 3JIEK-
TPONPUBOAOM, HOIYCKAIOIIUM PEryJIHPOBAHUE YACTOTHI B IIpeAeaX BCETO
HEOOXO0AMMOr0 AHUana3oHa 4acToT U C IEPEMEHHBIM. 1e0alaHCOM, YTOOBI IO -
4aTh TPEOYEMyIO0 aMILIUTYQy CHIIBI KaK Ha HHU3KHX, TAK ¥ HAa BBICOKMX YaCTO-
Tax. OHaKo, B pAle CIyUYaeB IJIs MEPEKPBITUS BCETO NMana3oHa 4acToOT OKAa3bl-
BAETCA HEOOXOAMMBIM NpHUMEHEHHEe ABYX H 0oJiee BUOPATOpPOB ¢ pa3sHBIMH
napaMeTpamH.

S.4. Eciii He0OXOAUMO HUCMBITaHUE COOPYKEHHUS HE TOJBKO Ha ropH-
30HTaJIbHYI0, HO M Ha BEPTUKAJIBHYIO COCTABIAIOIYI0 JUHAMHUYECKUX HaArpy-
30K, TO PEKOMEHIYETCA NPHMEHEHHE BHOPATOPOB, JAIOMIUX TAKYK) BO3MOX-
HOCTBh 0€3 3aMEHBI M CJIOXHOH NepeHanagkyl, B YaCTHOCTH, BUOPATOPOB C Iie-
PEKITIOYaeMBIM HallpaBICHUEM BO30YKIAOLIEH CHIIBI.
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5.5. Insa kpenyieHus BHOpaTOpPOB Ha BCEX IUIOILAAKAX, I/I€ HEOOXOOUMO
BO30YXIOCHHE AUHAMHYECKHX HArpPy30K, YCTPauBalTCs CTaJbHBIE 3aKJIaJHbIE
paMbl TpeOYEMBIX pa3sMEpPOB M HECYLIEH CNOCOOHOCTH. IIpM mpoeKTHPOBAHUU
3aKJaJHBIX PaM PEKOMEHIYETCS 00ECIeUYMTh HamnpshKeHHE, He MPEBbILIANICE
B MX 3JIEMEHTAX, conpukacarmmmxes ¢ 6eronoMm, 10 Mlla.

5.6. Kpennenue BuOparopa K 3akjaHBIM paMaM PEKOMEHAYETCS BbI-
TIOJIHATE C MOMOIIBI0 OONTOB, IUMHJEK JHOO NMEKTPOCBAPKON. B nmocneanem
Clly4yae KOHCTPYKIHUS 3aKNaJHOH paMbl JO/DKHA 0becrieuuBaTh H30ALHUI0 OeTo-
Ha OT BBICOKHX TEMIIEPATYP.

6. IPOBEJEHHUE HATYPHBIX JTUHAMHUYECKWX UCCJEIOBAHHUU

6.1. I1pn npoenenun /1Y, B 3aBUCHMOCTH OT BHJIa COOPYKEHHUS M CIIOCO-
0a BO30YXKIEHUA €ro KonebaHUH, pEKOMEHIYETCA MCHOJIB30BaTh Pa3lIHyHbIC
METOANKH.

6.2. 1lpu nposenecnuu JIM coopyxeHHnH, COACpKAINX UCTOYHUKH 3KC-
NAyaTaUMOHHBIX AUHAMHUUYECKUX Harpy3ok (3mauusa 1'OC, BoaoCcOpOCH H T.II.),
PEKOMEHAYETCA NMEPBOHAYAILHO C UCIIONAL3CBAHMEM JCIKOH NEePCHOCHOM M3-
MEPHUTENBHOH anmapaTtypsl IPOBECTH PEKOTHOCIHUPOBOYHOE 00CIEOBaAHUE
YPOBHEH KoJeOaHHUH KOHCTPYKUMUH B PA3IHYHBIX TOUYKAX COOPYKECHMUS IPH
Pa3HBIX peXUMaX UCTOYHHMKOB AMHAMHUYECKHX Harpy3ok. Ilocie 3Toro mo
pe3yJbTaTaM PEKOIHOCLMPOBKH Ha HauboJice HEONAronpUsITHHIX 110 YPOBHIM
BUOpALIMK CEKLHMIX COOPYXKEHHA MPOBOMATCA JCTAJbHBIC HCCIECIOBAHUSA C
IPUMEHEHHEM CUHXPOHHOH pErucTpaluu BHOpalni B HEOOXOIUMOM KOJIHYE-
CTBE TOUYECK Ha BCEX HauOoJiee HeOIaronpuATHLIX PeXXUMax.

© 6.3. /Ins BeIsBNEHHA Hanbolee HeONaronpusaTHOTO MCTOYHHKA BHOpa-
Uil PEKOMEHAYETCA NMPOBOAUTEL MCHBITAHUS IMOOYEPEAHO IIPH padoTe TONBKO
OQHOI0 MCTOYHHMKA AWHAMHUYECKUX HAIPY30K, JH0O0, €Ciid 3TO HEBO3ZMOXKHO, TO
[IPU Pa3TUYHBIX KOMOMHAUUSIX 3THX MCTOYHHMKOB, MAAIOIIMX BO3MOXXHOCTEH IMY-
TEM COTIOCTABJICHUS YCTAHOBUTH HaHOoJIee HEOIAronpUsITHEIA HCTOYHHK.

6.4. IIpu nposenennn JIM COOpyXKEHHH ¢ TOMOIULIO CIIEUHANTBHBIX
CPEACTB BO30YXKACHUS BHOpAUUH peKOMEHAyeTCsS 00CNIEeOBATh HA KaXJIOM
COOPYXEHHHM BCE XapaKTEepHbIC €ro cekuuu. Hanpumep, npu o0CiHeqoBaHHU
TIIyX0l OETOHHOM TTOTUHBI, UMEIOIEN DOBITYIO TIPOTIKEHHOCTE, PEKOMEHY-
eTCs 00CnIeN0BATh CEKIIMM HauOOIBIICH, CPEIHEM U HAMMEHBIIIEH BBICOTHI.

6.5. Pexomennyercs nposoauth xaxaoe IV nsa pasa B ro — B Hagane
BECHBl H OCE€HH, B MOMEHTHl MUHUMAJIBHOIO U MaKCHMaJIBHOTO PaCKpPBITHS
MEXCEKIIMOHHBIX LBOB, 4 Ha MOAIOPHBIX COOPYXEHHUAX C BOJOXPaHUIUIIAMH
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roAAYHOTO MM MHOIOJIETHETO PErYJIUPOBAHMS — B MOMEHTHI MUHHMAJIBHOIO
(kenarensHo YMO) u makcumansHoro (HIIY unm ®IIY) yposHen BOIBI B
BOIOXpaHHIHIIE.

B Havasie BECHBI B JIONTABOJIKOBBIM MEPUOL MUHHUMANBHOIO CTOKa OOBIY-
HO YJIa€TCs KPOME TOr0 B IIHPOKHX IpelesiaXx MaHEeBPUPOBATH PEXUMaAMH
KKAOro THApoarperaTa OT MOJHOH OCTAaHOBKH 0 KPaTKOBPEMEHHOI'0 Habopa
[TOJIHOM MOIIIHOCTH.

6.6. Ha BOnOCOPOCHBIX COOPYXEHUAX peKOMEHAyeTcs npoBoauTs I B
MaBOAKOBBIM IEPHOM, KOTIa CKIaJbIBaeTCsad Haunbosee OnaronpusTHas BO3-
MOXXHOCTh CO3JaBaTh Pa3IHW4YHBIC COYECTaHUs pabOTarolux X HepaboTaroUMX
BOJIOCOPOCOB.

6.7. Ilpu npoBegenun JIM ¢ 1Heapl0 MPOrHO3UPOBAHNA HAUOOIBIIHUX
ypOBHEH BHOpauMny Ha pabouMx MecTax MepCcoHala UM B MECTaxX YCTAHOBKU
TEXHOJOTHYECKOro 000pYAOBaHHA, 1YBCTBHTEILHOIO K BHOpaLMaM, AaTYHKH
YCTAHABJAMBAIOTCA HAa 00CHEeNYyEeMBIX KOHCTPYKUMAX U BONH3H HCTOYHHKOB
TUHAMHAYECKHX HArpy30K AN YCTAHOBJICHUS CBA3U MEXJY UX PEXKUMaMM.

6.8. Ilpu nposeaennu M ¢ uennpio rpoOrHo3UpoOBaHUd YCTOHYHMBOCTH
COOPYXEHUSI U HAaNpsSHKEHHM B €ro Tele AATYHKH HEOOXOOHMO Pa3MECTUMTH Ha
COOPY)XEHMH TaK M B TAKOM KOJHYECTBE, YTOOB! O UX CHHXPOHHO 3aIlHCaH-
HBIM TTOKa3aHUSAM MOXHO OBLJIO MOCTPOUTHL (POPMEI KOJIEDaHHUM COOPYXEHHUS Ha
KaXI0H 4acTOTe, OCOOEHHO — Ha PE30HAHCHBIX YACTOTaX, JU0O XapaKTepHBIX
4acTOTaX BBIHYXXACHHBIX KOJICOAHMH OT DKCIITyaTaAlHOHHLIX HAarpy30K.

6.9. MccnenoBannio KonecOaHUM COOPYXEHHUS WIH CTPOUTEIBHON KOHCT-
PYKIIMHM JOJHKHO MpEAECTBOBATh COCTABICHHME NPOTPaMMBI MCNBITaHUH. B
IIpOrpaMMe YKa3bIBalOTCA: OOBEKT H LieNIb UCIILITaHUH, TUIIEI BHOPOHU3MEPHTENL-
HOM ammnapaTypbl, TOYKH W HampaBJICHHE H3MEPEHHUS BHOpanui, HeoOXO-
JYMBbIE PEXXAMbl HCTOYHUKOB BUOpauuy, 3aMEepeHHBIC BEJUYHHB] IIPH HCIIBITA-
HUU, HEOOXOoaZuMOe BpeMs AJS HUCIBITAHUH, B KakoW opMe NOXKHBI OBITH
BBIJAHBI pPe3yJbTaThl MCNBITAaHUNK. IIporpamMma yTBepXaaercsad aIMHHUCTPA-
IIUEeH, OTBETCTBEHHOM 33 3KCIUTYaTalUIO 00CNEeayEMOT0 COOPYKEHHUS.

6.10. IIpn u3MepeHnsX BUOpaUMH COOPYKEHHS IONb3YIOTCSI METOIHKOH
CTYTIEHYAaTOro U3MEHEHUS PEeXXUMOB UCTOYHUKOB BHOpaI[HH.

6.11. Ilpu uccrenoBaHuAX KolleOaHMH, BBI3BAaHHBIX pabOTOM arperaros,
3aMUCH MPOU3BOAATCS MPH PA3JIMYHBIX HANPYy3KaxX M UX COUETAHUAX HA arpera-
Tax.

6.12. ITpu nposenenun M coopy>ke€HHH, NOABEPKEHHBIX JTHHAMHYEC-
KUM Harpyskam, oCOOEHHO OT TMApOarperaToB, yUuThIBas CIY4aHHOCTh COOTHO-
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meHud a3 Harpy3oK OT KaXKJOro arperara npu KaX oM €ro InyCcKe, peKOMEH-
OYETCS BRIIOJIHATE MHOTOKpPATHBIE U3MEPEHUSI BUOpAIIUM MOCIE OCTAHOBOK H 11O-
BTOPHBIX MYCKOB arperartos.

6.13. Ilpu uccaenoBaHuu kojiebaHuH BOAOCIHBHEIX TUIOTHH 3aTBOPHI
UCCHENYEMON CEKUMH KPAaTKOBPEMEHHO MOAHUMAIOTCA CTYNEHAMH Ha ONpele-
JICHHYIO BBICOTY. IIpH xaXaoM U3 NONOXECHHUH HNPOM3BOIOUTCA 3aIlHCh KoJieha-
HHH.

7. OPTAHM3AIIMS NOCTOSIHHBIX HABJIOJEHMI 3A BUBPAIIMEN

7.1. B coorBerctBuu P/ 34.20.501-95 u [2] B 32aBUCHMOCTH OT yCIOBHHM
IKCIUTyaTallUh PEKOMEHAYETCA MIPOBOAUTE MOCTOSHHBIE IUHAMHUYECKUE UCCIIE-
NOBaHMWA HA OCTOHHBIX IUIOTHHAX | Kiacca, noaBeprarolUXcs CYIECTBEHHBIM
JIHHAMHUYECKHUM BO3ACHCTBUAM. KpoMe TOro, mpu M3MEHEHHUH YCIOBHH DKC-
IIyaTailui U NOABJICHHH MOBBILICHHBIX BUOpAIHH Ha KOHCTPYKITHAX T'MAPOCOO-
PYXEHHH NPOBOAATCS HAOJIOACHHUA MO CHEHHAIBHO pa3paboTaHHBIM IIPO-
rpaMMaM.

7.2. Ha rugporexuudeckux coopyxenusix I u Il knacca pasMmenieHue
anmnaparypel A NOCTOSHHOTO HAOMIOACHUS 3a JHUHAMHYECCKHMH SBICHUAMH
OOBIYHO NPEAYCMATPUBAECTCA B TEXHHYECKOM M pabovyeM MpOeKTe THApOy3Iia.

7.3. IIpUMEHSIOTCSA CNEAYIONUIHE METOABI OpraHu3aluy padoT:

a) YCTaHOBKA ‘‘3aKJIaflHON’ ammapaTypsl — JaTYUMKH BMeECTE C Kabenem
3aKJIafbIBAIOT B OCTOH COOPYXCHHS B CTPOUTENBHEBIN IIEPHO; B JAIbHEHILEM

X U3BJICUCHHUE U 3aMEHA NPAaKTUYECKH HEBO3ZMOXKHEI,

0) HCIIONB30BaHNE CBEMHOH annapaTrypsl — B CTPOMTENEHEIN IEPHOTL
3aKJ1aABIBAIOT B OCTOH TONBKO rHE3/1a U MPUCNIOCOOJIEHUA, NMPEIHAa3HAUYCHHbBIE
IUIA YCTAHOBKH U3MEPHUTEIIBHOM anmapaTyphl.

7.4. CocTaB nNpUMEHSEMOH anmnapaTypbl, KOJIMYECTBO JAaTYUKOB U pas-
MEILICHNE UX HA COOPYKEHHH OIPEAENAIOTCA LEesAMHA UCCIIEOBAaHUNA M KOHCT-
PYKTHBHBIMU OCOOE€HHOCTIMHU COoOpyXeHMUs. [103TOMY NpOEKT pa3MeElleHHUS
arnaparypsl TpedbyeT KaxkAbld pa3 WHAWBHAYAJIBHOTO MOAX0Aa W JOKEH CO-
CTABIATHLCA C MPUBICUCHUEM CIICTHANHIUPOBAHHBIX OpraHH3aIHH.

7.5. Ilpu cocraBneHUM NpoeKTa pa3MEIIeHNs NAaTYHUKOB JaBJICHMSA Clie-

JYET ONUPATHCA Ha PE3yIbTAThl MOJEIBLHBIX M HATYPHBIX UCCIIEIOBAHUH ITyJIbCa-
MM JaBJICHUSI, BBITIOJIHEHHBIX HA COOPYXEHUAX, OITU3KUX IO KOHCTPYKIIUH.
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7.6. I onpeneneHuss KOJU4YeCcTBa NAaTUYMKOB KaXIOTO THIIA CAEAYET
OIrpaHUYHTECA PA3yMHBLIM MHHHUMYMOM, JOCTATOYHBIM I PEIIEHHUS NOCTAaB-
JICHHBIX 3a4adJ.

7.7. 1IpH BBITONHEHHH NOATOTOBUTEIBHBIX CTPOUTENBHO-MOHTAXHBIX
paboT HEOOXOAUMM NOCTOSHHEBIA aBTOPCKHM HAA30p CO CTOPOHBI IPEACTABH-
TEJICH OPraHU3aluM, BHIIONHAIOMEH HCCIeIOBaH .

7.8. IIpy MOCTOAHHBIX JHHAMHYCCKHAX HCCIEIOBAHMAX, KaK MOKA3bhIBACT
OMBIT, 0OJIee NPEANOYTHTENBRHON OKA3bIBAETCA CXEMA C MCIMOJIB30BAHUEM CHEM-
HOH anmaparypel.

7.9. Ilpyn npoBeAeHUN HCCTIeJOBAHUHA BOZOCOPOCHBIX COOPYKEHHUH H 311a-
HUM [ OC pekoMeHayeTcs pacnojiaraTh anmnapatypy B CpeaHEH YaCTH COOpPYXKe-
HUA U1 TOTO, YTOOB! YMEHLIIMTE BAUSHHE HA HCCACAYECMBIE TIPOLECCHI OOKOBBIX
CONIPSHKEHUM C COCEAHUMH COOPYKECHUAMM.

7.10. KonndecTBO BUOPOAATUMKOB M MX PACIIOIOXKEHUE HA COOPYKEHUH
JOJKHBI 00€CIIeYUTh BO3MOXKHOCTD OIpeAcIeHUs POpMBI KOIEOaHHN COOpPYIKE-
HUS.

7.11. TeH304aTYHKH MOHTHPYIOT B T€X MECTaX KOHCTPYKLHH, TIe MO
pacuyeTaM AOIKHBI Habmomarhes HaunOonbiuue aedopMauuu. Hexoropoe Ko-
JTMYECTBO UX CHENYET NPEAYCMOTPETh Ha YUYACTKaX BO3MOXXHBIX KOHICHTpALUH
HaIPKCHHUH.

7.12. Ilpu npou3BoaCcTBE CAMHUX U3MEPEHUH CTABUTCA 3a7ada NONYUYHTh
BO3MOXHO 0o0Jiee NTONHYI0 HHOOPMAIIMIO ¢ MOMOIIBIO CO3MAHHOH CETH JATYH-
KOB. OOBIUHO U3MEPECHHUS OPraHU3yIOT B HECKONBKO LUKIOB. IIpH BEIMOTHEHHUH
HaTYpPHBIX JUHAMHYECKHX MUCCJICIOBAHUH COODYXEHUH C IIPUMEHEHHUEM IPHU-
O0pOB, CMOHTHUPOBAHHBIX HA COOPYKEHHH, B LIENIIX OXBAaTa BO3MOXKHO OOMbIIe-
ro Auana3oHa U3MEeHEHHS YCIOBHM OIIBITA, BCETIa CTPEMATCS NIPOBOAUTH UCTIHI-
TaHVs, MEHASA PESKUMBI HCTOYHHUKOB BUOpALIUM TI0 ONPEACIICHHON MPOrpaMMe,
COCTaBJICHHOH CIICLHAIU3NPOBAHHON OPraHU3alEH H COITIACOBAHHOM CO CITYXK-
OOH 3KCITyaTallHH COOPYKEHHIA.

7.13. IloBTOpPAsS UHMKIIBI U3MEPEHUN IIPH U3MEHAIOIIMXCS JTUHAMHYECKHUX
Harpy3Kax, Harope, ropu3soHrax Obe@oB M Mp., NOMYYaArOT JaHHEIE O BIUAHUM
3TUX YCIOBHH HA JUHAMHYECKOE COCTOSHUE COOPYKEHUH.

7.14. IIpu oueHke DOMYCTUMOCTH T€X WM HHBIX JUHAMHYECKUX fABJIC-
HHUH B COOPYXXEHUAX CIENYET MOJIB30BaTHCA PEKOMEHAALMSIMHU paszena 9 Hactos-
[IET0 JOKYMEHTA U CTIPaBOYHBIMHU HaHHpIMH IT37-88 u [12, 13].
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8. METOJUKA OBPABOTKH JAHHBIX HATYPHBIX HABJIOJEHHUU

8.1. Meronuka oOpabOTKH 3KCHEPUMEHTAIBHOIO MarepHata 3aBUCHT
OT XapakTepa 3aperHCTPHPOBAHHEIX MPOLECCOB U MOCTABJEHHBIX 3a1ad. Huke
[IPUBEACHBI MPAKTUYECKUE PEKOMEHJAUUH 110 00paboTKE TIPUMEHUTENBHO K
HECKOJBKHM TUIIaM K0J1€0aTeNbHBIX MPOLECCOB, ¢ KOTOPHIMH HacTO IPHUXO-
JIATCSA BCTPEUYATHCA IIPH IKCIIEPUMEHTANBHBIX UCCIEJOBAHUAX BUOPALIHU COOPY-
KEHUHU.

8.2. O6paboTtka BUOpOrpaMM NEPHOIMYECKHX KOJieOaHui, OnpeaeicHue
4aCTOTBI, AMIUIUTYIBI, & TAKXE ()a30BOr0 CABHUra (OTHOCHUTENLHO APYTUX IrapMo-
HA4YECKHUX KOJIeOaHHH ) Ha OCLMIIIOrpahHIeCKOM KPUBOH HE IIPEICTaBIsgET TPY -
HOCTEM.

J151 NOBBIIEHUSI TOYHOCTH ONPEAE/IEHUS YaCTOThI PEKOMEHAYETCS OpaTh
s 06pabOTKM y4acTOK OCIHHJIIOrpaMMbl, COOTBETCTBYIOIUNA HECKOIBKHUM
nepruogaM KojaeOaHH.

AMILIUTYAa niepeMenienus (CKOpOCTH, YCKOPEHMS ) IPH YaCTOTE Kojeha-
HUM [

)
2V (f)

rme 24,y — HABoOMHag amruiuTyxa (pasMax) OCHHLIOrpadH4ecKOd KpHBOWM;

V() — 3HaueHHEe aMIUIUTYJHO-4aCTOTHOM XapakTEPUCTHUKH BUOporpada (Beno-
curpa@a, akceneporpada) Ha 4acToTe f; P — KO3PPHLiucHT 3arpybicHuA.

AMIUIATY/IBI IBYXKOMIIOHCHTHBIX KOJICOAHMH ONPEAETAIOTCS pa3eiibHO
IS KaXA0H KOMIIOHEHTBI, JJis 4ero nMpoBOAAT orudbarumue konebanusda. B
3TOM CJIy4ae HH3KO4aCTOTHAs KOMIIOHEHTA UMEET ABOMHYIO aMILIMTYyay 24 , a
BBICOKOYACTOTHasA — 24,.

IIpu cnoxuon Ppopme KpUBOH BHOPALMHM TAKXKE IPOBOJATCA Orudalo-
[IHE KPUBbIE BUOpALMM. AMIUIMTYAa OCHOBHOM ITapMOHHKH 3/IECh paBHa 24 , a

Apyrou — 24, .

AMIIHATY Bl TPEXKOMITOHEHTHBIX KOJIEOAHUH MOXKHO YCTAHOBUTH METO-
oOM Orudaronyx: Ha OCHOBHYKO FAPMOHHKY C aMIUIUTYJA0H 2A HakiaagblBa-
KTCA ABE KOMIIOHCHTSHI, CocTapiagomue Onennd. Kakx U3BeCTHO, npu DueHUsX
CYMMa aMIUIMTYJ COCTaBJISIOIIMX apMOHMK paBHa pa3Mmepy "Topba™ KpHBOH
OMCHHS, a pa3HOCTh aMILIUTY/]] - pa3Mepy CY>KECHHOH 4acTH, T.€.

c=24+24,; d=24 —24,,

OTKYJia
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2A2=C_d; 2A1_C+d.

2 2

OnpeneneHue CKOPOCTH U YCKOpeHHUs npu BHbOpaumH. B psane cayuaes

HEOOXOAMMO 3HaTh CKOPOCTH U YCKOPEHHUE CMENICHU KOHCTPYKIUMH IPH BUOpa-

IIMY, YTO TIO3BOJISIET OLICHUTH, HAIIPHMEP, M0 YCKOPEHUIO YPOBEHL BUOpAIUH

(B nenubenax), a TakkKe JONONHUTENBHBIE YCHIUSA HA KOHCTPYKLHIO OT €€

IEUCTBHS, TAK KaK CHJIa paBHa Macce, yMHOXXEHHOM Ha YCKOpeHue: P=ma, rae

m — Macca; a — yckopeHue. Macca, Harpyxarwomas JaHHYI0 KOHCTPYKUHMIO, B

OOJNBIIMHCTBE CIIyYaeB, U3BECTHA, @ YCKOPEHHE ONpeaenseTcs 110 KpUBOH BHO-

paiud. B nepBoM npHOMMKEHNH BETBh HHTEPECYIOLIEH Hac KpUBOH BUOpanuu

MOKET OBITh 3aMCHEHA CUHYCOUZIOH, TOIa CKOPOCTh ¥ YCKOPEHHE ONPEIENA0T-

Cs Tak:

V=A®n cosnt, a =-Aw’sinmt.

rae A — aMuMTya JaHHOM BETBH KpHMBOHM BHOpaLiny; (O — Kpyrosas 4acToTa,

l/c; o =2n/T; T— nepnon xoncbauus, C.
8.3. O6paboTKa 3anuceit Cay4daiHbIX NIPOLIECCOB.
XapaKTepUCTHKAMHU CIYYaHHBIX HPOLECCOB ABISIOTCA:
1. CpengHee o ancaM6ii10 3Ha4EHUE CTy4aiHON BEIMYHUHEL
T
x = lim 1 x(t)dt;
T—o© 21

TaK KaK Ha OCHWLJIOrpaMME aMIUIHUTYABI BUOpaUMHU NMPUHUMAKOT 3HAYCHHE + U
—, TO CpeflHeE 3HAUCHUE (PYHKIMM B OTpe3ke BpeMeHH —T, +1 INpHHHUMAIOT

paBHBIM HYII0. Pa3MepHOCTP X Takas XK€, KaK M pa3MEpPHOCTh UCCIEeAYEMOH
BEJINYHHEL
2. CpeiHee KBaJIpaTHYHOE OTKIOHEHHE CIYYaHHOH BEIUYUHBI G HIH

TUCIIEPCHS G-

T
] 2

20N 2 Qi

x“(t)=o0o —711_?30 T J‘T[x(t)] dt.

3. Koppensunonnas pyHkuus mpouecca

R.(1)= ilim — | x(¢ +1)x(2)dt.
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[Tpy HaTMUHUKM ABYX CIIyYaHHBIX IIPOLECCOB X(?) U y(t) B3aUMHAasA KOPpENALIMOH-
Hast QYHKIHA ny(’l:) OIIPEALIIAETCSA KaK
| T
R, (1)= 711_1}130-2—7; x(t+1)y(t)dt.
~T
Koppensauuousas GyHKIUS XapakTePU3yeT CTENCHDL CBA3M MEXAY coOoM Ciay-
YaWHBIX (DYHKIHAI B MOMEHTHI ¢ U [+T.

OueBupaHo, uTo R .(0) = Gf. =X%(1). PasMepHOCTh KOpPENALMOHHOU

¢ YHKIMH COOTBETCTBYET KBaAPAaTy PAa3MEPHOCTH U3MEPSACMOH BEIIHYHHEI.

KoagpdunueHToOM KOppelslUn ABYX CAYYaHHBIX BEJIHYHH X(1) U y(t)
HA3bIBAETCS OTHOLICHHAE HX KOPPEASIMOHHOIO MOMEHTA K CPEIHEMY MEOMETPHU-
YECKOMY HX OJUCTICPCHH:

K K

— Yy X
Ly = -
JD.D, ©.0,

KoadpuiiueHT koppeaaunu — 6e3pasMepHas BEIMYHHA H MOJYJIb €0 HE MOXET
OBITH 00JIbIIE € IMHHUIIBI.

4. CnekTpalbHas IUIOTHOCTh CIYUYAHHON (DYHKIIMH, KOTOPYIO MOJTYyYaroT,
nipuMesss npeodpasosanue Oypre. OHa ABIACTCA paciipeAeIeHHEM 10 4acTo-
TaM MOILHOCTH CY4arHOH (QYHKUMU.

o0

0g)

—_— - . 1 I. — -— IOV . 2 l' -— »

S () =— J R.(t)e” dt = -——-J R, (1) cosmtdr.
I h T A

3Ha4YCHUE CIIEKTPAILHOH IIJIOTHOCTH € YaCTOTON (® KOJNMUECTBEHHO XapaKTEpPH-

3YEeT JONKO BO3MYILUEHHUH C 3TOM 4acTOTOH B OOILIEM CIIYYaHHOM MpOLIECCE.
O6paboTka 3amuceil CTalHOHAPHEBIX CIIYYaHHBIX IPOIECCOB IPOU3BO-

OUTCSA C IPUBJICYCHUEM METOI0B KOPPETSLIUOHHOrO CIIEKTPAJILHOrO aHAJIM3a.

9. KPUTEPMHN OIIEHKHM JONYCTHMMOI'O YPOBHSI KOJEBAHUUN

9.1. Ob111Me TTOJIOXKEHHH.

JlonyCcTHMBIN YPOBCHb KONeOaHUH COOPYKEHHH, HOABEPraouxca JH-
HAMHYECKHM BO3JICUCTBHAM, ONPEACIACTCA:

a) PHU3HONIOTUYECKHUM BO3JIEHCTBUEM KOJIEOAHUH HA JHOACH;

0) Hecyiel CriocOOHOCTRIO (TIPOYHOCTHI), YCTOMUYHBOCTBIO M BHIHOCITH-
BOCTBIO KOHCTPYKTHBHBIX 3JIEMEHTOB KOJNEOMOMIMXCA KOHCTPYKIUMI);
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B) BIHSHHUEM KONEOAHUN HAa TEXHOJOTHYECKOE 000pYyIOBAHME.

9.2. CanurapHbie HOPMEBI Ha BUOpalHIo.

9.2.1. [lercTByIOIIHE B HACTOAIEE BpEMS CAHUTAPHBIE HOPMEI Ha BUOPa-
nuto npueeaeHsl B 'OCT 12.1.012-90.

9.2.2. B 3aBUCUMOCTH OT KaTEropuu BHOpalMHi HOPMHPYEMBIMH ITOKA-
3aTEIAMHU BUOPAITMOHHON HArpy3KH Ha OnepaTopa, HaxOo4Ilerocs Ha padoyem
MECTE, ABIAKTCA OQHOYUCIIOBLIE [IapaMeTphl UM CIIEKTP BUOpALMH, YCTAHOB-
neHHsle HopMaMu Munsapasa CCCP.

9.2.3. ind ruaApOTEXHUYECKUX COOPYKEHHUH, HAXOAAIUXCS B AKCILIyaTa-
I, PEKOMEHYEeTCA BUOPAUMOHHYIO Harpy3Ky, JeHCTBYIONIYIO Ha ofepaTopa,
ONpEaCHATh Yepe3 crnekTp BuOpanuu. B 3TOM cliyyae HOpMHPYEMBIMH
MOKa3aTeasaMu 0o0Ied BHOpaLMM SBIAKOTCA CPEIHCKBAJAPATHYHBIC 3HAYCHHUS
BUOPOYCKOpEHHUA (BHOPOCKOPOCTH) MK HX JIOTapU(PMHUYECKHE YPOBHH B
TPETHOKTABHEIX MOJIOCAaX CO CpeaHereoMeTrpuyeckumu yacroramu: 0,8; 1,0;
1,2; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; 10,0; 12,5; 16; 20; 25; 31,5; 40; 50;
63; 80 I

9.2.4. B COOTBETCTBMM C CAHHTAPHBIMH HOPMAaMH Ha THAPOTEXHHYIEC-
KHX COOPYXEHHAX CIEAYET paCCMaTpPUBATh CICAYIOIIME TPH KaTErOpruH BHOpa-
10508

3 tin “a” — obwias TexHoJorudyeckas BHOpauus, BO3ACHCTBYIONIAS Ha
OIEepaTOPOB CTALMOHAPHBIX MALLMH U 0O0OpYAOBaHHUS WIH Iepeaaromascs Ha
paboumre MecTa, He UMEIOIIHE UCTOYHUKOB BUOpALMH;

3 tun “0” — obmaa TexHoJoruyeckas BUOpalys, Nnepenarolasacs Ha
pabodmre Mecta B CKJIagax, CTOMOBBIX, OBITOBBIX, JCKYPHBIX H APYTHX NMPOU3-
BOJACTBEHHBIX NOMELICHUAX, IIe HeT FreHepHPYIONINX BUOpALIMI0 MAIlIHH;

3 tin “B” — BuOpauus Ha pabounx MecTax pabOTHHKOB YMCTBEHHOIO
TpyJa ¥ NEPCOHANA, HE 3aHUMAIOILIET0Cs (PU3UIYECKUM TPYAOM.

9.2.5. HopMel ciexTpanbHBIX ITOKa3aTened BUOPALIMOHHON HArpy3KH Ha
ONEepaToOpPOB INA Kareropuii Bubpauuu 3 “a” 1 3 “B” 1pU JIUTEIBHOCTH BUOpa-
[THOHHOI'O BO3ACHUCTBHUS § YacOB MPUBEACHBI COOTBETCTBEHHO B TA0M. 1-2.

Hna xkareropuu 3 “6” HopMOHW BHOPALIMOHHOM HArpPy3KH SBASIOTCSA
yKa3aHHbIE B Ta0J. 1 HOpMBI, 3HaYyeHHs KOTOPBIX YMHOXeHBI Ha (0,4, a ypOBHH
YMEHBIICHL! Ha & Ib.

9.2.6. HopMmy BUOpauOHHON HAarpy3KH Ha OIlepaTopa Ipu JITHTETEHOCTH

BO3ACHCTBHA MeHee 8 4acoB (480 MHH.) ONpeAensioT no Gopmyne

480

U =“480\ 7

23



roe u,,— HOpMa BHOpDALMOHHOH Harpys3ku s ANMTENBHOCTH BHOpauuy
480 MHH; 1 — IJIKTEIBHOCTH BO3ACUCTBUA BUOpaLHH.

Ilpu 7'< 30 MHUH B KaueCTBEC HOPMBI IPHHUMAIOT 3HAYECHHUE, BBIYHUCIIEHHOE
wig 7' = 30 MuH.

9.2.7. Ilpu pEMOHTE M PEKOHCTPYKIMH B NMPOCKTUPOBOYHBIX pacyeTrax
CTPOMTENBbHBIX KOHCTPYKIIMH HA pabO4YHUX MECTaxX B MPOU3BOACTBEHHEIX MO-
MEIUEHUAX NPU TAaPMOHUYECKOH U MOJUTapMOHHYECKON BUOpaluH, €CIH B
Ipefeaax KakJoM OKTABHOH ITOJOCHI HAaXOAUTCS HE 00Jiee OJJHOM COCTaBJIAIO-
e, UCITOIB3YIOT aMIUTUTYAy BHOponepeMelcHus. JlonyCcTUMBIE aMILUIUTYIbI
BUOpONEepeMEIICHUA IS HACTOT FrapMOHRUECKUX COCTABAAIOIIUX, COOTBETCTBY-
IONIHX CPEOHEreOMETPHUYECKHM YAaCTOTaM OKTABHEIX IIOJIOC, NPHUBEIIECHE! B
TabI1. 2.

J171s 4acTOT, OTIIMYHBIX OT YKa3aHHLIX B TAONMIE, NOMTYCTUMEIE aMIIIH-
TyJbl BHOPOIIEPEMELLICHHUA ONPEACHAOTCA HHTepnoaauuen. I1Ilpu nonurapMoHu-
4EeCKOW BHOpAalUH AONYCTHMbIE aMIIKUTYAB BHOpOINEpEMEIICHUS HAXOIAT
o Tadi1. 2 U1 KaXKIIOM COCTaBIAIOIEH IO €€ YaCTOTeE.
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Tabnuya ]
CauuTapHble HOPMbI CNIEKTPANbLHBIX NOKa3aTej el BUOPAIIHOHHOM HArPY3KH
Ha oneparTopa

Cpenne- HopMaTHBHEIE 3HAYECHH

HECKHC

OO6wmaa BHOpanyi, KaTeropua 3, TUI «a»
0,09 99 0,9
0,08 0,14 98 103 0,64
0,071 97 0,46

Bl/3 B 1/1 B 1/3 B 1/1
OKT. OKT. * OKT. OKT.

96 0,32 0,45
0,1 95 100 0,23

95 0,18

0,22

0,20

0,20

111 0,12
0,80 113 118 0,12 0,20 87 92
115 0,12 87
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Cpense-
T€OMETPH-

YCCKHC

4YaCTOTE]
moJjoc, I'm

25,0
31,5
40,0

Ipoodonoicenue mabauyor 1

HopMaTHUBHBIE 3HAYCHU S

BUODOVCKODEHU A BUODOCKODOCTH
 owmcr | m | wmctio®r | aB

Bl/ | B1/3 81/3 | B 1/l
OKT. OKT. OKT. OKT. OKT. OKT. OKT. OKT.
O61ast BUOpaIUs, KATErOpH 3, THII «B»
0,0125 82 0,13 88
0,0112 | 0,02 81 86 0,09 | 0,18 85 91
0,01 80 | 0,063 82
79 79
0,014 | 78 76 82
1
72
; |||ii||

78

0,025 0,0
0,032 | 0,056 | 90 | 95 |0016]0,028| 70 | 75
0,04 92 0,016 70
94 70
0,112 | 96 | 101 0,028 70 | 75
08 | 70




Tabnuya 2
CaHMTapHbie HOPMBI CIEKTPAJIBHBIX NOKa3aTelell BHOPALHOHHON HATPY3KH
Ha oneparopa. JlokajabHas BuOpauus

CpennereoMerpuuec- HopMaruBHBIC 3HAYEHHUS B HANIPaBICHHUAX
KHUE YaCTOTHI

OKTaBHBIX IOJIOC, BHOPOYCKOPEHUA
2,8
1,4
1,4
1,4
1,4

1,4
1,4
1,4

9.3. OneHka JOmyCTUMOCTH IMHAMHYECKUX SBJIICHHH IO X BIMSHHIO Ha
O0IIYI0O YCTOMYHBOCTD, IIPOYHOCTEH M BHIHOCITHBOCTE KOHCTPYKTHBHBIX 3JIEMEH-
TOB.

9.3.1. IIpu 00paboTKe pe3ynbTaTOB U3MEPEHHH C IEIBKO MPOTHO3HPOBA-
HHUSI YCTOMYUBOCTH, NPOYHOCTH M BBIHOCIHUBOCTH COOPYXKECHUH PEKOMEH]Y-
€TCS TI0 BBIABJIECHHBIM (OpPMaM BBIHYXJCHHBIX KOJNEOAHHUH ONpEenesIsTh CHJIBI
MHEpUMH COOCTBEHHBIX MacC COOPYKEHHA M 000pyZ0BaHNA M MPOBEPITH yC-
TOMYUBOCTE U NMPOYHOCTH COOPY>XECHHSA TPH CYMMAapHOM KBa3HCTaTHYECKOM
JEHCTBUM CTATUYECKHX M JHHAMHYECKUX (B TOM YHCJIC UHEPIIHOHHBIX) HArpy-
30K B HaHOoOIee HeONMaronprusITHLEIX COYETaHHIX.

9.3.2. llpu nposepke 00mIeH YCTOMYHMBOCTH Ha CIABHI KOMITOHEHTBI
PacYeTHBIX aMIUIMTYI IHMHAMHUYECKUX CHMJI, NapaJUISIBHBIX PaBHOIACHCTBYIO-
€N CTATHUYECKUX COBHUTAIOIUX CHJI, apU(PMETHUCCKH JOOABIAIOT K CTaTHYEC-
KHM, a2 KOMIIOHEHTBI PACUETHBIX aMIUTUTYI AMHAMHYECKHX CHII, Iapallieib-
HEIX PaBHOIAENUCTBYIOUIEH HOPMAJIBHBIX K MIOBEPXHOCTH CABHIA CHJI, apH(PMETH-
YECKU BBIYUTAIOT U3 CTATHYECKHUX.
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IIpu nposepke o0IEel YCTOMYHBOCTH Ha OHPOKHIBIBAHHE BOKPYT OIIpe-
OCICHHOH TOYKM MOMEHTHI PAacHETHBIX aMIIJIMTYJ BCEX AHHAMHUYECKHUX CHUI
apH(PMETUYECKH CYMMHUPYIOT ¢ MOMEHTOM CTATHYECKHX ONPOKHIBIBAIOIINX
CHIL.

[Ipu TakoMm crnocobe CyMMHPOBAHHUS MONYYAETCA OLIEHKa KO3 PUIHEHTA
3a1aca YCTOMYMBOCTH ““CHU3Y”, T.€. 3TOT KOIPPHUUUEHT peaibHO HE MOXKET OBITh
HU)KE BBIYHCIICHHOrO, a (PakTHYECKasd YCTOMUYHMBOCTh BCErAa BEIIIC MJIH pPaBHA
PACYETHOH.

Ecnu pacyeTrHas yCTOHYMBOCTD, BBIYMCAEHHAA TAKHUM CIIOCOOOM, OKa3bI-
BACTCA MEHEE HOPMATHBHOH, TO HEOOXOAUMO BBINOJIHEHHE BTOPOH CTAqUHU
pPacyeToB, C YUYETOM PEAIbLHO BO3MOXXHBIX COOTHOLICHWH (a3 JUHAMHYECKUX
CHIL

9.3.3. IIp¥ oLieHKE NMPOYHOCTH H BBIHOCIMBOCTH KOJCOMIOUEHCA KOHCT-
PYKUMH HauOOJIee pacnpOCTpaHeH METOJ, CBA3AHHBIH C BBHIYMCICHUEM BHYT-
PEHHHUX YCHIIMH IO pacdyeTHOH dopme konebaHUH Ha OCHOBE HU3MEPEHUS aM-

NJIUTYABl B OJITHOM U3 TOYCK KOHCTPYKLIMH H C HCIOJH30BAHUEM AAHHBIX CTaTH-
YECKOro pacyeTa KOHCTPYKIMH Ha MPOYHOCTh. B 3TOM Ciydyae OLIeHKa KOHCT-

PYKLHH II0 YCIOBHUAM €€ IMPOYHOCTH U BBIHOCIUBOCTH TPHU JACHCTBUU JTUHAMH-
4ECKON Harpy3KHU MOXeT OLITE cJlejIaHa B COOTBETCTBHM C PACYETHBIMU I10JIOXKE-
HUAMM HHCTpyKUuH {14,15], Il 37-88 U HOpMATHBHBIX JIOKYMEHTOB

6, 11, 15].

9.3.4. Ecnu aMmuiutyasl konebaHUi HEBEIUKH, TO HET HEOOXOIUMOCTH
B ONIPEJEICHHU BHYTPEHHUX JUHAMHUYECKUX YCUNIUM. HUXKHSAS rpaHuLa aMILIK-
Ty KonebaHuil, 3a npeneiaMu KOTOpol KonebaHHs MOXHO CYHTaTh Oe3omnac-
HBIMH, HE INpuberas X cCrheuMalbHBIM pacueTaM, ONpeaessieTCs OTHOLEHHUEM
JIMHEUHOr'0 pazMepa KOHCTPYKTHMBHOI'O 3JIEMEHTA K €r0 JUHAMHYECKOMY Mepe-
MeleHuio [11].

Ecnu HauOonbuiee quHaMHYeCcKOe MepeMeleHue DAk TepeKphITUI U
MOJOOHBIX KOHCTPYKIIHH, COBEPIIAIONINX KONEOaHUs, CBA3aHHbIE C H3rHOOM (32
BBIUETOM IEPEMELICHUH €€ onop), He npeblmaeT 1/40000 pnueeI nponera, 1O
NpU NPOBEPKE HECYLIEH CIOCOOHOCTH KOHCTPYKIHH MOXHO HE€ YYUTBIBATH
OTUHAMHYECKHUX HAarpy3oK.

Ecnn mo pe3ynsTataM U3MEPEHHUH BBIICHHIIOCH, YTO LIS KOJIOHH U CTEH
30aHUSI PA3HOCTHh TOPU3OHTAJIBHBIX NUHAMMUYECKHX TMEPEMEIEHHA HUKHETO H
BEPXHEr0 KOHLIOB KOJIOHHE!I (cTeHbl) He npeBpiiaer 1/40000 BBICOTHI, TO OM-
HaAMHUYECKHE HArPy3KM MOXXKHO HE€ YUYHTHIBATH IIPH IIPOBEPKE HECYILEH CIIO-
COOHOCTH 3THX KOHCTPYKIIHH.
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9.3.5. ITomumo orpasuuyeHHud KojeOaHHM IO HECYIIEH CIIOCOOHOCTH
NpeabSBIAIOTCS TPEOOBAHMA MO OrPaHHYCHHIO THHAMHUYECKHUX Iporudos {11].
2710 TpeOOBaHHE OCHOBBIBAETCA HA HEOOXOAMMOCTH OOECIeUYeHHs JOCTATOY-
HOM XECTKOCTH COOPYKEHU B €r0 COBMECTHOM paboTe Ha CTaTUYECKHE U JIUHA-
MHUYECKUE HATPY3KH.

B 1a6m1. 3 npuBoasaTCs JaHHBIE 110 OIPAHUYEHUIO KOJIEOaHHUH CTPOUTENb-
HBIX KOHCTPYKIHUM NPEAEIHHO AOIYCTUMBIM IMHAMHYECKUM IPOTrHOOM.

9.3.6. g rpybo¥ oueHKH HecymeH CIOCODHOCTH KOHCTPYKUMM, IOA-
BEPXKCHHBIX JEHCTBHK AKCIUTYaTallMOHHBIX JUHAMWYECKHUX HArpy3oK, MOXHO
CYUTATh, YTO KOJIcOaHHUs, HE ONacCHbBIE O JIIOAEH, KaK IIpaBUJIO, HE OMacHbl M
TUISE HECYIUMX KOHCTPYKIIUHY.

Tax BBINOJHEHHE OYEHD XKECTKUX CAaHHUTAPHO-TUTHEHUYECKHUX M TEXHO-
JIOTMYECKUX TpeOOBaHUHN MO OrpaHUYCHUIO YPOBHA KOJNEOAHHM KOHCTPYKUMIH,
Ha KOTOPHIX HAaXOOATCA JIOAW WJIH YYBCTBUTEIBHOE K BUOpauusaM o00pyIOBa-
HUE, ABJIAETCA JOCTATOYHBIM H 11 00€CIIeYeHH HECYILECH CIOCOOHOCTH KOHCT-

PYKLIMH.

Tabruya 3
AMIUIMTYbI KOJEDAHHH KOHCTPYKIHHA, COOTBETCTBYIOLLIKE
[npeaeldbHO JONYCTHMOMY IHHAMHYECKOMY NPOruoy

Yacrorta, I'nl AMILIUTY A, Yacrora, ['u AMNIuTyaa,

MM MM

IIpumevanse., a4 npoMexXyTOUHBIX 3HAYEHHH 4acTOT KonebaHMi aMIUTHTYAB ONPEHCAATCS
(opmMynamu: a) uta wactor konebaunu or 1 a0 10 'u a =10/n; 6) ans vacrot konebauuii oTl0 nO
100 I’y a =1/n, 3neck n - 4acTOTa BLIHYXIACHHLIX Koaebanni#, I'u; a, - nONyCKaeMas aMiiiy-
TyZa KojeOanuil KOHCTPYKLUMH OT Harpy3KH, MM.
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