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‘3aBeJIeHHI BBICIIEro
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MUC Pocenin

MHOOPMAIMOHHOE [THChMO

B coorsercraiu ¢ Texuuseckun sananem no HUP «HopvarusHo-npasosoe i
HayHHO-METOliecKoe OGecrieueHHe TeXHH4ECKOTO Pery;THPOBAHHS B OGTACTH HOKAPHOH
GesonackocTi» (pasaen 2), npenyeMoTperkofi m.1.3-12/61 Tnana HUOKP MUC Pocciu
Ha 2016 roa (ymsepies mpukasom MUC Poccnm or 14.04.2016 r. Nel88 zem)
Hanpannsiem Bam oTuer «HOpPMATHBHO-NIPABOBOE H HayMHO-METOTHHECKOE OecreueH e
TEXHHYECKOTO peryIMpoBaHUA B 067acTH MOapHOfi GesonacocTiy Tou 3 pasena 2
n. 1.3-12/B1 Tasa HIOKP MHC Poccuit a 2016 ron «[locobwe mo mpieHeriio
TOCT P 123.047-2012 «Crctema cramnapros Gesonacocts 1pyna. Tlowapas
GesonackocTs Texkonoreckix npoteccos. OGue TpeGosanns. MeTons KoHTpos
(OKOMYaTebHA PEAAKIIA)», 13 HCTIOE30BAHIS B NPAKTHYECKO IEATEABHOCTH,

Tpunokenie: 1om 3 otsera o HUP Ha 196 c1p. 5 153 (osKo B azpec).

/ JIM. Topanesio

BpHO HAYATHHIKA HHCTHTYTA
TIOKOBHHK BHYTpeRHeil C1yK6bt

AB Hamen
(499 520.98.59
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(paien 1,3)
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Order C1p.196; pucAl;  Tabals; mpunl;  Gu6m19.

TOXAPHASL  BE3OTIACHOCTb,  TTPOM3BO/ICTBEHHBII  OBBEKT,
TEXHOJIOTMYECKHI1 IPOLIECC, TOCOBHE

B cootmercraim ¢ Texiiseckiy 3azanie (npiwiowenne 1) paspaGorana i,
NocTe  OGCYAUCHU  C  SANNTCPCCOBAMNBIMH  OPrAHHIAMAMH, MOATOTOBACHA
OKOHuaTebHas pejakuus npoekta IocoGus no npumenennio FOCT P 12.3.047-2012
«Cierewa  crawiapros  Gesomacwocrn  tpyaa.  [lowaphas  Gesomachocts
TexHozorecKIX npotieccon. OBiute TpeGopanis. MeTOAb! KORTpOI».

TocoGite COACPHHT IPHMEDE! PACUETOR, 0GOCHOBAIIA NIOKA3TENeli 1t KDHTEDHER
OlleiKi nOAapHOli Ge30MIACHOCTH TEXHOTOTHNECKIIX NPOIECCOB MPON3IBOICTRCHHBIX
0GbekToB ¢ yuerom TpeGoBanmii deneparbiioro akona ot 22.08.2008 r. Nel23-®3
«Teximeckuii peravent o TpeGOBAMIAX NOKAPHON GEIONACHOCTIY M APYTHX

HOPMATHBHBIX A0KYMEHTOR 110 HOAaPHOIi Ge30nacHOCTH,
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Okomsarensias  pexakwns  mpoekta  [locoGms  mo  mpvenenio
TOCT P 123.047-2012 «Cucrena cramzapros Gesonacocti 1pysa. HMomapias
GesonacocTs TexioOrHECKNX npotteccos. OGimie TpeGoBania. MeTob! KORTPON»
(nanee - cranaapr) [2] paspaGorasa B cootsercTai ¢ nynkrom . 1.3-12/B1 Tnana
nayso-TexHmecKoii AesTensiocTn MUC Pocem wa 2016 rox.

B casut ¢ paspaGorkoii it serymaeniten 8 ciuy FOCT P 12.3.047-2012 ossinkra
HEOGXOAMMOCTE CO3AANHS T10CO0HS, CONEPAALLETO MPHMEPBI PACIETOB, 0GOCHOBANHS
nokasaTeneli W KPHTEPHE OIEHKH NOKAPHOI GE30MACHOCTH TEXHOTOTIHIECKIX
NIPOLIECCOB  NPOMIBOZCTBCHNBIX OGHEKTOB  KIacea  (yHKUMOHATBHOI  mOKapHOi
omacroctin ®S (noaxraccon BS.1, 5.2, B5.3) ¢ yuerom TpeGopamii deaeparsioro
sakoma or 22.082008 r. Nel23-03 «Teximseckuii pernavent o TpeGopasx
noapuoii Gesomacuocti» [1], @ Takke APYTHX TEXHHMECKHX W HODMATHBHbIX
JOKYMERTOB 110 noapHoii GesomacHocTi [2-19].

C vcnomssoBammeM MOAOKCHHHi H MCTOANK OTOro cramaapra [2] Ghuto
BLINOTHEHO GOTBIIOE KOTMHECTEO PadoT, Pa3pasOTaHEI MEPONPHATILA 110 OfecTIeueHiio
noKapioi  Ge30MaCHOCTH 1 MPOTHBONOAAPHOIi 3AMATH GOABIIOT0  KOTHIECTBA
OGBEKTOB M memmX OTpacieii HAPOANOTO XoswiicTsa. Brarozaps mpivencmiio
nonOAKeHHil CTARAAPTA BIEPBHE Y HAC B CTPAHE MAILLIH NPAKTHYCCKOE NPHMCHCHIE
METOZH  BEPOSTHOCTHOTO MOAXOZA K OLEHKe YOBHS mMOKapHoii Gesomacwoctit
OGLEKTOB 3AUITH, KOTODHE MOCAYAWIH OCHOBOIi NP COSAQHHH HOPMATHBHBIX
JIOKYMEHTOB HOCIEAHero AecATiAeTHs. CTanzapt [2] NpeAoCTABISET BOIMOKHOCTS Npi
OTCYTCTRII ITH HEAOCTATONHOCTIH CBCACHINIT 1A PACHCTOB PIHCKOB BEPOATHOCTHBINIL
METOZaMM  BOCMONBIOBATHCA H  JICTEPMUHMDOBAHHBIMH  MCTOAQMH  OMpEAETEHH
nokaaTeIteli NOKApHOIi ONACHOCTI TEXHOTOTIECKIX NPOLIECCOB.

TOCT P 12.3.047-2012 npexcranaser coGoii O i3 HEOTHEMIEMBIX CErMENTOB
HAIIOHATHHOI CHCTEMEI HOPMATHBHEIX JIOKYMHTOB 110 NIOKAPHOIi Ge30MacHOCTH it
JONOANACT €@ B 4acTH TpeGOBARHI N0 NPEAOTBPACHNIO i HKBIIAUH KpYIHBIX
aBapiii ¢ NOAPaMI 1 BIPHIBANI B Chepe MPOMBILLICHHOTO I CETbCKOXO3MIICTREHIOND
nponsBOACTEA.

AKTyanbHOCTE paGOTH ONpEEIACTCA HEOOXOMMOCTEI0 costams TTocoGus,
COCPIKALIETO TPHVEPS! PACHCTOB, 0GOCHOBAHIA MOKASATENEH 1 KDHTEPHEB OUEHKH
nOKapHOii GE30MACHOCTH TEXHONOTINECKIX MOIECCOB NPONIBOACTREHEIX OGBEKTOB




[image: image7.jpg]K1acca (yHKiHOHATBHON noKapHoii omackocTi ®S (noakiaccos B5.1, 5.2, B5.3) ¢
yuérom tpeGosannii MeaepanbHoro 3akona ot 22.07.2008 r. Ne 123-®3 «Texunueckuii
PErIaMEHT 0 TPEGOBANHSAX NOKAPHOIi Ge30M1ACHOCTINY, @ TaKKe APYTHX HOPMATHBHBIX
JOKYMEHTOB 10 NOKapHOii  G3ONACHOCTH M BEAOMCTRCHHBX  HOPMATHBHBIX
JIOKYMEHTOB.

Lenbio Rantofi paGoTs! ABIAETCS PaspAGOTKA OKOHIATENBHO PETAKIUAIH POEKTA
Tocobus mo  npuvenemo TOCT P 123.047-2012 «Cictema  cramapron
GesonaciocTi Tpyza. Tokapias Ge30MACHOCTS TEXHONOMHUECKHX NpoLeccoB. OBume
‘TpeGoBanis. MeTos! KOHTPO.

TIpUMCPL PACUeTOR, MPICTABICHHKIC B OKOHWATEMLHO PEAGKIUI NPOCKTA
TocoSus no npuvienenio TOCT P 12.3.047-2012, yrosreisi mo cpaieiiio ¢
npivepas pacteta, npeacTannenisini B FOCT P 12.3.047-98 «Ciicrema craizapton
GesomacwocT Tpyza. Tloapias Ge30MACHOCTh TEXHOTOTHIECKIX Npolieccon. OBuIE
TpeGonais. MeToZs! KOHTPOMS», /U1 TOBBIIIEHIS WH(GOPMATHBHOCTH KOTHYECTRO
npinviepos pactieros & HocoGin yremtierio o cpasertio ¢ FOCT P 12.3.047-98, s
HOBBIX MeT0/10B, npeacTasientbix 8 FOCT P 12.3.047-2012 (Ipunoxkenus K, M, P),
PUMEPEI PACETOR Pa3paBOTaHbI BHOBE.

2. OCHOBHBIE MOJIOKEHHSI TOCOBHS

TIpaKTiteckas 3HAUMMOCTD PAIPABOTKH  OKOHIATEIBHOI PEAAKLIN NIPOCKTA
TocoGus no mpumenermo TOCT P 12.3.047-2012 saxmotaercs B Tow, 410
paspaGoranioe  TlocoBie  NO3BOTNT NOBICHTE  SpheKTHBHOCTS  ACATEABHOCTI
HPOCKTHEIX i JKCMEPTHHIX OPraHM3AILIii B 0BACTH NOKAPHOIT GE30NACHOCTH, & TAKKE
OPraHOB TOCYIAPCTBEHHOrO NOKAPHOTO Hamopa. B wactHoCcTH, B chsH
KAMECTRHHIM OGHOBIEHHEN HOPMATHBHBX NDABOBBIX AKTOB M  HOPMATHBHBIX
JOKYMEHTOB 10 NOKapHOfi  GI0MACHOCTH,  PrIAMCHTHPYIOWNX  MOKapHYIO
Ge30MACHOCTE  MPONIBOACTBEHHBIX OGBEKTOB, pE3yIbTATH PAGOTH  M03BOMAIOT
PATLACHHTS MONOKCHHS YKAJHHBIX JOKYMEHTOB H OONCIHTH HX MPAKTHIECKYIO
peAmIao, MTO, B CBOK OMEPEAB, NPEAOCTABHT BOIMOKHOCTH NPOSKTHbINM
OPraNIHIALIAM NPABILILHO BHIGHPATS T¢ I HHbIC KOHKPETHBIC NPOCKTHBIC PelCiiis, a
KONTPO.HPYIOUUIN OPIAHAM CO3IACT YC/IORIA OLCHKH AOCTATOMHOCTH JUIOKCHHbX
npoexribix pemeniii. Kpowe Toro, paspaGoraroe MocoGhe no3somT Gonee mmpoxo




[image: image8.jpg]W HAYHO OGOCHOBAHHO BHEADATH HA MPAKTHKE COBPEMCHHBIC CPEACTBA M CTIOCODH!
CHIDKCHIS TI0/KAPOB3PHIBOONACHOCTH HA MPOHIBOICTRCHHbIX OHEKTAX.

B oKouaTe bHyI0 peakiutio npoexta locoGis Bouumn cleAylomye pacteTibie
MeTozs:

- MeTOZ pacuera IGHTONHOO AQBICHIS, PAZBHBACMOTO TH  CrOPAHII

ra301aPOBO3 Y IIIBIX CMeceli B novemer

- METOZ PACHETA PAIMEPOR 30H, OTPAHIIEHHBIX HITKHIM KOHICHTDAINOHBIN
npeaeiom pacrpoctpanenits naverii (HKTIP) razos i napos;

- MCTOZ PACHIETa HHTCHCHBHOCTH TETLIOBOFO H3AYUCHIIA Npi MIOAPAX MPOTHBOR
JIBK 1 IK;

- METOZ PacteTa PA3MEpOB 30 PACTPOCTpACHIIA 0BNaKA TOPIONIX F30B. It
11apos npi aBapit;

- METOX DACHETA WHTEHCHBHOCTH TeIUIOBOTO MYIYNCHHS H  BPEMEHH
CYIECTROBANHS (OTHERHOTO WIapa;

- MeTOX paciera  MApAMETPOB  BOTHbI AQWICHNS MDH  Cropamii
Fa3011aPOBO3 Y IBIX CMeCeii B OTKBITOM NIPOCTPANCTRE;

- METOZ pactera NapaMETpOB BOIHN JABAEHNA NDH BIHBE eiepByapa C
NIePErPETOii KIKOCTBIO IWTH CAIGKEHHBIM Ta30M NPH BOIACHCTRIN 1A Hero oara
noapa;

- MeTOA aciieTa NapaMETpOB HCMAPEHIIS FOPIOIX He HATPETHIX ANAKOCTCH 1t
CHKEHHbIX YIIEBOZI0DOHBIX T308;

- MTOTH pACYeTa DAIMEPA CUMBHMIX OTBECTHH M3 TEXHONOTHYECKOrO
oG0Py 0Bl (OLIOHOB, OTCEKOB), HCTENCHHS KIAKOCTH 13 PelepBYapa i IO
[PACTeKAHHS KILAKOCTIE TP MIHOBCHHOM PA3pyILICHIt PE3CPBYapa;

- MTOA PAcHieTa MPOTHRONOAKAPHBIX NMAPORBIX HABEC;

- TpeGOBANIS K BOAHOMY OPOUICHHIO TEXHOTOMHHECKOro 060pyA0BaHS;

- MeTOz Onpeseteitis TpeGyemoii Ge30nackoif IO pasrepMETHIAILI

- MTOB PaCtieTa TEMIEPATYPHOFO PEAIMA MOKAPA B MOMEICHIX 3AaHHii
DAMIHAHONO HasHAEHHA:

- MeTon pacvera TpeGYeMOrO NpEeTa  OTHECTONKOCTH  CTPOHTENBHBIX
KoneTpyKIii.

Tpiviepst pactieros, mpusciciibie  npoexre Tocofis mo mpivereiitio
TOCT P 12.3.047-2012, e pacpoctpansercs na:

- NPOM3BOZCTBEHIbIE OGHEKTHI CTICIHATHHONO HAANEHIIS:




[image: image9.jpg]- OGHeKTHI, PACTIONOKEHHBIC B IECAX;

- SICPHBIC PCAKTOPH I MPGIPHATHA MO NPONBOACTRY, NeEpepaboTke it
XPAHCHIIO PAHOAKTHBHbIX BELLECTR I MATEPHATOR;

- NPCANPHATIIS 10 NPON3BOACTRY H XPAHEHHIO NMPOMBIILUICHIBIX BIPHBNATHIX
BeitiecTn 1 Goenpiniacos;

- KOCMHHECKife OGHEKTHI I CTAPTOBHIE KOMIIEKCH:

- OBHEKTHI, CBA3AIbIE ¢ NPOBE/IEHIEM MOJBONBIX H NOIIENHBIX PAGOT;

- OBBEKTS 110 epepaGOTKE i AHKBIAALIHI TOKCHAHEIX OTXOZO0B;

- OBBEKTH 110 YHINTORCHHIO XIMIHECKOrO Oy,

Pesynstatsi  paGoThi OyAyT DeamiioBausi NDH YCTAHOBTEHHH  YPOBHS
N07KaPOB3PHIBOGEI0NACHOCTIH TEXHOTONMHECKX MPOLECCOB Ha NPOHIBOACTRCHHBIX
oBhexTax.

3. AHAJIH3 3AMEYAHUI " TPEVIOKEHUI,
NPEACTABJIEHHBIX B OT3bIBAX [0 IPOEKTY IIOCOBUSI

B COOTRCTCTBUM ¢ BHIOTHCHMEM MPONCAYPH MOOTAMHOI  papaGoTKi
HOPMATHBHOIO I0KyMeHTa coriacko TexHIHecKkoro sananms (npuiokenne 1) nepsas
peaaxis npoexra IocoGim (npnoeniie 2) no npuvenenio FOCT P 12.3.047-2012
G pasmemiena a oMumansHOM caiite OI'BY BHHHIIO MUC Poceni.

Tlo COCTaBY i COACPAANIIO AOKYMEHTA MOAYUICHO 24 3AMCUaHIA 1 TPCUIOAKCHIA
or  crenyiounx  opramwawniic 000  «CTANT», TIAO  «TA3IPOM»,
TIAO OXHUHTHIIPOTA3y, ATTIC MUC Poceni. H3 Hitx npiiisto 6, 0TKIoNeH0
18. HanBofbuice KOAMMCCTRO 3aMewaiiii NOTYHEHO CO CTOPOMBI OPraMiIALLIL
MAO (OXKHUUTHIIPOTA3» u ATTIC MUC Pocemn (npuiokenne 3). OcoGo
newmbi ABasIOTCA samesanis ATTIC.

Pax  savewamwii  Kacamuch  OWMGOK,  JOMYUCHMBX B pelaKum
TOCT P 123.047-2012 «Cucreva cranzapros Gesonacuocti 1pyxa. Momapuas
Ge31011ACHOCTS TEXHOTOTHYECKIX MpOLieccos. OO TpeGoBarits. MeTosi KOHTPOS».
TIpH NOAXOTOBKE H3MCHEHHi B CTAIAGT YKA3AHKbIE 3AMEAIHA GYAYT yaTeHbI.

Saveuanits 10 npitoskeitio M npoexra TTocoBiis OTKIONEHb B CBM € TeM, HTO
» npoexte TI0COGHA PACCMATPHBATACH KOHKPETHAA CXCMa € YHCTOM MYHKTOB 9TOr0
npiOKeHHs.




[image: image10.jpg]3aMeuaNHe 10 NOBOY BECACHHS JOBCPHTC/LHEIX HHTEPBAIOR NPH PACHETE N0
npuiokenmio B npoexta ocoGis OTKIONEHO, TAK KaK NH JATAMMH HCXOHBIX
N19PAMETPOR PACHETa 10 YKAZAHHOMY NPIUIOKEHIO BAPHATHBHOCTH HE MPEIYCMOTPEHO,
CICIOBATEBHO, KOHEUHbIC PE3YABTATH MPEICTABIAIOT CoGOii TOuHbIE 3HAtCHItA Ui
KOKPETHbIX 3a2anHbIX napavetpo. [loTyuckias B pesyIsTaTe pacieros (ymkuis
ABIAETCH  IKCTIOHCHUNATOON  HETIDEPHIBHON 1 TDHMEHEHHE  10BEPHTETBHbIX
MHTEPBATIOB IPOTHBOPENHT I3HHECKOMY CMbICTY dyHKIIH.

B cootsercrini ¢ samewaniier 10 mpiioxeniio K npoexta Tocods Guut
J0BABCH MPIMEp PACHCTA  BAPHANTA HCTEHCHI H3 PE3CPRYApA TOPIOUEH HKILAKOCTH
O HIBHITONHEIM AQBICHHEM.

3aveuarits ATTIC KaCATICE, B OCHOBHOM, YTOHEHIil B NpHMEpaX pacueTos. B
SACTHOCTH, OHI KACATHCh PACHCTOR IGHITONHOrO AGBICHIS NI BIPHIBAX ML,
CTexHOMETPHYECKas KOHUSHTPALIHS [UTs TOPIOWHX MbIei ONEENTETcs HCXOM 3
JIEMEHTHONO COCTABA MbUIE, A MAKCHMATBHAS MPOSKTHAS ABADHS NPHHHMACTCH B
COOTBETCTBIN ¢ YHACTIHEM B ABAPHI MAKCHMATHHO BOIMOKHOTO KOTHYECTBA MBLTH.

Mo iciio cnewanicros AITIC (opwsi nponsa, nepenmiiciics wactit
Genutia Hepes OrpaKACHHE MAPKA, ABTACTCA HE KOPPEKTHOM, TaK KaK MPOTHBOPCUIT
CTATHCTHKE MIHOBGHHBIX MOMHBIX paspyuiciiii pesepsyapos Tina PBC, Korma
OGpasyeTcsi OAHOCTOPOHHAS AMHAMIMECKSA BOTHA NpOphiBa. B mpimvepe pactiera
KONCEPBATHBHO PACCMOTPENA CXCMA PAIPYLICHIS PE3cpBYapa Ha MPHOAHIITCILHO
PABHBIC 10 pa3Mepy 4ACTH, BCICACTBHC MO KADTHHA NEpEINBa OyACT WMeTh
CHMMETpHIHBITi XaPAKTED OTHOCHTELHO ISHTPATHOI OCH Pe3epByapa.

CBOAKY OT3HIBOB ¢ OBOCHOBANHEM NPHHATHA WAH OTKIOHEHIS 3aMesaniii it
npevioenmii npsezena b pavene 3.1 oruera.




[image: image11.jpg]3.1. CBOJIKA OT3BbIBOB

Croztka or3608 K npoexty MocoGus no npueneniio FOCT P 12.3.047 - 2012

«Ilomaphas Ge3onacuoCTh TexHOOMIeCKIX npoieccos. OBuue TpeSoramts. MeToas KOHTPOnA»
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aement Tocobus
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wan wHoro A
(nomep nuenya, aata)

avewanne, npexioaente

axmouenne paspadorana

Tipwiokenie K

Texumeckmit anpextop
«CTAJT», Kanawnukos C.A. (29
wapra 2016 1.)

B texcre TOCT P 12.3.047-2012 nee
pamo  me  Gyier  coaepKathes
wopwawm o wamnn TocoGus i,
“TKIM OGPA3OM, HOIB3OBATEN MOTYT i
ne yamath 06 omnGke, cozepameiica
5 Gopuyse K.11

Orkaoneno
B pamkax  paGors  max
npoektow  TlocoGms 1o

upuenenino FOCT P 123,047 -
2012 pacematpusatores
avesanms, Kacaiomecs
yasannoro npoexta MocoGus.
OumnGin,  onyuennme b
rocT P 123.047:2012,
otpaxens B mpoexte TocoGus

10 NpHMENENNIO  YKasaHHOTO
FOCT P. Ilpn noaroroske
wnenennii 8 TOCT P
yKasamnwe  owmGkn  Gyayr
crparen.

2 | Tipowenne K Texunuecknit upextop | B dopwyse 1 3.10 Mpukasa MUC | Orwaoneno
«CTAJIT», Kamamnukos C.A. (29| Ned04 ot 10 mions 2009 roga s| B pawkax  paGorsi  Hax
Mapra 2016 1) NOAKOPEHHOM  BHp@KeHHM  TpYGas | npoektom  TocoGua 1m0
owmGka  (HeAOCTATOK  cKOGOK, | npiMeHeHIio roct P

oGneamAou AeauTens APOGH). Bes | 12.3.047-2012
TOTO. PE3yIBTATH PACYETOR GYAYT C | PACCMATPMBAIOTCH  aMeNamis,
rpyGeiiunmim oumnGKav. Kacaomecs yasantoro

npoekra Mocods.





[image: image12.jpg]B dopwyse 11 3.10 Tpuxasa
MUC Xed04 o1 10 wioas 2009
rota owmGkM mer. OwnbKa
sonymena B dopyyse (K.18)
FOCT P 12.3.047-2012.

Tpw noaroToBKe HiMeHeHHii B
TOCT P, ykasammas oummGka
Gyser yerpanena.

Tatbana Cepreenia Jayukina
(29 Mapra 2016 1)

Tipi  noaroToBKe  OKOWHATENBHON
penakunn TlocoGua npeiaraio yueets
saewains,  wuomenie 8
npuaracMoii crathe.

Orkioneno
B pawkax  paGors  max
npoeKToM Tlocobus no
npienenino FOCT P 123,047 -
2012 paccuaTpHBAIOTCH
amenanns, Kacatouecs
yKasamioro npoexra Mocoous.
OumGkn,  onymennsie
TOCT P, otpakens B npoekre
MocoGun 1m0 mpmeHenHio
ykasamnoro TOCT  P. Tpn
noaroToske wsweneniii 5 FOCT
P, ykasawisie owmGKkw Gyayr

4 [ Tipurowene M

TAO «A3MPOM»
(03/07/4/10-386 o1 19.04.2016)

Ttadernuie craonm ycTanonaens Ha
paccrosmiun 10 M o7 oGsanoBais
pesepsyapos sie oGBanosanis (1.M.6)
W TAGETHAIX. BLIIKAX. BHCOTOl 2,5 M

(M.7).
Paccrosmme Ui yCTAHOBKM
JaeTHHX  CTHOIOB  HEOGXOMMMO

WIIOKHTE B cooTBeTCTRHM ¢ ILM.6
FOCT P 12.3.047-2012.

B npivepe pacevarpusactes
KOUKpeTHAA CXCMA pasMemCHs
pescpsyapa B oGBanosammu. B
coomsercrami ¢ nM6 TOCT P
12.3.047-2012 napernste craomst
yeranownenst wa pacctosnii 10
M or  obBanosanmus (Bne
oGsanosanms) _wa__nadersix





[image: image13.jpg]... Tagpernmie craom
yeranonens Ha pacctosuim — 10 ¥ o1
Ocu  crewki wam  oGaiosams
pesepByapos, BHe OGBAOBAMMA I
OTpAANQIOWIX  CTEH  PesepYapos
(WM.6), Ma  aagermuX  BHKaX
BLICOTOl 2.5 M (1M.7).....

bl
FOCT P 123.047-2012.

Kax BhiCOTON 2,5 M MLM.7

Tipwionenie M

[AO (IOKHUUTUITPOT A3y
(71-01/13-3463 o1 28.03.2016)

Henpikochosennsiii  samac  Boab!
yuuThiBaeT  paGory  cTauHORapHOi
YeTanoskn  ropamero  pesepsyapa
(72,9 1 - ¢"), amyx nagpernbix creonOR
¢ pacxoom 40 1 - ¢! kaskwiit (ozun Ha
Opouieiie TOPAUIET0  pesepByapa 1
omm  ma  opowemme  coceanx
Ppe3epayapos), KoTOphii Xpamites B
JByx  nomapuuix  pesepsyapax. C
YHETOM HPOZOTKHTEALHOCTH TI0KAPa 3
4 HENPUKOCHOBEHHBI 3amac  BOABI
cocranner:

3:3600°152,9 = 1651 * ~ 2000 "

Tpowy  ofoctiosats  npusTyIO
nposOTKHTEBHOCTS oKapa 3 4. Jlath
pasiscuewie o ompeAencHMio
BE/MHHB BPEMHH,  HEOGXOAHMOro
V1A TIOATOTOBKH K TYWIEHHIO NOKapa

(Toon)-

Cornacio nM.11 TOCT P 12.3.047-
2012 Gamac s et
npoTHBONOKAPHOH  SaHTH  AomAeH
obecrieunpats, opouerie

sauunmacoro _ oSopyaosanns  n

Orkao

no

Bpews rymenis 3 4 npunsto n

cooTseTCTBIN
CI 10.13130.2009.

<
Tipu

TMOATOTOBKE K TYWICHHIO NOKapa

BOIA He PACXOIYeTCA.





[image: image14.jpg]Tewenue | pacuerHoro  Bpeweni,
HEOOXOMIMOTO U4 MOTOTOBKH K
TYWEHHIO H  HETOCPEACTRENNO A%
Tywens noKapa.

Cootsercraenno,  samac  Boas
JOTKEN COCTABIATH 3 WacA +  To
(Bpexs noAToTOBKH K TymEHIO).

Tipwronenie M

[AO (IOXKHHUTUITPOT A3y
(71-01/13-3463 o1 28.03.2016)

B ononene x
NPOTHBONOKAPHOMY  BOZONPOBOLY
npeAyCMOTPENH  aBa  BOAOCM
oGvemom 250 M xwmuwii  ma
paccrosmin apyr ot apyra 500,
HMCIOUUC  MpHEMIbE  KOTOAUN 1
IIOUIKH C TBEPABIM TOKDHITHEM.

Paccrosmie 0T MecT 3a60pa BOAS 13
NOKAPHHX BOJOEMOB 110 Pe3epBYaPOB
pasiio 60 .

Hacochas cramus
NPOTHBONOKAPHOTO  BOZOCHAGKEHIS
pasweimactes B sone xpanenus CYI 5
otiensio croames yiamun 11 crenei
ortiecroiikocTi Ha pacctosmii 100
or pescpeyapos u S0 M or
NPOZYKTOBBIX HACOCHBIX CTaHIIHii.

OGocHoBaTh NPHHATHE pewmienits i
HopMaTHBHbIE noKazaTemt (0GBeM W
paccTosiie), MpHBEACHHOE B TpeX
nocsesH aGaax.

Tipunsto

Mocaemme 3
uckmoueHs 13
Tpuioxenns M
TocoGus.

aGsaua
Texera
npoekta

Tipuaowenne B

TAO (IOXKHUHMTUITPOI A3y
(71-01/13-4927 o1 27.04.2016)

Tlpu  npoexTuposann _ oGbexton
osmNKaeT  sataua  ompeAeicHi
pacctonnns, na Kotopon

Orkaoneno
Tpn  sazammn
napaverpon

HexoHBIX
pacuera





[image: image15.jpg]WHTCHCHBHOCTE TENIOROTO. HayHeIIA
PHHMMAET NPEACTBHO  OMYCTHMbIE
sHadenus, yKasaumbie B 1a01. B2
TOCT P 123.047-2012. Tlpu stom
NONYHAIOTCR He BHOMNE  KOPPEKTHbE
SHAMCHIA, YKASAHHbIX PACCTORNHTL
Anamms  mOIYMEHHBIX  AQHHEIX
NOOIMA  yCTAHOBNTH,  4TO B
amanazone npusexenusix 8 TOCT P
12.3.047-2012 pr—
WHTEHCHBHOCTH TEMIOBOTO H3IYENHS,
PACCTOAMIS 10 TPANMILL 04ara noKapa
MIMEHAITCS B IKCHOHEHUHANLHOI

BapHATHBHOCTE e
NPEYCMOTPEHa, CICAOBATENbHO,

Koneumbe pesyabTaTh
npescTanasior ool Tounbie
SHAMEHME  ATA  KOMKDETHBIX
SUIAHHBIX  HapaMETpOB.  TaKiM
oGpason, BBeACHHE

OBEPHTELHEIX HHTEPBAIOB DN
npuvieneiin annoro
pacuerioro werona
Heieeco0GpasHO.

sapcHMOCTH.  Oueswuno,  WTO
HEOGXOMUMO  BBECTH AOBEHTEIIbHbIE
WHTCPBATH  DHMCHCHMA  AHHOTO
setona.
8 | Mpunoxenne B TMAO «OXKHUUTUITPOTA3» B rexcre lNpuaoxenns B IMocoGus Mpunsto
(71-01/13-4927 o1 27.04.2016) HMEIOTCS OneuaTKI: Oneuarka, jonymenmas &
- B pacuere mapawerpa B no [pactere no dopuyre (B.11),
dopmyre (B.11) BMecTo sHavenis | enpasiera.
1,159 omkio Guih 2.486.
9 | lpunoxenne B MAO «OXHHHUTUITPOTA3» B texcre Ipuaoxenns B Tocodus Orkaoneno
(71-01/13-4927 0127.04.2016) | mveiores onevari B pacuere o dopwyse (B.6)
- B pacucre 3MaucHus (HAKTOPA | ONCUATKA OTCYTCTBYIOT.
O6IyueHHOCTH U4 BEpTHKAIbHOI
wiomarkn F, 1m0 dopuyse  (B.6)
BMecTo snatenis 0,228 A0TKHO GhiTh
0.464.
10| Tipmiomenne B TIAO (OXKHIHTTITPOT A3 B rexcre Mpuionens B MocoGis | Otkaoneno

(71-01/13-4927 o1 27.04.2016)

HMEI0TCA OmeuaTKH:

B pacuere no_dopwyse (B.5)





[image: image16.jpg]" & pacicre wmucHiAyrioRoro
xoapipuenta obaysensoctn Fy no
dopmyse (B.S) pyecto snasenns 0,853
A0KHO ObiTh 0,986,

onevaTKa OTCyTCTRYIOT,

Tipwioxenie B

TIAO (IOXKHUHTHITPOT A3
(71-01/13-4927 o1 27.04.2016)

B texcre Tpwioxenns B Hocoons
nnieioTes onesati:

paciere  masens
UNTEHCHBHOCTH TeNLAOROTO HITYICHI
g Byecro masenus 2696 omkHO
6uims 29,84,

Orxaoneno
B pacuere no opyse (B.1)
oneuaTka OTCYTCTRYIOT,

12| Tpmiowenie K Texunseckuit anpextop | B MocoGum misero ner npo sapuant | Mpmusito
«CTANIT», Kanawmnkos C.A. (29 ucresenms w3 pesepsyapa | B npoekr TocoGus roGasien
Mapra 2016 1) WIGHTOMBM aBTeHIEM. npwMep pactera npw BapuanTe
HCTedenns W3 pesepryapa nox
WIGHITOUNBN aBTeHIEN.
13 | OGume nonokenns | ALTIC MUC Poconn (kadeapa | m6 (crpd), absam 3 caeayer| [Hpmmsto
TIBTI), B.C. KyGans, | 10mommiTs 1 npusecti K siy: 1.6, aGau 3 npoexra TocoGus
AL Tlerpos « - OUpEeHCHHE BOSMOKHOCTH | HAIOKEH B MpCATOKEHHON
oGpasosanis ropiotcii cpeAbl BHYTPi | peraKUH.
noveuenii, TpyGonposozos 1 wa
HADYAHBIX YCTAHOBKAX.)>
14| Tipunowentie A ATTIC MUC Pocenn (kapeapa | Tpuvep N7, [puiowenns A | Orkaomeno
BT, BC. KyGans, | (c1p.13): ouens meratemwno aath | Cnocodu onpesenenis
AL Tlerpon NORCHENHA, OTKYZA GPaTh WM KAK | CTEXHOMETPHUECKOH

onpexensts crexwomeTpiccKue
KOHIEHTpaWIH mbineii (ecan HMeeTcs
METOJWKA DACHETHOTO  OnpeEAen s,
To npmmecrn ec u aamh npivep
pacuera).

Toka pacuer & npivepe N7 ne
ueer_cwicaa, Tak_xak_Qopiyra

KOHUEHTPALIH H3I0KeHS B 11.1.3

MocoGms  no  mpveneniio
cn 12.13130.2009
«Onpeenene xateropuii
noweuenwil, e u

HApYAHMX  YCTAHOBOK 110
B3pBONOKapHO 1 _noKapHoii





[image: image17.jpg](A25) TOCT P 123.047-2012 na | onacHoCTHY.
NPAKTHKE He MOAET GbITh NpHMEHHNA,
T M He SHAEM, TAC HAITH W KaK
OnpereIATE  CTEXHOMETpHUECKYIO
KowuewTpawmo  mwan.  Jt0 ke
Kacaetcs u npuvepa NoS na crp.11.
15 | Tipniomenne A ATTIC MUC Poccnn (xageapa |  H Tem Gortee Heibss npuiinarh, 410 | Otkioneno
MBTM), B.C. Kuybans, AL |npn nagemmn semka ¢ wimensuennsy | [pi  pacere  widhrounoro
Terpon MATEDHAIOM ¢ BMCOTH 2 M Bech | AaBieHMe DM Cropamii
watepan (50 k) mepeiizer Bo | mesovtymmoii  cween B
BIBELIEHNOE COCTORHIE, TAK KAK JTOTO | NOMCULEHIN  KOHCEPBATHBHO
He MOKeT GHTS. HpHIHIMAIOTCA nanxye
YOIOBNS, A HMeHHO, §TO Bee
CoepIKIMOE MellKa nepeiizer 5o
B3pewmennoe coctosmme.
16 | Tpuiowenie E ATTIC MUC Pocewn (kadeapa | Mpuiowenne E (cp25): passepht
BT, B.C. Kny6aus, | obsanosanns 62X 113 M u npunsra npeanonoKenue
AL Terpos o ucnapenus 7000 A7, npw | IPHAHMATOCH KOHCEPBATHBHO C
JTOM e  yWNTHBAETCH IO, | OMPEACACHHBN sanacom
SaHMaeMas PEsEPBYApaMH, ¢ KOTOPOii | HAASKHOCTH, KAK  HAMXymmii
NCRapeltie e MPOHCXOANT, WTO He | BADHAHT  TPH  PAcCOTPEHIH
KoppexTHo. Aanioro npivepa.
17 | Tipniowenie 1 ATTIC MYC Poccun (kadepa | [pwiomenwe M (cip31):  ®| MNpumato

BT,
AL Merpos

BC.  Kayoam,

noMemenme chasaa moctynaior He
Ak QUETONA, 3 AUETOH B KIWAKOM
Buzte, noaToMy 3.6 M° ~ 70 He obver

NapoB  aueTOMA, MOCTYNMBUINX B
novewene, @ O6veM  KMIKOrO
auetona, KoTopuii pasiMBacTC W
HOBCPXHOCTH  pa3IMBa  MPOMCXOHT

enapense.

36 w' - oGvem aucroma,
nocTynHBIIETo B NOMeeRIE.





[image: image18.jpg]Tiponenie K ATTIC MUC Poccnn (kadeapa | Tpiwep Ne3, Mpuiowenne K, K3,| Otwaoneno
BT, B.C. KayGans, | c1p.39. Pacrexanme xmakocrs npu | Tox MIHOBERHBIM

AL Terpos MFHOBEHHOM PaspyuICHiit pesepByapa: | paspymenen pesepuyapa

Mpunstas B mpuvepe  (opwa | crenyer nowmats Bresammbiii (5

NpOTMBA,  mepenMBiielics  4acTH | Tewemwe CeKywx wam noaeit

Gewsina 50 mpeicin  OGBAIOBANNA | COKYII) PAcHai pesepsyapa Ha

(orpakenus) napka ¢ | npuGmumTensho  pasmbie 10

PACHDENCICHHEN €10 BAOTS BCCTO | PASMEPY HACTH, BCICACTRIE HeTO
OpAAEHIA B BIIE NOTOCH WHPHHOI | KADTHHA MEpETHBa GyIeT WMETh
X (. puc K3) swiserca me | cummerpusnbiii xapakrep
KOPEKTHOi,  TK.  NOTHBOPESNT | OTHOCHTEIBHO UEHTPATBHOF OCH
CTATHCTHKE  MIHOBCHHMX  NOAHBIX | pe3epByapa.

paspymennii pesepryapos Tuna PBC,
KOrIa  OGpA3YercA  ONOCTOPOHNAL
WMHAMIYECKAR BOHA MOpHIBA.

Tipuiokenne K ATTIC MUC Poccun (xaheapa| B Qopmyie no onpeacnenmio | Orkaomeno
NBTM),  BC.  KayGams, | maccooil xomm wmaxocru Q (%).| B dopwyie K24 FOCT P
AL Terpos. nepennpueiica wepes oGpanosamne | 12.3.047-2012 onesarka
somenty spemenn T, napaverp R no | oreyrersyer. Hapaverp R — 510
omnbke  ofosmauen  wMpMHOfi | WIHDHIA pesepBYapa, M.

pesepsyapa (w33 sonymennoii B
TOCT P 12.3.047-2012 ounn).

Tipniokenne K ATTIC MUC Poconn (kadeapa | He nowsho, satew b yciomui | [Mpumsto
TIBTID, B.C. KayGans, | saaun npuiata oty suyrpn | Iaomas BiyTpH
AL Terpos oGBanopanks  (OrpaxacHus) mapka, | oGmaromamns  (orpamaenns)
pasmas 7000 M, «kotopas  He |mapka, pasmas 7000 M He
HCnoML3YeTCH b pacuere. Henomnsyercs B pactere i
HCKITIOHEHa 3 YCTIOBHA 3134,

Tipowenie K ATTIC MYC Poconn (xadeapa | Jlin KoppexTHoCTIH npit | Orkaomeno
TIBTI, B.C. KayG enenenin xomnuecrsa | B mpoexte  TlocoGux

AL Terpos. nepennperocs uepes _obsaronanns | npexcranacns upisepi





[image: image19.jpg](orpakaenns)  mapka  Gewsmma
uesecooGpasHo yects Kodpipmusent
SANOEINA PesePBYAPa, PaBibili 0.9.

pacieros ¢ KoKpeTHBIMI

npHHATENH pEs—
AanHBMH (s JanHoro
npusepa)

Tpn Henob30BaHIH
pacuerhbix MeToos,
wiokennnx 5 TOCT P
12.3.047-2012, Hexoxbie

JaHHNE NOTYT IpHHIMATICS B
SABHCHMOCTH 0T crewdki 1
napaveTpoR  paceuaTpHBaCNBX
00BEKTOB.

ATTIC MUC Poccnn (kadenpa

B npuvepe Ne3, Mpuwiowene K
HENONATHO, KaK ompeAeCHa MaCCORA
oas wuaxoetn Q (%), nepeanueiic
uepes  obmaioBamis  (orpakemis)
napka K mowenty spevens T, no
dopwyse (K.24).

Beas 8 TOCT P 12.3.047-2012
NDHBCICHE  METONKI  HIEKCHEPHEIX
pacueros u masanuenue Iocoons,
wToBw o WM MOAHO  Gw0
NPOUIBOANTS PACHETH, A €Ca 51O He
TaK, TO e MOKA He A0CTHTHYTa,

Oraoneno

Ha puc.K.4 npoexta MocoGus
npescranieno  rpaduueckoe
pewene  roil  dopwyms ¢
yuetom nonoKenuii,

wanokennbix B Mpuiowern K.3
FOCT P 123.047-2012 (ua

preynke npezcranena
aBHCHMOCTD o
nepenmpeiica wepes

ofBatopanie kuakoctn Q ot
napaverpa a/ly) npi T — 0.

Obuuie savesanns | ALTIC MUC Pocenn (kajeapa

Tlpeacranacnnas peaaxiuns MocoGis
NO3BOMAET WM NONKIOBATHCH TONBKO,
ecit pazom ¢ i waxoawtes FOCT P
12.3.047-2012, 410 He oueith yA06H0, a
4TOGH MM NOAKIOBATCH ABTONOMNO,
HEOOXOMMO, WTOGH B HeM  Ghuia
pacupposka opyya "

Orxaoneno
B coorsercrsmn ¢ m10
npoekra TlocoGus pactierst it
ofoctosanna B TocoGuu
BUTONEHI WA OCHOBaIMI
METONOB,  WSIOKCHHBX B
npusoxennax __x _TOCT P





[image: image20.jpg]HEOGXOHMBIC TIOACHEHHA.

1230472012, ¢ nymepauneii
TaGnit, OPMY 1 PHCYIHKOB W3
cooTBeTCTRYIOWNX pHOKEHH.

2

OB samevar

ATTIC MUC Poccnn (xageapa
NBTI, B.C. Kay6ans,
AL Merpos

Petieniibie npiMeps He A0mANb
3aKAHUMBATECA TPAGHKAMH (HATDHACP
npivep Mol » Mpusoxenm ), o
KOTODHM  HET MHKAKIX BHBOZOB
(pestonie), s pacuhponkoii oopyyn

(uanpuvep B npivepe Ml
Tpwaowenne B, ctp2i), e mo
dopmyae ®.1) naxos

MHTEHCHBHOCTE TENIOBOTO WIAYHeHHs
q.

Orkaoneno

B npiviepe Nel Tlpiiokenis
I' npoekra IlocoGus npuseaeno
rpadieckoe pemenne
anropumyia, peanniosanoe Ha
IBM, ¢ yuerom acex nosoKeniii
Tpwsokenns I TOCT P
12.3.047-2012 u nocrasnennoii B

npuvepe satatm, a  mvenio,
onpezenciie prm——
pacnpoctparenits

napososAymHOTo  oGuaka B
OTKpHITON  npoCTpaHCTRE P
HenpephBHON ucTesen i

CRIKENHOTO  YIIIEBO0pOMIHOrD
rasa (CYT).

Tpivep Nel Tipuaowens B
b1 BLOTHEH B COOTBETCTBIN ¢

nocramiientoii B Hew sataueit, a
nwenHo, onpenenenie
WHTEHCHBHOCTH Tensosoro
IIYHEHHA OT nOKapa MpoaBa
Gewsmwa  ma  mapymoii
yeranoske. To  dopwyre B.1
Gura onpenenena
WHTEHCHBHOCTD. Tenosoro

WIIYMCHIA q LIS KOHKDETHOTO
npivepa





[image: image21.jpg]3.2. OKOHYATEJIbHASI PEJAKIHSI IPOEKTA HOCOBHSI




[image: image22.jpg]O nonokers
Tpuoxenie A

Tpinowenie b

Tpunowenie B
Tpinowenite I
Tpunowenie 2

Tpunowenie E

Tpunoweniie K

Tpuaosenie 11

Tpinoweniie K

Tpinowentie J1
Tpuioenie M

Tpuaoenie H
Tpinowene [T
Tpinoweniie P

Tpuoxene |

Tpinowentie 2

Bubmorpadis

Conepanne

MeToA pactieTa H3BHITONHOTO AQBICHILA, PA3BHBACMOTO Mpit
croparii FA30MAPOBOIAYIINBIX eveceii ®
"

MeTOA pactiera pasMepon 30, OTPAHHNCHHBIX HILKHIM
KOHIIGHTPAIHORHEIM NPEAETON PACHPOCTDAHEHHS MIaMeHit
(HKIIP) ra3os 1 napos.
MeTOR pactiera HHTEHCHBHOCTH TEIUIOBOrO ITYNCHIS Mpit
nosapax nponeos JIBXK n K.
Meron pactiera paswepos 3om pacnipoctpaneis oaka
FOPIOHIIX 308 1 AOB NPt BApI.

MeTon pactera WITCHCHBHOCTH TeMIOBOrO. MatydeHis
BPEMEHH CYIIECTBOBAHII (OTHEHHOTO WA

MeT0A paciieTa NapaveTpos BOHkI AABICHILS NpH CroOpaiit
rA01aPOBOIYIHBIX cveceit 5 oTkpbITONM
npocrpancrae

MeTOA pacieTa NapameTpoB BONHEI JABICHIS NDH BIhIBE
PE3CPRYAPA C NCPEIPETOi KILKOCTIO LTI CAILKEHHBIM
F30M Npit BOIACHCTRINN 1A HEr OYara novkapa
MeTon pacuera napaveTpoB HCHAperis FODIONHX He
HATPETHIX AWAKOCTEH M CAICKEHHbIX  YIICBOTOPOAHBIX
rason, . . . RS
MeTosl  pactiera pasMepa CUMBHMIX OTBEpCTH i3
TEXHOOTIECKOT0  0G0pY0BaI  (IOWIOHOB,  OTCEKOB),
HCTESIeHIS! AIKOCTH I3 PE3PBYAPA H IIOUIAI PACTEKAIII
KIKOCTH i MHOBHHOM PAIPYLICHIIH P3ePBYapa.
MeTOA pactieTa pOTHEONOAAPHEIX 1ADOBHIX 3aBeC.
TpeGOBANNA K BOAHOMY OPOUICHHIO TCXHOTOFHHCCKOrO
oGopyzosars.
Meton onpezeneris Tpelyenoit Gesomacwoii miouta
pasrepyerizau.
Meroist pactiera TewiieparypHoro pexiinia noxapa ®
HOMELILCHILX 3AQHHT] PASIIHOTO HABHANCHILS. .

Meton paciera TpeGyemoro mpeiena  OrHeCTOiiKoCTIH
CTPONTELHEIX KOHCTPYKLUHiE
3uascHits noKasaTeCH MOKAPHON ONACHOCTH HEKOTOPLIX
WHIMBWAYATGHEIX  BOINECTB, CMeceli M TEXHHMECKIX
npozyKToB.

E T R —
BEIIECTB i MaTepHATOB.





[image: image23.jpg]VIIK 614.841.242

Tocodue no mpumenemmio TOCT P 12.3.047-2012 Cuerema cranzapron
Gezonacuocrn Tpyta. «loaapuasn GE30NACHOCTL TEXHONOTHUECKUX NPOLECCOB.
Obiume TpeSonanis. MeTots: KOHTPOS.

O6mue nosozens

1.TOCT P 12.3. 047-2012 Cierema craiaptos Gesonackoern tpyza. «lokapias
Ge30IacHOCTS TEXHOTOTHYECKIX Npolieccon. OuIie TpeGoBaiis, MeTolst KOHTPOT
yeTanapaHBaCT OGUUIE TPEGOBANIA NOKAPHOH GEIOMACHOCTH K TEXHOTOMHIECKIM
TIpOILECCaN  PAYTMUHOTO  HASHAYCHHS TDH WX TDOCKTHDOBAHMH, CTDOMTENBCTBE,
PEKOHCTPYKLLMH, BBOAC B OKCILIYATALMIO, IKCILIYATALINH i NPCKPALICHHI DKCTyaTaLii,
KATHTATBHOM DEMONTE, KOHCCPBALNH, YTWHIALAN, 4 TAKKe NpH PI3pagoTke it
J3MCHEHIN HOPMATHBHbIX JIOKYMCHTOB 110 NOAApHOii Ge3011aCHOCTH Ha OBbeKTax
AU 1 IpH PaspabOTKe 1 MIMCHCHIH TeXHOTOTIECKIX HacTeil NPOCKTOB it
TEXHOOIECKIIX PErIAMCHTOR.

2. Jlanubiii CTAHAAPT HE PACTIPOCTPANSETCS Ha:

- POH3BOACTREHHibIE OGHEKTH CTICIATBHONO HASHANEHHS;

- OGBEKT, PACTIONOKEHHbIE B €Cax;

-A€PHbIE PEAKTOPbI 1 NPEATIPHATIS 110 NPOH3BOICTRY, NIEPEPABOTKE i XPAHEHHIO
PATHOAKTHBHLIX BOLLCCTR  MATCPHATOR;

-IPCANPHATIS O MPOM3BOACTBY M XPAHCHIIO NPOMBIIICHHBIX BIPIBIATHIX
BEIIECTR 1 GOCTIPHIIACOB;

~KOCMIItieCKIte OBBKTL I CTAPTOBLIC KOMILICKCH;

~0BLCKTH, CBARAMIBIC ¢ MPOBCACHHEM NOTBOTHBIX 1 NOTICMHEIX PABOT;

-00BEKTBI 110 1IEPEPAGOTKE i JHKBHAALIH TOKCHYHBIX OTXO/I0B;

-0GBeKTHI 110 YHIHTOAKEHHIO XHMIECKOTO OpYAHA

3. TIpH TeXHIKO-OKOHOMHECKOM 0GOCHOBAHIH CTDOHTENECTBA, MPOEKTHPOBAIHS
TEXHOIOTHIECKOTO MPOILCCCA I PAIMEILICHIS TEXHOTONHECKOro 000pY0BANIS JOTKCH
NIDEAYCMATPHBATECA KOMILIEKE MEp 110 0BeCreseniio NoKapHoi 6¢30MacHOCTH

4. Oueiiky moXapHoii Ge30MaCHOCTH MPOWIBOZCTBCHHBIX OGLEKTOB OCYILECTRIIOT
 TIOMOIIBIO KpHTEpHER:

“HIUBIYAILHOTO MOKAPHOTO PHCKa;

~CONMATBHOTO MOKAPHOTO PHCKA.

B Ciiysiae HEBOIMOAHOCTH MPOBEEHIA OILEHKH MOKAPHOTO PHCK (HATDHMED, 13-
1 OTCYTCTBIS  HCOOXOMMMBIX JQHHbIX) JONYCKACTCH  HCMOTBIOBAMHC  HHBIX
(ACTEPMHHHPOBAIBIX)  KDHTEPHES  NOAAPHOHi  GEI0NACHOCTH  TEXHOTOTHIECKIX
TOLECCOB (JOMYCTHMBIX 3HAUCHI| TAPAMETPOB ITHX MPOLECCOB).

5. AHam3 NOKapHON ONACHOCTH NPOW3BOACTBEHHBIX OGBEKTOR  JOMKEH
npeayeMaTpiBaTs:

AHATMI  MOKAHOI  ONACHOCTH  TEXHONOTHWECKOH CPCAB M NAPaMeTpoB
TEXHOJOMHUECKHX MPOLECCOB HA IPOH3BOACTBEHHOM 0GBEKTE;




[image: image24.jpg]-onpeAeseHie MepeIs NOAAPOONACHEIX ABAPHIIHEIX CHTYALUTT H NAPAMCTPOB 1S
KAAI0rO TEXHOTIOTHIECKOTO NPOLECC;

-ONpeACCHHe  MEpedN  NPHUNH,  BOMHKHOBCHHE  KOTOPHX  NO3BOISET
XapAKTCPHIOBATE CHTYAIUMIO KK NOAAPOONACHYIO IS KAAJOMO TEXHOTOIHIECKOrO
npouecca;

-I0CTpOGHHE CILCHAPHER BOTHUKHOBCHIS H PASBHTHS TOAKAPOB, TOBACKIIAX 32
coGoii rGens mozeii.

6. CTamzapTom yCTaHaBIMBaCTCA MOPAIOK OGCCTIEeHIs NOKAPHOIi GesomacHoCTH
TEXHOTIOTHUECKIX TIPOLECCOB:

-onpenesenue  nOKasaTeCi  MOKAPHON  OMACHOCTH  HCTIOMB3YIOWUIXCH B
TEXHOJIOTHUECKOM NPOLECCE BEUIECTR H MATCPHATIOR B COOTBCTCTBIMN C METOXMKAMI,
PErIaMEHTHPYEMBIMIH HOPMATHBHBIMH OKYMEHTAMI;

-H3yUCHIe TEXHOJOMIMECKOTO NIPOLECCA ¢ B0 ONPEACHCHHs 0BOpyIOBaNIs,
YHACTKOB M MECT, TIIE COCPEIOTOMEHDI TOPIOSHE MATEDHATE M BOIMOKHO
0Gpa3OBaHIE ra30-, MAPO - H MEUICBOYIYIIHEIX TOPIONX CMECei;

-onpeAeseHe BOIMOKHOCTH OOpAOBANIA TOPIOeii CPEAB! BIYTPH nOMewIEHHIl,
anmapatos i TPYGONPOBOJIOB i HA HADYKHEIX YCTAHOBKAX;

-ONpeACCHHE  BOIMOKHOCTH OOPAIOBANHA B TOPIONEii CPEAC  HCTOMHIKOB
SwKHTaNNS;

-HCCIIC/0BANHE PAMIINHLIX BADUANTOR ABADHIi, MyTeil PACIPOCTPAHCHIS TIOKAPA 1
BHIGOP BAPHANTOB NPOCKTHBIX ABApHIL;

-pacueT  KATCrOpWH TOMCICHM, MMM W HADYKHIX YCTAHOBOK 11O
BIPHIBONOAAPHOI H NOKAPHOH OIACHOCTH;

-onpeeieHME  COCTABA  CHCTEM  NDEIOTBPANCHN  NOKApa, BIpHBA M
NIPOTHBONOAADHOI] 3T TEXHOTOTHECKIX NPOLIECCOB;

-paspaGoTKy  MEPONpHATHii N0  NOBMIEHNIO  TOKapHON  GesomacHOCTH
TEXHOJIOTHUECKITX TIPOLECCOR If OTACBHBIX €T0 Y4ACTKOB.

7. Tloapas ONACHOCTE TEXHONOTNCCKHX NPOLCCCOB ONPEACIACICA HA OCHOBE
iy

~TEXHO/IOTHHECKOTO PETTIAMEHTa;

~IPHHLTHATBHON TEXHOTIOTHUECKOTi CXEMBI TIPOH3BOZICTBA MPOAYKIIM

-OKasaTenCii MOKAPHOIi ONACHOCTH BEUIECTB H MATEPHAOB, OGPALAIOUIIXCH B
TEXHOTIOTHUECKOM MpoILecce;

~KOHCTPYKTHBHBIX 0COGEHHOCTEIH ANNAATOB, MAMIMH It ArperaTos;

-CXeMbI  DACTIONOACHMS B IeXe, HA y9aCTKe WM OTKPHITON miomake
NIOTEHUMATBHO NIOAAPOONACHOTO 0GOPY0BAHI.

8. Hactosuiee nocoSie 10 ONPEACICHIIO NIAPAMETPOB MOKAPHON OMACHOCTH
TexHozOTueCKHX npoLeccon (aanee [TocoGie) NPEAHA3MALCHO IS NPAKTHIECKOTO
HCTIOTHI0BAIS TPH MPOBEACHHH DACYETOR M OLCHOK NAPAMETDOB TEXHOTOTHIECKIX
npoueccos, npeicTapienmbx B npwiokemisx k TOCT P 123.047-2012,
XGPAKTEPHIYIOWUX WX TMOKGPOBIPHIBOONACHOCTS, ¢ NPHMEPAMM  DACYETOB 1t
oBocHoBatil.





[image: image25.jpg]9. PacueTHbIe 3HAUCHIA NAPAMCTPOB OKAPOB3PHBOONACHOCTH TeXHOMOTHUCCKIX
TIPOILECCOB ONPEACSIOTCS € UEBIO CONOCTABNEHHS X C KPHTHIECKHMH (PeCTBHBIMI)
3HAUEHMAMH, KOTOPBIC MOTYT HPHBECTH K MOKapy M (WiH) B3PhIBY, HCNONB3YIOTCH NPH
PACHCTAX DHCKOB, KATCrOpHii MOMEINCHMI, 3AAHHI M HADYAHBIX YCTAHOBOK MO
BIPHIBONOAAPHO 1 NIOKAPHOH ONACHOCTH 1 ABASIOTCH KOTHYECTREHHON  MEpOFi,
XapaKTEPH3YIOLLEi YPOBEHb 0KAPOBIPHIBOONACHOCTH TEXHOTOTHIECKHX MPOILECCOB.

10. Pacuersi 1 oGocioparis 5 [ocoGul BHNOTHEHE HA OCHOBANIH METOZOB,
WIOKeRHBIX B npUORenHsX K TOCT P 12.3.047-2012, ¢ Hymepaureii Tabmmni, popys
1 PHCYHKOB 3 COOTRTCTRYIOUITX NPIIOKEHIHi.

TIPHIIOKEHME A
METO/I PACYETA U35bITOYHOI'O IABJIEHHS, PA3BUBAEMOT'O
TIPH CTOPAHMH I'A30TIAPOBO3/1Y IHBIX CMECEM B NOMEILEHHH

Tpusep Nel. Onperenmts 3GHTONHOE JaBiEHMe, PA3BHBACMOE MPH CrOpaHit
NIapOBO3AYIINOIi CMECH AUETONA, BOIMMKAIOUEH NPH ABAPHIIHO pasrepMeTHIALMI
anmapata B NPOH3BOZCTBEHHOM MOMENIEHHI.

annsie 15 pacuema

B nomemenne co cBoGoaHBIM oGBeMoM Vi = 160 M’ mpu asapmiinoii
pasrepmeTisan annapata noctynaer 117.9 KT napop aueroma (OmpeieieHHBX B
coorsercramn ¢ mpuvepom Nel mpuwioemns M), MakcuwamsHo BosMoxHas
TeMIIepaTYpa s JAiHON KIUMATIHYECKOli 30ibi £, = 36 °C. Mossphas Macca auerona
M = 58,08 krxmons !

Ximmeckas opmyra atetona CyHy0. MakcuMaibHoe Aapiieriie 1 Cropanii
CTeXHOMETpHUeCKOli  MAPOBOSAYWIMON CMeCH AUETOHA B 3aMKHYTOM  oGbeMe
Prax= 572 KTla (cm. Tpusonerne 1).

Pacuem
Crexiomerpiseckitii KOXpOULICHT KICIOPOAA B Peakilti Cropaiis aietona
onperenserca no dopsyze (A.3) u yaet pasen:

ny—ng mp
=m0
B=net—g 2

T e, My, Mo, iy - 40 atoso C, H, O 1 FUIOWIOB B MOJEKYJIE FOPIOuero;

CrexHOMETpHCCKas KOHUCHTPAINIA N1aPOB ACTOHA OMPEACIAETEA N0 (opyyse
(A3) 1 cocrapser:
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TLIOTHOCTS MapOB AIETOHA , TIPH PACHETHOI TEMIEPATYPE f, ONPEACIAETCA N0
dopwyze (A.2) :
M

Vo(1+0,00367 1,

Pa

e M - MonspHas Macea, Krkmoib '3

Vi MObHBIiT 0GbeM, pasHbiii 22,413 M kvoms '
1,- pacueTHas Temnepatypa, °C.

1 cocTamser:

58,08
22,413+ (1 +0,00367 - 36)

P 2,29k M7

Toraa msGuTounoe xapenne AP , Klla, mpi Cropamin napoBosymmoii cveck
auerona a1 pacuethoii apapii onpexensieres no gopyye (A.1):

m-Z 100 1
AP = (Ruax = Po) - %

e Pa - MAKCHMATOHOC  QBICHHE,  DASBMBACMOC DM CrOpaHiH
CTEXHOMETPHYCCKOIi F30B03YLIHO ILTH 1APOBO3AYLIIHOH CMECH B 3AMKHYTOM 00TeMe,
ONpEEIAEMOE IKCICPHMEHTATBHO W N0 CHPABOYHBIM AQHHBIM B COOTBETCTBHH C
peGoaisami A.1.5. TIp OTCYICTBHH JQHHbIX JOMYCKAETCH NIPHHIMATE Py, PABHBIM
900 xlla;

P, - nasansioe xasnenme, klla (1onyckaercs npunmyars pasisiv 101 klTa);

m - macca ropiouero rasa (IT) win napos serkosocravensiounxes (JIBX) n
ropioux uakocTeii (1K), BRIEAIINX B PE3ITATE PACYETHOI ABAPHH B NOMEILEHHE,
sbtamcnsenas s IT 1o popwyze A.14, a s napos JIBXK i IK no opuyse A.19, kr;

Z - KOIpQUIMEHT yHacTHA TOPIONX TA30B W TAPOB B TOPEHHH, KOTOPHIiT MOKET
GHITh paccuMTal HA OCHOBE XapakTepa pacrpeleieHis Ta’sop M NapoB B oGbeMe
novemenns cornacio A.2.3. w A24. Jlonyckaetes mpummMaTh suauenue Z mo
TaGamue A.1;

K, - KoX)(UIMENT, yuHTHIBAIOUHI  HETEPMETHUHOCTH mOMEIWCHHA W
HeazmaGaTIHOCTh Npotiecca roperns. Jlonyckaetes npuyath K, =

Vey - cBOGOHBIT 0GBEM MOMELLEHHS, M';

u - TUIOTHOCTS 11aPa NH PACYETHOI TEMIEPATYPE f,, KI'M * H COCTABIALT:
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(572 - 101) 308,7 klla

Tpinviep Ne2. Onperenuits m3GhITONHOE JaBiciie, PasBHBacMOE MpH CrOpaniit
BOOPONOBOIAYIHOI  CMeCH,  BOJMMKAIOWEE TP aBapHiiioli  pasrepMeTHALII
TPYGONPOROAA B NPOI3BOACTRCHHOM MOMEILCHIIIL.

Hannsie dns pacuema

Uepes moweenue, croGoaubii o0beM Kkotoporo Ve, = 200 A, mpoxomut

IR
TPyGONpOBOAY TpamCIOpTHpYETCA BOZOPOX i ¢ MAKCHMATHHEIM  PACXOZOM
q = 510" s ¢ npu HOpMANLHOIT TeMIEPATYPe H C MAKCHMATBHBIM AABICHUEM P;
150 KI1a. TpyGONpOBOA OCHAIIIEH CHETEMO/i ABTOMATHYECKOTO OTKIIIONEHIS € BPEMEHEM
cpaGarsiBaiis T = 2 ¢ ¢ OGECTICHCHHEN PE3CPBHPOBANHA e¢ TEMEHTOB. JABIKKH
CHCTEMEI YCTAHOBICHEI TICPEL CTCHOI TOMELICHIA B MECTe BBOAA TPYGONpOBOZa i 3
CTEHOM JQHHOTO MOMElEHNS B MeCTe BhIBOTa TpyGonposoza. [mima oTcexaemoro
YHACTKA TPYGONPOBona Ly, = 10M. MaKCHMATbHO BOIMOKHAR TEMIIEPATYDA /LIS AQHHOI
KmMaTHeCKOil 30mb f, = 39 °C. [LIOTHOCTS BOJOPOAG p; TIPH JAHHOI f, papia
0,0787 kr-w”. Monspas macca Bogopoga M = 2,016 krkmoms '. Makcimabioe
JABICHHE NDH CTODAHIN CTEXHOMETPHYCCKOH Ta30BOIAYWIHOH CMECH BOAOPOZA B
3AMKHYTOM 0GBEME Prnex = 730 Kl1a.

TPYGONPOBOA ¢ MPOXOMMBIM Cederier aMeTpoM doy = 50 Mt (ryy

Pacuem
OGBes BOAOPOAG, MOCTYNMBUIETO B TMOMEMIEHWE B PesyisTate aapwiinoii
pasrepseTsawi TpyGonposoza, onpexenseres no gopyyse (A.16) i Gyzer pasen:

Va=hir+ Var;

1€ Vr - 05beM rasa, BRILIEALIEro 13 TPYGONPOBOIOB, M5

Vit - ofbewm rasa, BeCAWEro W3 TPYGOMOBOZA 0 €rO  OTKIOWEHHS,
onpenensiercs o dopayze (A.17), m';

Var - ofvem rasa, BhCAWEro W3 TPYGONPOBOZA MOCHE €O OTKIOWEHMS,
onpenensercs mo popmyse (A.18), m’.

Vie=gq-T;

IIe g- ACXOX ral, ONPEIACMBI B COOTRCTCTBHH C TEXHOMOIHYECKIM
PETAMENTOM B ABHCHMOCTH OT JaBieHis B TpyGOMpOBOXE, €ro maverpa,
TeMTIEpATYPBI TA30BO CPEB I T, ¢

T- pews, onpexensiemoe o A.1.2, c.

Vir=5-10"2=0,01 »*

2
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Vor =0,01-3,14-150

Ve

Macea BOZOPOAA, NOCTYMHMBINETO B NOMEMIEHHE NPH pacueTHOl aBapui,
paceanThiBaetes no dopwyse (A.14):

m= Vs« p,=0,03945- 0,0787 = 3,105 - 10° kr
Crexuoerpireckitii koddMIUICHT KICAOPOAa B PeaKLii Cropalis BOIOPota
onpeaensercs no dopwyite (A.3):

ny—nx o

B=nc+ =

£A€ 1, My, Mo, 7y - 91C10 atomo8 C, H, O W ra/io08 B MOTIEKyIe FOpIovero;

2-0 @

B=0+ =05

4 2

CrexHoMeTpIteckas KOHLCHTPALIIS BOAOPOIA OMpeienseTcs o hopyyiie (A.3), %
(06.):

100
= 29,24% (06.)

To (opyyze (A.1) onperersercs widhirounioe aanenne AP npw cropani
BOA0POOBO3AYILIHOIE CAeCH, 0Bpasyioteiics B pe3yaLTaTE pacueTHoli asapii, klla:

m-z 100 1 _

8P = (B = B) G = =

(730 101y, 2105107 100 1
= (730100 55550787 7924 3

0,14 klla

Tpusiep Ne3. Onpezeants kodpGUINEHT Z yacTis 1apoB AleTOHa TpH Cropaii
NGPOBOSAYIINOIi CMECH [UIA CAYSAA PAICPMETHIAWMN ANNAPATA C ALETOHOM Npi
paGorasoueii n HepaGoTaiomeii BeRTHALIH.

27




[image: image29.jpg]Hannsie 15 pacuema

B uentpe noveutenns pasvepos 40%40 M u shicotoii H, = 3 M yeranosnen
annapar ¢ aueToHOM. ANNAPAT MPEACTABIAET COGOH WHIMIP AHAMETPOM OCHOBAHHS
d, = 0.5 M 1 BHCOTON b= | M, B KOTOPOM COAepA&HTCA 25 Kr aueroua. Pacuerias
‘Temmeparypa B noveutenit f, = 30 °C. [LI0THOCTS NAPOB ateToNa p, MpH 1, pasia 2,33
kM. JlaBienie HACHIICHHBIX TIAPOB aieTona P, npi £, pasio 37,73 klla (onpexeneno
10 cnpasouHoit Tepatype). HikHiii KOHUEHTPALHOHNbIi MPEAET PACHPOCTpAHEHHS
nnamenn Cyxne = 2,7 % (06.). B pesyisTate pasrepMeTisaui annapara B oGben
noMelleHuA NOCTYNUT 25 Kr Napos auerona sa spems ucnapemns T = 208 c. Tlpu
paGoTaiouiei  0GUIEOGMEHHOM  BEHTIISUMH TIOABIAHOCTD  BOSAYWIHON Cpelsl B
nomemenmi v = 0,1 m-c’; Py = 101 klTa.

Pacuem
“Tax kak npw paGoTaionteii 1 1epaGoTaioneii perTHAIH:

Kikne < 0,5 1 1t Yixne < 0,5 b3

e Xoscne, - paccrostis 0 ocsv X, ¥ OT HeTouHIKa mocTymAeHis mapa,

orpanmsiennsie Cinp, M, PACCUHTHIBAIOTCA 110 opmyaan B.3; Xikne = Yakne = 12,9 M;
I, b — UIMHA 1 UIHDHHA TOMEINCHIS, COOTBETCTRHHO, M, TO P NOABHAHOCTH
BOMyWHOH  CpeNl AT MAPOB  JCTKOBOCIIAMEHSIOUUAXCA  AWAKOCTEHl

npezpKCnoHeHIMATb B MHOKUTEND C, onpeaensetcs no gopmyse (A.11), % (06.):

0.

P ( m-100 ) #
R G
e €, - KONILGHTPAIA HACKILLEHNbIX T1APOB NPH pacueTHol TeMneparype £y °C B
Bo3Ayxe nomeenns, % (0.

Onpesensies kounentpautio C, 1o opuye (A.10):

100-R, _100-37,73
"= TR 101

=37,35% (06.)

Cornacro n. A.1.4:

Ver =08 4040 3 = 3840 o’

( 25-100 )‘““ 9255

37,35 2,33 - 3840,




[image: image30.jpg]Koopiuuient Z npi padotaionteii ettt onpezenseres o dopyyie (A.5) i
cocrapaser:

[
P (G0 + 155 Ky Vi *Zue

e m - vacea rasa it napos JIBJK, NOCTYNAIOUIIX B NOMENIEHHE B COOTBETCTBIN
cA26uALT kT

& - H0MYCTHMBIE OTKTIOHEHIA KOHUCHTPALHIi TPH 3A/1ABACMOM YPOBHE HAUMMOCTI
0(C>T),, npusenentsie b Tamue A.2, (npumaes & = 1,27);
Zyknp - PACCTOAHME 1O OCH  Z OT HCTOUHMKA MOCTYIUICHHA 1apa, OrpaHtueHHoe
. M, paccunTbiBactes 1o opuyaan  B.4; Zikne = 0.4 M.

5-1073-3,14
25

+233- (3,93 + 12,29-12,29- 0,4 = 0,53

Tlpi  OTCYTCTBMM  NOBIKHOCTH  BOIAyWHON  cpeabi  Ami  mapop
ETKOBOCTLIAMEHAIOUIHXCA KHKOCTENHCy onpenienseTes 1o popmysie (A.9).(% 06.):

o
) =5,02% (06.)

e (m-IOO )"“_3735( 25100
BN e, i 37,35-2,33 - 3840,

Koobiuutent Z npit nepaSotatoteit BerTaant onpeaeaseres no dopaye (A.5)
W cocTanmieT:

Knp

5-107
- m

G
o (Co + ) “Kune * Y * Zaknes

e & - NOMyCTHMbC OTKIOHEHMA KOWUEHTDAWi MpH 3A9BACMOM YpOBHE
snaunmoctn O(C>C), npisexennsie b Tabmue A.2 (npumiacy 8= 1,25),

5-1073-3,14
25

27
233+ (502 + 32) 1229+ 122904 = 063

125
Tpusep Ned. Onpexennts koddUUMEHT Z yuacTis MeTama mnpu cropaumi

ra30803 Ay IHOli CMeCH IS Cysas aBAHItHON PAEPMETHIAIH TA30B0T0 GaIONa ¢
METAHOM NpH PAGOTAIONIEH BEHTHIALLIIL.

2




[image: image31.jpg]Uannvie 015 pacwema

Ha oty nometenis pasmepon 13x13 w u Bbicotoit H, = 3 M Haxoautes Gamion ¢
0,28 kr merana. Fasosbii Gauton uveer Bricoty g = 1,5 M. Pacuernas Temmepatypa B
nomemenun £, = 30 °C. [lwotHocTs Merawa p, npu f, pasma 0645 krom™;
Ciigare = 5,28 % (06.). Tlommixuocts Bosaymmoii cpenst s nomemennn U = 0,1 mc”,
5= 1,37 (no TaGmmue A.2).

Pacuem
To Qopmysie (A.8) Npi MOABIKHOCTH BO3AYUINOI CPEABI IS TOPIONX TA30B
onpezemny Co, % (06.):

C,=3-10%

0,28
=3.10%- S
Co=310° 0645 13 13301 3,21 % (06.)

‘Tak Kak npw paGoTaioneii BeRTHIALII

Xune < 0.5 1 1 Yy < 0.5 b, 1o, cornacno opmyae (A.5), xoxpipmument Z
cocrasut:

_5-10%.x

Chg
o (0+=5) X - Y Zuars

Ko, Yok, Zune - PACCTORMNA 10 0caM X, ¥, Z OT HCTOMHHKA NOCTYICHHS
napa, orparmuentibie Cinp, M, PACCHHTHBAIOTCH 110 hopMyan B.1, B.2;
W42 M3 Zne = 0,11 M3

Kiakne = Yigne =

5:107-3,14
028

-0645- (321+—) 342-342-0,11 =033

Tpiviep NeS. Onpesents 3GhITONHOE TaBEHHE MPH CrODAHIH NOTHITIACHOBOT
b B NOMeICHItH.

Lannsie 15 pacuema
ey = 10 K5 m1g = 90 k15 F = 0,3; H, = 47-10° Jiikr''; Vey = 2000 M'; Vo = 20 M5
=12 kw7 =298 K; € = 0,1 krom”
A€ My, - PACHETHAN MACCA BIBUXPUBLLICHCA THUTH, KT
- PACHETHAR MACCA TIBUIH, TIOCTYMHBIIEIH B MOMEUIEHINE B Pe3yTbTaTE aBapHiiHOf
curyatm, kr;
F - MACCOBAA 71015 HACTHIL TIBUTH PATMEPOM MEHEE KPHTHUECKOO, C NPCBILICHHCM
KOTOPOTO @DOB3BECH CTAHOBITCS HECTIOCOGHOI PACTPOCTPANATH MiaMs (B OTCYTCTRHE

30




[image: image32.jpg]BOIMOKHOCTH NIONIYHEHNA CBECHNIT JUIA OLCHKM BeHUMHb! F JONyCKAeTCA MPHHMMATE
F=1).

Ce; - CTEXHOMETPHUECKAs KOHIEHTPALLIA TOPIOUEIi NIELTH B A9POBIBECH, KIM 5

Vun - PACHETHBI 0GBEM MBLICBO3YIIHOTO 06/1aKa, 0GPA3OBAHHOTO MpH aBapHiiHoit
cHTYaIuH B OBBeME MOMeeHnA, M5

u - IUIOTHOCTE BO3AYXA NPH HAYANbHOI Temmepatype Ty, KrM 5

H, - Tennota cropans, JLk-kr 5

Py - navanbHoe xaaenne, Klla (onyckaeres npummats pasibiv 101 klla);

T, - HANQIbHAS MAKCHMATBHAA TEMIIEPATYPA BOIYXA JUIA JQHHOTO PErHOHA B
Temmbtii nepuon roza, K;

Veu - CBOGOMMBI 0GBEM HOMEIIEHHS, M.

Onpesenses KoxhQHUIEHT yuacTiA B3BewICHROl MBI B ropeniit Z 10 (opyye
(A24):

05

05:03=0,15

Onpezensen m o opuyze (A25):

o+ Mgy = 10 +90 = 100 kr
m=min{ Ce Vi 20
rE=0l =4

Orciona crieayer, 4To Macca BIBeenHofi B 0GheMe moMenenHs s m = 14 kr.

Mo dopyyre (A4) onpererses WiGWTOMHOE JABNCHME NP CrOpamii
nineBos YOl evecH, klla:

apo Mt P2
Veu " pu Gy To" Ky

rae C, - Tenoemkocts Bosayxa, [Lx-kr K ' (1omyckaetes mpumMMaTh pasHoit
1,01-10°, ik K ™);

K, - kodpOMIUICHT, yUNTHIBAIOWU  HETCPMCTHUNOCTH MOMCULCHHS 1
neanaGaTiHOCTs Nponecea ropers. JomycKaeTes npHMATS K, PaBHBIM TpeM

14-47-10°-101-0,15

AP_2-103'1,2-1010'298-3

= 4,6 klla

Tipivep Neb. OnpesennTs wiGHTOUHOE AGBCHHE MM CrOPANHI MBUICBO3AYILHOI
CMECH CYXOrO PACTROPHMOIO HATIHTKA B MOMEILICH .

N




[image: image33.jpg]Hannsie 15 pacuema

TIpOH3BOACTENHOE MOMELEHHE, Te OCYUIECTBIAETCA (HACOBKA MAKETOB € CYXHM
PACTBOPHMBIM HANHTKOM, HMECT CTEAyIOUIHe FaGAPUTHL: BHCOTa - 8 M, amiha - 30 M,
mmpiia - 10 M. CeoGoubiii oGbem nomewenns coctapiser Ve, = 1920 o' B
TOMEICHUH  PACTIOIOKEH  CMECHTEb, NPEACTABAAIOUUAH  COBOM  WMAMHAPUIECKYIO
€MKOCTH €O BCTDOGHHBIM  IUHEKOOGDA3HBIM  YCTDOICTBOM  PABHOMEDHOTO
NIEPEMCIINBAIIA TIOPOUIKOOGDASHEIX  KOMIIOHEHTOB HATIHTKA, 3arpyAacbix tepes
pacrionoKenHOE CBEPXy BXOIHOE oTBEpeTHe. EAMHOBpEMEHHAR Jarpy3Ka ACTIEPCHONO
MATEPHATA B CMECHTEIh COCTABIACT My, = m = 300 Kr. OCHOBHbIM KOMIOHEHTOM
nopouIkooGpasHoii cyeck ApAeTCA caxap (Gonee 95% Macc.), KOTOphIii peCTaBIsET
HAHGOIBIIYIO NIOKAPOB3PHIEOONACHOCT. KpHTHUECKHIT pasMep HaCTHI B3PLIBOONACHON
B3BeCH caxapuoii nbum d*= 200 M. Jlna d* <200 My F=10%=0,1.

ABapuiiias CHTYAlWis, KOTODAR CONOBOKAAETCH HAWGOTHUINM  BHGPOCOM
TOpIOUEro MaTEpHATa B OGBEM NOMEICHHS, CBA3ANA C pasrepMeTHsaLEii cvecHTes,
KaK eMKOCTH, COZepKaleiit HaHGOABIIICE KOTMUECTBO FOIOYETO MATEPHATA.

Execvennas  nbiieyGOpka B NOMEUICHHM  NO3BOTAET  npeHeGpeuh
NLUICOTIOKEHHAMI HA 11011y, CTEHAX 1 ZIPYFUX MOBEPXHOCTAX (1, = 0).

Pacuem
Ko>pMuHeNT yHacTis b1 B B3phibe Z paccHThiBaETCS 10 dopmyse (A.24) u
cocTapnser:

Z=0,5-F=05-0,1=005

Pacuer w3GbITOHOrO Taperins B3pbina AP mpomsBoziTes o hopuyse (A.4), klla

mHp Py Z
A= 2
Veu Pu - Gy To " Ky

e C, - Temoemkocts Bosayxa, Jukkr K (1omyckaercs npummMarh pasioii
LO1-10°, Jexr K ');

K. - Ko>pHWIDICHT, YOHTHIBAOWUi  HETCPMCTHUHOCTH MOMEULEHNA W
neamaGaTiHOCTs Nponecea ropeina. JlonyckaeTes npumivaTh K, paBHBIM TPEM.

p. - NIOTHOCTH BOAYXa MpH  HAuammHOi  Tewmepatype To, K& :
P£e=12-1010 kr-m;

H, - Tennora cropanns, Jiw-kr's H, = 1,65 107 Jiickr-

Py - nawankHoe nasnenne, klla (1omyckaetes npunuvath pasibi 101 klTa);

Ty - HAATBHAS MAKCHMATbHIS TEMTEDATYDA BOTIYXA AUTA AQHHOTO DErHONA B
Tenwiii nepuon rona, K; Ty =298 K.

300-1,65-107 - 101 0,05
1920-1,2-1010-300- 3

11,9 kla




[image: image34.jpg]Tpuvep Ne7. Onpexennts WiGHTOMNOS JQmieHWE TH CTOPAHMH  MydHON
NIBLIEBO3AYLINOI CMeCH B IOMeLIeHIH,

Hannsie 15 pacema

CKIAZICKOE MOMENIEHHE MYKOMOTLHOTO KOMOWHATA /U1% XPAHCHIS MyKi B MelIKaX
10 50 kr. CroGomusiii 05bem nomemenns Ve, = 1000 a'. Execvennas nsuieyGopka s
TOMEIEHHH 03BONAET NpEHEGpEND NHUICOTIORSHHAMH HA TOTY, CTEHAX W APYTHX
NIOBEPXHOCTAX (1, = 0). PA3MeIlCHHE MCLIKOB NPOMIBOANTCS BPYWHYIO CKIAACKHMI
paGorHiKasH. MakcHMATbHas BICOTA 1I0ABEMA MEIIKA HE peBbInacT 2 M.

EIMHCTBEHHbIM BIPHIBONIOAAPOOIACHBIN BENIECTBOM B OMEIIEHIH ABIAETCA MyKA:
MeIKomMCnepeHBiil TpoAyKT (pasvep wactiu emee 100 Mkw). Temiora cropanis
H, = 1,810" Jukxr”. Kpurnueckuii pasvep 4acTHIl B3pHIBOONACHOI BIBECH MyuHOI
T d* = 250 M. CTeXHOMETPHAECKA KOHUEHTPALUAS (110 AHATOTHH C UENTI0N030ii)
npunmMactes pasioii Ce, = 0,25 krm™, Py = 101,3 klla.

ABapuiinas CHTYals ¢ 0GpAOBAMMEM NBUICBOVIYIIHOIO 0B/IAKA MOACT GhiTh
CBA3ANA C PA3PHIBOM TAPHI (OZHOTO I3 MEUIKOB ¢ MYKOI), B PE3YIBTATE KOTOPOTO €ro
CONEPAKIMOE (1, = 50 KT), NOCTYIIa% B NOMEILCHHE € MAKCHMATBHO BOMOKHOI BHICOTHI
(H =2 M), 06pasyeT BIpHIBOONACHYIO BIBECE.

Pacuem

C OnpeseeHHBIN JATACOM HAIEKHOCTH MpHAINACM 0GbeM 0BpasyiouLerocs mpi
TOM NbUICBOIIYIIHOTO 00/1aKa, PaBihiM ObeMy KOHyca, Wueioulero msicory H it
paiye ochopanna Taike pasibiii H. B oTow ciyuac ofte asapiiiioro ootaka
coctanir

Vo= smertH=t2.314022 284w
=3 323 2

Kooppument yuactus noum Bo m3pese Z (F npummaercs pasmsiv 1 s
BHICOKOZMCIIEPCHOI MyKI) paccumThiBacTes 1o opayse (A.24)  cocrapnser:

Z2=05-F=05-1=0,5
Pacuetnyio maccy B3BeimeHHoii B oObeMe NOMCWCHHA MHU M, KT,
oGpasopasielics B pesybTaTe apapiiinoli CHTYaII, OMPEAEASIOT M0 Gopyyze (A.25):

My + Mgy = 0+ 50 = 50 kr

m=min{Ca Vo _ 02584
=gy =42k

Caeayer npuists m = 4.2 kr.




[image: image35.jpg]Onpezeneriite H3GHTONHOTO Aapiewis B3PLBa AP NPOWIBOATCH 1O dopmyse

(A4), klla:
apo MM P2

Veu*Pa Gy To Ky

e C, - Tennoemkocts Bosayxa, [ukekr K ! (1onyckaetes npusmMATh pasHOt
1,01:10°, lwekr K '),

K. - KoX)(UWMEHT, yUHTHIBAIOUUIT  HETCPMETHUHOCTh  NOMEIWCHHA W
HeaaGaTIHOCT Mponecea ropeins. JIOnyCKaeTes IpHHIMATS K, PABHBIM TPEM.

Pa - TUIOTHOCT BO3AYXA NIPH HAuanbHOi Temnepatype Tp, kM 5 p, = 1,2 1010
KM ‘~

H, - tennora cropanus, Lk ' H, = 1,8 107 Jixekr '

Py - nasanbioe nasaenne, klla (1onyckaercs npummvars pasisi 101 klTa);

Ty - HAUANBHAA MAKCHMATBHAS TEMIIEPATYDA BO3AYXA UIA JAHHOTO PETHONA B
Tennbiii nepuox roza, K; Ty =300 K.

_42-18-10-1013-0,5

AP & e ,51 KIl:
1000-12-1010-300-3 <™
s B pedosys OCT P 1230472012 e nesamss

nocmynsenun 2a3a i napa, ocpanutenuste o . coomsememseno, paccumssaomes no dopuyias: B.1-5.3 o1 X,
YubdomZ:

<60 2 abane n.4.2.3 (c. 16) 3amucams «...2010.- RApOGOISINOT: Vi, UCKTIONUS €1060 AMIES0INUNOIY;

~ hopanyae 4.6 dorsena wems ceopou aud;

2= 2 (o + ) P Z

- e onucanu nepesenx o opayaax (4.21) u (4.23) eounuyns uzepenun 0 M (vosspuas vacea) doxcut G
K o)

1IPHIIOKEHHE B
METO/I PACYETA PASMEPOB 30H, OTPAHHYEHHBIX HHKHUM
KOHUEHTPAIMOHHBIM NPEJIEJIOM PACIIPOCTPAHEHUS IIJIAMEHH
(HKIIP) TA30B U IAPOB

Tpiviep Nel. Onpezennts pasmepsi 30mbi, orpanmseniiofi HKIIP mapos, npi
aBapHiiHoli PAsTEpMETHIALIMH TPYGOPOBO/A, TPAHCTIOPTHPYIOLLETO AIIETOH.

Hannsie s pacuema
TpyGONpOBOA,  TPAHCIIOPTHPYIOUNHii  ALCTOH,  NPONOKEH WA OTKPHITOM
npocpancTae Ha BhicoTe h = 0,5 M OT noBepxHocTH 3esn. TpyGonposox ociauies
PYSHBINI 3QTBICKKAMH.
Macca napos aueToia, NOCTYNHBIIIX B OTKPHITOE POCTPAHCTRO 32 BPENS MOTHOTO
nenapenis, cocrapnser m, = 240 kr npi Bpevei nenapenis 1= 3600 ¢. Makcimaisio
BOIMOKHAS TEMTICPATYpA AU AaHHOli KnmMaTHecKoil 30mst £, = 36 °C. [LiomHocts
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[image: image36.jpg]apoB aueToHa p, IpH f, pasha 2,29 kr-m”. Jns auetona Cygne = 2.7 % (06.). Jlannenue
HACHILIEHHBIX TTAPOB AILETOHa P, 1pH £, paBHo 48,09 klTa.
Pacuem
Pazuyc Ricap (M) 0 BHICOTa Zygup (M) 1A QUCTOH, OTPAHHYMBAIOUIIE 0GAACTD
xonuenTpaunii, npessimatomux HKIIP, onpexensiores mo opmysam (B.3; B.4) n
cocTassT, M:

Wy, e
=8

£21€ Ryygnp - FOPHIOHTATbHBli Pa3Mep B3PHIBOONACHOI 30RbI.

240 \%
Rurre 7,8-(m) =2608m

My )0‘33

Zienp = 0,26 - (—
Pu * Cucnp
16 Zigg - BEpTHKATbIE pasNCp B3PHBOONACHOIi 301;
m, - Macea mapos JIBJK, NOCTYMHBUIIX B OTKPHITOE MPOCTPAHCTBO 33 BpeMS
wenapens, Kr;
Pu - n0THOCTS napos JIBXK npi pacuethofi Temmepatype, la.

240\
Zukiip o,zvs-(m) 0,87 M

30 HAYAIO OTCHETA TOPIHIOHTATHHONO PASMEDA 0HI NDHIHNMAIOT TEOMETPIECKii
neHTp NpoMMBA, A B cAyuae, ecan Ruxnp MEHbIIC raGApHTHBIX PAIMEPOB NPOMIBA, —
BHCLINHE rAGAPHTHBIE PAIMEDH NPOTIBA.

Takiy 06pason, rpanuua 30mbi, orpaumennoii HKIIP napos, mo ropwsorram
Gyser npoxoauTs Ka paccTosii 26,08 M OT 0Gesaiikit TYGONPOBOTA, A N0 BEpTHKATH -
Ha BBICOTE g = Zycup = 0,87 M OT MECTA BBIXO/I2 1POB ALLCTOHA 3 TPYGONPOBOAR

Tpivep Ne2. Onpexens passepsi somsi, orpasensioli HKIP rasos, npi
ABapHiiHOli PA3rCPMETH3ALIN EMKOCTH C METAHOM Ha OTKPHITOM IIPOCTPAHCTBE.

Tannsie 011 pacuema
Tpu pasrepuermsawn emkoctn B atvocdepy noctynur m, = 20 Kr werana.
EMKOCTL NpeJICTaBiser coGoii WMHAP C OCHOBAHHEM pamiycoM 1 M W BHICOTO
hy = 10 M. MaKcHMAIBHO BO3MOXKHAS TCMIICPATYpa /Uisi AAHHOI KIMMATHHCCKOI 30HBI
t, = 30 °C. TnoTHocTs MeTana p, npi f, paua 0,645 kr-m”. Jlua Merana mikHuii
KoHUEHTpaMOHBTi pesen pacnpocTpanenis miaveni (HKTIP) Cicnp= 5,28 % (06.)

35




[image: image37.jpg]Pacuem
Paccrosmist Ry 1 Zijnp U1 METala, of paniuBaiousie 061acTs KORIEHTpanii,
npessaionrx HKIIP, onpezensiotes no gopyyas (5.1; 5.2) i cocrassr, y:

me (038
18 (p : Cumw)
e Ricte - FOPHSONTAS A PASNEP BSpHIBOONACHO 301,
Rynp = 78" (ﬁ) 13,99 m
me (03
1 Zikiip - BEPTHKABHEL PAIMEP BIPBIBOONACHOT 0HbL.
20 |03
Zynp = 0,33+ (m) =059m

Taim 0Gpason, rpaniua somsi, orpasennioii HKIIP, no ropisonami Gyzer
NpOXOZNTE Ha paccTosmii 13,99 M, @ M0 BepTHKANH - Ha BhCOTE 0,59 M OT MecTa
BLIXOAa rasa.

Tpivep Ne3.  Onpesiennts passepst 30mbi, orpamsichnoii HKIIP  napos,
oGpasyiomielics npH  apapiiiii PAIEPMETHIANIN ANNADATA C AUETOHOM, NIt
paGoTaioueii i HepaGoTaiotieii 0GICOOMERHOT BeHTIALINH.

Hannvie dns pacuema

B uentpe nomemenus pasmepos 40 x 40 M u Bhicotoii h, = 3 M yeranonen
AINAPAT ¢ AUETOHOM. ANNAPAT NPEICTABAACT COGOI LM C OCHOBAHMEM IHAMETPOM
d, = 0.5 M 1 BhicOTOl A, = | M, B KOTOPOM cofepA&NTE 25 KI' aucTOHa. PacueThas
‘Temmepatypa B noveutenit £, = 30 °C. [LI0THOCTS NAPOB alCTONA o, TPH I, pasHa 2,33
k™. Hipkuii KoHueHTpaumonHbiii npeen pacnpoctpanernus naamenn Cine = 2,7 %
(06.). B pesylbTaTe pasrepMETH3AUMH ANNAPATA B TOMEIEHHE NOCTYNHT 25 KT 1apoB
auetona.

Pacuem

B ciyuac  OGPalOBAMES  NAPOBOIAYUINOH CMECH B HEIAPOMOMKICHHOM
TEXHOJIOTHUCCKIM 0GOPYIOBANHEM NPOCTPAHCTEE  Er0 SUKHFAHMH OTHOCHTEIBHO
CaGHIM HCTOYHMKOM (HANIDHMEP, HCKDOIi) Cropaiiie SToii CMecH NPOMCXOLHT, Kak
NIPABILIO, ¢ HEGOMBLINMI BIUIMBIMH CKOPOCTAMH IUTaMeHH. TIDH dTOM aMIIMTYAst
BOTHEI JQBNCHNA MATS M MOTYT HE NDHHHMATECA BO BHHMAHME TDH OUCHKE
nopaKaloNero BOYACHCTBIS. B 9TOM clyuae peaTHiyeTCs TAK HASHBACMbi mOKAD-
BCNBIIIKA, MW KOTODOM 0HA NODAACHHS BHICOKOTEMIEPATYPHBIMH  MPOAYKTAMI
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[image: image38.jpg]CropaiIis MapOBO3AYILINOIE CMCCH MPAKTIHECKIN COBMAIACT C MAKCHMATBHBIM Pa3MepO
06IaKa POAYKTOB Cropanis (r.c. MOPAAIOTCA B OCHOBHOM OBHEKT, NONAIAIONIIE B
510 0671aK0).

Paccrosiie Ruxp 1A QUCTOH3, OTpAHMNHBAIONICE 0GIACTE  KOHICHTpAUIM,
npessimaromteii Cunp, OnpeaenseTes 1o opwye (B.3) i cocrapir:

o () = 1229

my 0
Rur =78 () =

Cuknp

Pamtyc  BOIICHCTBNA  BHICOKOTEMIEPATYDHEIX  MPOIYKTOB  Cropaiis
N1apoRo3IyIHOT0 0B1aKa NpH MoKape-BembiLike Ry onpeaensetcs o dopyyie (B.5):

Re =12+ Ruap = 12123 =1475m

Takmy  oOpasoM, pAAMyC BOMCICTBIA BHICOKOTCMICPATYPHBIX NPOAYKTOB
Cropaiis NapOBOIYIIHOro 06/1aKa MM NoKape-BenbiLIKe Gyzet pasen 14,75 .

TIPHIIOKEHNE B
METO/I PACYETA HHTEHCHBHOCTH TEILJIOBOIO U3JIVUEHUS
TIPH TIOKAPAX ITPOJIMBOB JIBK H I'K

Tpinviep Nel. ORpeACAHTH HHTEHCHBHOCTS TETOBOTO W3TyHeris OT MOKapa
npoititea Gensitia a HapykHOl yCTaHOBKe.

Tannsie dra pacuema

B KauecTBe HapyKHOil YCTAHOBKH B pAaccMaTpHBACTCA PE3CPBYApHbiii Mapk
Geniia, pavelliaeMbii Ha TEPPHTOPHH MPON3BOZCTBEHHONO 00BEKTa B MOCKOBCKOM
pernore.

B cocras pesepeyapuoro mapka Gemsina (Gemswn apxi AM-93) Bxomr 2
pesepayapa oGbemom o 10000 M* kaxasiii (1mameTp pesepsyapa 34,2 M; BbiCOTa —
11,92 w) 1 2 TpyGonposoza Gensima (BXOX 1 BHIXOX MPOAYKT I3 KAKIOTO Pesepayapa
OCYLIECTBISCTCA 1O OMHOMY mMatpyGKy) Amaverpom 900 MM, CymMapHas JulHa
TPYGONPOBOAOB 1aKa Lupyg cocTaiser 200 M. Pesephyaph CTaibbic BepTHKATHbIC
WUIHHAPHYECKHe ¢ KYNONbHOIl Kphiueii Ges nomtoma. ITapk HMeET OFpaKaioluLyio
cTeny (0OBATOBANME), PACCHHTANIYIO HA TWAPOCTATIYECKOE JaBlCHHe PasmiBlieiics
skmakocTi. TLiowmazs BiyTpi oGBasoBaiis (orpaseris) napka cocragaser 7000 ',

CroiicTea Geisuna npiHMMAIHCh 10 Getsuny AM-93 (3uMinii): MoaspHas Macca —
95,3 Kr-kMozb '; TemmepaTypa Bembimki Mitiyc 37 °C; KOHCTAHTEI YpaBHEHHA AHTYaHa
B manasone Temneparyp wiyc60 mmoc 90 °C: A = 426511, B = 695019,
Ca=223,220; G = 1,1 % (06.).

Iliowans ouara nokapa F, B Clydae mokapa OJHOIO W3 PE3CPBYapoB 1O Beeii
OBEPXHOCTH, IPHHIMATACH PABHOI:
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[image: image39.jpg]F,

PacemaTpuBacTes CieHapuil NOKapa B PescpBYapHOM napke GeHsua npu roperiy
OJIHOTO 3 PE3ePBYAPOB ¢ GEHSHHOM, PACTIONOKEHHOTO B OGBATOBAHI.

PacCUMTHIBACTCA  MHTCHCHBHOCTH TEILIOBOTO  MYIYMCHMA NOKapa  Gemsnia
nomazbio F, (N0Kap pesepryapa 1o Beeil MOBEPXHOCTH) B TOUKE, PACIONIOKEHHO! Ha
paccTosmu = 20 M OT IPaHMLIE 0YAra NOKApA, IPH BETPE €O CKOPOCTEIO Wy = 20 M-’
B HANDABICHINH OBTYHACMOTO OGBEKTa.

Pacuem

pdpexruminiii aavierp npoiea d paceuiTbizacst 1o hopyyzie (B.16), y:

VeIbHas MaccoBas CKOPOCTh BBITOpAHMA Geusima coriacho Tabmmue B.l
npumManack pasHoii m = 0,06 kr-(v*c) ' .TLI0THOCTL OKpyKalOUIEro BO3yXa npn
pacueTHoii TeMnepatype p,=1,15 kr-M”, yckopenie coGoaHoro nazenis g = 9,81 m-c”,
IUIOTHOCT  HACHIIGHHBIX NIAPOB TONINEA (OCH3NHA) NpH TEMNEPATYpe KHNeHIs
Pu=3,196 krom™.

Haxozumy napaverp u-11o hopayze (B.19):

u

A€ M- YACTbHAS MACCOBAs CKOPOCTH BBIFOPaHis ToMTiBa, Kr-(M*-c)

Wy - CKopoCTs Betpa, M-’

10,83
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[image: image40.jpg]Haxozumy auminy miasee o opwyze (B.17):

L:SS-d-(

067
M) w0,
Pa'\/g'd)

1=55-342- 306 )M
T \1,15-v9,8-34.2,

pun.: 8 pedawuu FOCT P 12.3.047:2012 & opuyne (8.17) donyuiena onesamwa: amecmo

7
-10,83°% = 61,13

! neoBxodumo

10 Gopmy~e (B.20) HaXOAMM YTON OTKAOHEHHA NNAMEHH OT BEPTUKA/H NOA
AeiicTanem serpa O:

cos® = =10,837%° = 0,304; 6 = arccos 0,304 = 1,262 pan.

PACCTOSHIE OT TCOMETPINECKOrO LEHTPA NPOIHBA 10 0By HACMOro 00beKTa:
X=r+05-d=20+05-342=371n

Binoming pactier haxropo oysentioct Fy i Fy .

Tlo dopayae (B.8) naxomns a:

2-L_2-61,13

To qropyyse (B.10) naxozmy A:

A=J@+ G+ 1D —2-a-(b+1)sinb) =

=575 + (217 + 12 - 2-3,575 (2,17 + 1) - sinl,262) = 1,112

Tlo oparyze (B.11) naxomin B:

B=y(@+(b-1D?—2-a-(b—1)-sind) =
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[image: image41.jpg]=J(B,575% + (217 - 1) - 2- 3,575 (2,17 — 1) - 5in1,262) = 2,486

Tlo opayze (B.12) naxomnsi C:

€= T+ 1) cos? = 1+ (2,172 = 1) - cos?1,262 = 1,159

Tlo hopyae (B.13) naxozis D:

- [5- B

To dopyyne (B.14) naxomn £:

a- cos® 33 cos1,262
b—a-sin6 ~ 2,17 - 3,575 sin1,262

0,879

Tlo opayze (B.15) naxomnm F:

=07 -1 = J@I7* - 1) = 1925

Mo qopvyte (B.6) onpeiensie 3mauenme axtopa oOAyMeHHOCTH i
BepTHKAIBHO ntontAKH Fy:
. (A-D)
retg (5

a2+ (b+1)?=2-b- (1 +a-sing)
o |-E-aretgp + £+ |———————|"

+CDSH i a-b—F?-sing 4 gl F2 - sin®
< |arets\—F ) +arets (¢

1
=13 [—(—0,979) - arctg0,607 + (~0,879)
[3,575‘ +(217+1)* —2-2,17 - (1 + 3,575 - 5in1,262)

1,112-2,486

1, 112-0607) 051,262

"lmg( 2486 )" 1159
3598, 9,17~ 1,925 sint, 262
1925-1,159
1,925 - sinl, 262
=0228

*‘""g( 1,925 1,159

a0




[image: image42.jpg]o qopvyre (B.7) onpeiensiem smauemne aktopa oOAyMeHHOCTH
TOpHIOHTANBHOI MTOMIAKH iyt

" (1)+sm8 i a-b—F?:sing’ G FZ sms
1|arets (5) + = [arets b urcg
i Saghomy 2 2
i +(b+1 )
-[Fre - areeg (12

oy (3575217 - 1925 sml 252
1y, sinz62 |79 1925-1,159
e (o 507) s

1159 1,925  sin1,262
1 *‘""9( 1925 1,159 )
314 3,575 + (2,17 + 1)? = 2 (2,17 + 1 + 3,575 - 2,17 - 5in1,262)
5 [ 1,112- 2,486 i
1,112 0,607
raretg ( 2486 )=
= 0822

Haxoamy yriosoii koxddument obnysernocri F, o dopayze (B.5):

F} + F} = [0,2287 +0,8227 = 0,853
Tlo opmyne (B.21) onpenensen kodHIIENT MpomyCKaHks aTMoCheph:
T=exp[-7.0 - 10* - (X~ 0.5:d)];

£a¢ X - PACCTOSHHE O ICOMETPHYCCKORO UEHTPA NPOHBA 10 OBIYMaeMOro
obnexra, M

T=exp[-7.0 - 10 (37,1 - 0.5 :34,2)] = 0,986

JUin  paccwatpuBacMoro  ciywas  (wmiamerp ouara  mokapa — 342 M)
CPEENIOREPXHOCTIYIO HHTEHCHBHOCTD TEMIOBOTO HITySeHis miaveni E; Haxoam
MeToNoM iielinofi MHTEpUOTAN MpHBEICHHBIX B Ta0nMue B.1 swasennii s
umverpos owara noskapa 30 1 40 Metpo, £; = 32,06 KBT-w”.

Tlo Gropmyne (B.1) HaXOMMM HHTCHCHBHOCTS TEMUIOBOXO HYTYHCHIS g

q=E;+F,~7=3206"08530,986 = 26,96 kBT - m~*
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TIPHIIOKEHNE I
METO/I PACYETA PA3MEPOB 30H PACIIPOCTPAHEHUSI OBJIAKA
TOPIOYHUX I'A30B U MTAPOB I1PH ABAPHH

Tpusiep Nol. OnpeAeTs AHaiky pACTPOCTPAHCHIS NAPOROIIYIIHOTO 0BaKa B
OTKPHITOM NPOCTPAHCTBE NP HEMPEPHIBHOM HCTEHEHHN CIKSHIOTO YITIEBOAOPOAHOTO
rasa (CYT).

Hannvie drs pacuema

JIA% pactieTa AMHAMIKH ACTDOCTPAICHIIA MAPOBOSAYIHOTO 0GAGKA: ABMKCHIA B
NIPOCTPACTEE FPANHLb 051K, OMPEAC/ACMOI HILKINM KOHIEHTPALHOHEIM IPEAEION
pacnpoctpareris miameni (HKITP), DHHIHMACTCA, 4TO B HEKOTOPBIi MOMEHT BpCMEHIT
f wawmmaeres wcrewenme CYT (Mponama) ¢ Maccopoii CKOPOCTBIO MCTENeHIS
m =13 kr-c’, ckopocts Betpa cocraer | a-c”, rpament Tenmepatypi cocapnser
0,667 K-»r'. B KatiecTne npiyiepa paceMaTpHBACTCA HenpepuiBHoe netencnite CYT.

Pacuem
Jlis omcanus Henpephiporo ncteucnns CVI 13 PeiepByapon Wi Hibix
ANMAPATOR  MPEANOTAracTCA, MTO  PelILTHPYIOUIAA  KOWUCHTpAWMA rasa B
I1aPOBOIAYINHOM OGIAKE ABIACTCH CYMMOFi KOHICHTPAIIIi OTACTBHBIX HIEMEHTAPHBIX
ras0BBIX 0GHMOB 1  paccanTaBaeTCs o popyse (I 10):

(x-x

i ,
20, ) ¥ i\
= Z(zn)‘-S-aﬁ-a; ““’( )\ zg) )

t1e Q= mg, - macca CYT B j-M INeMeHTAPHOM 0GbeMe, KT

m — maccoBas ckopocth uetedenus CYT, krc™';

Xj- KOODMHATA UEHTPA /-TO ICMEHTAPHOTO OBBEMa, M;

03 10, - CPEANEKBAIPATHIHbIE OTKIOHCHNA PACTIPCACICHIS KOHICHTPAUMIE B -
SIeMeHTApHOM 0GbeMe, M G, 0 - ONPEAIAIOT AHATOTHYNO Gy, 07 BT 1.3

Tpouesypa pacuera, peamsosarnas na [19BM, noxasana na G10k-cxene (pHeyHok
T.1). PesysbTathi pactera rpamiusi of/iaka Als ABYX 3Hauenuii spemeni & + 10 ¢ 1
1o + 300 ¢ npencrasaeibi na pucynke I'2.
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[image: image45.jpg]TIPHIIOKEHME J
METO/I PACYETA HHTEHCHBHOCTH TEIJIOBOI'O H3JIYYEHUS U
BPEMEHH CYUECTBOBAHUSI OTHEHHOT'O WAPA

Tpivep Nel. OnpexemniTh Bpews CYWECTBOBAHHS «OFHEHHOTO WD it
HHTCHCHBHOCTS TETZIOBOFO ATYHCHIS OT HErO

Hannvie dns pacuema

Obben  cepiicexoit emkocrn V= 600 . Iliotiocts maxoii dasi

p = 530 ke, Crenens sanomeiis pesepayapa xiakoii dassi 80 % (@ = 0.8).
Paccrosiie OT O0NY4aeMOro OGBEKTa 1O TOMKH Ha TOBEPXHOCTH 3eMIINt
HENOCPECTREHHO MO UEHTPOM  «OrHeHHOro  mapa»  r = 500,
E; - CPeAHCNOBEPXHOCTHAA WHTCHCHBHOCTH TCIUIOBOFO MTYUCHHA  ILIAMCHH,

kBrw? npunumactes pasroii 350 KBr m” (m./1.2).

Pacuem
HaxoAn Maccy FOpIoero /1 B «OTHEHHOM mape» 10 Gopyyzie:

m=Vpa=600-530-08=254-10°kr
Tlo hopmyne (J1.2) onpenensem dpheKTuBiblii MaveTp «ornenHoro mapay D,:
Ds = 6,48-m®325 = 6,48+ (2,54 10°)%° =370 m
To popmyne (J1.1) naxomn yriosoii Kospiuument oGmyuennocTuFy:

DI+05
ey e

re H- BHICOTA IEHTPA «OTHEHHOO Wapay OT 3ewm, M (sennumiy H gonyckaercs
npumiMaTh pasHoii Ds).

_ 3702405
" 4-(3702 + 500%)

Tlo opuyae (J1.4) Haxomst Ko>piuient nponycKaiis arsocdepst 7+
D
= exp[—m 07 (Y- 7‘)] =
370
:exp[ 7,0+ 10*‘-(‘/5001 370 ~ T)] =073

s




[image: image46.jpg]Mpunnvas £, = 350 kBrw” cornaco /12, no qopmyne (B.1) maxomm
MHTEHCHBHOCTS TEMIOBOTO HATYHEHHS g

q=E¢* Fy+ ©=350-0,090,73 =23 kBr»

Tlo Gopmyse (J1.3) OMpEXeisen BpeMs CyIECTBOBANHA «OTHEHHOTO Wapay £:

0,852+ m®2¢ = 0,852+ (2,54 - 10°)°2° = 22¢

s B pedasus FOCT P 1230472012 oy e
by L s e e on «« 70104 (T - 2]

1IPHIIOKEHHE E
METO/I PACYETA APAMETPOB BOJIHbI JIABJIEHHSI [TPH
CTOPAHVH FA30TIAPOBO3/1YIIHBIX CMECEH B OTKPHITOM
MPOCTPAHCTBE

Tpivep Nel. ONpefciuTs NapaveTphl BOTHM AGBACHIS NP CrOpaniit
ra30MaPOBOIAYINHBIX CMeceii B OTKPHITOM MPOCTAHCTBE. JUi PACIETA MAPAMETPOB
BONNDI J@BACHUS NH  CTODANHH NAPOBOIIYINOTO O0MAKA  NENCCOOOPA3HO
HCTONHI0BAME  BHIAHCHTENBHON TEXHHKH 1  COOTBETCTBYIOUUAX  MPOrPAMMHbIX
HIPOLYKTOB, NI03BOSIONLIX OMPEACST if XPAHHT B NAMATH YKA3AHHBIC 3ABHCHNOCTH.

Tannsie O3 pacuema

B KauecTBe Hapy/KHOIi YCTAHOBKH PacCMATPHBACTCA Pe3epBYapHBbiii napk Gensiia,
pasMelnaeMElii Ha TEPPHTOPHH IPOUIBO/CTEEHHOTO 0GBEKTa B MOCKOBCKOM PerHoie.

B coctas pesepsyapHoro napka Gemsuma (Gemsun mapkn AM-93) BxomsT 2
pesepayapa oGbemom no 10000 M* kaxasiii (wmaverp pesepsyapa 34,2 M; BhicoTa —
11,92 w) 1 2 TpyGonpososa Gensitia (BXOA  BEIXOZ NIPOAYKTA W3 KAKIOTO pe3epByapa
ocymecTeieTes MO OIHOMY TATpyOKy) amawerpom 900 My, cyswaphas wmha
TpyGONpOBOI0B Mapka L, coctasaser 200 M.

Pe3epByapsi CTAZIBHEIC BEPTHKATbHBIC LITHHAPHYCCKHE C KyMOMbHOI Kpbilueii Ges
nouToRa. apk HMEET OrpAKIAIONIYIO CTEHY, PACCUHTAHHYIO HA THAPOCTATHYECKOS
ZaBIelHe PasIHBIIEHCA KIIKOCTH.

Croiicrsa Gensina npsmaes 10 Gensuiy AM-93 (siwnii); Mospias Macca —
95,3 kr-kMosb”'; Temnepatypa btk Mityc 37 °C; KOHCTAHTE YpaBHEHHA AHTYaHa
B ananasoe Temmepatyp ot Munyc 60 1o mmoc 90 °C: A = 4,26511; B = 695019
Ca=223.220; Cugne= 1.1 % (06.).

TIpumiMaToch, 4TO pasrepMeTHIaIAS TPYGONPOBOZOB Napka (Wi BCEX THIOB
YTeueKk) M PAsTEPMETH3ALNA OHOTO M3 JABYX PE3CPBYapoB (AUIA BCEX THIIOB YTEHek,
KpOMe TOJHOTO paspymICHNS) MPHBOAMT K HCTEUCHHIO BCETO COACPAHMOO I3
pesepByapa (THTACMBIii PasTEPMETH3HPOBABIIMMCA TPYGONPOBOJOM pesepByap Wi
PasTepMETHUPOBABUINIICS  pe3epByap) OeH3MHA C  OGPA3OBAHMEM  IPOHBA,
orpanuuenoro oGBanoBammem (orpaxienuem) napka. Ilpu pacuere KommecTsa

as




[image: image47.jpg]HCTIaPHBIIETOC C TOBEPXHOCTH NMPOMBA GeH3HHA JUIS YKA3AHHOI NOAapoonacHoii
CcHTYaWM oMk mOBepXHOCTH Henapenus (Fu;) KOHCEPBATHBHO OlCHHBaTach
IUIOWABI0 NPAMOYFOTLHOH (JOphI BHYTDH 00BAnOBaHMS (OrpaieHMs) NapKa i
npummManack pasuoii 7000 M” (pasmepasit 62 x 113 ).

Pacuem

PaccMaTPHBACTCS  3ABHCHMOCTD TIAPAMETPOB  BOTHBI Janienins  (niGhirosiioe
JQBTCHHE M HMIYARC) OT DACCTOSHMS NH CTODAHHH NAPOBOIIYUINOTO 007aKa,
OGpasyloilerocs B pesyIbTaTe HemaperIts Gz ¢ OBEPXHOCTH NPOTHBA Ber3iiia B
npezeax oBBanoBaIs (OrpAAEHIA TAPK).

Pe3y/IbTaToM  ONpEACNCHMS NApAMCTPOB BOMB JABJCHHS TPH  CrOPaHii
[19POBOIIYIIOTO 00MAKa ABISCTCA MOMYHEHHE ABHCHMOCTI H3OHITOMHORO AaBICHIA 1t
HMITYJIBCA BOIHBI AQBICHIS OT PACCTOSHIIA B TOMKE, PACTIONOKEHHOI a paccTosmmit 200
M OT 0GBAIOBAIIIS 10 LEHTPA 007aKa.

TIpOAOATEIbHOCTh HCTIADENHS ¢ NOBEPXHOCTH NpONHBA Gersiiia s Beex
OKAPOOIACHBIX  CHTYAWMTi, CBAIANHBIX C pasrepMeTH3aumeii peiepByapoB Wi
TpyGonporoos napka, npimatack T=3600 ¢ (n.A.1.2 ¢).

Jlap/ichine  WaCHIlCHROTO Napa Ociyiiia Py N PacueTHON TeMneparype
coctapser:

10l

TTrman)

(s26511

Py 10 393 «lla

Monspiias macea Gersiira M = 95,3 ko™

Cornacto (opyyne .1 wnencusrocts ncnaperis Gensima ¥ onpenenseres mo
dopmyne, kr - (w*c) 't

W=10"9-VM-B, ,
e 7~ Kodpuunent, npHimMaeNbii A1 novemenii no Tabme M1 b

SABHCHMOCTH O CKOPOCTH H TEMIEPATYPbI BOSAVINOTO MOTOKA WAl NOBEPXHOCTHIO
ucnapetus, TTpi MPOANBE AILIKOCTH BHE NOMCLICHIA AONYCKACTCA IPHHINATE 7= 15

W=10"%-1-,/953-39,3 =3,84-10"%kr- (M*- )"

‘Taim 0GPazoN, Macea Napos Gensiiiia, MOCTYMHBUINX B ATMOChEpY B pesybTaTe
HCTIADEHIS C MIOBEPXHOCTH TIPOHBA, COCTABIAET:

m=Fos W T =7000"3,84-10"* 3600 = 9677 xr
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[image: image48.jpg]Mo KnaccuuKaumm BewecTs, CNOCOGHEIX K 0GpAsoBaIMIO TOPIOWHX checedi ¢
BO3AYXOM, Gemsun B cooTeTcTBMH ¢ TaGmuueii E.1 otHocutes k knaccy 3. Xapaktep
3ArPOMOAKAEHHOCTH OKPY/KAIOULEr0 NPOCTPAHCTBA /UIA PE3ePBYAPHOTO Mapka 1o m.E.5
coorsercrayer knaccy Il Takuw oGpasom, cormaco mE3 ommtaesbiii perin
CrOpaHus NIapOBOIAYMIHOTO OGNaKa — Ae(IApaumA, CKOPOCTH (POHTA niaveHi
cootercrayer kiaccy 4 (150200 m-c™).

Bitivas cxopocts dponta miavern U ONpEACIAETCA AU PACCMATDHBAENOTO
pesinia o opwryte (E.2):

re ky-KowcTanTa, pahas 43.

U =43-9677"/6 = 198,5m- ™!

Tonyuennas — Bennwmma  He  TPCBOCXOMNT  MAKCHMATBHO  CKOPOCT,
cooTReTCTBYIOmEl  famHOMY Kiaccy (200 M-c'), cleioBaTenbHO, MpHHIMAETCS
U=200m¢”

LlenTp 06/IaKa COBNATACT C TCOMCTPHYCCKIM LEHTPOM MPOHBA — LEHTPOM
OBBAIOBANIS OIPAKACHIA NAPKA. PACCTOSHNE OT PACCMATPUBACMOI TOUKI Z10 LEHTPA
OB7IaKa NPUHHMATOCH DABHBIM CyMMe paccTosmmii 0 oGsanosamni (200 M) u
noayuwmpiHE! oGBaoRaRNA (orpanenia) napka (31 w). Takiy 0Gpazom, paccTonmie
OT HEHTPA 061aKa 10 PACCMATPHBACMOI TOUKH NPHAIMATOCH aBibiv R =231 s

Koppexriposounsiii  napaverp f ® coomeercrsmm ¢ Tabmmeii  E.2
ans Gewsmma pasen  f = 1. Vaensnoe omepromhutenchme L, ompexersemoe b
cootsercTBIm ¢ 1.E.4, cocTapaser:

Eyp =B Eypo M- kr™";

€ Eyo = 44 Muk-kr” (coraco n.E.4).
. s
Eyp=1-44=44M/x - xr
Bemamia opiextunnoro dueprosanaca esecn £, Jix, onpexensnach mo dopyyne
E.l ¢ yuerom yasoenns oneprosanaca s cootsercTsim ¢ m.E.1 B cBamm ¢ Xapaktepom
pacnozowens o6naka. TIpit 5TOM KOHCCPBATHBHO MPUMHMAIOCH, STO BO BIphIR
YHACTBYET BCA MACCa FOPIOYEro BEMICCTBA, CONEPAUIETOCsH B 0GIAKe.

E=m-E,-10°-2=967744-10°-2 = 8,516 - 10''M/x - kr"
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[image: image49.jpg]Be3pasmepiioe paccTosiie OT uewtpa obnaka R,
onpezensesioe no opayze E.4, cocrapnser:

rePy-amocheprioe aaszene, Tla (Py = 101300).

231

R, =1136

(asm»mn)i
101300

70 pacematpuBacmoii TouKH,

Creneis pacumpeiiis NPOAYKTOB CrOpamis JUiA MApOBOIAVWIHON cMecH B
cootsercTaui ¢ 1. E.9 npunmvanach pasioii o = 7 (113 raso, -IapoBOsyIbIX cyeceii
JI0MyCKaeTCA NPUHIMAT paBHbiM 7). CKopocTs 38yka Co =340 w-c”

Bemunna Gespasueproro aanenius Py paccunthisactes no dopuyie E9 u

coctasaer:

P,

1

=t

0,83

&)

_ (200%) |
~\3907

() (e raen) = 0108

TMapanerp W' , onpeaeasemsiii o gopmyse E.11,coctamser:

_u
-z

200

o =200
w " 340

()-5% ()

Bemmsnia Gespasiepioro mvnytbca (passi cratis Ly

dopmyse E.10 1 cocTapnsier:

006 0,01
Ly =w°-(1 —0.4-W“)-( TR

=0,504- (1~ 0,40,504) (006 LA

o sl 1136 1,136

=0,504
paccumThIBaCTCA 1O
0,0025
% T) -
U,OOZS) 0024
1,136° :
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[image: image50.jpg]Bemnauna miGwounoro fapnems AP paccunteiactes no opmyre E.7 i
cocrapset:

P =Py Py = 0,185-101300 = 1,87 - 10° Ma

Bemrunia mvnysca dassi ciarns [ paccunTwipacres no dopuyre ES u
coctapser:

EV/3

— 0024 10130003 . 85161009
34

gt
F=lp B o

=1435Ma-c

0

paduk 3aBHCHMOCTH WIGHITOUHOTO Aamienus B poane xapaenns (10° [Ta) or
paccTosmis (M) NpH B3PhIBE MAPOBOVIYMIHOTO 06aKa, OGPAIOBABIIETOCH B PE3YIBTATE
HCTAPEHIS ¢ TIOBEPXHOCTH MPOJIHBA GEH3MIA B NPEACTAX OOBAIOBANNS (OrPAAICHHS)
napia (vacca napos M = 9677 kr), npusexen wa puc. E.1. Ha rpaguke moxno naiiri
‘Touky Ha paccTosiii 231 M OT LeHTpa ofaka Gensuna

[T
NEEEERRERI

o1 | ——

ul) 50100 150 200 250 300 350 400 450 500 550 600 €50 700 750 $00 850 900 9501000
PR e ————

Pitc. E.1- 3aBHCHMOCTS WIGHITONHOIO AQBACH}A B BOIHC JABICHHS OT PACCTORHHS
10 0GBazoganis (orpaxeis) napka (Macca napos 9677 kr)

Tpaduk saBucHMoCTH MMIy/bea (asbt cxatia B Bone aaienis (10° Ta-c) or
paccToAHMA napKa (M) NPU BIPHIBE MAPOBO3YIIHOTO 0G/AKa, OGPAIOBABUIEIOCH B
Pe3yIbTATE MCTAEHMS C NOBEPXHOCTH MPOJMBA GCH3MHA B MPEAETAX OOBAIOBAHIS
(orparaenns) napka (vacca napos M = 9677 kr), npusenen ua puc. E.2. Ha rpadmke
MOKHO HaiiTH TOUKY 1A paccTosHmi 231 M OT eHTpa 0GnaKa Gensuia.
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[image: image51.jpg]Pomyrae g2
examen 10° T

i .

0750 100 130200 250 300 50 200 250 500 350 600 630 700 750 300 50 500 9501000
B ——
Pitc. E.2-3aBHCHMOCTS HMITY:Ihea (ashi CAATHS B BOTHE AABICHIS OT PACCTORHIA
710 oBBanoBaNIs (OrparaeHia) napka (Macca napos 9677 kr)

HIPHIIOKEHNE K
METO/I PACYETA ITAPAMETPOB BOJIHbI IABJIEHHS I1PH B3PbIBE
PE3EPBYAPA C IEPETPETOM JKHIKOCTbIO WM CKHKEHHBIM
TA30M I1PH BO3/IEHCTBHH HA HETO OYATA IIOJKAPA

Tpuvep Nel. Onpesenuts mapavetpsi  yzapuoii Bommsi npi  BLEVE
(BoilingLiquidExpandingVapourExplosion  ~  m3peis  pacumpsiommxcs  napos
BeKHTAIOIEIH KHAKOCTH).

Hannsie ons pacuema

B KatiecTne NpiMeEPA PACCMATPUBATHCE APAMETPEI NONOKHTENbHON (a3si BOTHEI
JaBICHUA HA PACCTOAHMM 750 M OT IMHLEHTPA aBapii, CBA3aNHO ¢ passuTHem BLEVE
Ha KENE3HONOPOKHOII LHCTEpHe BMecTHMOCTEIO SO M° ¢ 71 = 10 T KUAKOrO mpomana.
LlucTepiia nMeeT NPEOXPARNTE b KIanai Ha Aapienie cpabaTsipaims 2,0 MITa,

Pacuem
Temmeparypy MaKoii (ashi, COOTBETCTRYIOMIEIH TEMTIEPATYE HACHIILENHOTO Mapa
U aBIICHHH CPABATHIBANHA NPEAOXPAHHTEILHONO KIANAHa, ONPeACICM N0 (opMye
(OK.6):

B

"=,

—Cp+27315 ;

te P - naBicHMe cpAGATHBAHMA MPEAOXPAHNTENBHORO  yCTpOicTE
(P = 2000 lTa);

A, B, Cy~ KOHCTANTH ypABHCHMS 3ABHCHMOCTH AQBICHA HACHILCHHEIX NAPOB
HIAKOCTH OT TeMIEPaTYphi (KOHCTAHTEI AHTYana), ONPEACHACMBIC N0 CPABOWHOF
rrepatype. Exumnust isveperits Py (kTTa, MM PT. CT., aTM) Z0KHb COOTBETCTROBATS
Hemonb3yeMBiM KoHeTanTam AnTyana (4= 5.949; B = 812,648; C, = 247,55).

50




[image: image52.jpg]812,648
5949 — 12000

247,55 +273,15 = 322K

HopMmaitbiiyio TemmepaTypy KHMeHis nponiaia Tysaxous 1o dopyyse:
T, = —43+273 = 230K

pipexTiBiyI0 dMeprio B3PEIBa paccunTEBaCM 10 dopyyze (K.5):
Eqi=k-G-m-(T=T,);

171€ k — 10718 YHEPTHM BOTHBI AABACHNA (JONYCKACTCA IPUHIMATH PaBHOi 0,5);

C, — yaeabHas TenoemMKocTh KuKoi passi, Jix-(kr-K)” (ronyckaetes npummmaty

pasHoii 2000 - (kr- K)™).
E. = 0,5-2000-4-10% - (322 — 230) = 4,08 - 10° [

Tpus.: B pedaxyuu TOCT P 12.3.047-2012 donyusena onevamsa: a thopuyise GK.5) credyem sanucams asecmo c,
Gywacnnoe awpaseense ¢ azaanoir Gywess Cp e hopusay OKT).

Haxom npHBEACHHYIO MACCY My, KT, 10 hopaysie (K 4):

AP:PH~(U,8v
e Py — amvochepioe xasnemne, lla (10myckaeTes MpURHMATH paBHbIM
101 &Ta).

303 903066 3
W”'W*S'_)= 1,06 Kl

AP =101-(08 2
- % 750°

BHISHCIACM HMITY/IBC BOIHB AQBICHIS TIDH BIPBIBE 110 popyysie (KC.3):

066
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[image: image53.jpg]TIPHIOKEHHE H
METO/I PACYETA IAPAMETPOB HCITAPEHHSI TOPIOYHX
HEHATPETBIX JKH/IKOCTE# M CAKHKEHHBIX YTJIEBOJOPO/IHBIX
TA30B

Tpuvep Nel. Ompeienmts Maccy NapoR AueToHa, NOCTYMUBIINX B OGheM
TOMeIeHIA B PesyBTATE ABAPHITHOI Pa3TEpMCTHIALI ANNaApaTa.

annsie drs pacuema

B novemenim miouaasio mona F = 50 M yCTAHOBICH ANNAPAT ¢ AUCTOHOM
oGbemoM Vy, = 3 M. AICTOH NOCTYNAeT B ANIAPAT CAMOTEKOM 1O TpyGOMPOBOZY
anamerpom d = 0,05 M ¢ pacxozom ¢ = 2 10° m'c’. Jlmma yuactka manoproro
TPYGONPOBOAA OT EMKOCTH 20 pyHHoit 3ansikki L; = 2 M. JUHa y4acTka oTBojLIEro
TpyGonposoza ametpom d = 0,05 M OT eMKOCTH 10 pyuHOi saxBAKH Ly pasna | w.
CKOPOCTS BOSAYUINOTO NOTOKA B MOMENeHNH N pagoTaiouteii 0GmeoOMeHHOf
BenTwIALI pasna 0,2 M-c”. Temnepatypa Bosayxa B nomemerin £,=20 °C. ILioTHOCTS
p aUETOHA NPH AaRKOi Temnepatype pasia 792 ki, JlaBIeHHe HACHIICHHBIX aPOB.
auerona P, npu 1, pasro 24,54 kTla. Mospuas Macca M = 58,08 kr-kmons ™.

Pacuem
OBbeM alleTONa, BHILICAUICTO I3 HATOPHOTO TPYGONPOROAA, V., COCTABIACT:

n-d
T

Vin=q 7+ Lyt

e £ pacterioe Bpesst OTIOUEHIIA TpYSONpOBOa, pastioe 300 ¢ (pi pyioN
otkmouenuu, mA.1.2 B).

3,14:0,05%
2:1073-300 + ~—————-

6,04-1071 m*

OGbeM aUETOHA, BHIIEAIEro H3 OTBOAAUIETO TPYGONpoBoja V,, COCTaBisieT
(11 A.2.6 npi armocheprom xasrennn P = 101 kITa), s’

Ite Ly-JUTiHa yaCTka OTBOIALIETO TPYGONpOBOa, M.

3,14-0,05%
T 1,96-107%m*

OGbeM alleTORa, MOCTYNHBLIETO B MOMeIlEHHe:
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[image: image54.jpg]Vo= Vit Via + Vo =3 4604107 +1,96 - 10° =36 0

Hexoas i3 Toro, uto | 1 aueTona pasmsaerca Ha | M* miowau nona (1. A.1.2 1),
pacueTHas momaib Hemapemns S, = 3600 M’ alETOHa MPEBHICHT IUIOMAZAL MONA
nomeens. CIIEI0BATEILHO, 32 IO HCNAPCHHA AUCTOHA NPHHHMACTCA TUIOMIA S
nona nomeens, pasnas S0 M’

HurrescusiocTs nenapenis onpeneasercs o gopwyse (.1) i coctapser:
W =106 - VM Py; kr-(c-m?)7;

e N — ko>pduument, mpHuHMaeMbi s nomemenuii mo TaGmaue M1 B
3ABHCHMOCTH OT CKOPOCTH  TEMINIEPATYDH! BOYIYIIHOTO NOTOKA HaX NOBEPXHOCTHIO
emaperns.

W =107%-3,5-/58,08- 24,54 = 0,655 10 *kr - (c- M%)~}

Macca napos aneroma m, o0pasylomuxcs npH asapiiikoii pasrepeTHsai
anmapara, kr, Gyzer pasia:

m=F-W-t;

TJI€ £ — TeKylee BpeMs, C, NPUHHMACMOE PABHBIM BDEMEHH NI0THOTO HCMAPEHNS, HO
e Gonee 3600 c.

m=50-0,655-1073-3600 = 117,9 kr

Tpiviep Ne2. Onpesers Maccy rasooGpasioro STiiena, 0Gpasyiomierocs mpi
HCTIAERI NPOTHBA CAILKEHHOTO ITIENA B YCTOBHAX aBapiiiHofi pasrepyeTIaLI

pesepyapa.

Lannvie 015 pacuema

H30TepMitieckHii peepyap CKIDKEHHOTO oTiieHa obbemom V = 10000 m*
YCTAHOB/IGH B GETOHHOM OOBaOBaHiH CcBOGOMHON miowansio S = 5184
Xapaxrepusiii amaverp npormsa d = 81 .

BBt TPYGONPOBOZIA MOAAUH CAIKCHHOTO ITHIICHA B PE3EPBYAp BHIOHEH CBEPXY,
2 BBIBOJ OTBOZIAIIIETO TPYGONPOBOZA CHIT3Y.

Vaenbmas Temnoemkocts camkennoro omwiena C, = 1528 Jix - (xrK)'.
TeMepaTypa KHTeHIIs CAIKEHNOTO STiIeHa npi atocdepiom xasienmi T = 169 K.
¥ enbHas TenN0Ta NapooGpasoBaNS CKIKEHHOTO dTieHa Ly = 4,82 10° [k - kr'.

Temneparypa  GeToMa —paBHa  MAKCHMATBHO  BOSMOKHON  Temmeparype
OKpYAKGIOIEro BO3AYXa B COOTBETCTBYIOMEl KiiMaTeckoii sone T, = T = 309 K.
Kosdmument rensonposoaocti Getona 4, = 1.5 Br-(wK)". Vaenwnas tennoemxocts
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[image: image55.jpg]Gerona C, = 1000 ik (krK)'ILomioets Geroma p= 2300 ke Mummvansias
CKOPOCTE  BOAYIIHOIO MOTOKA Umn = 0 M-C', @ MAKCHMATbHAZ 73 J@HHOI
KIHMATHYECKON 30Hb lax = 5 M-c”'. KHHEMATHUCCKAS BA3KOCTS BO3AYXa NPH PacueTHOI
Temnepatype BO3IyXa A AaHHON  KmMMATHuecKoi oms Ty = 36°C papha

1,64 - 10° w’-c'. Koaduusent Tennonposoanocti sosyxa mpu Ty paseis
2,74 - 107 Br(m - Ky

Pacuem
MaceoBa A0:1 MIHOBEIIO HCTapHBICIiCH AIHAKOCTH § ONpEACIACTEA 10 (opMyIe
(11.2)
G (h=T)
A R (W S L Tl )
Lx

1528 - (309 - 169)
=1-exp(-———>————) =0358

4,82-10°5

Tpunnmactes, wro mpu & > 035 Bes Macca KWIKOCTH, HAXOLAASCH B
0GOpy10BaIi, 3 CET B3PHIBHONO XPAKTEPA HCTIAPEHIS TIEPEXO/IIT B MAPOKANEBHOE
obmako.

Mo Gopmysre (M.3) oNpeiersen WHTCHCHBHOCTH MCTIapCHMA KWIKOCTH,
W,kr+(m*-c), " co cBOGOAHOI MOBEpXHOCTH ©

_ G Cop) Ty =Ty)  0,035-u -2, (T —Ty)

w 3
Ly (w60 [CRErEIA)

1€ f,-TeKylilee BPEMS ¢ MOMENTA Hauaia ucnaperis, ¢ (3600 ¢).

(1,5-1000-2300)° - (309 — 169) | 0,035-5%% 2,74 1072 - (309 — 169)

382107 (3,14-3600)05 | ((1,6%-10-5)07 - 817 4,82 107
=7,87-107%r- (u?-0)!

TIPHIIOKEHNE K
METO/IbI PACYETA PASMEPA CJIMBHBIX OTBEPCTHI M3
TEXHOJIOTHYECKOT'O OBOPY/IOBAHUSI (IO/JIOHOB, OTCEKOB),
HUCTEYEHUS KHJAKOCTH U3 PE3EPBYAPA U IJIOLIAIU PACTEKAHHS
KUIKOCTH P MTHOBEHHOM PA3PYUIEHUY PE3EPBYAPA
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[image: image56.jpg]K.1. MeTox pacuera pasvepa cauBuBIX 0TBeperHii

Tpuvep Nel. Onperenuts miomwas NoAtona Fy, M’ i PaccuuTaTs Iiomans
CIMBHOTO OTBEpCTHS /. M

Hannsie 15 pacuema

B NPOMIBOACTRENHOM MOMEUICHNH BEPTHKANBHO YCTAHOBNEH IINTHIIDHYECKHii
anmapar smametpos D = 1.5 M W 3a00mHeH ToayoioM. ANIApAT HMECT HeTHpE
naTpy6ra.

Ceueris naTpyGKOB 0} BHICOTH! YPOBHEHi KIIKOCTH Hax M H, mpescTapneis! B
raGane 11

TaGmua | — Cesenis natpyGkop o, i BHICOTH YpoBHeil AIKOCTH Hax HirMt H,

Howep | 7T o [ Howep [ o
narpyoka | g narpyGka| " &
1 L0 31107 3 40 L3+ 1
2 25 |05-10° 4 6,0 | 07851

HopyATHBIH2 HITEHCHBHOCTS OGN BOLS OT CHETEMBI nox\zpu'ryumumi pasha
0,5 kr-(3* ¢)". Ckopocts Briropanns Tonyona W = 3,47 10° kr-(w ¢)”. Jlawnenne 8
annapate P pasio arsocdeposy (P, = 101kTla). Tlox annapatos chenyer yeranoiTh
noIOH ¢ BhICOTON Gopra L = 0,3 M.

Pacuem
To dopsyze (K.1) onpezensiem ckopoct meTesens Oj AAKOCTH U3 annapara
uepe3 oTBepeTHs, M

Q=¢-0-y2:g-H;
Tie -KOXpULNEHT HCTCUCHNS KIAKOCTH uepe3 oTBepeTHE  (MpHMMACTCA

©=065)
g-ycKopeHme ciutsl TskecTH, pasroe 9,81 a-c?.

Q,=065-31-1073/2-981-1=

Q,=0,65-05-107/2-981-25 = 2,28 107m’
Q;=0,65-1,13-1072/2- 981~ 6,5-1072m* -

Q4 =0,65-0,785-1072/2-9,81-6 = 5,54 - 10~2m*

Makciabibiii PACXOJL AIAKOCTH OCYILECTRIACTEA Hepe3 MaTpyGok Ne3, nostomy
JUIS AQTbHETIIEro pacteTa IPHAIMAeM:

,93 1073 m? -
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[image: image57.jpg]O = 6,5 107 a7-¢™;

= L1310% v H=4m.
PaccuTACM ILIOUIAL TONEPEUHOTO ceueHis anmapara F,:

m-D? 314-15%
E = = —_—

=177m

Tlpuninas cTOPOHY KaIpaTHOro Mojuiona Gonbuieli Ha | M Anavetpa anmapara,
naiiZiem oM noIONA:

E=D+1P2=15+1)=625m*
Tlo opmyne (K.2) onpeiennn Korppuument m:
Fi-Hy
R

€ = 0,8+ — MAKCHMATHHO A0MYCTHAE] YPOBEITh ANAKOCTH B MOTON, M

_ 1,77-4 —472
MTE25-08-08 "

Tlo hopmiyze (K.3) onpezemisi oBben BOAbI, MoCTynaioNLEli B MOAIOH B eAMHHILY
Bpevent oT ycTaioBki noskaporymenia Oy , M ¢':

w)-F,
=0k,

Te o~ II0THOCTS OTHETYIIAIILeH KIAKOCTH (BOABY), KT M.

(1-10,0347) - 6,25
% 1000

29-107%m*

Tax Kak 4@B7ICHHE B ANNAPATE PABHO ATMOCHEPHOMY, TO HIGHTOUHOE AABACHIE B
annapate P = 0 1 Hanop, CO31aBACNBIIl CAATHIMK Ta3aMH HAZ OBEPXHOCTBIO KWIKOCTH
H,=0,70 10 popyyze (K.6) onpezensien snavene napamerpa b

| (oot Hy) [0 G | H
Fo s Quax (o Hy

- 3
1€ Qe — MAKCHMABHBIH PACXOZL KHAKOCTH 3 anmapara, M ¢
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[image: image58.jpg]177-4

b=in| 15550805

Tpus.: B pedasyu FOCT P 12.3.047-2012 & shopuyre (K.6) donyugens onevama

)

To Tabmmue K.1 naxomm a = 0,75.

To hopmysre (K.8) paccunThiBaem mI0Uab CAHBHOO OTBEPCTHS £, M':

6,25
’ . L10-2. |22
2:0,75-1,13-10 177

,2-1072 m

K.2. Hereuenne AuAKoCTH W3 peseppyapa

Tlpiviep Ne2. ONpEAenTS KONHHECTRO KIAKOCTH, BHUIMBLICICS {Iepes OTBepeTHE
Pe3epBYapa NIPH €r0 PA3TEPMETHIALIH  NEPEHBIIEHics Uepes 0OBATOBaNHe.

MeTOX yCTaHABIHBACT NAAMETPbI HCTEHCHItS FOPIotcil AKIAKOCTH I3 OTBEPCTIIA
Pe3epBYapa NpH ero PasrepMETHIALIAH I KOTHICCTBO KHAKOCTH, TIepeTHBaBIeiics epes
obsatosane.

annvie

he

L
R

Pitc. K.1 — CxeMa 15 pacueTa HCTEHeHis AIKOCTH H3 OTBEPCTIS B pesepByape

B KauccTee HAPYAHOli YCTAHOBKH  PACCMATDHBACTCA PEicpBYap ¢ GCH3MHOM
(6enmn mapki A-93). Peiepryap cTaibmoil BepTUKATbHBI WATMRAPHNCCKI C
KYNOMbHOIi Kpbilieii Ge3 MOHTOHA 1 Ge3 aBCHIA, PACTIONOKEHHBII B 0OBATOBANHI
(orpaceii). OBBanosanie iveet GopMy Kpaxpata co croponoii 40,2 M.
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[image: image59.jpg]Pesepeyap oGbemom 10000 M' (amamerp pesepeyapa D = 34,2 ; Bhicora —
11,92 M) cevenmem A, = 918,1 M, BXOA H BHIXOL NPOAYKTA M3 pesepByapa
OcyliecTBISeTCA N0 NATPYGKY AMAMETpOM 500 MM, DACHIONIOAKEHHOMY Ha BHICOTE
I = 6,7 M. Boicora oGmanosamns cocrapiser H = 2 M. Paccrosume oT cremki
pesepsyapa z10 oGmatopamma L = 3 m. [liotHocts Gewsuna npuHMMacTcs npu
‘Temnepatype 15 °C (p= 750 kr-u™)

Pacuem
Haualbias BHICOTA CTONGA KWIKOCTH B pescppyape ho ompereisercs Kax
omnomenie obnena Xpaninioro ® pesepayape Genma

(npuiaem Ve, = 0,8-10000 = 8000 M) K riom@zn AnHIIA pesepyapa:
Vs 8000
e 0\?2 34.2\2
w () ()

Maccossii pacxox Gy B Hasabibiil MOMEHT Bpeveili, onpeiensesbiii o dopyyie
)
(K.10), k¢

Go=pp-Anoi 2 g+ (ho —hyat) 5

Ite g - yekopentte cpoSooro nateni, g = 9,81 e’
/1 KOOpHLIENT HCTeseHIS AHAKOCTH Hepes oTBepeTie (npHAIMaeTCs /1=0,65);
Ay~ N0WATH OTBPCTIA, Ay = 0.2 M°;

0,65-750-0,196-y/2-9,81- (87 —6,7) = 611 kr-c™’

Venoswe mepenmsa c1pyn muakocti (mpw ho > i) Wepes oGmarosaime
onpeaensercs o dopaye (K.12):

Go

L
gy 2 H+=
ol 7

Kak cieayer us pemenns nepapencrsa (K.12) ycromse nepemnsa uepes
OGBAIOBAHE BITOTHSACTCS,

Bpews, B TeueHHe KOTOPOTO WIKOCTH MEPETHBACTCA HEPE3 OGBATOBANME o,
onpenensercs no dopayre (K.14), ¢

. -btVb—4ac

pour = 2 a 3

©te a, b, ¢~ mapaverpbl, Kotophic onpeersiores no dopwyant (K.15; K.16; K.17):
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[image: image60.jpg]g u* A}, 9,810,657 0,196
2-A 2-9187

G 611

T 750918

a =94-10"%m-c%;

-89-107*m.c};

3
=109-2- D—=4,28M

|
=i

10 (H3HiICCKOMY CMBICTY PELICHi KBAPATHOTO YPABHEHIS NPHHIMACTCA KOpeiih
€0 3HaKOM MiHyC.

89107 - @5 1007 404 004z _
Epour = 2.94-107 g

Tlo hopmiyte (K.13) Onpeaeisiens KoAMECTRO AIAKOCTH m, MepepIeiics Hepes
OGBAIORAIHE 32 MIOTHOE BENS HCTEHEHIIs, KT

PG i Ay
M= G0 tpour =g tour =
750-9,81- 0,652 0,22
= 6114738 - ——————————- 4738% = 1374600 kr

2-918
Tpunep No3. Onpeaents Komrieetso iaxoro H-nenmana, naxomsuerocs nox

WIGHITOUNBIM AQBICHHEN B PElCPBYApE, BHUIMBLICTOCS NPH aBApHiiNON cHTYauwnH
(pasrepMeTHIALIA Pe3ePBYapa) H NEPEIMBLICTOCS Hepe3 OBBATORANIC.

Hannsie 013 pacuema

Pitc. K.2 — CxeMa /U1% pacteTa HCTEHEHHs KIIKOCTH W3 OTBEPCTHA B pesepByape
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[image: image61.jpg]B KauecTae HapyAHOIi YCTAHOBKH paccMaTppactcs pesepyap ¢ H-nemraion,
HaxoaAumiica oz WIOkTOMHbIM aneimem AP = 0.2 MIla (200000 IMa). Pesepryap
CTanbHOM BEPTHKANGHEI UWIMHAPHUECKIi ¢ KyNOAbHON Kphimeii Ges moTOHa
oGbemom 2000 M* (ametp pesepsyapa 15 »; Bhicota — 12 m) ceuenmem Ay = 181 a2,
pacnonoxen B oanopasi (orpaxienin). OGBanosanie iveet GopMy Keaapara co
c10pOHOi 21 M.

B pacueTe paceMaTpHBACTCA ABApHIHAR CHTYALUA, CBASQHHAA C PasTepMeTH3ALMCHE
PesepByapa M BLIXOZOM TOIYKTA M3 OGPA3OBABUICIOCH OTBEPCTHA TLIOUIABIO
Ay = 0.2 M, pacronaraiouierocs Ha BhicoTe Ay = 6,7 M. Bhicora oGBanosaiis
coctapser H = 2 M. PaccTOAHME OT CTCHKH pesepsyapa 10 oGsatosamms L = 3 M.
InotHoCTs H-nienTaa npunmMaetcs p = 626 kr-x™.

Pacuem

Hauarbhas BbicoTa CTONGA KWAKOCTH B pesepsyape hy OmpenenseTcs Kak

OTHOWIEHHE 0GBEMA XPAHHMOro B pesepeyape Gemsuia (mpuiimaem Voo, = 2000 ar') k
oM AMMILa pesepsyapa (1uavetp pesepsyapa D = 15 w):

Vi 2000
w@) )

Maccosii pacxot Gy B HaUaIBHbIii MOMEHT BPEMEHH, OnpeseseMbiii 1o Gopyyse
(K.18), krec™':

ho= 113m

.
A R P re

e g ~ yckopente caoGoanoro naenis, g = 9.81 w-c™;
/1~ KOOpULIEHT HCTeseHIIS AIAKOCTH HEPe3 OTBEpCTIE (TPHHINACTCS /1

2200000
626+2-9,81-(113 - 6,7)

0,65 626-0,196 1923 kr- ¢

Venome nepenusa crpyn Kwikoctn (Wpi  hy>hy) depes  oGpaiopaie
onpeaenserca no dopayne (K.12):

L
hyt 2 H+~
I

Kak cieayer us pemenmus nepancicrsa (K.12) yeromse nepenmsa uepes
oGBanoBatHE BHINOTHACTCH,
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[image: image62.jpg]Bpens, B TeueHie KOTOPOTO AHIKOCTH MCPETBACTCH Hepe3 OBBATOBANNE fpous
onpexensercs o dopayze (K.14), ¢t

©t€ a, b, c-napaverp, KoTopbie onpeaersiores 1o dopyynan (K.15; K.16; K.17):

g-ut AL, 9,81-065%0,196°
wa e  ZT S A0

=243-10"°m- %

2-A% 2181

ba— o 1B e 0t
T T T
mhy—H- E=113-2- =465
e=ho—H-2=113-2- gz =465u

10 (H3IECKOMY CMBICAY PEILICHHS KBAAPATHORO YPABHCHIIS IPHIINACTCA KOpeih
CO 3HaKoN MiHyc.

b IO 1072 —/(=1,69-107%)7 —4-2,43- 1075 4,65 _ g
L 2-243-10-¢ e

To Gopuyse (K.13) onpexensieM KOMINECTRO AAKOCTH m, TEpeMBIIEiics Hepes
OGBATIOBANHE 32 MOTHOE BPEMS HCTEHCHH, KT

Py A,
By a2

m = Go " tour

M B pedasin FOCT P 12:3047-2012 onyuens onevams
Gapas (611 pacvem i i svSnpern s peeparese ) 3 eevcsacms v onom incon
o
LA,
pa T

O =h

- & hopuyae (K.16) pacema napavempa b eduya usuepenus dorsena Grums (uc”),
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[image: image63.jpg]K.3. PacTexaiue IkocTH npu Mrioner

0M paspyuienin pesepryapa
Tpivep Ne3. OnpeseanTs ¢ OMONbIO MATEMATHYECKO! MOZENH 0710 KIAKOCTH,

nepenuBaBici tepe3 OOBAIOBANME NDH MIHOBEHHOM pAspylICHHH  peicpByapa
(puc. K.2).

/\\/T

I L

Pitc. K.2 — THIHSHAS KapTHRA ABICKEHIS KIAKOCTH B 0GBAIOBARIH DI
MIHOBEHHOM Pa3pyUIEHHH PesepRyapa
- YPOBeIi HANATHOTO CTON0A KIAKOCTH;
——— YPOBEHb KIIKOCTH B IPOMEARYTOHHbIE
MOMEHT BpeMeHH (Pe3yITaThi pactiera)

Tanusie 013 pacuema

B KauecTe HAPYKHOil YCTAHOBKH PACCMATPHBACTCS PE3CPBYapPHBIii Napk GeH3nHa.

B coctas pe3epByapHOro mapka OensiHa Mapku AM-93 BxozaT 2 pesepyapa
oGnemon 1o 10000 u* kaasii (mamerp pesepayapa D = 34,2 ar; pricora — 11,92 M) u 2
TpyGompoBosa Gewswma (BXOZ M BHXOA TPOAYKTA W3 KWKZOTO  pesepeyapa
OCymeCTBACTCA MO OMHOMY matpyGky) amamerpom 900 MM, CyMMapHas JUmHa
TPYGONPOBOOB NaKa Lupys coctannser 200 . Bricora oGsanoBaris napka cocTapiser
a=35m.

PesepByaphi CTaNbHEIC BEPTHKATLHBIC WHAHHAPHUECKHE C KyYNONbHOI Kphitteii Ges
notona. Tlapk HMeeT OFpAAAIOULYI0 CTeny (00BAIOBANNE), pACCAHTAHHYIO Ha
THAPOCTATHYECKOE AB/IEHHE Pa3IHBIIEHCA KuAKocTH. [LION@L BHYTPH 00BATIOBAHMS
(orpancaenis) mapka cocrapaser 7000 w’.

OGBazopaine (orpaAciie) napka uyeer (OPMy NPAMOYFOTBHIKA, MEPHMCTD
KOTOPOrO COCTABIAET Lucy = 350 M. TIph onpezenenin popast npoisa Gemsimia 5a
npetenani 0GBAIOBANIA (OXPAKIEHIA) NAPKA MPHHKMATOCS, HTO TIEPETHBUICECH Yepes
ofBanoBanue (OrpakiecHie) Mapka (WA CIUIAHMPOBAHHOC TPYHTOBOE TMOKPBITHE)
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[image: image64.jpg]KOIMHECTRO GEH3MHA PACTPEACICHO BAO BCCrO ONPRAICHIS B N1010CE WIPHIOH X , M
(om. prc.K.3).

®
[

Gomen orpenaane
rem—— B
-

Pitc. K.3 — Cxema k onpezeneniio opysi npomisa Gensia
3a MPEXEAMH OGBATOBANHS OTPAAIEHH MAPKA

B pithiepe MpHASTH ClEAYIONHe A0y IIeH s

- PACCMATPHBACTCS II0CKA OAHOMEPHAS 3AAANAT

- BpeMs paspyleHis PelCPBYaPA HAMHOTO MEHbLIC XPAKTEPHOFO BpeMCHt
ABITKCHIS TIIDOAMHAMINCCKOTi BOHbI 40 00BAIORANIS:

- KH/IKOCTb ABJIACTCS HEBA3KOI;

- TPeHie AUAKOCTH O MOBEPXHOCTH JeMTH OTCYTCTRYET;

- NIOBEPXHOCTS 3eMIH ABIACTCA ILIOCKOI, FOPHIOHTATLHOI

Pacuem

Tomas npousa Gensua 3a npeAenaM 0GBATOBAIMA (OTPAKICHNS) NApKa B
Clyuae TOTHOTO PAIPYIEHNA PECPBYAPA C MEPEMBOM NACTH GemsmHa uepes
oGBazoBatiie (Orpakielie) NapKa oueHuBanach B cootsercTaun ¢ K.3 Mpuiowenis K
caeylouy 0Gpasos.

Hauaipnas BICOTA CTOAGA IAKOCTH B pesepsyape fy ONPEAENIACH KAk
oTHOMEHHE 0GBEMA XpaHUMOrO B pesepsyape Gensuna (Vo = 10000 ') k miomam
nmuta pesepsyapa (D = 34,2 w

3uauenne napaverpa (a/h) = (3.5 / 10.9) = 0,32. Jlons nepemmpierocs uepes
oGanosare (orpazenne) Gesina onpeaensnack no puc. K.4 (kpusas 1) n npinsa
38%.

Tpaguk  pacueTHoli M OKCTICPHMEHTATBHON 3aBHCHMOCTEIi  MaCCOBOH 101
nepempielics uepes oGpaToanie KuakocT Q oT napaverpa a/ky MpeiCTaBIEH Ha
piic. K.
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[image: image65.jpg]o
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Pitc. K.4 — 3aBHCHMOCTS 107 NIepeMBIIElics depes 00BaI0BaNHe AHKOCTI
Q ot napawetpa a/hy: | - pacuer; 2 ~ MKerepupeHT.

KO/HuecTBo nepepiierocs vepes ofpanosame (orpaxieniie) mapka Geisiia
coctapser:

fepennsa = 10000 - 0,38 = 3800 m*

JIONOMIHTENSHO K 3IAHHOMY YCIOBHIO PacHeTa (ONpeACICHIe A0 AIAKOCTH,
nepenupuiciics uepes OGBAIOBAHME MPH  MIHOBCHHOM DASpYWICHIN pe3epByapa)
PACCHITACM ILIOUIAS IIEPETHBIICTOC HEpe3 00BIOBAIIE NAPKa GeH3HiA,

TLIOmazs MPONMBA YKABAHHOO BHUNC KONMMECTBA OCH3IMHA 33 NpeACTAMI
OBBATOBANIIA (OrPAKACHIA) MAPKA Fyx PACCUHTLIBATACK 10 OpMYIE:

Fupx = fy * Voepeanna

©e [ Kooppuunent pasimi, M (TpH OTCYTCTBHN AQHHBIX JONYCKACTCA
DUHUMATE DABHBN: 5 M UM MpOTHBE HA HCCIIAHHPOBANHYIO TPYHTOBYIO
10BepXHOCTH, 20 M IPH NPO/HBE HA CIUIAHUPOBAHHOE TPYHTOBOE MOKphITHE, 150 M
pH NpOAMBE Ha GETOHHOE WM AcATLTOBOE NOKPHITHE); Vycperuns — OOBEM AKHIKOCTH,
HoCTynuBieli B OKpYIKaloliee NPOCTPAHCTBO NPH PA3TEPMETH3ALIMN Pe3EPRYAPa, M

Kospuuuent  pastntus (/) Ha  CIIQHMPOBAHHOE TDYHTOBOE NOKpHITHE
npusMancs pasibiv 20 M

Fypx = 20 -3800 = 76000 m*
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[image: image66.jpg]Wlnpiia npoiea X , , onpeAeaseTea ypanieniey

X Lygpuu + 70 X% =

nepin

CrieoBatebio, mupHia npoansa X cocrapaser:

e 4
x 2
30 [307 76000
EITIR BT 5
= =1095M
2
TIPHIIOKEHHE JI

METO/I PACYETA IPOTHBOMOKAPHBIX TAPOBbIX 3ABEC

Tpivep Nel. ONpeAeTs MApIMETPsi NAPOROIE 3ABECH 1A TEXHOIOTHIECKOI
TpYGHATOli Newit (PATHANTHO-KONBEKILIOHHOI ¢ BEPTHKATBHEIM ABHACHHEM Fa3on)

5/ b &
,
e
E—1ap
b p
| —
xl_:

5
Pic. JI1 - | - sannsmaenbiii oGbexT; 2 — orpakzeiie; 3 — onopa KouexTopa; 4 -
KOIIEKTOP; 5 — ApeHaHBili BEHTIL; /i — BHICOTA BEPXHEi KDOMKH OFPAKACHHS HAA
KOIIEKTOPOM; /15~ BHICOTa ONIOPBi; X~ PACCTORHIE OT KOLIEKTOPA A0 JaLIHILACNOI
CTOpOHEI 0GeKTa; X, — PACCTOSHHE OT OTPAAKACHIS 10 KOLIEKTOPA
Pitcyhok JI.1 — Cxexa yCTpOICTBA JUIS CO3aIS NAPOBOTi 3anech
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[image: image67.jpg]Hannsie 15 pacuema

Tepumerp saunimaenoii soub P = 20 M, BicoTa 3auumaenoil sonst H = 6 . B
KOJUIEKTOP 3aBEChi NOAAETCA NeperpeThiii nap Aapiennem 20 p; = 12 10° Ma. Cpeanss
TenepaTypa HAHGOIEE XOTOHOTO NIEPHOZA BPEMEH £, = — 15 °C, II0THOCTS BoYAyXa
Py = 1,36 krm”. Atvocdeproe masienne pr= 10° Tla, ckopoets setpa W, =2 mc’.
KoilieKTop 3aBecsi pacnoaraetes 1a GETOHHBIX 0nopax Bbicotoii h; = 02 M, Bhicora
BepXHeii  KPOMKH OTDIACHMA HAX KOWIGKTODOM 3aBECH NPUHHMACTCA pasHoii
h=05w.

Pacuem

Henomays aamubie TaGmisi JL1, onpexersien, §TO A sammuaewoli 30Hs
BRCOTON 6 M, npn jaiemmem napa o 12 10° Ta npu ckopocti Betpa
W, =2 sc npummmac: p; = 10° Tl n dy = 3 M (B Tabmue U1 BHICOTE 3aBeck! 6,15 M
HanMeHbLIii ameTp oTBepeTis do = 3 MM 1 aanenne p; = 10° ITa). Yaensusiii oGbem
napa npn p; = 10° [a pasen ¥, = 0.2 " kr” (cnpavounibie naubie).

Tlo dopayne (J11) onpezersen paccrosiiiie X 0T KOIIEKTOPA 10 JAULILIACMOTO
obbeKTa, M:

X=025H,

rte H — BICOTa 3aIIHIIAENOFi 30151 OGBEKTA, M.
X=0025-6=15u

To qopyyze (J1.2) ONpeAensiem ity KOIIEKTOpa Ly, M:

L= P +8X,
Ite P~ MepHMETD 3aUIAENOfi 30151,

Ly=20+8-1,5=32m

Mo (opmyre (JL3) ompexensieM HMHTEHCHBHOCTh NOJA4H Napa W3 OTBEPCTHil
Kkomextopa poWo, kr-('-c) '

K ,l;_i (Z_:)z/x_(:)(mu/x] ;

Ti€ po—TUIOTHOCTH Mapa, K& M
Wi-cKopocts Beixoza mapa, »-c';
K-nokasate:s axuaGaTsi mapa (s neperperoro napa npunst K = 1,3).
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Tlo oopwmye (J1.4) onpesiensen uaveTp OTBEpCTHii Ha KOMTEKTOpE dy , M:

-G

PaccTaitibiil AaveTp 0TREPCTIS dy = 3 MM COOTBOTCTRYET JUAMETDY OTBEpCTIA,
npitsoMy 0 TaGie JL1.

Po - Wo.

28-103M=3mm

o Qopmyze (J1.6) onpezesien paccTosmie MeAy OTBEpCTIAMH [, M:

l—h D'5—025 =250
=35=70= 025 M=250un

Tlo (hopyne (JL7) ONpeAeasen KOTMIECTRO OTBEpCTHI 1, WT:

oy 3 1120
T + _0,_5+ = wr

n=

Tlo Gopmyse (J1.8) onpenensen amameTp KomiekTopa 3aBecht Dy, , M:
Dyon =1,83-do -V =183-3-107- V129 = 63-107 M = 63 mu
Tlo dopmyste (JI.9) onpenensien pacxon napa G, , kr - ¢
Gy =10,785-¢-d3-n-po- Wp;
rte @-kod(puienT pacxoza napa uepes otsepethe (¢ ot 0.6 10 0.8).

0,785-0,8(3-107%)? 129719 = 0,524 kr- ¢ 1.

Tlo oopayze (J1.10) onpeiensien OBILyi0 BHCOTY OTPAAZCHIIS foy , M2
hop=h+hs=05+02=07w ;

£ g BLICOTA OIIOPL KOLICKTOPA, M.
&




[image: image69.jpg]To (opayze (JI.11) Ompezeisem paceTosHHe OT OrpakCHHS A0 KOIEKTOpa Xi, M2

X,=025-h=025-05=0,125m

Tlo oparyse (J1.12) onpesensen iy orpazets Loy , M
Lorp = Lyoa +8- X =32+8-0,125=33
TIPHITOKEHHE M
TPEBOBAHMSI K BO/IIHOMY OPOMIEHUIO TEXHOJIOTHYECKOTO
OBOPY/IOBAHHSI

Tpusiep Nel. OnpeAeiiTh MapAMETPsI JALNTH TEXHOTOTHYECKOTO 0GOpyYOBANIS
OT TEIIOBOTO WTYNCHIA TIDH MIOKAPE YCTAHOBKAMH BOIAHOTO OPOLICHIS

Hannvie o 0Gocnosanus 6160pa yemanosox 6001020 OpowLeHus

CXeMa HCCTIEnyeMOro OOBCKTA — TOBApHAA 031 XDAHCHIA CAIDKCHHOTO
yraesoaopoatoro rasa (CYT) npecrapena na pic. M.1.

2 O
O O

=

Pitc. M.1 — Cxenma ckiaza CYT, CoCTOSINErO i3 4 LIapOBBIX Pe3cpByapos it
pasveuera nadeTbIX CTBOIOB

Ha Gase xpaneiisi CYT yCTAHOBICHB Ha OMOAX ETHIPE WIAPOBBIX Pe3cpByapa
uaverpom 10,5 w (Bbicora oT eMuni 10 HInKHeii Touki wapa 3 M) b ABa paza. EMKoCTs
KaI070 peseppyapa cocTapset 600 M Kkl

EUHOBPEMEHHO MAKCHMATBHO B pe3epyapax xpaiitcs 1440 w'CVI (480 a'
NPONYKTA B OZHOM pesepByape, O pesepayap asapwitmuiii). Mozasa CYI B
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[image: image70.jpg]Pe3epByaphl OCYIECTRIAETCA 110 TPYGONPOBOAAM AMaMETPoM 150 MM, BIIa%a MPOAYKTa
TIOTPEGHTEIIAM — 10 TPYGOIPOBOZAM BHYTPEHHHM AHAMETPOM 309 M.

Pesepbyaphi OGbeIHEHEI B FPYMNTY C 0GIIM 0GBATOBAHIEM B Bifje KBazpata (o
croponoii kBazpara 110 M u Bhicotoii 3,5 M). Paccrosmme oT pesepsyapa 1o
OGBAIOBAHIS 6 M, MEALY PesepByapanit 12 M, MEAILy pAAaMH pesepryapon 30 u.

Ckilax cHaGken COPOCHON cBewoil BHYTpeHHiM mavetpoM 400 MM s
apapiiiioro c6poca raza. Makcumazbibiii Yponens sanoneiis pesepayapos 80 % or
HOMHHATBHOTO.

BuiGop yemanosok 60041020 opowenus

B cootsercrsmn ¢ mM.2 Ha OGBeKTE A 3AWMTH OT NOKAPOB IAPOBHIX
pescpayapon ¢ CYT ycramapampaiores saderisie creonsi. JlageTibie  cTaombt
YCTAHABIMBAIOT CO CTALHONAPHBIM NIOKIOUEHHEM K BOAONPOBOHOIH cetn. Ha Kaskbiii
13 IAPOBKIX PE3EPBYAPOB YCTAHABIHBAIOT BA A(ETHEIX CTBOJA C PACXOAOM KAKIOTO
40 21 ¢, JlaeTbie CTBOMB! U1 3AUUTH WAPOBKIX pe3epByapos ¢ CYT mox xapneniem
DACTIOJIOWeHbI TAK, HTO JOCTHTAETCA OPOLIEHHE KAAJION TOKi PESEPBYADA He Meriee Hen
OO KOMNAKTHOIi CTpyeil, a Beero oGOPYXOBaMHA (HAMPHMEp, TPYGONpOBOLI,
apMaTypa) — TakiKe He MeHee YeM OZIHOl KOMMaKTHOIT cTpyeit (1. M.4).

JlaeTHbie CTBOZBI YCTAHOBJCHBI Ha paccrosHmi 10 M oT oGBaoBamus
pesepByapos e oGBastoBanis (11.M.6) Ha a(eTHBIX BRILIKAX BBICOTOM 2,5 M (11.M.7).

JlagpeTibie CTROME YNPABIAIOTCA AHCTAHLIHOHHO H HMEIOT TeILIO3AUINTHEIE IKPAHbL

B cootserctun ¢ m.M.9 pesepsyapsi ¢ CYI' moa iawiiemuem oGopyayiorcs
JIOTOTHHTENLHO K 7IaheTHBIM CTBOTIAM ABTOMATHYECKHMH CTALMOHADHBIMH CHCTEMAMI
BOAAHOTO OpoeHHs. TeIlIORast AT CEPHICCKOro Pe3ePRYapa NPEACTABIACT COGOIE
TPH BOMAHBIX KOTBUA C ODOCHTEIAMH APEHUCPHOTO THIA, YCTAHOBICHHBIMH C
MHTEDBATIOM PA3MELIIEHHS KOEIL S M, HAWHHAS C BeXa pesepByapa (pie.M.2).
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[image: image71.jpg]1~ BepXHEE KOIBLIO OpOIICHIA;
2 - cpeanee KOBIO OpOMICHIS;
3 — HIKHEE KOJBIIO OPOIICHHS;
Pitc. M.2 — CxeMa 0poLeHIts LIapOROTO pesepByapa

Tun, KOTHYECTBO M OCOGEHHOCTH DACCTAHOBKH CTALWOHADHBIX YCTAHOBOK
BOANOTO OPONICHIIS, @ TAKAE PEAHM HX PAGOTH (ABICHHE MEPEN OPOCHTEINIL,
DACXOA BOAbI, IHCTIEPCHOCTh PACTISLTA) ONPEAEIEHbI, HCXOAS I3 YCIOBHIi PABHOMEDHOO
OpOWICHHS BCeX 3AUIMNACMBIX MOBEPXHOCTEH C  3AZAHHON  HHTEHCHBHOCTHIO,
oBecnenBaioNLeii TeMLI0BYIo 31Ty 0G0y AOBAHHS.

BepxHee KOJbUO YCTAHABINBACTCA HA PACCTOSHMM | M OT BepxHeil Touku
pescpByapa i OGccreuIiBACT MOZAYY BOA Ha BEPXHIOID MOAYCEPY NOBEPXHOCTIE
pesepayapa.

Cpeiice KObLO YCTAHABTIBACTCA Ha PACCTOAHIIN OTOBHIb AUAMETPA O HITKHCHi
TOUKH Pe3epBYapa 1 ODECTENBACT NOZANY BOAN A BEPXHION NOTOBIHY HIAHEii
n0yC(epbI IOBEPXHOCTH Pe3epByapa.

Hiiiee Ko7blo yCTanapmupactess wa paccrosmmi 2,62 m (025 aaverpa
peiepByapa) OT HiKHeii TOUKH 1 0GECTIEUHBAET MOAAMY BOAB HA HIKHIOK MOJOBHHY
HitKHCii NoAyC(epb NOBEPXHOCTH pesepByapa

TT0BEPXHOCTS B MECTAX PACTIONOKEHHS apMATYPBi CocTaBset 42 M.

WuTencupiocTs nojaun Boas (TaGnM.2) Ha NOBEPXHOCTH pesepeyapa Ges
apmarypet (1) 0,1 a1 (M*c)', Ha NOBEPXHOCTH pe3epByapa B MECTAX PACTIONOKEHHS
apmatypsi 0,5 1 (v ¢)".

PacuieT pacxozi0B Boztsi QIUIs BeeX Noyc{ep MPHIMMACTCA ¢ JANACOM HALCKHOCTH.

Pacxoa otet Q, a BepxHioio monycepy:

9,

173n¢"

IS,

0,123,14(10,5/2)
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[image: image72.jpg]Pacxoz1 Botsl Ha cpeaniono nonycdepy O
0.=1'5.=0,123,14(1052) =173 a¢"

Pacxo/tht BOAbI Ha HIBKHION nonycdepy O, i Ha TOBEPXHOCTI MECT PACHOTOKEHIA
apmatypst O,:

Q.= 0,123,14 (10,52 =173 ac’;

0,=15=05-42=21nc".
OGuiii pacxox Boz! Ha ofecTieueHHe CTALHOHADHOIH TETLIOBO 3ALNTH COCTABHT
€ y4eToM paGoTH! ABYX AaeTibix cTBONOB O,

Qo= Qu+ Qc + Qut O+ 0, = 17,3 +34,6 +34,6+ 21 +80 = 187,51 - ¢

HenpUKOCHOBSHHEI 3aTIac BOZIbl YHTHIBAET PaGOTy CTAUMOHADHOI YCTAHOBKH
ropaiiero pesepeyapa (72,9 1 ¢”), AByX nadeTHEIX CTBOOB ¢ pacxozom 40 1 ¢ Kak bl
(oIMH WA OpOMICHME TOPAUIETO DECBYapa H OMMH Ha OPOUICHHE COCEAHMX
pesepByapos), KoTophii XpaHICA B ABYX NOKADHBIX peseppyapax. C yderom
NIPOJIOIKHTELHOCTH 1107Kapa 3 4 HeNpHKOCHOBEHHbII] 3A11AC BO/IbI COCTABIACT:

33600-(107,5 + 80) = 1651 s’ ~ 2100 »*

TIPHIIOKEHNE H
METO/| OTIPE/IEJIEHMSI TPEBYEMO# BE30IIACHOI IJIOLIA/IH
PA3TEPMETH3ALMA

Tpusep Nel. Onpesemnts TpeGyewmyio Gesonaciiyio MiOMats pasrepMeTH3AMI
TEXHO/IOTHECKOrO 0GOPYOBAHILS C FA0NAPOBBINH CHECAMIL

Hannvie o1 pacuema

Texwonormeckuii annapar oGbemoM 12 M',conepaluiii aueTOH, paccuiTan Ha
MakcuyabHoe wiGhTounoe aannerme 0,2 MIla (aGeomornoe aannemme 0,3 MIla) i
npewasiaen Ui paGoTs npw anvocdepiom aapnemim 0,1 MIla. Anmapar meer
pyGauiky oBorpesa (80°C).. HOpMAThHAs CKOPOCTH PACHpOCTAHCHIA MiaMCHIL
HaHGOACE OMACHO CTEXHOMETPHYECKOIi AILETOHO-BOIAYIION CMECH NPH ATMOCHEPHOM
asexin 1 Temnepatype (298 K) coctanser 0,32 wec”

Pacuem
Tpu Temnepatype B annapare 80 °C (353 K) MaKCHMAIB A HOPMATBHAS CKOPOCTH
S, pacnpocTpanelis miaMern B cootaeTcTBHM ¢ hopmyoii (H.6):
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[image: image73.jpg]L
smse @@
o) (T
e Sy, H3BECTHOE 3HAUEHHE HOPMATBHOI CKOPOCTH NP JABIEHIN P,
1 Temnepatype Ty;
nim- cooTheTCTRHHO Gaphieckui i TeepaTypHbii noKasaTe

Tlockonbky p (1aBieiite B TexHoTOrHECKOM Npoliecce) PasHo po (arMocdepioe
Aawsciie), 1o (p/po)” pasio 1.

032 (%)Z 045m-c”

TIpi 3HASCHHSX ABICHHS 1 TEMICPATYPbI, GHIKIX K HOPMATBHbIM, GapHIecKiti it
TeMNEpATYPHBIii NIOKAIATEAN JUIA TOPIOWMX MAPOBOYIYWHBIX CMecei MOTyT GhiTh
NIPURATH B IEPROM NPHGIILKEHINI COOTBETCTBEHHO PaBHBIMH 1 = - 0,5 1 m = 2,0,

B cootsercraimi ¢ i, H.5.1 i H.5.2 15 cTexHOMETpHHecKofi ALleTORO-BO3yLIHOf
CMECH OTHOCHTEIBHOE MAKCHMATBHOE JQBICHNC B3DHIBA JANHOI TOpIOWEil CMecH B
3AMKIYTOM cocye 7= 9,28; KOXpOMUNCHT pactimpeiis MOAYKTOB CropaHs cweci
E, = 796 (1aonH2); womexymspuas wacca ropioucii cmecu(no dopmyne H.7)
M, = 580,05+ 28 - 0,95 =29.5 kr-woms .

Tak Kak OTHOCHTENBHOE MAKCHMATBHO JABTCHHE B annapate, KOTopoe He
npuBOANT K ero jedopvammn w (i) paspymeniio, 7, = 0,3/0,1 = 3 npessimaer
auemme 2, TO IS BEMMCICHMS GCONAcHOli MIOWAAM  pasrepMETHIALIN
BocnonB3yeMes KpHTepHATbHEN cooTomenen (H.2). Bupaxemne a1 kommiekea

nox06us W B cooreerersmi ¢ (H.3) n onpeaenennbiin suascnnsyu So,u M; Moker

GRITE 3aNHCAHO B BHJC:

R\ 1
( M, ) S’
re 1~ KoOMpHMUMENT pAcXoZa MpH HCTeueHHM cBexeil cvecu M (i)
NPOAYKTOB  CTOpAHIA  YEPe3  YCTPOICTBO  BIPhIBOPAIPERCHIL
(MpenoXparITE b HAR MeMGpAla, Kiamai, pasrepMeTHsaTop  T.i.);
F~ nuowas pasrepMeTH3aLi (cGPOCHOro ceuenus), m';
V'~ MaKcuMaabHbii BHYTPEHHMIi OGBEM COCYAa, B KOTODOM BOSMOKHO
oGpasoBatiie ropioveii ra3onapoBoii cueck, M’
F—  nuoums pasrepmeTHIaui, M
R~ ynunepcansias razopas moctosmias, pasras 8314/ <(swomb -K)

T, - Tesmeparypa ropioveli cxec, K:
M;~  MonekyaspHas Macca ropioueii CMecH, Krkmoss™;
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[image: image74.jpg]S, HOMATBHAA CKOPOCTh PACTIDOCTDAHEHS IIAMEHI NDH HAYATHHEIX
3HAUEHHAX JAABJICHIA M TCMIICPATypBI Toploveii cMecH, M-¢';
- 304,

w

1 u-F  (8314-353\%° 1
o

Crenosatenso, kputepuansioe cootnomerme (H.2) otsocutensho F Moo
sanmcars B pize:

pp2 00088 0k

K 28 796 "

C ypemmenen crenenn werepmernunoctn F/V7 ot 0,025 10 0,25 cocyna
oGhemom okono 10 u° sHauenue (akTopa TyPOYJCHTHOCTH  BO3PACTAET OT 2,5 10 5
(H.44). Tpeanonouy, 4to 7 = 2,5 npu 4 = 1. Tlpn STOM MUHHMATbHAS MIOWAH
pasrepmernsaunn F = 0,175 M°, a suaunt F/V" 0,03. ToczetHee MOATBEPKAALT, 4TO
3HauenHe (GaKTopa TypGYIEHTHOCTH BHGaO MpasHIbHO. JleiiCTBHTENBHO, cnt Gbi Mt
NPEAOAOKIIH, HTO 7 = 5, TO MOMYMIM Gbl CAMUIKOM HHSKOE JUIA TAKOii CTemeHi
TypGynenthocT snaueine F/V*7 = 0,06 (svecto 0,25). Mrax, Gesonacas miomazs
PasTepMETH3ALLIMH COCTABIAET B AanHOM ciyuae 0,175 M, 4T0 paBHO3HAMHO COPOCHOMY
oTBepCTHIO AuaMeTpoM 0,47

Tpus. B pedaryau FOCT P 12.3.047-2012 donyugens onevanms
e popuye (11.15) axecmo T sanucams 1.
8 3aco10ake 1.3 MoCE C1080 $20PAOLXS UCKIO IS NPEDIOE €t

TIPUJIOXKEHHE I1
METO/Ibl PACYETA TEMIIEPATYPHOI'O PEAKHMA IMOKAPA
B NOMEUIEHMSAX 3IAHU# PA3JTMYHOTO HASHAYEHUS

Tpusep Nel. OnpeenTs Tenepatypusiii peaiM nokapa B rOMELICHHH
NIPOMBIILUICHHOTO 1A C YHETOM HauAbHOf cTaxii noxapa (HCTT).

Hannvie drs pacuema

Iomams noma novemenns S = 2340 w7, oGbem momemenns V= 14040 ',
mowans npoemos A = 167 w’, Bbicota mpoemo h = 2,89 M. Ofuiee KoMmECTBO
ropioveii Harpyski, MpHBEAeHHOE K ApeBechic, coctapaser P = 4,68 10° kr, wro
COOTBETCTBYeT ropioveii Harpyske ¢ = 20 krm™>.

o pesyABTATAM  OKCICDHMCHTAIBHBIX  HCCHCAOBAHHIl  NPOOIKHTEIBHOCTS
HauanbHOi Cramm noapa (1.3.4) £,q, = 40 s

Tenneparypa oGueii enbiuki 8 nomenseni (I1.3.5) T, = 250 °C.
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[image: image75.jpg]Pacuem
To (opwyze (T1.27) onpexe/se 3MeHEHHE TEMIEPATYPE B HANANBHOI CTaLMI
nowapa:

)

e T Texymas Tesmeparypa, K;

1~ Tekymee Bpevs, Mt

T, Tevnepatypa okpysaiomero Bosayxa, K;

Thca— CPEAHEODEMHA TEMNICPATYPA B MOMEHT okomwaris HCTT, K;
npoomkntensiocts HCII, M

uen

(523 —293)

@

To dhopatyze (T1.2) onpesesen NPOEMHOCTS NoMeIleHHs:

T-293 0,14 ¢%

TAIeA-TUIOMAb i-FO IPOEMa HOMeLIeHHs, M}
=BbICOTa i-TO IPOCMA TOMEIIEHNH, M.

167 - 2,89°%
2340

0,12 M%

13 cnpanounoii IMTEpATYPHI BHIGHPACM KOHECTBO BO3IYXA, HEOGXOMMMOE U
cropanms | Kr Matepuana i-ii ropioueii narpyski Vo' k' (Vo = 4,2 ).

To (opuyse (I1.3) onpexersen Komiuectso Bosayxa Vy, HeoGXomumoe s
cropast | Kr MaTepHaTa rOpIONeil HarpyKi:

SV
i T

Tie P-oliiee KOMM1ECTRO TOPIOUe]i HATPY3KH i-TO KOMIIOHEHTA TBEPBIX TOPIOUHX
W TPYHOTOPIOUHX MATEPHATIOB, KT.

22468100
T68. 10 oM

-1

-KI

7




[image: image76.jpg]To qopwyze (T14) onpexensieM yACIBHOE KPHTHHECKOE KOTHHECTBO Topioveii
HATPY3KH G s KI'M ™

4500 M VO 45000120 14040°%
Gox = T3500-18 ' 6V  1+500-0123 642

=516kr-m7?

Tlo opwyze (ILS) Ompeieser yAeTbHOE KOTHHCCTRO TOPIOHeli HAIPYSKH g,
Krm:

»
LA
Tes-ma
o Joser,
e S— Ious M7t noMewenis, panas 1**';
[ Hit3as TenioTa cropanns Apeseciisl, MLk k'
P

HU3IIAK TOMUIOTA CrOPAHHA i-ro KOMIOHCHTA MaTepHaia

or-
W ropioueii narpysii, Mk kr.

4,68 -10%-13,8

_ o
= 6 120407 — 167y 138~ 1AM

k.
U3 cpasienn g, 1 gy, CICIYET, uT0 g, = 14 > g, = 5,16. Creaopareasio, B
noeerIt GyeT noap, perypyesbiii pemuaaumeii (ITPB).
Tlo hopwyze (TL8) ompesterses XapakTephyio MPOIONKHTENSHOCTS OGHEMHOTO
noKapa t,, u:

LB A 1)
" 6285-A-Vh Ln P’

€ 1y CPANSS CKOPOCTD BHITOPAIIIA APERECHIB, ey = 24 KI-(v’-Miti) .

468-10*-138  2,4-4,68-10*
T 6285-167- V2,89 24468107

ty 4.

Jlas TIPB B wnrepsare 0,15 < £, < 1,22 4aca ¢ T0410¢TbI0 20 § % Tix = 1000°C.
C TounoCTHIO 210 5 % 110 hopyse (I1.7) OMPEAEIAEM MAKCHMATBHYIO CPEAHCOTHEMHYIO
TeMnepATYpY Ha CTAMH OGBEMHOTO MOKApa:

Tpax = 940e*77107°(1-30) = 940¢#7107°(20-30) = go7 K.
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[image: image77.jpg]Bpens Z10CTIKeHIA MAKCHMAIILHOI cpeaeoGLenHoii Temnepatypst mpy [TPB:

24 M.

[

Tlo hopmyte (T1.10) onpezersen isenenie cpeaeobbemHofi TeMmeparypi npit
OBeMHOM CROBOAHO PATBIBAIOIIENCA OKAPE:
T-T,
Tinax

¢ (475
=115'5( ) 75(¢/tma);

o Emax

T =Ty = (Toax

¢\
10).115,6( ) <75/t

£\475
T —293 = (897 - 293) - 115,6 (ﬂ)

TIpn noKape C YHETOM HAUATHHOIl CTATMH TIOKapa B HOMEMEHMH 0GHEMOM
V = 14040 »’, npoemtiocteio /7= 0,12 M™, ¢ ropioueii HarpysKoii, mpuBeaeHHoi K
Apeecuie B KommuecTBe 20 Kr'M?, H3MEHCHHE CPEAHCOGLEMHOI TeMnepaTyphl
npexcraseo wa picyne I1.1:
(T-293).K
1000

760
Fowun

Puicynox 1.1 — M3verenie cpeaneoGTeHoii TeMICPATYDH 10 BPEMEHH C y4eTOM
‘HAUAIBHON CTAMH NOKAPA

7




[image: image78.jpg]TIPHIIOKEHUE P
METO/I PACYETA TPEBYEMOTI'O NPEJEJIA Orl'!_ECTOFIKOCTIII
CTPOMTEJbHBIX KOHCTPYKIMIA

Tpivep Nel. OmpesieininTs TpeSyenyio OrHECTONKOCTH Kenes00eTonHol miiTs
NICPCKPHITILA B CIHaC OKATHHONO NIOKAPA.

Hannvie on pacuema

[lIMTa NIEPEKPHITHA PACHONIOKEHA HAZ YUACTKOM MEXAHHYECKOTO LeXa NpH
©BOGOHOM ropennu 1oz Heif G = 100 Kr HHJYCTPHATBHOIO MAcHa Ha MIoWa F=3 M’
Pasnvepst noveuen 18 % 12 X 4 M, b OMCICHIN €CTh O NPOEN ¢ PAsMEpaNH
4 % 3w JIONyCINvas BEPOATHOCTS OTKE30B KOHCTPYKILAH MEPEKPHTH Piy= 107,
Ckopocts Bhiropaiis Macia M, = 2,7 kr-(s’ni)" (cnpasoussie Rannbie). Cucrenma
ABTOMATHUECKOTO  NOKAPOTYIICHNA HA YHACTKE LEXA OTCYTCTBYET, CACAOBATEINBHO,
BEPOATHOCTS BHIOAHENIA A4 (TYWCHNA MOKApa) QBTOMATHYECKOH YCTAHOBKOI
noKapoTymenns Py = 0, BEPOATHOCTh NPEAOTEPAUICHNA PASBHTOTO MOKADA CHIAMH
noKapHoii OXpans: Takse oteyreTByet P, = 0.

Pacuem
o (ropsiyie (P.6) OMPEACIM NPOAOTAHTENLHOCTS JOKAILHOTO OKAPA Ly, KT

G 100

S
"My F 273

=124 Mun

Tlo Gopyyze (P.4) onpeaeny npoeMocTs /7 B cysae JOKATLHONO MOKapa:

H
n=— ;
vF
e H ~ PACCTOAMHE OT 3ePKATA TOPEHHS A0 KOHCTPYKIUEH THTH TICPEKPEITHS
(BbicoTa nIOMemEHH), M.

To pucynky P4 naiiem JKBHBAICHTHYIO MPOAONAHTEIBHOCTE MOKAPA [, JUTA
KeIe300ETONNOI TUINTH NIEPEKPHITHS NIPH TOPCHIH HHYCTPHATEROrO Maca. [Tonysis
£,<05u.
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L-HAF =1.2;:2-HAF= 15
3-HAF=18;4-HAF =2,
S-HAF =24:6-HAF =36
Prcynox P.4 — 3aBHCHMOCTS IKBHBATEHTHOI POJOTKHTEBHOCTH NOKApa {, OT
NIPOOTAHTELHOCTH TIOKAPA £, U1 KCNE30GETORHBIX 1 OPH3AHILEHHBIX
METALTINECKHX KOHCTPYKIUMii mepekphiTia mpi ropenin JIBIK u K

Cornaco ycnosmio safaun Py = Py, = 0 no maGmuue P.2 maxomnm ans
MEXAHMYECKOrO 1€Xa BEPOATHOCTH BOIHHKHOBEHHA NOKapa, OTHecemmyio K 1 M
nomazu nomewenis Py = 0,6 - 10° v rox’.

TaGauua P.2- BeposTHOCTH BO3MHKHORCHHS 1I0Kapa Py U1s noMemennii
NIPON3BOACTENHEIX OGBEKTOB

N BepOATHOCT BO3MKHOBEHI
TpombiuutenHii tex 5 -
noxapa P, n/roa 10

Tlo oGpadotke ciiTeriiceroro  Kayayka | 42
HCKYCCTBEHHBIX BOJIOKOH 4

|JluTeitibie H NIABHABHbIC 1,89
Mexanunueckue 0,60
HicrpysmenTansisic 0,60

o nepepaGoTke MACHBIX 1 PHGHBIX MPOAYKTOR 153

Topseit npokaTki MeTanion 189
Texcrubioro npon3sozCTsa 153
Drexcrpocranuit 224

To opayzie (P.7) ONPEACTHM NPEACTBHYIO BEPOSTHOCTS OTKAI0B KOHCTPYKIU B
yeroBMAX noKapa Pyt

Pis .
0 S (A=P)-(1-FRy) '

7




[image: image80.jpg]e S-nowas noa, .

I3 27,7107

-18-12

Hirepnoaupys Aanubie Tabmmus! P.3, naxonms, wto 4= 3,22,

‘TaGmua P.3-3nauenis xapaxrepucTni Gesonacuocti 5
Beposhocts Xapaxtepuct|  Beposthocts Xapaxreprerika
OTKA30B KOHCTPYKI |MKa GesonacHocTi orKason Gesonacroctu
npu nioape Py, B KoHCTpYKIuit mpi
noxape Py,
10 37 10 23
25| 41 25| 28
pial 44 os["” 32
e 45 03 35
10 31 10 13
25] oy 35 20
o6/ ' 38 25
03 4.0 26

Tlo dopuyae (P.8) onpexen kodbuutent ornectoiiocti:

Ky =

527 exp (0,36 f) = 0,527 - exp (036 3.22) = 1,68
Tlo dopmyne (P.9) ompenemnm TpeGyembiii npesies OTHECTONKOCTH fo:

to=Ky-t, = 16805 = 0,84 aca

Tlpinviep Ne2. ONpeAeiiTs TpebyeMyio OrHECTORKOCT Kene300eToNNOl MauTs!
TIePEKPHITIAS HAZL YHACTKOM MEXHIHECKOIO LIeXa B YCIIOBHSAX 0GBEMHOTO TIOKapa.

Hannsie or3 pacuema
Keste306eTONHAs MIHTA NEPEKPHITHA PACTIONOKCHA HAZL YHACTKOM MEXAHHMIECKOTO
uexa B YCIOBMAX OGBEMHOTO NOKapa NPH CBOGONHOM TOEHMH JDEBECHHBI C
IUIOTHOCTBIO NOKapHOii Harpyski 20 kr M. PasMephi nomemennsl8 x 12 x 4 m, B
novemenmi ecTh 0K Mpoen ¢ passepasi 4 x 3 w. puimvacy, §T0 HomycTIMAR
BEPOATHOCTS OTKA30B KOHCTPYKI B YCIOBHAX N0Kapa Pyg, = 10 ron.

7




[image: image81.jpg]Pacuem
OBben novemenis pasei ¥ 18 x 12 4y = 864 3 (V < 1000 ')

o Gopyrye (P.3) ompeaen npoeMocTs novenenis /7:

N

h
ZA S5V > 1000 %

JE

v

n=
ans Vo< 1000 M%;

rae ;- nomazs npoema, My
/i~ BHICOTA IPOCNA B IOMEIEHH, M;
¥~ obbem nowemerns, M

n=4-3

i 8640667
OBiee KomtiecTBO ropioseii Harpy3Ki G paio:

G=20-1812=4320 kr

Mo dopuyre (P.5) ONpEXenUM XADAKTEDHYIO THTENBHOCTH OGHEMHOTO
noKapa t,, 4
o

GO me
62855, Ai/h )

oflilee KOMMYECTBO TOpIoUeii HATPYsKH i-TO MaTepuana B Kr
G =1,..M);

WHCAO PASIHYHEIX BILIOB HATDY3KH:

CPEIAS CKOPOCTH BLIFOPAHHA j-TO MATEpHANa, K- (M’ M)
CPeIHAs CKOPOCTD BHIFOPAHHS APEBECHHBL, 71,,=1,2 kr- (™M) s
HU3LIAR TETLIOTA CrOPAHMS ApeBecHibt, pasHan 13,8 M lk-kr'.

ta

BecoBas 1071 i ropioveli Harpy3Ki.
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2-11=020m %
) 4-T1=0,15 M
0,12 M %6 -T1=0,08 m"%;
7-M=004n".
Prcynox P.7 — 3aBHCHMOCTS IKBHBATEHTHOIi TIPOJOKHTELHOCTH MOKAPA 1, OT
XapAKTEPHOI NPOOTATELHOCTH TIOKAPA £, U1 OHE3AMULIEHHBIX METALIHIECKIX 1
KEE300ETORHBIX KOHCTPYKIU MEpEKpBITHS

Tlo pitcyiky P.7 Onpee/sen dKBUBATEHTIYIO MPOIOMKHTEIBHOCTS NOKApA [, 1A
JKeAe305CTONNON ILAHT! NICPEKPLITIA MPH BbCACHHbIX 3Haseniax 17 1 f, Tloysacy,
w10 £,% 0.9 5. C yseTom Bbruiicaertioro s npivepe Nel anasenins K aiizem TpeGyesbiii
npene orHecToiikocTH o 1o opuryie (P.9):
to=Ky-t, = 16809 = 1,51 4aca

Tpisep Ne3. Ompeaes TpeGyeMbie MPEACTbl OPHECTORKOCTH CTPONTENBHBIX
KOHCTPYKIUHii MIpit BOIMOKHOCTIH PATII3AIL IOKATLHONO MOApA B HANATHON CTAti
NOKaPa M €10 MOCHEYIONIEN NEpExoze B oGbemiii noxap. pi ToM s Kok
CTamMi nokapa (HANATHHOH CTAUMH NOKAPa NPH JOKATHOM MOKAPE) M CTAMI
pessiBIIerocs roperis (oGbeMibiil MOKap) C/IEYET ONPEAETHTH CBOIO IKBHBATCHTHYIO
NIPOTOKHTEBHOCTS.

Hannvie 011 pacuema

TloMeltete YHacTKa MEXaHIUECKOrO leXa ¢ KOIoHaMH miomamsio F = 210 a1
BHICOTO /i = 3,3 M. B NOMCLICHH HNICCTCA 1Ba IBCPHBIX TIPOGMA WIMPHHOH @ = 1,5 M 1t
BHICOTON b = 2 M. OCTeKICHHE NOMEIICHHA NPHHATO B NDOCMAX HAPYKHBIX CTeH
naowansio S = 7,6 M

VACbHAR NOKAPHAA HATPY3Ka B PACCMATPHBACMOM HOMEIeHIH cocTanser 800
MJGx-w”. TIpHiMMas BCIO HAXOMAULYIOCA B NOMEICHHH TMOKapHylo HATPY3Ky 3a
JApeBecHity, NOTyHaeM, To B NOMeIeHIH HaxouTes 12000 K Apesechis.
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[image: image83.jpg]JIonyCTHMAS BEPOSTHOCTS OTKA30B KOHCTPYKIIH NEPEKPHITHS Py, = 10°. Cricresa
ABTOMATHYCCKOH YCTAHOBKM MOAGPOTYUICHIA Ha YUACTKS MEXAHHHECKOTO XA
OTCYTCTBYT, CICIOBATEIBHO, BEPOSTHOCTH BIIOAHEHHS 314k (TYWCHUA NOKapa)
ABTOMATHNCCKOI YCTAHOBKOH NOKApoOTYWCHHA Py = 0, TaKKe W BEPOATHOCTH
NPEOTBpALICHIA PASBHTORO NOKAPA CHIAMH MOKAPHOH OXPAHBI MPHHATA PaBHOii

Puo

Pacuem

B COOTBETCTBUM ¢ PHCYHKOM P.2 MHHMATHAS NPOJOTKHTEILHOCTS HAYATBHOI

CTAIMM MOKAPA fycy AUIA BHICOTHI H = 3 M i oGbeMa nomemenns ¥ = 693 m'
ficn = 14 M.

et

w7 g

Piic P.2 — 3aBHCHMOCTE MURIMATBHOI
IPOOTATENBHOCTH HANANBHOG
CTazmis M0Kapa (tycr) oT 0Gbema I
W BBicoTH H MOMeIeH s,

1-H=3m;2-H=6m;3-H=12m

Tlo oopayze (P.4) npoentocTs /7 B ciysae IOKATHHOTO NOapa papia:

H 33
= =—==023
VF V210

B coomeercrews ¢ pucynkos  P3  onpeleniem  OKeareHthyio
POOIKHTENLHOCTS TOKAPA {, MPH JIOKAIBHOM MOKApe, KOTOPLL peamusyercss B
TENCHHN fycn, AT KENEIOGETONHBIX KOHCTPYKI TEPEKDHITHS. DKBHBATCHTHYIO
NPOJIOIKHTEABHOCTS NIOKAPA £, /UL PACCMATPHBAEMOTO TOMELICHHA ONpEaeieM 1o
preyikyP.3 s nanGoniee Gamskoro suasenis axropa npoewmoctH, pastioro /7= 12
(kpisas 1) K snasenmo daxropa npoenmoctn /7= 0,23,

n

82




[image: image84.jpg]Mpexcrapiennbie  1a  pucynkeP3  JamMBie He  MO3BOIAIOT  ONPEACTHTH
OKBHBICHTHYIO IPOONANTEILHOCTS MOKapa £, Meriee 20 M. YCIOBHO, ¢ 3amacon
HAEAKHOCTH, IPHHINACM IKBHBICHTHYIO NPOOTANTCABHOCT NOAAPA NIPH JIOKATLHOM
TIOAKAPE B TCHCHHN fyicr A8 AIE300CTONBIX KOHCTPYKIUNIE MEpEKPHITHTE £, = 20 it

0

O T T
s

Pricytiok P.3 — 3aBHCHMOCTS IKBHBATIEHTHOH NPOOKHTEALHOCTH I0KAPA 1,
OT MPOAOKITEILHOCTH TOAKaPA LIS AE/IE300ETORHBIX H OF HESALULIEHHbIX
METALTHUCCKIX KOHCTPYKIUMii 1IEPEKPHITHS! B YCIOBHSX JIOKAIBHBIX TOKAPOB 1,
(i npozomuTensiiocTit HCTT £c) npi roperi Taepasix
1 TPYAHOTOPIOHIX MATEPHAIOR.

Lo = 122 s,
3w 184 wF=22;
s-uAF =24

B cootmercramm ¢ picynkoM P.6 OMpeienseM ¢ 3alacoM  HAEKHOCTH
SKBHBATCHTHYIO NMPOJIOKHTEBHOCTh NOKAPA £, NP JOKATLHOM MOKAPe, KOTOPBIit
PEATI3YCTCH B TEuCHIN fycn, JUIA BEPTHKAIBHBIX Ke/IE300CTORHBIX KOHCTPYKLIMiE Kak
U1 BEPTHRATBHbIX HEIAMILCHHBIX. METUUTHIECKHX KOHCTYKIUHHi, NOCKOTbKY TAKIX
JQUIHBIX U3 5Kee300CTONNbIX KORCTPYKILMii HeT. JL1A PACCMATPHBACMOTO NOMeLeHlis
OKBUBAICHTHA IPOAOTAHTEBHOCTS I0KAP 1, 110 PiCYHKyP.6 1 HanGonee G1iskoro
awasenis dakropa npoemoct, pasioro 17 = 0,5 (kpusas 1), k 3uaucnio daxropa
npoesoctn  cocrapser 17 023, Crenosatensiio,  OKBBAENTHAs
NPOIOKHTENBHOCTS NOKAPa f, NPH JIOKAILHOM TOKAPE B TEUEHHH fycy TS
BCPTHKATBHBIX KETIE300CTOHBIX KOHCTPYKLUMil COCTABISET £, = 13 A,
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Puicynok P.6 — 3aBHCHMOCTS JKBUBAICHTHOI NIPOOIKHTELHOCTH IOKAPA £,
OT NPOZIOMKHTEBHOCTI TIOKAPA £, JUTA BEPTHKATHHBIX HE3AUMIICHAbIX
METALIMHECKIX KOHCTPYKIUHi

1-HAF=052-mF=06;

3. F=07:4-w4F =08;

s-HAF = 1,0,6-HAF =15
7-0F =20,

B COOTBETCTRIN ¢ YCIOBHEN 3124 TI0CE OKOHNANIS HANATBHON CTAAMH MOKap
NIEPEXOUT i3 JIOKATILHOTO B OGHEMHbI I B MOMERT IEPEXOA TIOAKAPA i3 IOKATBHOTO B
OGTeMHbi MPONCXOAUT BCKPHITHE OCTEKICHNS ¢ COOTBCTCTRYIOULIM YBCTIHCHICH
npoesiocTH. Taioke NDHHHMACM C ONPEACICHHbIM 3ANACOM HAICAHOCTH, 'TO K
MOMEHTY 3ABEPIICHHs HAYATHHON CTAHI NIOAAPA B NOMEILICHHH OCTACTCS Ta KE MACCa
NOKAPHOI HATPY3KH, KOTODA GbLIA B HEM K MOMENTY HANaTa MOapa.

Tlo oopaye (P.6) onpeesiem NPOTOKHTETBHOCTh 0GHEMHOTO MOKAPA fy, MHH:

. 21605 e 12000-138 _
3 = 82 Mun
62855, AR XLy  6285-136-V2

To dopyyse (P.3) onpezensiem mpoemmocTs nowemenus [7 npi oGeMHOM
noxape:

N

ZAA Yetanny > 1000 w;
a=de

S

DAYt aan v < 10000,

& v

8




[image: image86.jpg]OGbem nometenns pasen V= 693u" (V < 1000 w’).

JUIs PACCMATPHBAGMOTO TIOMEILIEHIS B COOTBETCTRHN ¢ pHeyHKom P.7 onpeaessiem
OKBUBAICHTHYIO NPOAOTANTCILIOCT: MOKAPA £, TPH OGIEMHOM NOKApE 1A
KEIEI00CTORHBIX  KOHCTPYKIUGH  NEEKDBITHS  NDH  3HAYSHHAX  IDOSMHOCTH
17=0.25 n** (kpuas 1). CAEA0BATEIIbHO, HKBHBAICHTHAS NPOLOAHTETLHOCTS OKAPA
£, TPH OGHEMHOM MOAKADE U1 AEACI00ETORHBIX KOHCTPYKLUMii NIEPEKPBITIIS COCTABIAET
1, =120 Mun.

o R R

Picynok P.7 — 3aBHCHMOCTS SKBHBAICHTHOI IIPOJIOIKHTEILHOCTH IOKAPA [,
OT XapaKTEPHOIH IPOOIKHTEILHOCTH TI0KapA &,
U1 OTHESAUMIEHHBIX METALTHHECKIX
HEIEI00TONBIX KOHCTPYKIi TIEpeKpbITitA
1-T1=025 "% 2-11=0,20m"

JUist PACCMATPHBAGMOTO MIOMEINEHsH B COOTBETCTRHN ¢ pHeyHKoM P.8 onpeaessien
OKBHBAICHTHYIO  MPOIOTAKHTETBHOCTS NOKAPA NDH  OGLEMHOM  MOKape Ui
Kene300€TONNbIX HeCyIUIX CTeH Mpi sHauermsx npoesocti /7 = 0.25 ™ (kpusas 1).
IKBUBAICHTHAS  NPOJOANTEIOHOCTS NOKAPA 1, MPH  OOBCMHOM NOKIpE s
Kene300ETOHHbIX HECyIUIX CTe £, = 258 Mith.
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Prcyrok P.8 — 3aBHCHMOCTS IKBHBATEHTHOI IIDOIOMKHTEHOCTH TOKApA 1,
OT XapaKTepHOii IPOOTKHTETHOCTH OGBEMHOTO NOKApa f,

U1 KeIE300CTORNBIX HECYLIX CTeH
1-1=025m"%2-11=020m %
3-T1=0,18M"%4-11=0,15m "
5-M=0,12u"

JLi PACCMATPIHBAEMOTO MOMUIIEHIS B COOTRETCTBIIN ¢ picyHKoNP.9 onperense
OKBMBAZGHTHYIO TPOJOKMTENBHOCT: TNIOKAPA NPH  OOBEMHOM moOKape Ui
KENIC300CTORHBIX KOJOHH NpH 3Hauenmax npoemuoctn [1 = 0,25 M (xpusas 1).
OKBHBAICHTHAS NPOJOKNTEIBHOCTE NOKAPA [, NPH OGHEMHOM mOKape
KC/IC300CTORHBIX KOTIORH COCTABISET £, = 192 i,
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Pucynox P.9 — 3aBHCHMOCTS IKBUBAICHTHOI NPOAOIKHTENLHOCTH 110KApA 1,
OT XAPAKTEPHOTO BPEMEit 0GHeMHOTO NOKAPA f, U5 LIEHTPATLHO CAATHIX
KETE306ETORIBIX KOTORH
1-1=025m°% 2 - 11=0,20 m°%;
3-M=0,18M"%4-11=0,15m "%
5-M=0,12%6-11=0,08 u"%
7-T1=0,04m".

B pesyiibTaTe HMeeM CyMMapHyio IKBHBIEHTHYIO NPOJOKNTENBHOCT TIOKADA 1,
C YUETOM HuANLHOI CTATMM MOKAPA, KOTZA NOKAP ABACTCA JIOKATHHBIM, & TAKKE C
YUCTOM @b HETHIIIETO PASBHTIA NOKAPA, KOTA OF ABIACTCH OGHEMHBIM:

- U1 KeN1e300E TORHBIX KOHCTPYKIi 1IepeKphITHs £, = 20 +120 = 140 s

- JU1A KeNIe30GETORHBIX HECYIHX CTeH £, = 13 + 258 =271 s

- U1 KeIe300ETORHBIX KonOHH £, = 13 + 192 = 205 Misn.

Cornacio  TaGauusi P.l  NpUHMMAEM JONYCTHMYIO BEPOATHOCTH OTKA3OB
KOHCTPYKLU{ OT NOKAPOB Piopy AT BEPTHKATHHBIX HECYUIX KOHCTPYKI (CTeHBI,
KOIIOHHbI) H NIEPEKPHITHI PaBHONi P,y = 10°,

Cornacko yciosmio sagaun Py = Py, = 0 no tabmuue P.2 naxomnm aia
MEXAHHUYECKOTO 1eXa BEPOSTHOCTL BOHHKHOBEHMA MOkapa, oTHecemuoii k 1 M
noutam novemennaPy = 0.6 - 10 ' rox’.

To opye (P.7) OMpEAE/M NPEAENBIYIO BEPOATHOCTS OTKA30B KOHCTPYKIl B
yesoBusx noxapa Py:

bR ar Gy’
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[image: image89.jpg]JU1A BEpTHKATLHbIX HECYIIIX KOHCTPYKLIUii (CTEHEL, KOTIOHIb) H MEPEKpHITHi:

1076
6-107¢-210

~7,9-107%

Hinreprionupys sasbie taGmtst P.3, axomn, wto S~ 3.21.
Tlo dopayae (P.8) onpesen kodpiuutent orectoiikoci:
Ky = 0,527 exp(0.36 - = 0.527 exp(0.36 - 3.21) ~ 1.67
Tlo oopwye (P.9) onpeemin TpeSyenbie MpeAeITs OrHecTORKOCTH fo:
ty =Ko ts,

~ TpeGyembiii NpENEn OTHECTONKOCTH /UTA IKE/IC300CTONHBIX HECYUUIX —CTEH
cocTaBnAeT fo = 453 M.

— TpeGyeMuii TPEAC OFHECTOKOCTI JUIA JKEAC30GCTONNbIX KOTONH COCTABIACT
fo =342 Mun.

~ TpeSyemuiii mpeen OTHECTOMKOCTH A KEIC30GCTONHLIX  KOHCTpyKUiii
nepeKpBITIA COCTABIAET fo = 234 MitH.

Tpus.: B pedasyuu FOCT P 12.3.047-2012 donywens onevamsa

= dhpasy nocie opuyia (P.2) crevem samucamn: «Ecu sciome (P.2) enovsenca, mo sopiouan nazpya
Ppacnosoxcena cocpedomotenno — o noveen Gydem soKaswisi noxap.y;

~ moceduui aBa n.P.1.2 : auecmo ccwiiu ua maGruyy 4 coesamt ccuy ua maduny 3;

302010805 maug P.3 samucam eeoyou 0GpasON: « Iavenss xapaxmepucmuxy Gesonacnoc
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[image: image90.jpg]3Hauenns MOKA3ATENEH NOKAPHOIi OACHOCTIH HEKOTOPBIX MIMBIYATBHEIX BELLECTS

Mpuoien

Hiamii
Teme Tem:?.);ryp o |y,
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i ypasmemns | pa-nenis 3
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1. PaspaGoraa okomuatenbhas peaakins npoexra TocoGis mo mpiMeHeriio
TOCT P 1230472012 «Crctema cramnapros Gesomacocti 1pyna. Hoapias
Ge30MACHOCTS TEXHOTOTHUECKIX Mpotieccon. Ofiue TpeGoBarts. METO b KORTPOS».

2. TIpHMEphI PACYETOB, MPEACTABICHHBIC B OKOHUATCIBHON PEAAKIUIN MPOCKTA
Tocobus o npiverierio TOCT P 12.3.047-2012, yrounensi no cpasiiciiio ¢
npivepasi pacictos, npexctapnenmbii 5 TOCT P 123.047-98, s nopsimenis
MHBOPMATHBHOCTH KOTIHHECTRO MPHMEPO PactieTor B npoekTe [locolia yseniicHo 1o
cpasneninio ¢ FOCT P 12.3.047-98, 1s HOBHIX MeT0108, npeacTanneriix 5 TOCT P
12.3.047-2012, npiveps! pacteTos paspasoTasl BHOBb.

3. Hayumas HOBUIHA MCCHCIOBAHMII 3aKMOMACTCA B Pa3paGOTKe MPHMEPOR
PACHCTOB 1O METOAQM: METOJA PACUETA pAsMepa  CMBHBIX OTBepCTHil W3
TEXHOOTHYECKOTO 0GODYAOBAHHS (TO/UIOHOB, OTCEKOB), HCTEHEHHS KHIKOCTH 3
PeIcpBYapa, PACTCKANNMS KIVIKOCTH MPH MIHOBCHHOM PASpYUICHIH DeicpByapa,
TpeGOBAIIIA K BOZAHOMY OPOLICHIIO TeXHOIOTHECKOr0 0G0y AOBAHIA.
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18. CIT 155131302014 Cinaxsi nedrn u medrenponykros. TpeGosarins
nokapHoii GesonacHocTi.

19. Tpasitia npoTHBONOsKapHoro peskina  Poccuiickoii deaepatui.
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[image: image106.jpg]1. OcoBanue 15 npoBeIenHus pagor

1.1 PaGoTa BHIMOMNAETCS B COOTBETCTRIN:

¢ n. 1.3-12/B1 Inana nayuno-Texuuueckoii gestenbuoctn MUC Pocenu na 2016
rox, yraepienii npikazos MUC Poceii o 14.04.2016 Ne 188zcn.

1.2 Cpokut Bemonteiits paGoTsi: Hasazo — sisaps 2016 1.

oKorvarie — zexaGps 2016 .

1.3 3axazuk paGorsi: Muncreperso Poceriickoii Dexepammn o zenam
PAKIANCKON OGOPOHBI, UPEIBBIMAINBIM CHTYANAM M JMKBIJALWH MOCACACTBHI
cTxmitisix GexcTsuii (xance — MUC Poccun).

1.4 3akasmiparoniee nozpasenciine:

JlenapramenT HaxsopHoii JeSTENbHOCTH i MpodiaKTIteCKof pagoTs MUC
Poceni (anee — JHHITP MUC Poccinn).
1.5 Mcnonmurens:
exepanbiioe rocyrapetaentioe Giomkerioe yupeenie «Beepoceniicxinii
oprena «3nak Tloueran HAYUHO-HCCICAOBATENLCKHIT MHCTHTYT NPOTHBONOKAPHOIl
oGopoisi MUC Pocciiny (naree — ®IBY BHHMIIO MYC Poccum), mayuio-
secnenopatenbekii uentp  «HopaTHBRO-TeXHIeCKIX  MpoGAeM  moapHoii
Gesonacioctivs (HUILLHTIL ITB), oten 3.4, oten 3.5

2. LeIh W HCXONBIE AAHNBIE /LIS NPOBEACHMS PAGOT

2.1 Hemio pabors swrsercs paspaGorka mocoGwii B obmacTn obeceveriis
TM0KApHOIi GE30MaCHOCTH MPONIBOCTBEHHBIX OGHEKTOB, & TAIKE JAAHHIi, COOpYKEHHIi It
cTpoerii pasnanbIX K1accos dyRKIMORATbHOT OKapHOl onacHOCTH.

B pavikax HUP paspaGaTsisaiotcs npoeKThi Ceyioutix nocobi:

~  oKomsaTenbhas perakims Hosoro witamis «llocobie Mo onpexeneiio
PACHCTHBIX BEHAIN NOAKAPHOTO PHEKA AU MPON3BOCTRCHHBIX OGHEKTOR;

~  nepmas pexakus Hooro w3tanns «[locoGie no npimerenitio «Metouki
ONPEACICHIIA PACHCTHbX BEAHIIN MOKAPHOTO PICKA B SAANIAX, COOPYACHIAX it
CTPOCHIAX PAMIHINBIX KIACCOB (yHKINORAIBHOI NOKApHOTi OmackocTI, (1aee -
Meroaika) ¢ yserom ismenennii b MeToauky, Beceribix npikasom MUC Pocenit ot
02.12.2015 Ne 632;

~  okomuarenbias pexaxuwis npoexta «locodie no npivereriio TOCT P
123.047 «Cuctema cramuapros GesomacmocTn Tpyaa. Ilokaphas Ge30macHocTs
TexHoOecKIX npotieecon. OBite TpeSopanis. METOAb! KONTpoA».

~  nepsas  pemaums  npoekra  «llocobue  no  obecrieweriio
NI07KAPOBIPHIBOGE0MACHOCTIH  TEXHOOTHNECKOrO OGOPYAOBANIS €O CAILKSHHBINI it
KPHOTEHHBIMH FOPIOYIAH Fa3aMiDy;

~  nepean perawia mpoekra «[locoGHE MO PACHETHOMY OMpEACICHHIO
TPeGYeMBIX  NPECTOB  OTHECTONKOCTH  CTPOMTENBHBIX  KOHCTpYKIMi  3aamiii
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[image: image107.jpg]NIPOW3BOACTBEHHBIX OGBEKTOB;

- mepmas  pemakums  mpoekra  «llocobme  mo  obecniesenio
NIOKAPORIPHIBOGCIONACHOCTH  PEICPBYAPOR  XPAHCHHS ICTKOBOCIIAMCHAIONUIXCS 1t
TOPIOWMX KMAKOCTSHl MyTeM  (MITMATH3ALWMH  NapOBOTIYWIHOTO  MPOCTPAHCTBA
peseppyapos»;

~  mepeas pexaxums npoekra «[locoSie N0 KIACCH{HKALIM, XPAHCHHIO 1t
TIepeBo3Ke N0KAPOR3PHIBOONACHOT IPOAYKILTI.

AKTYaTbioCTh  paGOTl  ONpEACTACTE  HEOBXOUMOCTBIO  peamsaitit
nosokennii  deepansHoro  3akona 23-03 or 22.07.2008 r. «Texuuueckuii
peraament o TpeSosamsx mowapioii Gesonacwocriy u FOCT P 123.047-2012
«lokapHas GE30MACHOCTS TEXHOMOTHUECKIX MpoLeccoB. OBuue TpeGopanis. MeTos!

KOHTpORS.

Axtyanbioets paspabotki wosoro mtamis «llocobis 1o onpexenciitio
PACHCTHBIX  BEMUHH NOAAPHOTO  DHCKA UIA  MPOMBOCTBEHHBIX  OGHEKTOM
onpesenseres oTeyTeTaieM B cyiecTayiomen «[10COGHID PACCMOTPEHIA BONPOCOR
ONpEAeICHIts PACHETHBIX BEMHYHH NOKAPHOTO PHCKA VIS IPOH3BOCTBEHHBIX OOBEKTOR
TpancropTioli  HH(PACTPYKTYPH  (KENE3HOOPOAHOrO,  ABTOMOGHIBHOTO i
TPYGONPOBOAHOrO TPANCIIOPTA), @ TAKAE B CAY4aC MPHMCHCHIES MITMBHAYATBHBIX
CPECTB JAUITH OPIAHOB ABIXAIIS NP NOAAPAX B SAGHHSX H YCTAHOBOK JIOKATHHOTO
noKapoTymenis.

Axryarbhocts  paspaGorki wosoro mizanns «[locoGie 1m0 mpivereritio
MCTOMIKH  ONpEAC/CHHS  ACCTHBIX BETHUMH NOKAPHOTO pHCKA B AHIAX,
COOpYAEHHAX CTPOCHHSX PAMMINHLIX  K1accom  (hyHKIMOHANbHOI  MoapHOit
onachocTin onpezensetes creayiounim. Mpikazon MUC Pocenit ot 02.12.2015 Ne 632
B MeTouiky Gbull BECCH HIMCHEHIS, NO3BOIAIOWNE PACHINPHTE 0OIACTH e
NIpHMeHEHIA KA YA KAACCOB (ByHKIORATROM noKapHoli omackoet ®1.1, D13 1
®1.4, a jeficTByiou@s PEAAKINS NI0COBHS N0 MpHMEHeHHio METOMKN e oTpakaeT
BOIMOKHOCTS BHITOTHATH PACHET NOKAPHOTO PHCKA [UIA YKAZAHHBIX BHIIE O0BEKTOR.
Tpi oM Texer MeTOAMKN He PACKDMBACT B MOMHOH MEpe BCeX  HIOAHCOB,
HCOGXOMUIMBIX /U Ge KOPPEKTHOTO HCMO/BOBAIIA B OTHOWICHHH 3AaNHii KIACCOR
dynkumonanioii noapioii onactiocti ®1.1, ®1.3 1 1.4, norromy ocHosHaz a1t
110COGHS PATHACHITS HaGOICE CYIIECTREHIbIC OCOBCHHOCTH MPHMEHEHHA NOTOKeHIIil
MeTOHKI, OT KOTOPBIX 3HAUHTEbHBIM OGDA30M 3ABHCHT KOHNHbili PE3ybTaT pacieTa,
2 3MAUIT, 1 GEI0NACHOCTS MOJeil HA PACCMATPHBACMOM B aciieTe 0GbekTe.

Axryanbhocts paspaGotki npoexta «TTocoGne o npmvesierio TOCT P 12.3.047
«Cherena cranzaptos GesonaciocTi Tpya. Tlokapias Ge30MACHOCTS TeXHOTOMIECKIX
npotteccon. OBue TpeGopanis. MeTOb KORTPOS» ONPEACIACTCS HEOGXOMNOCTEIO
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[image: image108.jpg]covtamIA M0COBItA, COACAAILCIO MPHMEPH! PACUCTOR, OBOCHOBAMIIA MOKA3TECH 1
KPHTEPHER  OUCHKH MOKAPHOH  GCI0MACHOCTH  TEXHOMOTHMECKIX  MOIECCOB
NPOMBILIEHHbIX  OGBEKTOB  Kiacca (hyHKUMOHATBHOI nokapHoii onacwocti ®S
(noxknaccon 5.1, ®5.2, BS5.3) ¢ yuErom TpeGopaniii DelepanbiOr0 3aKoHa OT
22072008 . Ne 123-03 «Texumicckuii periavent o TpeGoBaMMAX NOKapHOli
Gel0MacHOCTI, @ TAKAKe JPYTHX HOPMATHBHMIX JOKYMEHTOB (CBOJOB mpaii,
BEZOMCTBEHHBIX HOPMATHBHBIX AOKYMEHTOB 1 Zp.).

Axtyanbhoets  paspaborki  npoeta  «llocobie  mo  obecneuciitio
NI0KAPOBIPHIBOGEI0ONACHOCTIH TEXHOMOTHNECKOr0 0GOPYIOBANIS €O CAILKSHHBINK 1t
KPHOTCHNLIMH TODIOWHNI  Fa3aMity 00YCIOBICHA TeM, §TO B NOCICHHCe  BpeMS
nposoxTes  Gonbuioli  OGBEM paGoT MO NPOEKTHOBAMMIO HOBBIX, A TaKKe
PEKOHCTpYKIUMI  ZefiCTBYIONUX  OGBEKTOB,  CONCPAAUUIX  TEXHOTOTHIECKOS
oGopyioBalNe  CO  CAIKCHNBIMH M KpHOTCHHMMH rasan. B wactiocti,
PEKOHCTPYHPYIOTCA KpYMHbie He(bTeXMMItecke 3aBOAb, TPOGKTHPYIOTCS HOBBIE
3ABOJBI 110 MPOH3BOICTRY CAKIDKSHHOTO MPHPOAHOTO raza. B CBAM ¢ STHM, yuThiBas
KAHECTRENHOE OGHOBEHHE HOPMATHBHBIX IPABOBBIX AKTOB H HOPMATHBHEIX IOKYMEHTOR
N0 nowapioii Ge30MACHOCTH, NPOMIOWEAIICE 30 MOCACANNE TOAbL, MOSBIAETCH
HEOOXOMMMOCTS B Pa3paGOTKE JOKYMEHTA, DACHIMDAIONIETO H  DATHACHAIOUIETO
NIOTOKEHIA HOPMATHBHBIX NPABOBHIX AKTOB 1 HOPMATHBHBIX JOKYMCHTOR B MaCTH
oecnieuens  MoKapHOH  GEI0ONACHOCTH  TEXHOTOMHYECKOrO  0GOPYAOBAHHS €O
CRIKSHHBIMI W KDHOTEHHBIMM TOpIOwInH rasavi. HeoGxomva Taike onenka
oQQeKTHBHOCTH  coBpeMeHHBIX  CpeACTR M criocoGom  CHikeis
NI0KAPOBIPHIBOONACHOCTH  (COBPEMERHO  TeNIoBOfi  3aNTH, GEI0ONACHEIX ~ CHCTEN
Aperaka raz, clOCOGOB I TEXHHHECKHX CPEACTB GOPHOBI C JArAI0BANHOCTHIO MpH
aBapuiiHbix BHIGPOCAX ra3a 1 .1

Axtyansiocts paspaGotkn mpoekta «llocoGme o pacueriomy onpexencHiio
TPeGYeMBIX  NPEACTOB  OFHECTONKOCTH  CTPOMTEABHBIX  KOHCTpYKIG  31aniii
NIPON3BOICTBEHHBIX OGHEKTOB) OGYCIORIEHa OTCYTCTBIEM JOKYMEHTOB, PATHACHAIOUIX
0COGCHHOCTH MPHMEHEHHS METO, onHcanHoro B npwioeni Pk FOCT P 12.3.047-2012
CCBT lokapas Ge3011acHOCTh TeXHOOTINCCKIX  npotieccor, OGuue TpeGoBais.
Meroztst Kowpo».

Atyansmoets  paspaorkm  mpoekra  «llocobue  mo  obecneueniio
NI0AKAPOBIPHIBOGEIONACHOCTH  PEICPBYAPOB  XPAHCHHS ICTKOBOCIIAMCHSIONUXC 1t
TOPIOUHX  KMAKOCTEHl  MyTeM  (MITMATH3ALMH NpOBOTAYWIHOTO  MPOCTPANCTEA
pesepByapoB» 0GYCIOBICHA OTCYTCTRIEM HOPMATHBHBIX H METOJMUECKHX OKYMEHTOR,
PErIAMEHTHPYIOUITX BOTPOCH! OGECTIEHEHIA NOAKAPOBIPHIBOBESONACHOCTH PEICPBYAPOB
XPAHCHIS /ICTKOBOCIUIAMEHSIOUNIXCA 1 TOPIOMX AMAKOCTEH myTeM (iervaTisaui
NIapOBO3AYIIHOTO MPOCTPANCTBA Pe3epByapos. CBEACHNS, MPEACTABICHNbIE B HayWHO-
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[image: image109.jpg]TEXHUUCCKON M HOPMATHBHOI JIOKYMEHTALUH, B OCHOBHOM, KACAIOTCH (H3MKO-
XHMIHECKIX ACTEKTOB (MIErMATH3INN H CTI0C000 ONpeAeTeriis (ervaTH3HpyIomuIX
KOHUHTpAWHi 1 HE 3ATPArHBAIOT BONPOCOB NPAKTHACCKOH PEATMIANH METOOB
drervaTisa 473 oGecneneris noKapoBIPsIBozAITH. Kpome Toro, cymmectayer
HCKOTBKO  METOZ0B  ONpeAeIieiiis  (MIerMATH3pYIOUUTX  KOHUCHTpALHii, KOTOphIe
1eec00pasio  MPOAHATIIHPORATS ¢ TOWKH IPEHHS  Le/ecoOGpasHOCTH X
npakTireckoro nenobsopanis. HeoGxoma Takke paspadoTka aTropiTNOR pasoTh!
CHCTCM  UICTMATIAWMN  NAPO-Ta30BOIIYIINOTO  MPOCTPANCTEA  PelcPBYapoB it
METOAMYECKIX MIPEAIOKEHHT 10 PEATHIALMH HAIBAHKBIX CHCTEM.

Axryanbhoets paspaGorki npoexra «[TocoSie mo KraccHduKaLI, XAHEHHIO it
NIepeRO3Ke  MOKAPORIPHIEOONACHOI  NIPOMYKLUID  OMPEAETAETCA  HEOGXOMMNMOCTEIO
AKTYAI3AWN yeTapeBuInX TpeGOBANMIi MOKAPHOI GEI0MACHOCTH, OTPAAEHIbIX B
Jokymentax 90-x rofos XX peka ¢ mosmutii mociemumix pexoverzauwnii OOH,
JIOKYMEHTOB TAMOKERHOTO coo3a 1 (DeeparsiOro sakowa or 22 mioms 2008 .
No123-®3 «Texmueckiii PEramMenT 0 TPeGOBAHNSX MOKAPHOI Ge30MACHOCTI.

2.3. VICXO/BINH ZQHHBIMI /U1 BINOTIHEHHS PAGOTH! ABNSIOTCS:

~  nonoweris Deneparbioro saxona «Texiieckiil permavent o
‘TpeGoBanIX nokapHoii GesomacHocTi Nel23-b3, NONIOKEHIS APYTHX HOPMATHBHBIX
NIPABOBBIX AKTOB I HOPMATHBHBIX JOKYMEHTOB 110 TI0KAPHOH GE0MTACHOCTH, PE3YABTATH
moanennsix HHP, HaysHO-TexHUuECKHE MyGAMKALIH;

~ NOJIOKEHHS OTCYECTBEHHBIX H 3APYGEAKHBIX HOPMATHBHBIX i METOAMUECKIX
JIOKYMEHTOB, DErAMEHTHPYIOUIX TIOAXOMS K OMPEICICHHIO DACHETHBIX BETHSIN
NOKAPHOTO PHCKa A1 OGHEKTOR TPAHCHIOPTHOI MHBPACTPYKTYDHI (KEICHOAOPOKHOTO,
ABTOMOGHIBHOTO 1 TPYGONPOROAHOTO TPAHCIIOPTA) 1 B CIywae mpiMeHeHiis
JIOMOMHUTEBHEX  CPEACTB NPOTHBONOKAPHOI  3ALIMTHL, Pa3paGoTanmas  nepeas
pexakwis «llocoSits M0 ONPEACTCHINO PACHCTHAX BN NOKIPHOTO. PHCKA 1
IPOH3BOICTBCHHEIX OOBEKTOBY;

= npukas MYC Poccun ot 12.12.2011 Ne 749 «O BHeceHuu u3MeHeHH]
npitkas MUC Poccini ot 30.06.2009 Ne 3825, npikas MUC Poceiti or 02.12.2015 X
632 «O BHecennu u3menenwit 8 npukas MUC Poccun ot 30.06.2009 Ne 382»,
NONOKCHIA  OTCHCTRCHHBIX M 3ADYOCAHBIX  HODMATHBHBIX M METOUMCCKIX
JIOKYMEHTOB, PETIANCHTHPYIOUUIX MOAXOTS K OMPEACACHHIO PACUCTHLIX BEAMSIN
NOKAPHOTO PHCKA B 3AQHHAX, COOPYACHISX H CTPOCHHAX PANTHINBIX KIACCOB
(yHKUHORALHO NOKAPHOI OMaCHOCTI;

~  NONOKCHNA  HODMATHBHBIX W MCTOAMGCKHX  AOKYMHTOB,
PErIaMEHTHPYIOIIX BONPOCH 00CCTICHCHIS NOAKAPHOI GE30MACHOCTH TEXHOTOTHICCKIX
npotteccon, paspaGotantias neppas pexakis «locobns no npivereriio TOCT P
123047 «Cuctewa cranaapron Gesonackoct Tpyna. Ilowapuas Gesomacocs
TexHozoN ek npoiteccon. OGiute TpeGopanis. METOTb! KOHTpOAS»;





[image: image110.jpg]~ DC3VALTATH HayMHMIX HCCICAOBANIIE B OGAACTH OBCCIeNCHIA NOKAPHOTi
6I0MACHOCTH TEXHONOTIIECKOTO OGOPYIOBANIS €O CAKCHNbIMH i KPHOTCHHbIMI
ropiowMI raavit;

~  IOJIOKEHIA OTCHCCTREHHBIX 1 3APYGEAHBIX HOPMATHBHBIX 1 MCTOAIMECKIX
JIOKYMEHTOB,  PETaMEHTHDYIOUIIX  NOAXOMS K  ONPEACACHHIO  DKBHBATCHTHOI
NIDONOMANTETBHOCTH MOKAPA 1 TPEGYEMBIX MPEAETOB OrHECTONKOCTH CTPOHTEBHbIX
KonCTpyKIHii;

~  CBeleHNS, NDEACTABNEHHBIE B HAYMHO-TEXHHSECKOH W HOPMATHBHOI
JOKYMEHTAIUIN,  KACAIOWINCCA  (H3MKO-XHMINCCKIX  ACTICKTOR  (pAermamiautit 1
€10¢060B ONpeAeTer s IerMATH3HPYIOUITX KOHIIEHTpaii.

24. Jlin JOCTIKCHNA NOCTABACHHO UM HEOOXOMNMO pemihie pAza
HITKENEPEHCTEHHbIX Fa7ad.

Jlis paspaGoTkn oKomvaTensHoii penakuwmi wosoro miamms «[locodue mo
ONPEACNICHHIO PACHCTHBIX BEIMMHH TOKADHOTO DHCKA 1A NDOH3BOJCTACHHBIX
0GbeKToB) HEOGXOMMO:

~  sopaGorats mepeyio pexakumo «[0coGis 10 ONPEACNEHHIO PACHETHEIX
BETMNH TIOKAPHOTO PHEKA JUIA IPOH3BOZICTBEHHBIX OGBEKTOB) C YHETOM NOCTYMHBIINX
saMeudamtil # NPEAIOKCHIH OT JAUNTCPCCOBAMHBIX OPrAHMIALMIE 1 NOOTOBHTH
OKOIMATENBIYIO peaKiio AanHoro [ocosus.

Jlns paspaGorTKit nepBoii peaakiti HoBoro myais «TlocoGie Mo npiMeHeHItio
«METOZMKI  OUPEIC/ICHHA PACYCTHBIX BEMNMHH MOAAPHOTO DHCKA B 3AQHMAX,
COOPYKEHHAX 1 CTPOCHHSX pASTHUHBIX KIACCOB  (DYHKUMOMATHHOI mOKapHOii
onacHoCTI ¢ yueTom waveneniii B MeTouky, BHeceHHbix npukazom MUC Pocenit ot
02.12.2015 No 632 neoGxommnio:

~  mpomcacmie OGOGUICHHS H  CHCTEMATHSAMH MCXOMNBIX  JAHHBIX,
HEOGXOAMMBIX /IS NMPOBCACHHA pacueron no MeTomuke A1 tamiii Kiaccos
dbynKimoaBHOl MOKapHOl onacocTH ®1.1, ®1.3 1 @1

~  NpoBCACHIC ACHCTOR A YiaHMii KAACCOR (yHKUHONATHHOI MOAAPHOI
onacrocti ®1.1, @13 1 ®1.4 o MeTouke  (opMHpOBaNHE NPHMEPOB pacueTa [t
HCTOMB30BAINA B KAMECTBE METOMIIMECKOTO MATEPHATA;

~  paspaGorka nepoii PEAGKINN HOBOTO WILAHHS MOCOGHS 110 NPUMCHEHIIO
MeromKi, packpbiBaiomeii Bee 0COGEHHOCTH KOPPEKTHOTO mpiverenis MeTomki B
oTHOWCHIH YianHii Kiaccon (YHKIMONANBHON noapHoii onackoctn ®11, ®13
14

Jlns paspaGoTKi OKORUATENbHOM pexaxiin npoekTa «[TocoGie 10 MPHMEReRHIo
TOCT P 12.3.047 «Cuctena cranaapros Gesonachocti tpyaa. [loapias Gesonaciocts
TexHonor ek npoiteccos. OGiue TpeGopanis. METOTb KORTPOIE» HEO0XOMIMO:
~ xopabotars npoext Mocodis 1o npiverierio FOCT P 12.3.047 «Citctesa
cranzapron  Gesonackoctin Tpysa. [lowapias  Ge30MACHOCTS  TEXHOTOMIHCCKIX
nipoteccos. OGuie TpeGoBaNiA. MeTOb! KOHTPOAR» B COOTBETCTRHI C NOCTYMHBIIINNMI
oT3bBaM;
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[image: image111.jpg]~ pa3paGoTaTh OKOHSATEBAYIO PEAAKLUIIO NMOCKTa TTocoBHs 10 MpHMEHEHHIO
TOCT P 12.3.047 «Citctena cranaapros esonacioct tpyaa. [owaphas Gesonaciocts
TexHoOTIECKHX npotieccos, OGuie TpeGopanis. MeTob! KOHTPOS»

Jlaa paspabotku nepaoii peaakumi mpockta «locodie Mo oGecneucitio
TI07KAPOBIPHIBOCEI0NACHOCTIH TEXHOOTHIECKOr0 0GOPYAOBANIS €O CAIKCHHBINK 1t
KPHOTCHHBIMI FOPIOSIAH F3aMID» HEOOXOAMO:

~ NDOBCCTH AHANN3 HAYWHO-TEXHUHCCKOH 1 HOPMATHBHOI JOKyMeHTALI,
Kacaioieiics NPOGACMb! OGCCIIEUCHIIS NI0AKAPORIPHIBOGEIONACHOCTH TEXHOIONHHECKOTO
0GOPY/I0BAHILS CO CAIKCHHBIMI I KDHOFCHHBIMI TOPIOIIMII TA3aMH, PE3YBTATOR paiee
nposomsunixes HUP 5 pacemarpusaevoli ograci;

- paspaGorars nepeyio penakuwmo npoexta «IocoGie no oGecrieseriio
TI07KAPOB3PHIBOGE30MACHOCTIH TEXHOMOTHHECKOTO OGOPYIOBANIS €O CAILKCHIBINK 1t
KPHOTEHHBIMH TOIOHIMH Fa3aMIDy.

Jla paspabotki mepsoii peaakumi mpoekta «locolie 10 pacueTHoMy
ONpeACTCHio TPEGYeMBIX MPEACIOB OFHECTOMKOCTH CTPOMTE/BHBIX  KOHCTpYKLUMiE
1aHAiE IPOH3BOICTACHHbIX OTHEKTOR HEOGXOMMO:

~ NPOBCCTH QHANH3 HAYWHO-TEXHINCCKON 1 HOPMATHBHOI JOKyMeHTaLH,
acaioeiics NPOGIEMBI ONPEAENEHIA KBHBAICHTHOI NPOAOTANTENBHOCTIH MOKAPA 1t
TPCOYCMBIX  NPCACIOB  OTHECTONIKOCTH  CTPOMTEbHIX  KOHCTpYKIti  3namuii
NIDOUIBOICTREHNbNIX  OOBEKTOB, Pe3yISTATOR paice mpopoanpuinxes HHP b
pacesaTpiBacyoii obacT;

~ paspadorats, nepayio pesakiutio «[0coBis Mo pacHCTHOMY ONpeAeICHItio
TPECYeMBIX  NEENOB  OTHECTONKOCTH  CTPOMTENBHBIX  KOHCTpYKifi  3aamiii
NIPOI3BOICTRRHIbIX 00HEKTOR,

Jlns paspaorku nepsoii peaakumn mpoexta «locodie mo  oecneneriio
NI0KAPOBIPHIBOCEIONACHOCTH  PEIEPRYAPOR  XPAHEHIIA JIETKOBOCTIAMERSIOIXC 1t
TOPIOUHX  JKHAKOCTEii MyTeM  (MICTMATHIALNN  MApOBOIAYIIHOTO  NPOCTPAHCTE
Pe3PRYAPORY HEOBXOMIMO:

— C yHCTOM MPOBGCHIHOTO AHATHTHYCCKOTO 0530Pa COCTOHIA MPOBACMEI
NI0KAPOBIPHIBOCEI0NACHOCTH  PE3EPBYAPOR  XPAHEHIIA JIETKOBOCTIAMEHSIONIIXCS 1t
ropiodix AuaKkocTeli  paspaGorath mepsyio penakuuio «llocoGie no oGecrieweriio
NI0KAPOB3PHIBOGE30NACHOCTH  PE3CPBYAPOR  XPAHCHIIS JCTKOBOCIIAMCHAIOULIXC it
TODIONHX  KHIKOCTEli  MyTeM  (MITMATHILMH  TAPOBOIAYIIHOTO  NPOCTPAHCTR
pesepayapon.

Jlaa paspaGotku nepsoii peaakiumi npoexra «[Tocobme mo knaccdikaun,
XPAHCHIIO 1 1ICPEBO3KE MOKAPOBIPHIBOONIACHOI MPOAYKILI HCOBXOMMO:

~ NpOBECTH AHATM3 HAYNHO-TEXHIECKOH 1 HOPMATHBHOI JOKyMEHTALHH,
Kacaioueiics  POGIEMb  KIACCHUKAUM  NOKAPOBIPhIBOOTACHOI  MPOYKIU it
onpezeneiis TpeGoBaii M0KAPHOI Ge30MACHOCTIE K €@ XPAHEHHIO H NICPeBOTKE;

~ paspaorats nepeyto peaakiio IocoGius 10 KAacCHHKAILI, XPAHEHIIO 1
TIepeRo3Ke N0KAPORIPHIBOONACHOI MPOTYKILH.
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4. OcoBHBIE TPEGOBANNS K BLINOAHEHHIO PAGOTH!

4.1 HUP Bhmonmsercs s cooTsercTaii:

€ 3KOHOZATE BHBIMI 1 HOPMATHBHEIMH akTav [TpasuTenbersa PO;

HopvaTHBHbi akTavi MuoGpuayki Poccin u MUC Poceni;

nocranomzenier npapiTensersa PO ot 12.042013 Ne 327 «O camnoii
rOCYAApCTRENHOI  MHGODMALNORHON  CHCTEME  YHeTa  HayWHO-HCCTEIOBATENbCKIX,
ONBITHO-KOHCTPYKTOPCKIIX i TEXHOTOFHHECKITX PABOT FPAAIANCKOrO HAHANEHILSY;

npikasom MioGprayki Poccit ot 21.10.2013 1. Ne 1168;

TOCT 15.101-98 «[10psA0K BHINOMHEHIS HayHHO-HCCIEAOBATEECKIX PAGOT;

TOCT P 15.011-96 «llatentibie cenenopanis. Cotepiaiiie 1 MOPAAOK
nposezenisy.

4.2 Haysno-texmmseckiii orier o HUP oopwaseres & cootsercrini ¢ FOCT
7.322001 «Oraer o maysHo-HcenenOBATENbCKO padoTe. CTpyKTYpa H mpasiia
odopsreis.

4.3 OrugTias HaysHO-TEXHHYECKaS IOKYMEHTALIS JOTAHA NPOIITH dKCTEpTIHSY
Ha anTHAArHAT,





[image: image116.jpg]4.4 OTHCTHbIC M NPEICHTALIHONNbIE MATCPHATS JOTAHB! COICPAATS OCHOBHbIE
Pe3YABTAT PAGOTHI € HEOGXOTMMBIMH ITIOCTPALLHONHIMI MATEPHATANH

45 B npoecce mumommenns HUP nactosmee T3 Mower yrounsrses u
KOPPEKTHPOBATLCA 10 BIANNOCOTIACORANHOMY pelieiiio 3akassika u Henommnrens B
NIOPAKE, YCTAHOBICHHOM COOTBETCTRYIOIIMMH TOCYAAPCTBCHHbIMI CTANAPTAMM.

5. Ci10c00 peamsati pesyAbTaToB pacorhi

Mo OKOHUAHIO CPOKA BHOMHCHUI paGoThi B Tewemne 7 paGownx neit
pesynbTatei paGoThi Gyayr mpeictamienmsi 3akariuky — JlenapraMent maisophoii
AesTenBHOCTH 1 MpodiTaKTIecKoli paGoTsi MUC Poccin (HopmatiBHo-Texiieckiii
oraen) no axpecy: r. Mockea, y1. Baryrina, 1.1,

Oxonuaressisie peaakiumn «IIocoGHs 10 ONPEACICHIIO PACICTHEIX BN
NIOAKAPHOTO PHCKA /U NPOWIBOACTBEHHEIX 00bekToB «[locobis 1o mpuMEReHIIo
TOCT P 12.3.047 «Crcrema crauzapron Gesonachocti Tpya. Iokapas GesonacocTs
TexmozOTeCKIX  mponeccos, OBume TpeGopanmis. MeToasi  KoHTpons»  GyAyT
JoBezenst o opramwauii w TO MUC Poccin u1s HCIOTKIOBANIA B IPAKTHICCKOT
esteniocTy, cpox — | kpapran 2017 1.

PesybTaTsi paGoTs GyaYT peatnsoBai:

~  UpH  NpOBEXeHMH pACYETOB MO ONCHKE MOKAPHOTO pHCKA MK
NIPOM3BOACTBEHHEX OGBEKTOB B WACTH OGBEKTOB TPAHCTIOPTHON MHPACTPYKTYPI
(KEIEIHOZOPOAKHOIO, ABTOMOGIBHOTO  TPYGONPOBOAHOTO TPAHCHOPTa) M B Cly9ae
DIpHMCHEHIS OOHHTE BHBIX CPEACTE NPOTHBONOAAPHOT JAILUATH

~ UM YCTAHOBIICHHN YPOBHS MI0AAPOB3PHIBOGEIONACHOCTH TEXHONOTHYECKIX
11POLIECCOB MPOMBILIICHHEIX OGHEKTOB;

~ UM NPOBECHMH DACMETOB MO OIEHKE NOKAPHOTO PHCKA B IAMMAX,
COOPYAEHHAX 1 CTPOCHNSX ~pAITMUNBIX KIACCOB  (DYHKUMOHATHHOI NOKAPHOI
OIACHOCTH C YHETOM WIMCHEHIil, BHCCCHNIX B METOAUKY ONPEAC/ICHHS PACHCTHEIX
BEIMIH NOAKAPHOTO PHCKA B VIAHHSX, COOPYEHISX 1 CTPOCHHSX PATTHINBIX KIACCOB
ynKunoRaTBHO noapHoii onacoct (Tpikas MUC Pocer ot 02.12.2015 Ne 632);

~ B obnactn obecrieueHis MOKAPHON GEIONACHOCTH TEXHOIOMHHECKOrO
0GOpYA0BAIIS CO CAMKEHHBINI 1 KDHOTCHHBIMH FODIOSINH Ta3as;

~  UpH  NpOBCXCHMH pacueToB TPeOyeMBX MPEAIOB  OTHECTONKOCTH
CTPOMTEIBHEIX KOHCTPYKILUii NIPOM3BOACTBEHHBIX 31AHHi;

- mpw paspaGoTKe W mpUMEHeHWM HA MpaKTHKe O(iexTiBHOrO cnocofa
OGecreteriis MOAIPOBIPHIEOIALITE PEICPBYAPOB XPAHCHHS JIETKOBOCIIAMCHAIOUUIXCS
W TOPIOWNX KWIKOCTEii TyTeM (UIETMATH3AINM MApOBOIAYWIHOIO MPOCTAHCTEA
peseppyapos;

~ NpM OnpeAe/eHIN YCIOBMTi XPAHEHILS H NIEPCBOTKH NIOKAPOBIPHIBOOTACHOH
NIPOZYKIMH € TOUKH 3PHIS WX COBMECTHMOCTH JDYT C ZIDYTOM, BOJOii, MTepHATAMIt
TapHUH T
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TIOSBOTHT TMOBHCHTE  SpYEKTHBHOCTS JCATETBHOCTE  OPraHOB  TOCYAAPCTREHHOTO
NIOAKAPHOrO HAZ30PA, NPOCKTHEIX H IKCTIEPTHEIX OpranH3aLii

6. Tlepesciih TexHuMeCKOiil 10KYMENTALIM, NPEILABISENOI 10 OKONUANMIO
pador

6.1. Tlo okomsanii pabot no Kakz0My drany 1 paGorsi B enom Henomirens
npeacTapnser  3akaiky  MATCPHATH  COTIACHO TPCOOBAMIAM  HACTOAUICTO
TXHIECKOTO 3ATaNNS.

OKOHNATEIIbIBIC Pe3yBTATS PAGOTH JOMANb PACCMATPHBATECA Ha MPOQIIBHOT
cexun HaysHo-Texniseckoro copera GIBY BHUMIO MUC Poccwn. Buimicka i3
NIPOTOKONA 3ACCAANIS CeKITN HayuHO-TexHIecKkoro copera GIBY BHUHMIIO MUC
Poceii J0TAHa BXOINTS B HTOrOBBl OTHeT,

6.2. Best OTHCTHAS AOKYMEHTAIIS JOTAHA NPEACTABRTATECH B 2-X JKICMIIAPAX B
eBpouioposaron Bitae i Ha CJL Anckax:

sxcsemmap Ne | — akassinaionienty moapasieeniio;

aaesmasp Ne 2 — Henomunrestio.

OrTdeTHas JOKYMEHTAI AOMAHA MPEACTABIATECA HA GYMWKHOM HOCHTENE i B
snextporio sitze & dopyare WinWord.

6.3. OTderHble MATEDHATS OTKHb TAKAKE COEPAATH KPATKYIO AHHOTALMIO
PaGOTHI (B IEKTPOHHOM BILZE), BKIIOUAIOUIYIO UeiTh, 3AAA4H H OCHOBHBIE PE3yBTATH
PaGoTh ¢ yKalamMeM HOBM3NBI M peaiM3aumi (BHEADCHNS) C HUTIOCTPATHBHBIMI
MaTEpHATAMH U5 PAMeIIeRHs 3aKAIKOM. ARHOTAILS O/KHA GBiTh MPEACTABTENa B
dopwmare RTF, sonommensisie wimoctpati & dopate JPEG, puicomarepiatsi B
(opmare MPEGA.

7. TlopsiI0K paceMoTpeNMs: 1 npHENMKM PaGoTsl

Tpueka pesyastatos HUP odopwmsercs B cootserctsim ¢ mpukasom MUC
Pocein or 26.10.2009 Ne 611 «O6 yrepacenii Tozoseris 06 Opram3aiimm Haysno-
Texmeckoii estensocTi B MUC Pocci.

PesynsTaTsi paGoTsi, a Takke OTanbi paGoTH PACCMATPHBAIOTCA HA 3ACCAQHIN
nayuso-TexHiteckoro cosera (HTC) mucTHTyTa (1460 €ro Cexiui) B MpUCYTCTBIN
npencTapiTeneii 3aKasnKop.

8. Texuuko-oxonomseckoe oGocHopane.
PesybTaTs paGOTH N03BOAST:
- GoJlee WIHPOKO i HAY4HO OGOCHOBAHKO NPUMEHATH HA IPAKTHKe d(pdeKTHBHbIE

COBpEMeITHbIE CPEICTRA i CTIOCOGH OBCCTIENeHHs MOKAPHOH GE30MACHOCTH 0GHEKTOB:
116




[image: image118.jpg]- nombicHTh  QCKTHBHOCTS  JCATCIBHOCTH NMPOCKTHBIX 1t DKCHCPTHEIX
oprammawiii B ofnacTH OGecneuers NOKAPHOIi GEONACHOCTH NPOHIBOACTREHHbIX
OGTeKTOB, 2 TaGKe OPIANOR FOCYAAPCTRHHOIO NOKAPHOrO HATIP.

- noBBICHT (OEKTHBHOCTS CHCTEM OBecTIeueHIs NOAIPOBIPHIBOGEI0NACHOCTIH
NIPOI3BOACTRCHIbIX OOBEKTOR, 410, KK CACACTBHE, MPUBEACT K CHITKCHHIO NI0TEPh O
noKapos.

9. Tpyaosatparsi na 2016 1.
- cotpymkn - 130 wen- mec; paGormmn - 111 wen-wec.

10. TpeGopanis k peaimy cexpernocti

B coomsercremn ¢ [lepeunen CheXenMii, NOTEAAUIIX 3ACCKPEIHBANNIO,
NCTOTKIyeMbie B paOTE CBEXEHHS W NOTYWEHHSE DE3YIBTATH He SBISIOTCH
CEKPTHBINM 1 /U1 CTYAEGHOTO NOMB30BAIIA
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«__» 2016r.
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otena JlenapravenTa axsopioii
ESTEABHOCTH 1 IpOBIAAKTHICCKOT
paGors: MUC Poccuit

TIOTKOBHIK BHYTPEHHCi CTyAKGH

A.A. Makees
« 2016r.

Hauansinx HULL HTIT 115
®I'BY BHUMITO MUC Poceimn
NIOIKOBHIK BHYTPEHHEil C1yKOb

JIM. Fopuenxo
«__» 2016r.
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HHLUHTIT TG —

HauAIbHUK OT/ena 3.5

®I'BY BHUUIIO MUC Pocenn
ROTKOBHHK BiyTeHHEii C1y KDL

AIO. Jlarosui
«__» 2016r.
Hauamsin otiena 3.4
®I'BY BHUMIIO MUC Pocein
NIOJKOBHIK BHYTPEHHEi CIyAGH

J.B. Ymiakos
« ». 2016r.

Hauabii cextopa
®IBY BHUMITO MUC Pocein
saifop BHyTpenHeii cayKGH
ILA. Jleomuyk
«__» 2016r.

Hasazbiik cexropa
®IBY BHUHIIO MUC Poceni
NOTKOBHIK BiyTPHHCil Cy KO
AB. Hrbirien
« » 2016r.

Hasa7bhik cexropa
®I'BY BHUMIIO MUC Pocern
Maiiop BiyTpenHeii cay KOs
A.B. Mopasniosa
«__» 2016r.
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Tpuioxenie A
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Tpunoweriie M

Tpunoxenie H
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Tpinoweniie P
Tpuoxere |

Tpuoenie 2
Bubmorpadis

Conepranie

MeTox pacieTa H3GHITOHOMO AQBIICHILS, PA3BHBICMOTO NIt
croparii TA30APOBOIAYIHBIX cwecei 8
TOMCIGHI.........

MeTox pactieta pasmepoB 30, OFPAHHMEHHBIX HIBKHIM
KOHIICHTPAILIONHBIM NMPEAC/OM PACTPOCTPANCHIIS MIaMeilit
(HKIIP) rasos 1 napos.
MeTo pacteTa HHTCHCHBHOCTH TIUIOBOTO WIyHCHHS TDIt
nowapax nporieos JIBK u IK........
Merox pactiera paswepos 3o pacnpoctpanciia oGiaa
FOPIONIX 308 1 NIAPOB NPH aBApII.

MeTon pactera HITCHCHBHOCTH TeTIOBOTO. WSAyMCHIA 1t
BPCMEIIi CYILICCTBOBANIS (OTHEHHOTO WIAP

MeTox pactieTa napaveTpo Bk AaBCHIA Npit Cropaiit
FA30MaPOBO Y IHELX. eveceit ® oTkphITOM
npocrparcae.

Merox pactiera Mapaverpos BoAHH TaBTeHIA TpH B3pHBE
Pe3epBYApA C MEPOrpeTOil AIAKOCTHIO ILAH CAIKCHHbIM
F30M i BOIACHCTBIN HA HETo 0Yara NoAapa.
MeTox pacuera Napaverpos HCHApemis FODIONHX e
HATPETHIX KIWIKOCTEH M CAIKCHHBIX  YIICBOTOPOAHBIX
308 ... 5 g ”
MeTozsi  pacticta pasMepa CIMBHbIX OTBCpCTHil i3
TEXHOOTHNECKOTO  000PY10BAIA  (IOLIONOB,  OTCEKOB),
HCTeHCHI AILAKOCTH I3 PEICPBYAP M ILIOMAAH PACTEKAHII
KIIKOCTH TP MIHOBEHHOM PA3pYIICHHI PE3EPBYapa...
MeToj1 pacteTa pOTHBONOAKAPHBIX 1APOBBIX 3ABLC.
TpeGoBaIiA K BOZAHOMY OPOUICHIIO TEXHONOMHHECKOTO
oGopyzosarns.
Metoa onpexenciis TpeGyenoii Gesonachoii miouaut
pasrepyeTnzawn.

Meroisl pactiera TeileparypHoro pexiya noxapa B
TIOMELICHIAX 3AQHHi] PAYTHIHOTO HABHANCHILA. ...

Meron paciera TpeGyeMOro Mpeeia  OPHCTOKOCTH
CTPONTELHEIX KOHCTPYKLULi...
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Tocobue no mpuvenenmio TOCT P 12.3. 047-2012 Cuerema craniapron
Gesonacnocrn Tpyxa. «[loAapHAs GE30MACHOCTE TEXHONOIMYECKHX NPOLECCOB.
OB TpeSonanis. Merons: KONTPOASD.

OBuute nonokers.

1. TOCT P 123. 0472012 Cicreva cramiaprop Gesomacoct Tpyza.
«loaphas Ge30MACHOCTh TEXHOTOTHECKIX Noileccos. OOuue TpeGosanis. Metosr
KONTpOI»  yCTanapaubact oOue TpeGOBamMs MOKapHoii  GelonacKocTH K
TEXHOJOTHYECKIM  MPOLECCAM AMIHSHOT0 HASHAYCHIS TH WX MPOEKTHPOBAMH,
CTPOTEILCTRE, PEKOHCTPYKIUMH, BROAC B OKCIIYATALNO, OKCIIYATaWMH it
NIPCKPALLCHINH IKCILIYATAIUIH, KATHTATBHOM PEMOHT, KOHCCPBALINH, YTI3AUMH, a
Taicke NP PaspaGOTKe M HIMCHEHIN HOPMATHBHLIX JOKYMCHTOR M0 MOKApHOii
Ge3onacoCTH 1a OGHEKTAX AUUITE M MPH PAIPABOTKE H HIMEHEHIH TEXHOTONIECKIX
4ACTell IPOCKTOR i TEXHONOTHYECKHX PETIAMEHTOR.

2. Jlannii CTanAapT He pacnipocTpanseTCa Ha:

- NPOMIBOACTREHHBIX OGHEKTOR CTIEIATBHOTO HASHANEHHS;

- OBBEKTOB, PACIIONIOWEIIIBIX B AeCax;

- SUCpUble PCAKTODH M MPEANPHATHA 1O NPOMIBOICTRY, MepepadoTke it
XPAHCHHIO PAHOAKTHBHbIX BCLLECTR H MATCPHATOR;

- NPCANPHATIA MO MPOM3BOZCTBY M XPAHCHIIO MPOMBIILICHHbIX BIPLIBNATHIX
BellleCTs # GoenpHIACOB;

- KOCMHNCCKHE OGTCKTH! 1f CTAPTOBKIC KOMILIGKCHI;

- OBHEKTHI, CBABAHbIE ¢ NPOBECHHEN MOBONBIX H MOIENHHIX PaGoT;

- OBHEKTH 110 MepepaGOTKE i AHKBHALUHH TOKCHIHBIX OTXOZO0B;

- OBBEKTHI 110 YHITOACHIIO XIMHHECKOrO OpYAHS.

3. TIpit TeXHIKO-DKOHOMINCCKOM 0GOCHOBAMII CTPOHTETLCTRA, MPOCKTHPOBAIIL
TEXHOOTHHECKOTO MPOILCCCa I PABMEILCHIS TEXHOTOMHHCCKOro 000PYA0BANIS JOTKCH
TIPEIYCMATPHBATECS KOMILICKC MEP 10 0GCCTIENeHIIO NI0KAPHO Ge30M1aCHOCTH.

4. Oucwky —nOKapHOH  OCIONACHOCTH  NPOUIBOICTRCHHbIX  OOBCKTOR
OCYIIECTRASIOT C MOMOLIBIO KDHTEPHE:

-HHBIATBHOTO OKAPHOTO PHCK;

~COLMAIBHON NOKAPHOTO pHCKa.

B Ci1ysac HEBOSMOAHOCTH MPOBEAEHIIS OLIEHKH OAPHOTO PHEKa (HATIPHNED, 13-
31 OTCYTCTBI HCOOXOMMMBIX JAHHbIX) JONYCKACTCH  HCMOTBIOBAMHC  HHBIX
(ACTEPMHHHPOBAIIHBIX)  KPHTEPHER  NOKAPHOH  GEIONACHOCTH  TEXHOTOTHICCKIX
HIPOILECCOB (TOMYCTHMbIX 3HAUCHI IAPAMETPOR ITHX MPOLCCCOR).

5. ANQN MOKAPHOH ONACHOCTH MPOUIBOICTRCHHLIX OGHEKTOR  AOTACH
npeayemaTpuBaTs:

- aHAIN3 NOKApHON  OMACHOCTH TEXHOMOMINCCKON CPEAB H  MapaMCTPOB
TEXHOTOTHIECKIX NPOLIECCOB Ha PONIBOACTACHHOM 0BheKTe;

- ONpeAeieNte NepedHA MOKAPOONACHIX ABAPHITHEIX CHIYAIUT 1 MAPAMETPOR
U1 KAK0TO TEXHOIONIHECKOTO MpoIlecea;





[image: image123.jpg]- ompeaeemue nepedis MPHUHH, BOSHHKHOBEHHE KOTODHX  03BOSCT
XapaKTEPHIOBATE CHTYAINMIO KAK MOAAPOONACHYIO VIS KAAJOTO TEXHOTOIHYECKOTO
npoitecca;

- NOCTPOCHHE CICHAPHER BOHUKHOBCIHNS H PABHTIA NOKAPOB, NOBICKIIX 32
<oGoii riGens mozeil.

6. CTauzaprom yeTanapIBaeTes MOPAAOK oBecnieenins nokaphoii GesonackocTi
TEXHOTIOTHUECKIIX TIPOLIECCOB:

- ompenenieme MOKAATENCH NOKAHON ONACHOCTH HCTIOTB3YIOWIMXCA B
TEXHOTIOTHUECKOM NPOLECCE BEICCTB W MATCPHATOB B COOTBETCTBIM C METOMKAMI,
PETIaMERTHPYEMBIH HOPMATHBHEINH JOKYMEHTANIH;

- M3YHCHHE TEXHOJIOTHYECKOrO MPOIECCa C UEMbIO ONpEACCHIs 0GOpy0BaHI,
YUACTKOB WIH MECT, Tie COCPEAOTOMCHEI TOPIOMHE MATEPHATH WIH BOIMOKHO
0Bpa3oBatie ra30-, M1APO - 1 LICBO3AYLIHAIX TOPIOMHX CAeceii;

- ONpEXeAEHHE BOIMOKIHOCTH OGPAIOBANIA TOPIOYEii CPE/Ist BHYTPH TIOMEIEHHii,
annapatos i TpyGONPOBOAOS;

- OmpenenieNHe BOIMOKHOCTH OGPAIOBANHA B TOPIouEii CPEAC HCTOMHMKOB
KA

- HCCIENOBANHE PAIHYHBIX BAPHANTOR ABADHIi, NyTeil PACTPOCTPAHEHIS OAAPA
W BHIGOP BAPHANTOB NPOEKTHBX ABApHIi

- pacder KaTeropui mOMCLICHMi, 3MaHMil W HAYAHBIX YCTAHOBOK 1O
BIPHIBONOAAPHOI H OKAPHOI OMACHOCTI;

- OnpeiefieMe COCTABA  CHCTEM NDEIOTBDAUIGHNS NOKAD, BIHEA i
NIPOTHBONOAAPHO FATE TEXHONOTHHECKIX NPOLICCCOR;

- paspaGoTKy MepompHATHIi MO mOBMIIEHMIO TOAAPHON GesomacocT
TEXHOTIOTHIECKIX NIPOLIECCOB H OTAETBHbIX €10 YACTKOB.

7. Tlowapias ONACHOCTS TEXHOMOMYECKHX TPOIECCOB OMPEAEIACTCS HA OCHOBE
isyuenis:

- TEXHOJIOTHHECKOrO periaMenTa;

- IPHHITHATEHOTi TEXHOOTHIECKOIH CXeMb NPON3BOACTRA NPOTYKIL;

- noKasaTeseil NOKAPHOI OMACHOCTIH BEIECTB H MATEPHAIOB, OOPAINAIOINXCS B
TEXHOTIOTHUECKOM MpoIIecce;

- KOHCTDYKTHBHbIX 0COGEHHOCTEIH ATIMAPATOR, MALIIH 1 ArPeraTos;

- CXeMH DACTIONIOKCHNMA B IeXe, WA YHACTKE WM OTKDHITON IIOUMIKE
TIOTEHIMATBHO NIOAKAPOOIACHOTO 0GOPYI0BAHH.

8. Hacrosiuiee n0coGie N0 ONPEACICHIIO NAPAMETPOB MOKAPHO ONACHOCTH
TexHonOrIecKX nponeccon (aanee locoGie) NpEAHAZHAUEHO A1A NPAKTHYECKOTO
HCIIOMBI0BAMIS NIDH NPOBCACHHM PACUCTOB M ONCHOK MAPAMETPOB TEXHONIOTHACCKHX
npoueccos, npexcTamienmbx B npuwiokemisx k TOCT P 123.047-2012,
XAAKTEDHIYIOUIIX  MX  NOAKAPOBIDHBOONACHOCTS, C NDHMEDAMH  DACIETOB it
oBocHoBamii.

9. PacueTibie HAUCHIA NIAPAMETPOB MOKAPOBIPHIBOONACHOCTH TEXHOTOTHYECKIX
TIDOILECCOR ONPEACIOTEA € UEMBIO CONOCTABTEHHS X ¢ KDHTHIECKIMH (IPEACTBHbINI)
3HAYCHHAMMH, KOTOPHIE MOTYT MPHBECTH K NOKApY 1 (11H) B3PHIBY, HCTIOAB3YIOTCS NIpH
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[image: image124.jpg]PACHCTAX PHCKOB, KATCTOpHii MOMEIICHMI, 3AANHI H HADYAWBIX YCTAHOBOK MO
BIPHIBONIOAAPHOI M TOKAPHOi OMACHOCTH 1 SBISIOTCA KOAMUCCTBCHHOIN Mepoii,
XapaKTepH3YIOLLEi YPOBEHb NOKAPOBIPHIBOONACHOCTIE TEXHOTOTHIECKIX TIPOILECCOB.

10. Pacuetsl u oGocHoBanus B [10COGHM BBINONHEHBI HA OCHOBAHHH METOJIOB,
WIIOKERHBIX B npiokensX k TOCT P 12.3.047-2012, ¢ nymepaureii Tabnn, popyn
1 PHCYHKOB 113 COOTBETCTRYIOUINX IPHIOKEHHL.

TIPHIIOKEHNE A
METO/I PACYETA U3BbITOUHOT'O IABJIEHUSL, PASBUBAEMOT O
TP CTOPAHHMH I'A30TIAPOBO3/IY IHBIX CMECE#N B NOMEIUEHHH

Tpisiep Nel. Onpezenims WiGHTOHOE JABIEHHe, PATBHBACMOE MM CTOPAIII
NIaPORO3YLINOI CMECH AUCTONA, BOIMMKAOUEH NpH ABAPHIiHOH pasrepMeTHIALMI
anmapaTa B NPOM3BOZCTBEHHOM MOMEILEHHH.

Hannvie 15 pacuema

B nomemenne co cpoGommbiv oObemom Ve, = 160 ' mpw asapwinoit
pasrepmeTisawn annapata noctynaer 1179 KT napos aueroma (OmpeeieHHBX B
cootsercTmim ¢ mpuvepom Mol mpwioemns M) MakcumaibHo  Bo3MORHas
TeMriepaTypa s JalHOM KIuMATHYECKOli 301bi £, = 36 °C. Monsphas Macca auerona
M = 58,08 kr-xmoms '

Xumnueckas dopmysa auetona CsHyO. MaKcHMATbHOE AABICHHE TH CrOpammit
CTeXHOMETpHtecKoli  NAPOBOSAYIIHON CMeCH AUETOHA B 3aMKHYTOM  oGmheme
Pow = 572 kTa (e Tprnowenie 1),

Pacuem

CrexiomeTpitieckiii KoX(OINIEHT KHCIODORA B PEAKLMIH CTODANHS ALETONA
onpezensiercs no Gopyyae (A.3) n Gyzet panei:

B=n+"1—L-

T2 e, M, Mo, nx - w0 atonoB C, H, O  Fz0ii0B B MOZeKyJIe ropiotero;

CrexHOMETpIECKas KOHUCHTPALIIS 1apoB AUETORA OnpeenseTes o opyysie
(A3) 1 cocrapnser:

100 100

_ _ ~ 4919
Tvaga f - 1+agaq - #O1%(6).

TLI0THOCTE NAPOB AIETOHA , NIPH PACHETHON TEMNIEPATYPE £, OMPEAEIAETC 110
dopuyze (A.2) u cocrapaser:





[image: image125.jpg]M _ 58,08
Vo(1+0,00367t,) 22413~ (1+0,0036736)

P 229k M™

e M - MoZApHAs Macea, KIKMOTb '3
Vo - Moabbiii Gben, pastbiit 22,413 ko s
1, - pactietnas Temnepatypa, °C.

B KkauecTBe pACHCTHOIi TEMNCPATYPH CICAYCT NPHHHMATE MAKCHMATHHO
BOIMOKHYIO TEMNEpATYpy BOJIYXA B JAHHOM TOMEUIEHIH B COOTBETCTBylOCii
KTMMATHYCCKOH 30HE W MAKCHMATHHO BOSMOKHYIO TEMNEPATYDY BO3IYXA 1O
TEXHOJIOTHYECKOMY PETIAMEHTY C YUETOM BOIMOKHOTO MOBbILICHIA TCMIEPATYDE B
apapwiinoii cuTyatmm. ECTH TAKOTO 3HAMEHIA PACYETHOI TEMIICPATYPI £y 110 KaKiM-
60 NPHHHHAM ONPEACINTS HE YACTCA, A0NYCKACTCA IPHHIMATS Ce pasHoii 61°C.

Toraa miGhiTounoe Japnehie AP NP CrOPAHIH NAPOBO3AYLINOI CMECH AILCTOHA
1% pacueTHoii aapwi onpesensercs o dopyze (A.1) i cocrapaser:

AP = (Ruay =

117,9-0,3 100 1

AP =(572-100) 7657555 391 3

= 308,7 klla.

e Pun - MAKCHMATbHOE JABIEHHE, DAIBHBAEMOE NPH  CrOpAHMit
CTEXHOMETPHYECKOIi Ta30BO3AYIIHOI I TIAPOBOSYIHOI CMECH B 3AMKHYTOM 0GbeMe,
ONpEEAEMOE IKCTICPHMEHTATBHO WIH N0 CTIPABOYHBIM AQHHBIM B COOTBETCTBHH C
peGoarmsmu A.1.5. TIpH OTCYTCTBHM JQHHbIX 0MYCKACTCA IPUHHMATE Py, PABHBIM
900 xlla;

Py - nauanshoe fasnense, kMl (1onyckaercs npumisiarh pasiti 101 klTa);

m - macca ropiosero rasa (I'T) wi napos nerkosocnamensioumxcs (JIBXK) u
ropiounx uakocteii (1K), BRIEAWINX B PE3yITATE PACYETHOI ABAPHH B NOMEILEHHE,
sbtamcnsenas s T o popmyse A.14, a s napos JIBXK i IK no gopuyse A.19, kr;

Z - k0>($HUMEHT YUacTHA TOPIOMX Ta30B 1 TIAPOB B TOPEHHH, KOTOPHIii MOKET
GhiTh paccuuTan Ha OCHOBE XApAKTEpA PACTIPEAC/ICHHA T[a30B W 1apoB B olheve
novemenns coracio A.2.3. m A24. Jlomyckaetes mpmimMaTh suauenue Z mo
Tabamue A.1;

K, - Ko>pdMUMEHT, yUNTHIBAIOUUHI HeTEPMCTHUHOCTH mOMemeHUE i
HeazmaGaTIHOCTh npoltecca roperis. JlonyckaeTcs npuaiMaTh K, = 3

View - CBOGOAHBITT 05BEM TOMELLICHHS, M’

u - TUIOTHOCTE N1APA TIPH PACYETHOI TEMIIEPATYPE £y, KI'M




[image: image126.jpg]Tipusep Ne2. Onpenienms #3GHTOUHOE JaBTenHe, PATBHBACMOE MPH CrOpaMi
Ta30BOTAYINHON CMeCH BOIOPOZA, BOSMMKAIONICE NDH ABAPHIlHON pasTepMETHIALMI
TpYGONPOBOAA B NPOH3BOACTACHHOM NOMCLICHIH.

Hansie ons pacuema

Uepes nometmenue, cBoGoaHbIi 0GbeM Kotoporo V., = 200 M, mpoxoaut
TPYGONPOBOI ¢ TPOXOHbIM CeucHHeM AuaMeTpon dyy = 50 wm. Tlo TpyGonposozy
TpamcopTHpYeTes BoAopoA My ¢ MakcHMabHBIM pacxogom ¢ = 5-107 a'-c” mpu
HOPMAIIBHOIi TeMIEpaTYpE 1 ¢ MaKCHMATbIbIM aBreimem Py = 150 kTTa. TpyGonposon
OCHAILEH CHCTEMO/i ABTOMATHYECKOTO OTKIIOUEHMA C BpEMCHEM cpaGaThisanis 2
CeKYHIB W C OGECTICYEHMEM PE3CPBUPOBANIA ce DIEMEHTOB. SaIBMAKH CHCTEMbI
YCTAHOBIEHb! TIEPEX CTEHO NOMEICHHA B MECTe BEOJA TPYGOMPOBOZA H 3a CTEHOf
JIAHHOTO NOMELIEHIS B MecTe BHIBOAA TPyGOMpoBoza. JUIHMHA OTCEKAEMOTO Y4acTKa
TpyGonposona Ly, = 10 M. MakciMaibHo BOSMOKHAA TEMNEpATypa 1A AQHHOi
KINMATHYECKOlT 30HBI £, = 39 °C. [LI0THOCTL BOZOPOZA p; TIPH AalHOH 1, pasHa 0,0787
xr-m”. Monsphas Macea Bofopoza M = 2,016 kr-kvoitk . MakeMaHOe JaBJienue npi
CrOPaHHH CTEXHOMETPHYECKOIi Fa30BO3YINHOM CMECH BOAOPOA B 3AMKHYTOM 0GbeMe.
P = T30 k1Ta.

Pacuem
OGbeM BOZOPOAA, MOCTYMHBLICTO B NOMCULCHHE B pesyibTare apapiiiioii
pasrepyeTiauH TPyYGONpOBOAR, onpeesetcs no dopyyse (A.16) i Gyzet pasen:

Ve=Vir + Var = 0,01 +0,02945 = 0,03945 v’;

11e Vr - 0GbeM rasa, BHIICAETO H3 TPYGONPOBOOB, M';

Vir - obbe rasa, BHINCAWEr0 W3 TPYGONPOBOA O €rO OTKIONCHMA,
onpezensieres no dopayse (A.17), m';

Vyr - ofbeM rasa, BINCAWErO 13 TPYGONPOBOZA MOCHE €rO OTKIIOUCHNA,
onpezensietcs no dopuyze (A.18), w'.

Vir=q-T=5-10"2=001n" ,

TAC G - PACXON Fa3A, OMPEACTACMBII B COOTECTCTBM C TEXHOTOTHYECKNM
DErIAMEHTOM B 3QBHCHMOCTH OT JaBieHis B TpyGOMPOBOZE, €ro AWAMeTpa,
TeMNEpaTypBI ra30BOi Cpedsl H T. ., M-C 3

T~ bpenia, onpeaerenoe o A.1.2, c.

5102\’
Vop = 0017+ P,y Lyp = 0,01+3,14 150 (T) -10 = 0,02945 w°,

e Py - MAKCHMATbHOE AGBACHHE B TPYGONPOBOZE MO TEXHOMOTHYECKOMY
pernaventy, klla;
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[image: image127.jpg]Fyp - BHYTPEHHMIT pasuyC TPyGONpoBOa, M;
Ly, - 1MHa TpYGONPOBOa OT ABAPHITHOTO ANMAPATA 210 3AMBMIKEK, M.

Macca BOJOPOZA, MOCTYNHBUICrO B MOMEWICHHE NpH pacueTHON asapii,
paccanTaiBates no dopayse (A.14):

m=Vy - p,=0,03945- 0,0787 = 3,105 - 10° xr.
Crexuomerpieckitii KoX(QUUHEHT KHCIOPOAA B PEAKLIMI CTOPANHS BOAOPOAL
onpeaensercs o dopayse (A.3):

e
B=nc+s 5 =0+

1€ B, M, Mo, iy - C0 aTonoB C, H, O 1 F70110B B MOZEKyIIE ropIoero;
CrexoMeTpiteckas KORIIEHTPAILIA BOZOPOAA OnpeaenseTes o Gopyyie (A.3):

100 100

Co=TTagep  T+48805

= 29,24% (06.).

To Qopyyne (A.1) onpeaensercs miGhrownoe fapnene AP npH cropani
BOZOPOOBOIAYIINOI CyeCH, 00pasyIOUICiica B EsyITATE pacueTHoli anapih:

m-Z 100 1
Vope Co Ky

AP = (Poax = Po)

3,105-107% 100 1

AP = (730100 35050787 3924 3

= 0,14 lla.

Tpusiep No3. OnpeaenTs KodpQUIHEHT Z yHacTHs NapoB ALETONA i CropaiHit
NIGPOBO3AYIINOIi CMECH [UIA CAyHAs DASEPMETHIIIN ANNAPATA C ALCTOHOM Npit
paGoratoneli n HepaGoTaomeii BERTHIALII.

Hannvie 011 pacuema

B uentpe noemenns pasyepom 40 x 40 M u bicotoii H, = 3 M ycTanowsei
annapar ¢ aueTonoM. ANNApaT MPEACTABAACT COBOH WLTHID AHAMETPOM OCHOBAHHA
d, = 0,5 M 1 BbICOTOl /1, = | M, B KOTOPOM COftepiTCH 25 KT auerona. Pacuernas
Tevnepatypa B nowemei f, = 30 °C. [L10THOCT N1APOB AUCTOHA p, NPH f, paBia
233 ke JlapicHie HACKILCHHbIX MapoB auctona P, mpi f, pasio 37,73 Klla
(onpeneseno no cnpasounoii mutepatype). Huskumii KonuenTpaumonnsiii npexen
pacnpoctpaneims naaveni Cugnp = 2,7 % (06.). B pesyawtate pasrepvernsaumi
annapara B oGbeM MOMENICHNA NOCTYMHT 25 Kr NAPOB AUETOHA 30 BPEMA HCTApEHHs
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[image: image128.jpg]T = 208 c. pn paGoratomeii 0GUICOGMEHHOI BEHTIIALMI NOABILKHOCTS BOIAYMIHON
cpeast B nomewerii v = 0,1 m-¢”’; Py = 101 kITa.

Pacuem
‘Tak kak npw paGoTaiomieii n nepaGoTaiowtel BeHTIALHIH:

ap<0.5 - In Yikne <05 - b,

1te I, b~ Ui 1 UIPHIA TIOMEILICHIA, COOTBETCTRHHO, M
TIp MOABIKHOCTH BO3AYMHON CPEb! /UIA MAPOB JETKOBOCTIIAMEHSIOWUINCH
suakocreii Cy onpeaeasercs o dopayze (A.11):

m-100 )““’

w=t(gy

1e C,, - KOHICHTPALIA HACHIIICHHbIX NAPOB NPH PACHCTHO TeMnepaType
B Bo3AyXE MoMeurerns, % (06.);
P, - TUIOTHOCTB TIAPOB, KI*M

25-100 i
Co=3735\ssmr =53 =5 =393 6.).
0 (37,35-2‘33-3840) (95

Onpezensem kontentpauio C, 1o popwyse (A. 1

100+, _100-37,73
Py 101

=37,35% (06.).

Corzacuo 1. A.

840 - 40 - 3=3840 m'.

Kooduert Z npi paGoTaioueii et onpenenseres no popyyzie (A.5)
W cocTaseT:

Cu

5-1073 -7
2L (6o ) Xoacur - Kcor -

m

tie m - wacca rasa wm mapos JIBX, moctynaoumx B nomemenie B
coornerctamn ¢ A.2.6 u A.2.7, kr;

8- ZOTYCTHMEIE OTKIOHEHHS KOHUEHTPAILAH IPH 321ABACMOM YPOBHE SHATHMOCTH
Q = 0,05, npuneaennbie B Tabmue A.2, (npimimacy 6 = 1,27);




[image: image129.jpg]Xincne, Yiakne, p - PACCTOSHHS 1O 0caM X, ¥, Z OT HCTOMHMKA NOCTYIICHHS
niapa, orpamrieitiie Cygqy, M, paccuTuBaioTes 1o popsyian b.3, B.4;

Konear = Y = 12,29 M Zugr = 0,4 55

1, b - xwama  muphia noMewenIs, M;

F - noutazts no/ia novewen i, M';

Cy- MPEDKCTIOHEHUHATE HLT MHOKHTEb, % (06.).

5-107 3,14
=2 (3,93 +

2‘7) 12,29+ 12,29 0,4 = 0,53
127) A

TIpn  OTCYTCTBUM  MOABWAWOCTH  BOJAYWNOH  CPEAM U4 Napom
erKoBOCIITAMERS OGS AiaKoeTeii Cy onpeaenseres 1o hopayse (A.9):

041

) = 5,029 (06.).

s ( m-100 )‘“‘_3735 ( 25100
oG e ) T \37352,33 3840

Kooddument Z npw nepaGoraionteii neHTIISIIM onpexenserca no dopwyse
(AS) n cocTaaser:

Cu

5:1073 -7 0

m

e & - JONYCTHMbE OTKIOHCHIS KOHNCHTpAW MPH 301aBaCMOM YPOBHC
wasmoeti Q (C> ©), npisezentsie b Tabmiiie A.2 (npuimsaen &= 125).

5-107%-3,14

2,7
5 12,33-(5,02+—)- 12,29-12,29- 0,4 = 0,63

1,25,

Tipisep Ned. Onpeacants KodpdHUMEHT Z ydacTisi MeTaua npH cropamii
Ta30BOTAYINHOI CMECH AUIS CAyHas ABAPHIHOI PAIEPMETHIALIN Fa30BOT0 GAIIONA C
METAHOM Npi PAGOTaIONIEli BERTIISIINI.

Hannsie or pacuema
Ha nony nomemerst passepon 1313 a 1 sbicotoii H, =3 M HaxouTes Ganion
€ 0.28 kr merana. Fasossiii Ganion mweer pbicoty hs = 1,5 . Pacuernas Temnepatypa
novemenn £, = 30 °C. Iliornocts werama p, mpu f, pasma 0,645 Kkrw’;
Cigne = 5.28 % (06.). [oasukmocts Bosayuoii cpeant B nomenennn U = 0,1 mec”,
37 (0 TaGmmue A.2).

Pacuem
Mo dopyynie (A.8) Npi MOABNAHOCTH BOYIYWIHOI CPEsI /UIA TOPIOWHX T4308
onpesen Co, %:




[image: image130.jpg]m

L
G=3 T
028
102 - s
= e m s AW ()
‘Tax Kak npw padoTaiowei BeHTIAALIL:
X< 0,5 1 Y 0,5 b, 10

0 coraciio opyyie (A.5) korpipmiment Z cocrapi:

G’

5-107% 7w
e (G0 + Z) K Yo Zucar

m

z

pam Ziskne - PACCTOAHMA 1O ocaM X, ¥, Z OT CTOMNMKA MOCTYIEHHA
napa, orpareribie Cikire, M, paccanThiBaiores o opynam b.1, 5.2;
Ve = 3,42 M5 Ziggnp = 0,11 v;

ik

PO Ul Ly (321+5'28) 342:342-011=
028 ’ B 77 Ak

,33

Tpisep NeS. Pacuer WiGHTOMHOrO Jam/ICHHS MPH COPAMMI MBLICBOIAYLIHON
checi B noMeeri.

Hannvie o1 pacuema

PaccunTarh H3GHTONHOE AaBICHHE MPH CTODAHMH MOTHOTHICHOBOF MBUH B
HOMEILEHHH NPH CTEAYIOUUX HCXOMHBIX JAHHBIX: My, = 10 K3 my = 90 k13 F = 0,3;
Hy = 47-10° ke Ve = 2000 M5 Vi = 20 M5 p, = 12 xew™; Ty = 298 K;
Ce=0,1 krM>,

I1€ 1, - PACUCTHAS MACCA B3BHXPHBLICTICS MBLIH, KT

M, - ACYETHE MACCA NUTH, MOCTYMMBUE/i B NOMEIeHHe B pesyibTaTe
avapuiinoli cutyaum, kr;

F - MACCOBAS Z10/IA HACTHIL ML PA3MEPOM MEHEE KDHTHYECKOTO, ¢ NIpEBbIICHHCM
KOTOPOrO apOB3BECh CTAHOBHTCA HECTIOCOGHON PACTPOCTPANATS MIaMS (B OTCYTCTBHE
BOIMOKHOCTH MOy eHIS CBEACHHIT U1 OLCHKI BEANMMIbI F 0MYCKACTCS NPHHMMATE
F=1).

Cer - CTEXHOMETPHUECKAA KOHUEHTPALHA TOPIOYEi LU B AIPOB3BECH, KTM ;

V. - PACHCTHBI 0GBEM MBUIEBOIAYIIHOTO 061aKa, OGPA3OBANHOTO MPH ABaPHITHON
CHTYaLutit B 0GbeMe NoMeLLeHs, M';

P - IVIOTHOCTH BO3yXa TIpH HaaTBHOf Temmeparype T, ki

H, - tenora cropanns, Jikkr '

Py - nawanbhoe aanenie, klTa (xonycxaetes npuumvars pasii 101 kTla);





[image: image131.jpg]Ty - HAMATBHAS MAKCHMATBHAS TEMNICPATYpa BO3IYXA ATA JIaHHOTO PerHONa B
‘Tennbtii nepuox roxa, K;
Ve - CBOGOHBII 0GBEM NOMEILEHH, M.
Onpenensem Z o popuysie (A.24):
Z=05-F=05:03=0,I5
11 Z - KoOpOMUMEHT YHaCTHA B3BEIICHNOT NBL1H B rOpeHHN
Onpezensem m o gopuyne (A.25):

My +my, = 10+ 90 = 100 kr;

m=min{ Ce Vi 20
A

Orciona cleayeT , HT0 Macea BIBeICHHOl B 00keME NOMEUCHI MLt m = 14 kr.

Mo Qopmyre (A4) onperensem WiGHTOMHOC JABICHHE NpH  CrOpaI
nbueBO3AY IO CMecH:

m-Hy Py Z
ap=— L D
Veu pu Cp To* Ky

apo M0 d0L 015
2-10°-12-1010-298-3 oM

e G, - Tenaoemkocts Bosayxa, Jukkr K (zonyckaeres npummvath pasnoii
10110, ik K );

K. - xoopdMuMeHT, yuMTHBAIOUUI  HETCPMCTHUNOCTH TOMeICHHE W
neatnaGaTIHOCTS nponecea roperns. JlonyckaeTes npimMATS K, paBHEIM TPeM.

Tpisicp Ne6. Pacter M3HITONHOTO JaBiCHItA MPH CTOPANMH MBICBO3AYIIHON
cvec B noMeleHItH.

Hannvie 013 pacuema
TIpOH3BOACTBEHHOE MOMEILEHHE, TE OCYIIECTRAAETCA (JacoBKa NAKETOB ¢ CyXHM
PACTBOHMEIM HATHTKOM, HMECT CIIEAYIOUIE TabapThL: BHCOTa - 8 M, JuHa - 30 M,
wmpuna - 10 M. CoGoansiii oGbem nomewenns cocrapisier Ve, = 1920 m’. B
HOMEILCHIH  PACTIONOJKEH  CMECHTEb, NPEACTABIAIONUAH  COGOM  WMIMHIPUYECKYIO
€MKOCTH €O BCTDOGHHBIM  WIHEKOOOPA3HBIM  YCTDOICTEOM  PABHOMEPHOTO
NIEPeMCIINBAIIS  TIOPOLIKOOGPATHEIX  KOMIIOHCHTOR HAIIHTKA, 3AIpYAACMBIX Hepes
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[image: image132.jpg]PACTIONOKeHHOE CBEPXY BXOMIOE OTBEpCTiE. EAHOBpEMEHNAs 3ArpYIKa NCIEPCHOTO
MATEPHATA B CMECHTENh COCTABAACT My, = m = 300 Kr. OCHOBHbIM KOMIOHEHTOM
nopomikooGpasHoii cyeci spasetes caxap (Gonee 95% Mace.), KOTOphili NpeACTaBIAET
HAHGOABILYIO MOAAPOB3PHIBOONACHOCTS. KPHTHYCCKHIT PA3MED HACTHIL BIPHIBOONACHOT
B3BecH caxapwoii msumh d*= 200 My, [l d* < 200 v F = 10% = 0,1,

ABapuiias CHTYas, KOTOPAs CONPOBOAKIAETCH HAMGOTBIINM BHODOCOM
TOPIOYEr0 MATEpHATA B OGHEM NOMENICHIA, CBI3ANA ¢ PASTEPMETH3ALNCIH CMECHTENS,
KaK MKOCTH, CoepkaLeli HanGObILIEe KOTHIECTRO TOIOYETO MATEpHATA,

KecMeHHAs  mbuieyOOPKA B NOMCINCHHH  TO3BOTSET  mpemeGpedh
NBUTEOTOKEHIANM Ha TIOTY, CTEHAX H APYTHX MOBEPXHOCTAX (1ty, = 0).

Pacuem
Koopputent yuactis nsim 8o B3psise Z paccunteisactes o opaye (A.24) i
cocTapnser:

Pacsier w3GhITONHOTO aBetis B3pbina AP MPOIBONTCS 110 hopyyzie (A.4):

m-H Py Z
ap=p TS
Viw Gy To " Ky
300-165-107-101-005 oo
1920-12-1010-300-3 &

Tpisiep Ne7. Pactier HiGHITOUHOrO JABICHHA TPH CFOPAHIE MBLICBO3AYILNON
cvec B oM.

Hannvie 013 pacuema

CKIIQJICKOE OMENIEHHE MYKOMOIIHOTO KOMOWHATa 1A XAHEHHA MYKH B MEUIKAX
10 50 kr. CroGombiii 0Gbem nomemenis Vo, = 1000 v’ Execvennas mbuicy6opka B
NOMEILCHIH 103BONAET MpeHEGpeUL MBUICOTIOKEHUAMH 1 TONY, CTEHAX M APYTHX
nOBEpXHOCTAX (1, = 0). PasMelIeHHE MEUIKOB NPOMSBOINTCA BPYUHYIO CKIANCKIMH
paGoThiKan. MaKCHMA/LHAS BHICOTA OXLEMA MELIIKA HE TIpEBLIIAET 2 M.

EAMHCTBEHHEIM  B3DHIBOTIOKAPOONIACHHIM BELICCTBOM B MOMEICHMH SBIACTCH
MyKa: MenIKoaCniepeHBiit MPORYKT (pasep wacTiit mexee 100 av). Tennota cropanis
H, = 1,8:10" Jickr”. Kputideckuii pasMep YaCTHIL B3pbIBOONACHOI B3BECH MyuHOI
b d* = 250 Mkw. CTEXHOMETPHYCCKAR KOHUSHTPAINE (110 AHATOTHH € HEATION030ii)
npuMaetes pasHoii Ce, = 0,25 krw™, Py = 101,3 klla.

Asapuiiiias cHTyaws ¢ 0GPAlOBANHEM MBIEBOYIYIINOTO 0GMAKA MOKET GHITH
CBS3AHA C PA3PHIBOM TAPHI (OZHOFO 3 MEIIKOB C MYKOVi), B PE3YITATE KOTOPOTO €50
conepimMOE (m,, = S0 KT), OCTYNas B NOMEIEHHE C MAKCHMATLHO BO3MOKHOI BICOTEI
(H =2 M), 06pasyet B3phIBOONIACHYIO B3BECH.
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[image: image133.jpg]Pacuem
C OnpeAenienBIM 3ANACOM HAIEAHOCTH MPHMEM OGbEM OOpA3yIOUErocs npi

TOM NLIEBO3AYINHOTO 061K PABHBIM OGBEMY KOHYCA, HMEIOIETO BHCOTY H 1 paiyc

ocHoBanis Takke panusii H. B 5ToM cyuac 00bex apapHiiioro ofiaka cocTaBHT:

1 1
Smer?H==-2-314-2 = 3
3 H 3 2-314-2° =84m’.

Vs

Kooppumuient yuactis nsum Bo 3piibe Z paccuntainactes mo gopyyae (A.24)
W cocTapnser:
Z=05F=051=05
PacueTiylo Maccy BIBCWCHHOW B OOBCMC NOMCMCHNE MBI M, KT,
oBpasopasieiics B pesyIbTaTe ABAPHIHON CHTYAUINH, OMpEAEnAIOT 110 popyyse (A.25)

My, + My = 0+ 50 = 50 kr;
m=min{ CerVos _ 02584
Tt
Creayer npuise m = 4.2 kr.
Onpezerierie WIGHTOMHOTO JaBIEHISA B3PBIBA AP NPOM3BOINTCH 1O (opMye
(Ady:

meHy Py Z
Voo pu Gy To Ky

ap =

s B pdauns FOCT P 12.3047-2012 onyens
423 wenum, opuyupossy: Ko Yoo
nocmynsenun 2asa s napa, ospanuvennste Cn M. COOMGEHEMBENO, paccuumieaiomes 1o dopuyiav: B.1-5.3 o X,
YubdomZ:
~ 0.2 e 1.4.23 (. 16) SnUCMY ¢...2030,- RAPOROIUNOI CHECHY, UCKONUS CIOBD €ER0yUNOTS
wennnx « opuyaax (4.21) u (4.23) eoun wrvepenia 03 M (wospnas wacca) dorseis

G (s o)

TIPHIIOKEHHE B
METO/] PACYUETA PASMEPOB 30H, OTPAHUYEHHbBIX HU/KHUM
KOHUEHTPAIIMOHHBIM IPEJEJIOM PACIIPOCTPAHEHUSI ILIAMEHH
(HKIIP) FA30B M IIAPOB

Tipsep Nel. Onpezennts passepsi 30mbi, orpanisennoii HKITP napos, npi
aBapHiinoii PasTEPMETH3ALINH TPYGONPOBOAA, TPAHCTIOPTHPYIOWICTO AIETON




[image: image134.jpg]Hannie o1 pacuema

TpyGonposox,  TPAHCIOPTHPYIOWUMIi  AUCTOH, TPOJIOKEH  HA  OTKPHITOM
npocrpaiicTee Ha Bhicote s = 0,5 M OT nobepxHocTH 3eMn. TpyGonpoBoA ocHamier
PYUHBINH SA7BIKKANS.

Macca mapoB aieToNa, NOCTYMHBIIMX B OTKDHTOS TOCTPAHCTBO 30 BPEMSA
HOMHOTO Memapenis, coctapiset m, = 240 kr npw Bpemenu ucnapeims 7 = 3600 ¢
MaKCHMATIbHO BOSMOKHAs TeMIEPATYPA 1A AAHHOI KINMATHIECKON 30MbI f, = 36 °C.
ILi0THOCTE  MapoB auetowa p, npH f, paswa 229 kem”. Jlis aueroma
Cuugne = 2.7 % (06.). Jlapetiie HACKIEHHAIX 1APOB aLETOHa P, pH 1, pasiio 48,09 kIla.

Pacuem

Paye Ry (M) W BHiCOTa Zyze (M) JU1% AUETONA, OTpaNHIMBAIONIIE 0GTACTS
Komierpawii, npessaonnix HKIIP, onpexensiorcs mo popmynaw (5.3; 5.4)
coctapt:

33 240 \°®
= 73'(%) =2608n,

1€ Rukiip - TOPWIORTABHBIi Pa3vep BIPHBOONACHOI 301

I = 026 (—" )" = 026 (=22 )" 087
wan =026 (go) =026 (gzz5) =087,

1€ Zyp - BEPTHKAIbHbII PasMep BIPLIBOONACHO 30Hb1;

m, - wacca napos JIBJK, NOCTYNHBIINX B OTKHITOC MPOCTPAHCTBO 3a BpeMs
ncnapens, kr;

Pu - WoTHocTs niapos JIBXK npi pacuerioii Tesmeparype, Klla.

3 HAYATIO OTCHETA TOPHIOHTATBHOTO PA3MEpPa J0HbI NPHHIHMAIOT TEOMETPUHECKitii
UEHTD NpONMBA, @ B Clysac, ecii Rugnp MEHbIIE TaGaPHTHbIX PA3MEPOB MPOTHB, —
BHEITHe rAGADHTHBIE PAIMEDH NIPOTIB,

Takim oGpasom, rpaiuia 3oisi, orparntseroil HKITP napos, no ropusonam
Gyser npoxoauTs a paccTosis 26,08 M 0T oGesaiikit TYGONPOBOTA, A 11O BEpTIKAM -
12 BhicoTe hs = Ziggn = 0,87 M OT MCCTa BBIX01a 1APOB ALCTONA 113 TPYGONPOBOTA.

Tpisep No2. Onpeaents pasmepsi 3omsi, orpanmsensiofi HKITP rasoe, npi
aBapHiiNOli PASTEPMETIH3AINH EMKOCTH € METAHOM Ha OTKPHITOM NIPOCTPAHCTEE.

Hannvie 015 pacuema
Tlpit pasrepmeTisamimi eskocTn B atocepy noctymit m = 20 Kr Meraa.
EMKOCTH NDEACTABISeT coGOfi WAMIID C OCHOBAHHEM DAmHYCOM | M i BicOTON
o= 10 M. MakcMaTbio BOIMOKIAS TEMIEPATYP VIS AQHHOI KIHMATHECK Ol 30151
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[image: image135.jpg]f, = 30 °C. ILiothocts MeTama p npu f, pasha 0,645 xr’. Jiia Merama
Cune= 5,28 % (06.)

Pacuem
Paccrosmns Ruxe W Zuxp IS MCTAHA, OTPAHHSMBAIOIIC 0GHACT
xonierTpawii, npessionnx HKIIP, onpezensiorcs mo popwynaw (B.1; 5.2) i
coctana:

033

P 1399
. (u,ms-s,zs) 125

m, )u‘u

R 78 (7
e Pr * Cugcnp

116 Rykirp - TOPH3ORTATB MBI Pasvep BIPHBOONACHOI 301EL.

T 0 om
p,‘[,m",.) “‘33'(0,545-5,23) =g

m

Zusa =026

TAe Zigknp - BEPTHKAIBHBL PA3Mep B3PEIBOONACHON J0HBI;

m, - wacca IT, NOCTYMHBUINX B OTKPHITOE NPOCTPAHCTRO MPH NOKIPOONACHOI
curyaun, kr:

- maoHoeTs [T npi pacueroii Temnepatype i armocgeprom xapier, klla;

Cukne - HIKHWii  KOMUGHTDAUHOMHBIi  TpEAeN  PACHPOCTPaHEHMS
nunavern T, % 06.

Takim 0Gpasom, rparitia soisi, orpanitieroil HKITP, mo ropmsontam Gyzer
NpOXOMNTH Ha paccToaniit 13,99 M, @ N0 BepTHKANH - Ha BhicOTE 0,59 M OT MecTa
BLIXO%a raa.

Tpisep Ne3. Onpezemits pasvepsi sombi, orpammermoii HKIIP  mapos,
oGpasyiolielics Npi  ABAPIAHOI PASCPMETHALLN ANMNAPATA C AUCTOHOM, NI
paboratoneii u nepaGoTaIoICii 0GUICOBMEHHOT BHTIIALMIL

annbie

B uentpe noveutenia passepom 40 % 40 M W BHCOTOli /i, = 3 M ycTaHoBAeH
ANAPAT ¢ AUETOHOM. ANNAPAT NPEACTABAACT COBO WIMHAP C OCHOBAHHEM JAHAMETPOM
d, = 0.5 M u BHICOTON A, = | M. B KOTOPOM COZepAMTCH 25 Kr aueTona. Pacuetiias
Temmeparypa B nomemenmu £, = 30 °C. [lnoTHocTs napos auerowa p, mpH f, pasHa
233 ke’ Hukuuii  KOMUCHTDALMOHMHBIT NpEen  PACHPOCTPAHEHMA  IUTAMEHH
Cigrip = 2.7 % (06.). B pesyIbTaTe pasrepyeTH3aLIN ANNAPATA B IOMEUICHHE NOCTYNHT
25 Kr HapoB aleToRA.

Pacuem
B caysae OGpalOBANEA NApOBOIAINON CMCCH B HEIArPOMOKICHHOM
TEXHOJIOTHUECKHM 0GOPYJOBANHEM NPOCTPAHCTBE W Er0 SWKHIAHMH OTHOCHTETHHO
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[image: image136.jpg]CAAGkIM HCTOUHIKOM (HATIDHME, HCKPOH) Cropamie SToii CMecH NpOHCXOANT, Kak
NIPABILIO, ¢ HEGOMBUINMH BIUIMBIMH CKOPOCTAMH MiaMeni. TIpH 5TOM aMmmryst
BOAHEI JABACHHS MAT M MOYT HC NPHHUMATECS BO BHUMAHHC NpH OlCHKE
nopaKaloNero BOYICHCTBIS. B 9TOM clyuae peanmiyercs Tak masbBaebii mokap-
BCHBIIKA, MW KOTODOM 30HA NODAKEHHA BHICOKOTEMTEPATYDHBIMH MPOAYKTaMit
CropaHis NAPOBO3AYLIOI CMECH NPAKTHACCKH COBMIAZACT ¢ MAKCHMATHHBIM PAIMEPOM
0G1aKa MPOZYKTOB CropaniA (T.c. NOPAKAIOTCA B OCHOBHOM OGHEKTE, MONAAAIONIIE B
970 061aK0).

Pamuyc  BOJICHCTBA  BHCOKOTEMNEATYDHBIX  NOAYKTOB  Cropamis
NIapOBO3 YOO OGNAKa MPH nIoAape-BenbiKe Ry onpeaensercs o gopyae (5.5):

Re=12"R, 12123 = 14,75m.

Paccrosmie Rygp AT9 aleTona, OrpamMMMBAIONCS OGNACTH KOWICHTPALMH,
npessumatonteii Cynp, onpeaensercs no dopuyae (B.3)  cocrasit:

035
Rgap = 7.8° (m) =78

m,

TakiM 06PAloM, pAUMYC BOVICHCTRIA  BLICOKOTEMIEPATYPHBIX MOAYKTOB
Cropailis NaPORO3YLINOTO 06K NpH MOKApE-BeMBILIKE GyeT panen 14,75 m.

TIPHIIOKEHHE B
METO/I PACYETA HHTEHCUBHOCTH TEILJIOBOT'O U3JIYYEHHS
TIPH TTOKAPAX MTPOJIHBOB JIBJK H I

Tipisep Nel. Onpesesieniie HHTEHCHBHOCTH TEILIOBOTO. H3YNCHHS OT MOKAPA
nponmsa Gensnia.

Hannie 015 pacuema

B KauecThe HapyKHON YCTAHOBKH B HACTOSIIEM TPUMEPE PACCMATPHBACTCH
pesepByapmbiii  napk  GemsiHa,  YCIOBHO  paIMCldeMbii  HA  TCPPHTOpHI
NIPOH3BOZICTEEHHOTO 0GBeKTa B MOCKOBCKOM perHoHe.

B cocras peseppyaporo mapka Gemsuna (Gesun mapkn AM-93) mxoast 2
pesepyapa oGbemom no 10000 M kaxbiii (mmameTp pesepsyapa 34,2 M; BbicoTa —
11,92 M) 1 2 TpyGonpososia Gensnia (BXOA 1 BHIXO MPOAYKTA H3 KAKIOFO PesepByapa
OCYICCTBIACTCA MO OHOMY NATPYOKY) amavetpom 900 MM, CyMMapHas UMHa
TPYGONPOBOIOB MapKa Luys coctanuset 200 M. PesepByaphi CTATbHbIC BEPTHKATbHBIC
WMHAPHYECKHE ¢ KyNOJbHOI Kphimeii Ges monToa. Tlapk MMeeT orpakzaioutyio
CTeny, PACCUNTAHHYIO HA TWIDOCTATHYECKOS JABICHME PASIMBIICHCA KWIKOCTH.
Tlnowaas BHYTPH 0GBAIOBAHNS (OrpaXIeHIis) Mapka cocTasaset 7000 M™.

Coolictea  Gewsuma  npummvamics  no  Gemsumy  AM-93  (aisamii):
Mosspias Macca — 95,3 Kr-kmons”; Temneparypa Bembumki Mimye 37 °C; KoHCTanTh!
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[image: image137.jpg]ypasenns ANTyama B Jwanaiome Temneparyp wmmyc 60:90 °C: A = 426511,
B=695,019, Cy =223.220; Cyenp= 1,1 % (06.).

TLiomazs owara noxapa, B clywae MoAapa O
TIOBEPXHOCTH, IPHHHMATACH PABHOIH:

0 W3 pesepryapos mo ceii

d? 34,22

Fo=mo=314: =918,6m%.

Pacuem

PacewaTpHBaeTCS ClieHapHii T10/apa B PesepByapHOM napke GeHsiHa npi roperiit
OO0 13 PE3EPBYAPOB C GEHIMHOM, PACTIONIOKEHIOTO B 0GBAIORAIH.

PACCHNTHIBACTCA  MHTEHCHBHOCTS TEIIOBOTO  WITYWEHMS NOKapa  Oersiia
Iomasio F, (10Aap pe3epyapa 1o neeii MOBEPXHOCTH) B TOUKE, PACTIOAOKCHHOI Ha
paceTositiit 7= 20 M OT rPANHLIBI OYAra NOAAPA, NPH BETPE €O CKOPOCTBIO Wy = 20 M-c”
B HANPABCHII OGAYHACMOTO OBBCKTa.

Ipdpexrinpistii averp npoisa d paccuiTiisacy o popaye (B.16)

e F, - niomazs nponisa, v

Vienbhas MaccoBas CKOPOCTh BHIOpaHMA Gemsuma cormacho Tabmmue B.I
npusmManacs pasHoii m = 0,06 kr-(m*c) .

T10THOCTS OKPYKAIOWIETO BO3AYXA NPH pacueTHoii Temneparype p, = 1,15 krow™,
yekopenie cBOGOAHOTO mazenns g = 9,81 M-c’, WIOTHOCTE HACHILEHHBIX NAPOB
TonumBa (GensiHa) NpH TeMIepaType KUMEHNs p,, = 3,196 kr-x™.

Haxoaumy napaverp u- 1o opayae (B.19):

wo 20
Tgd s [ovcomianz
7 3%

IIIe M- ylenLHas MACCOBaR CKOPOCTH BHTOpaNH TOMHBa, Kr-('-c)';
P, - IIOTHOCTH OKPYKAIOWIET0 BO3AYXA, KM 5
- TIOTHOCTE HACBIIEHHBIX N1APOB TONIBA NPH TEMIIEPATYPE KHTICHIIS, KIS ;

Wo - cKopocTs Berpa, y-c”;
g - yexoperue caoGororo nazerHs.

=1083 ,





[image: image138.jpg]Haxoauy aminy miaveni o opayse (B.17):

067
L:SS-d-(i) S,
poJgd
0,06 087

—egigngi e 0e Y, 021 —
L=55-342 (MS_W) 10,8304 = 6113w,

Mpuw.: 8 pedowuuu FOCT P 12.3.047:2012 8 hopmyne (8.17) donyuena onewarmic.

Mo gopmyne (B.20) HaXOANM YrON OTKNOHEHWUA NNAMEHW OT BEPTUKANW NOA

Aeiicteuem setpa 0:

05

c0s0 = =10,837%5 = 0,304; 6 = arccos 0,304 = 1,262 paj.

PACCTONHE OT FEOMETPHHECKOTO LIEHTPA MPOTIHEA 20 05y HAEMOr0 0TbeKTa:
X=r+05-d=20+05342=371m.

Bhanomin pacsier akropos odayserocti Fy 1 Fy .

Tlo dopstyze (B.8) naxomunst a:

_2-L_2-6113

7= 3z =3,575

To (opayse (B.9) naxomust b:

2

b= a
A

Tlo dhoparyae (B.10) maxoznm

A=J@+ B+ —2-a (b+1) sind) =
= @575 + (217 + 1)2 - 2-3,575 - (2,17 + 1) - sin1,262) = 1,112

Tlo doparyze (B.11) naxomn B:

B=@+(b-17?-2-a (b—1) sinb) =
=/(B575 + (217 - 12— 2-3,575 (2,17 — 1) - sinl,262) = 1,159





[image: image139.jpg]To doparyse (B.12) naxomy C:

€= T+® = 1) cos?0 = 1+ (2172 — 1) - cos?1,262 = 1,159

Tlo doparyze (B.13) naxomnns D:

Tlo doparyse (B.14) naxomn E:

a-cos@ 3,3+ cos1,262

b—a-sinG ~ Z17-3575 sl g6z~ %70

E

To dopyryse (B.15) naxomus F:

F=J@®-1)=J2172-1) =1925

Mo dopmyre (B.6) onperensen smauenme (aktopa o0nysensocTi Ans
BepTHKAIBHOR uIomATKH Fy |

@+ (b+1)2—2-b-(1+a"sinf) A-D
[Eresi-sbaramn) 0y

4B
cosf a-b—F?-sing’ " F? - sing
e |aretg | —— ) +arctg |5

~(~0,879) - arctg0,607 + (~0,879)
. [3,5752 + (@217 +1)? —2-2,17 - (1 +3,575 - 5in1,262)

1142+ 2486

cos1,24
arL‘tg( —_—
. 3,575-2,17 — 1,925% - sin1,262
- |ar
are 1,925 1,159

+arety (1925 sm1262 -
aret9\"1o25 1159

To dopuyre (B.7) onpeiensen smaucume (pakropa 00AySeHHOCTH A1s
ropH3ONTATBHOl MTOmATKH iy |




[image: image140.jpg]" (1 +5m6 5 a-b—F?-sing’ 4 . F?- 5in6
Jereto (5)+ 22 vt (<2500 9) e (P20 |

L @2+ (b+ 1) =2 (b+1+ab-sinf) AD
_[ A8 ]"""g (T)
3,575 2,17 — 1,9252 - sin1,262
1y, sin1262 “m"( 1925-1,159 ) A
ety (o,sT) 1159 1,925 - sin1,262
1] +'""5( 1925-1,159 )
T 314 3,575% + (2,17 + 1) = 2+ (2,17 + 1 + 3,575 - 2,17 - 5in1,262)
’ 11122486 ]
i (1,112 - 0,607) c

2486

= 0,822

Haxoamy yrosoii koxiuuent obaysennocri F, o dopuyze (B.5):

Fy = |F} + Ff =0,228 +0,822% = 0,853

Tlo (hopmyse (B.21) onpeaerse koxpduument nponycxaris armocepsi:
T=exp[-70-10*(X-05 - d)]=exp[-7.0- 10 (37,1 - 0,5 -342)] = 0,986 ,

tie X - DACCTOSiME OT TEOMETPHYECKOTO LEHTDA MOTHEA 710 00TYHAEMOTO
obGbexTa, M

Jlns paccvaTpBaeNoro cysias (averp ovara nokapa — 34.2 m) Er axomns
METOZOM JWMHCIiHON HHTEPHOAAUMM NpHBeACHHIX B Tabmmue B.l swauenmnii ana
umvieTpos owara nowapa 30 1 40 metpo, £ = 32,06 KBr-w”.

To (hoparye (B.1) HaXoaus MHTEHCHBHOCTS TEMIOBOFO H3TYHEHHS g:
q=E - F,-7=3206-0,853-0,986 = 26,96 kBT - M2,

16 E; - CPNCNIORePXHOCTHAS MHTCHCHBHOCTS TEILIOBONO I3TYNCHIA MIAMHI,
KBT-M;

F, - yrnosoii ko>pipuuent oGnysentocti;

© - ko pHUHEHT MponyCKaiiA aTMOChEpBL.

Hpun: B pedasw FOCT P 12:.047-2012 donywena onevama, Iywsm B.3 ussoscums « pedasius: < matiune

.2 npeOcmatents munuunE HANERIR BDEDEHO DONYEMANO WHMEHCUSHOCIY MENT0R020 UL NS 018 Azt
cmenencis nopaenus»




[image: image141.jpg]PHIOKEHHE I
METO/I PACYETA PASMEPOB 30H PACIIPOCTPAHEHHS OBJIAKA
TOPIOYHMX FA30B M [TAPOB I1PU ABAPHH

Tpinniep Nel. Onpesienis AHaMiKy PaCTOCTpAHeHiis NAPOBOIIYIIHOFO 00KaKa
B OTKPMTOM NPOCTPAHCTBC  NpH  HCNPCPHIBHOM  HCTCHCHIH  CAIGKCHHOTO
yraesozopoaioro rasa (CYT).

Uannvie 15 pacuema
JUis pacueta JMHAMIKH NApOBOSIYIIHOTO OGNAKA: JBWAEHWA B NPOCTPAHCTRE
IpalMUE  O0MaKa, ONPEACIACMOH  MIKHIM  KOMUCHTDAIUOHHBIM  HPCACIOM
pacnpoctparens naamen (HKTIP) npimiyactes, 1o B HEKOTOPBii MOMEHT BpeMeHit
f, mawmactcs wcredenme CYI (Iponama) ¢ MAccopoii CKOPOCTBIO HCTCHCHIS
m =13 kr-c”, ckopoets petpa cocramser | a-c”, rpanuent Tenmeparypsi cocTapnser
0,667 K-, B katiecTne npuMepa paceMaTpHBACTCS HempepiBHioe HCTeseniie CYT.

Pacuem
Jis ommcanus Henpephisnoro uereuenns CYI 3 Pe3epByapos iiM MHEIX
ANNApATOB  MPEANONATACTCH, IO  PE3YASTHPYION@S  KOMUCHTPAAS —rasa B
NIaPOBOSIYLIHOM OG/IAKE ABIACTCH CYMMOJi KOHUCHTPAUMii OTETHHBIX IEMEHTADHBIX
ra3oBbIx 0GKEMOB /1 1 paccuMTHIBACTCs 10 hopayae (I 10):

G=x)’ ¥ 2
coy,2) ZW exp( e exp(—iyz’)-exp(—m),

i 5 i

rae Q = m-z,- Macca CYT B j-M YIeMCHTapHOM 0GbeMe, K3
m — maccosas ckopocTh neteuenns CYT, kr ¢’
- KOOPZHHATA LEHTPA j-T0 JIEMEHTAPHOTO 0GBEMA, A;
G, 0 - CPEAHEKBAAPATHUHBIE OTKJIOHEHHS PACTIPEAC/ICHHS KOHICHTPALLHI B j-M
7IeMEHTAPHOM 0GBEMe, M;
G, 7, - OnpenensioT anaoruHoay, oy BT 1.3

Mpoueaypa pactera, peammosanias na [19BM, nokasama ma Grok-cxeme

(pucynok I'.1). Pesy7bTatsi pactiera rpannuei ob7iaka /Uin ABYX 3HaseHiii ppeerin
to+ 10 ¢ 1 1y + 300 ¢ npezcTapnenst wa picyike I.2.
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[image: image143.jpg]TIPHIIOKEHNE JT
METO/I PACYETA HHTEHCUBHOCTH TEIJIOBOI'O H3JIVYEHHMS U
BPEMEHH CYUIECTBOBAHHUSI OTHEHHOT'O IAPA

Tpiviep Nel. OnpeiemnTs Bpews CYUIECTBOBAMIA (OTHEHHOTO WADay it
HHTCHCHBHOCTS TEILIOBOFO I3y ICHILA OT HEro.

Hannvie ors pacuema
OGnen cepnueckoii emkoctit 600 M. TLioTHOCTS KMAKOii passt p = 530 krn™.
Crenens sanonmenns pesepsyapa xukoii dassi 80 % (@ = 0.8). Paccrosnme ot
061ysaemMoro 0BHeKTa 0 TOUKH Ha TOBEPXHOCTH 3EMIIH HENOCPEACTREHHO N0/ LIEHTPOM
«ortentioro mapa» 500 M, Ep - CPEAHENOBEPXHOCTHAR MHTEHCHBHOCTh TEIUIOBOTO
nyuenns niavenn, KBT-M | npuiiMaetes pasioit 350 kst M7 (1.11.2).

Pacuem
Haxoun Maccy ropiouero 1 & COrKEHHON Wape» 110 (hopryie:

m=V-p-a=600-530-08=25410"kr ,

rte ¥ - obmen clhepieckoii emrocTi, a';
- IIOTHOCTE KMAKOH (hasl, Kr-w™;
- cTeneHs saNOHENA pesepByapa.

Tlo oopye (J1.2) onpenensiem d(pheKTHBHbIIi AMAMETp «orHEHHOTO Wiapay D.:
Dg = 6,48 m*3%° = 6,48 (2,54 10%)*325 = 370 m.
To opmyse (1.1) waxomn Fy:

DZ+05 3702405 o
TR 4 @10 +5000)

rae H - BHCOTA UEHTPA «OTHEHHOO Wapa» OT 3em, M (senmumuy H
J1OMyCKAETCS MPHHHMATE paBHoii Ds);

D - eKTHBIBI AMAMETD (OTHERHOTO Wapa», M:

F - paccTOANME OT 0BIYHACMOr0 OGHEKTA 10 TONKH HA MOBEPXHOCTH oM
HETIOCPEACTREHHO M0 LIEHTPOM «OTHEHHOTO LIApa», M.

To opmyse (/1.4) Haxomum KodputtienT nponyckanis armocheps 7

T=exp- [—7.0- 107+ (m- %)] ,
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Tpuse: B pedanyau FOCT P 12.3.047-2012 & hopuye (1.4) donyugena onevama

Mpunnvas £ = 350 xBr-m” cornacuo J12, mo dopmyre (B.1) maxomum
MHTEHCHBHOCTS TETUIOBOFO H3TYHEHHS g

q=E+ Fy- t=350-0,09 0,73 =23 kBr-m"

¢ E - CPOANCNIOBEPXHOCTHAN HHTCHCHBHOCT TEILIOBOTO H3TYNCHII LIAMEHI,
KB

F, - yraosoii kodpiuuent o6aysentioci.
To (hopwyte (J1.3) ompesesisem Bpess CyIeCTBOBAHMS «OTHEHHOrO WIapay f,:
t, = 0,852+ m®2 = 0,852 (2,54 10°)°% = 22¢.

TIPHIIOKEHNE E
METO/I PACYETA TAPAMETPOB BOJIHbI IABJIEHUS ITPH
CTOPAHUH I'A30MAPOBO3/IYIIHBIX CMECEH B OTKPBITOM
MPOCTPAHCTBE

Tpiusep Nel. Pacder NapaMeTpoB BOIHB JABICHHS TH  CrOPAHMH
Ta30MaPOBOYIYIIHIX CMeceil B OTKPHITOM IPOCTPANCTEE

Hannsie 15 pacuema

B KauecTBe HAPyHOi YCTAHOBKH B HACTOANICM NPHMEPE PACCMATPHBACTCH
pelepByapHbiii  napk  Gemsima,  YCUOBHO  pasMemdeMbii WA TeppHTOpHI
TIPOH3BOZICTEEHHOTO 0GBeKTa B MOCKOBCKOM perHone.

B coctas pesepryaporo mapka Gemsuna (Gewsun mapkn AM-93) mxomar 2
pesepsyapa obbemom mo 10000 ' Kawumii (wmaverp pesepeyapa 342 M
shicora — 11,92 M) 1 2 TpyGonpoBoza Gensmia (X0 1 BHXOA MPOZYKTA U3 KAAIOrO
PesepByapa OCYUIECTBISETCA 10 OZHOMY NATpyGKy) Auamerpom 900 MM, cymmapas
JUTHHA TPYGONPOBOZIOB MAPKa Ly coctasizet 200 .

Peseppyapht CTabible BEpTHKATbHbIE WLIHHAPHSECKIE C KyTOBHOI Kpbiuieii Ge3
nontona. Tapk MECT OTPAKAIONLYIO CTEHY, PACCHHTAHHYIO HA THIPOCTATHYECKOE
JaBiienue paspuiciics xuKocTH. [Liomath BRYTPH 0GBI0BaNHA (OrPIIEHIA) NapKa.
cocrapaser 7000 M.

Coojictsa  Gemsuma  npummvamncs  no  Gemsumy  AM-93  (simnmnii);
MospHas Macca — 95,3 KI'KMob ™} TeMepaTypa BCBILIKi Mitiyc 37 °C; KOHCTAHTHI
ypasienns AnTyawa B Awanasone Temmepatyp ot Mumyc 60 o mmoc 90 °C:
A4=426511; B=695,019; Cy = 223,220; Cyne = 1.1 % (06.).




[image: image145.jpg]TIpuimMAnocs, TO pasrepMeTHalus TPYGONPOBOZOB Mapka (ATA BCEX THIOB
YIeuek) M pasrepMeTHAINA OIHOTO U3 BYX PE3epBYapoB (14 BCEX THIOB yTeuek,
KpOMe TOHOTO pA3pYIEHHs) MPHBOAHT K MCTEYEHHIO BCETO COACPAMMOIO 3
pesepByapa (IHTACMBI PAIrCPMETHIHPOBABLINNMCS TPYGONOROZOM Pe3epRyap Wi
PASTEPMCTIIHPOBABIINICA  pelepBYap)  GewsuHA ¢ OGPalOBamMeM  npomBa,
orpaimentoro oGBanosanues (orpaaenmes) mapka. Tlpi pacuere Komiuectsa
HCTIaPUBIIETOCA C TOBEPXHOCTH MPOAMBA GEHSHHA [UIA YKA3AHHOI T0KapoONacHoit
CHTYaU#H MUIOW@AL NOBEPXHOCTH Hcmapenis (F,g) KOHCEpBATHBHO OleHMBATaCh
II0WABIO BIYTPH 0GBA/IOBaHIS (OTPAKIEHIS) MapKa W NPHHHMATACK PaBHOi 7000 n’.

Pacuem

B KauecTBe NpHMEPA pACCMATPHBAJACH 3aBHCHMOCTH [apaMmeTpoB  BOHbI
JaBicHis  (WIOBITONHOE J@BICHHE M MMIYISC) OT PACCTOAHMA NPH  CrOpaHHi
NIaPOBOIIYIINOTO 007aKa, OOPA3YIOWIErocs B PE3yISTATE WCnapemns Gemsiha C
TI0BEXHOCTH NPOHBA GeH3HHA B NEXenax 00BI0BANHS (OrPAKAEHHS NAPKa).

Pe3yISTaToM  ONpCACACHHS NApAMETPOB  BOTHBI JABACHIA NDH  CrOpaNiit
N1aPOBOIIYIINOTO 0GMaKa ABISETCA MOMYHEHHE JABHCHMOCTH HIOHITONHOTO JABIEHHS 1t
HMIYJIECA BOTHEI AGBICHHS OT PACCTOAHMS B TOWKE, PACTIONIOKEHHON HA PACCTOAHMH
200 ¥ T 0GBIOBANHS A0 LUEHTPA O0TAKA (1% PACIETA MAPIMCTPOB BOHEI JABICHIS
DU CrOANHI  NAPOBOIIIINOTO  OGMAKA  LE/CCOODPASMO  MCMOAB0BAIIC
BHMHCIHTENBHOH  TCXHMKH M COOTBETCTRYIOWUMX — NPOTPAMMHBIX  NPOIYKTOB,
TIOIBOTAOILIIX ONPCICAATS 1 XPAHIITS B NANATI YKAJAHHbIE JABHCHMOCTH).

TIPOROIKHTENBHOCTS HCMIAPEHIts ¢ MOBEPXHOCTH MPOJMBA GCHIHHA [T BCeX
NOKAPOONACHEIX  CHTYALMl, CBAMMHBIX C DasrepMeTH3AIei DE3ePBYapoB it
TpyGonpOROAOB napka, npikivazack T= 3600 ¢ (n.A.1.2 €).

Jlapienne  wackinenworo mapa Oewsuma Py npH  pacuerHoil Temneparype
cocranser:

T

£y = 1007598) = 10 g

Monspias macca Gersiia M = 95,3 ko

Corzacito dopsyne .1 nrericubrocts nenaperits Genia ¥ onpexensercs no
dopuyn

W=10"n-VM:P,=10"°-1-,/953-393 =384-10"*kr- (M>- )" ,

e 7~ kodpuumenT, mpummMacMbii A1 nomeuteniii mo Tabmme M1 B
ABHCHMOCTI OT CKOPOCTIH H TEMIICPATYPb BOJAYILIHOTO MOTOKA HAA MOBEPXHOCTHIO
scnapertis. TIpi NPOIMBE KILAKOCT BHE MOMEILICHHS AOMYCKACTCA IPUIIMATE 7= 1

M — MOAHAs MaCea AHAKOCTH, KI“KMOTb




[image: image146.jpg]~ AABICHIE HACKILIEHHOIO NAPa NPH PACHETHON TemnepaType AuAKocTH, KlTa,

‘Takiy 06paom, Macea napos GeH3Ha, NOCTYNHBLILX B aTvMocepy B pesyasTare
HCTAPeHIIs C IOBEPXHOCTH HIPOIBA, COCTABIAC

M = F,g-W-T =7000-3.84-107*-3600 = 9677 kr.

Mo KiaccupuKauy BeutecTs, cnocoGHEIX K 0GPAsOBANMIO TOPIOUMX CMeceii ¢
Bo3AYXOM, Gensun B cooTsercTsui ¢ TaGamueii E.1 otHocutes k kaaccy 3. Xapaxtep
ATPOMOAKEHHOCTH  OKPYAKAIOUIEro NPOCTPAHCTBA /I PE3ePBYAPHOTO mapka B
coorsercramn mE.S coorsercrsyer knaccy I Takmw oGpasow, cormacho mE.3
OAMAACMBIIi PEKIM CTODAHIA NIAPOBO3AYIHOTO 0GMAKA — Ae(iarpaiss, cKopocTs
(pota namen cootsetetayet Kiaccy 4 (150200 a-c).

Buuivas ckopocts (ponTa miaveni U ONPEACTSETCS /UIS PACCMATPHBACMOTO
pesina 1o opuysie (E.2):

U=k MY =43-9677"/° =1985m ¢! ,
e ky — Komeranta, paias 43.

TMonyuenas — BeIMUMHA e  NPEBOCXOAMT — MAKCHMATBHON  CKOPOCTH,
coorsercrayiomeit aamnomy Kmacey (200 w-c'), crenopatensio, mpiiMaeTC
U=200 wc”.

OGanosanite (orpazeiiie) mapka wyeeT mpavoyrobityio dopary (62 M X113 ).
LenTp 00:1aKa COBMATACT € IEOMETPIHECKIIM LEHTPOM MPOTIHBA — IEHTPOM 00BAIOBANHS
orpaiiciiis napka. Paccrosiie OT paccMATPHBACMOI TONKH 10 NHTPA oOMaKa
NIDHHIMATOCh PABHBIM CYMME PACCTORHIS 10 obBazosamut (200 M) i NOZymHPHHb!
obmanopanis (orpakaenis) mapka (31 M). Takim oGPA3OM, PACCTOSHHE OT LEHTPA
061aKa 10 PACCMATPHBACMOI TOKH NDHIHIMANOCH PaBHbiM R = 231 M.

Koppexruposouribiii _mapavetp f B coomsercremn ¢ Tabmmeii  E2
(em. Tpinowentie 2) s Gensina pasern f = 1. Yaenhoe dneprossuencime Ey, .
onpezensiemoe B cootsercTaiit ¢ 1.E.4, cocrapser:

Eyp =P Eyp

1-44 =44 Mk -xr™'

e Eyyo = 44 Mpk-kr (cornacho m.E.4).

Bennia sppexcrsroro smeprosanaca execw £, Jix, onpenensniack o dopuyse
E.I ¢ yieToM yaoeus dueprosanaca B coorsercraii ¢ m.E.1 B CBA3M ¢ XapaKkTepom
pacnonokenns ofnaka. TIpn STOM KOHCEPBATHBHO NHHNMATOCH, STO BO B3PHIBE
YHACTBYET BCA MACCA FOPIOYETO BEMIECTB, COACPIKALIETOCH B OBIAKE.




[image: image147.jpg]E=M-Ey, 10°-2=9677 - 44-10°-2 = 8,516 - 10'" M/bx - kr~".

Be3pasnicpiioe paccToiie OT eHTPa obMaka R, A0 paceMaTpiBacMoii Touki,
onpeensesoe o dopyyte E.4, coctapser:

R
@

rae Py — atmocdeproe aasnene, Ia (P, = 101300).

101300

Cremenh pacumpeiius NPOAYKTOB CrOPAHMS UIS NAPOBOIAYWNOI CMecH B
coorsercTan ¢ . E.9 npunimaack pasuoii ¢ = 7 (18 raso, -NapoBosYIHEIX cMeceii
JIONYCKACTCA MPHIHMATS PaBHBIM 7).

Cxopocts 38yKa npuiManach pasHoii C = 340 mc™.

Beanunna Gespasmeproro japnenus Py paccuntsisactes no dopmyse E9 u
cocrapser:
B u* (04 1) (
T\ 7

Mapamerp ¥ , onpezensensiii o dopmyse E.11, cocrapnser:

=5 () =5 () = osos

Benruitiia Ge3pasMepioro UMIyIbea (ashi CRaTIA [ PACCUMTHIBACTCA 10

copwyze E.10 1 cocrapnsier:

0,06 001 0,0025)

la =W (=04 W) (S S~

0,06 0,01 0,0025
hy=0508- - 0'4'0'504)'(1,13s+ 1136 1,1353)





[image: image148.jpg]Benmumna wiGbmounoro xasnenns AP paccanthisacres no dopyyne E.7
cocrapser:

P =Py Py = 0,185-101300 = 1,87 - 10* Ma.

Bemmnna mvmyisea (assi cxarna [ paccuniipactes mo dopwyre E8
cocrapaser:

EV3

= 0,024- 1013000 - @516 10D

=l -P e
L 7 340

=1435Ma-c.

T'paQiiK 3aBHCHMOCTH IGHTOHOTO JABICHIS B BOTHE JABIEHIS OT PACCTOSHIA
20 obBanoBaiiA (OFAAICHHS) NADKa NDH BIphBE NAPOBOIAYUINOTO 0O7AK,
0GPII0BABUICTOCS B PE3yBTATE WCHApEHHS C NOBCPXHOCTH NPOTMBA Genaina b
npezesiax o0BaoBaNis (orpawkerina) napka (Macea napon M = 9677 k), nppezei Ha
puc. E.1.

N ! 1
|
| [
I
o i
030 100 150,200 250 300 350 400 450 500 350 600 650700 750 300 50 503 5501000
PaccTosmme 0T 05BATIOBAHII (OT PAAICHISA) IAPKA, M

Pitc. E.| — 3aBHCHMOCTS 13GHITONHOTO ZABIEHHA B BOAHE AQBICHNS OT PACCTORHIA 710
oGBanoBars (orpaienis) napka (Macea napos 9677 kr)

moLmoTHOE
napnerme, 10° TIa

Tpadhik 3aBHCHMOCTH MMy Ihca (hash CAATHS B BOJHE JABICHHS OT PACCTOSHHS
70 oGBanoBauMs (OrpaAeHNA) Napka MPH  BIPHIBE NAPOBO3AYLINOTO 0GMAKA,
OBpA30BABUICTOCA B PEIVASTATC WCIAPCHIS C NOBEPXHOCTH NPOMNBA GewsmHa B
npezenax oGBanoBas (OrpakAeHia) mapka (Macca napos M = 9677 kr), npuBeAcH 1a

pc. E2.
0T
os
. —\
pal
|
i

0730 100 150,200 25 30 350 400 450 500 50 600 650 700 750 300 50 500 9501000
PACCTORHIIE 0T 0GBATOBAHIIA (O PAAEHIIS) IAPK:A, M

Piic. E.2 — 3aBHCHMOCTS HMIIbca (A3hi CAATHS B BOAHE AABICHINS OT PACCTORHIS 210

oGBanosarns (orpaxeni) mapka (Macea napos 9677 kr)

M

IIYIC gashr
cxami, 10*Tla-c
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[image: image149.jpg]TIPHIIOKEHHE K
METO/I PACYETA IIAPAMETPOB BOJIHBI IABJIEHUS TPH B3PbIBE
PE3EPBYAPA C IIEPETPETOM JKMIKOCTbBIO WJIN CIKMKEHHBIM
TA30M IPH BO3/IEFICTBUM HA HET'O OYATA TIOKAPA

Tpusep Nel. Pacuer mapavetpos yxaphoii Bonmsi npi BLEVE (Boiling Liquid
Expanding Vapour Explosion — B3phiB pacumpsiouuixcs napos  BeKmaiomeit
KHIAKOCTH).

Hannsie drs pacuema
B KAuCCTBE NPHMEPA PACCMATPHBATIHCE NAPAMETPbI TIOTOKHTEBHOI (ashl BomibL
JaBACHUA HA PACCTOAHMH 750 M OT IMHUCHTPA aBAPHH, CBA3ANHON ¢ passuTHem BLEVE
Ha KENE3HOOPOKHOI UHCTEPHE BMECTHMOCTBIO 50 M’ ¢ m = 10 T KHKOrO npomata.
LlucTepia HMEeT NPEOXARNTE bHbIIT KNl Ha AaBieHHE cpabaThiBams 2,0 MITa.

Pacuem
‘Tennepatypy AHAKOit (Bahi, COOTBETCTBYIONIEH TEMIEPATYDE HACHIIEHHOTO Mapa

NIpH ZABICHII CPAGATEIBANIA NPEOXPANITELHOTO KAANANA, OMPEACIACM 10 (GopMyIic
(OK.6):

B
T 7315
= oigny 27318
e P -~ abienne  CpAGTHBANNA  MPEIOXPANHTENSHOTO  YCTpOiiCTE

(Pt = 2000 kTTa);

A, B, Cx ~ KOHCTAHTHI YPABHEHIIS 3ABHCHMOCTH JABICHIIS HACHIICHHBIX NAPOB
KIIKOCTH OT TeMNEpaTypsi (KOHCTAHTH AHTYaia), ONpEXENseMbie N0 CHpaBosHoii
repatype. Eauimitss w3vepens Py (KIa, MM T. CT., aT\) AOTKHb COOTBETCTROBATS
HCTOMB3yeMBIM KoHCTaRTaM ARTYaa (4 = 5,949; B = 812,648; C, = 247,55).

812,648

= 5,949 - 152000
Hopvabityio Tesneparypy Kimeiis nponaiia T, Haxoai 1o opyyze:

T 247,55 + 273,15 = 322 K.

T, =—43+273 = 230K.
IipipexTipiyio dHepriio B3psiBa paccuiTEBaEM 10 dopayze (K.5):
Eqg=k-Cp-m-(T-T),
1716 K~ 710118 HCPIHI BOTHEL ABACHIA (JOMYCKACTCH IPUHMATS paBHoii 0,5);
C, — ynenbmas Temmoemkocth skmakoit daser, Jik-(kr K)' (zonmyckaeres

npuinats pasioii 2000 i (kr K)' );
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[image: image150.jpg]Ey = 0,5-2000-4 - 10° - (322 — 230) = 4,08 10° /I

Tpuse.: B pedaxuu FOCT P 12.3.047-2012 donyuena onevamsa. B popuyae OK.5) ciedrem sanucams asecmo ¢y
Gyxacnnoe anpascente ¢ azianoi Gyen Cp.cx. opusay OKT).

HaXxo/ins MpHBEACHIYIO MACCY My, KT, 10 (hopyyie (KC.4):

Ew | o _ 408-10°
=Bt 106 220810 56 — 903 kr.
M =352 452 s

Botancnses w3GbITouioe masnientie AP 1o popmyne (K 2):

P
AP =Py (08 —2—+3- +5-=)
T 2 r3

e Py — amvocqepioc Aarcnie, klla (1OMyCKAeTcH MpHHUMATH paBibiM
101 &TTa);

903032 903066

e 1,06 kTla.

AP =101+ (0,8

BhIsHCsEM HMTTYITBC BOTHB AQBIHIS NDH B3pBiBe 110 hopuyze (K.

e 2s T 103 290
= o 750 | onae
HPHIIOKEHHE H

METO/I PACYETA ITAPAMETPOB HCITAPEHUSI TOPIOYHX HE
HATPETBIX KH/IKOCTEM 1 CAKHKEHHBIX YTJIEBOJIOPO/IHBIX FA30B

PacieT MapaMeTpOR HCTIAEiis TOPIOYINX He HATPETHIX AIIKOCTEI i CAIDKHHBIX
YIACBOOPOAHEIX ra308.

Tpisep Nel. OnpeaenuTs Maccy Napop AieTowa, MOCTYNHBUIIX B O0heM
TOMeIeHA B PEsyYBTATE aBAPHIIHOI Pa3TEPMETIIALI ANnapaTa.

Hannvie 15 pacuema

B noweumennn niomasio nota F = 50 M’ yCTAHOBACH QNNApaT C alCTOHOM
oGbemoM Vy, = 3 M'. AIETOH NOCTYNaeT B Amnapar caMoTeKoM 10 TPyGOMpoBoay
anamerpom d = 0,05 M ¢ pacxoom ¢ = 2 - 107 m'-c’. Jlmma yuactka manophoro
TpyGONPOBO/IA OT eMKOCTH 210 pyutofi 3axBikkit L, = 2 M. JUIHHA y4aCTKa OTBOJAILErO
TpyGonposoza anametpos d = 0,05 M OT EMKOCTH 10 pyHOii 3axBIKKM L, paia | M.
CKOpOCTH BOIYIWHOTO MOTOKA B NOMCUICHHH MpH paGoTaioucii oBuieoGMenHoi
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[image: image151.jpg]senmiwaswm pasiia 0.2 m-c’. Temneparypa mosayxa B momememin f, = 20 °C.
ILI0THOCTE p aueTona npH Aanmoii Temneparype pasma 792 krm. Jlaprenie
HachNEHHbIX MApOB aieTona P, npu £, pasio 24,54 kla.

Pacuem
OGbeM MapoB AUCTOHA, BMUICAUIX H3 HATODHOTO TPYGONPOBOAZ, Vi
cocrapnser:

- d?

3,14-0,05
Vie=q-T+ Ly =2-107-300 + =————-2 = 6,04- 107" ’,

Ie 7 pacueTHoe BpeNs OTKTIONEIIis TPyGonpoBoza, paskoe 300 ¢ (Mpi pysHOM
ormoueHnn n.A.1.2 B).

OGheM mapo aieroma, BHIICUNMX W3 OTBOZAIEro TpyGomposoxa Ve .
cocrasnser (m A.2.6 npu P, = 101 klla):

wd 314008

1=196-10"% w?,
2 n 073w

1 L, ~ /UIHHA YHaCTKA OTBOJSIIETO TPyGONPOBOLa, M.
OGheM N1apoB ALCTOHa, NIOCTYIHBIINX B NOMeLIeHHE:
Vo=Vt Vig # Vo =3+ 6,04:10" +1,96 - 10° = 3,6 v’
Hexons w3 toro, 4o | 51 auerona pasamsaeres wa 1 M miomanm nona
(m. A.1.2 1), pacueruias niomans uenapenns S, = 3600 M aueTola NpEBICHT IO L

noza nomemenis, CIIEIOBATENHHO, 3 MIOWATS HCNAPCHHA ANCTOHA NPHIMMACTCH
10Uk M0t OMeILeRIs, paias S0 5.

MHTercHBHOCTS HCMapenus onpeensiercs no dopuyze (H.1) u cocrapser:
W =105 VM: Py =1075-3,5-,/58,08 - 24,54 = 0,655 - 10 3kr- (c- u?) ™" ,

e 1) — ko>puumenT, npHMMaeMbii Uis nomemenwii o TaGmime M1 B
JABHCHMOCTIH OT CKOPOCTH 1 TEMTIEPATYPEI BO3AYUIHOTO TIOTOKA HAZl NIOBEPXHOCTEIO
ncnapesis;
M — MOAApHAs MACCA KHIKOCTH, KI*KMOZIK
Py~ JaBIeHHE HACHINIEHHOTO NIapa NPH PACUETHOF TeMnepaType AmaKoCTH, Klla.

Macca napos aueroma, oGpasyloUWIXCA mpH apapwiinoii pasrepmeTHIaUIH

annapara m, kr, Gyaet pasiia:
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[image: image152.jpg]m=F-W-t=50-0,655-10"%-3600 = 117,9 kr.

TJie { — TeKyliee BpeMs, ¢, IPHHHMACMOE PABHBIM BPEMCHH NOHOTO HCMApeHus
CVT, Ho e Gonee 3600 c.

Tpinsiep Ne2. OnpeseTs Macey raz006pasioro ITiwieia, oGpasyIoUIErocs mpit
HCNAPEHHI POJIHBA CAIKCHHOTO TIVICHA B YCIOBHAX aBapHiiHOIl pasrepMeTw3aii
pescpayapa.

Hannsie 15 pacuema

Msorepamseckii peseppyap camkenoro stinena ofbemos ¥ = 10000
YCTAHOBJCH B GCTOHHOM OGBATOBAHHH CBOGOAHOIN MiOWAABIO S 5184 .
Xapaxrepisiit averp nponisa d = 81 w.

BBoA TpyGONPOBOZIa NOJAuH CKWKEHHOTO STWIEHA B DE3EPBYap BHINONHEH
CBepXy. 2 BHIBOA OTBOASILETO TPYGONPOROA CHIT3Y.

Vienkhas TemioeMKocTh CibkenHoro otiiena C, = 1528 Jik - (xkrK)”
TeMnepaTypa KHNIeHis CAIACHHOTO ITiwIeHa npi arsocepro xapaermi T, = 169 K.
VesbHas Teniora napooGpasoBanis CIKenHoro stiena L = 4,82 - 10° [ - k.

Tewneparypa GeToHa paBHA  MAKCHMATBHO  BOSMOKHOIi Temneparype
OKpYAAIOUIETO BO3AYXA B COOTBETCTRYIOMIEH KamMaTiseckoii sone 7, = Ty = 309 K.
Koappuusent enzionporooctn Gerona 4, = 1,5 Br-(w-K)". Vaensuas remnoemkocts
Gerona C, = 1000 Jl - (xr-K)". Motnoets Geroma p, = 2300 ko™, Mummvansias
CKOPOCTH  BOSAYWINOTO NOTOKA Uy = O MC', @ MakcHMATbHas 1A faunoii
KIUMATHYCCKOM 30Hb Ui = 5 M-C”'. KiHEMATIHECKA BAIKOCTS BOTAYXA NPH PACHETHOM
Temmepatype BO3YXa A AauKoii Kmmvamiueckoit omst T, = 36°C  papma
v, = 1,64 - 10° ac”. Koohuument Temionposoasocts sosiyxa mp 7, paseis
7a=2,74-10° Br-(n - K)'

Pacuem
Maccosas 1018 MIHOBEHHO HCmApHBLIGiiCA KWIKOCTH O onpelensercs mo

dopye (H.2):
G (L -T)
== )

,358

1528+ (309 — 169)
482-10°
Ipuinvactes, uto mpi & > 035 B Macca AIIKOCTH, HAXOAAAACS B
0GOpYJIOBaIIH, 33 CHET BIPHIBHOTO XAPAKTEPA HCTAPEHIS NIEPEXOANT B NAPOKATIETbIIOE
obaxo.




[image: image153.jpg]Mo Qopvyse (H.3) ONpelenseM MHTEHCHBHOCTH MCTIAPCHMA KHAKOCTH CO
cBoBooii nosepxuocti W,kr-(M” -¢)'t

_ G Gp)™ (T =Ty) | 0,035-u08 -2, - (Ty = Ty)
= Ly (- £)% (w7 d%2 - 1) ’

IJe 1, — TeKyIliee BPeMs ¢ MOMEHTA Hauaia Hemapenns, ¢ (3600 c).
(1,5-1000-2300)°% - (309 = 169) | 0,035-5%%-2,74-1072 - (309 — 169) _

382107 - (3,14-3600)5 (1,64 10-5)07 - 8107 - £,82-10°)
=7,87-107 k- (w2 )L

HPHIIOKEHHE K
METO/IbI PACYETA PA3SMEPA CJIMBHBIX OTBEPCTHIA M3
TEXHOJIOTHYECKOTO OBOPY/IOBAHUSI (O/IOHOB, OTCEKOB),
MCTEYEHMSI JKUJIKOCTH U3 PE3EPBYAPA M IVIOLIA/IM PACTEKAHHST
KUKOCTH IPH MTHOBEHHOM PA3PYIIEHHUH PE3EPBYAPA

K.1. Merox pacuera pasvepa cauBusix otBeperiii

Tpinyiep Nel. Lebio pactiera spseTes BBIGOP MO NOAIONA Fy M 1t paciier
IO CHBHOTO OTBEpCTILA /, M-

lannsie 13 pacuema
B NPOH3BOACTECHHOM NOMELICHIH BEPTHKAIBHO YCTAHOBICH WHIMHPHICCKI
annapar gwaverpom D = 1.5 M W 3anoluen ToayoioM. ANIApaT HMEET HeThpe
napy6ra.
Cevteims naTPyGKOB 0 1 BHCOTH YPOBHE]i AWIKOCTH Hax i H, npezcTaneiibi
B TaGmue 1:

TaGmima | — Cenenia naTpy6KoB o, H BHCOTE! ypoBHCii iKoCTH Hax witwit H,

Homep Hywm o Homep | H.m EX'S
narpyGka narpyka
1 0 [31-107] 3 40 | LI3-107
2 25 05107 4 60 | 07851

HopMaTHBHAA HHTEHCHBHOCTS MOJA4H BObI OT CHCTEMbI MOKAPOTYIICHIA PaBHa
0,5 kr+(m* ¢)". Ckopocts Beiropanns Tonyona W =347 - 10% kr-(m* ¢)”. [lasnenne 5
annapare P pasio anvocdepromy (P = 101 kITa). Iox annapatom ciieayeT yCTanoBuTh
NOLIOH ¢ BhicoTOl Gopra L = 0.3 M.

HeoGXOAHMO  OMpEAEANTS: MIOWAAs NOAIOHA F, W IIOWAAs CIHBHOO
omseperi f.




[image: image154.jpg]Pacuem
Tlo dpopuryse (K.1) oripeeiutest CROpOETS HeTesentia O; axocTi i3 annapara

uepes oTepetus, M -

Q=¢-0-y2-9-H,

[1e ¢ — KOXpGULNENT HCTeuCHIA HIIKOCTH Hepes OTBEpCTHe (NpHiMMACTCA

9 =065)
~ yekopenite citut Taiecti, pasiioe 9,81 -’

Q =065-3,1-1073/2-981-1=893-107% m
Q,=065-05-10"3/2-981-25=228-10"3 u?
Q3=065-1,13-107%/2-9,81-4 = 651072
Q4 =0,65-0,785-107%/2-9,81- 6 =5,54-10"2 m*

PACXOL WAKOCTH OCYIECTBIRCTCA epes maTpyGow

Makcmabibiii N3,
TI09TOMY JU14 A@bHEHIIETO pacteTa npHiHAaeN:

On =65 100" c 0= 1,13 - 107 M5 H= 4w
PaccumTaes IIONAs MONEPEIHOTO Cevers anmapara F,:

m-D? _314-15%

= 2
== T = 170

Tpiiinvas CTOPORY KBAIPATHOTO To/UIORa Gombimeil 1a | M Auaverpa annapata,

Haiiiem nioman, nojtona:

(D+1)?=(15+1)?=625u.

Tlo dopayae (K.2) onpexennn kosxpiutent m

F-H

1 iy = 0.8 * L — MAKCHMATBHO 0MYCTIMbii| YPOBEI AIKOCTH B NOLIONE.

Tlo (opvyie (K.3) onpeaein oBbem Bojtsi, MOCTyNaIOIeii B MOUION B eAKHILY
-

Bpeveii or yeraoskit Hoxaporyeri 0o '+ ¢
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Qoz%,

IJie p— NIOTHOCTS OTHETYIIALLET KHAKOCTH (BOABI), K - M.

_ (1-0,0347) 625
0T 1000

291073 m

Tak Kak JaBTeHife B ANNAPATE PABHO ATMOCHEPHOMY, TO HIGHITONHOE AABACHE B
annapate P = 0 1 HANOP, CO3/ABACMBII CAATHIMH Fa3aMH Hal OBEPXHOCTHIO KHAKOCTH
H, =0, 70 110 opmyne (K.6) onpezersien snasee napavierpa b:

E, - (Ho + Hy) |
h,

14—

1€ Oy, — MAKCHMATBHBIT PACXOL KMAKOCTH 13 anmapara, m’ ¢,

1774
b=lIn 1+

TMpuse: B pedasiuu TOCT P 12.3.047-2012 a popnyse (K.6) donyuiena onesam

Tlo Ta6amue K.1 waxoaum a = 0,75.

To doparye (K.8) paccHiThBAEM IO CAHBHOTO OTBECTHSf:

6,25
1,77

2:075-1,13-1072- =32-10"2

\
i
~
&
N
EIE]

K.2. MicTesenie mkocti u3 peseppyapa

Tipisiep Ne2. Lets paGoThI JAKIONACTCS B OMPEAC/ICHHN KOMECTBA KIKOCTH,
BHUIMBLICICA YEpE3 OTBEPCTHE PEICPRYAPA IPH Ero PAIEPMETHIALILI H NIepeHBLICTic
“epes oGBanoBaHe.

MeTo YCTAHABAHBACT NAPAMETPH HCTCUCHHS TOPIONEil HAKOCTH W3 OTBEPCTHS
Pe3epByapa i €O PA3TEPMETHIALII 1 KONHYECTBO AWIKOCTH, NIEPEHBABIICHCS Yepes
oGBatoBaie,




[image: image156.jpg]lannsie drs pacuema

B KauecTBe HADYAHOH YCTAHOBKH B HACTOSLIEM NHMEPE DACCMATPHBACTCH
pesepayap ¢ Geniom (Gensin Mapkn AU-93). Pesepryap cranbioii nepriKaibHbiii
LULTHIAPIYECKHi C KyNOMBHOI KpbiLeii G¢3 NOHTONA ¢ OOBATOBANHEM (OrPAKICHHEN).
OGsanosanie imeet hopmy KBaxpata co croponoii 40,2 w.

Pitc. K.1 — CxeMa U1 PAcueTa HCTHEHIS AIKOCTH 13 OTBEPCTHSE B Pe3epByape

Pesepryap oGnemom 10000 M* (auaveTp pesepeyapa 34,2 ; Bricora — 11,92 M)
ceuentem A, = 918,1 M, BXOZ  BHIXOA NPOZYKTA 3 PE3EPBYAPA OCYMIECTBIACTCA 11O
natpyGKy AMameTpoM S00 MM, PACTIONOKEHHOMY HA BHCOTE hyy = 6.7 M. Bhicora
obBanosanms coctaniet H = 2 M. PaccTOAHNE OT CTEHKH Pe3epByapa 1o 00BatoBans
L =3 w. [lnoTrocTs Gensina npuminactes npu Temmepatype 15 °C (p=750 krw?).

Pacuem
Hauanbnas BHICOTA CTOAGA SKMIAKOCTH B PE3ePBYape /i ONpEACIACTCH Kak
oTHOMeHHe 0beMa XpaRMOro B pesepayape Gersiia (Vpe, = 0,8:10000 =8000 ') K
oI A pe3epBYapa (AMaveTp pesepryapa D = 34,2 M):

Voo 8000
o = T, s oM
HONETHCY)

Maccosbiii pacxon Go B HauaubHbiii MOMEHT BpEMCHM, ONpEICTEMbi N0
opmyze (K.10), kr-c':

Go=wp Ao V2 g+ (ho = hyot) s

1€ p — IIOTHOCTH KHAKOCTH, KM
g~ yexoperie caoGonoro mazemns, g = 9,81 M-c;




[image: image157.jpg]#~ KOXDQMUMEHT MCTCWCHHMA KNAKOCTH uepes oTBepeTHe  (NpuHMMacTe
H=0,65);

Ayl ~ TIOUAL OTBEPCTHA, At = 0,2 M3

Iy~ BHICOTA PACTIONOKEHMS OTBEPCTHS, M.

Gy =0,65750+02 2981 (87— 67) = 611 kr-c ™\,

Veropie mepennsa CIpyH KHAKOCTH (npH fy > hy) uepes obBaiosaime
onpezensieres o opwyze (K.12):

L
ot 2 H 40

Kak crenyer mws pemenns nepasencrsa (K.12) yeromme mepennpa tepes
OGBaTOBAIHE BLNOTHAETCS.

Bpens, B TeueHie KOTOPOrO KIAKOCTh NIEPETNBACTCA Hepes OOBAIOBANHE fyous
onpesenscres no dopyyte (K.14), c:

te a, b, ¢ - napaveTp, KoTopsie onperensiorea mo opyynam (K.15; K.16;
K17):

- 201062
WP Ay _ 981:0,65%-0,196> e
=z PRI =94:10%m-c
Gy 611 " o
b= A T T7soom s o0 10T e

—h-H-to109-2- 2 <428
=hy 71 T = b8

To (u3iecKoMy CMBICTY DEIlICHiS KBAAPATHOTO YPABHEHIA NpHIMMACTCA
KOPCHb CO HAKOM MHHYC.

_89-107* - V(8910 —4-9,4-10° - 4,28 e
= 294100 s A7sse

To dopaysie (K.13) onpeziensen KOMHECTRO KIAKOCTH 71, MeperBLieiics uepes
OGBAIOBAINE 32 IOTHOE BPEMS HCTEUCHIS, K




[image: image158.jpg]PG Ay

=Gyt =

750-9,81-0,652-0,2%
m= 61114738~ —— 4738 = 1374600 kr.

Tpuse: B pedasyau FOCT P 12.3.047-2012 donyuens onevams.
opuya (K.11) paciema awcomu emo3ia scudsocmu s pesepasape h (u) & sasucusiocms om spesiens  doena

G, 00 Ayt
RO =ho e SRR

¢ dropuye (K.16) pacuema napasempa b edunags ussepenus dorxns Gums (1c”).

K.3. PacTexanie AWIKOCTH IDH MIHOBEHHOM PA3PYIEHHH PesepByapa

Tpinviep No3. Lleth pacHeTon 3aKTI0ETCA B OIEHKE C MOMOIIbIO MATEMATIHECKOl
MOZCIH ONPEICHCHII AOMH KIWIKOCTH, MepetMBaiicii Hepes obBaloBane mpit
NIHOBEHHOM paspymieHHi peepayapa (pic. K.2).

Pitc. K.2 — Tumisusas KapTuua JABIKeHIs AKOCTH B 0OBAIOBAII DI
MIHOBEHHOM PA3pyIICHIH Pe3epByapa
- YPOBEHS HAYATBHOTO CTONGA KHAKOCTH
——— ypoBeHE AWAKOCTH B IPOMEKYTOURbIIT
MOMEHT BpeerH (pe3ynbTaTs pacuera)





[image: image159.jpg]Hannvie 01 pacuema

B KatuecTBe HAPYKHO YCTAHOBKH B HACTOALLEM MPHMEPE PACCMATPHBACTCH
PesepByapHBIii mapk Gensiia.

B cocra pesepsyapHoro napka Gewsuna (Gemsun mapku AM-93) sxomr 2
pesepsyapa oGsemom mo 10000 m' kawusii (wmamerp pesepsyapa 34,2 M
Bicota — 11,92 ) 1 2 TpyGonporoza Gemsuna (BXOA 1 BEIXOX MPOAYKTA i3 KAKIOTO
Pe3epByapa OCYIIECTBIAETCA 10 OMHOMY TATPYOKy) AaveTpom 900 M, cymmapias
JUmHA TPYGONPOBOZIOB MapKa Ly, coctasnser 200 M. Bricota ofBajloanis mapka
cocrapseT a = 3,5 M.

PesepByapsi CTaTbHbIE BEPTHKATBHbIE INITHIAPHNECKHE € KyNOTBHO/ Kpbiueii Ge3
noutona. Tlapk HMEET OFpAKIAIOUIYIO CTely, PACCYHTANHYIO HA THAPOCTATHYECKOE
AaBsieHie pasmBiciics kuakocTi. [LIoMmans, BiyTph oGBasioBanit (OrpakieHis) napka
cocrasaser 7000 M’

OGBazosaime (orpaenyie) napka iMeet (OPMy MPAMOYTONBHNKA, MEPHMETP
KOTOPOrO COCTABIAET Lucps = 350 M. Iph onpezenenini hopast npormsa Gemsia 3a
npejienamit 0GBaTOBaNNS (OTPWKIEHIS) NAPKA MPHHHMATOCH, HTO NEPETHBIIICECS HEPEs
ofBanoBanne (OrpakicHie) mapka (Ha CIUIAHMPOBAHHOE TPYHTOBOE TIOKPBITHE)
KOJMYECTBO GeH3HHa PACTIpeNesIeHo B0 BCEro OrpakzieHis B N00ce WHPHHOI X , M
(em. pre.K.3).

x
[rs—

[y orpuszane
sampeasnsan mapze
erpusasios

Pitc. K.3 -~ Cxema K onpexeneiiio (popysi nposa Gersiia
30 NpeIeNaNH OOBATOBAIIA OFPAAJEHIS TapKA

Pacuem
OteHin MoMas NPoMHBA Gensiia 3 NPeenaMit 00BATOBAHI (OrPAKICHHNS)
HapKa B CA1yHae TOHOTO PAIpYICHHA OAHOTO 13 ABYX PESCPBYAPOB C ICPCIBOM HACTH
Gensina uepe3 oGBaioBane (OrpakIeHiie) mapka.
Maccoas zons #nakoeti O (%), NEPEIHBIIEIics epe3 OGBATOBAHIE K MOMEHTY
Bpemenn T, onpeaensach 1o dopmye (K.24):
i T uy - (=) de
Q R ,

TAC Uy ~ CPEANSA MO BHCOTE CKOPOCTH ABIGKCHHA CTOI0A AHWIKOCTH mpit
bowe’s





[image: image160.jpg]i~ BHCOTA CTONGA KAKOCTH TIDH X = b, M;
iy~ HAMATBHAA BHICOTA CTON0A AKIAKOCTH B PE3CPBYIPE, M;
R~ wpuna pesepyapa, M.

T'padik pacuersoli 1 OKcrepHMENTATBHON 3aBHCHMOCTEli  Maccosoii Ao
nepemmBielics uepes oGBaToBanie KukocTi O oT napavetpa a/k, NpeiCTaBIEH Ha
pic. Kd.

o,

B8 B B 3

U1 02 05 04 05 0F 07 08 08 19 11
afiy

Pitc. K.4 — 3aBHCHMOCTS 1011 NiepeHIeiics Hepes 0BBUI0BaNIE AIIKOCTI
Q ot napaxerpa a/h: 1 - pacter; 2 - HKeniepHMEHT.

3nauenie napaverpa (a / ho) = (3.5 / 10.9) = 0.32. Jlons mepenmpiierocs sepes
ofBatopanite (orpwkAcHie) Gesiia OMpEACILIACh M0 sapncuvocTi 2 pic. K4 u
npitsTa 38%.

Hauambias BhicoTa cTonGa KWIKOCTH B pesepsyape fiy Onpeiensnach Kak
oTHOWEHME 0GbeMa Xpanumoro B pesepsyape Gemsuna (Vo = 8000 M) K miomamm
Jmita pesepeyapa (mamerp pesepsyapa D = 34,2 w):

Vi 8000
(&) s (2

KoniecTso nepenmpinierocs epes obpanopanie (orpakzenie) napka Gersiiia
coctaer:

ho

Viepenusa = 8000 - 0,38 = 3040 m°.




[image: image161.jpg]JIONOMHHTEIIEHO K 3A7AHHOMY YCTOBHIO pacteTa (onpeAe/ieHue O KIKOCTH,
nepenupuiciics uepes OGBAIOBAHME MPH  MIHOBCHHOM  DA3YWICHHN pesepByapa)
PACCUNTACN IO IEPETHBIIETOCA Hepe3 0BAIOBaHIE napKa Gensuia.

Tlioma%s MPOMMBA YKASAHHOTO BhIIE KOTHYECTBA GEH3MHA 32 NpEAenaMit
obBazosanus (orpakieHi) napka Fiyx paccunthisanack o hopmyse:

Fupx = fy* Viepennsa »

e f, — xodpduunent pasmuTis, M’ (WPH OTCYTCTBUM JAHHBIX JOMYCKAETCH
NPUHMMATE DABHGI: S5 M’ NDH TMPOTMBE Ha HE CIUIGHWDOBAHHYIO TDYHTOBYIO
10BepXHOCTB, 20 M IPH MPOJHBE HA CIIAHMPOBANHOE TPYHTOBOE MOKpITHE, 150 M
nIpH TpOMBE A GETOHNOE WIH ACHATETOBOE MOKPHITHE), Vocperuns - OGBEM AKHIKOCTH,
noCTynHBIEil B OKpyKalolliee TPOCTPACTEO NPH PA3TEPMETH3ALMN PE3epBYapa, M'.

Koxppuiuent pasmimiin () Ha  CIGNMpOBANNOE  TPYHTOBOC  HOKpHTHE
npuivancs passin 20 3.

Fypx = 203040 = 60800 2.
Ulnpina npossa X , M, ONPEACIAETCH YpaBHEHHEM:
g s
X Lyepun + 70+ X® = Fopx

Cresoparenbiio, wipiia npoia X cocTapseT:

pun [ Lhepn
e e s
ppap 0~ Nowh W w,

- 3
a0, (B0, e
T ETERET]
S Bt LT E

TIPHIIOKEHMNE JT
METO/I PACYETA IPOTHBONOKAPHBIX ITAPOBBIX 3ABEC

Tpinviep Nel. Pacter napaverpop mapopoii 3aBechi A7 TeXHOMOMECKoii
TPYGHATO NeNH (PAIHANTHO-KOHBEKIORHOIi ¢ BEPTHKATSHEIM JBIAEHHEM FA30B).
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Pic.JL.1 - | — sautuaenmsiii 00beKT; 2 — OrpaKeiHe; 3 — onopa KomekTopa; 4 —
KomteKTop; S — ApenaKibiil BEHTILTH:  — BHICOTA BEpXHEii KPOMKH OTpaACHIts
HAZL KOIIEKTOPOM: i — BHICOTA ONIOPBL; X~ PACCTOSHHE OT KOJLIEKTOPA 40 AIILAENOfi

CTOPOHbI 0GTeKTa; X; — PACCTOANHE OT OrPIACHHS A0 KOLICKTOpa
Piicytiok JL.1 — Cxema yCTpojicTsa U1s co3tanis napopoii 3asechi

Hannvie 015 pacuema

Tepiverp sauutmiaenoii 3oust P = 20 M, BHICOTA 3aumaeMOfi 30Hs1 H = 6 M.

B KOUIEKTOP 3aBechl MOJAETCA meperpethiii map nasnemuem 10 p; = 12+ 10° Ia,

Cpesin TemmepaTypa HauGolce XONOAHOTO TepHoia Bpememn f, = — 15 °C,

noTHOCTB Bo3ayXa p, = 1,36 kr-m™. Atvoceproe asrenie p; ~ 10° Ila, ckopocTs

Betpa I, = 2 mc”. KomiekTop 3aBechi pacnoniaractcsi a GETOHHBIX OMOPAX BHICOTOH

hs = 02 M, BhCOTa BepXHell KDOMKH OpAAZEHHS HAL KOLIEKTOPOM 3aBecki
npuniactes pasnoii h = 0.5 .

Pacuem

Menombsys nammbie TaGmuusi JI1, ONpeeIAeM, UTO A SQIMIIAEMONi 30HbI
BbICOTOH 6 M M japiemmen napa g0 12 - 10° Tla mpu ckopoctn Betpa
W, =2 s-¢”npunsite: p; = 10° Ia n dy = 3 Mu (B TaGamLe U131 BHICOTBI 3aBech 6,15 M
HanMeHbUIMii MaMETp OTBepeTHA dy = 3 Mv i tasaeime py = 10° Tla). Vaenbibiii oGven
napa npn p; = 10° Ila pasen ¥, = 0,2 " kr” (cnpasounbie nauibie).





[image: image163.jpg]Tlo opsyze (JL.1) onpezersent paccrosiine X of KOIIEKTOPa 110 JAULILIACMOTO
obnexTa, M:

X=025-H=025-6=1,5m.
e H — BBICOTa 3a1IHIIAEMOii 30HBI 00BEKTa, M.
Tlo dopatyse (J1.2) OnpeXensen Uiy KOTIEKTOPa Ly, M:

Loy

P+8X=20+8-15=32u ,
Tte P - niepiMeT) 3auiiaemoii 3o,

To Qopyyse (/1.3) Ompeiensem MHTEHCHBHOCTS NOJA%H Napa i3 OTREpCTHiE
xoanextopa ol , k(' 0) s

K p
P - [

2/K (K+1)/K’
G- -

K=1'

1€ po ~ UIOTHOCTE mapa, KrM™;
Wy - ckopoCTs BbIXOAa Napa, M-c;
K~ nokasatens aauabatsi napa (Auis neperpetoro napa npunsr K = 1,3).

13 106 [0\  [105\(301E 5
I L | i I = S0
oW = (2 13-1 02 (1uﬁ> (106) U

Tlo dopayae (J1.4) onpesensen AMaMeTp oTBpCTHIi Ha KoneKTOpe dy , M:

;(1,36»2)"5 615
ki)

103 M=
s 28:107 M =3 mm.

1,508

Paccuimanipii AMaMeTp OTBEpCTIHA dy = 3 MM COOTBETCTRYET WMAMETDY
oTBeperis, mpunsTOMY 10 TaGe JL1.




[image: image164.jpg]Xy

o (popmyse (J1.6) onpeaessen paceTosHme MeAy oTBepeTIM [, M:

05

0= 0,25 M = 250 MM.

,_h
T 20

To (opmyze (J1.7) onpeaeisen KomecTso oTaepeTii n, wt:

L,

von 32
+l=—r+1=129ur

" 025

To (opmyse (J1.8) onpeaessem AMAMETp KoUIeKTopa 3aBecht Dy, , M:

Dyon = 1,83 dy -V =1,83-3-107% - V129 = 631073 m = 63 Mm.

Tlo dopmyzie (J1.9) onpenensiem pacxon napa G, , kr - ¢’
Gy =0785-¢-dj-n-po-Wy ,

e ¢ — kormtenT pacxoza napa uepes otseperie (¢ o1 0.6 10 0.8).

6,=0785-08(3-107)2 129719 = 0,524 kr ©
Tlo doparyze (J1.10) onpesensiem OGILLYI0 BHICOTY OFPAAICHIS fory . M2
hop=h+hs=05+02=07m ,

£¢ i ~ BHICOTa OTIOPI KOIEKTOPA, M.

To qopyye (J111) ompexerses paccTosmue oT OFpAAZCHNA A0 KOIEKTOPA

X, =025-h=025-05=0,125m.
To (popayze (J1.12) onpeaesses iy Orpakaeiis Luy . M:

Loy = Lyoa +8-X; =32+8-0,125 =33 m.




[image: image165.jpg]IPHAOKEHHUE M
TPEBOBAHMS K BOAAHOMY OPOMIEHHIO TEXHOJIOTHYECKOTO
OBOPY/IOBAHUS

Tpinniep Nol. 3auliTa TeXHOAOTHIECKOr0 0GOPYAOBANHS OT TENIOROTO H3TyeHHA
NIpH MOKAPE YCTAHOBKAMI BOJAHOTO OPOLICHIL

Hannvie o 0Gocnosanus 66160pa YCManosoK 6008H020 OPOUIEHUS.

CXeMA HCCIEAYEMOrO 00LCKTA — TORAPHAA 23 XPAHEHIIS YIICBOAOPOINOTO ra31
(CYT) na npencrannena na pic. M.1.

2 O
O O

=

Pitc. M.1 ~ Cxenma cnaza CYT, COCTOAILErO 113 4 IaPOBKIX PE3CPBYapOB, i
Pa3sMeIIeHNs TadeTHbIX CTBOJIOB.

Ha Gase xpancnis CYI" yCTaHOBICHb H ONIOPAX ETHIPE WIAPOBHIX PE3EPBYapa
maneTpow 10,5 w (BbicoTa OT seuti 210 HiKHeii TOUKM wapa 3 M) B A8 pita. EmkocTs
KAI0r0 pesepByapa cocTasser 600 M Kakwiit.

EAMHOBDENCHHO MAKCHMATBHO B peseppyapax xpamwics 1440 a* CYT
(480 ™' npoyKTa B 0ZHOM pesepByape, O pesepyap asapuiiniii). lonaua CYT B
PesepByaphl OCYUIECTBIACTCH N0 TPYGONPOBO AN mameTpos 150 M, Bbitaua npoayKTa
HOTPEGHTEAM — 110 TPYGONPOBOaN BHYTPEHHIM AHAMETPOM 309 M.

Pesepyapht OGLEMHENE B DY ¢ OGUIM 0GBATOBAHNEN B BiAE KBaipaTa (co
croponoit ksazpara 110 m u Beicotoii 3.5 M). Paccrommme oT pesepryapa 10
obBasoBanis 6 M, MEAIy pesepByapasi 12 M, MeALy PAAaMH pesepByapos 30 M.

Cinan cuabken COPOCHOii CBewoii BHYTpeHHHM mametpon 400 My a
apapuiinioro cGpoca rasa. Makcuyansibiii yposeis sanomienis pesepryapos 80 % ot
HOMMHATBHOTO.




[image: image166.jpg]Buibop yemanosok 600an020 opowenus
B coomsercrain ¢ mM.2 a 00bCKTe A18 JAUUITH OT NOAKAPOR UIAPOBHIX

peseppyapos ¢ CVYT ycramapamsaiorcs saderisie crsomsi. JladeTnbie CTBOAB
YCTAHABIMBAIOT CO CTALHOHAPHBIM TOKIIOYEHHEM K BOAONPOBOHOl ceTh. Ha Kakbiii
13 IWAPOBIX PE3EPBYAPOB YCTAHABIHBAIOT ABa NAQETHBIX CTBONA ¢ PACKOTOM KAAIOTO
40 n - ¢' . Jladernbie CTBONB T4 AT WApoBHIX pesepsyapos ¢ CYT mox
JABIICHHEM PACTIONIOAKEHBI TAK, UTO IOCTHFACTCA OPOIEHHE KaKI0ii TOUKH pesepByapa
He MeHee YeM OAHON KOMPAKTHOJ CTpyeii, @ Bero oGOpyaoBammA (Hampuwep,
TPYGONPOBOILL, ApMATYpa) — HE Meliee YeM O/H0ii KOMIAKTHOIH CTpyeii (1. M.4).

Jlagernsie cTBoms yerawosnems Wa paccrommmn 10 M ot oGBarosaris
peseppyapos Bie oGBaoparits (11 M.6) Ha AaeTHEIX BHIIKAX BHICOTOI 2,5 M (1.M.7).

JladieTHBie CTEONBI YNPABIAIOTC IMCTAHIMIONHO ¥ WMEIOT TeIUIOSAIIMTHbIC
oKpabi.

B cootserctsun ¢ nM.9 pesepsyaps ¢ CYI' nox naienmem oGopyaylotcs
JONOHATENSHO K NAGETHEIM CTBONAM ABTOMATHYECKIMH CTALMOHADHBIMH CHCTEMAMH
BOZAHOO OpoueHHA. TerI0Bas aHTa CePHIECKOTO Pe3epByapa MPEICTABIACT coGoli
TPH BOJAHBIX KOIBUG C OPOCHTCAAMM JIDEHYCDHOTO THIA, YCTAHOBICHHBIMM C
MHTEPBATIOM PAIMEILIEHHS KOJIeI 5 M, HAUMias ¢ BepXa pesepeyapa (pic. M.2).

1~ BepxHee KOTBIO OpoMeHIA;
2 - cpeznee KOMBLO OpoLeHs;
3~ HIKHEE KOBIO OpOMIEHI;
Piic. M.2 ~ CxeMa opouieiis miaposoro pesepsyapa

THi, KOMMNECTBO M OCOGEHHOCTH DACCTAHOBKI CTALMOHAPHBIX YCTAHOBOK
BONOTO OPOLICHIIS, @ TAKAE PEAHM HX PaGOTH (ABICHHE MEpen OPOCHTENANI,
PACXOL BOIbL, JUICNIEPCHOCTS PACILIA) ONPECICHS, HCXO 13 YCIOBHii PABHOMEPHOTO

165




[image: image167.jpg]OPOLICHHS  BCEX JAUIIACMBIX MOBEPXHOCTEii C 3A7AUHOI  HHTEHCHBHOCTBIO,
oBecneunBaOIIEii TENI0BYI0 3AITY 0GOPYI0BAHI.

Bepxiiee KOO YCTAHABTHBAETCA HA PACCTOSHHM | M OT Bepxmeii Touki
pesepByapa i BeCTIeHHBACT 0ay BOZb Ha BEPXHIOIO I0IYCHEPY NOBEPXHOCTH.

Cpeamee KOTHIO YCTAHABIBAETCA Ha DACCTORHMI MOTOBHHbI HAMETPA OT
HipKHell TOYKH pe3epBYapa i OGECTIEMHBAET N0Jady BOZbI HA BEPXHIO MOJOBHHY
HIKHETi TIOAYCbEPB! TIOBEPXHOCTH pesepByapa.

Hipkiee Kombuo yeTanapmisactcs na paccrommmi 2,62 M (0.25 mamerpa
pesepByapa) oT HipKHeli TOUKH H 0GECTIEYHBACT TIOAAdY BOJBI HA HIAHIO TIOTOBHHY
HIKHETi TIONYC(bEPB! IOBEPXHOCTH Pe3epByapa.

T10BEPXHOCT B MECTAX PACTIONOKCHHA APMATYPBI cocTaasier 42 M.

urencusocTs mosatn Boxsi (rabmM.2) wa nOBepXHOCTH pesepsyapa Ges
apmatypt (£,) 0,1 1 (M - ¢)', Ha nOBEPXHOCTH Pe3epByapa B MeCTaX PacHOJOKEHHS
apmatype 0,5 1+ (> - ).

Pacuer pacxoos Boms O A BCEX MOAYCHEp NPMHMMACTCH C 3amacom
HAIEKHOCTH.

Pacxoz ozst O, Ha pepxioro nonyedepy:

Qu=1-S.=0,1-2-3,14- (10527 =173 2-¢".
Pacxoa Boast Ha epeaiono nonyedepy O,
Q=1-5=0,1-2-3,14:(1052)°'=173na LA

Pacxombi BOAB Ha HWKHIOW noiycdepy O, W HAa TOBEPXHOCTH MecT
pacnionoenis apwatypst O,:

0,=1-5,=0,1-2-3,14- (10,52} =173n-¢",
0.=1-5,=05-42=2ln-¢

OBt Pacxo BOAb! 12 OGCCTIEUEHIE CTALHONAPHOTi TEILIOROI LT COCTABNT
¢ yuerom paBoThi AByx tadeTibix 180108 O,

Qoo =Qu+ Qe + Out O+ 0, =

73+17,3+173+21+80=1529n-c".

HenpukochoBenHEIii 3aMac BOZb! YUHTHIBAET PaGOTY CTANHOHAPHOH YCTAHOBKH
ropamero pesepsyapa (72,9 1 - ¢'), aByx naderubix cTBos0B ¢ pacxozom 40 a1 - ¢!
K@i (O Ha OPOUICHHE TOPAMIETO PE3CPBYAPA 1 OTVH HA OPOUICHIE COCEIHX
PesepByapoB), KOTOpHi XpAHMTCA B ABYX NOKapHBIX pesepsyapax. C yuerom
TIPOJIOIKHTELHOCTH 1107KaPA 3 4 HENPHKOCHOBEHHbII] 3A1AC BOABI COCTABIIACT:

33600 - 152,9= 1651w’ ~2000 v,




[image: image168.jpg]B Jl0nojHexie K MPOTHBONOKAPHOMY BOZIOTPOBOAY NPEYCMOTPEHbI JBa BOAOEMA
oGbemoM 250 M* Kakblii Ha PaCCTOAHMM APYT OT Apyra 500 M, HMEIONIHE NPHEMHbIC
KOJIO/UbI H ILIOUAZIKH C THEPBIM HOKPBITHEM.

PaccTOsHHE OT MECT 5a60pa BOZbI H3 OKAPHEIX BOZI0EMOB J10 PE3ePBYapOB PABHO
60 .

Hacocas CTaHUiHA NPOTHBOMOKAPHOTO BOAOCHAGAKEHHS PASMEIAETCA B 30HE
xpanenus CYT B 0T1€7bHO cTOAMEM 37atMH 11 CTENEHH OTHECTONKOCTH Ha PACCTORHMH
100 5 OT pe3epByapoB 1 50 M OT IPOAYKTOBBIX HACOCHBIX CTAHUIL.

[IPHIOKEHNE H -
METO/1 ONPEAEJTEHHS TPEBYEMOH BE3ONACHOM IIOWAN
PA3TEPMETH3AUMH

Tpisiep Nel. Pactier Tpebyemoii Gesonackoii miouaan  pasrepmeTHsami
TEXHOOTHECKOTO 0GOPYAOBAHI € FA0MAPOBBINH CMECANH.

Hannsie 15 pacuema

TexHonornueckMii anmapar oGbeMOM 12 M’ PACCUHTAH HA MAKCHMAIBHOC
wsGhTounoe sasnenne 0.2 Mla (aGeomorioe nanienne 0.3 MITa) u npeanasnaden s
paGotsi mpu_ arsocdepom Aasienin 0,1 MIla coxepkauteii aueton peaxiumonioii
Macchl. Amnapar umeer pyGamky oforpesa (80 °C). HeoGxoaumo omperenuts
Gesonachyio miomans pasrepvernsaunn. HOpMATbHas CKOPOCTH pACHPOCTPAHEHHA
Iaeni HauGosee ONACHOI CTEXHOMETPHYECKOH AIETOHO - BOIAYMHOI CMecH mpi
atMochepHom aaeHni 1 Temmepatype (298 K) coctapser 032 e

Pacuem
Tipn Temmepatype » annapare 80 °C (353 K) MakcuManshas HOpMtbHas
CKOPOCTH PACTIPOCTPAHEHIHS ILIAMEHH B COOTBETCTBINH ¢ hopMyioit (H.6):

ARG

[ACS,,~  WIBECTHOC IHANCHHE HOPMATHHOH CKOPOCTH NpH AaBICHi P
Tenmepatype To:
num-  cootsercTRenHO Gapieckiii 1 TeMnepaTypHbIii MOKazaTeH.

TocKobKy p (1aBICHHE B TEXHOTIOTHYECKOM NPOLLECce) pasio py (armochepioe
nasenue), 10 (p/p,)" pasHo 1
353

2
032- (ﬁ) =045m ¢

Su




[image: image169.jpg]Tlpit 3HaseHILAX AQBCHIA 1 TeMIEPATYpbI, GIIIKILX K aTMOCepibiM, Gapiticckitii
I TeMTepaTYpHBi NOKA3TEMN AU TOPIOSIX NAPOBOVIYLINBIX CMecel MOTYT Gbih
NIDHHATL B NICPROM NPHEIICKCHIH COOTBOTCTBRHHO PaBHBIMIL 1 = - 0,5 1 m = 2,0.

B coorsercraimn ¢ m. HS. m HS52 i crexuomerpieckoil auetono -
BO3IYIHOI CMeCH OTHOCHTENIbHOE MAKCHMATBHOE JABIeHHe B3hiBA JAHHOH ropioseii
CMeCH B 3aMKHYTOM cocye 7. = 9,285 KOXpOHULHEHT PACLIMPCHIIA TPOAYKTOB Cropanis
ewecn E, = 7,96 (rabn.H.2); moekyspias wacca ropiovieii eveci (o opyyse H.7)
M, =58 0,05 +28 - 0,95 =29.5 kr-vos .

Tak Kak OTHOCHTEIIbHOC MAKCHMATBHO QICHHE B AnNapate, KOTOPOe He
NDHBOZNT K ero Aeopyanmi u (wi) paspymenio, 7, = 0.3/0,1 = 3 npepsimaer
aauenme 2, TO IS BMAMCICHNS OC0MACHOH  MIOWAIM  pasrepMeTHIAI
BOCTIOMb3yeMeA KpHTEpHATBIBIN cooTHomermen (H.2). Boipakeriiie s Kosmiexca
10106 ¥ B cooteercraimn ¢ (H.3) i onpenencibivm suauennsmi Sy, 1 M; moser

GbiTh 3AMHCaHO B BHE:

1 u-F (R'T,..)""
Gergoe o (i) w
rae -~ kod(pHUMENT pacxoia MpH MCTeweHin cBexeii cmecn (i)

NPOAYKTOB CrOpaHHA ‘epes YCTPOVCTBO  BIPHBOPA3PEKeHUS
(IpeJloXpaMTEbHAA MEMGPaNa, KIAaK, PasrepMeTH3aTop H T.1.);
F~  miomans pasrepyeTH3atun (cGpocHOro ceueris), M’
V-~ MaKcHManbHbIii BRYTpEHIMii 0GheM COCY1a, B KOTOPOM BOIMOKHO
oGpasosanie ropioveii rasonaposoii cvec, M';
F~  wiomazs pasrepMeT3aiii, M’;
R~ ynusepcanbhas rasonas nocTosmas, pasias
8314 Jlk (ko -K)';
Temmeparypa ropioueii cyeci, K;
MOIIEKYIAPHAS Macca ropioteii CMecH, Kr-Koith';
HODMATBHAE  CKOPOCTH  DACTDOCTPAHCHMA  TUIAMEHH  npH
HAMATBHBIX SHAUCHHAX JABCHNA W TEMIICPATYDBI TOPIOUEii CMeCH,

we'l;
Ty—  uneno «m» (3,14).
1 u-F (8314-353 0% 4
e e 7) ——=28-u-F
(36-3,14)0.333 120,667 29,5 0,45

Crienoateniio, kpiTepiabioe cootomere (H.2) othocTenbio F Moo
sanicarh b Bie:
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X

F2 0,07-%
n
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C yeenmuennem crenenn nerepmernunoctn £/ ¥ 7 or 0,025 10 025 cocyza
oGbenom 0Kko70 10 s’ sHaseHie (pakTopa TYPOYIEHTHOCTH 7 BO3PACTAET OT 2,5 110 5
(H.44). Mpeanonoiy, 4t0 7 = 2,5 npu & = 1. TIpn 5TOM MHRHMATbHAS MIOLAH
pasrepmerisauni F = 0,175 M’, a snaunt F / V "7 = 0,03, Mocnennee noarsepiaaet,
“T0 3aveHHe (AKTOPA TYPOYICHTHOCTH BHGPANO NpABIIbHO. JICHCTBHTE bHO, CCti Gt
MBI TIDEATIOIOILIH, 4TO 7 = 5, TO MOy Gbl CAMINKOM HH3KOE JUIS TAKOfi CTeneHi
TypGyentHocTH 3Havenue F / V"7 = 0,06 (smecto 0,25). Mrak, GesonacHas niomas
pasTEpMETH3ALIN COCTABAAET B ZaHHOM cyae 0,175 M, 4TO PaBHO3HAUHO cGPOCHOMY
otBepeTHio AaveTpon 0,47 .

Tpuse: B pedassuu TOCT P 12.3.047-2012 donyuens onevamsi.
@ dopuyie (IL1S) aecmo Ty sanucamn .,
@ saz0t0uke I1.3 nocte cloaa szopox» ueKoums npedI0: 4.

TPUJIOXKEHHE IT

METO/Ibl PACYETA TEMIIEPATYPHOTI'O PEJKHMA IOKAPA
B HOMELIEHHSAX 3IAHHI PA3TMYHOIO HASHAUEHUSI

Tipisep Nel. Onpeaerieiie TeMIEPaTYpHOrO PEAMMA MOKAPA B NOMEIICHIH
NIPOMBIILUICHHOTO 3AHIIS C YHETOM HAYATBHOI CTAXIN NOKapa.

Hannvie 15 pacuema

Tromans nonia nomemens § = 2340 w', oGbem noveuenns V= 14040 ',
nouazs npoemos A = 167 A7, mhicora npoevos s = 2,89 M. Obuee KomecTso
ropioueii HArpy3kH, NpHBEAeHHOE K ApeBeche, coctapaser P = 4,68 - 10° kr, uro
cooTBeTCTBYeT rOpIOUcii Harpy3Ke ¢ = 20 kroa>,

Mo pesynbTaTaM OKCTICPHMEHTANIBHBIX HCCICAOBAHMII  POJOIKHTEILHOCTS
nauasHO crazm nokapa (11.3.4) £,c, = 40 s,

‘Temneparypa obiueii Benbiuiki B nomewenui (113.5) T, = 250 °C.

Pacuem
Tlo opwyze (T1.27) ONpEACIAeM HIMCHEHHE TEMTEPATYPhI B HANATBHON CTAXII

noxapa:
(T-T) _ [ty
6™ n)’(m) '

re T~ Texymas Temneparypa, K:
£~ Texymee Bpess, Mi;





[image: image171.jpg]T, — Temnepatypa okpyskaioero sosyxa, K;
T,cq — CPEINEOBBEMIA TEMNIEATYPA B MOMeNT oKonaima HCTL, K;
tycq ~ MpoRomKHTENBHOCTS HCTI, Mith.

(523{ 29140
)

Tlo (hoparyse (I1.2) onpeaeses NPOEMHOCTS NOMEILCHIS:

T-293

Ak

n 5 g

e A, ~ II0WAZs i-T0 TIPOEMA MOMeIeR s,
i~ BHICOTA i-TO IPOEMA MOMEMIEHI, M.

167 -2,89°%

=200 o 05,
=i 0,12

3 cpaBouioii MTepaTyph! BHGHPACM KOTHUECTBO BO3AYXA, HEOGXOMMMOE AUIH
cropans | Kr Matepuana i-ii ropioueii narpyski Vo, s’k (Vo = 4,2 3°).

Mo Qopmyse (IL3) onpezensem Kommuectso Bostyxa Vo, HeoGXommmoe Ans
cropaiist | Kr MaTepiana ropioei Harpyski:

ZVoi- P,

rie P, — oilice KOTHIECTBO FODIONeil HATPYIKH i-TO KOMIOHEHTA TBEPIBIX
FOPIOHIX i TPYAHOTOPIOHIIX MATCPHAIOR, KT

4,2 4,68 - 10"

el o AN RO
o =~ gaior = 42w e

To Gopuyzie (I1.4) onpesensem yAeisHOe KPHTHIECKOE KOTHYECTBO roOpioucii
HArPY3KI Gy, KIM:

_AS00-TE YOI 4500.012'  14040°3
Q% =T 50010 ' 6V,  1+500-012° ' 642

=516 kr- M’

o opyre (IL5) onpexensiem yiembHOE KOHYECTBO ropioweii HArpyski
G KM




[image: image172.jpg]TP Qp,

*Gs-m-q

e S—  momans nona nomemenis, pastias V*7;

Qj -  nu3wmas Temiota cropaiis Apeseciisl, MLk ki’
Qj - HMIMmA TelIOTA Cropaiis i-r0  KOMIOHEHTA MaTephaia
" ropioueii narpysii, M/Lk-kr.
4,68-10% 13,8

W ox s K. VN
9= (6 14040057 —167) 138~ LHNTM-

113 CpABHCHIA ¢ 1 Gy CTCIYET, 4T0 ¢, = 14 > g, = 5.16. Caeopaensiio, B
ToMelIeHIH BT Noap, perympyessiii sentiswieii (IIPB).

To Gopwysie (TL8) ONpenesiem XapakTePHyio NPOTOTAHTETHHOCTE OGHEMHOTO
noKaPa f,, 1

DLl
6285-A-Vh Ini-P '

1€ g — CPEAHSS CKOPOCTS BHITOPAHIIS APCBECHHB, My = 2.4 KI(

4,68-10°-138 2,4-4,68-10*

285 167 V209 24 46810 M

Jlns TIPB 5 uireppare 0,15 < 4, < 1.22 4 ¢ T04HOCTSI0 10 8 % Ty = 1000°C.
C Toum0CTHIO 10 5 % 10 opyyte (I1.7) 0PN MAKCHMATBRYIO CEaHEOTHeMRYI0
TeMIepaTypy a CTai 0GBRMHOTO NOKapa:

Tpae = 94027107 @=30) = 940¢4710720-30)  gg7 k.

Bpenst 0CTHACHIS MAKCHMATbHOI cpeeoGLemHoil Tenmeparypsi npi [TPB:

24 M,

s

To oopayzie (I1.10) onpeesiem H3MEHEHHE CPEAHCOGHEMHOI TeMIEPATYph I
OBHEMHOM CBOGOAHO PATBHBAIOIIENMC TIOKAPE:

75
<45 s |





[image: image173.jpg]T =Ty 1) 115,6( 4 )"

Emax

475

£S5
—293= x 5 L) L emarse/a = 191072+
T —293 = (897 —293) 115,6(24) 19-10 P E)

Tpn nokape ¢ yHETOM HANAIBHOI CTANMM NOKADA B MOMEIICHNH OGHEMOM
V = 14040 ’, npoemmoctsio /7= 0,12 M™%, ¢ ropioueii Harpyskoii, npusenentoii K

apesecniie B Kommectse 20 Kr-M”, M3MEHEHHE CPEHCOGBEMHON TeMMeparypht
npencrasaeno wa pucyne I1.1:

(7-2931.K
1000]

800,

600

a0

200

o @0 30 720 760
[

Pricynox I1.1 — H3eneiie cpeauneoGHeMHoli TeMIepaTyphi 110 BpEMCHi ¢ yueTon
HauATBHON CTAMH NOKApA

TMPHIIOKEHUE P

METO/ PACYETA TPEBYEMOI'O NIPE/IEJJA OTHECTOMKOCTH
CTPOMTEJILHBIX KOHCTPY KM

Tpinviep Nol. Ilembio pactiera amseTes onpexenenie Tpebyemoii ornectoiikocti
K€300CTOHHOI TLTITHI NEPCKPBITS B CAYHAC OKATBHOFO NIOKAPA.




[image: image174.jpg]lannsie 15 pacuema

OnpeaeuTh TPEGYEMYI0 OTHECTONKOCTS Ke/e300eTOHOM IIHTE NEpEKpHITIA
HJL YHACTKOM MEXAHIMECKOTO LieXa MpH CBOGOAHOM ropenii 100 KT HHAYCTPHATBHOTO
Macaa Ha iowan F = 3 3. Pasmepsi noMeuenns 18 x 12 x 4 M, B oMeICHHI eCTh
o mpoes ¢ pasmepasit 4 % 3 w. JONYCTHMAA BEPOATHOCTH OTKAIOB KOHCTPYKILiH
nepekphITHs P, 10°. Cxopocts shiropanus Macima M, 2,7 (v’ -mum)!
(cnpasounas nammsic). CHCTEMA GBTOMATHYECKOTO TIOKAPOTYIIEHIA HA YHACTKE LEXA
OTCYTCTBYET, CICAOBATENBHO, BEPOATHOCTL BHINOTHEHMA 3a1auM (TYUICHHA NOKapa)
aBTOMATHYECKOIi YCTAHOBKOIT NOKapOTYMWeHMs Py = 0, BEPOATHOCTh NPEAOTBPALIEHHS
PAIBITOTO NIOKADA CHIAMN NOKAPHOIi OXpAHs! TAKAKE OTCYTCTBYET Py = 0.

Pacuem

o (popayne (P.6) ONPEACTHM NPOAOAHTEBHOCTS TOKATEHOTO NOKAPA {, , KT

G 100
s = 12,4 mun.

B My F 273

o (hopamyae (P.4) onpeaeiny npoesocts /7 B iiyae IOKATBHOTO MOKapa:

re H — PacCTOHie OT 3ePKAA TOPEHHS 0 KOHCTPYKIUMH MITEI NIEPEKDHITHA
(BriCOTa HOMEERHA), M.

Tlo pucynky P.4 Haiizem SKBUBATSNTHYIO NPOTOTKHTEILHOCT, TIOKAPA £, 11
KeE306ETONHO TLINTEI TEPEKPLITHA TPH TOPEHHI HILTYCTPHATLHOTO Macaa. Hlonyuin
6<0,54.
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1-HAF =12;2-HAF=15;
3-HAF =1,8;4-H/AF =2,
PrcyHOK P.4 — 3aBHCHMOCTS YKBHBAICHTHON IPOIOUKHTEBHOCTH TIOKAPA £, OT
IPOZIOTANTEALHOCTI TIOKAPA £, JU1A AKENE30GETORHBIX 1 OTHESAMIIEHHBIX
METAIHHIECKIX KOHCTPYKIUHii nIepekphiTis npi roperi JIBXK i 1K

Corzacho yerosmio sazaun Py = Py, = 0 mo Tabmmue P.2 maxom s
MEXHMYECKOTO 1eXa BEPOATHOCT BOSHHKHOBEHHA NOKapa, oTHecemmyio Kk 1 '
ouaz nomemenns Py = 0,6 - 10° m*rox’.

TaGmnna P.2 — BepOSTHOCTH BOSHUKHOBERHS 10/KaPA Py 15 MPOMBILITEHHbX

TOMEIICHHM,
- BepOATHOCTS BOSHHKHOBEHIS
TpoMbitenHbiTi 1ex - s S
noapa P, w/ron 10

Mo obpabotke cmnremimieckoro  kayiyka 1 5
[HCKYCCTBEHHBIX BOTOKOH W

lnteiinbie 1 nnannabbe 189
Mexaniueckie 0,60
MuctpymenTansisie 0,60
o niepepaGoTKe MACHBIX H PHGHEIX POAYKTOR 153
Copsieii npokaTkit MeTa08 1.89
Texcrunbioro nponssozCTRa 153
Prexrpocranuit 224

Tlo (opmyze (P.7) ONpeAeIM NPEACTBIYIO BEPOSTHOCTS OTKA30B KORCTPYKIliii B
yenosusx noapa P,:

n B

RS-t AR '

rae S~ niomak nona, M.




[image: image176.jpg]107°

R 6-107%-18-12

%7,7-107*

Hitepionupys aannbic Tabamis P.3, naxomis, uto = 3,22,

TaGmuma P.3 — 3uavieriin xapakTepucTinkn Gesonactocti

Bepotiioers otkason | Xapaxtepierika | Beportiocts | Xapakrepnctitka
KonCTpyKuti npi | Gesomacwoci ff | oTKason [ISr—
nowape P, KoucTpyKwii npn
nowape Py,
10 37 10 23
25 s 4.1 25 5 28
o510 44 o8 32
o 45 03 35
10 3.1 10 1,3
25| . 35 28 20
o8 38 os( 10 25
i 40 i 26

Tlo dopayse (P.8) onpezemins kodpien ornectofikocti:
Ky = 0,527 exp (0.36 - )~ 0.527 - exp (036 - 3.22) ~ 1,68
To dhopwyne (P.9) ompesieitinm TpeSyeMBiii PEAes OrHeCTORKOCTH fy:
to=Ky-t, = 16805 = 0,84 uaca.

Tpisep Ne2. Liebio pactiera smaseres onpeseseiie TpeSyemoii oruectolikocti
Kene300ETONNOI TTHTH MEPEKPHITHS HAX YIACTKOM MEXAHUYECKOTO LEXA B YCIOBHAX
oBheMHOro noKapa.

Hannvie drs pacuema

OnpeaeiTh TpeGyeMyio OTHECTOIKOCTL #e/1e300CTORHO IHTHI MepeKpbITILs
HAZL YHACTKOM MEXANHYECKOTO LIEXa B YC/IOBHSX 00BEMHOrO MOKApa MpH CROGOAHOM
TOpeiiit JPEBCCHib ¢ MIOTHOCTBIO TOKapHOfi Harpysk 20 kr - M°. Panvepsi
nomenteris 18 % 12 X 4 M, B OMEUIEHIN €CTh OZMH MPOEM C PasMepaMi 4 X 3 M.
TIpiHMMaEM, HTO JOMYCTHMAs BEPOATHOCTh OTKA30B KOHCTPYKIUAii B YC/IOBHAX NOKapa
Poon= 10" ron.





[image: image177.jpg]Pacuem
OBsem nomeenns pasen V= 18 - 12 - 4 = 864 M’ (V < 1000 ar').

To (hopsryze (P.3) onpeaeiny npoesocTs novewserits 17:
Vi
YL Vo> 1000 M3

Jr
YU jan v <1000,

rae A - nioutans npoema, M’
i~ BHICOTA NPOEMA B TIOMELIICHHH, M;
V'~ ovem noveuenns, M,

V3

n=4-3 23

Obuiee KomHecTaO ropioseii HArpy3kit G pasio:

G=20- 18- 12=4320 xr.
o Qopyyre (P.5) ONpeXenmM XapAKTEPHYIO ATHTEIBHOCTH OOHEMHOTO
noapa t,, 4

TJ%1 G 08, 4320138
e o &= —— ~0,46 4,
AR ) xny  6285-12-V3
e G- ofiliee KONMNECTRO rOpIUCii HATPY3KI [0 MaTepHata B K-
G =1,..M);
M- HHCIIO PAYIHUHBIX BHJOB HATPYKH;
ni— CpeuHsIs CKOPOCTH BHITOPAHHS j-T0 MaTephasa, Kr-(M*-Mui)
= cpeanss cKopocTs Bhiropariis Apeseciib,
Hap = 1.2 k(s am) 5
Q) - WA TeIOTA  CrOpAHMA  ADERECHNS,  paphas
= 13,8 MJLxokr

BecoBas 011 j-ii ropioueii arpysKi.





[image: image178.jpg]1-11=0253"%2-11=020m"
3-T=0,18m"%4-T1=0,15u"
5-M=0,12n"6 -11=008m";
7-T1=004n"
Piicynok P.7 — 3aBHCHMOCTE IKBHBATEHTHOIi IPOJOIKITENLHOCTH MOKApA [, OT
XapAKTEPHOI NPOIOTANTELHOCTH TIOKAPA £, ZUIS OPHCIAMHLICHHBIX METALIHHECKIX 1
Ke€300ETOHHBIX KOHCTPYKIU MEPEKpBITHS

Tlo picynky P.7 ONpeae/seM HKBHBICHTHYIO IPOOKNTEIBHOCTS NOKAPA , A1
KeNe300ETONNOI ILTHTHI NEPEKPLITIA NP BHINHCICHHBIX 3Havuersx 17 1 1, Tlonyuacy,
410 £, % 0,9 4. C yuetom sbrmescntioro s npuvepe Nel suasenis K, naiizes tpeGyemiii
npesien orwectoiikocTH f o dopyiyse (P.9):

to=Ky-t,=168-09 = 1,51 uaca.

Tpuvep Ned. Llensio pactera sBisercs onpeienienue TpeGyeMbX npeneon
OTHECTONKOCTH  CTPOMTENILHBIX  KOHCTPYKINHi MM BOSMOKHOCTH  peaisaiii
JIOKAJIBHOTO TI0KapA B HAYANLHON CTAIMH MOKADA M €rO NIOCIEAYIOMETO MEPeXola B
oGhenbiii moap. Hpi HTOM /U Kak0i CTazuu nokapa (HavanbHoii CTazui noKapa
1PH JIOKAIBHOM NOXKAPE) H CTA/IH PA3BHBLIET0CS roperis (0GbeMHBIii nojKap)) cejyer
OIPEENTE CBOIO IKBHBATIEHTHYIO NPOJOIKHTENBHOCTS.

lannvie 911 pacuema

TloMelleiie YACTKE MEXAHMHECKOTO 11exa ¢ KOO HaMH miomasio F = 210 » i
BBICOTOlE /i = 3,3 M. B NOMEILEHINH HMECTCs 1182 ABEPHBIX POEMA WHPHHOF a = 1.5 M 1t
BuicOTO b = 2 M. OCTeKICHHE NOMCUCHIA NPHISTO B NPOGMAX HApYAHbIX CTCil
nomazsio S = 7.6 3





[image: image179.jpg]ViebHas NOKADHAS HATPY3KA B ACCMATPHBAEMOM MOMEICHMH COCTABIAET
800 M/Lx-M”. TIpHHIMA% BCIO HAXOAUIYIOCH B MOMEIICHUM TIOKAPHYIO HATPY3KY 3a
JpeBecitity, 0Jly4ae, HTo B NOMeIeHIH Haxoautes 12000 Kr Apeseciis

JlonycTimas BEPOATHOCTb OTKA30B KOHCTPYKUHH NEPEKPHITHA Py 10°
CHCTeMA ABTOMATIHYECKOiH YCTAHOBKH NIOAKAPOTYIICHHS HA YHACTKE MEXAHI4ECKOTO 1eXa
OTCYTCTBYET, C/IEJOBATENLHO, BEPOATHOCTH BHINONHEHNA 30%a4M (TyUIEHHS NOKapa)
ABTOMATHYECKOIi YCTAHOBKOIi NOKApOTYMIeHHs Py = 0, BEPOATHOCTh NPEAOTBPALICHHA
PABHTOTO NOKAPA CHAAMS NOKAPHOIi OXPAHE! IPHHATA PABHOit P, , = 0.

Pacuem
B COOTBETCTBHH ¢ PHCYHKOM P.2 MHHHMATBHAS NPOAOTAHTENBHOCTS HAUAIBHON
CTam mOXapa fycy A Bhicotst H = 3 M w oGbema mowemenns V= 693 w’
tyen = 14 wn,

2

Pitc P.2 ~ 3aBHCHMOCTS MIHIMATBHO
NIPOROIAHTENBHOCTH HANANBHOT
Crami noKapa ((cn) T oGbeMa V.
W BbicoTh H nomemens.
H=3m:2-H=6M:3-H=12u

Tlo dopstyze (P.4) npoennocTs /7 5 ciysac IOKATBHOTO NOapa papia:

H 33 023
VF V210

B cooteercremnm ¢ pucymkos  P.3  onperemsen  dKeupaientayio
NPOIOKHTENLHOCT NIOKApA £, MPH JIOKATLHOM TOKape, KOTOphiii peanusyercs B
TeHEHMH fycn, /UIA KENEI00CTORHBIX KOHCTDYKIUAIi TEDEKDBITHA. DKBHBAICHTHYIO
NIPOZIOTANTE LHOCTS TIOKAPA £, 1A PACCMATPHBAEMOTO TOMELICHHS ONPEAETAEM 110

178




[image: image180.jpg]preyuky P.3 1 HauGonee GII3KOro suasenis (akTOpa NPOEMHOCTH, pasHoro 17 =
(kpisas 1) K sasenio dakropa npoemmocth /7= 0.23.

Tpeacraniennsic Ha pucynke P.3 JauHMe He NO3BOISIOT ONPEACIHTH
OKBHBAICHTHYIO IPOOKHTEILHOCTS OAKAPA {, Menee 20 MitH. VCI0BHO NpHHIMACM
OKBUBAIEHTHYIO MPOIOTKHTENBHOCTS TIOKAPA NPH JOKATHHOM NOKADE B TEHEHMH fycri
U1 KeNE300CTONHBIX KOHCTPYKLUMIi 1IepeKphITii £, = 20 Mith.

1,2

P

Pucynok P.3 — 3aBHCHMOCTS SKBHBAICHTHOM NPOJOAHTENLHOCTH NIOKApa 1,
OT MPOTOKITELHOCTI MOKApa 1A AEICIOBETONHEIX Hf OFHESAUUIICHHLIX
MCTAILINNECKIIX KOHCTPYKLU IICPEKPLITIS B YCIOBHSX JIOKAIBHBIX NOKAPOB 1,
(nan nposomiTensocTn HCII fy/c) npH ropemnin Teepsix
1 TPYAHOTOPIOUHX MATEpHAIO.
1A= 122w =15,
3-HAF= 1840 =22
s-uAF=24

B coorsercrami ¢ preynkom PG onpeiensie ¢ 3amacoM  HAIKHOCTH
OKBUBATEHTHYIO MPOIOTKHTENBHOCTS NOKAPA 1, NPH JOKAISHOM MOKAPE, KOTOpbIii
PeANI3YCTCA B TCUCHINN fycn, JUIA BEPTHKAIBHBIX KC/IC300CTORHBIX KOHCTPYKLLMi Kak
JUIS BEPTHKATLHEIX HE3AUMIICHHbIX METALIMICCKHX KOHCTPYKIH, MOCKOABKY TAKHX
JHHBIX JUIA Ke/Ie300CTORRBIX KOHCTPYKIIE HeT. JUis PACCMATPHBACMOTO MOMEILEHHS
OKBHBATEHTHAS IPOOTKHTENBHOCTS NOKAPA 1, 110 PHCYHKY P.6 13 HanGoee G1i3Kor0
swavterns aktopa mpoemocTH, paskoro 17 = 0.5 (kpusas 1), K 3naseniio pakropa
npoesmocti /7 = 0,23, CACAOBATEIbHO, HKBHBAICHTHAS NPOOTKHTEABHOCTS NOKIPA 1,
UpH  JIOKATBHOM TOKApe B TEUCHHH fycn A BEPTHKAILHBIX KEAC30GCTOHHBIX
KOHCTpYKLU cocTaBnseT £, = 13 M.
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Prcynok P.6 — 3aBHCHMOCTS IKBHBAICHTHOI NIPOJO/IKHTEBHOCTH NOKApA (,
OT NIPOZOANTELHOCTH MOKAPA £, ATA BEPTHKATBHBIX HEIAUIMILEHHEIX
METALIHNECKIX KOHCTPYKLIii

1-HAF =052 F=06;

3-HAF=07;4-wF =08

5-wF =106 HAF = 15;
7-HAF =20,

B COOTBTCTBINI € YCIIOBIEN JAH NI0CTE OKOHYANIS HANATBHON CTAIN NOKIP
TIEPEXOT i3 JIOKATIBHOTO B OGHEMIbI If B MOMERT IEPEX0A IOAKAPA 3 IOKATBHOTO B
OGbeMHIi TIPOHCXOMUIT BCKPBITHE OCTCKICHIS C COOTRCTCTRYIOIUIM YBCAMNCHHEM
npoemiocti. TakKke NPUHNMACM € ONEC/ICHHBIM 3AACOM HAJCKHOCTH, HTO K
MOMEHTY 3ABEPIICHH HANATHHON CTAHI NIOKAPA B NOMEIICHHH OCTACTCS Ta KE MACCa
NOKAPHOIi HATDY3KH, KOTOPAs GbLIA B HEM K MOMENTY HAYATa MOKapa.

To hopmyse (P.6) OlIpeesieM MPOAOIKHTEALHOCTS OGHEMHOTO TIOKAPA fy, MHI:
M G op
R L A
628551, ARy Ty 3y

12000- 13,8
6285-13,6 V2

82 MuH.

Tlo opwyze (P.3) onpexensie npoesocts noweteiis /7 npi oGsexon





[image: image182.jpg]AnsV > 1000 m*;

Ans V<1000 M3,

O6uem nomemenns pasen V= 693m (V < 1000 n*).

vz

N=136- e

0,25 %5

JUIs pacCMATPHBAGMOrO TOMCINCHHS B COOTBETCTBUH ¢ picymkom P.7
OMpeieAeN KBHBLICHTHYIO MPOJOTAITSBHOCTS NIOApA. £, TP 0GBCMHON MOKape
I8 KEACIOGCTONHLIX  KOHCTPYKIUTHi  MCPCKPHITIA TDH  3HANCHHAX MPOCMHOCTH
17=0.25 " (kpusast 1). C1e10BATEbHO, HKBHBAICHTHAS NPOLOTKHTENLHOCTS NOKAPA

£, DI OGHEMHOM MOAKAPE JUTH ETEI00ETORIBIX KOHCTPYKLIMii NIEPEKPBITILS COCTABIAET
£,= 120 s,

Pucynok P.7 — 3aBHCHMOCTE KBIBAICHTHOI NIPOOTAHTELHOCTH TIOKAPA £,
OT XaPaKTEPHOI NPOZIOTKHTETLHOCTH TIOKAPA £y
U OTHE3ALIMILIEHHBIX METAITIIECKIIX
HKCIEI00ETONNBIX KOHCTPYKIUIH iepeKpbITHA
2-1

3-1 omu"w m=0,15m"
5-T1=0,123°%6 -11=008m "%
7-11=0,04m"





[image: image183.jpg]J118 paceMaTPHBAEMOTO TIOMEIIEHHS B COOTBETCTBMH C PHCyHKOM P.§ onpezensiem
OKBHBAJICHTHYIO TIONOKHTEILHOCTD  TMOKAPA TPH  OGBEMHOM MOKApe  ATA
JKe/1e300ETORHBIX HECYLIMX CTEH MpH 3Hauennsx npoemtocti /7 = 0,25 m™* (kpusas 1).
OKBHBAICHTHAA NPOJONAMTENLHOCTS MOKAPA I, NPH OGEMHOM NOKape TS
KENE30GETOHBIX HECYWIMX CTH I, = 258 MHH.

o5 iz 2s
v

PuicyHoK P8 — 3aBHCHMOCTS KBUBAIEHTHOI NIPOZIOTAHTELHOCTH TIOKAPA £,
OT XapAKTEPHOIi IIPOIOIAHTELHOCTH OGBEMHOTO I0AKAPA 1,
U1 KETE300CTONBIX HECYLX CTel
1-T1=025 %% 2 - 11=0,20m **
3-T1=0,18M"%4-T1=0,15n""
5-M=0,12"6 - 1= 008 m";
7-T=0,04m"%

JL1% PACCMATPHBACNOTO MOMEINIEHHS B COOTRETCTBIN ¢ pHEyHKoM P.9 onpexensie
OKBUBAICHTHYIO MPOIOIKHTEABHOCTS  NOKapA NPH  OOBOMHOM MOKape s
Ke/Ie300CTORHBIX KOIOMH Npi 3iaseiiax npoestoctn 17 = 025 M (kpusas 1)
DKBHBAICHTHAA TPOIOIAKNTEIBHOCTh [OKADA f, NpH OGBEMHOM NOKape i
Kee300eTOHHbIX KOOI cocTapset £, = 192 Mith.
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Pucyrok P.9 — 3aBiCHMOCT JKBIBATEHTHOI NPOJOIKHTEIbHOCTH NIOKapa 1,
OT XapaKTEPHOTO BPEMEHI OGBEMHOTO MOKAPA f, JUIS ICHTPATBHO CAATHIX
KeiIe30GeTONIX Koot

1-1=025M"%2-11=020 m"
3-M=018m"4-T1=0,15m"
5-T=0.12m %6 -1=008 "

7-M=004n"

B pesy/ILTaTe HMEEM CyMMAPHYIO IKBUBLIEHTHYIO IPOOKHTENBHOCTS TI0/apa £,
C YUETOM HAuANLHOI CTATMM MOKAPA, KOTZA NOKAP ABIACTCA JIOKATHHBIM, & TAKKE C
YUCTOM J@TbHEFHIIIETO PASBHTIA NOKAPA, KOTA OH ABIACTCH OGBEMHB!

- 1A KeN1e306e TOHBIX KOHCTPYKLUiH MepeKpITHA £, = 20 +120 = 140 sy

- 1% KeNIe306E TOHBIX HECYIIMX CTe 1, = 13 + 258 =271

- JU1A KeNe306eTONMBIX KONOHH £, = 13 + 192 = 205 sin.

Cormaco TaGmuusi P.l npuuMMAEM JOMYCTHMYIO BEPOATHOCTS OTKA30B
KOHCTPYKIUti{ OT NOKAPOB Py AT BEPTHKATHBIX HECYUIX KOHCTPYKI (CTeHI,
KOIIOHHbI) H NIEPEKPHITHI PaBHONi P,y = 10°,

Corzacho ycnosmio samaun Py = Pyy = 0 mo Tabmuue P.2 maxom s
MEXaHHUYECKOTO 1eXa BEPOSTHOCTH BOHHKHOBEHMA MOkapa, oTHecemuoil k 1 M
ot novemenna Py = 0,6 - 10°* s rox”.

To (popatyze (P.7) OMPEAEHM NPEACBHYIO BEPOTHOCTE OTKAIOB KOHCTPYKLIMTi B
yesoBisx nowapa Py:
P

Pron,

B s A=) (-R) *





[image: image185.jpg]JU1s BEpTHKATILHbIX HECYUIX KOHCTPYKIUii (CTEHbI, KOIOMIb) i MepeKpbITHii:

1076

——279-107
6-107¢-210 7,910

Murepronupys aaumsie TGt P.3, naxoans, uto f= 3.21.
Tlo dopatyae (P.8) onpeacim koxpuenT ornecToiikocTi:
Ky = 0,527 exp (0.36 ) ~ 0,527 exp (036 - 3.21) ~ 1,67
Tlo oparyse (P.9) onpexemin TpeSyesbie NPEAeb OrHECTORKOCTH fo:
ty =Ko ts,
— TpeGyebiii Mpefen OTHECTOMKOCTH /U KeNei0GETOHbIX HECYUX CTeH

cocTapiser fo = 453 Min.

— TpeByeMbiii NEZen OTHECTONKOCTIH AU AeTE300TONNbIX KOTOMH COCTABTET
1o=342 .

~ Tpelyenbiii NpeAen OTHECTONKOCTH 18 KeNe300CTORHBIX KOHCTpYKIUii
NIePEKPHITIA COCTABISET fy = 234 Mith.

Tpuse B pedasyuu TOCT P 12.3.047-2012 donyuens onevams.
- @pazy noce popuyan (P.2) credvem samucamn: «Ecxu ycioue (P.2) snovtemca, mo sopovan uazpyaa
Pachozocena cocpedomoreno — & noxeuen Gyem 0xaN n0Xap.»;
= Hocaeouuis atay n.P. .2 axecmo cewwi wa matuyy 4 coesams ccowtny ua maGiuy 3;
Sacotos0k matuunt P.3 sanucam caeoyious oGpas: « s xapaxmepucmusi Gesonacnoem




[image: image186.jpg]3navenns noKasaTeselt HOKAPHOIi ONACHOCTI HEKOTOPHIX HIBIIYATHHb BElIECTS

Mpuoien

e 1

e | Bemecrso | Xunuec- | Monsp- | Tewnepa- | Tewne- |  Koncrantsi yparenws | Temnepatyp | Hixmit | Xa- | Tenio-
wn Kas Has Typa | parypa Auryana -wwit | xonmen- | pak- | Ta
dopwysa | macca, | senbtur, | caso- wntepsan | Tpawon- | Tepu- | cropani
Kr K Boc- snauenwii | wwii [cruka | 5, K/l
R naave- xoncrant | mpezen | se- | !
nenns, ypasuenns | pacnpocr | mec-
“ Antyana, | pa-nenns | Tsa
U naaven,
Cua
% (06.)
A B Ca
T 2 3 ] 5 3 7 3 9 10 i 2 13
1. [Awinaerar | CiHi0; | 130,196 | +43 | +290 | 629350 [1579,510] 221,36 | 25-147 108 |JIBK| 29879
s
2. [Avinen CiHy, | 70,134 | <I8 | +273 | 5,91048 |[1014.294[ 229,78 | -60=100 149 |JBK| 45017
3
3. |wAwwnonwii| CH,O | 88,149 | +48 | +300 | 63073 |1287.625| 16133 | 74¢157 146 |JIBXK| 38385
cupr 0
3. [Amwmarc NH; 17,03 - 650 - - - - 150 | 1T | 18585
5| Aunann CHN [ 93,128 | +73 | +617 | 6,04622 | 1457,02 [ 176,19 | 35-184 13| DK | 32386
s
6. |Aucramae- | CiH,0 | 44053 | 40 | +172 | 631653 |1093,537| 23341 | -80:20 412 |JBXK| 27071
T 3
7. [Aueren CiHy | 26038 - 335 - - - - 25 | IT | 49965
(BB)

185
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8. [Aucton CHO | 5808 BE) 3535 | 637551 | 1281721 |237.088|  -15:93 27 |JBK| 31360

9. [Bewmaossii | CiHhO | 108,15 790 TS B B - B [ERNIYS B
cnmpr

10, [Benson Cae | 713 BTl F560 | 561391 | 902275 | 178,09 | 2046 T43 [ JBK | 40576

6.10906 | 1252776 | 225,178 | 7:80

TT_[T3-byraanen | Cifly | 54,091 < 2R - - - - 20| T | a7

12, [n-byran Citlio | 58.123 s +405_| 600525 | 968098 |242,555| -130:0 18 | T | 45713

13, [1Byren Cilly | 56,107 - 384 - - - - 16 T | 45317

14 [2-Byren Cily | 56107 < 324 - - - - 18 IT_| 45574

15. |nbymaa- CH0y | 11616 | 29 | +330 | 625205 | 1430418 | 210,745 59+126 135 [ BK | 28250
uerar

16 [sropbym- | CollpO: | 11616 | +#19 | +410 B B - B T4 |7BK| 28202
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ML - kr
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anvmmmcTpatuBibX stannsx W = 8-10%) 13.80
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