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Pacuer HeoOXomMMOro BpeMEHH »HBaKyalldd JIIOJACH W3 TIOMENICHUH TMpu TOXKape:
Pexomenpamuu. - M.: BHUUIIO MBJI CCCP, 1989.

W3noxeH MOpAIoOK pacueTa HEOOXOTUMOIO BPEMEHH, 3BaKyallMH JIIOJeH M3 MOMEICHHH
Pa3IMYHOTO Ha3HAYEHHUS IIPY BOSHUKHOBEHHWH B HUX I10XKapa.

[Ipu pemeHuyn 3agaun yYUTHIBAIKCH CIEAYIOINUE OMAcCHBIC (PaKTOPHI MOXKapa: MOBBIIIICHHAS
TeMIiepaTrypa Cpeibl; AbIM, NPUBOASIIANA K MOTEPEe BUIUMOCTH, TOKCHUYHBIC Ta3bl; MOHUKEHHAsS
KOHIIEHTpanus Kuciaopoaa. OnpeneneHue HEOOXOAMMOTO BPEMEHHU dBAKyalliy MPOU3BOAMIOCH IO
YCIIOBUIO TOCTHMIKEHUS OJHUM H3 3TUX (PAKTOPOB MPEACIBLHO JTOMYCTUMOTO ISl YeIOBEKa 3HAUCHUSI.

[IpennazHaueHsl UIs  WHXEHEPHO-TEXHUYECKHX  PAOOTHUKOB  IOKAPHOM  OXpaHBbI,
npernoiaBaTeneil, caymarenel mokapHo-TEXHUYECKUX YUeOHBIX 3aBe/ICHHH, COTPYTHHUKOB HAY4HO-
HCCIEA0BATENbCKUX, IPOEKTHO-KOHCTPYKTOPCKHUX, CTPOUTENIBHBIX OPTaHU3ALUN U. YUPEXKICHHM.

Tabn. 4, mpun.1, 6ubnauorp.: 4 Ha3B.

Pexomenpanuu paspadoransl cotpyaaukamu BHUNIIO MBJ[ CCCP T. I'. MepkyImkuHoH,
1O. C. 3otoBeiM 1 B. H. Tumorenko.

BBEJEHUE

XapakTepHasi 0COOCHHOCTh COBPEMEHHOTO CTPOUTENILCTBA - YBEIMUEHHE KOJINYECTBA 3IaHHM
C MaccoOBbIM IpeObIBaHueM mioAel. K X 4nciy MOKHO OTHECTH KPBIThIE KyJIbTYpPHO-CIIOPTUBHBIC
KOMILIEKCHI, KHHOTEATPhI, KIyObl, Mara3uHbl, IIPOU3BOJICTBEHHBIC 3aHHs U T.1. [lokKapsl B TaKuX
MOMEIICHUAX HEPEAKO COMPOBOXKAAIOTCS TPABMUPOBAHUEM U T'HOenbio ojeil. B mepByto ouepens
3TO OTHOCHUTCS K OBICTPOPa3BHBAIOIIMUMCS MOXKapaM, MPEACTABISIONINM PeallbHYI0 OMAaCHOCTD ISt
YCJIOBCKA YiKC UCPC3 HCCKOJBKO MUHYT IMOCJIC UX BOSHUKHOBCHUSA U OTIIMYAIOIIUMCA WHTCHCHBHBIM
BO3JICHCTBHEM Ha JIOJcH omacHbIX (akTopoB mokapa (MII). HaubGonee HamexHBIH Ccrocod



obecrieyeHrs: Oe30MaCHOCTH JIIOACH B TAKMX YCIOBHUSAX - CBOEBPEMEHHAs! 3BaKyallus U3 MOMELICHHUS,
B KOTOPOM BO3HUK I10Xap.

B coorBerctBun ¢ T'OCT 12.1.004-85. CCBT. "lloxapnas ©6e3omacHocTh. OOmue
TpeOoBaHUs", KOKIbIH OOBEKT MOHKEH HUMETh Takoe OOBEMHO-TUIAHHMPOBOYHOE W TEXHUYECKOE
WCIIOTHEHHUE, YTOOBI dBaKyaIlus JIFOJCH U3 MOMEIIEHUs OblIa 3aBepIieHa 10 MOMEHTA JTOCTHYKCHHS
O®Il mpenenbHO MAONYCTUMBIX 3HA4eHMH. B cBA3M ¢ 3TUM KOJIMYECTBO, pasMepel U
KOHCTPYKTHBHOE HCIIOTHEHUE IBAKYAIIMOHHBIX ITyTEH U BBIXOJIOB OMPEACIISIOTCS B 3aBUCUMOCTH OT
HE0OXOIMMOTO BpPEMEHU IBaKyalllH, T.€. BpEMEHH, B TE€YCHHE KOTOPOTO JIFOU JOKHBI MTOKUHYTh
MOMEIIEHHE, HE MTOABEPrasCh OMMAaCHOMY JIJIS )KU3HH M 3JI0POBbS BO3JEHCTBHIO ToXxapa /1/. JlanHbie
0 HEOOXOJMMOMY BPEMEHH SBaKyalluu SIBISIFOTCS TAaK)Ke UCXOAHOW WMHGOpMaIueid Ijs pacdera
ypoBHsS oOecrieueHuss O€30MacHOCTH JIIOACH TpH MmoXkapax B 3AaHusX. HeBepHoe ompeneneHue
HEO0OXOIMMOTO BpPEMEHHM HSBaKyallMd MOXET MPUBECTH K MPUHSATHIO HEMPABUIBHBIX MPOCKTHBIX
pelieHU 1 YBETUYCHUIO CTOMMOCTH 3IaHUN WM K HEJOCTATOYHOMY OOeCIeueHNI0 0€30MMacHOCTH
JIIOJIeH B CITydyae BOSHUKHOBEHMS MOKapa.

B cootBercTBMM ¢ pekoMeHaanusMu pabotel /1/, HeoOXomumoe BpeMs SBaKyaluu
pacCUUTHIBACTCS KaK MPOU3BEICHUE KPUTHYECKOM I YeJIOBEKa MPOJOJLKUTEIBHOCTH MOXKapa Ha
kodpdurimeHT 6e3onacHoCcTH. [1o KpUTHYECKON TTPOAOHKUTEIHFHOCTRIO TIOXkKapa Mopa3yMeBaeTcs
BpeMsl, IO UCTEYEHUU KOTOPOTO BO3HUKAET OMAacHasi CUTyallusl BCIEACTBUE TIOCTHXKEHUSI OJTHUM M3
OOII npenenbHO AOMYCTUMOTO AJisi YesioBeKa 3HadeHus. [Ipu 3Tom mpeanosiaraeTcs, 4To Kax bl
omacHbId (HaKTOp BO3JEHCTBYET Ha 4YeIOBEKa HE3aBUCHUMO OT JAPYTHX, TaK KaK KOMIUIEKCHOE
BO3JICUCTBUE M3MEHSIONIMXCSI BO BPEMEHU PATMYHBIX KAYECTBEHHBIX U KOJIMYECTBEHHBIX
couetanuid MII, xapakTepHbIX Uil HAYAJIBHOTO MEPUOJA PA3BUTHUS MOXKapa, OLICHUTh B HACTOSAILEE
BpeMsl HE TPEJCTAaBISICTCS BO3MOXHBIM. KoadduiHeHT 0e30macHOCTH YYHTHIBAET BO3MOXKHYIO
MOTPENTHOCTh MPH PELICHUH TOCTaBIeHHOH 3a1a4uu. OH npuauMaetcs paBabim 0,8 /1/.

Takum o0pazom, s ompeneneHuss HEOOXOAMMOTO BPEMEHHM »JBaKyallud JIoJeH u3
MOMEIIEHUS HY)KHO 3HaTh AuHaMuKy MII B 30He npeObiBanus sojieii (paboueii 30He) U TpeaeabHO
JONYCTUMBIE JUIsl YEJIOBEKa 3HadeHMs Kaxxaoro u3 Hux. K umcny O®II, xoTopsle npeacTaBisioT
HauOOJIBIIYI0 OMACHOCTH IS JIIOJIeH B MOMEIICHUH B HaualbHBINA MepHo] OBICTPOPa3BUBAIOIIETOCS
Mokapa, MOTYT ObITh OTHECEHBI: MOBBIIICHHAs TEMIIEpaTypa Cpeabl; AbIM, MPUBOIAIIUI K TOTEpe
BUJIUMOCTH; TOKCUYHEE TPOAYKTHI TOPEHUS; MOHMKEHHAs! KOHIICHTPAIUs KUCIOPO/a.

Metonuka pacdera HEOOXOAMMOIO BPEMEHM »JBaKyalluM, H3J0XKEHHasT B HACTOSIINX
peKOMeHaanusx, paspadorana Ha ocHoBe poBenaeHHbIXx B0 BHUUIIO MB/J] CCCP teoperndeckux
W DKCIEPUMEHTANIbHBIX HccienoBaHuii nuHamMuku O®II, neldcTByOMMX HA KPUTHYECKOW MJis
YyeloBeKa CTaJuy TOoKapa B NOMEIICHHSX pPa3jIMyHOro Ha3HaueHus. B kadecTBe MpenenbHO
JONYCTUMBIX Juisl moae ypoBHel O®II ucnonp30Baiuch 3HAYCHHS, MOJTYYECHHBIE B PE3YJIbTATE
MEINKO-OMOIOTUYECKUX UCCIIeIOBAaHUI BO3ACHCTBUS HA YETIOBEKA PA3IMIHBIX OMACHBIX (PaKTOPOB.

1. OBIIME IMOJIOKEHU A

PexoMenganuu npeaHasHaueHbl ISl pacdeTa He0OXOIMMOr0 BPEMEHHU dBaKyalllH JIIoJel U3
MOMEIIEHUN PA3IMYHOTO HAa3HAUEHUsS, B KOTOPHIX BO3HHUKAET mMoXxap. PacderHbie QopMymsl
ITOJIYYEHBI C YUETOM CIEAYIOIUX JOMYIICHUN!

4epe3 OTKPBITHIC IPOEMBI IPOHUCXOIUT TOJIBKO BHITCCHCHHE I'a3a U3 IMOMEIICHU S,

a0COJIIOTHOE JABJICHUEC ra3a B IOMCIICHUH MIPH I10XKAPE HC U3MCHACTCA,



OTHOIICHHUC TCIUIOIIOTCPL B CTPOUTCIIBHBIC KOHCTPYKIUU K TEIJIOBOU MOIIIHOCTHU oO4ara
MoJkapa MOCTOSIHHO BO BPEMEHU,

CBOMCTBA CpeIbl U yICIbHBIE XapaKTEPUCTHKH TOPSIIErO MPH IOKape MaTepuaia (HU3Iias
paboyast TerioTa Cropatusi, AbIMOOOpa3yIoIIas CrIoCOOHOCTh, YAETbHbIA BBIXOJ TOKCHUHBIX Ta30B
U T.J.) IOCTOSIHHBI,

3aBUCHMOCTH BBITOPEBIIEH Macchl MaTepuana OT BPEMEHH INPEACTABIAET CO00H CTEMEeHHYIO
GbyHKIHIO.

[Ipennaraemasi MeToIMKa MPUMEHUMA JIJIsl pacdeTa HEOOXOAMMOT0 BPEMEHU SBaKyalluu Mpu
OBICTPOPA3BUBAIOIIMXCS TMOXKapax B IMOMELICHUAX CO CPEIHUM 32 pacCMaTPUBAEMBIA TEPUOJ
TEMIIOM YBEIIMYCHHS TeMIIepaTypbl cpeibl 6onee 30 rpag-mun . Takue moxKapbl XapaKTePH3YIOTCS
HaJIMYMEM TPUCTEHHBIX LUPKYISILUOHHBIX CTPYH M OTCYTCTBHEM YETKOM I'paHUIBl CJIOS JIbIMA.
Hcnonb3oBaHue pacyeTHbIX (OpMyN AJisi TOXKAapOB C MEHBIIUM TEMIIOM pOCTa TEeMIIEpaTyphbl
MIPUBEET K 3aHIKEHHUIO BETMYMHBI HEOOXO0AMMOT0 BPEMEHHU IBAKyalllH, T.€. K YBEJIHMUEHHIO 3amaca
HAJEKHOCTH MPH PEIICHUN 3aJIauH.

2. METOJIMKA PACYETA HEOBXOJIUMOI'O BPEMEHHU 3BAKYAIIAY JIFOIEN
W3 IOMEIIEHUI ITPA IMTOXKAPE

2.1.006muii mopsiI0K pacyera

Ha ocHoOBe aHanm3a MpOEeKTHOTO pelIeHUs] 00bEKTa ONPEACISIOTCS TEOMETPUIECKHUE Pa3MephI
MOMEIIEHUsI U BBICOTA paboumx 30H. PaccuuThiBaeTcss CBOOOAHBIH 00BEM MOMEIICHHS, KOTOPBIMA
paBeH PAa3HOCTH MEXIY T'€OMETPHUYECKUM OOBEMOM TOMEIICHUS W 00BEMOM O00OPYHAOBAHUS WIIH
NPEeIMETOB, HaXOAAUIMXCS BHYTpH. Eciam paccuutaTh CBOOOIHBIH 0O0BEM HEBO3MOXHO, TO
J0MyCKaeTcsl MpUHUMaTh ero paBHbIM 80 Y%reomerpuueckoro oobema /2/.

Jlanee BHIOMpAIOTCS pacUETHBIE CXEMbI Pa3BUTHS M10Kapa, KOTOPbIE XapaKTEPU3YIOTCS BUJIOM
rOpIOYEro BEIleCTBa WJIM MaTepualia U HalpaBICHUEM BO3MOXKHOTO PacHpOCTpaHEHUs IJIaMEHHU.
[Ipu BBIOOpE pacueTHBIX CXE€M pa3BUTHS IOXKapa CIeAyeT OPHUEHTHPOBATHCS MPEXIE BCEro Ha
HAJINYHE JIETKOBOCIUIAMEHSIOIIMXCA ¥ TOPIOYHMX BELIECTB U MAaTEPUAIOB, OBICTPOE U MHTEHCUBHOE
TOpeHHE KOTOPBIX HE MOKET ObITh JUKBUIUPOBAHO CHJIAMU HaXOJSALIMXCS B MOMelIieHnu Joei. K
TaKuM BEIIeCTBAM W MaTepHallaM OTHOCSATCA: JIETKOBOCIUIAMEHSIIOIIUECS W TOPIOYUE KUJIKOCTH,
Pa3phIXJICHHBIC BOJIOKHHCTBIE Marepuayibl (XJIOMOK, JIEH, yrapbl W T.JI.), Pa3BCHICHHbIC TKaHH
(HanpuMep, 3aHaBeChl B TeaTpax WM KUHOTEATpax), JCKOPAlMU B 3PEIUIIHBIX MPEIIPUSTHSIX,
Oymara, IpeBecHas CTPY)KKa, HEKOTOpbhIe BHIbI TMOJIMMEPHBIX MAaTECpUAIOB (HAIpUMeEp, MATKHI
MICHOTIOJINYPETaH, OPTCTEKIIO) U T.1.

Jns KaxI0i M3 BBHIOPAHHBIX CXEM DPAa3BUTHS IOXKapa PACCUMTHIBACTCS KpPUTHYECKas IS
r

. i
YesioBeKa MPOJOJIKUTENILHOCTD M0XKapa Mo CIeYIOUMM (aKkTopaM: MOBBILICHHON Temneparype ¥
P T

. i
; TIOTEpE BUAUMOCTHY B ABIMY *¥1; TOKCHUYHBIM razaM %!, MOHMKEHHOMY COAEPKaHUIO KHCIOpoaa
0y
%1, [lomydeHHBIC 3HAYEHUSI CPABHUBAIOTCS MEXKIY COOOW M M3 HHUX BBIOMpAETCS MHUHUMAJIBHOE,
KOTOPOE M SBJISCTCS KPUTHUYCCKOM MPOIOJIKUTEILHOCTBIO MTOKapa NO J41 pacueTHOH cxeme.

3areM ompenensercs HauboJiee oMacHas CXxeMma pa3BUTHs MOXkapa B JaHHOM momerieHuu. C

o . .
9TOW LEIBI0 MO KaXIO0M M3 CXEM PACCUMUTHIBAETCS KOJMYECTBO BBITOPEBINETO K MOMEHTY ¥1,
Mmarepuana M U CpaBHUBAETCS C OOMIMM KOJIMYECTBOM JAHHOro Marepuana Mj, KoTopoe MOKET
OBITH OXBAUEHO IOXAPOM II0 paccMaTpuUBaeMoi cxeme. PacueTHble cxeMbl, IpU KOTOpPBIX Mi>M,j,



MCKITIOYAIOTCS U3 JajbHeIero ananmmsa. M3 ocTaBmnXcsi pacueTHBIX CXeM BhIOMpaeTcs Hambosee
OlacHas CXeMa pa3BUTHA TOXapa, MPU KOTOPOH KpUTHUECKas MPOAOHKUTEIBHOCTh IMOXKapa
MUHUMAaJbHA.

IMogyyennoe 3HaueHue i, NPUHMMAETCA B KAa4e€CTBE KPUTUYECKOH IPOJOIDKUTEILHOCTH
IIo’Kapa Jiisl pacCMaTpUBAEMOT0 IIOMELICHMUS.

ITo 3mayeHuio t,, ompezpensercs HEOOXOAMMOE BpEMs 53BaKyallUd JIOJEH U3 JaHHOTO
IIOMEIEHU.

2.1.1.0npenenenne reoMeTpUYECKUX XapaKTEPUCTUK MOMeIleHH s

K ucnonp3yemMpIM B pacyeTe reOMETPUYECKAM XapaKTEPUCTUKAM MOMEIEHUSI OTHOCATCA €r0
reOMEeTPUYIECKUit 00beM, MpuBeAeHHast BbicoTa H M BbIcOTa Kaka0# u3 pabounx 30H h.

I'eomerprueckuii 00beM onpenensieTcss Ha OCHOBE pa3MepoB M KOH(UTYpaLUU TOMEIICHUS.
IIpuBeneHHass BBICOTA HAXOAUTCS, KaK OTHOLICHME TI€OMETPUUYECKOro o0beMa K IUIOLAaau
TOPU3OHTAIFHONW TPOEKIMM IMOMEUIeHUs. BpicoTa pabodeld 30HBI PAaCCUUTHIBACTCS CIEAYIOIIUM
obOpazom:

=k +17-058

rae hyy - BBICOTA OTMETKM 30HBI HAXOXKIEHHS JIONEH HAx IMOJIOM MOMEUIECHUs, M, O -
Pa3HOCTB BBICOT M0J1a, paBHAs HYJIIO MPU TOPU30HTATILHOM €0 PacloiOKeHUH, M.

Cnenyer uMeTh B BUIY, YTO MaKCUMaJIbHOW OMACHOCTU MPH MOKape MOJBEpPraroTcs JIOJH,
HaxoJsIIMecs Ha ypoBHE Oojiee BBICOKOW OTMeTKH. Tak, mpu ompeneieHuH HeoOXOIUMOro
BPEMEHU DBaKyalluy JIFOJICH U3 mapTepa 3pUTEIBHOrO 3aja C HAKJIOHHBIM IOJIOM 3HaueHue h s
napTepa HY)KHO BBIYHCIISITH, OPUCHTHUPYSACh Ha YAAJCHHBIC OT CIEHBI (PACIOJIOKEHHBIC Ha
Han0oJIee BHICOKOH OTMETKE) PSIIIbI Kpece.

2.1.2.Bpi00p pacueTHBIX CXeM Pa3BUTHS MOKapa

Bpemst BO3HMKHOBEHHsI ONACHBIX Ui YeJOBEKAa CUTYyallMil TpH TOXKApe B TOMEIICHUH
3aBUCUT OT BUJAa I'OPrOYMX BCHICCTB U MATCPUAJIOB U IJIOIIAAW TOpPCHUA, KOTOPAs, B CBOIO O4YCPC/b,
00yCIIOBIMBAETCSI CBOMCTBAMHU CaMHX MaTEPUAIIOB, & TAKXKE CIIOCOOOM HMX YKIIAJKH U pa3peuicHHUs.
Kaxkgas pacdyeTHas cxema pa3BUTHS I0XKapa B IOMEIIEHUH XapaKTEpU3yeTCs 3HAUYEHUSMU JBYX
nmapaMeTpoB A M N, KOTOPBIE 3aBUCAT OT ()OPMBI TIOBEPXHOCTH TOPEHHUS, XapaKTEPUCTUK TOPIOYUX
BEIIECTB U MAaTEPHAIIOB M OMPEIEISIFOTCS CIEAYIOMIUM 00pa3oM.

1. JIns ropeHus TerKkOBOCIUIAMEHSIOIIMXCS U TOPIOYUX JKUJIKOCTEH, pa3auThIX Ha Tuiomaau F:

Opd  TOPEHUH  JKUIAKOCTH C  YCTAHOBHMBIICHCS  CKOPOCThIO  (XapakTepHO  yis
JICTKOUCTIAPSIFOIIUXCSI KUIKOCTECH)

A=y Fou=1
I€ Y - YAeJIbHAasl yCTAHOBUBLIASICSA MAaCCOBAsI CKOPOCTh BHITOPAHUS KUJIKOCTH, krm 2 e

MIPU TOPEHUH KUJIKOCTH C HEYCTaHOBUBIIECHCS] CKOPOCTHIO



A=D,6?-w-F-ﬁfrm,ﬂ=1,5’ 1)
TAC Tem - BpeMH YCTaHOB.HeHI/IH CTa]_[I/IOHapHOI‘O pen(HMa BBIFOpaHI/IH KNIKOCTH, C.

2. Jlna KpyroBoro pacmpoCTpaHEHHs IUJIJaMEHM 10 TIOBEPXHOCTH  PaBHOMEPHO
pacnpeiesIeHHOTO B TOPU30HTAIBHON MIJIOCKOCTH TOPIOYEro MaTepuana

A=105.y -V n=3 @)

rae V - nuHEHHas CKOpOCTh pacHpOCTPAaHEHUs IUIAMEHHM 110 IOBEPXHOCTH TOPIOUYETO

Marepuana, M-c

3. J1ns BepTUKaIbHOW MJIM TOPU3OHTAIBHOM MOBEPXHOCTU TOPEHHUS B BHUJIE MPSAMOYTOIbHHKA,
OJlHa M3 CTOPOH KOTOPOIO YBEJIMYMBAECTCS B JIBYX HANPABIEHUSAX 3@ CUYET PaCHpPOCTPaHEHUs

aMeHu (HalpuMep, TOPU30HTAIbHOE HAIIPSHKEHUE OTHS 110 3aHaBECY I0CIIE 0XBaTa €ro IIaMEHEM
110 BCEH BBICOTE)

A=W-V-b,ﬂ=2 (3)

rae b - meprneHauKyISIpHBIN K HATPaBICHHIO ABHXCHUS IJIAMEHH Pa3Mep 30HbI TOPEHHS, M.

4. ]I BepTHKAIbHON MOBEPXHOCTH TOPEHUs, MMEIOIIel (GopMy mpsMoyroibHuKa (TropeHue
3aHaBCCa, OANHOYHbIX I[GKOpElI.[PIfI, TOprOYrUX OTACIIOYHBIX HJIIHA O6JII/II_IOBO‘IHI:IX MaTCprajIoOB CTCH
[PY BOCIJIAMEHEHUHU CHU3Y JI0 MOMEHTA JIOCTH)KECHHSI TUIAMEHEM BEPXHET0 Kpasi MaTepuaia)

A= 0667 w Vp Vyn =3 (@)

rnie Vo m Vg - cpemHHMe 3HAUCHUS TOPU3OHTAIBLHOW M BEPTUKAIBHOH CKOPOCTH
pacnpocTpaHeHuUs IJIAMEHHU 10 TOBEPXHOCTH MaTepHara, M-c

5. Jlnst OBEPXHOCTH TOPEHHUs, UMEroIei hopMy nuianHapa (TOpeHue MmakeTa AeKOpannuii nin

TKaHeH, pa3sMELLEHHbIX ¢ HeKOTopbIM 3azopom) <1 = 208w Vr Vg, n=3

Kaxnoii paccMarprBaeMoli pacueTHOM CXeMe PUCBAUBACTCS MOPSAKOBBIA HOMEp (MHIIEKC |).

2.1.3. OmnpeaeneHue KPUTHYECKOH MNPOIOTKHTEJHLHOCTH MOXKapa [Jsi BbIOPaHHOM
CXeMbI ero pa3BUTHSA

Pacuer tqp j TPOU3BOOUTCS B cienyromei nocinegoBarenbHOCTA. CHayana HaxoIUTCA
3Ha4YeHHUE KoMIUiekca B

B=fV,Q]

rne Q - Hu3mas TemoTa CropaHWs Marepuana, OXBaueHHOro IieMeHeM (mpu
paccMaTpuBaeMom cxeme), MI[)K-Kr'l; V - ¢cBOOOIHBIA 00BEM ITOMELLEHNUS, Mo,

3areM paccuuTHIBAaeTCS MapaMeTp 1o Gpopmyse



A i
=_. 14. —
z = exp[ H]_

Jlanee ompexaensieTcsl KpUTHYECKAs MPOJODKUTEIBHOCTh TOXKapa sl JAHHOHW |-i CXeMbl
pa3sBUTHS 110 KKIOMY U3 ONACHBIX (PAKTOPOB!

a) TOBBIIIIEHHON TeMITepaType

of s

e =1— In|1+
oA 27344, )

J

riae {p - HavanmbHas Temneparypa B nmomemenuu, °C;

0) moTepe BUAUMOCTH

w I

J

1
SIE A m{l_f/’-]n[l,[:lﬁ-a-ﬁ')}_l )
20.08-D. 2

riae o - ko3 duuueHT oTpaxkenus (ab0e10) MPEIMETOB Ha MyTAX 3BaKyaluu; £ - HauaabHas
OCBEIICHHOCTh MyTeH 3BaKyaruu, jJK; D - meiMmooOpa3syromas crmocoOHOCTh TOPSIIEro MaTepHaia,

2 -1,
Hom kr—;

B) MOHMKEHHOMY COJICP’KaHUIO KUCIOPOaa
- .1
1 A,

5 | B 0,044
LA [ QU —
LR P B L,
! L 40,27 |2
V

rae Loy - pacxon kuciopoja Ha cropanue 1 Kr ropsiiero Marepuaia, KT-KT

I) KaKAOMY M3 ra3000pa3HbIX TOKCUYHBIX ITPOJTYKTOB TOPCHUS

1
£ = E.h[l_g}_l A
Bl z

rJie X - IPeaeIbHO JOMYCTUMOE COIEpKaHUe JAaHHOTO ra3a B aTMocdepe MOMEIICHHS, KM
(xcoz = 0,11krm3; xco = 1,16:1G kr-mM™: xper = 2310 krm /3.

Omnpenensiercs KpuTU4ecKas NPOJ0JKUTENBHOCTD MOXKapa AJIs JaHHON PacYETHON CXEMBbI

T
L

IE .0, 'IT}
wj"ﬁwj"ﬁwj

o, =min gk ¢

rae i =1, 2, ... N #HAEKC TOKCHYHOTO MPOJYKTa TOPCHHUSI.



[Ipy OTCYTCTBUHM CHEUMAIBHBIX TpeOOBaHMI 3HAa4YeHHUS o M E TPUHUMAIOTCS PABHBIMH
coorBercTBeHHO 0,31 501K.

2.1.4.0npenenenne HauboJIee ONMACHOMH CXeMbl Pa3BUTHS M0Kapa B MOMeIleHHH

[Tocne pacuera KpUTHUECKOH MPOJOHKUTEILHOCTH MOXKapa JJisl KaKJ0W U3 BEIOPaHHBIX CXEM

X
€r0 Pa3BUTHA HAXOIUTCS KOJIMYECTBO BEITOPEBILErO K MOMEHTY 1,,j MaTepuana =~ ¥ Lo

Kaxkmoe 3HaueHWe B paccMaTpHBaeMoOil - cxeMme CcpaBHUBAeTCs ¢ IokazareneM M.
PacuerHple cxeMbl, P KOTOPBIX Mj>Mj, KaKk yKe O0TMEYajaoCh, MCKIIOYAIOTCA U3 JajlbHEUIIErO
paccMoTpeHus. M3 ocTaBHIMXCS pacueTHBIX CXeM BbIOMpaeTcsi HaubOosiee omacHasi, T.e. Ta, Ui
KOTOPO KpUTHYECKas IPOJOILKUTEILHOCTh MUHUMANbBHA by, = Min{tey;}.

ITonyyennoe 3HaueHHe tg, ABIAETCA KPUTUYECKOM IPOJOKUTENLHOCTRIO IIOXKapa JUls
JTaHHOM paboyeil 30HBI B pacCMaTPUBAEMOM MTOMEICHUH.

2.1.5.0npeneseHue HEOOXOAMMOr0 BpeMeHH IBaAKYaIlUH

HeoOxonuMoe Bpemst sBakyaluu o€ M3 JaHHOW palOoueil 30HBI paccMaTpHUBAEMOTO
IIOMEIIECHUS PaCCUUTBIBAETCS 110 (popmyie:

rie ks - kKoaddumuent 6e3omacHoctu, k; = 0,8.

Hcxonnaple maHHBIC ISl PACY€TOB MOTYT OBITH B3SATHI M3 Tabk. 1-4 MpuioKeHUs WU W3
CIIPaBOYHOM JIUTEPATYPBHI.

2.2. Ilpumepsl pacyeTa

[pumep 1. Omnpenenuth HEOOXOAMMOE BpEMs SBaKyalldu JIOJACH W3 3PUTEIHLHOTO 3alia
kuHoTeaTpa. /nuHa 3ana paBHa 25 M, mupuHa - 20 M. BricoTta 3a51a co CTOpoHBI ClieHbl - 12 M, ¢
MIPOTUBOMOJIOKHOM CTOPOHBI - 9 M. J[MHAa rOpU30HTAIBHOIO ydacTKa IMoMa y CLEHbl Ha HYJIEeBOU
OTMETKE paBHa 7/ M. BalkoH 3pUTENBHOTO 3aJia PACIIOIOKEH Ha BBICOTE / M OT HYJIEBOW OTMETKH.
3anaBec maccoil 50 Kr BBINTONHEH W3 TKAaHW CO CIEAYIOIMUMH XapakTepuctukamu: Q = 13,8
MJDx-kr'; D = 50 Hom?kr'Y; Log, = 1,03krkr; Leop = 0,203krkr Y Leo = 0,0022krkr™; y =
0,0115Kr-M2-C'1; Vg = 0,3M-c'1; Vr = 0,013M-c'1. OO6uBKa Kpecen - MeHONOJNYPETaH, OOTIHYTHIN
nepmatuHoM. HauanbHas Temnepatypa B 3aie paBHa 25 T, HauanmbHast ocBemieHHOCTh - 40 Ik,
00BbeM MPeAMETOB B 00OPYAOBAHUS - 200M°.

1. OnpenensieM reoMeTpuYeCcKrUe XapaKTEPUCTUKH MTOMEIIECHHUS.

['eomerpuuecknii 00beM paBeH
20.[12.25-05.(25-7). 3]:546[]3.\;3'

[IpuBenennas BeicoTa H ompenensercs, Kak OTHOIICHHE TEOMETPHUYECKOro obObeMa K
IJIOILA I TOPU3OHTAIBLHOM MPOEKIIMH MTOMELIEHUS



H=ﬂ=m,9ﬁ
20. 25 _

[Tomemienue coaepKuT ABe pabouyue 30HbI: apTep U 0aaKkoH. B cOOTBeTCTBUM € yKa3aHUIMH,
npuUBEICHHBIME B pazjene (2.1.1),HaxouM BBICOTY KaX10i paboueii 30HbI

st maprepah=3+1,7-0,5-3 =3M;

g ankoma h=7+1,7-05-3=71.

CBo0OonausbIil 006eM moMmentenns V = 5460 - 200 = 5266°.

2. BoiOupaem pacyeTHble cXeMbl moxapa. [IpuHIMNHAIbHO BO3MOXKHBI JBa BapuaHTa
BO3HUKHOBEHHS M PACIPOCTPAHECHUS TOXKapa B JAHHOM IIOMEIICHUHU: MO 3aHABECY W IO psaaMm
kpecen. OmHako 3aropaHwe IEPMATHHOBOM OOMBKM Kpeciia OT MaJIOKAIOPHHHOTO HCTOYHHKA
TPYTHOOCYIIECTBUMO U MOKET OBITh JIETKO JIMKBUAUPOBAHO CHIIAMU HAXOJISIIIIUXCS B 3QJI€ JTIOACH.

CrnenoBatenbHO, BTOpas cXxeMa MPaKTHYECKHU HepeaabHa U OTHaJaeT.

ITo hopmye (4) Haxoaum

— - Srcd n =

A =0,667-0,0115-0,013-0,3 = 2,99 1kx-c™; n = 3.

3. Onpenensem t, npu a = 0,3,B = 351xkr.

[TapameTp Z HaxOaUM IS IBYX PaOOUYMX 30H:

z= EXP(H : E] e 167,
115 GasTKoHA 10,9) 108
=£ e 1?4£ =U?443
10,9 10,9

JUIA IapTepa
[Tocnenyromue pacuetsl t,, IpoBoaAUM A7 KaKA0H U3 pabo4nXx 30H.

Jlst 6ankoHa:

%
i = L PUM L > =101¢;
2,99 10 (273+25) 167

1k
5@:{ 351 ]n{l_ﬁﬁzﬂ-m[l,ﬂﬁ-ﬂj-dm)}} _ese

= 2,99 107 20-351.50.1,67



tat = _ B - 044 =99¢,

5
2,99.10 [351'1’03+o,2?].1,57
5260

)%
oo o) 1 —~Inf1- 0260 011 =[1,1?-1D?-]n[1—4,86)'1]}§
28910 351.0,203.1,67

(oTpHLaTETBHOE YMCIIO TIOJ 3HAKOM Jiorapr(Ma 03HayaeT, 4YTO AMOKCH]] yIIIepo/ia B JaHHOM
Cllydae He MPEJICTaBISIeT ISl YeIOBeKa OIIAaCHOCTh U B pacdeT He OepeTcs);

a4
331 5260-0,16-107° Y
f;‘gﬂ:{w.hll_351'00022-16?:| } :[1,1?.10?_111(1—4,73j ]

(oxcua yriieposa Take HE OMaceH).

CrnenoBarensHo, 1 OalKkoHa b = s {101’65’99} = 65¢.

AHaJIOTUYHBIN pacyeT MPOU3BOJANM U ISl mapTepa:

%
¢l = i_j-]n 4 10= 2 =151c;
12,9910 (273+23). 0,443

1

15
m:{ 351 m{l_ﬁﬁzm.mﬁ,mimz.m)}} 10oe

¥ 1299107 20.351. 500,443
av¥
by = 2955110-5']11 =725 1930’044 =160
= I T 4027|0443
( 5260 ]

3HaueHue Z s maprepa MeHble, yeM A 6ankoHa. CreoBaTeslbHO, BbIEIEHUE TOKCHUHBIX
MPOJYKTOB TOPEHUS HEe OYAET OMAaCHBIM IS YeJOBeKa U B 3TOU paboueii 30He. Torma ans maprepa
t,, = {151,102,160} = 102.

4. TIpoBepsieM, omlacHa JI BRIOpaHHAs pacueTHas cxema

qurst Gankona m = 2,99-10 (65) = 8,2kr<50x«r;

JUIS IapTepa m = 2,99-1(5-(102)3 = 31,7xr<50xr.

CrnenoBarenbHO, cXeMa oracHa /it 00enx paboymnx 30H.



5. OnpenensieM HEOOXOAUMOE BpEeMs IBAKYaIUH JIFOIeH

u3 naptepa tys = 0,8-102 = 82 ¢ = 1 Mum,;

¢ Oankona t,s = 0,8-65 = 52 ¢ = 0,8un.

[Ipumep 2. OmnpenenuTh HEOOXOAUMOE BpeMs DSBaKyalldd JIOJEH U3 TOMEIICHUS
MOJITOTOBUTEJILHOTO I1€Xa JIbHOKOMOMHATA, UMEIOLIET0 pa3Mepsl 54x212x6m. ['oprounii MmaTepuain
(men) B konmmyectBe 1500KT paBHOMEpPHO pasioxeH Ha ruromanan 230%18u, eme 250kr HaxoaaTCs
Ha JIGHTE TpaHCIopTepa mHUpUHONW 2 M. PabGouast 30Ha jroel pacroyiokeHa Ha OTMETKE 8 M.
HauanpHbie 3HAUCHUST TeMIIepaTyphbl U OCBEIICHHOCTH B moMmemeHnn cooTBeTcTBeHHO 20 C u 60
JIK.

1. OnpenensieM reoMeTpUUECKNE XaPAKTEPUCTUKH TOMEIIECHHUS

H=6m;h=18+1,7+0,50=3)

V = 0,8:(54 212 6) = 5495@".

2. BeiOupaem pacueTHble CXeMbl pa3BHTHsI Toxapa. [I0CKOJIbKY BO3MOKHO 3aropaHue Kak
CKJIAUPYEMOT0, TaK M TPAHCHIOPTHPYEMOTO JIbHA, TAKUX cXeM Oyner nse. [y mepBoil U3 HUX MO
bopmyite (2) Haxoaum

A1 = 1,05-0,0213:(0,05F 5,59-1F kr-c% n = 3,

3HAYeHUS Y U V B3STHI U3 TMPUITOKEHUS.

COOTBETCTBEHHO, [UIsl BTOPOii cXeMbl 1o (popmye (3)

A2=0,0213-0,05-2 = 2,131@rc?* n= 2.

3. IIpoBoaum pacyer t1 U L2 COrIacHO peKoMeHAaluusM, coaepkamumMes B pasaene 2.1.3.
[Tpunumaem o = 0,3. OcranbHble UCXOAHBIE AAaHHBIE OepeM W3 YCIOBHS 3aJaud, a TaKXKe U3

IMPUIIOKCHUSA, YUYUTBIBAsdA, YTO IIPpU T'OPCHUU JIbHA Haubosiee ONacHBIMU TOKCHYHBIMU IMpoAYKTaMU
rOpCHUS ABJIAIOTCA OKCUI U JUOKCU]T YTJICPpOAA.

z= E : exp(l,él : %J =132

OmnpenenseM tp1, B = 3227kr; 6
Torma
- %
toy = i?_j-]n 141020 =191¢,
# 55910 i [2?3+ 2[]:]- 1,22

1
. _{ 3327 [, 549501 (105.0,3 Em)rr

ol = 363¢;
559-107 | 20-3327-337-132




o 1327 1o 0,044 175e
5.59.10 [332?. 12%

54350

+D,2?] <132

#1550.107 ©3327.0,0039 1,32

- akE
_3 1
0 = {—332? i1 23220 116 10 } } = {5,??.10? .]:1[1—3,84)_1]%

(oTpunaTenBHOE YMCIIO MO 3HAKOM JiorapudmMa O3HavaeT, 4yTo moBbimieHue coaepkanus CO
B JIAHHOM CJIy4ae He OMAacHO U MOXET HE MPUHUMAThCS BO BHUMAaHUE);

1 %
foh = —332?_5-111 1- %0 01 =[5,??-10?-]n[1—3,94)_1]%
559-10 3327036132

(mrokcupa yriaepo/ia Tak:Ke He IPUHAMAETCS B pacyeT).
Taxum obpaszom t,,, = {191,363,175} = 17%.
Omnpenensiem t,,2. B = 3227xr; z = 1,32.

Torna

i b
toy = i?z-]n 141920 =429¢;
213107 | (273420132

i A

3307 0,044
tos == In|1- ’ =374e;
2 1213.107 [332?-1,83 =

543950

+D,2?]- 1,32

L

_ ERD-1
m 332?_3_111 1_54950-]11[1,05-0,3-60) 19
21310 | 20-3327.3.37-132

VYBenuueHue conuepkaHus B arMocepe OoKcHIa W TUOKCHIA yriiepofa B JAHHOM ciydae
TaKXe He OMacHo s yesoBeka. Clie10BaTeNbHo,

t,2 = Min{429, 374, 1119} = 374.
4. OmnpenensieM My ¥ My CIEAYIOMUM 00pa3oM
my = 5,59-10 (175) = 300xr;

m, = 2,13:10 (374) = 298kr.



[Tockonmbky My = 298 kr>My = 250 kr, BTOpasi cxemMa M3 pPacCMOTPEHHS HCKIIOYAeTCs.
CnenoBatenbHO, t, = tp1 = 175c¢.

5. OnpenensieM HEOOXOIUMOE BpEeMsI IBaKyaIuu Jrojiel u3 nomenieHus tys = 0,8-175 = 140
= 2,3MuH.

Ipumep 3. Tpebyerca HaiiThu HeoOXOoOUMOE BpeMsl  dSBaKyallMd JIIOIeH U3
MexaHooOpabartsiBaromiero mexa pasmepom 104x72x16,2v, B KOTOPOM MPOW3OIIET aBapUHHBIN
pa3nuB M 3aropaHue macia Ha muomaau 420 M°. JTI0[¥ HAXOmsTCS HA HyJIEBOW OTMeTKe. Bpems
YCTaHOBJICHHS CTAallMOHAPHOTO pexkuma Bhiropanus macia 900 ¢ /4/. XapakTepuCTHKH TOPEHHS

Mmaclia.

., Q7 41,9M ik xr; D = 243Hn-m%kr'™; Loy = 0,282kr k1 Loop = 0, 7kr-kr ™ y = 0,03kr-M°
C .

1. OnpenensieM reoMeTpUUECKNE XaPAKTEPUCTUKH TIOMEIIECHHUS:
h=1,7w; V=0,8-104-72-16,2 = 9704¢.

2. lns ciydasi HECTAlHOHAPHOTO TOPEHHS KUAKOCTH Ha MOCTOSIHHOM ILIOIIAAN 1Mo (hopmylie
(1) naxomum:

0,03
+/500

A=0867. A420=02271=15

F= £ Exp[l,il . EJ = [],12

3. OmpenensieM t, npu o = 0,3u £ = 40nk. B = 2136kr; 16,2 16,2

Torna

) Y
if = ﬂ.]n 1+ 70 - 20 =362 o
* 0,277 (273+20). 012

-1 }is
72 {2136 ]n{l_9?044-111{1,05-0,3-40)} } _135¢.

= 0277 20.2136.243.0,12
1 A
o = 0212?’;2 T 72136 022’544 - (1710 (- 26) A
: S TR 027|012
( S7044 ]

-1 ,l/fs
{28 - T o s

t,, = Min{362, 135} = 135,



4. PaccunthiBaeM HEOOXOUMOE BPEMS IBAKyaIllUH JIFOJICH U3 IIOMEIICHUS
tis = 0,8-135 =108 = 1,8muH.

IIPU/IOKEHHE

Hcxonanbie 1aHHbIE 1JI51 TPOBEAEHHUs PacyeToB®

Tabmuma 1

VYaenbHas MaccoBasi CKOPOCTb BBITOpaHWS M HU3IIAS TEIUIOTAa CrOpaHus BEUIECTB U
MaTEepUaJIOB

* laubie Tabm. 1-4 8357161 U3 pador /1, 3, 4/.

VenapHas MaccoBas
BerectBa 1 MaTepuaibl CKOPOCTE BITOPAHHS yx10°, Husuas rerora 1
craiel cropanus Q, k/x-kr

bensuH 61,7 41870
IALICTOH 44,0 28890
Jlu>THIIOBBIN hUp 60,0 33500
benzoun 73,3 38520
Jl13enpbHOe TOIIITMBO 42,0 48870
Kepocun 48,3 43540
Ma3zyt 34,7 39770
HedTb 28,3 41870
DTUIIOBBIN CIIUPT 33,0 27200
Typounnoe macio (TI1-22) 30,0 41870
1301ponuIoBbIi COUPT 31,3 30145
130menTan 10,3 45220
Toxyon 48,3 41030
Hatpuii MeTanmnueckuit 17,5 10900
JIpesecuna (bpycku) W = 13,7 % 39,3 13800
JlpeBecuna  (McOenb B KHIBIX W 14,0 13800
anMuHUCTpaTUBHBIX 3MaHusax W = 8-10 %)

bymara pa3pbixjaeHHas 8,0 13400
bymara (KHUTH, )KYpHaJIbI) 4,2 13400
KHUTM Ha IepPEeBSIHHBIX CTEIIaKaX 16,7 13400
Kunormienka TpualeraTHas 9,0 18800
KapOonuToBble n3nenus 9,5 26900
Kayuyk CKC 13,0 43890
Kayuyk HaTypaabHBII 19,0 44725
OpraHn4eckoe CTEKJIO0 16,1 27670
[TomucTupon 14,4 39000
Pesnna 11,2 33520
TexcronuT 6,7 20900
[lenomonmypeTan 2,8 24300
BoJIOKHO mITaIeIbHOE 6,7 13800
BonokHo mranenbHoe B kunax 40x40x40cm 2,5 13800
[TommyTuieH 10,3 47140




VeapHas MaccoBas
BemecTBa 1 MaTrepuasl CKOpPOCTh BBIFO})aHI/ISI yx10°, Husuias renzora 1
e cropanus Q, k/x-kr
[Tonunponuiexn 14,5 45670
XJIOTIOK B TIOKaX p = 190kr-m™ 2,4 16750
XJT0TOK pa3phIXJICHHBIN 21,3 15700
UleH pa3pbIXJIeHHBIN 21,3 15700
Xtomnok + karpon (3:1) 12,5 16200

Tabauua 2

JluHeliHast CKOPOCTh PacpOCTPaHEHHsI TUTAMEHH T10 TIOBEPXHOCTH MaTEpHAIIOB

Cpenssisi TuHEeHas

Mexny Humu 0,2M

Martepuansl CKOPOCTh pPacCIpOCTpaHEHUS
miamenn Vx10°, Mmct

YTapsl TEKCTUIILHOTO MTPOU3BOJICTBA B PA3PHIXJICHHOM COCTOSTHUU 10,0
Kopn 1,7
XT0TIOK pa3phIXJICHHBIN 4,2
UleH pa3pbIXJIeHHBIN 5,0
Xs1omok + karpon (3:1) 2,8
/IpeBecuna B mTabesnsax mpu pa3IMuyHON BIAXHOCTH, B %0
8-12 6,7
16-18 3,8
18-20 2,7
20-30 2,0
6onee 30 1,7
[ToaBereHHbIC BOPCUCTHIE TKAHU 6,7-10
TeKCTHIIbHBIC MU B 3aKPBITOM CKiaje mpu 3arpyske 100kr-w ™ 0,6
Bymara B py/oHaX B 3aKPEITOM CKIIaJie Ipu pasrpyske 140kr-v 0,5
CHHTETHYECKHUI KaydyK B 3aKPBITOM CKJIaJie TIpH 3arpy3ke cBbiiie 29( 0,7
Kr-M
JlepeBsIHHBIC TIOKPBITUS II€XOB OOJBIION TIJIOMIAH, JIEPEBSIHHBIC 2,8-5,3
CTCHBI M CTCHBI, OT/ICTITaHHBIC IPEBECHOBOJIOKHUCTHIMU TUTMTAMU
CoJI0MEHHBIEC U KAaMBIIIUTOBBIE U3JEIIHS 6,7
Tkanu (xoscrt, Gaiika, 0513b):
[10 TOPU3OHTAIIN 1,3
B BEPTUKAJIHHOM HAINPABICHUH 30
B HOpMaJIbHOM HalpaBJIeHUHU K MOBEPXHOCTH TKaHEH MpU pacCTOSHUY 4,0

Tabauua 3

JIpiMo00Opa3yromias CiocOOHOCTh BEIIECTB U MAaTEPHAJIOB

BemectBa u maTepuais

JpiMoo6pa3yrorias cnocooHocTs D,

-1
Ho-m* kr

Tneuune

I'openue

byTri0BBINM CIUPT

80

bensuu A-76

256




JpiMoo6pa3yrorias cnocooHocTs D,

BemectBa u Marepuainsl Hm?kr't
Tnenue I'openne

JTuamnerar - 330
[{nkmorexkcan - 470
Tosyon - 562
Jlu3enbpHOE TOILTUBO - 620
JlpeBecHa 345 23
JIpeBecHOE BOJIOKHO (Oepe3a, ocrHa) 323 104
JICIT, TOCT 10632-77 760 90
Danepa, 'OCT 3916-65 700 140
CocHa 759 145
bepesa 756 160
JIpeBecHoBosiokHucTas mwuta (JIBIT) 879 130
Uluaoneym [1BX, TY 21-29-76-79 200 270
Crexnomiactuk, TY 6-11-10-62-81 640 340
[Tonmytunen, 'OCT 16337-70 1290 890
Tabak "FOOuneinsrii” 1 copr, pa. 13 % 240 120
[Tenommact [IBX-9, CTY 14-07-41-64 2090 1290
[Tenommact [1C-1-200 2050 1000
Pesnna, TY 38-5-12-06-68 1680 850
[TonustrieH Beicokoro fasneHus ([I1DBD) 1930 790
[Tnenka [1BX mapku I1J10-15 640 400
[1nenka mapku [1JICO-12 820 470
TypOunHOE Maciio - 243
UleH pa3pbIXJIeHHBIN - 3,37
TkaHb BUCKO3HAS 63 63
IATiIac JeKOpaTUBHBIN 32 32
Peric 50 50
Txkanb MeOeIIbHAs TOMYIIEPCTIHAS 103 116
[Tosl0THO MaTaToYHOE 57 58

Taonuua 4

V nenbHBIN BBIXO] (MOTPEOICHNE) Ta30B MIPH TOPEHUH BEIIECTB M MAaTEPHUAJIOB

V nenbHbI BBIXOJ (MoTpeGnenne) ra3os L, krkr™

BemecTBo nim marepuan Leo Leos Los Hig
X 10TI0K 0,0052 0,57 2,3 -
Jlen 0,0039 0,36 1,83 -
Xtomnok + karpon (3:1) 0,012 1,045 3,55 -
Typobunnoe macno TI1-22 0,122 0,7 0,282 -
Kabemn ABBT 0,11 - - 0,023
Kabemn AIIBT 0,150 - - 0,016
JIpeBecuHa 0,024 1,51 1,15 -
Kepocun 0,148 2,92 3,34 -
JlpeBecuHa, OTHE3AIIMINCHHAs IIpernapaTroMm 0,12 1,96 1,42 -
CJ1d-552
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