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PACYET HEOBXOIUMOI'O BPEMEHHA
3BAKYAIIUHA JIIOJAEN U3 MOMEIIEHUM TP ITOKAPE

PEKOMEHJIALINHA

WznoxeH mopsimok pacdera  HEOOXOOUMOrO BPEMEHM, 3BaKyallMM JIOJNEH M3 IOMEIIeHHN
Pa3IMYHOTrO Ha3HAYeHUS IPU BOSHUKHOBEHUH B HUX IOXKapa.

[lpu pemieHun 3ajayvl YYUTHIBAJIKHCH CIEAYIOUIME ONAacHble (DAKTOpHI IOXKapa: MOBBINICHHAS
TemmepaTypa cpeibl; AbIM, NPUBOAIIMM K IOTepe BUAMMOCTH; TOKCHYHBIE Ta3bl, MOHMKEHHas
KOHLIeHTpauus kuciopoaa. OrpeznereHne HEOOXOAMMOIO BPEMEHM 3BaKyalldd IPOHM3BOAMIIOCH MO
YCIIOBHIO JOCTHXKEHHST OJJTHUM M3 3THX (DAKTOPOB MpeEIeNIbHO TOMYCTUMOrO JUIS YeIOBeKa 3HAUCHHSI.

[Ipenna3HaueHsl 151 MHKEHEPHO-TEXHUUECKMX PaOOTHHUKOB MOKAPHOHW OXpaHbl, Ipeno/iaBareiie,
cIymiaTtesnei mokapHO-TEeXHUUECKUX Y4eOHBIX 3aBeJeHHH, COTPYIHUKOB Hay4YHO-HCCIIEI0BATEIbCKUX,
MIPOEKTHO-KOHCTPYKTOPCKUX, CTPOUTENBHBIX OpPraHU3aLUi U. yUpeKIeHuH.

Pexomennanuu paspadoransl corpyaaukamu BHUMIIO MBJ] CCCP T. I'. Mepkymkunoii, 0. C.
3oroBeM 1 B. H. TumoreHxo.

BBEJEHUE

XapakTepHasi 0OCOOCHHOCTh COBPEMEHHOI'O CTPOHMTENHCTBA - YBEIHUCHHE KOJNHYESCTBA 3IaHUI C
MaccoBbIM MpeObiBaHueM Jofei. K MX YHCITy MOXHO OTHECTH KpPBIThIE KYIBTYPHO-CIIOPTUBHBIC
KOMILICKCBI, KHHOTEATPHI, KIyObl, Mara3uHbl, MPOU3BOACTBEHHbIC 37aHusA U T.A. [lokapsl B Takux
MOMEIIIEHUSIX HEPEIKO COMPOBOXKIAIOTCS TPaBMUPOBAHHEM U THOENbIO JIofiei. B mepByro ouepens
9TO OTHOCHUTCSI K OBICTPOPA3BHUBAIONIMMCS MOXKapaM, MPEACTABISIONIMM PEATbHYI0 OMACHOCTh VIS
YenoBeKa YK€ 4epe3 HeCKOIbKO MHUHYT TOCTIE WX BO3HUKHOBEHHS W OTIMYAIONIMMCS MHTCHCHBHBIM
BO3JICHCTBUEM Ha JIIOJCH oOmacHeIXx (akTopoB mnoxapa (MII). Haubonee HamexHBIH CIocod
obecreueHns1 6€30MaCHOCTH JIFOJICH B TAKUX YCIOBHAX - CBOCBPEMEHHAS DBAKYaIHsl U3 MOMEIICHHUS, B
KOTOPOM BO3HHK TOXKap.

B coorBerctBuu ¢ 'OCT 12.1.004-85. CCBT. "lloxapnas 6e3omacHocTh. O6mme TpeboBaHus",
KaX/IbIif 00BEKT JIOMKEH UMETh TaKoe 00BhEeMHO-IUIAHUPOBOYHOE M TEXHHYECKOE HUCIIOIHEHUE, YTOOBI
9BaKyalus JIIOJCH W3 TOMEIIeHHs Oblia 3aBepilcHa jJ0 MoMeHTa noctwkenus O®II mpenenbHO
JOMYCTUMBIX 3HAYeHUH. B CBA3M ¢ 3TUM KOJHMYECTBO, pasMepbl U KOHCTPYKTUBHOE HCIIONHCHHE
9BAKYAI[MOHHBIX IIyTe W BBIXOMOB OMPENCISIFOTCS B 3aBUCHMOCTH OT HEOOXOMUMOrO BpPEMEHH
9BaKyallHH, T.. BPEMEHH, B TEUYCHHE KOTOPOTO JIFOAN JTODKHBI MOKUHYTH TIOMEIICHUE, He TI0IBEprasich
OIMACHOMY [UTS J)KHU3HU M 3[I0POBbsl BO37eHCTBUIO moxapa /1/. JlaHHBIE 1O HEOOXOIMMOMY BpEeMEHH
9BaKyallMd SIBISIFOTCS TakKe KCXOAHOW HWHGpOpMalumed sl pacdeta YpoBHA obecnedeHus
Oe30macHOCTH JIIOMICH MpH Mmokapax B 3MaHusix. HeBepHoe ompeneneHHe HEOOXOMUMOTO BPEMEHH
9BaKyallid MOXXET IMPHUBECTH K MPUHATHIO HEMPAaBUIBHBIX MPOCKTHBIX PEIICHUH W YBETHMUCHHIO
CTOMMOCTH 3JIaHH{ WIH K HEIOCTATOYHOMY OOecCreueHnto Oe30MacHOCTH Jofiell B ciydae
BO3HHUKHOBEHHS MOXKapA.

B cooTBeTcTBHM ¢ peKOMEHIANUSIMU paboThl /1/, HEOOXOMMOE BpeMs IBaKYAIlMH PACCUHUTHIBACTCSI
KaKk MPOM3BEACHHE KPUTHYCCKON Ui YeNoBeKa MPOJODKUTEIBHOCTH TOKapa Ha KOI(pQUIMEHT
Oe3onacHocTy. [loJ KPHUTHYECKON MPOJOKUTENFHOCTRIO MOXKapa MOAPa3yMeBaeTcsl Bpems, Mo
HCTCYCHUH KOTOPOTO BO3HHKACT OIACHAsl CUTYAllMs BCIEACTBUE JOCTIKCHUS omHuMm u3 OOl
MpeaebHO JOMYCTUMOTO JUTsl YelIOBeKa 3HaUeHHs. [Ipy 3TOM MPEAIoNaraeTcs, 4YTo Kax /bl OMacHbIH
(bakTop BO3ICHCTBYET Ha dYeNOBEKAa HE3aBHCHMO OT JPYrHX, TaK Kak KOMIUIEKCHOE BO3jciicTBHE
H3MEHSIONINXCS BO BPEMEHH pA3IMYHBIX KAYECTBEHHBIX M KOJNHYECTBEHHBIX coueranuit MII,
XapaKTepPHBIX JUIA HAYalbHOrO MEepHOda PAa3BUTHS MOXKapa, OICHHTh B HACTOAIIEC BpeMs HE



MIPE/ICTaBISIETCS] BO3MOKHBIM. K03 uimeHT 0e30macHOCTH YYHTHIBAET BO3MOXKHYIO MOTPEUIHOCTH
TIPU pelIeHu  MoCTaBIeHHOH 3anaun. OH nmpuHuMaercs pasasiM 0,8 /1/.

Takum oOpaszom, s onpeneneHns: HEOOXOJAMMOro BPEMEHH 3BaKyallMH JIIOJIEH M3 MOMEIIEHUs
HY)XHO 3HaTh JuHaAMHUKy MII B 30He mpeObiBanus mozaei (padodeil 30HE) U TpenesbHO TOMYyCTHMBbIE
U 4YeJloBeKa 3HaueHHs Kaxaoro u3 Hux. K wmcmy O®II, xoTOpbie MPEACTaBISIOT HAHOOIBIIYIO
OITACHOCTH JUIS JIIOJIel B TIOMEUIEHNH B Ha4YaJbHBIA MEpHOJl ObICTPOpa3BUBAIOLIETOCS MOXKapa, MOTYT
ObITh OTHECEHBI: IIOBBIIICHHAS TEMIeparypa Cpenbl; AbIM, MPUBOSIIMNA K IOTepe BUIUMOCTH;
TOKCHYHEE MPOAYKTHI TOpEHUsI; IOHMKEHHAs! KOHLIEHTPaIUs KUCIIOpOoa.

Meroauka pacuera HEOOXOOMMOTO BpPEMEHH JBaKyallud, U3JIOKEHHas B  HACTOSIIMX
peKoMeHanuaX, pa3padborana Ha ocHoBe mpoBeaeHHBIX B0 BHUMIIO MBJ] CCCP TeopeTndeckux u
SKCIIEPUMEHTANILHBIX UccieoBanuii nuHaMuku O®II, nelicTBYyIONMX HAa KPUTHUUECKOW ISl YeloBeKa
CTaauM IMOXKapa B MOMEIIEHUSIX Pa3IMYHOrO Ha3HaueHHsA. B kauecTBe HpelenbHO JOMYCTHMBIX IS
mozeit ypoBHeit O®II ncrnonp3oBanuch 3HAYESHUsI, TOTYIEHHBIE B PE3YJIbTaTe MEIUKO-OMOIOTHYECKHX
WCCIIeJOBAaHUH BO3CHCTBHUS HA YEIIOBEKA PA3IMYHBIX OMACHBIX (PAKTOPOB.

1. OBIIIME IMOJIOKEHUA

PexomeHmanuu mnpeHa3sHadeHbl I pacueTa HEOOXOIMMOIO BPEMEHHM 3BaKyallud JIoAed u3
MOMEIIEHUH pa3InuHOro Ha3HA4YeHUs, B KOTOPBIX BO3HUKAET Moap. PacyeTHble ()OpMYIIBI MONTYUYEHBI
C YYETOM CIIENYIOIUX JIOMYILEHUH:

4yepe3 OTKPBIThIE IPOEMBI IPOUCXOAUT TOIBKO BHITECHEHHE I'a3a U3 IOMEILECHUS;

a0COTIOTHOE JJaBJIEHHE r'a3a B TIOMEILEHHHU MIPH MoXape He H3MEeHIeTCs;

OTHOIIIEHHUE TEIUIONOTEPh B CTPOHUTENbHbIE KOHCTPYKIMU K TEIUIOBOM MOIHOCTU OdYara IHoxapa
MOCTOSIHHO BO BPEMEHU;

CBOMCTBA Cpellbl U YeNIbHbIE XapaKTEPUCTUKH TOPSILIEro NpH IoXkape MaTepuaa (Hu3mas padoyast
TEIUIOTa CrOpaHusd, ABIMOOOpa3yrolas CIIOCOOHOCTb, YAENbHBIH BBIXOA TOKCHYHBIX Ta30B U T.H.)
MOCTOSTHHBI;

3aBUCUMOCTb BBITOpEBLIEH Macchl MaTepHana OT BPEMEHH IPEACTaBIAeT COOOH CTENeHHYIO
(YHKIHIO.

IMpemyaraemast MeToiuKa IpPUMEHHMa JUId pacdeTa HEeOoOXOAUMOrO BPEMEHU 3BaKyallud IpH
OBICTPOpPa3BUBAIOIIUXCS MOKApax B IIOMELIEHUAX CO CPEIHHUM 3a PacCMaTpUBAEMBIH NEPHOJ TEMIIOM
yBEJTMUEHHs TEMIEepaTyphl cpeibl 6oee 30 rpaa-Mun . Takue Mokapbl XapaKTePU3YIOTCA HAIHUHEM
MIPUCTEHHBIX IMPKYISLHOHHBIX CTPYH M OTCYTCTBHEM UYETKOM I'paHMIIBI Cios JbIMa. Mcnonp3oBaHue
pacyeTHBIX (OpMYI Ul IIOXKAPOB C MEHBUINM TEMIIOM POCTa TEMIEPaTyphl NPUBEIET K 3aHUKCHHUIO
BEJINYMHBI HEOOXOAUMOTrO BPEMEHH IBAKyallly, T.€. K YBEJIMUCHHUIO 3allaca HaJASKHOCTH NIPU PELIEHUH
3a/1a4M.

2. METOJUKA PACYETA HEOEXOJIMMOI'O BPEMEHHU 3BAKYAILIUU JIFOJEN U3
MOMEIIEHUH ITPA IIOKAPE

2.1. O0muii nopsIoK pacuyera

Ha ocHoBe aHaymyM3a IPOEKTHOTO pEHICHHS OOBEKTa ONpPEeNEISIOTCS T'eOMETPHYECKUE pPa3Mepbl
MOMEIIIEHHUSI ¥ BBICOTA pabounx 30H. PaccuutsiBaeTcs CBOOOIHBINH 00BEM MOMEIICHUS, KOTOPBIN paBeH
Pa3HOCTH MEXIy TCOMETPUICCKUM OOBEMOM MOMENICHHS U 00hEMOM 000PYIOBAHUS WITH TIPEIMETOB,
HaxomAIMXCs BHYTpU. Ecin paccuntaTh CBOOOHBINH 00bEM HEBO3MOXKHO, TO IOMYCKAETCS MPUHUMATh
ero paBHbIM 80 % reoMeTpryeckoro oobema /2/.

Jlanee BBIOMPAIOTCS pPACUCTHBIC CXEMbI PAa3BHUTHS IOXKapa, KOTOPbIE XapaKTEPU3YIOTCS BHIOM
TOPIOYEro BEIIECTBA WM MATepHalia W HAMPABJICHHEM BO3MOXKHOTO PaclpOCTpaHeHHs IIaMeHu. [Ipu
BBIOOpPE PACUETHBIX CXEM DPa3BUTHs IMOXKapa CICAYeT OPHUEHTUPOBATHCS MPEXKIE BCErO HA HAIUYHE
JIETKOBOCIUIAMEHSIFOIIIUXCS. M TOPIOYMX BEIIECTB U MAaTepHAoB, OBICTPOS M WHTEHCHBHOE TOpPEHHE
KOTOPBIX HE MOXET OBbITh JUKBHAWPOBAHO CHIIAMH HAXOMAIIMXCSA B TOMeIlleHuu Jrojed. K takum
BEIIECTBAM W MaTephajaM OTHOCSTCS: JIETKOBOCIUIAMCHSIOIIMECS M TOPIOYHE KHUIKOCTH,
pa3pBIXJICHHBIC BOJOKHUCTBIE MAaTepUaibl (XJIOMOK, JIeH, yrapsl H T.[.), Pa3BEIlCHHbIC TKaHH
(HampuMep, 3aHABECHI B TeaTpax WM KMHOTEATPax), NEKOPAIHU B 3PEIIHIIHBIX TPEANPUITHSIX, Oymara,
JpeBECHasl ~ CTPYXKa, HEKOTOpble BHJABI  IMOJUMEPHBIX MAaTepHanoB (HAMpUMEp, MSTKUil
HEHOMONUYPETaH, OPICTEKIIO) U T. /.

Jlnst ka0 U3 BHIOPAHHBIX CXEM Pa3BHUTHS MOKApa PACCUMTHIBACTCS KPUTHUCCKAS JJIS YellOBeKa

MMPOAOJLKUTCIIBHOCTE ITOXKapa I0 CIACAYIOIUM (baKTopaM: TTOBBIIIICHHOM TEMIICPATYpPEC t};], oTrepe



BUAMMOCTH B JIBIMY t,gBJ,; TOKCHYHBIM Ta3aMm t:prj; HOHIKEHHOMY COJIEP/KAHUIO KHCIOPOAa t,f;zj.

[onyueHHble 3HaYEHHsI CPABHUBAIOTCSI MEXKLy COOOM U U3 HUX BHIOMPAETCS MUHUMAJIBHOE, KOTOPOE U
SIBIISIETCS. KPUTHYECKOH ITPOIOIDKUTENBHOCTBIO TIOXKapa No j-i pacueTHO! cxeMe.
3ateM ompezenseTcs Haubolee OlacHas cXxeMa Pa3BUTHSA MOXKapa B JaHHOM HoMermeHud. C 3Toi

LEJIBIO 10 Ka)K[[Oﬁ n3 CXEM paCCUUTBIBACTCA KOJIMYCCTBO BBIIOPEBUICTO K MOMCHTY tkpj , MaTepuajia myj

U CpaBHUBACTCA C O6H_II/IM KOJIMYCCTBOM JJaHHOI'0O MaTcpuajia Mj, KOTOPOC MOXKET OBITH OXBAaYCHO
oKapoMm I10 paCCManHBaEMOﬁ cxeme. PacderHbie CXEMBbI, IPHU KOTOPBIX mj>Mj, HUCKIIIOYalOTCA U3
I[aHLHeﬁmeFO aHanmuza. M3 ocraBmuxcs PaCyY€THBIX CXEM BI)I6I/IpaeTCfI HanbojIee OmacHas cxeMa
pa3BUTHA 1IOXKapa, rnpu KOTOpOﬁ KpUTHU4YECKaA MPOAOLKUTCIBHOCTD IMOKapa MUHUMaAJIbHA.
Ho;[yquHoe 3HAUYCHUEC txp IMPUHHUMACTCA B KAa4CCTBE KpHTH‘IECKOﬁ MPOAOJDKHUTCIIBHOCTU I10XKapa
JJIA pacCMaTprUBacMOro rnmoMeniCHus.
Ilo 3HaueHMIO tkp OIpCaACIACTCA HCO6XOZ[I/IMOC BpEMs 3BaKyallunu J'IIOI[Cﬁ U3 JAaHHOI'O IIOMCIICHU .

2.1.1. OnpeneJieHne reoMeTPHYECKUX XapaKTePUCTHK MOMeIIeHUs
K wucronb3yeMblM B pacdeTe T€OMETPHYECKHM XapaKTePUCTUKaM IIOMEIIEHUSI OTHOCSATCS €ro
reoMeTpuuecKuii 00beM, IpUBeeHHAast BbicoTa H 1 BrIcOTa Kax1oi u3 pabouux 30H h.
I'eomerpuueckuii 00bEM ONPEENACTCS Ha OCHOBE pPa3MEpOB M KOH(GUTIYPAIIUH IOMEIICHHS.
[lpuBeneHHast BbBICOTA HAXOAUTCS, KaK OTHOLICHHE T'E€OMETPHYECKOro O0beMa K IUIOMIAAN
TOPU3OHTAJILHOW MPOEKLUH IOMeNIeHusl. Brbicora paboueil 30HBI PAaCCUUTHIBACTCS CIIEAYIOLIM
obpazom:

h=h, +1,7-0,56
rae hyp, - BBICOTa OTMETKHM 30HBI HAXOXKACHHS JIIOAEH HaJ II0JIOM ITOMEIIEHHMs, M; O - pa3HOCTh
BBICOT I10J1a, paBHAs HYJIO IPU TOPU30HTAJIEHOM €r0 PaclooKEHHUH, M.

Cnenyer UMeTh B BHAY, YTO MAaKCHUMaJbHOM ONACHOCTH IpPHU IOXape IMOABEPraroTcs JIOIY,
HaxoJsIIIMecsl Ha ypoBHe Oojee BBICOKOH OTMETKH. Tak, IpH ONpelesIeHuH HeOoOXOJUMOrO BPEMEHH
9BaKyaluH JIOJIEH U3 apTepa 3pUTEeIBHOrOo 3aj1a C HAKIIOHHBIM TI0JIOM 3HaueHue h Ui maprepa Hy)KHO
BBIYHUCIIATH, OPHEHTHPYSICh Ha YIaJICHHBIE OT CLIEHBI (pacIiojo)KeHHbIe Ha HanOoJee BHICOKOW OTMETKE)
PpAABI Kpeced.

2.1.2. Be10op pacuyeTHBIX CXeM pa3BUTHUS MOKapa

BpeMst BO3HUKHOBEHUS OINACHBIX JJIS Y€IOBEKa CUTyallui IpU MOXKape B MOMELICHUH 3aBUCHT OT
BHJa TOPIOYMX BEIIECTB M MaTepuajoB U IUIOMAAM TOPEHHs, KOTOpas, B CBOIO OdYepensb,
00YCJIOBIIMBAETCSl CBOMCTBAMU CaMMX MaTEpUalioB, a TaloKe CIIOCOOOM MX YKIAIKU M Pa3perleHUs.
Kaxmas pacueTHass cxema pa3BUTHS NOXKapa B IOMEIIEHUM XapaKTepU3yeTcs 3HAUYEHUSIMH IBYX
rmapameTpoB A ¥ n, KOTOpbIE 3aBUCAT OT (POPMBI MOBEPXHOCTH T'OPEHHs, XapaKTEPHUCTHUK TOPHOYUX
BEILECTB U MaTEPHAJIOB U ONPENEIIIOTCS CIESAYIONIM 00pa3oM.

1. 514 ropeHus TErKOBOCIUIAM EHSIOIUXCS ¥ TOPIOYUX KHUIKOCTEH, pa3aUThIX Ha ruomanu F:

IIPU TOPEHUH KHUJKOCTH C YCTAHOBHMBUICHCS CKOPOCTBIO (XapaKTEpHO IS JIETKOWCIIAPSIONINXCS
HKHUKOCTEH )

A=y -F;n=1
rae y - yacibHas YCTAaHOBUBLIAACA MAaCCOBasA CKOPOCTHb BbII'OPAaHUA ) KUJIKOCTH, Kl"'M_2 C_l;
IIpyu TOPEHUHU KUIKOCTHU C HeyCTaHOBHBH.IeﬁCH CKOpPOCTBIO

A=0,67-w-F-\t_, n=15. (1)
TAC Tcp - BPEMS YCTAHOBJICHUSA CTAlIMOHAPHOI'O pEKHMMa BbIT'OpaHUA )KUAKOCTH, C.

2. JIast KpyroBOTO PACIPOCTPAHEHHS IIAMEHH MO MOBEPXHOCTH PABHOMEPHO PACIpPEICICHHOTO B
TOPH30HTAIBLHOMN MIIOCKOCTU TOPIOYEro MaTepHaa

A=1,05-w-V*, n=3, )

rae V - nuHelHas CKOpPOCTH pacCHnpOCTpaHCHHA IUIAMCHU IO IMOBEPXHOCTU T'OprOYEro marcpualia,
-1

cm

MC

3. Jlis BepTHKAIBHOU MIIM TOPU30HTAIBLHOMN MOBEPXHOCTH TOPEHUS B BHE MPSIMOYTOJIbHUKA, OHA
M3 CTOPOH KOTOPOr'0 YBEIMYMBAETCA B JBYX HAIpABIECHHAX 3a CUYET PACHPOCTPAHEHHS IUIAMEHU
(HampuMmep, TOPU3OHTAFHOE HANPSHKCHHE OTHS 10 3aHaBECy IOCIe OXBaTa €ro IUIaMEHeM IO BCei
BBICOTE)

A=y -V b, n=2, 3)
rze b - IeprneHUKyISPHBINA K HAlIPaBJICHUIO IBM)KEHNUS IJIAMEHH pa3Mep 30HBI TOPEHUsI, M.
4. Jlns BepTHKANBHOM ITOBEPXHOCTH TOpEHHs, UMeEIOIIeH (opMy IpPSIMOYrolbHUKA (TOpeHHe



3aHaBeCa, OJMHOYHBIX I[eKOpaHPII;'I, TOprOYMX OTACITIOYHBIX HJIN O6J'II/IHOBO‘IHBIX MaTepuraJioB CTCH MpU
BOCINTAMCHCHHHU CHU3Y 1O MOMCHTA JOCTHKCHUA INIAMCHEM BEPXHETO Kpast MaTepI/Iana)

A=0,667-y-V.-V,, n=3, @)
rae Vr u VB - CpCAHUC 3HAYCHUA FOpI/ISOHTaHI)HOﬁ u BepTHKaJ’IBHOﬁ CKOpPOCTH pacClpOCTpaHCHUA

TUTAMEHH 110 TIOBEPXHOCTH MaTephaa, M-c .
5. Jlng mOBEpXHOCTH TOpeHHs, MMeroei (GopMy IIMHApa (TOPEeHUE MakeTa JEKOpalui Win

TKaHEH, pasMeIeHHBIX ¢ HEKOTOphIM 3a30poM) 4 =2, (09 - V- Vr . VB , n=3.

Kaxxnoit paccMaTpruBaeMol pacueTHOM cXxeMe IMPUCBANBACTCS MOPSIKOBBIN HOMEp (MHIEKC j).

2.1.3. Onpenenenne KPpUTUYECKOI MPOIOIKUTETHLHOCTH MOKAPA I BLIOPAHHOI cXeMbl €ro
pa3BuTHs
Pacuer t,, ; mpousBoauTcs B cileayrolel mocnenoBarenbHOCTH. CHauaga HAaXOIWTCS 3HAYECHHE
KoMILIeKkca B

B=f(V.0)

rae O - HU3MIAs TEIUIOTa CropaHus MaTepualia, OXBAa4eHHOIO IuieMeHeM (TPH paccMaTpUBACMOM
-1 o
cxeme), MJIx'kr; V - cBOOOIHBIN 00bEM TOMEIICHHS, M.
3aTeM pacCUUTHIBACTCS MapaMeTp 1o GopMysie

z:i-exp 1,4-£
H H

Jlanee onpenensiercsi KpUTHYECKasi IPOJODKUTENLHOCTD TT0Kapa Ul JaHHOW j-H CXeMBbI pa3BUTHUS
TI0 KaXKJIOMY M3 OIaCHBIX (DaKTOPOB:
a) MOBBIIICHHOH TeMIlepaType

T

]
B 70—t A /
; (273 +1, ) 4
TJIE ¢y - HaYaabHas TeMIepaTypa B momemnienun, °C;
0) moTepe BUIUMOCTH

1
-1 n;
w_)B 1 V-In(1,05-aE) %
. =<—"-1In —
w Aj 20-B-D-z
rae o - xo3ddunueHt orpaxenus (anpbemo) MPEIMETOB HA IMyTAX 3BaKyalluu; E - HavyalbHas
OCBEIIICHHOCTh ITyTCH HBakKyaluH, JK; D - IpIMOOOpasyromias CIIOCOOHOCTh TOPSINEro MaTepuana,
HH'MZ'KF_I;
B) IIOHIDKEHHOMY COZACPIKaHUIO KUCIIOpOaa

b

W
0 B o004 ,
A

I 4 B-L,
/ — 240,27 |-z
V

e Lo, - pacxosl KHCIOpOaa Ha Cropanue 1 Kr ropsimero Matepuana, Kr-Kr'
T') KQKJOMY U3 Ta3000pa3HbIX TOKCUYHBIX POYKTOB TOPEHUS

1
A
. J
O K LS
Aj B-L-z
TJIe X - TIPEIeIBHO AOMYCTHMOE COEpPKAHHE TAHHOTO ra3a B aTMocdepe OMEIEH S, KM~ (Xcoy =
0,11 kr'M™; xco = 1,16-107 kr'M™; ey = 23-10° xrm™ /3/.
Onpenersercs KPUTHIeCKas MPOIOJHKUTEIBHOCTE TIoKapa sl JAaHHOW PacyeTHON CXEMBI
T OB ,0, ,TT
tkpj Kpj’tkpj’tkpj’tkpj}’
raei=1, 2, ...n - KHACKC TOKCUIHOTO MPOYKTa TOPCHHUS.
Ilpu OTCYTCTBHH CHEIHUATIBHBIX TpPeOOBAHUM 3HAYCHUS o0 W FE NPUHUMAIOTCA PaBHBIMU
coorBercTBeHHO 0,3 1 50 Jk.

= min {t



2.1.4. OnpenesieHne HaudoIee OMACHOM CXeMbl Pa3BUTHA N0KApa B MOMeLEHUH

[ocne pacyera KpUTHUECKOW MPOAOIDKUTEIHHOCTH MOXKapa ISl Ka)KI0W M3 BHIOPaHHBIX CXEM ero

Pa3BUTHS HAXOIUTCS KOIMYECTBO BBITOPEBIIEr0 K MOMEHTY ., ; MaTepuana m . = A, .t;;' .
J J J

Kakoe 3HaueHHe B paccMaTpuBaeMoll j-if cxeme cpaBHUBaeTcs ¢ rokasateneM M;. PacuerHsie
CXEMBI, TIPU KOTOPBIX MM, KaK y)ke 0TMEYasoch, HCKIIIOUAIOTCA U3 JalbHelIero paccMorpenus. M3
OCTaBILMXCS pacYETHBIX CXEM BhIOMpaeTcs Haubojee omacHas, T.e. Ta, Ui KOTOPOH KpUTHYecKas
HPOIOIKUTETBHOCTD MUHUMANIBHA tg, = Min {t;}.

INomyyeHHOE 3HAYEHHE ty, SIBIAETCS KPUTHUECKONW MPOAOKHUTENBHOCTBIO TOXKAapa s JaHHON
paboueii 30HBI B paccMaTpUBaEMOM IIOMEIIEHHN.

2.1.5. OnpenesieHne HeOOXOAUMOI0 BpeMeHH IBaKyaluu
HeobOxonnmoe BpeMst 9BaKyaluy JItoJield U3 JaHHO# pabodei 30HbI paccMaTPUBAaEMOro IMOMEIEHUS
paccuuThIBaeTcs o Gpopmysie:
le=K; 1, »’
TIIe K4 - KoagurmenT 0e3omnacHocTH, K; = 0,8.
HcxonHble aHHBIE A7l pacYeTOB MOTYT OBITH B3STHI U3 Ta0. 1-4 NPUIIOKEHHS WU U3 CIIPABOYHON
JIUTEPATYPHI.

2.2. [Ipumepsl pacdyeTa

[pumep 1. Onpenenuts HEOOXOIMMOE BPEMs IBAKyalluH JIFOJIEH U3 3pUTENHFHOTO 3alla KHHOTeaTpa.
JnuHa 3ana paBHa 25 M, mupuHa - 20 M. BricoTa 3ama co CTOpPOHBI CIIEHH! - 12 M, ¢ IPOTUBOIIOI0KHON
CTOpOHBI - 9 M. J[JIMHA TOPU3OHTAJIBHOIO yYacTKa IIONa y CLEHbl Ha HYJIEBOW OTMETKE paBHa 7 M.
BankoH 3pUTeNBbHOrO 3ama pacloiokeH Ha BBICOTE 7 M OT HyJeBOM OTMETKH. 3aHaBec Maccoil 50 kr
BBITIOJTHEH U3 TKAaHU CO CIIEAYIOIUMHU XapakTepuctukamu: Q = 13,8 M}l)K-Kr'l; D=50 HH'MZ'KF_I; Lo,
= 1,03 kr'kr’’; Loy = 0,203 krekr’'; Leo = 0,0022 kroxr’’; vy =0,0115 keom>c Vp =03 mcl; V=
0,013 m-c”'. OGMBKa Kpeces - IEHOONUYPeTaH, OOTAHYThIH AepMaTiHHOM. HauanbHas TemmepaTypa B
3aste paBHa 25 °C, HayaIbHask OCBEIICHHOCTD - 40 JIK, 006eM HPeIMETOB 1 06opynoBanHs - 200 M.

1. OnpenensieM reOMETpUIECKUE XapaKTEPUCTUKH ITOMEILEHHSI.

I'eomerpuyeckuii 00beM paBeH

20-[12:25-0,5-(25-7)-3]=5460 v.

HpI/IBeI[eHHaH BeIcoTa H OIpCACIACTCA, KaK OTHOHMICHUC T'€OMETPHUUYCCKOIO obbemMa K Iomaanu
FOpPI3OHTaJ'ILHOI>i MIPOCKIUHU IMMOMCIICHU

5460
20-25

[Tomemenne comepkuT ABe pabouue 30HBI: MapTep W OajkoH. B COOTBETCTBUMU C yKa3zaHHsIMHU,
NIPUBENICHHBIMU B paznene (2.1.1), HaxoauM BBICOTY KaXkJoi pabodeit 30HbI

it maprepah=3+1,7-0,5-3=32wm;

g 6ankonah=7+1,7-05-3=72 M.

CBo6oHbI 00BeM nomemerns V = 5460 - 200 = 5260 m°.

2. DBwiOupaem pacuerHble cxeMmbl Ioxapa. [IpUHIUNMANTBEHO BO3MOXKHBI JIBa BapHaHTa
BO3HHMKHOBEHHS U PACHPOCTPAHEHHS [T0XKapa B JaHHOM ITOMEIIEHHH: 110 3aHaBECY U 10 PsJiaM Kpecell.
OpHako 3aropaHue JIepMAaTHHOBOM  OOMBKM  Kpecia OT  MAaJIOKaJOPUHHOIO  HCTOYHHKA
TPYIHOOCYIIECTBUMO U MOXKET OBITH JIETKO JIMKBUANPOBAHO CHJIAMH HaXOASAIIMXCS B 3aJie JHOJIEH.

CrnenoBaTenbHO, BTOpas cXxeMa IIPaKTHYECKH HepealbHa U OTIaJaeT.

o popmyie (4) Haxoaum

A =0,667-0,0115-0,013-0,3 =2,99-10° kr-c”;n = 3.

3. OnpenenseM t,, npu a = 0,3, B =351 kr.

[Mapamerp z HaxoqUM AJIs ABYX pabOYHX 30H:

7,2) 7.2
10,9) 10,9

s maprepa z = 22 exp| 1,4- 2 | = 0,443.
10 10

2 2

=10,9 ™’

vt Gankona z = exp| 1,4 1,67;

IMocnenyromnine pacyeTsl t,, TPOBOAUM IS KaXKIO0M U3 pabOUUX 30H.



Jst GanmkoHa:

5
tKT = i_yln 1+ 70=25 =101¢;
" 2,99-10 (273+25)-1,67
YA
118 351 5620-1n(1,05-0,3-40)
Kp = ——SIH 1- :650,
2,99-10 20-351-50-1,67
N4
=13 351 =7 1030’44 =99 ¢;
19910 ("+0,27 167
5260

nh y
={1.17-10" In(1-4,86)" |

o )35t [ 5260011
v 12,99.107 351-0,203-1,67

(O’I’pI/IHaTeJ'H)HOC YUCIIO II0J 3HaKOM J'IOl"apI/I(l)Ma 03Ha4YacT, 4TO AUOKCHUJ YIJepoaa B JaHHOM
CJ1ydac HC MPCACTABIIACT AJId YCJIOBEKA OIMACHOCTb U B paCUCT HE 66p6TC$[);

- b2
={117-10"-In(1-4,73)"}"

co_)_ 351 [ 5260-0,16-10° B
7 ~12,99-10° 351-0,0022-1,67

(oxcu yririepoaa TakKe HE OIaceH).

CrenoBarennHo, 11 OaaKoHa zkp = min {101, 65,99} =65c.

AHaJTOTMYHBINA pacyeT Npou3BOAMM U UIA IapTepa:

5
A 51 ln{1+ 70-25 } =151 ¢

”12,99-10° | (273+25)-0,443
b2

-1
5620-1n(1,05-0,3-40
,ZB: 351 _5-ln - n( ) 102 ¢
2,99-10 20-351-50-0,443
nh
s =13 2 1- 351 1030’044 =100e
,99-10 21T 40,27 |-0,443
5260

3HaveHue z Ui mapTepa MeHblle, 4eM s OaikoHa. ClenoBaTenbHO, BBIJEICHUE TOKCHYHBIX
HPOYKTOB TOPEHHUsI He OyAeT OMacHBIM JJIs YeJoBeKa U B 3Toi paboueit 30He. Toraa uis maprepa f,, =
{151,102,160} = 102 c.

4. IIpoBepsiem, onacHa JI BEIOpaHHAs pacyeTHast cxeMa

15t Gankona m = 2,99-107 (65)3 = 8,2 kr<50 kT;

s maprepa m = 2,99-10°-(102) = 31,7 kr<50 kr.

CrnenoBaTenbHO, CXeMa OIacHa Juist 00erx pabodyux 30H.

5. OmpezensieM HEOOXOANMOE BpeMsl HBAKYaLlUH JFOJIeH

u3 naprepa t,s = 0,8-102 = 82 ¢ = 1,4 muH;

¢ bankona t,s = 0,8-65 =52 ¢ = 0,9 mumn.

I[Mpumep 2. Onpenenutrh HEOOXOAWMOE BpeMs JBaKyalldd JIIOJEW U3  [OMEIIeHUs
ITOJITOTOBUTEIILHOTO IIeXa JHhHOKOMOMHATA, UMECIOIIEr0 pa3Mepbl 54x212x6 m. 'oprounii MaTepuai
(;ten) B xosmmyectBe 1500 Kr paBHOMEPHO pasiioxkeH Ha wromaan 230x18 m, emre 250 kr HaxomaTcs Ha
JICHTE TpaHCIopTepa MMPHHOM 2 M. Pabouas 30Ha Jrozei pacnonokeHa Ha oTMeTke 8 M. HauanbHbie
3HAYEHUS TEMIIEPaTyphl U OCBELIEHHOCTH B nomelieHnn cooTBeTcTBeHHO 20 °C u 60 Jik.



1. OnpenensieM reOMeTpUIECKUE XapaKTEPUCTUKH ITOMEILCHHSI:

H=6M;h=18+1,7+0,50=3,5m;

V =0,8:(54 212 6) = 54950 v’

2. BolOupaem pacueTHble CXeMbl pa3BUTUS THoxapa. [loCKONBbKYy BO3MOXKHO 3aropaHue Kak
CKJIaJIIPYEMOT0, TaK W TPAHCIIOPTUPYEMOIO JIbHA, TaKUX cXeM Oyxer ne. [y mepBoil U3 HHX IO
¢dopmyne (2) HaxoqUM

A, =1,05-0,0213-(0,05)* = 5,59-10  kr-¢*; n = 3,

3HAYCHUA \y U V B3ATHI U3 MPUIIOKCHUS.

CoOTBETCTBEHHO, IJIsl BTOPO# cxeMbl 1o (hopmyre (3)

A, =0,0213-0,05-2=2,13-10" xr'c¢?*; n = 2.

3. IlpoBomuM pacuer tg, U tgp COINIACHO PEKOMEHJALMAM, COfepKaluMca B pasjene 2.1.3.
IIpuaumaem o = 0,3. OcTanpHBle HMCXOIHBIC ITaHHBIC OepeM W3 YCIOBUS 3aJadyd, a TaKKe M3
MPWIOKCHUS, YYHUTBIBAs, YTO INPH T'OPCHUHU JIbHA HAuWOOJIee ONMACHBIMH TOKCHYHBIMHU IMPOJAYKTAMHU

TOPCHUA ABJIAIOTCA OKCU U AUOKCHU] YTJIEpOoaa.

OnpenensieM t, B=3227kr; 7z = 3’—5 -exp (1, 4. 3’5] =1,32.
6 6

1
, 3327 7020 &
=1 |1+ =191 ¢;
' 15,59-10 (273+20)-1,32

%

Torma

-1
2 54950-1n(1,05-0,3-60
ot = 527 7_5-n 1- n( ) =363 ¢
5,59-10 20-3327-3,37-1,32
nh
2 44
=155 307 [ 1- 3327 15?3’0 =154
3,59-10 SUE00040,27 |1,32
54950

1

1
. . -3 - A
co_ 3327_5-n _54950-1,16-10 ={5,77-107-1n(1—3,84)“}4
7 15,59:10 3327-0,0039-1,32

(oTpHUIIaTEeTIbHOE YKCIIO TMOJ 3HAKOM Jiorapudma o3Havaer, yTo moBbimieHue coaepxanus CO B
JTAHHOM CJIydYae HE OMacHO M MOXKET HE MPUHUMATHCS BO BHUMAHHE),

1

Iy
o =) 3327y 24990-0.11 2{5,77-107-ln(1—3,94)_]}é
" 7155910 3327-0,36-1,32

(muokcup yriaepoaa TakKe He IPUHIUMAETCS B pacuer).
Takum obpasoM ¢, = {191,363,175} =175 c.
OmnpenensieM f,,,. B=3227 xr; z = 1,32.

Torma
W
r {—3327 ln{1+ 70-20 }} =429 ¢;

72 712,13.10° | (273+20) 1,32
N h

o 3327 0,044 e

sz = —_3' 1’1 - ]
2,13-10 (3327 1,83+0’27j.1’32

54950




N

54950-In(1,05-0,3-60
m_ | 3327l 0(1,05:0.3-60) | 'Ly,

w2 ") A 14 113 n
2,13-10 20-3327-3,37-1,32

VYBenuueHue copepikaHusi B arMocdepe OKCHlia U JUOKCHIA YriepoAa B JaHHOM Cllydae TakkKe He
oracHo st yenoBeka. CiieoBaTesbHO,

tp2 =min{429, 374, 1119} =374 c.

4. OnpenensieM m; 1 m, CIEAYIOIIUM 00pa3oM

m; = 5,59-107 (175)’ = 300 kr;

m, =2,13-107 (374)* = 298 kr.

ITockompky m, = 298 xr>M, = 250 kr, BTOpas cxeMa M3 PACCMOTPEHHs] HUCKIIOYaeTCs.
CrenoBaTensHo, tg, =t = 175 c.

5. OmnpenensieM HEOOXOAMMOE BpEeMs dBAKYyaIlUH JIFOCH U3 TIoMeIeHus tys = 0,8-175=140¢c =23
MUH.

[pumep 3.  Tpebyercs  HaliTh  HEoOXOIUMOE  BpeMsi  HBaKyallud  JIlOAed  u3
MexaHooOpabaTthiBatoniero exa pasmepoM 104x72x16,2 M, B KOTOpPOM MpOU3OLIEN aBapUUHBIHA
pasiMB M 3aropaHde Macia Ha rmiomamd 420 wm°. JIIoaM HAXOAATCA Ha HYNEBOH OTMeTKe. Bpems
YCTaHOBJIEHUS! CTAIIMOHAPHOTO pexkiMa Beiropanus Macia 900 c /4/. XapakTepucTUKH ropeHus Macia:

0=419 M)l)ic-Kr'l; D =243 Hn-Mz-Kr'l; Lp;=0,282 Kr-Kr'l; Lco=0,7 Kr-Kr'l; v =0,03 krom el

1. OnpenensieM reOMETpUIECKUE XapaKTEPUCTUKH ITOMEILCHHSI:

h=1,7m; V=0,8-104-72-16,2 = 97044 m’.

2. Jlns cny4ast HECTalMOHAPHOTO TOPEHUsI JKUAKOCTH Ha TOCTOSIHHOM Tutomiaau mo ¢opmyne (1)
HaXOJIMM:

0,03

7900

3. OnpenenseM tq, pu o = 0,3 u £ =40 1x. B = 2136 kr; z:i-exp(1,4- L7 ]:0,12.
16,2

A=0,67- -420=0,227; n=1,5.

16,2 ,
Tornma
Hs
th = 2136 e —T0=20 =362 c;
710,277 (273+20)-0,12
2136 97044-1n(1,05-0,3-40) | fs
" = ‘In|1- ’ ’ =135¢;
710,277 20-2136-243-0,12
N M
t = 2136 - 0,044 :{7710-ln(—2,6)}%’5;
0,277 2136:0,282 o) 015
97044 ’ ’

1
<o In| 1- ~ {7710-1n(-0,016)}1=:
0,227 2136-0,7-0,12
t,,=min{362, 135} = 135 c.
4. PaccuntneiBaem HeOGXOI[I/IMOe BpEMs dBaKyallunu n}oz[eﬁ N3 IMOMCIICHUA
tws = 0,8-135 =108 ¢ = 1,8 muH.

1
o _) 2136 {1 97044-0,11 T As



HIPUJIO’KEHUE

I/ICXO)IHBIQ AaHHbIC VISl MPOBECACHUA pacquOB*

Tab6nuna 1

YZ[CJ'H)HaH MacCCOBast CKOpPOCTh BBII'OpaHUA U HU3IIAA TCIJIOTa CropaHus BEUICCTB U MaTEpUaIOB

* JlaHHble TaO1. 1-4 B3sTHI N3 padot /1, 3, 4/.

VY nenvHast MaccoBas
BemectBa u MaTepuas CKOPOCTb BhIropanus yx10°, Husmas renora B
Kralec! cropanus Q, kJ[>-kr

bensun 61,7 41870
Aneron 44,0 28890
JwaTrnosslit a¢up 60,0 33500
Benzon 73,3 38520
JluzenbHOE TOILITUBO 42,0 48870
Kepocun 48,3 43540
Masyt 34,7 39770
Hedts 28,3 41870
OTUNOBBIN CIUPT 33,0 27200
Typ6unnoe macino (TI1-22) 30,0 41870
W3onponunoBelii cniupt 31,3 30145
W3omnenran 10,3 45220
Tonyon 48,3 41030
Hatpuit Mmetannmueckuii 17,5 10900
JHpeBecuna (opycku) W = 13,7 % 39,3 13800
Jpesecuna (mebenp B HKHIITBIX u 14,0 13800
aJIMUHHUCTPATUBHBIX 37aHusIX W = 8-10 %)

Bymara paspsixiieHHas 8,0 13400
Bymara (kHuTH, KYpHAaIIBI) 4,2 13400
Kuuru Ha nepeBSHHBIX CTeIuIaXkax 16,7 13400
Kunomnnenka tpuaneraTHas 9,0 18800
KapOonuroBsle n3aemnust 9,5 26900
Kayuyx CKC 13,0 43890
Kayuyx HaTypanpHbII 19,0 44725
OpraHuyeckoe CTeKIo 16,1 27670
[onuctupon 14,4 39000
Pe3una 11,2 33520
Texcromur 6,7 20900
[lenononuyperan 2,8 24300
BonokHo mranensHoe 6,7 13800
Bonokno mranensHoe B kumax 40x40x40 cm 2,5 13800
Ilonustrnen 10,3 47140
[Homunpomnunexn 14,5 45670
X100k B TIOKax p = 190 kr-m™ 2,4 16750
XJI0MOK pa3phIXJIEHHBIN 21,3 15700
Jlen pa3pbIxeHHBIN 21,3 15700
Xorok + kanpoH (3:1) 12,5 16200

Tabnuna 2

JIunetinas CKOpPOCTH pacCIipOCTPAHCHUA IIJIAMCHH I10 ITOBEPXHOCTH MATCPUAJIOB

Cpenssist TuHeHHas: CKOPOCTh

Martepuainsl pacnpocTpaHeHHUs IIaMeHH
Vx10°, m-c”
Yrapsl TEKCTUIIBHOIO IPOU3BOJCTBA B Pa3pHIXJIEHHOM COCTOSHUU 10,0
Kopa 1,7
XJI0MOK pa3phIXJIEHHBIN 4,2




Cpenssist TuHeHHast CKOPOCTh

Marepuais pacrpocTpaHeHus TNIAMEH!
Vx10%, m-c”
Jlen pa3pbIxeHHBIN 5,0
Xorok + kanpoH (3:1) 2,8
JlpeBecuna B mTabesnsix Ipu pa3IMyHON BIaXKHOCTH, B %o
8-12 6,7
16-18 3,8
18-20 2,7
20-30 2,0
6omee 30 1,7
ITonBemeHHbIE BOPCUCTHIE TKAHU 6,7-10
TeKCTHIIBHBIC H3EHS B 3aKPBITOM CKIIaje mpH 3arpyske 100 kr-m™ 0,6
ByMmara B py/OHaX B 3aKpITOM CKJIajie TIpH pasrpyske 140 kr-m™ 0,5
CuHTeTHYeCKHI KaydyK B 3aKpBITOM CKJaJe IpH 3arpyske cabiiie 290 0,7
Kr M
JlepeBsiHHBIC MOKPHITHS IIEXOB OOJIBIION IUIONMIAIN, NEPEBSIHHBIC CTCHBI 2,8-5,3
U CTEHBI, OTJIEJIAHHBIE IPEBECHOBOJIOKHUCTBIMHU TTUTAMH
ColOMEeHHbBIE U KaMBIIIUTOBBIE U3/ENUS 6,7
Txanu (xoncr, 6aiika, 0s13b):
10 TOPU30HTAIN 1,3
B BEPTUKAJILHOM HallpaBlIeHUU 30
B HOPMaJIbHOM HaIpaBJICHWH K ITOBEPXHOCTU TKaHEH MpPU PacCTOSHUH 4,0
Mexay Humu 0,2 M
Tabnuna 3

HLIM006p33yIOH_IaH CITOCOOHOCTD BEIIECTB U MaTepuaioB

BelecTsa i MaTepuas! JIpIMO06pa3yolas crocobHocTs D, Hi M” kr'!
Tnenue I'openue

Bytunosslii cniupt - 80

benszun A-76 - 256
OTunanerar - 330
[uknorekcan - 470
Tomyon - 562
JluzenbHOE TOILITUBO - 620
Jpesecuna 345 23

JlpeBecHoe BoIOKHO (Oepe3a, OCHHA) 323 104
JCII, T'OCT 10632-77 760 90

®anepa, 'OCT 3916-65 700 140
CocHa 759 145
Bepesa 756 160
JpeBecHoBonmokHuctas mwuta (JIBIT) 879 130
Jlunoneym I1BX, TY 21-29-76-79 200 270
Creknomtactuk, TY 6-11-10-62-81 640 340
IMonmatrnen, 'OCT 16337-70 1290 890
Tabax "FOouneitnsii" 1 copr, pi. 13 % 240 120
ITenomnact IIBX-9, CTVY 14-07-41-64 2090 1290
[enomnact I1C-1-200 2050 1000
Pe3una, TV 38-5-12-06-68 1680 850
[Monuatnnen Bricokoro nasnenus (II15BD) 1930 790
[Tnenka I[1BX mapku ITJIO0-15 640 400
[Tnenka mapxu ITCO-12 820 470
TypbunHOE Macio - 243
Jlen pa3pbIxeHHBIN - 3,37
Tkanb BUCKO3HAS 63 63

ATiac IeKopaTUBHBIM 32 32

Penc 50 50

TkaHp MeOeTbHAS MOTYIIEPCTIHASL 103 116




2 -1
JlpiMooOpasytorias criocoonocts D, Hio-M” kr

BemectBa u Matepuansl

Tneune

I'openue

ITonoTHO ManaTo4Hoe

57

58

YI[CJ'H)HHﬁ BbIXO (HOTpe6J'IeHI/Ie) Ta30B IIpHU T'OPEHUHN BEUICCTB U MAaTCPUAJIOB

TabGnuua 4

BelllecTBo MWK Matepuar Y nenpHbIH BeIXON (TOTpeOiieHue) ra3os L, KL K|

Lco Lcon Loy Hper
XJ1ommok 0,0052 0,57 2,3 -
Jlen 0,0039 0,36 1,83 -
Xorok + kanpoH (3:1) 0,012 1,045 3,55 -
Typbunnoe macio TII-22 0,122 0,7 0,282 -
Ka6emu ABBT 0,11 - - 0,023
KaGenu ATIBI' 0,150 - - 0,016
JpeBecuna 0,024 1,51 1,15 -
Kepocun 0,148 2,92 3,34 -
JlpeBecuna, ornesammuiienHas npernaparom CJId- 0,12 1,96 1,42 -
552
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