[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:
®WO: NNoktnoHosa OkcaHa leHHafbeBHA

[IOMKHOCTb: MPOPEKTOp 1o y4e6Hoit pabote MUHOBPHAYKHU POCCHUU

[lata nognucanms: 17.12.2021 13:07:19
Vikanbisii nporpam S A@PATTBHOE rOCyAapCTBEeHHOE|OI0KeTHOE 00pa30BaTe/IbHOE

0b817ca911e6668abb13a5d426d39e5f1c11e¢h§7é%ﬁﬁ@aﬁygqmero O6pa3088HHﬂ

«lOro-3anaanblii rocy1apcTBEHHBINH YHHBEPCHTET
(IO3I'Y)
Kadenpa oxpanbl Tpy/a ¥ OKpYKaro1iei cpe/ibl

A VAV
.é'\l"“'""inh'”
463 7,

G A
Dot A 0346375 1%, O
2 5

PACUET BPEMEHHU 9BAKYALIUU
JIFOJAEU T1PHU ITOXKAPE

MeTtoanyeckHe yKasaHus K MpoBeJIeHHIO NPaKTHYECKOH paboThl
1o AMCHHIUINHE «be30nacHOCTh KHU3HEACATEIBHOCTH JUIS CTY/IEHTOB
BCEX CrelHalbHOCTel U HanpaBIeHHH

Kypck 2018



VJIK 658

Cocrasutenu: E.A. llleBnsikoBa, B.B. IIporacos

Penensenr

Kannunar rexundeckux Hayk, qoueHT /.11, Tumoghees

Pacuér BpemMeHH 3BaKyalMu JIOAel MPU MokKape: METOANYECKUE
yKa3aHUsl K MpakTHYeCKoW paboTe mo aucuuiuinHe «be3omnacHocTh
xusHenesTenbHocThy» / FOro-3am. roc. yH-T; cocT.. E.A. llleBnsikoBa,
B.B. Ilporacos. Kypck, 2018. 19 c.: Ta6a. 6. bubnuorp.: c. 19.

Hpe,ZICTaBJIGH MMOPAIO0K OIMPCACICHUA pacqémoro BPCMCHHU 3BaKyalluH JII-OI[GfI
ITpH MOKap<C U3 pa6oqer0 ITIOMCIICHUA U 3JaHUA.

[IpennasHadyeHbl JJ11 CTYACHTOB BCEX CHEHHUAJIBHOCTEW W HANpPaBJICHUM,
U3YYaloUUX JUCHUIIIMHY «be30macHOCTh JKU3HEACATEIBHOCTH

TekcT meyaraeTca B aBTOPCKOUW pENAKIINT

[Tognmucano B meuath 19.01.2018 r. ®opmat 60x84 1/16.
VYen. neu. 1. 1,0 Yu.-u3a.1. 0,9 Tupax 30 sk3. 3aka3 18. becnnatHo.
FOro-3amaansiii rocyapCTBEHHBIN YHUBEPCUTET.
305040, r. Kypck, ya. 50 et Oxts6ps, 94.



HEJb PABOTDI:

1. O3HAKOMHUTBCS C METOJAMKON OLEHKH MO0KapoOe30NacHOCTH 3JaHui
pabounx MOMeIIeHHH.

2. OnpenenuTh pacuéTHOE BpeMs 3BaKyallMd U3 pabodyero nmoMmemeHus: u
3/1aHUS, CPABHUTH MOJYUYEHHBIE PE3yJIbTAThl C HOPMATUBHBIM BPEMEHEM 3BaKyallUH

H cAcilaTb BbBIBOA O COOTBCTCTBUU CTPOUTCIBHOTO IIPOCKTA TpC6OBaHI/I$IM

M0’Kap0o0Ee30MaCHOCTH.

3. OnpenenuTh pacy€THOE BpeMsl IBaKyalluu U3 pabodyero moMemeHus mo
3aJILIMJIEHHOCTH.

4, CpaBHUTH TMOJIYYECHHBIM pE3yJbTAT C HOPMATUBHBIM BpPEMEHEM

dBaKyallud M3 pabodero IOMEIICHUS M PacuYéTHBIM BPEMCHEM »SBaKyalWH W3
IIOMEIIICHHUS, ITOJTYYCHHBIM B IIEPBOI YaCTH 3aaHUsI.

5. Cnenatb oOIIMK BBIBOA O MOXKAapoOE30MaCHOCTU 37aHUS U Ppabovero
ITOMEIIECHHUS.

OBIIHUE CBEJEHUA

Deaxyauus IIPEICTABIISCT co0oi porecc OpraHU30BaHHOTO
CaMOCTOSITCIILHOTO JIBMDKCHHS JIIOJICH HapY)Ky W3 IMOMEIICHUH, B KOTOPBIX UMECTCS
BO3MOX>XHOCTh BO3JICHCTBHUS HAa HUX OMACHBIX (DAKTOPOB T0Kapa. DBaKyalHMeH TaKxKe
CIeIyeT CYHMTAaTh HECAMOCTOSTEIBHOEC IepEMEIICHUE JIFOJICH, OTHOCSIIMXCA K
MaJOMOOWJIBHBIM TPyIIaM HACEJICHUSA, OCYIIECTBIIEMOE OOCTYKHBAIOIIUM
MepCOHAJIOM. OBaKyalWsl OCYIISCTBISECTCS IO TyTIM DJBaKyalWd dYepes
9BaKyaIlMOHHBIC BBIXO/IBI.

OCHOBHBIMU NaApamempamu, Xapaxmepuzyrouumu npoyecc 36aKyayuu U3

30QHULL U COOPYIHCEHUT, ABTSAIOMCAL.

= TUTOTHOCTH JIFOJICKOTO TTOTOKA;

= CKOPOCTh JABUKEHUS JTIOACKOTO TTOTOKA,;

= MIPOITyCKHAsI CIIOCOOHOCTH MyTH,

= WHTCHCUBHOCTH JIBI)KCHHS,

= JUIMHA DJBaKyallMOHHBIX MyTeH, KakK TOPHU3OHTAIBHBIX, TaK H
HAKJIOHHBIX;



= HIMPUHA BAKyallMOHHBIX MyTEH.

IInomnocme 1100CKUX ROMOKO8 MOXHO U3MEPATHh B PA3IUYHBIX €IUHUIAX.
Tak, Hanmpumep, WIS ONpEACICHHS [JIMHBI IIara 4YeJIOBEKAa MU CKOPOCTH €ro
NBIDKEHUST yAOOHO 3HATh CPEIHIOI [UIMHY YyYacTKa 5JBaKyallMOHHOTO IIyTH,
MPUXOASIIYIOCS HA OJHOTO YesoBeKa. J[JiMHa 1mara 4yejioBeKka MPUHUMAETCSl PaBHOU
JUTMHE y4acTKa MyTH, IPUXOASIIeNcs Ha YeJIOBeKa, 32 BBIYETOM JJIMHBI CTYITHH.

Cxkopocmb  Osudicenusn. OOcCHeOBaHUS  CKOPOCTEH  ABWXKEHUS  PH
NpeAeibHBIX  IUIOTHOCTSIX  MOKa3ajdd, 4YTO MHUHHMMaJbHbIE CKOPOCTH  Ha
TOPU3OHTAIBHBIX yYacTKaX MyTH KOJeOdtoTcs B mpenenax ot 15 mo 17 m/muH.
PacuetHast ckOpoOCTh JBW)KEHUS, y3aKOHEHHass HOPMaMM MPOCKTHUPOBAHUS IS
MOMEIIEHUN ¢ MaCCOBBIM IIPEOBIBAHUEM JIFOJICH, MPUHUMAETCSI paBHOU 16 M/MUH.

Ha y4acTkax sBakyallmOHHOTO IYTH WJIW B 3JJaHUSX, T/I€ 3aBEJIOMO IJIOTHOCTH
MOTOKOB TIPH BBIHYXKJEHHOM JBHXKCHUH OyIyT MEHBIIE MPEACIIbHBIX 3HAYCHUH,
CKOpPOCTH JBWXEHHUSI OyIyT COOTBETCTBEHHO Ooibiie. B asTtom ciywae mnpu
ONPENIEIEHNH CKOPOCTH BBIHYKJIEHHOT'O JIBH)KEHHUS MCXOIAT U3 JJIMHBI U YaCTOTHI
ara 4ejioBeka.

Ilponycknaa cnocoonocms  6vixo0006. llon  ynenbHOM  MPOMYCKHOM
CIIOCOOHOCTBIO BBIXOJIOB MOJPAa3yMEBAIOT KOJIMYECTBO JIIOJICH, MPOXOAIINX Yepes
BBIXOJ1 IIMPUHOM B 1 M 3a 1 MuH.

Hanmensiniee 3HaueHHE YIAEIBHOM MPOIYCKHOM CIIOCOOHOCTH, IMOJYyYEHHOE
ONBITHBIM MYTEM, NPU JAHHOW IIJIOTHOCTH HMEHYETCS pAacuemHol YOerbHOU
NPONYCKHOU  CNOCOOHOCMbIo. YJelbHas TMPOIMYCKHAs CIIOCOOHOCTh BBIXOJOB
3aBUCUT OT IIMPUHBI BBIXOJOB, IJIOTHOCTEH JIOJICKUX MOTOKOB M OTHOILIECHUS
IMPUHBI JIFOJCKUX MOTOKOB K IIMPUHE BBIXO/A.

Hopmamu ycTaHOBiE€Ha MPOMyCKHAash CHOCOOHOCTh JBEpPEH WIMPUHON 110
1,5wm, paBunas 50 dem./mMmxMuH, a mupuHOH Oomee 1,5M 60 wyen./mXmuH (s
MpeAeIbHBIX MIOTHOCTEM ).

OcHoBHas Macca 3Bakyupyromuxces (1o 90 %) crmocoOHa K 31paBoil OLIEHKE
CUTyallud W Pa3yMHbIM JIEUCTBUSIM, HO, UCIBITBIBAs CTpax M 3apaxas UM JpyT

JIpyra, MOXET MoJaTbCs maHuke. Kpome TOro, B Macce JrOAEH OKa3bIBAECTCA OT



10 no 20 % nroneii ¢ BIpaKEHHBIMH PACCTPOMCTBAMU NICUXUKU, KOTOPBIE SBIISIOTCS
MOTEHIIMATbHBIMUA MAaHUKEPAMU U MOTYT OTPUIIATEILHO BIUSATH HA OCHOBHYIO Maccy
moniei. CKIOHHOCTh K TMAaHUYECKUM JACHCTBUSIM 3aBHCUT OT OPraHU30BaHHOCTH
IPYIIbl  JIIOACH, oOmpeAeiasieMod  KyJIbTypHBIM  YpOBHEM, OOIIECTBEHHBIM
MOJIOKEHUEM BXOISIMX B He€ ywyacTHUKOB. Haumbosiee oOpraHm3oBaHHBIMU
SBJISIIOTCSL  TPYIIBI, COCTOSIIIME W3 CHyXaluxX paboyux U ydaluxcs, a
HEOPTraHU30BAaHHBIMU OKa3bIBAIOTCSA TPYIIMbI JIUI, HE CBSA3aHHBIX MEXIY COOOM
obmumu uHTEepecamu. [lo craTucTUYECKUM JaHHBIM B OOIIEH Macce JIIAei OKOoJIo
3% uMerT pu3ndYecKue HeJA0CTaTKu (Kaneku), 9% yroielt HaXoAsITCSl B MPEKJIOHHOM
Bo3pacte, 4% - getm Moisioxke S5 ner, kpome Toro, npumepHo 10% mroaen
BCJICJICTBUE€ CHUCTEMAaTHYECKOTO TPUMEHEHHUS JICKAPCTBEHHBIX CPEJCTB HMMEIOT
3aMeJUICHHYI0 PEaKIMIo, HEJOCTATOYHYI JBUTaTEIbHYIO CIIOCOOHOCTh U JIETKO
NOJABEPKEHHYIO IOKY. Y Ka3zaHHble 26% J10/1€l HE MOTYT JIBUTaThCSl CO CKOPOCTBIO
OCHOBHOM MacChl 3BaKyUPYIOIIMXCSA, 3TO MPHUBOAUT K 3aJ€pKKaM B JIBHXKCHUH,
najieHusiM W Jake MOXKET BbI3BaTh TIOJHYIO OCTAHOBKY JIBIDKEHHUS, YTO
CIIOCOOCTBYET BO3HUKHOBEHHIO TAHUKH.

[Tanuka MOJKET OBITh npeaoTBpanieHa COOTBETCTBYIOLIUMU
KOHCTPYKTUBHBIMH U OO0BEMHO-TIAHUPOBOYHBIMHU PEIICHUSIMU IMyTEH SBaKyaIlu,
MepaMH TICUXOJOTHYECKOTO BO3JCUCTBHUS, a TakkKe 3apaHee MNpPOAyMaHHBIMU
JNEUCTBUSMU aJIMUHUCTpPALUU. J[71 yMEHbIIIEHUsI MMAHUKWA HEOOXOIUMO HCKIIOYATh
MNPEensITCTBUS HA TMYTSIX DJBaKyalldd, OOECIEYHTh AaBapUHHOE OCBEIICHHUE,
MOAAEP)KUBATh KOHTAKT C ABaKyupyeMbIMU. OpraHu30BaHHOMY IBUKEHHIO JIIOAEH
CIIOCOOCTBYET CHCTEMa OIOBEIICHUS, YKA3bIBAIOIIUX MOPSIOK ABAKYAllMH W IYTH
ABaKyalluu.

Cnacenue nipeqcTaBiseT cOOON BBIHYKJIEHHOE MEPEMEILICHUE JII0JIEH HapyXKy
MpU BO3JCHCTBUM HA HUX OMACHBIX (PAKTOPOB TOXKapa WM MPU BOSHUKHOBEHUU
HETIOCPEJCTBEHHON yrpo3bl 3TOTO Bo3AelcTBUA. (CrHaceHue OCYIIEeCTBISICTCS
CaMOCTOSITEJIbHO, C TMOMONIBI0 MOXKAPHBIX MOAPA3ACICHUN WIH CIEHHAIBHO
00y4eHHOT0 NEpCcoHaia, B TOM YHUCIIE C MCMHOJb30BAHUEM CIacaTeIbHBIX CPEJCTB,

4cpe3 3BAKyallMOHHBIC U aBapHﬁHLIe BBIXOHI.



3amuTa ol Ha MyTsIX 3BaKyalluu 00€CIeuynBaeTCsl KOMIUIEKCOM 00BEMHO-
IJIAHUPOBOYHBIX, IPTOHOMHUUYECKUX, KOHCTPYKTUBHBIX, HHKEHEPHO-TEXHUUECKUX U
OpraHU3aIMOHHBIX MEPONPUATHUH.

OBaKyallUOHHbIC IYTU B TIpejaeiax IMOMEIICHUsI OJDKHBI 00ecreunBaTh
0e30MacHyl0 2BaKyaluio JIIOJeH dYepe3 5BaKyallUOHHBIE BBIXOABl M3 JAHHOTO
nmoMenieHuss 0e3 ydeTa NPUMEHSIEMBIX B HEM CpEICTB TMOXKAPOTYIICHUS W
POTUBOIBIMHOMN 3aIUTHI.

3a mpenenamMu  MOMEIICHWM  3allUTy MyTeHd  HSBaKyallMd  CJIEAYyeT
npeaycMaTpuBaTh M3 YCJIOBHS oOecredeHus Oe30MacHOM 3Bakyalluu JIoJend ¢
y4eToM (YHKIIMOHAIIBHOM TMOXKAPHOW OMACHOCTH TOMEIICHUM, BBIXOASIIUX Ha
9BAKyaI[MOHHBIN IMYyTh, YUCICHHOCTH IBAKYHPYEMBIX, CTCIICHH OTHECTOMKOCTH U
Kjlacca  KOHCTPYKTMBHOM  TOKapHOW  OMACHOCTH  3[IaHUs,  KOJUYECTBA
ABAKyaI[MOHHBIX BBIXOOB C dTakKa M U3 3/1aHUS B IICJIOM.

[ToxapHasi OMAaCHOCTh CTPOUTENBHBIX MAaTEPHAIOB MOBEPXHOCTHBIX CIIOEB
KOHCTPYKIMM (OTIENOK M OOJIMIIOBOK) B TIOMEIIEHUAX M Ha MyTAX 3BaKyalluu 3a
npeieiaMu  MOMEIIEHUH  JOJDKHA  OTPAaHUYMBATBCS B 3aBUCUMOCTH  OT
(GYHKIIMOHAIBHON MOKapHOUW OMACHOCTH TOMEIIECHUS U 3[aHUSl C YYETOM IPYTHX
MEPONPUATHUH IO 3aIIUTE MyTEH 3BAKYaAILUU.

B cooTBeTrcTBUM ¢ HOPMATUBHBIMU JOKyMEHTaMH, B 00JIaCTU TMOXa-
p00E30MacHOCTH MPUMEHSIIOTCS CIEIYIOIINE ONPEACIICHUS U KiIacCU(PUKAIIHSL.

30anusa u yacmu 30aHull NO PYHKUUOHATLHOU NOMCAPHOU ONACHOCMU
noOpazoenaomca Ha Kiaccol.

@1 — rocTUHHUILIBL, KUJIbIE JOMA, JETCKHE JOIIKOJbHBIC YUPEKACHUS U T.II.,
MIPU YCJIOBUH UX KPYTJIOCYTOYHOTO MCIIOIb30BaHUS,

@2 — 3penuuIHble U KYyJbTYPHO-TIPOCBETUTEIBHBIE YUPEKICHUS (TEaTphl,
My3eH, OMOJIMOTEKH | JIp.);

@3 — npeanpusTHs Mo 00CITYKUBAHUIO HACENICHUs (IPEANPUSATUS TOPTOBIIH,
00I11IeCTBEHHOTO MUTAHUS, TOJIUKIUHUKH U AP.);

®4 — yueOHbIC 3aBElICHMS, HAy4yHble U TMPOCKTHHIE OpraHu3allNH,

YUPEKIACHUS YIIPABICHUS;



@5 — npOU3BOJACTBEHHBIE U CKJIAJICKUE 31AHUS.

3naHusT W OKPY>KEHHS TI0 OTHECTOMKOCTU MOAPa3JesioTCs Ha TATh
creneHeil. CTeneHb OTHECTOMKOCTU OMNpeNeNseTcss NpenesiaMu OTrHECTOMKOCTH
OCHOBHBIX CTPOUTENIbHBIX KOHCTPYKIIMI U TMpeaeaaMyd paciupOCTPAHEHUS OTHS 1O
9TUM KOHCTpyKuMsiM. Hampumep, MHHUMAaIbHBIE TMPENEIbl OrHECTONKOCTH
HECYIIMX CT€H M KOJOHH, B 3aBUCHUMOCTH OT CTEINEHU OTHECTOMKOCTH 3IaHUM,
CJIeYIOIIHE:

| CTEIIEHb OTHECTOMKOCTH — 2,5 Jaca;

I u III ctereHsr OrHeCTOMKOCTH — 2 Yaca;

IV crenens oruecroiikocty - 0,5 Jaca;

V  cTeneHb OTHECTOMKOCTH — BPEMS HE HOPMHUPYETCHI.

[Tpou3BoICTBEHHBIEC 3[aHUS U COOPYKEHUS 10 B3PHIBHOM, B3PHIBOIIOKAPHOH
Y TIO’KapHOW OMACHOCTHU TMOJIPA3JICIIAIOTCS Ha IIeCTh KaTETOPHIA:

* xkareropus A u b — B3pbIBonIOXKapoonacHbI€ MPOU3BOJICTBA;

* Kareropus B — noxapoonacHsle IpOU3BOJICTBA;

. kateropusi I" — mMpou3BOJCTBA, MMEIOIINE HECTrOpacMble BEIIECTBA U
MaTepuabl B TOPAUYEM, PACKaJIEHHOM WM PACIIaBIICHHOM COCTOSIHUY;

. kateropuss JI -  mpou3BOACTBa C HETI0KapOOIACHBIMHU
TEXHOJOTMYECKMMU TMPOLIECCAMM, TJI€ HMEIOTCS HECropacMble BEIIECTBA U
MaTepuabl B XOJOJHOM COCTOSIHUU;

. kateropusi E — B3pbIBoONacHbIe MTPOU3BOCTBA, IJIe UMEIOTCSI TOPIOYHE
rasbl ¥ B3pbIBOOIIACHBIC TBLIH.

BbIX0/bI SBIISIIOTCS 98aKYAYUOHHBIMU, €CTTA OHU BEIYT:

a) U3 IOMEIIEHUH |-TO 3Taka HapyxXKy:

- HEMOCPEJCTBEHHO;

- 4epe3 KOpHUIop;

- 4epe3 BecTuOm0Ib (doiie);

- 4epe3 JECTHUYHYIO KIETKY;

- 4epe3 Kopujop 1 BecTuOrob (doiie);

- 4epe3 KOPUIOP U JECTHUYHYIO KIETKY.



0) U3 MOMEIIECHUI JIF0O0To Taka, KpOME EPBOTO:
- HEMOCPEJCTBEHHO B JICCTHUYHYIO KIIETKY;
- B KOPUJIOP, BEAYIIHI HEMOCPEICTBEHHO B JIECTHUYHYIO KJIETKY;
- B xoJu1 ((oiie), UMEIOIINI BBIX0JT HEMIOCPEICTBEHHO B JICCTHUYHYIO KIICTKY.
B) B cOcCeJHEe NOMeIleHHEe, 00eCTIEUEHHOE BBIXOIOM.
He menee 2-x 36axyayuoHHbIX 8bIX0008 OONHNCHLL UMEMb IMANCU 30AHUL
credyruell Kiaccughukayuu'
1. ®1.1 (merckue cajpl);
2. ®3.3 (Bok3aibl);
3. ®4.1 (mxosbl);
4. ®4.2 (Bbicuine yuyeOHbIC 3aBEACHUS).
Jlns 3maHuil Apyrux KIacCcoB, HAJIMYME JABYX DBaKYyallMOHHBIX BBIXOJOB
3aBUCUT OT 00BEMA TIOMEIICHUH, KOJTMYECTBA JIFOACH U APYruX (PakTOPOB.
Onacuvimu  paxkmopamu noosicapa (ODII), eozoelicmsyrowumu Ha arooell,
ABNAIOMCA:
= HCKpBI U TUIaMS;
TEIUIOBOM MOTOK;
MOBBIIIIEHHAS TEMIIEpATypa OKPY>KaIOIIEH Cpebl;
TOKCUYHBIC MPOIYKTHI TOPEHUS U TEPMUUYECKOTO PA3TIOKECHHUS;

JIBIM;

3 56 3 40 8

MIOHMKEHHAsI KOHLIEHTpaUHs KUCIOPOa.

K conymemesyrowum nposenrenuam onacueix pakmopos nosxtcapa OTHOCATCS:

¢ OCKOJIKM, YaCTH pa3pyLIMBUIUXCS 3JaHUNA, COOPYKECHWUH, CTPOCHUH,
TPAHCTIOPTHBIX CPEJICTB, TEXHOJIOTHYECKUX YCTAaHOBOK, 00OpPYIOBaHMsI, arperaTos,
W3JEIUN U HTHOTO UMYILIECTBA;

¢ PaJIHOAKTUBHBIE M TOKCHYHBIC BEIIECTBA W MaTEpUAJIbl, MOMABIIHE B
OKPYXAWWIYI0  CpeAy W3  pPa3pyLIEHHBIX  TEXHOJIOTMYECKHX  YCTaHOBOK,

000pyI0BaHMS, arperaToB, U3JCIUM U HHOTO UMYIIIECTBA;



L4 BBIHOC BBICOKOI'O HaIIpsAKCHUS Ha TOKOITPOBOJAIIHC qaCTHu

TCXHOJOITMYCCKHUX YCTAHOBOK, O6Op}II[OBaHI/I$I, arperaros, I/ISI[GJ'II/Iﬁ H HHOIO

HMMYILECTBA;
¢ onacHble (haKTOPHI B3PbIBA, MPOUCILIEIIIETO BCIAEACTBUE MOXKAPa;
¢ BO3/ICHCTBUE OTHETYIIAIIKUX BEIIECTB.

Heooxooumoe epema 3éakyauyuu — BpEMs, IO UCTEYEHUU KOTOPOTO IPH
nokape Ha YpoBHE pabouell 30HbI MOSBISIIOTCS OMACHBIC ISl KU3HU U 370POBBS
monen 3Hauenns OPIL

HeoOxonumoe Bpemsi 3BaKyallMM pacCUMTHIBAETCS KaK MPOU3BEICHUE
KPUTHUYECKON JJig YeJoBeKa MPOAODKUTENIBHOCTH IMoXKapa Ha KO3(P(GUIHMEHT
6e3onacHoctu. [Ipenmnonaraercs, 4To Ka)<Japlii omacHbId (hakToOp BO3JEHCTBYET Ha
YeJI0BEKa HE3aBUCHUMO OT JIPYTUX.

Kputnueckass npomOIDKUTENBHOCTD IIOXKapa Ul JIIOACH, HaXOALIMXCS Ha
JTaXke oyara Io)kapa, ONpEelesseTcss U3 yCIOBHUS JocTrxkeHus oaHuMm u3 ODII B
MIO3TAXKHOM KOPUIOPE CBOEr0 IPEACIIBHOTO IOIyCTUMOIO 3HaueHus. B kauectse
KpUTEpUs ONACHOCTH Ui JIIOAEHM, HaxOoNdIUMXCs BbIIIE oO4ara IoxXkapa,
paccMaTpHUBarOTCs yCJIOBUS JOCTHKEHU ogHUM u3 ODII npeaesnbHo 10IyCTUMOro
3HaueHus B JIK Ha ypoBHe ouara noxapa.

3HaueHUs  TEMIOEPATypbl  Cpelpl, ONTHYECKOW  IUIOTHOCTH  JABIMA,
KOHIIEHTpAaIlMM KHCJIOpOJa M KaXIOro Tra3000pa3HOro TOKCHUYHOTO MPOAYKTA
TOPEHMsI B KOPUAOpE ouara IoXkapa M B JIECTHAYHOM KIIETKE OINPEIHEIAIOTCS B
pe3yabTaTe pELICHUs] CUCTEMbl YpPaBHEHHMM TerjaorazooOMeHa JUis MOMELICHHM
odara Ioxapa, H0o3TaKHOI'0 KOPUI0pa U JECTHUYHOMN KIIETKH.

OpueHTUPOBOYHLIE kKpuTHUYecKkue 3HaueHus ODII:

. temreparypa cpeasl — 70°C;

. koddurrent ocnadneHus suaumocTt — 0,46;
. KOHIIEHTpalus kuciaopoja —15%;
. KOHIICHTPAITUS BEIIESCTB B BO3IYXE, Kr/M:

a) x0pHCTOro Bogopoxa — 23x10°%;

6) okucu yriaepona — 1,16x107%;



B) nByokucHu yriepoaa — 0,11.

3A/TAHHE 1

Paccuurats BpEMs JBBaKyalluu JHOI[@ﬁ u3 3JaHUA B COOTBCTCTBHH C

BapuaHTOM (TadI. 6).

BBIUMCJIEHUE PACYETHOI'O BPEMEHU DBAKY AIITUU

a)  pacuy€tHoe BpeMms dBakyaluu (t,) u3 pabounmx NMOMEIEHUH U 30aHUH
OTpeNeNIAeTCS KaKk CyMMapHOE BPeMs JBIKEHHS JIIOJICKOTO MOTOKA Ha OTACJIbHBIX
ydacTKax myTH 1o ¢popmyJie:

L=+ + 13+ ..+, (1)

rjae Uy - BpeMs IBIKEHHSI OT caMoro yJIajléHHOro pabodero Mecra J0 JIBEpH
noMmenieHnus (B COOTBETCTBUU C PHUCYHKOM, 9TO PACCTOSIHUE TPUMEM PaBHBIM
JMaroHaIy oMerieHus Ly);

t; - BpemMsi MPOXOKIAEHUS IBEPHOTO MPOEMA TTOMEIIEHUS;

t3 - Bpems IBMXKEHHMS MO KOPUAOPY OT IBEPH MOMEUIEHUS A0 JIECTHUYHOTO
Mapuia;

ty - BpemMsi IBH>KEHUS 110 JIECTHUYHOMY MapIly;

ts - BpeMs ABMKEHUA MO KOPUAOPY NEPBOrO 3Taka J0 BBIXOJHON JBEpU U3
31aHUS;

ts - BpeMsI IIPOXOKIACHUSA IBEPHOIO IPOEMA U3 3MaHU.

[IpumepHas cxema 3BaKyaluu J01eM IPEACTaBIeHa Ha pUCYHKE 1.

0) BpeMs [BIDKCHHs JIIOJICKOTO TIOTOKa Ha OTJAEIBHBIX YYacTKax
BBIYHUCIIAETCS 110 (popMysie:

= Li/ Vi, (2)

riae Lj — qyimHa OTACNIbHBIX YYaCTKOB 3BaKyallMOHHOTO My TH, M (Tadu. 6);

Vi — CKOpOCTb JIBH>KEHUS JIIOJICKOTO MOTOKA HAa OTJENbHBIX y4acTKax MyTH,
M/MUH.

B) CKOPOCTh JBMIKEHHS JIOJCKOro motoka (V) 3aBUCHUT OT IUIOTHOCTH

mojickoro notoka (Dj) Ha OTAENBHBIX yYacTKaX MyTH U BbIOMpaeTcs u3 Tadu. 1.
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r)  IUIOTHOCTH JIIoACKOro noTtoka (Dj) BeuucnseTcs s KakI0ro ydyacTka

ABAKYaI[MOHHOTO MyTH 10 (hopmyJie:
Di= (N xf) /(Li x &), (3)

rae N — gucio moaeit (tadi. 6);

f — cpeaHss TUIOIIa b TOPU3OHTAIBHOMN MPOEKIUHU YeaoBeKa (MpUHATh T =
0,1 MZ);

0j — mMpuHA I-r0 ydYacTKa 3BaKyalldOHHOro myTd, M (tabn. 6). Jlms
BBIYMCJICHUU IUIOTHOCTH JIFOJICKOTO TIOTOKa TMPU HBaKyallud U3 padouero
MOMEIIECHHUS],

Oj IPUHSATH PaBHBIM ITOJIOBUHE IIIUPUHBI 3TOTO TTOMEIIICHHSI.

1)  BpeMs TPOXOXKIEHUS JBEPHOTO TMpoéMa MPUOTHUKEHHO MOMKHO
paccuuTaTh 1o hopmyIie:

Cine N/Bne X Q). (4)

e Oy . — IUPHUHA JABEPHOTO mpoéMma, M (Tad. 6);

Qun- — TPOIYCKHas CMOCOOHOCTh | M IIMPUHBI JIBEPHOTO Tpo&Ma
(mpuauMaetcst paBHoit 50 4en./(MXMUH) 11 aBepel mupuHoi meHee 1,6 M u 60

qen./(MXMHH) IS IBepel mupuHou 1,6 M u 6onee).

PaSoyee
nosemerne

Tecrunua

Paceroanie no xopuopy (L)

A
v

DRARYANHORH BT KOPIIop e

Paccrogmie no xopraopy (L)
Ropwzop 1-ro a1axn

a
«

| ]
U Jipeps |

Pucynok 1 — Cxema olieHMBa€MOro 3BaKkyalliOHHOTO MapiipyTa

HOPMATHUBHOE BPEMS 5BAKYALIMU
1. HopmatuBHOE BpeMsl »dBaKyallMd W3 TOMEIICHUH OOIEeCTBEHHBIX

3MaHuil  (KMHOTEeaTpbl, CTOJIOBbIE, YHHMBEpPMarud ¢ [p.) YCTaHABJIMBAECTCS
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(HOpMuUpyeTCs) B 3aBUCUMOCTH OT CTENEHUM OTHECTOMKOCTH 3AaHUs U 00bEMaA
nomenieHus (Tabdin. 2). HopmatuBHOE BpeMs SBaKyaluu U3 OOIIECTBEHHBIX 3/IaHUM
yCTaHaBIMBAETCs (HOPMUPYETCA) B 3aBUCUMOCTH OT CTENEHU OTHECTOMKOCTH
3nanus (tadm. 4).

2. llpu HOpMUPOBAaHMM BpPEMEHHU 3BaKyallMd JI MPOU3BOJICTBEHHBIX
3MaHUN MPOMBIIUICHHBIX TPEANPUITUN YUHUTHIBAETCS CTENEHb OTHECTOMKOCTH
3IaHMs, KaTeropusl MPOW3BOJACTBA U ITAXHOCTh 371aHus (Tabdn. 5). HopmatusHOe
BpeMsl 3BaKyallud W3 pabOuMX MOMEIIEHUU MPOU3BOACTBEHHBIX 3/aHUIA 3aBUCUT
TaK)Ke U 0T 00bEéMa nomenieHus (tadi. 3).

Ta6J11/1ua 1 — 3aBucuMOCTb CKOpPOCTH IBWKCHHA OT INIOTHOCTHU JIHOACKOTIO

[IOTOKa
IToka3zaTesb NJIOTHOCTH CropocThb IBHKeHHs JI0ACKOro noroka (Vi), M/Mmun

J1jackoro noroka (D;) HA TOPU30HTAJIBHOM IYTH | 110 JIECTHUIIEC BHHU3
0,01 100 100
0,05 100 100

0,1 80 95

0,2 60 68

0.3 47 52

0,4 40 40

0,5 33 31

0,6 27 24

0.7 23 18

0,8 19 13

0,9 u 6onee 15 8

Tabmuma 2 — HopmaTtuBHOE BpeMs BaKyalluu U3 MOMEIICHUH 001IIeCTBEHHBIX

snanui ()

ITomemnenue Bpems 3Bakyanuu (t,..;) MMH, U3 IOMeLCHUH
o0mecrBeHubIx 30auuii | u |l crenmenu ormecToikocTH
npu 00bEMe MoMenIeHus1, ThIC. M
HanmenoBanune | O0o3HaveHme Ho 5 10 20 40 60
1 2 3 4 5 6 7
3puresbHbIe * 1,5 2 2,5 2,5 -
3aJibl (TeaTpbl U
T.IL.)
3ajbl wx 2 3 3,5 4 45
JIEKIIMOHHDIE,
coOpanuii,
BBLICTABOYHbBIE,
CTOJIOBBIE H JIP.
Toprossle 3aJ1b1 il 15 2 2,5 2,5 -
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YHHUBEPMAroB ‘ ‘ | ‘ ‘ ‘
Ilpumeuanue:
Heobxomumoe Bpemst 3Bakyanuu jroned u3 momenienuit |l u IV creneneit ornecroiikoctu
ymenbinaercst Ha 30%, a u3 nomenienuii V crenenn oruectokoct — Ha 50%

Tabmuua 3 — HopmartuBHoe Bpemsi 53Bakyalldd M3  I[OMEUIEHUHN

MPOU3BOACTBCHHBIX 3MaHUN (;)

Kareropus Bpems 3Bakyauum (i, ;) MUH, U3 TOMeIIEHU i
MPOM3BOACTBA npousBoacTBeHHbIX 3aaHuil I, IT u II1 crenenu oruecroiikocT npu
o6beme nomentennst (W,), ThIC. M°
Jo 15 30 40 50 60 u 6oJiee
A,Bb,E,B 0,50 0,75 1 1,50 1,75
1,25 2 2 2,50 3
r,a He orpannunBaeTtcs (B yueOHBIX LIENSIX OPUCHTHPYUTECh HA HOPMATHUBHOE
BpeMsI dBaKyariy U3 MPOU3BOJICTBEHHBIX 3aHHI)
Ilpumeuanue:
st 3manuit [V cTrenenn orHecToikoCcTH HE00X0IMMOe BpeMs dBaKyaliuu yMeHbImaetrcst Ha 30%.
a i 31aHuil V cteneHn oruectoiikoctu — Ha 50 %

Tabnuma 4 — HopmaTuBHOE BpeMs 3BaKyalliy U3 00IIeCTBEHHBIX 31aHuH (to5)

CreneHb OrHeCTOMKOCTH Bpewms 3Bakyanuu (to.3.), MUH
lull o 6
MulV 1o 4
Vv o 3

Tabmuma 5 — HopmaTtuBHOE BpeMs 3BaKyalluH U3 IPOU3BOJICTBEHHBIX 3/TaHUMA

(tns)

Karteropus Bpems 3Bakyaumu (t, ;) MUH, U3 IPOU3BOACTBEHHBIX
NMPOU3BOJACTBA 3ganui I, II u 11l crenenn oruecroiikocTn
A, B E Ho 4
B1, B2, B3 u B4, Ho 6
| | Jo 8
Ipumeuanue:
g 3panuii [V cTeneHn orHecTOMKOCTH HEOOXOAMMOE BpeMs IBaKyallud YMEHbINAeTCs Ha
30%, a mis 3ganuii V crenenn orHecroiikoctd — Ha 50%

HOKAP B PABOYEM ITOMEINEHUHA
3A4A/TAHHUE 2.
B paGouem nomenieHnn, 00IMIIOBAHHOM JIPEBECHOBOJOKHUCTHIMU TUTUTAMU
(WK UMeEIoIEeM MEePETrOPOJIKU U3 HUX), MPOU30IILI0 Bo3ropanue. [nomans noxapa,

IPH TOPEHUU OOJHUIIOBOYHBIX IUIAT, MPHUBEJACHA B MCXOMHBIX JTaHHBIX (Tabi. 6).
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Paccuurats Bpems (t;), HeoOXogumMoe [Jisi HSBaKyalldd JIIOAEH W3 TOPSAILIEro

MOMELIEHUS C YYETOM 3aIbIMIEHHOCTH.

OIIPEJIEJIEHUE PACUETHOI'O BPEMEHU DBAKYALIMU U3
PABOYEI'O IOMEIEHUS O 3AIBIMJIEHHOCTH (t,)

a)  pacu€THOE BpeMs »HBaKyallud IO 3aJbIMIEHHOCTH TMOJIYyYUM IO
dbopmyre:
t: = (KoerXKixW)/I(VxSir),  (5)
rae Koen TONMyCTUMBIN  Kod(pdunureHT ocnabieHus ceta (MPUHATH
Koex=0,1);

K; — koadunrent ycnouii ra3oo0MeHa;

W, — 00BEM pabodero nmomenieHus, M (Tab:m. 6);

V, — CKOpOCTb JbIMOOOpPA30BaHUS C EAUHUIBI IUIOHIAJAN TOpPEHUS,

MY/(MPXMUH);

2
S+, — TUIOMIAb TTIOBEPXHOCTH TOPEHUS, M.

0) B CBOIO ouepe/ib KOd(pPUIIMEHT yCI0BUN Ta3000MeHa BBIYHCIISIETCS 110
bopmyie:
K: = So/Sy, (6)
rie S, — IUIOmaaAb OTBEpCTHH (NMPOEMOB) B OTPaKIAMOIIMX CTEHAX

[IOMEILIEHUS, M (tabu. 6);

2
S, — IJIOMIAAb 1014 IOMEIIEHUS, M".

B) CKOPOCTH ABIMOOOpA30BaHMSI OTYyYUM 10 HOpMyIIe:
V. =KxV, (7)
rnie K, - xosbdumment coctama

MNpPOAYKTOB  TOpeHust (s
3 .
JPEBECHOBOJOKHUCTHIX TIUT paBeH 0,03 M°/kr);

V, — MaccoBasi CKOPOCTb TOpeHUs (IJIs1 JPEBECHOBOJOKHUCTBIX IUIUT MPH-
. 2
HUMaeTcs paBHOU 10 Kr/(M“XMuH)).

r)

TIJTOIIA b IOBEPXHOCTH TOPEHHUS MOKHO TOJIYYUTh MO (OpMYyIIE:

SH.F. = SH.H.XKH.F. (8)

rae S, — mpeamonaraemas IIoIaab moxapa, M2 (Tab:. 6);

14



Kiir. — K03 PUIIMEHT MOBEPXHOCTU TOpeHHUs (AJI pa3IUBIIUXCS KUIKOCTEN U

00auoBoYHbIX IUT K| . =1).

OLEHKA TTOJIYUEHHOI'O PE3VJIbTATA
CpaBHuTe pacu€THOE BpeMs 3BaKyallUd MO 3aJbIMIEHHOCTH M3 pabodero
MOMEIIEHHUsI, MoaydyeHHoe 1o (opmyne (5) ¢ pacd€THBIM BpeMEHEM »BaKyalluu
moJel u3 pabodero NOMeIEHus, MOTy4eHHbIM 10 Gopmyiie (1) u ¢ HOpMaTUBHBIM

BpPEMEHEM dBaKyalluu U3 padodero nmomerieHus (tadi. 2 wiu 3).

BbIBO/I
AHanu3upysl pe3yabTaThl, IOJYyYECHHbIE B TIEPBOM M BTOPOM 3ajayax,
chopMyIHpYHTE OKOHYATEIBHBIA BBIBOJI O COOTBETCTBUU CTPOUTEIHHOTO MPOEKTA

HOpMaM moxapHoil Oe3omacHocTu. [Ipm HEOOXOAMMOCTH OTpa3UTe MUCHMEHHO

Bamwu MMpCaJIOKCHUA.
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Tabnuua 6 — cxoaHble JaHHBIE

HaumenoBanue Beanuyuna mapamMeTpoB 110 BapuaHTaM

MCXOAHBIX 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
napaMeTpoB

3AHUE:
[TpousBoacTBEHHOE I1 - 11 - II - I1 - II II - I1 I1 - I1 - I1
()
O6mectBennoe (O) - 0) - 0) - 0) - 0] - - (0] - - O - O -

Kareropus
IIOMEILEHUS A - B2 - b - B3 - Bl b - A b - Bl - B2
(3manust)

CrerneHp
OTHECTOMKOCTHU

PABOYEE
IIOMEIIEHUE:
0003HaYCHHE
HanuMEHOBAHUS - F*kk - ** - * - *% - - *kk - - *k - * _
IIOMEIICHUS
(st T2611.2)

JnuHa, M 15 25 80 30 35 60 90 10 20 30 19 61 93 27 110 53 75

HIupuna, M 10 20 40 20 10 35 50 5 10 10 10 40 81 21 89 32 56

O6bem (W), 04 | 25 | 251 | 3,0 14 | 98 | 310 02 | 07 1,5 2,1 | 16,2 | 4,2 35 | 87 | 54 | 61

ThIC. M

IInomane
OTBEPCTUI B 6 25 110 36 16 65 115 3 10 12 8 24 28 16 46 20 32
CTEHaX, M2

Koanuectso

. 50 140 | 360 | 250 60 850 | 430 10 40 50 62 200 | 270 48 | 410 | 180 | 270
moaeit (N), yen




[Iponomkenue Tadi. 6

HaumenoBanue Beanyuna mapaMeTpoB 110 BapuaHTaM

MCXOAHBIX 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
napaMeTpoB

LIIHPHHA
JIBEPEH (5,.,):
13 paGouero 14 | 28 | 42 | 22 | 15 | 35 | 16 | 12 | 14 | 28 | 14 | 28 | 42 | 22 | 15 | 35 | 14

TOMEIIECHUS, M

U3 3/1aHUS, M 1,8 3,0 4,2 1,8 2,2 2,0 1,4 2,4 1,5 1,6 1,4 2,4 1,5 1,6 2,2 2,0 1,4

KOPHJ[OPHI:
cymmapHas mHa | 40 55 120 35 30 25 65 70 15 80 44 25 60 25 90 55 45

(LK): M

MpU OJTHOM

wmprme 3, n | 30 | 28 | 40 | 25 | 32 | 20 | 22 | 20 | 15 | 22 | 30 | 28 | 40 | 25 | 32 | 20 | 30

JIECTHUI]bI:
cymmapHas jyimHa | 10 8 15 14 12 10 25 30 20 15 10 25 30 12 30 20 25

(Lﬂ)a M

MpY OJTHOM

2,0 2,2 3,0 2,4 1,8 1,5 2,0 1,4 1,5 1,8 2,0 2,2 3,0 2,4 1,8 1,5 2,0
mupuHe (0y), M

IInomane noxapa

(Sun). M 16 40 56 42 36 64 48 10 21 28 20 52 64 24 76 42 36
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KOHTPOJIBHBIE BOITPOCHI
VYcnosus u BUAbI ropenus. [1okapHbie CBOKWCTBA BEILIECTB.
[Ipuyunb! 1 KnaccupuKaus MOxKapos.
OpraHuzanus moxapHOWl OXpaHbl Ha MPEANPUSITHH.
Cnoco0sI ¥ cpeicTBa MPEeAYIPEKACHUS MOKAPOB.
Cnoco0sbI ¥ cpe/icTBa TYLICHUS MOXKAPOB.
Uem onpenenseTcss OTHECTOMKOCTh 3JJaHUM U COOPYKEHUI ?

OpFaHI/ISaL[I/ISI HHCTPYKTHUPOBAHUA, O6y‘{€HI/I${ " IIPOBCPKU 3HAHUM MO

NOKapHOM 0€30MaCHOCTH Ha MPEANPUATHSX.

8.

OO0s3aHHOCTH pa6OTOI[aTCJI$I, OTBCTCTBCHHBIX HOJIZKHOCTHBIX JIMII ITO

00eCIIeUeHHIO HO}KapHOﬁ 0€e30IMacCHOCTH.

9.

10.
11.
12.
13.
14.

KYMEHTBI

CriocoObl OTHE3aIUThI TOPIOYMX MAaTEPUAIOB U KOHCTPYKIUH.
Opranuzaiiys 3BaKyallMOHHBIX MyTEH U BHIXOJIOB.
TexHonorn4yeckue MpoTUBOIIOKAPHBIE MEPOIIPUSTHS.
ABTOMAaTHYECKUE CUCTEMBI TYLIEHUS II0KAPOB.

IlepBuyHBIE CpeACTBa TYLIEHUS II0KAPOB.

HazoBute ocHOBHBIC 3dKOHOOATCIIbHBIC AKTbl WM HOPMATUBHBLIC 10-

no obecrneueHUio MokapHoW Oe3omacHOCTH. OTBETCTBEHHOCTH 32

HapyIICHUS 3aKOHOATENIbCTBA 110 MOXKAPHOU O€30MaCHOCTH.

15.

Oxapakrepu3yiTe OCHOBHBIE BHUIbl PYYHBIX OrHeTymuTenen. Cxe-

MATUYHO IMOKAXKUTC IIPUHIIUII I[CflCTBHH.
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