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1. IIIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 11O JUCIUIIJIMHE

pasBejke, 100bIue
1 epepaboTke
TBEPJIBIX MOJIE3HBIX

pasBejke, 100bIue
1 epepaboTke
TBEPJIBIX MOJIE3HBIX

Kon n HanmenoBanue nokasaresns
Konu HaMMEHOBAaHUE OLICHUBAHMUS pe3ysibTaTa 00y4eHHs 10
Kareropus (rpymma)
. HAaMEHOBaHUE WHJIMKATOPA JUCIIATUTNHE
KOMITCTCHIIN I
KOMIIETEHIINU JOCTYDKCHUS
KOMITCTCHIIMU

Oo6menpodeccuonanbunsie | OINK-16. OIIK-16.1. 3HATh: CIIOCOOBI M CPEJICTBA CHUKCHHS
Criocoben HdemoHcTpupyeT BBIZICJICHHS BPEIHBIX Ta30B B
MIPUMEHSATH HaBBIKH atMochepy KapbepoB, CITIOCOObI
HaBBIKU pa3paboTku MBUICTIOABIICHHS M TTbUICYJIaBINBAHUS
pa3paboTKu IUIAHOB IpH BeJieHUH TopHbIX pabot , "BAC"
CHCTEM II0 MEPONPUATHH 110 YMeTh: pa3padaTeiBaTh MEPOIPHSTHS
00ecTeYeHn 0 CHIDKEHHIO IO CHIDKEHHIO BBIJCICHHS BPEIHBIX
3KOJIOTUYECKOU U TEXHOT€HHOMN ra3oB B aTMoc(epy KapbepoB,
IPOMBILIIEHHON Harpysku MbIICOOpa30BaHUs ITPH BEICHUH
0€30MMacHOCTH TIPY | TIPOM3BOJICTBA HA OTKPBITBIX TOPHBIX padoT ,
IIPOU3BOJCTBE OKpY>Karollyto HCIIOIB30BAaTh METOIBI
pabor o cpeny npu 30HIUPOBAHUS OTKPBITBIX
SKCIUTyaTAIllHOHHOM | DKCILTyaTallnOHHON

BBIPA0OTOK C MCIIOIb30BaHUEM
BAC

Bnaners: MeTonamMu KOHTPOJIS
aTMochepbl KapbepoB, METOIBI

HCKOIIa€MBIX, HUCKOIIa€MBIX, a
CTPOHTENBCTBY 1 A — 30HAUPOBAHUSA OTKPBITHIX
SKCILTyaTAIHH CTPOMTENBCTBE | BBIPA0OTOK C MCIIOJIb30BaHUEM
MOA3EMHBIX IKCILTyaTaluu BAC
00BEKTOB MOJI3eMHBIX
00BEKTOB
OIIK-16.2. 3HaTh: CBOWCTBA BPEIHBIX U SIOBHTHIX
IIponymeiBaeT u razoB M IbUIM, UX BO3ACUCTBUS Ha
npejiaraet opranusm desnoseka , 'bAC"
MEPOIPHUATHS 10 YMeTh: onpeaensaTh HHTEHCUBHOCTD
YIAYUIICHHUIO MbLICOOPa30BaHUs U BBIACICHHUS
CYILIECTBYIOLICH BPE/IHBIX T'a30B MPU BEJACHUM
CHCTEMBI KOHTPOJIS | OTKPBITHIX TOPHBIX padoT,
9KOJIOTHYECKOM HUCII0JIL30BaTh METOBI
catyanmp 30HIUPOBAHUS OTKPBITHIX
TIPOMBIIIIICHHOM BBIPAOOTOK C UCIIOJIB30BAHUEM
Oe3ormacHOCTH

BAC

Biagers: MeromamMu pacdera CXeM
€CTECTBEHHOT 0 MIPOBETPUBAHUS
KaphepoB, METOABl 30HIMPOBAHUS
OTKPBITBIX BBIPAOOTOK c
ncnoab3zoBanneM bBAC

2. MECTO JUCIUAIIIMHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMBbI

1. Kommerenumuss OIIK-16 CnocoOeH mNpUMEHATh HABBIKM Pa3pabOTKH CHCTEM I10 O00ECIeUEHHUIO
AKOJIOTHYECKOW M MPOMBINUICHHOW 0€30MacHOCTH MPU MPOU3BOJACTBE PadOT M0 IKCILUTYaTallMOHHON pa3BelKe,
No0bYe W TepepaboTKe TBEPIbIX IOJIE3HBIX HMCKOMAeMbIX, CTPOUTENIBCTBY M DKCIUTyaTallMH ITOJ3EMHBIX
00BEKTOB

HaHHaH KOMIICTCHIIMA (bopMpreTca CJICAYHOINUMU JUCHUTITIMHAMU

Cranus HavmMeHoBaHUS TUCIIUTUIAHBI
1 AbBponorusi FOpHbIX MPEeNNPUITUN
2 I"opHbIe ManTHBI 1 000PYAOBaHHUE




w

CrannoHapHble MalllMHBI
4 I'MA

3. OFbEM JUCIHUIIJINHbI
OO0r11ast TPy I0OEMKOCTh JIUCIUTUTUHEI COCTaBNsieT 4 3a4. enunuiy, 144 daca.

®opma NpOMEKYTOUHOM aTTeCTalUU 3K3aMEH

Bup yuebHoit paboTh Bcero Cemectp
JacoB Ne 5
OO6mast TpyTI0eMKOCTh AUCITUTUIMHEL, Yac 144 144
KonrakTHasi padoTa (ayiMTOpHBIE 3aHATHSA), B T.4.: 55 55
JIEKIIAHU 17 17
J1a00pPaTOpPHBIE 0 0
[IPAKTUYECKUE 34 34
TPYNIOBbIE KOHCYJIBTAIIMA B TIEPHO]T TEOPETUIECKOTO O0yUEHUS 2 2
MPOMEKYTOUYHOW aTTeCTAllUU
CamocrosiTesibHasi padoTa CTYAeHTOB, BKJIIOYAs 89 89

HHIAUMBUAYAJIBHBIC U T'PYNIIOBbIC KOHCYJbTAIIMU, B TOM YHCJIEC:

KypcoBoii npoekT

KypcoBas pabora

PacuetrHo-rpaduueckoe 3aganve

WNuauBumyansHOE JOMaIIHEE 3aaHne

CamocTosTenbHas paboTa Ha MMOATOTOBKY K ayIUTOPHBIM 53 53
3aHATHAM (JICKIUH, TIPAKTHYCCKHUE 3aHATHs, TabopaTopHbIe
3aHATHUSA)

DK3aMeH 36 36




1. 4. COAEP)KAHUE IJUCHUIIJINHbBI

4.1 HanmeHOBaHUeE TeM, UX CO/IeP:KAHUE U 00beM

Kype 5 Cemectp 10

/11

HaumenoBanue paznena
(kpaTKO€ coaepIKaHue)

OO0beM Ha TeMaTHYCCKHI
paszen 1o BujaaM yd9eOHon

Harpysku, Jac

Jlexun

IIpakTrueckue
JlaboparopHbie

3AHATUA
3aHATUA

CaMocTosTenbpHas

pabora

1.

Hlaxmnasa ammocgepa

OmnpeneseHue a’sposIoruy TOPHBIX NMpeanpusTUi Kak Hayku. Ee
3HAYEHHUE. HcTtopuueckuii 0030p. XapakTepucThka
COBPEMEHHBIX IIaXTHBIX BEHTWIIIMOHHBIX cUcTeM. OCHOBHBIE
JOCTHKEHHS a’3poJIOTHH TOpHBIX mpeanpustuil. CoaepkaHue
JucHUIIuHBL. CBA3b CO CMEXHBIMU HAYKaMHU.

ATMochepHbIi Bo3nyx. M3MeHeHne cocTaBa aTMOC(EpHOro
BO3/lyXa TMpPH €ro JBWKEHUH [0 TOPHBIM BBIPAOOTKAM.
I'a30006mnpHOCTD maxThl. COCTaBHBIE YACTH IIAXTHOTO BO3IyXa.
CriocoObl U3MepeHHst COAEPIKAHUS ra30B B BO3LYyXeE.

Meran. @u3uko-xuMu4eckue cpoiicTBa. [IpoucxoxaeHue u
BHAJBl HAaxXOXJIEHUS B TOPHBIX MOpoaax. MeETaHOHOCHOCTb H
METaHOEMKOCTh TOPHBIX HOpOJ. BHIBI BBIIENEHUS B IIaxTax.
I"azoBbIii OanaHc maxtel. [IpenenbHO JOMYCTHMBIE COACPIKaHUS
MeTaHa B maxTax. Mepsl 60pbObI ¢ METaHOM.

IlTaxTtHass mbub. ['Oprourie ©  B3pBIBUATHIE CBOMCTBA.

@akToppl, BIMAIOIIME Ha B3PBIBUATOCTH YTOJBHON IBUIH.
OCOOCHHOCTH B3pBIBOB YrOJBHOM TBUIM B IIaxXTaX. Mepsl
O0pBOBI CO B3pHIBAMHU YTOJIBHOM MbUTH. B3pbIBUaTOCTH CEpPHOIL 1
cynbpuaHoi mbuM. CrHocoObl HM3MEpPEeHHH  3albUIEHHOCTH
BO37yXa.
Temnosoi pexum HIaxT. MukpoxiumMar MIaxT.
TepMOBIaXXHOCTHBIE MMapaMeTPBhl MAXTHOTO Bo3ayxa. dakTopsl,
OTIpeIeNIAIONINE TEIUIOBOM pexuM InaxT. TemnoBoil OanaHc
I1axXT.

Hlaxmnas aspomexanuxka

OCHOBHbBIE TOHATHS M 3aKOHBI IIAXTHOM a’3pOMEXaHUKHU.
Bunsl naBneHus B OBmKymieMcs: Bosayxe. Jlenpeccus. 3aKOHBI
COXpaHeHUs. PexuMbl IBIKEHHS BO3AyXa B LIaxTax. THIIBI
BO3/IYIIHBIX MOTOKOB B TOPHBIX BBIPAOOTKaXx W MX OCHOBHEIC
XapaKTePUCTUKU. 3aKOH COMPOTUBIICHUS.

AdpOIMHAMUYECKOE COMPOTHBICHHE TOPHBIX BBIPAOOTOK.
IIpupona u BHIB ad9POAMHAMUYECKOTO  COIMPOTHBIEHUS.
ConpotuBrenne TpeHus. MecTHoe compoTuBieHne. JloboBoe
comportusieHne.  OOmuMe  3aKOHOMEPHOCTH  MPOSIBICHUS
a’POIMHAMUYECKOTO COIMPOTHUBIEHUSA. EIWHUIBI U3MEpeHHS.
Crioco0bI CHIKEHUS a3pOJUHAMHYECKOTO COMPOTHBIICHHSL.

Q@uibTpallMOHHBIE TeueHWss B maxrax. OmnpeneneHue
(GWIBTPAaOHHOTO Te4YeHUsl. Ero OCHOBHBIE XapaKTEPHUCTHKH.
Buapl 1 Mecta GUIBTPAIIMOHHBIX TEYEHWI B MIaXTaX. 3aKOHEI
(GWIBTPAaIMOHHOTO  TEYECHMS. 3HaueHHe (QUILTPALIMOHHOTO
JIBUKEHMSI BO3yXa B BEHTWISLMHU IaXT.

axtabie BenTWwsinnonHsie cetu (IIIBC). Knaccudukanus
IIIBC. OcHoBHEBIE 3aKOHBI IBIKeHUs Bo3myxa B [IIBC.
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Hcrounukn nBuwkeHus Bo3ayxa B maxTe. [IpuHnmn co3ganus
IBwkeHus: Bo3ayxa. lllaxTHble BeHTHIATOPHL. EcrecTBeHHas
TAra BO3AyXa B IIaxTaXx. BropocTeneHHbIE HCTOYHHUKH
IOBIDKEHHUSI BO3AyXa (KEKTOpBI, KamexX, THAPOMOHHTOPHBIE
CTPYH H THIPOTPAHCIIOPT).

PaboTta BEHTHIATOPOB Ha IIAXTHYK BEHTHISILMOHHYIO CETb.
Pabora ognoro Bentunaropa. CoBMecTHasi paboTa HECKONBKHUX
BeHTWIITOpoB.  CoBMecTHass ~ paboTa  BEHTWIATOPa H
€CTeCTBEHHOM Tsru. PaboTa mNOA3EMHBIX BCIIOMOTATENBHBIX
BEHTWJIATOPOB.

Hpoueccm nepernoca 6 wiaxmax

OOmume cBenenus. TepMuHBI W oOmnpeaesieHUs. Y CIIOBUS,
OTpeEISAIONINEe TEPEHOC BPEIHOCTEH: YCIOBUS TOCTYIUIEHUS
BPEIHOCTEH B TOTOK, CBOWCTBA IEPEHOCHUMBIX CyOCTaHIIHIA,
PEKUM IBIDKEHHS Bo3ayxa. Bunsl mepeHoca.

OcHOBHBIE ~ 3aKOHBI ~ LIAXTHOM  Ta30BOH  JTUHAMHUKH.
dusnyeckre XapakTePUCTUKU INAXTHBIX Ta30JUHAMHUYECKUX
mporeccoB.  3aKOH — COXPAaHEHHS  MAacChl. Y PaBHEHUS
KoHBeKTHBHOW auddy3un. CrannoHapHble U HECTallHOHAPHEIE
razoguHamuyeckue mnporecchl. Jnpdys3us aKTUBHBIX Ta3oB.
CrnoeBble CKOIIJIEHHS T'a30B.

IIporieccsl ra3oBblAeNeHHs B IIaxTax. [a3oBblieneHue c
O00OHa)XKEHHOH TOBEPXHOCTH T'OPHOTO MaccuBa. [ a3oBbleseHue
U3 OTOMTON TOpHOW Macchl. ['a3oBbIIENeHHEe TPHU B3PBIBHBIX
paborax. ["azoBpieneHNe W3 BBHIPAOOTAHHOTO MPOCTPAHCTBA.
[Tpoueccrl mepeHoca B CKBO3HBIX BBIpaOOTKax. ['azomepeHoc B
JaBax M B BEHTWIIIHMOHHBIX INTpeKax. [aszomepeHoc B
BbIpab0OTaHHOM IpocTpaHcTBe. [lepexoaHble ra30IMHAMUYECKUE
Mpolecchl.  YIpaBlieHHE METaHOBBIIEJICHHMEM B  TOpHBIE
BBIPAOOTKH.

IIpomeccrl rasomepeHoca B TYHNHKOBBIX BbIpaOOTKax M B
npu3a00iHON YacTH BRIPAOOTKH, B OCHOBHOW YaCTH TYITHKOBOH
BbIpaOoTKH. ['a3omepeHOC MpH BEHTWIALUH BBIPAOOTKHA C
PELUPKYIISLHIEH.

OCHOBBI IAXTHOM MbUIEBOM AMHAMUKUA. OCHOBHBIE TOHATHUS U
omnpenenenust. [Ipouecc ocaxnenust meui. TypOyneHTHAS

T Qy3us THUIH.

OCHOBBI IAXTHOW TEPMOAMHAMUKH. Y paBHEHUE SHEPIUU
BO3YIIHOTO OTOKa. OTpe/ieNeHre BIarocoiep:kaHus
HIAXTHOTO BO3/yXa. Termnoo0MeH MeX/y BEeHTHISIIIUOHHBIM
MIOTOKOM M TOPHBIM MacCHBOM.

10

Benmunayua waxm

Bentunsus BBIEMOYHBIX Y4aCTKOB. OcHOBHEIE
ompeneneHus. TpeboBanus K cxemMaM BEHTWIIMH. CXeMBl
BEHTWJIALIMM BBIEMOYHBIX YYaCTKOB YTOJNBHBIX IMaxT. Cxemsl
BEHTWJISILIMM OYHMCTHBIX OJIOKOB PYJHBIX IIAXT.

BeHTunsnust TyNUKOBBIX BBIPAOOTOK NpPU HX IMPOBEIEHHH.
OCOOCHHOCTH BEHTWJISALUM TYIMHKOBBIX BBIPAOOTOK. CIIocoObI
BEHTWISAIINU. BEHTWIAIMSA 3a cueT OOIIemaxTHOW AETPECCHH.
Bentninsamust ¢ NOMOIIBIO  BEHTWIATOPOB ~ MECTHOTO
NPOBETPUBAHUS. BeHTWIALUS BHIPAOOTOK OONBIION JITHHEI.

Benrumsamus TYIHUKOBBIX Kamep. BeHTmisinuoHHOE
obopynoBanue. [IpoexkTupoBaHME BEHTWISAIMH TYIHUKOBBIX
BBIPaOOTOK.

Crioco0Obl  BEHTWISIMM IIAaXT. HarderarenpHBI CIIOCOO
BEHTWJISIINU. BcacwiBaronuit crioco0d BEHTHJISIIUH.
KombunupoBanHbIit cnoco0 BEHTWJISILIUN. Obnactu

IIPUMCHCHUA. CxeMbl BCHTWJSIOUW IIAXT. HeHTpaJIBHaSI cXeMa
BCHTUJISIIUN. ®danropas cxema BCHTUJISIIWN. CCKHI/IOHHaH
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cxeMma BeHTHIuH. O0IacTy NpUMEHEHUSL.

YTeukn Bo3oyxa B IIaxTax. 3HaueHue yredek. OnpeneneHus
u  kinaccudukammsa.  YTEUKM — Yepe3  BEHTHWIALHMOHHBIC
COOpYKEHMA. YTEUKH uepe3 BBIpa0OTaHHOE MPOCTPAHCTBO.
Meponpuartus 10 yMEHBIICHHIO YTEUEK.

BeHTUIAIMOHHBIE COOpYKEHMS Ha IIaxTax. HasHaueHue
BEHTWIALIMOHHBIX COOPYXEHUH. BEeHTUISIIMOHHBIE TIEPEMBIUKH.
Bentunsnuonnsle nBepu M nuto3el. Kpoccunru. 3amepHble
cTaHIMy. ['epMeTHYHBIE HAAIIAXTHBIE 3JaHUSA. BEHTHIATOpHBIC
YCTaHOBKH Ha MOBEPXHOCTH IIAXT.

KoHTponb BeHTHNSIMM IaxT. BeHTWwIsiuMoHHas ciyx0a.
TpeboBaHMA K KOHTPOJIO BEHTWIIIMU IIaxTel. KoHTpoib
CKOPOCTH IBHXECHHMsS M pacxoja Bosayxa. KoHTpomb cocraBa
mraxTHoi armocgepbl. KoHTponb TemmnepaTyphl, BIQKHOCTH H
JaByieHus Bo3ayxa. OpraHusanusi BEeHTWIIHMOHHOHN CiIyX0bl Ha
IIaxTax.

VipaprneHue BEeHTUISALMOHHBIMU PEXUMAMHU IIPU aBApHSIX

TpeboBaHus K BEHTWIALIMOHHBIM PEeXUMaM IpU aBapusx. Mx
BuAbl. BBIOOD BEHTWIALMOHHOTO peXHMa HpU  IOXKape.
YcroiiunBocTh W cTabuimzanusi BEHTWIALMH TPU  TOXKape.
BeHTUISAIMOHHBI  pEeXUM TpU  HAJIMYUM  U30JIMPOBAHHBIX
MOXKApHBIX YYacTKOB. BeHTWIsIMA Ipu BHE3alHBIX BBIOpOCAX
TOpPHOM MOpOABl M Tas3a. 3aJadyd M 3HAYCHUE YNPAaBICHUA
BeHTWIsInMed wraxtel. CrmocoObl W CpeAcTBa  YIpaBJICHUS.
VYnpasneHue BEHTWIALMEH TPH HOPMaJIbHOM paboTe MIaxThl.
VYnpaBineHue BEHTWIALMEH IIaXThl B aBapUUHBIX CUTYalHSX.
ABTOMaTH3alUsl YIpaBICHUsI BEHTUIALMEH: MHQOpMaIMOHHOE
obecrieyeHne, alrOpUTMBl, TEXHHYECKOE 00ECTIICYeHUE CHCTEMBI
ABTOMATUYECKOrO YINPABICHUS BEHTWIALMEH, 3KOHOMHYECKAs
3¢ (EeKTUBHOCTD.

Hanexnocte u  3QQeKkTuBHOCT,  (PYHKIIMOHUPOBAHUS
IAXTHOM BEHTWISIUMOHHOM cucTeMbl. OCHOBHBIE MOHSTHUS U

onpenenenusi.  Kpurepum u  mnokazatend.  DakTopsl,
ONpeeNsIoONIe  CTOXaCTHUECKYyl0  JUHAMHMKY  IIaXTHOU
BGHTHHHHHOHHOﬁ CHCTEMBI. HpI/IHIlI/IHBI u METOABI

MOJENUPOBaHUsl  Iporecca (YHKIMOHUPOBAHUS  IIAXTHOM
BEHTWJIALIMOHHOMN CHUCTEMBI U MIPOTHO3a ee Mmoka3arteneid. CuHres
BBICOKOH/IC)KHBIX M 3()(PEKTUBHBIX MAXTHBIX BEHTUIISAIIUOHHBIX
cucteM. DKOHOMHYECKast 3(PQPEKTUBHOCTh (PYHKIMOHUPOBAHUS
IIaXTHOW BEHTHJIILIMOHHOMN CUCTEMBI.

[TpoekTHpOBaHNE MIAXTHBIX BEHTHJISIIIMOHHBIX cucTeM. O0Imune
TpeOOBaHMs K MPOSKTHUPOBAHUIO LIAXTHBIX BEHTHUJISILIHOHHBIX
cucTeM. DTanbl IPOEKTUPOBaHUs. BbIOOp cXeMbl BEHTHIISLIIH.
IIporuos razoobunsHOCTH maxThl. [IpoBepka Harpy3ku Ha JaBy
10 ra3oBoMy (axTopy. OnpeneneHue pacxoia Bo3ayxa s
BEHTWISILIMY 1IaxXThl. Pacnpenenenue Bo3ayxa Mo BEIpabOTKaM U
NPOBEPKa MONEPEUHBIX CEUEHHI BBIPAOOTOK 10 JOITYCTUMBIM
CKOpOCTSIM JIBH)KEHHUs Bo31yXxa. IIpoBepka ycToiunBOCTH
JBIDKEHUS BO3yXa B BbIpaboTKax. Pacuer nenpeccuu maxrsl.
Br16op cioco6a BeHTHIsIIME maxThl. BeiOop riiaBHOTO
BEHTUJIATOpA. PacyeT 3KOHOMUYECKUX MOKa3aTeNnen
BEHTHJISILIUY 11aXThI.

Aaponozus kapvepos

Bnusiaue Bo3myxooOMeHa B Kapbepe Ha TEXHOJOTHIO BEACHUS
pabor. CocraB armoctepbl Kapbepa. MUKpOKIHMAT Kapbepa.
Hcrounuku 3arpsisHeHus: aTMocdepsl Kapbepa. BHyTpeHHUE 1
BHEIIHWE HCTOYHHMKM BBIJEIECHHA IBUIM W BpPEAHBIX Ta30B B
atMocepy Kappepa NpH pPa3IMYHBIX Ipomeccax. Pomb
BEHTHJISIIIUK B OOpb0E C BPETHBIMU 3arpsi3HEHHSIMHU aTMOCQEphI
KapbepoB. TemioBble ycnoBusi B kaOuHax. OCHOBBI pacueTa




YCTAaHOBOK KOHAMIIMOHUPOBaHMA Bo3ayxa. KoHAaumuoHepsl,
MPUMEHSIEMBIE I TOPHO-TPAHCIIOPTHOTO 000PYAOBaHUSI.

AbspomexaHnka KapbepoB. OCHOBHBIE 3aKOHBI a3POCTATHKU H
a’poanHaMuku. CBOOOAHBIE U TONYOTPaHUYEHHBIE CTPYH.
OrpaHudeHHBIE BO3AYIIHBIE TIMOTOKA. PeXWMBI JBMKEHUS
BO3IyXa B TOPHBIX BbIpa0OoTkax. DopMHUpOBaHWE BO3MYIIHBIX
MOTOKOB B Kapbepe.

Tepmoannamuka atMocepbl KapbepoB. OCHOBHBIE MMOHATHUS
u onpenenenusi. VcTouHuku Tteruia. TepMUYECKHE CHIIBL.
Temmepatypnass ~ crpatudukanms  arMocepsl  Kapbepa.
TymanooOpazoBanue.

JluHamuKka pacnpocTpaHEHHUsI BpeIHOCTEN B Kapbepax. THribl
WCTOYHWKOB Ta3a W ThUIA. | a3oBasg AWHAMHUKa B Kapbepe.
[TeineBass gunamuka. OcOOEHHOCTH paclpoOCTPaHEHHs ra3oB M
MBUTH TIPH PA3JIMYHBIX MPOIECCaX OTKPBITHIX TOPHBIX PadoT.
Metomel W cpeAcTBa HOpPMalM3alliéd  cocTaBa aTMochepsl
Kapbepa.

EctecTBeHHBIll BO31yx000MeH B Kapbepax. JnHamudeckue
CXEMBl €CTECTBEHHOTO TPOBETPUBAHU. TemIoBble CXEMBI
€CTECTBEHHOT0 B0O31yxo00MeHa. KoMOMHUpOBaHHBIE CXEMBI
€CTECTBEHHOM BCHTUIALINUA. I/IHTGHCI/I(bI/IKaHI/I}I €CTCCTBCHHOI'O
BO3yXO000OMeHa Ha Kapbhepax. |eXHOIOTHYECKHE peIICHHUS,
WHTEHCH(DHUIIMPYIOIIIE BO3yX000OMEH.

6 CneyuanvHble 6OnPOCH 6EHMUNAUUU NPU CIIPO
NOO3EMHBIX COOPYIHCEHUTL

umesibcmee

BenTunsanus npu coopy>KeHUH TOPHBIX BBIPAOOTOK OONBLION
NPOTSHKEHHOCTH.  BBIOOp  cXeMbl  BEHTWIALMHU. Y CIOBHS
UCKIIIOYCHHS PELMPKYIIALIUU BO3/yXa. Bentunsiuus
ABTOJIOPOKHBIX M IKEIE3HONOPOKHBIX TOHHENIEH TMpU HX
COOPYKCHHU. BeHTHIIAIMS TOHHECH 00JIBIION MPOTHKEHHOCTH
1 OOJIBIIOrO TonepeyHoro ceueHus. OCOOCHHOCTU JUHAMUKU
razoB BB u nBurareneld BHYTPEHHEro CropaHusi B TOHHEJSIX.
CxeMbl BEHTWIILMHM IIPU COOPYKEHHHM TOHHENEH OOobIIoii
MPOTSHKEHHOCTH W OOJBIIOT0  TOMEPEeYHOro  CEYEHHS.
bectpyOHast BeHTWIALMS NIPU COOPY>KEHUH TOHHENEeH. CriocoOb!
U CXEMBl BEHTWIIIMH TP  COOPYXKEHHH  TOHHENEH
METPOIIOJIUTEHOB. PacueT mapaMeTrpoB BEHTWIALMU. BoIpocsl
BEHTWJIALIMM TIPU OKCIUTyaTallud TOHHEJEeH MEeTPOIOJIMTEHOB,
ABTOZOPOXKHBIX M KEJE3HOJOPOKHBIX TOHHENEH, 000CHOBaHUE
CIOCO0OB BEHTHJISIIUMU (MCKYCCTBEHHOMW, €CTECTBEHHOM ).

1. Memoowvl 30HOUPOGAHU OMKPBIMBIX 6bIPAOOMOK C ucnonvizosanuem bAC

Metoasl 30HAMPOBAHUSA OTKPBITBIX BBIPAOOTOK C
ucnoin3oBanmueM bAC

2

4

HUTOI'O

17

34

53

4.3 Conep:kaHue NPaAaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

HaumenoBanue
paszena JUCIUILTAHBL

Tema npaxTHIeCKOTO (CEMUHAPCKOTO) 3aHATHUS

K-Bo
4acoB

K-Bo
4acoB
CPC

cemectp Ne 9

Beeoenue. lHlaxmnasn
ammocghepa BJIArOBBIAEIIEHUN

Pacuer MOIITHOCTH TeHHOHOCTynHeHHﬁ n




2 Hlaxmuan aspomexanuka 4 4
AdpOIMHAMUYECKOE COMTPOTHBIICHUE

TOPHBIX BBIPa0OTOK.
Pacuer nenpeccun maxrsl
Pacuer BeHTHIIALIMM TYIMKOBBIX BBIPAOOTOK

3 Ilpoueccovt nepenoca 6 Pexxumbl nBrxkeHus Bo3nyxa. Buabt 7 2
waxmax nepeHoca.

[Tporuo3 MeTOHOOOMIEHOCTH TOPHBIX
BEIPabOTOK

[Tporuo3upoBaHue TeMIepaTypsl MaxTHOTO
BO3IyXa.

4 Benmunayus waxm MeTto/161 pacueTa eCTECTBEHHOTO 10 5
BO3AyXOpaclpeIeIeHUs U PEryIUPOBAHUS B
MIAXTHBIX BEHTUIISIIHOHHBIX CHCTEMAX.

Omnpenenenre CKOPOCTH B KOTUYECTBA
BEHTH/ISAIIMOHHOTO BO3/yXa

ITocTpoeHue xapakTepUCTHKU
BEHTWISILIUOHHOM ceTH

Br160p 1 pacyer MbUICYIaBIHBAIOIIETO
o0opynoBanus. BeIOOp BEHTHIISITOpA TJIABHOTO
MIPOBETPUBAHUSI.

5 Asponozus Kapvepos PacyeT CKOpPOCTH, TeMIIepaTyphl  pacxosa 8 2
BO3/yXa B CEUEHHH OCHOBHOTO Y4acTKa
MNPUTOYHBIX CTPYH.

PacueT HeoOXOMMOT0 PacXo/ia BO3ayXa
JUISL BEHTHIISLIMK Kapbepa.

Onpezenienne cXeM, CI0COO0B B PEKUMOB
HCKYCCTBEHHO} BEHTHIIAIINN Kaphepa.

6 Cneyuanvnsie 6onpocul Bentnsinms aBToIOpOKHBIX U 2 2
G6EHMUNAYUU NPU KEJIC3HOJOPOXKHBIX TOHHEIIEH
cmpoumesnbvcmee Oco0eHHOCTH BEHTHISILMY IPH CTPOUTENBCTBE
noo3emHbIX coopyxycenuii | Kamep 6onbpmux 00beMoB. Pacyer napamerpos
BEHTHJISIIINH.
7 | MeToapl 30HIMPOBAHUS 4 2

MCTOI[I)I 30HAUPOBAHUA OTKPBITBIX

OTKPBITBHIX BBIPAOOTOK €
p p BbIpabOTOK ¢ Hcnosb3oBanrueM bAC

ucnoiibzoBanmeM bAC

34 19

4.4. Copep:kaHue KypcoBOIo NpoeKTa/padoTsl
He npenycMoTpeHo yueOHBIM TIIaHOM.

4.5. Conep:kaHue pacyeTHO-rpauuecKoro 3a1aHusl,
HHIMBUAYAJTBHBIX TOMALTHUX 32 1aHHI

He npenycMoTpeHo yueOHBIM IJIaHOM.
5. OUEHOYHBIE MATEPHAJIBI UIAA NPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA,
IMPOMEXYTOYHOM ATTECTAIIUU
5.1. Peanu3anus KoMIeTeHIIUH
1 Komnetenuus OIIK-16. CriocobeH mpuMeHATh HaBBIKHA Pa3pabOTKH CHCTEM 10 OOECTIEUEHUIO IKOJIOTHIECKOM

n HpOMBIHIJ'IeHHOﬁ 0e30macHOCTH npu MOpOU3BOACTBC pa60T oo BKCHHyaTaHHOHHOfI Ppa3BCIKeE, ,I[O6I>ILIC u
nepepa60TKe TBEPAbIX TMOJIC3HBIX MHCKOIIACMBIX, CTPOUTCILCTBY H OSKCILTyaTalluh I[MOA3CMHBIX 00BEKTOB



HanmenoBanue HHANKATOpa JOCTMKCHUA KOMIICTCHIIUN HCHOHLByeMLIC CpE€ACTBA OLICHUBAHUA

YK-16.1. 1eMOHCTpUPYET HaBBIKK Pa3paOOTKH IJIAHOB CobecenoBanre, KOHTPOJBHEIC paOOTHI,
MEPOIPHUITUN TI0 CHIDKEHUIO TEXHOTCHHON HArpy3KH JK3aMEH

MPOM3BOJICTBA Ha OKPYIKAIOIIYIO CPEy MPH SKCILUTyaTallHOHHOMI
pasBeake, ToObIUe U mepepadboTke TBEPABIX MOJIE3HBIX
HCKOIIAeMBIX, a TAKIKE IIPU CTPOUTEIBCTBE U IKCILTyaTaIlluu
MOJI3€MHBIX 00BEKTOB

YK-16.2. [IpoxyMbIBaeT 1 mpeiaracT MEpOTPHSITHS 110 CobecenoBanue, KOHTPOJIBHBIC paOOTHI,
VIIyUYIICHUIO CYIIECTBYIOIIEH CHCTEMBI KOHTPOJIS DKOJOTHYECKON | DK3aMeH
CUTYaIlU¥ U IPOMBIIIICHHOW 0€30MaCHOCTH

5.2. TunoBbie KOHTPOJILHBIE 3aJaHUS AJI MPOMEKYTOUHOI aTTeCTaAllUU

5.2.1. llepeyeHb KOHTPOJIHbHBIX BOITPOCOB (TUMOBBIX 3aJaHHUI)

HanmenoBanune Conep:kaHne BOIPOCOB (THUITOBBIX 3a1aHUH)
Ne ii/m pasnena
JHCIUTUIAHB
1 Lllaxmnasn 1. AtmocdepHsblii Bo3ayx. M3MeHeHne coctaBa aTMoc(hepHOro Bo3ayxa
ammocghepa MIPY €ro JIBIKESHHHU 110 TOPHBIM BBIpabOTKaM

2. CocraBHbBIE YaCTH MAXTHOTO BO3ayxa. COCOOBI H3MEPEHUS
COJep KAaHUS ra30B B BO3LyXe€.

3. I'azoBerit Oamanc maxTel. [IpenensHO OMyCcTUMBIE COAepKAHHS MeTaHa
B IIaxTax. Mepbl 00pbOBI C METAHOM.

4. laxTHas nbUIb. ['Oproune U B3ppIBUATHIE CBOMCTBA. DAKTOPHL,
BJIMSIOLIME Ha B3PhIBYATOCTh YTOJIBHOW IBUIH

2 Illaxmnasn 5. TennoBoli pesxuM maxT. MUKpOKIUMAT AXT. TepMOBIIaKHOCTHBIE
alpomexanuxa MapaMeTpsl MAXTHOTO Bo3ayxa. MaKkTopkl, ONpEAEIAIONINE TEIOBOH PEKUM
maxT. TeruoBoii 6anaHc maxt

6. Crioco0bl M3MEpEeHNUH 3aMbUICHHOCTH BO3yXa

7. AspoarHaMHYECKOE CONPOTHUBIIEHHE TOPHBIX BbIpaboTok. [Ipupona n
BUJIBI a9POIMHAMUYECKOT0 conpoTHBieHNs. CONPOTHBICHNUE TPEHUSI.
MectHoe conpotuBienue. JIoboBoe conpoTHBIICHHE

8. dunpTpanmoHHble TeueHus B maxrax. Onpenenenue GUIbTPAHOHHOTO
TedyeHus. Ero ocHoBHbIE XapakTepucTHKH. Buapbl 1 Mecta GpuiabTpalnOHHBIX
TEYEHUH B MaXTaX. 3aKOHbI (QUIBTPAIUOHHOTO TEUCHHUS.

9. UcToyHMKH NBMKEHHA BO3yXa B miaxte. [IpuHImm co3nanus
IBwKeHus Bo3ayxa. LllaxTHble BeHTHIIATOPEL. EcTecTBeHHas Tsra Bo3nyxa B
nraxrax. BropocTeneHHble HCTOUHUKY IBHXKEHHSI BO3/1yXa.

10. IllaxtHbie BenTHIsIIMOHHBIE ceTH (IIIBC). Kinaccugukanus I1IBC.
OcHoOBHBIE 3aKOHBI IBIDKEHUsS Bo3ayxa B LIIBC. Meroas! pacuera
€CTECTBEHHOT'0 Bo3ayxopacipeneneHus u peryauposanus B LIIBC.

11. PaGoTa BEHTHIIATOPOB HA MIAXTHYIO BEHTHIALMOHHYIO ceTh. PaboTa
onHOTO BeHTWIsITOpa. CoBMECTHasl paboTa HECKOIBKHUX BEHTHUIISITOPOB.
CoBmecTHast paboTa BEHTHISTOPa M €CTECTBEHHOM TSATH.

12. PerynupoBaHue pacipeesieHus BO3lyXa B IIaXTHON BEHTWISIIMOHHON
cet. CriocoOBI PeryIupOBaHHUSL.

3 Ilpoueccovt nepenoca 13. Ilponiecchl ra30BBIAEIEHHS B IIaXTaX. Y IPaBIcHNE
6 waxmax METaHOBBIJICTICHUEM YBIIQXKHEHHEM TIacTOB. JIOKallbHBIE METO b OOPBOBI €
BHE3AITHBIMH BBIOPOCAMU YTJIS U Ta3a

14. ®duznueckue XapakTePUCTHKH MIaXTHBIX ra30IMHAMHUYECKUX
MPOLECCOB. 3aKOH COXpaHEHUs] MAacChl. Y PaBHEHHSI KOHBEKTUBHOHN U dy3un.
CranoHapHble U HeCTallMOHAPHBIE T'a30IMHAMHYECKHE TIPOIIECCHI.




15. TIponeccrl mepeHoca B CKBO3HBIX BeIpaOoTkax. ['azomepeHoc B naBax,
B BEHTHJISIIMOHHBIX IITPEKaX, B BEIPaOOTaHHOM IIpocTpaHcTse. [lepexonHbie
ra30IMHaAMHYECKUE MPOLECCHI.

16. Iponecc ocaxxaenus nbuty. TypOyneHTHast TUQQy3ust HLUTH.
[Ipouecc coyBaHus OceBIIEH MbUIH. BiusiHUE CKOPOCTH BO3AYIIHOTO IOTOKA
Ha COZIepKaHue MBUIN B BO3IyXE.

17. TermmooOMeH MeX 1y BEHTHISILIMOHHBIM IOTOKOM M TOPHBIM MacCHBOM.
[TporHo3upoBaHue TeMIEpaTyphl IIAXTHOTO Bo3ayxa. 8. Bo3BpaTHOTOUHAS
CXeMa IPOBETPUBAHMS OYHCTHOTO 32005

19. KomOuHupoBaHHas cxeMa MPOBETPUBAHMS C Ta300TBOIOM Yepe3
BbIpab0TaHHOE MPOCTPAHCTBO U ra30IPEHAKHYIO0 CKBXKUHY

20. Bo3BpaTHOTOYHAsI CXeMa IPOBETPUBAHMS C T'a30IPEHAYKHBIM IITPEKOM

Beumuﬂﬂuu}l mwaxm

21. CrtiocoOBI BEHTHIISIINY MIAXT ¥ CXEMBI BEHTHJISIINHY IaXT

22. BeHTUnsiuyst Ipy COOPYKEHUHU TOPHBIX BBIPA0OTOK OOMNBLION
NPOTSHKEHHOCTH. BBIOOp cXeMbl BEHTHIISIMN

23. BeHTWILMOHHbIE COOPYKEHHUS B IIaXTaX U UX Ha3HAUCHHE

24. YcnoBus UCKITIOYCHUS peUPKYIISIUN Bo3ayxa. Beibop u
000CHOBaHNE MECT YCTAHOBKU BEHTHIIAITOPOB IPU paccpeloTOUCHHOM cxeMe
UX PACHOJI0KEHHUSL.

25. OcoOeHHOCTH BEHTWIIALINH TIPH COOPYKEHHUHU CTBOJIOB M OAIIEHHBIX
KpaHOB. BnustHMe cuit rpaBUTaIuy, Kamexa 1 TeMrepaTypsl IopoJ] Ha
JBIDKEHHE BO3/1yXa B CTBOJIE.

26. BeHTUIs11MA aBTOAOPOKHBIX U KEIE3HOIOPOKHBIX TOHHEJEH NpU UX
COOPYKEHHHU.

27. . OcobeHHocTH AMHAMHKH Ta30B BB 1 qBuraresneii BHyTpeHHEr0
cropaHusi B TOHHeNsIX. CXeMbl BEeHTWISLUY [IPYU COOPYKEHUU TOHHENEH
00JIBIION NPOTSHKEHHOCTH M OOJIBIIOT0 IONEPEYHOr0 CEUCHUSI.

28. Oco0eHHOCTH BEHTUIISIIIMK TIPY CTPOUTEIBCTBE KamMep OOJBIINX
00beMOB. CxeMbl BEHTHJISLIUY.

29. Bonpochl BEHTUIISILIUY MIPU KCIUTyaTaluy TOHHEJIEH
METPOIOJIUTEHOB, aBTOI0POKHBIX U JKEJIE3HOJOPOKHBIX TOHHEIEH,
000cHOBaHHUE CIIOCOOOB BEHTHUIISILIU

30. CocraB atmMocdeps! kKapbepa. MUKpokiumar kapeepa. Mcrounnkn
3arpsi3HeHHs aTMocdephl Kapbepa.

31. OcHOBBI pacueTa yCTAaHOBOK KOHIUITMOHUPOBAHUS BO3TyXa.
Konnunuonepsl, NpuMeHsieMble AJ1s1 TOPHO-TPAHCHOPTHOTO 000PYAOBaHHMS.

Asponozusn
Kapvepos

32. AspomexaHuKa KapbepoB. PeskrMbI IBMXKEHUS BO3AyXa B TOPHBIX
BbIpaboTKax. @opMUpoBaHKE BO3AYIIHBIX IIOTOKOB B Kapbepe.

33. TepmoarHaMKKa aTMOC(EpBI KapbepoB. VICTOUHUKY Terua.
Tepmuueckue cuisl. TemneparypHast ctpaTiduKkaius atMocgepsl Kapbepa.
TymaHooOpazoBaHue.

34. Jlunamuka pacipoCTpaHEHHUs BpeTHOCTel B Kapbepax. THIIbI
MCTOYHHUKOB ra3a v nbutn. ['a3oBas nuHaMuka B kapwepe. [1bleBas auHamuka.
MerTonsl U cpelicTBa HOPMAIM3aLUHU cOCcTaBa aTMoc(epsl Kapbepa 35.
[TpubGops! 11 3aMepa KOHIIEHTPAIMH T'a3a B IIaXTax

35. EcTecTBeHHBIH BO3IyX000MEH B Kaphepax. J[MHaMU4ecKre CXeMbl
€CTECTBEHHOT'0 IPOBETPUBAHUS. TemIOBbIE CXEMBI €CTECTBEHHOT'O
B031yX000MeHa. KoMOMHHpOBaHHBIE CXEMBI €CTECTBEHHOW BEHTHIISALIUH.

36. HTeHCH(UKAII €CTECTBEHHOTO BO3IyX000MeHa Ha Kapbepax.
TexHonorn4yeckre pemeHns, THTeHCU(QUIUPYIOLIHE BO3LyX000MEH.

37. UckyccTBeHHAs! BEHTHISIMS KapbepoB. CpejicTBa U CIIOCOObI
MCKYCCTBEHHOM BEHTHJISIIHH.

38. IIpoekTrpoBaHre BEHTUIISALMY KapbepoB. McxoiHbIe JaHHbIE I
MIPOEKTHPOBAHMSI BEHTHIISILMU Kapbepa. CTaguy U MopsIoK MPOESKTUPOBAHUSI.

39. OnpeneneHne MHTCHCUBHOCTHU BBIICIICHHS BPEIHOCTEH B aTMOCheEpy
Kaprepa. Pacuer HE0OXx01MMOT0 pacxoia Bo3ayXa A BEHTHISAIUN Kapbepa.

40. Br16op 1 060CcHOBaHKE TEXHOJIIOTHUECKUX MEP 10 HHTEHCU(PHUKALUT
€CTECTBEHHOTO BO3/1yX000MeHa. OmnpeiesieHue cxeM, Coco00B U PEKUMOB
MCKYCCTBEHHOH BEHTWIISIIIUY Kaphepa.

41. IlpeBentunsaumonHas ciysx0a kapbepoB (IIBC). Opranuszauus I1BC.




Ocuamenue [IBC. [Tpu6opst 1 MeTOb6I KOHTPOJIS ITAPAMETPOB COCTOSIHUS
atMocdepsl KapbepOB.

42. BeHTHIIALUSA TO3EMHBIX BEIPa0OTOK KaphepoB. ATMochepa
MOJ3E€MHBIX BBIPAOOTOK. ASPOJMHAMHYECKIE XapaKTEPUCTHKH BEIpaO0OTOK

6 Cneyuanvnsie 43. BeHTHWIIALNS aBTOJOPOXKHBIX U KEJIE3HOIOPOKHBIX TOHHENIEH IPH X
eonpocol COOPYKEHHH.
GEHMUNAYUN NPU 44. Bentunsuus TOHHENEH 0OJIBIION TPOTSHKEHHOCTH U OOJBIIOTO
cmpoumenscmee TIOTIEPETIHOTO CEUCHHSL.
nOO3EeMHBIX 45. OcobeHHOCTH TUHAMUKH ra30B BB u nBuraTeneii BHyTpeHHETO CrOpaHus
COOpYIHCEHUT B TOHHEJIAX.
46. CriocoOb!I ¥ cXeMbl BEHTHIISIIUH TIPH COOPYKEHUH TOHHEJeH
METPOTOJINTEHOB.

5.2.2. IlepeyeHb KOHTPOJIbHbIX MATEPHAJIOB
AJIS 3aLIUTHI KYPCOBOI0 MPoeKTa/ KypcoBoii padoThI

He npenycMoTpeHo yueOHBIM IIIaHOM.

5.3. TunoBbie KOHTPOJILHBIE 3a1aHUS (MATEPUAJIBI)
JJI TeKyIero KOHTPOoJIs B ceMecTpe

Texymuii KOHTPOJIb OCYILIECTBISCTCS B TE€UCHUE ceMmecTpa B (opMe TecTa, KOHTPOJIBHBIX padorT,
BBITIOJHEHNS WHANBUTyaJIbHOTO JOMAIIIHETO 3aJJaHMsL.

TecTbl 0 AMCHUIIIMHE KAIPOJIOTUS TOPHBIX NPeANPUATHID

1 PyaHu4Hasi a3poJiorusi He u3y4aer:

. CoiicTBa pyJHUYHON aTMOC]EpBI

. 3aKOHBI JBIDKEHUS BO3TyXa

. 3aKOHBI IepeHoca Teria B BIpaboTKax

. Iopsmok ipoeKTUPOBaHMS BEHTHIIALINH IIaXT

. Crtoco0Obl OUMCTKH BO3LyXa

. HanOonp1mmii tuameTp padodero Koseca BEHTUIATOPA IJIABHOTO MPOBEeTPUBAHMS PABEH:
2M

GRERWOWNENOUAWNRE

3. Uto He siBJIsIeTCS pa3ae/ioM PyAHUYHOM a3POJIoruu:
1. [llaxTHas atMochepa
2. ObecIbUIMBaHIE BO3IYIIHBIX TIOTOKOB
3. llTaxTHast a3poTuHAMUKA
4. lllaxTHas a3pocTaTUKa
5. BeHTWIIA1IMSA 1IaXT
4. Conep:xanue a30Ta B aTMoc(epe cocTaBJIsieT:
1.78%
2.73%
3.44%
4.25%
5.21%
5. Conepsxanue Kucjiopoaa B arMmocgepe cocTapisieT:
1.90 %
2.55%
3.24%
4.21%
5.18%
6. Conepxxanue aprosa B atmocgepe cocrapJisieT:
1.0.01%
2.0.22%




3.0.93%
4.1.0%
5.112%
7. A3MeHeHMe cocTaBa BO3yXa IIPH ero JBH:KEHHH 110 TOPHbIM BhIPA00TKaM 3aK/I104aeTcs B:
1 . yMEHBIIICHNN KOJIMYECTBA YIIIEKHUCIIOTO ra3a
2 . yMCHBILICHUH KOJIMYECTBA KUCIOpoIa
3 yMeHBIIEHNH KOJIMYECTBA BOIOPOAA
4 yMEHBIICHUN KOJIMIECTBA OKHCIIOB a30Ta
5 yMEHbIIEHHN KOJIMYECTBa YrapHOTo raza
8.I1pu 1BM:KeHNH BO3AyXa 110 FOPHbIM BHIPA0OTKAM I'a30BbIX IIAXT HE MPOMCXOIMT:
1 nosiBeHUs KCEHOHA
2 yBEIMYEHUsI COJICPKaHus BOAOPO/IA
3 yBenHMYEHHS COACPKAHUS YIIIEKUCIIOro rasa
4 TOsIBICHUS METaHA
S YBEIMYCHUs KOHLIICHTPALH YTOJIBHON IbUIH
9. CpenneronoBasi TeMieparypa Bo3AyXa B TOPHBIX BHIPA0OTKAaX
110 CPABHEHMIO C THEBHO MOBEPXHOCTHIO:
.3HAUUTENHHO BHIIIE Ha JIFOOOH TITyOnHe
.HE3HAYNTENTBHO BEIIIIE HA JIF000M TITyOrHE
.OJIMHAKOBa
.TeM BBIIIIE, 9eM OOJIbIIIe TITyOHHA 3aI0’KEHNS BEIPAOOTKH
.HIDKE Ha JIT000# TITyOrHe
10. ATmocgepHoe 1aBiieHre BO3AYXa B TOPHBIX BLIPA0OTKAX 110 CPABHEHUIO
¢ 1aBJIeHHEM HA MOBEPXHOCTH:
.HE3HAUMUTEJIbHO HIDKE
HE3HAYUTCIBbHO BBIIIC
3HAYUTECJIbHO BBIIIC
.3aBHCHT OT P&KUMa pabOThl BEHTHIIATOPA
.OJIMHAKOBO
1. Kak ¢ yBesimueHHeM rIyOMHBI H3MEHSIETCS] AaMILIUTY/IA TEMIIEPATYPHBIX KOJIe0aHUIi:
.3HAYHUTENEHO YBEITMINBACTCSI
.HE3HAYMTEIBbHO YBEITMUNBACTCS
.3HAUMTENHHO yMEHBIIIAeTCsI
.HE3HAYUTENHHO YMEHBIIAETCS
.HE U3MEHSETCS
12. K TeXHOT€HHbIM HCTOYHHKAM 3arpsi3HEHHUsI IAXTHOI aTMOCc(epbl OTHOCSATCH:
.O0Ha)KEHHBIE MOBEPXHOCTH YTOJILHOTO TIACTa
.pa3pyLIeHHe TOPHBIX MOPOJ U MOJIE3HOI'0 UCKOIIAEMOTO
.MHMHEpaJIbHbIE HICTOYHHKN
.CKOIUJICHHS] METaHa
JTIOPOJAHBIC CTCHKHA U II0YBa BBIpa6OTOK
13. K npupoAHBIM UCTOYHHUKAM 3arpsi3HEHUs] IAXTHOWH aTMOchepbl OTHOCSITCS:
1 .mpown3BOICTBO B3PHIBHBIX paboT
2 .pabota Jpurartesnieli BHyTpEHHETO CrOpaHus
3 .pa3pylleHre FOpHbIX IOPOJ U MOJIE3HOTO HCKOIAEMOTo
4 .OypeHue IImypoB
S .0TOUTBIE KyCKH YIJI ¥ TIOPOJIBI
14. MuHNMAJIBHO A0IYCTUMAsI KOHLEHTPaLUsl KUCJI0POoJa B BbIPA0OTKAX,
corsaacHo I1b, paBua:
. 18-21% B 3aBHCHUMOCTH OT MECTa 3aMepa
. 19-20% B 3aBHCUMOCTH OT CKOPOCTH BO3yXa
. 19-21% B 32BUCHMOCTH OT BII&YKHOCTH U TEMITEPATYPBI
.19%
.20%
15. IIpu kakoM coepKaHNHM KUCJIOPOAA HACTYIIAeT 00MOPOYHOE COCTOSTHHE?
1 19%
2 1%
3 1%
4
5 ™
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16. Kakue cBoiicTBa XapaKTepHbI /151 YIJIEKHCJI0T0 ra3a?:
.TOpUT TIpH KOHIIeHTparuH Bbie 0,5%

.CKaIUIUBACTCsl Y KPOBJIM BBIPAaOOTKH

.B3pBIBOOTIACEH MPU KOHIEHTpalusx Boie 1%
IOAJIePKUBACT TOPEHUE TIPU JFOOBIX KOHIIEHTPALMSIX
XOPOILLIO PACTBOPHUM B BOJE

17. Yraexucaslii ra3 He odpasyercsi B pe3yJibTare:
OKHCJIEHHS JPEBECUHBI

OKHCTICHHSI TOPOIBI

PaboTBI aKKYMYJISITOPHBIX JIEKTPOBO3

PaboThI ABUTaTENIC BHYTPEHHETO CTOPAHUS

B3pBIBAX METaHA

18. K kaKoii KaTeropum 1o yrijieKucJI0TO00MILHOCTH OTHOCHUTCSI IIAXTA, €CJIM Bb/IeIeHne YIJIEKHCJI0ro ra3a
cocTapJjsieT 3 M KyO/T:

1 .11

2 .21

3 .31

4 cBepXKaTETOPHOM

5 KaTeropuii IaxT Mo YIIeKUCIOTOOOMIBHOCTH HE CYIIECTBYET
19. K kakoii KaTeropuu 1o yrjieKucj10T000UILHOCTH OTHOCHTCS IIAXTA, €CJIM BbleJIeHUe YIJIEKHCJI0ro ra3a
cocrasJjsiet 20 M Ky0/T:

1 kateropwuii IaxT MO YIIIEKUCIOTOOOMILHOCTH HE CYIIECTBYET
2 l4i

3 21

4 3

5 CaepxkaTeropHoii

20. K ssmoBUTBIM ra3aM IaxTHO# aTMoc(ephbl He OTHOCSITCS
1 oxucnel a3ota

2 CCpHHUCTBIU ra3

3 cepoBomIOpO

4 azor

5 okwuck yraepona

21. Kakue cBoiicTBa XapaKTepHbI 1JIs1 a30Ta?:

SIBJISIETCS CUJIBHBIM OKUCIIUTENIEM

XUMHNYCCKU MHCPTCH

HMMEET CJIaJIKOBAThIN BKYC

CKaIUIUBACTCS Y MOYBBI BEIPAOOTKH

uMeeT c1abyro Oypyro OKpacky

22 Kakue cBoiicTBa He XapaKTepHBI JJIsI cepoBoopoaa?:
HE MIMEeT 3ariaxa

MMEET CJIJIKOBATBIN BKYC

TOproY

B3pBIBAETCS NTPU KOHLIEHTpamu 6%

XOPOLLIO PAaCTBOPHUM B BOJIE

23. Kakoii 3anax umeet cepoBoaopon?:

1 cnankoBathIit

2 KHCIBII

3 YeCHOYHBIN

4 TyXJIBIX STUIT

5 TYILEHOH KaITyCThI

24. KakoBa INIOTHOCTH METaHA M0 OTHOIIEHUIO K BO3AYyXy?:
1.112

2 .1.05

3.0.77

4 .0.55

5.043

25 Ilpu KaKoii KOHIEHTPALMH BO3MOKeH B3PbIB MeTaHa?:
1 .npu sro00it

2 .ot 5 1o 14%

3 .ot 3 10 20%
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4 .ot 10 mo 50%

5 .ceoie 30%

26. CoeqnHeHne MOJIEKYJI METAHA € MOBEPXHOCTHIO YIJIs MO/ AeHiCTBHEM CHJI MOJIEKY/ISIPHOTO MPHTSIKEHUS
Ha3bIBaeTCsl:

.abcopOrmst

XeMCOpOITHST

aJIcopOIMst

KOAryJIsIIHs

.MOJIEKYJISIPHBII CUHTE3

27. Kakoii (pakTop He BJIMsIeT HA METAHOHOCHOCTH YTOJILHOTO IJIacTa?:

1 .crenens MeTamopdu3Ma

2 .TIOpHUCTOCTh

3 .BJIIAYKHOCTh

4 .yron majieHus TuiacTa

5 3ompHOCTH

28. Kakoii (hakTop He BJIMsieT HA METAHOHOCHOCTDb YIOJILHOTO IU1acTa?:

1 .cuctema pazpaboTKu

2 .ra30mnpoOHUIIACMOCTb

3 yron najeHus mwiacTa

4 rmyOuHa

5 Tlopucrocth

29. BolgesieHHe MeTaHA ¢ 00HAKEHHbIX IIOBEPXHOCTEl YIOJIbHOI0 IVIACTA Yepe3 HeBUIMMbIe TPelHHbI
Ha3bIBAETCH:

.BHE3aITHBIM

.CYQIISIPHBIM

.aBapUiHbIM

.OCTATOYHBIM

.OOBIKHOBEHHBIM

30. Boinesienue MeTana U3 KPYMHBIX TPELIUH U MyCTOT B TOPHOM MACCHBE HA3bIBAETCS:

1 .00BIKHOBEHHBIM

2 .BHE3aIHBIM

3 .cysapHBIM

4 .0CTaTOYHBIM

5 xmBaxxHBIM

31. Bue3anHbIe BLIOPOCHI Yallle BCEro MPOUCXO/ISAT:

.TIPY TIEPECEUESHUH 30H Ie€OIOTMYECKUX HApYIICHHH

.TIIpY TT0IpabOTKe BOJHBIX OOBEKTOB

.IPU HApyIIEHH! TEXHOJIOTUH B3PBIBHBIX pabOT

.TIPY HUCTIONTb30BaHMH HETIPeIOXpaHUTENHLHEIX BB

.IIpy OYpEHHH JIeTa3alFiOHHBIX CKBKUH

32. PernoHa/ILHBIM MepPONPUATHEM 110 OOpbie ¢ BHE3aNIHBIMU BHLIOPOCAMU SABJISIETCS:

1. Tunpoomxum miacta

2. 'mapopbIxiieHue miacta

3. Co3nanue pa3rpy304HbIX 1a30B

4. I'uapoBBIMBIBAHHE OTIEPEIKAOIIHX TIOIOCTEN

5. bypenue ferazaliluOHHbIX CKBaKUH

33. [Ipu nporso3e BLIOPOCOONACHOCTH YIOJIBHBIX IJIACTOB MO CeCMOAKYCTHYECKOii AKTHBHOCTH TLJIACTA
MPU3HAKOM BX0/1a B OMACHYI0 30HY SIBJISIETCSI:

1. yBenu4yeHne MyMHOCTH TUTacTa Ha 5% 10 CpaBHEHHMIO C MPENBIIYIINM 3HAYCHUM

2. . yBennueHue mryMHoCTH tutacta Ha 10-20 % 1mo cpaBHEHUIO C PeAbIAyIINM 3HAYeHUM

3. . yBenuueHue MryMHOCTH miacta Ha 10-20 % 1o cpaBHEHUIO ¢ MIPEABIAYIITAM 3HAUYEHUM HE MeHee 2-X pa3
TIOJTPSIIT

4. yBennuenue mryMHOCTH 1iacta Ha 10-15% 1o cpaBHEHHIO ¢ IPEABIIYIIAM 3HAYEHUM HE MeHee 3-X pas
TIOJTPSIIT

.5. yBennueHue NryMHOCTH 11acta Ha 5-10 % 1o cpaBHEHHUIO ¢ MPEABIAYIAM 3HAYEHUM HE MeHee 2-X pa3
TIOJTPSIIT

34. Ilpu nporHo3e BLIOPOCOONACHOCTH YIOJIbLHBIX IUIACTOB N0 HAYAJILHOI CKOPOCTH ra30BbI/IeJIeHs U3
LIIMYPOB LIMYPbI B OYUCTHBIX 320051X PacHO/IOral0T:

1. B HUIIIaX HA PacCTOSTHUU | M OT KyTKOB, a B OCTaJILHOW YacTH JIaBBI 4epe3 5 M

2. B HMIIAX Ha paccTostHUM 0.7M OT KyTKOB, a B OCTaJIbHOM YacCTH JIaBbl uepe3 15 M
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3. B HAmax Ha paccTossHuH (.5 M OT KyTKOB, a B OCTAJIbHOHM YacTH JaBsl yepe3 10 M

4. B HUIIAX He OypsATCS, a B OCTAILHON YacTH JaBkl uyepe3 10 M

5. B HAmax Ha paccTosanm (0.3 M OT KyTKOB, a B OCTAJILHOHM YaCTH JIaBbl 4epe3 5 M

35. Ilpu nporHo3e BLIGPOCOONACHOCTH YTOJIbHBIX ILUIACTOB M0 HAYAJILHOI CKOPOCTH ra30BbIIeIeHs U3
LINYPOB NPU3HAKOM BX0/Ia B ONIACHYIO 30HY SIBJIAIETCH:

1. 30Ha OTHOCHUTCS K OMACHOM, €cIIi XOTs ObI B OAHOM U3 ILIITYyPOB Ha ITyOMHE 2 M 3aMepeHa HadalbHas
CKOPOCTb Ta30BBIICTICHUS 3 J/MUH U Ooee

2. 30Ha OTHOCHUTCS K OITACHOM, €CITM XOTsI ObI B OHOM U3 IIITypOB Ha IIyOWHE 3 M 3aMepeHa HadaabHAS
CKOPOCTb Ta30BbIJICNICHHS 5 J1/MUH 1 Oonee

3. 30Ha OTHOCHUTCS K ONIACHOM, €CIIK XOTs OBl B OIHOM U3 IIIIYPOB Ha TTyOHMHE 3.5 M 3aMepeHa HavalbHas
CKOPOCTB Ta30BBIICTICHUS 3 J/MUH U Ooee

4. 30Ha OTHOCHUTCA K ONIACHOM, €CIT XOTs ObI B OJJHOM U3 IIITypOB Ha ITyOnHe 3.5 M 3aMepeHa HayaubHast
CKOPOCTb Ta30BbIJICNICHHS 5 J1/MUH 1 Oonee

5. 30Ha OTHOCHUTCS K OITACHOM, €CJIM XOTs OBl B OJHOM H3 IITypOB Ha TITyOMHE 2 M 3aMepeHa HadallbHas
CKOPOCTB Ta30BBIICTICHUS 5 JI/MUH U Ooee

36. IllaxTe 70/T:KHA NPUCBAMBATHLCSI KATETOPHUs 110 METAHY, €CJIN:

.IOCTOSTHHO B T€YEHHE Tofia B OONBITHHCTBE BHIPAOOTOK BRIIEIISIETCS METaH

.METaH BBIJIETSIETCS XOTs OBl Ha OZJHOM y4YacTKe B KOJIMYECTBE HE MeHee 4 M Ky0. Ha TOHHY JT0ObIYH
.CpelHee MEeTaHOBBIIeTICHHE BCEH MIaXThl MPEBBIACT 3 M KyO. Ha TOHHY TOOBIYN

.XOTs1 ObI OIHOKPATHO B OJTHOM BBIPAOOTKE HAOIIOAAIOCH BBIICTICHIE METaHa

.METaHOBBIJIETIEHHE CAMOT0 METAHOOOMIFHOTO YJACTKA MIAXTHI TIPEBBIIIIAET 5 M KyO. Ha TOHHY TOOBIYH

37. B maxre, onacHoi 1Mo MeTaHy, 00s13aTeJIbHBIM SIBJISIETCSI CIIOCO0 MPOBETPUBAHUS

.HarHeTaTeJIbHbIN

.BCaChIBAOLIHI

.KOMOWHHMPOBAaHHBIN

.IEHTPAJIbHBIN

@aHroBbIN

38. Kakoii (pakTop He oka3bIBaeT BIAMSIHAE HA B3PHIBYATOCTH YTOJbHOM NbLIN:

1. XUMHYECKHI COCTAB MBLIH

2. TUCTIEPCHOCTD TBUTH

3. coctaB aTMOcdepsI

4. naBieHHE U CKOPOCTh BO3/lyXa

5. BIIQYXKHOCTb MbUIN

39. Jlokaau3anus Wid noJaBJjieHue yke BOSHUKIIUX B3PbIBOB YIOJbHOMN NMbLIH OCYIIECTBJISIETC:
1. oporieHMEM MeCT IBUTEOOpa30BaHMSI U OCEBIIEH MBLTH

2. IpUMEHEHHUEM MEXaHU3MOB, TIPU PabOTe KOTOPHIX MBLIE00OPa30BaHUE SIBISAETCS HAMMEHBIITNM

3. IepUOANYECKON OUYUCTKOW OT MBLTH OTKATOYHBIX M BEHTHIIAIIMOHHBIX BEIPAOOTOK

4. ycTaHOBKOH BOJSIHBIX 3aBEC

5. yCTaHOBKOM BOJISIHBIX 3aCJIOHOB

40. Kakoii mapaMeTp NpaKTH4YeCKHU He BJUSET HA COCTOSIHAE MUKPOK/JIMMATA B [VIy0OKHMX IIAXTAX:
. TeMIepaTypa BO3Iyxa

. BIAXKHOCTH BO3/TyXa

. CKOPOCTH JIBIKESHHS BO3yXa

. KIIMMAT Ha TIOBEPXHOCTH

. IaBIICHUS BO3JlyXa

41. Cornacno TpedoBanusiv IIpaBui 0e30macHOCTH TeMmepaTypa BO3AyXa MOCTYNAKOIIEr0 B IIAXTY
T0JIZKHA OBITH HEe HUKE:

1.0°C

2.2°%C

3.12°%C

4.22°C

1. He HOpMHEpYeTCS

42. Kakoro cnocoda npoBeTpUBaHHs TYMUKOBBIX BHIPAOOTOK He CyIIeCTBYeT:

.C TIOMOILIBIO TTAPAIUIETEHON BEIPAOOTKH

.C IOMOIIIBIO BEHTUIIIIMOHHBIX CKBAKHNH

.C TIOMOIIIBIO TIPOJIOJTBHBIX TIEPETOPOIOK

.c moMouipro HarHetanust BMIIT

C TTOMOIIIBIO KPOCCHHTA "TIEPEKHIHON MOCT"
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43. Kakoii cniocod mpoBeTpHBAHUS He MOKeT IPHMEHSATHCS B MPOTSKEHHBIX TYMHKOBBIX
BbIpa0doTKax?:



HarHeTaTebHBIH

BCAChIBAIOIIMI

C TIOMOILBIO TTApaJIeIbHON BEIPA0OTKH

C TIOMOILBIO TIPOJOJILHON MEPErOpOIKH

3a cyeT OOIIeaxTHO! JIeTIPECCU

44, K HegocTaTKaM HArHeTATEJIbHOTO CIIOC00A MPOBETPUBAHHUS TYNMHKOBBIX BHIPA0OTOK

OTHOCHTCSI:

Mautast 3 HEKTHBHOCTE MIPOBETPUBAHMS TIPHU3a00HHOTO IIPOCTpaHCTBA

HEOOXOIMMOCTh MPUMEHEHNS 0os1ee MomHbX BMIT

HEBO3MOXKHOCTh MPUMEHEHUS THOKHUX BEHTIISILIUOHHBIX TPYO

MOCTYIUIeHHE B 32001 BO3yXa C BEICOKUM COJIEp)KaHUEM METaHa

HEOOXOIMMOCTS Ieprondeckoro rmepeHoca BMIT 6mmke k 320010

45. K nocTonHCTBaM BCACHIBAIOIIET0 CIIOCO0A MPOBETPUBAHUS TYNUKOBBIX BHIPa00TOK

OTHOCHTCSI:

BBICOKasI d(PEKTUBHOCTH TIPOBETPHUBAHMS TIPH3A00HHOM 30HBI

BO3MOKHOCTH ycTaHOBKM BMII BONI3M 320051

OTCYTCTBHE 3ara30BaHHOCTH BCEH BHIPAOOTKH

BO3MO>KHOCTb IPIMEHEHUSI THOKHUX TPYO

CO3/IaHNEe HOPMAJIbHBIX TEMITEPATYPHBIX YCIOBHH 32 KOPOTKOE BpEeMs

46. K nocronHcTBaM cnocoda NpoBeTPUBAHNS TYNMKOBBIX BHIPAGOTOK € MOMOIIBIO MAPAJLIeIBLHOI

BBIPA0OTKHU OTHOCUTCS:

MaKCHMaJIFHOE HCIIONIh30BAHME OOMIEIIIaXTHOM JENPEeCcCHr

MEHBIIIME 3aTPaThl Ha MPOBETPUBAHNE

Oonbiiast 3pHEKTUBHOCTD MPOBETPUBAHHMS

HEHYYXHOCTh JOTIOTHATEITHBIX BEHTHIISIIMOHHBIX YCTPOHCTB

OTCYTCTBHE 3ara30BaHHOCTH BCEH BRIPaOOTKU

47.PaccrosiHue OT KOHLA BEeHTUWISIIMOHHOT0 TPYOOMpPOBo/Ia 10 320051 TYNIMKOBOIi BLIPA0OOTKH B HEra30BbIX

[IAXTAaX J0JKHO ObITh:

He Ooree 8 M

He Oosee 12m

He MeHee 12M

He MeHee 15m

He 6omnee 20 M

48. PaccTosinue 0T KOHIIA BEHTIWISIHHOHHOTO TPYOONPOBO/A /10 320051 TYNHKOBOI BHIPA0OTKH B ra30BbIX

[IAXTAaX J0JKHO ObITh:

He Oonee 15m

He 6onee 12 M

He Ooiee 8 M

HE MeHee 8§ M

He MeHee 12m

49. TTpu6Gopom aJ1st H3MepeHusi CKOPOCTH IBHKEHHs BO31yXa B FTOPHBIX BHIPA0OTKAX SIBJISIETCS:

aHEMOMETP

U-00pa3Hslii ferpeccuoMerp

TpyOKa [Tuto

MHKPOMaHOMETP

[cuxpometp

50. TIpuGopom 1151 HEMOCPEACTBEHHOT0 H3MEPEHHSI JeNPecCHH BO3IYIIHOM CTPYH B TOPHBIX BHIPA0OTKAX
SIBJISIETCSI:

1 anemomeTp

2 TICUXpOMETp

3 Gapomerp

4 MHKpOMaHOMETP

5 crarudeckas TpyOka

51. K MeTonam uzMepeHusi CKOPOCTH JBH:KEHHSI BO3TYXa OTHOCSITCS:

1 METOA KOHCYHBIX DJIEMCHTOB

2 TEH30METPUYECKHI METOA

3 muddhepeHmMaTbHBIN METO

4 meton 00BO/Ia IPHOOpA 0 CCUCHHUIO BHIPAOOTKH

5 meroz nonoous
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52. ADCOIOTHASI METAHOOOMIILHOCTH H3MEPSIETCH B:
1 M/t
2 M¥cyr
3. M%/Mun
43
. SM¥t.cn
53. Ilpu nocJie10BaTeIbHOM MOAKIIOYEHNH HA OJMH BEHTHJISIHUOHHBII TPYOONPOBO ABYX BEHTHISITOPOB UX
o0mrasi Jenpeccus:
1 ymenpimTes B 2 pa3a
2 ymeHbIIHTCA B 4 pasa
* 3 yBenuuMTCA B 2 paza
4 yBemmuurcs B 4 paza
5 He U3MeHHTCs
54. [1pu napajieTbHOM NOAKIIOYEHHH HA OAMH BEHTHJISINMOHHBII TPYyOONPOBOJ IBYX BEHTHJISITOPOB HX
o0mrasi Jenpeccus:
1 ymenspmmrces B 2 paza
2 yMeHbIIUTCS B 4 pasa
3 yBenuuutcs B 2 paza
4 yBenuuutcs B 4 pasza
5 5 He m3MeHHUTCS
55. Kakoii (pakTop He BIMsieT HA B3PbIBYATOCTh YIrOJIbHOM NBLIN:
1 XuMUYECKHUNA COCTAB YTOJIbHOM MbLIN
2. IACTIEPCHOCTD MbUIH
3. cocTtaB aTMOC(epsl
4. CKOPOCTb JABW)KECHHUSI BO3AYIIHOU CTPYH
5. 30JIBHOCTB IBIIH
56. Ilpu yBesin4yeHNU CKOPOCTH BO3AYIIHON CTPYH 3aNbIIIEHHOCTH BO3AyXa:
1. yBenuuuBaeTcs
2. yMEHbLIAETCS
3.. He U3MEeHsAeTCs
4. cHUXKaeTcs, a 3aTeM YBEITHMUHNBAETCS
5. YBEIUYMBAETCSI, @ 3aTEM CHH)KACTCS
57. Kakum npu6opoM MOKHO U3MEPHTH CKOPOCTHOE, CTATHYECKOE U MOJIHOE IaBJIeHUEe ABHKYIErocs
BO3/yXa:
1. 6apomeTpoM-aHEPOUIOM
2. MUKPOMaHOMETPOM
3. BO3IyXOMepHOU TpyOKOH
4. \V/-00pa3HbIM BOJSIHBIM MaHOMETPOM
5. MEKPOMaHOMETPOM B COUETAHUH C BO3LyXOMEPHOU TPyOKOii
58. OcHOBHBIM 3aKOHOM JBMKEHHS BO3yXa 110 TOPHBIM BHIPA0OTKAM SIBJISIETCH:
1. 3axon Ilackans
2. 3akoH Apxumena
3. 3aKOH COXpaHEHUs MacChl
4. YpaBuenne bepHymu Aiis UeaNbHBIX )KUIKOCTEH U ra30B
5. YpaBHeHue bepHyinu juisl pealibHbIX KUJKOCTEW U ra30B
59. OcHoBHOe pa3jM4ue MeKAY JAMHUHAPHBIM H TYpPOY/JIeHTHBIM Pe:KMMAMM JABUKEHHUS BO31yXa
3aKJII0vaercs:
1. pa3HBIM XapaKTEpPOM U3MEHEHHUSI CKOPOCTH JIBHKCHHUS BO3lyXa B (PMKCHPOBAHHON TOYKE MOTOKA
2. pa3HBIM XapaKTEpOM M3MEHEHHS IaBJICHUS BO3OyXa B QUKCUPOBAHHOM TOUYKE IIOTOKA
3. pa3HBIM XapaKTepOM W3MEHEHHUS! CKOPOCTHU JBWKEHUS 1 aBJICHUS BO3AyXa B (PUKCUPOBAHHON TOUKE MOTOKA
4. B pa3nuuny MEXaHU3Ma MIEPEHOCa BEIIECTBA
5. B pa3INYHOM XapakTepe pacipeieseHus MPOIOJIbHON COCTABIAIONIEH CKOPOCTH B IOTIEPEUHOM CEUEHHUU
BBIpaOOTKH
60. OcHoBHOe pa3Inyue MeKIy OrPAHNYEHHBIMHU 1 CBOOOTHBIMHU MOTOKAMM 3aKJII0YAETCH:
1. pa3HBIM XapaKTepOM U3MEHEHUS! CKOPOCTH JBIDKEHHS BO3yXa B PUKCUPOBAHHON TOUKE MTOTOKA
2. pa3HBIM XapaKTepOM M3MEHEHHs IaBJICHUS BO3AyXa B PUKCUPOBAHHON TOUKE IOTOKA
3. pa3HBIM XapaKTepOM M3MEHEHHUS] CKOPOCTH JIBWKCHUS U JIABJICHHUS BO3/[yXa B (PUKCUPOBAHHON TOYKE TOTOKA
4. B pa3nuuny MEXaHU3Ma MEPeHOCca BEIIECTBA
5. B pa3INYHOM XapaKkTepe pacipeieseHus MPOIOJIBHON COCTABISIONIEH CKOPOCTH B TIONIEPEYHOM CEYEHHH
BBIpabOTKH



61. Ilpu kakoM 3Ha4YeHuH Yuciaa PeliHobACa B IAXTaX HAOIIOAAETCSl YCTOHYUBOE TYPOYyJIeHTHOE
ABHKEHHe BO3/1yXa:

1. 500

2. 500-1000

3. 1000-1500

4.2320

5. 2500-3000

62. OcHOBHOII NPUYNHON CONPOTUBJIEHUS TPEHHUS NMPH IBUKEHHU BO3AYyXa M0 TOPHBIM BHIPa00TKAM
SIBJISIETCS:

. CKOPOCTb JIBKEHHS BO3yXa

. JaBJIEHHE BO3/1yXa

. CKOPOCTh U JaBJICHHUE BO3IyXa

. BA3KOCTbH BO3/yXa

. JaBJICHHE BO3/1yXa Ha Teja OMBIBAEMbIE IOTOKOM

63. K ajieMeHTaM BEHTHJISIIMOHHOM CETH OTHOCHTCSH:

. BEHTWJISILIMOHHAS 1BEPb

. BEHTWJIALIMOHHAS MT€PEeMbIUKa

. BEHTUJITOP

. BEHTWISIIMOHHBIN y3eI

. KPOCCHHT

64. OcHOBHBIM 3aKOHOM JIBMKEHHSI BO3yXa B IIAXTHBIX BEHTHJISIIMOHHBIX CeTAX ABJACTCH:

1. 3axoH ITackans

2. 3aKk0H Apxumena

3. ypaBHeHue bepnysin

4. 3aKOH COXpaHEHUs SHEPTUU

5. 3aKOH COIIPOTHUBJICHUS NPH JBIKEHUH BO3/1yXa 110 TOPHBIM BBIPaOOTKaM

65. Cymma enpeccuii BeTBeil 3J1eMEHTAPHOI0 KOHTYPA BEHTUJISINMOHHOM ceTH, KOTOPBIH COIEPKUT
BEHTHJIATOP:

1. paBHO CyMMe nenpecchil BETBE BXOASIIMX B KOHTYP

2. paBHO HYJIIO

3. paBHO JIeTIpecCUr BEHTHISATOPA PACIOJI0KEHHOTO B KOHTYpe

4. 3aBUCHT OT pacxo/la BO3AyXa B BETBIX

5. 3aBUCHT OT a3pOANHAMHUYECKOT0 CONPOTHBICHUS BETBEH BXOASAIINX B KOHTYP

66. K cBoiicTBaM mocjie10BaTeJIbHOT0 COeIMHEHHs] TOPHBIX BHIPAOOTOK He OTHOCHTCSH:

1. mempeccus nocnea0BaTEIbLHOTO COSIMHEHHS PaBHA CYMMeE JCTIPECCHI BETBEH BXOAAIIMX B COCIUHEHHUE
2. a’pOAMHAMHYECKOE CONPOTHUBIICHHE MOCIEA0BATEIHLHOTO COEIMHEHHUS PABHO CyMME CONPOTUBIICHUI BETBEH
BXOAAIIUX B COCAMHCHUE

3. Aenpeccun OTJENbHBIX BETBEH MPOMOPIMOHANBHBI HX COMPOTHBIEHUSIM

4. pacxon BO3/1yXa B [I0CIE0OBATEIILHOM COEIMHEHUU HE U3MEHSETCS U paBeH 00IIEeMy pacxomy

5. IpoITyCKHAasi CIIOCOOHOCTH MOCIIEIOBATENBHOTO COSANHEHHS PaBHA CyMME TPOITYCKHBIX CIIOCOOHOCTEH
BETBEH, BXOISIINX B COCAUHCHHE

67. K cBoiicTBaM napaJjjiejibHOI0 COeJUHEHHSI TOPHBIX BLIPA0OTOK He OTHOCHUTCS:

1.00mas nenpeccus napajuieIbHOr0 COSIMHEHHS PaBHa ACMPECCHH JIF00OH BETBU BXOISIICH B COETUHEHHUE
2. o0muMi pacxoJ] BO3yxa B MapajuIeIbHOM COSJIMHEHUN PABEH CyMME PacXO0B BO3JyXa B BETBSX BXOJISIINX
B COEJIMHEHHE

3.00mas renpeccus napauieIbHOro COSAMHEHHS PaBHA CyMME JEIIPECCH BETBEH BXOASALIMX B COCIUHEHUE
4. pacxoabl BO3JyXa B BETBAX NapaJIJICJIbHOTO COCANHCHUA MPOITOPIUOHAIIBHEI UX ITPOITYCKHBIM CHOCOGHOCTSIM
5. o0mmas mpomycKHasi CocoOHOCTh MapaIeIbHOrO COSTMHEHUS] paBHA CYMME MPOIYCKHBIX CIIOCOOHOCTEH
BETBEH BXOASAIINX B COCTUHEHHUE

68. Hanpagyienne 1BM:KeHUs BO31yXa B JHATOHAJH NMPOCTOr0 THATOHAJIBHOI0 COCUHEHUSI 3AaBHCHT:

. OT BEJIMYHHEBI ACTIPECCUN TUAarOHAJIBHOTO COCANHCHUSA

. OT BEJTMYMHBI a9POAUHAMUYECKOTO COITPOTUBIICHNUS TUArOHAIBHOTO COEAMHEHUS

. OT BEJTMYHUHBI a9POAMHAMUYECKOTO CONTPOTUBIICHUS AUArOHAIN

. OT BEJIMYMHBI JaBJICHHUA B HA4YaJIC U KOHIIC JUaroHaJInu

. OT BEJIMYMHBI JaBJICHHUA B HA4YaJIC U KOHIIC JUAarOHAJIbHOT'O COCANHCHU

70. I1o kakum (pakTOpaM BBINOJHAETCS pacyeT He00X0IMMOI0 Pacxoia BO3AyXa JJIsl MPOBEeTPUBaHNUS
O4YHMCTHOrO 3a001:

1. MO MUHUMAIIBHO JOTTYCTUMOM CKOPOCTH JIBHKEHHS BO3[yXa B OYHCTHOM 3a00€

2. 10 MaKCHMAJIbHO JOMYCTHMOM CKOPOCTH IBM)KEHHSI BO3AyXa B OUUCTHOM 3a00€

3. 10 MUHUMAaJILHO JIOTyCTUMOM CKOPOCTH JABHKEHHUS BO3yXa B OYMCTHOM 3a00€ C y4eTOM TeMIepaTypbl U

DR W -

DA W -

DA W -



OTHOCHUTEIILHOH BII&)KHOCTH BO3/1yXa

4. 13 yCcIoOBHs ONTHUMAJIFHON IO MBIEBOMY (PaKTOPy CKOPOCTH JBMKCHHS BO3IyXa

5. TIO SIIOBHUTHIM Ta3aM, 00pa3yIOIIUMCs IIPH B3PBIBHBIX padoTax

71. IlpaBusia 06e30MaCHOCTH B YIOJILHBIX HIAXTAX 3alPEIAOT NPOBeTPHBAaHUE MIAXT:
. HATHETaTeIIbHBIM CITIOCOO0M

. BCaChIBAIOIINM CTIOCOOOM

. KOMOWHHPOBAaHHBIM CIIOCOOOM

. €CTECTBEHHBIM CITOCOOOM 3a CUET €CTECTBEHHO TSTH

. OJTHOBPEMEHHO €CTECTBEHHBIM U MCKYCCTBEHHBIM CIIOCOOOM IPH TIOMOIIN BEHTHIISITOPOB
72. K pocTouHCTBaM HEHTPAJIBHBIX CXeM MPOBETPUBAHMS IIAXT OTHOCATCS:

1. He3HAYHUTENbHBIC BHEITHUE YTEUKU BO3yXa

2. He3HAYHNTEIbHBIE BHYTPEHHNE YTEUKH BO3TyXa

3. mpocrarta ynpaBJeHus IPOBETPUBAHUEM P HOPMAITLHOM H aBapUIHOM PEKUMAaxX

4. BbICOKas 0€30MaCHOCTh PadoT

5. HebompIIas enpeccust MaxThl

73. CoriacHo pekoMeHIalUsIM PyKkoBoACTBA 10 NPOEKTHPOBAHUIO BEHTHJISIIIUM YTOJbHBIX HIAXT,
MaKCUMAJIbHAs Jelpeccusi AXThl, KAK NPABUJIO, HE 10JIKHA MPEBBIILATD:

1. 200 nalla

2.300 pmalla

3. 400 nalla

4. 450 pnalla

5. 800 palla

whnm A WK —

74. Ha neiicTByIOIIMX IIAXTAX NPU 10Pa00OTKe 3aN1acOB YIJisl Ha riiyOune 0osee 700 m, 1J1s1 IaXT,
pa3padaThHIBAIOLIUX MJIACTHI YIS He CKIOHHBIE K CAMOBO3IOPAHHUIO, 10IMYCKAETCH MAKCHMAIbHAS
CcTaTHYeCKasi Ienmpeccus:

1. 850 nalla

2.300 palla

3. 400 palla

4. 450 palla

5. 800 nalla

75. Kakoii peskuM NPOBETPUBAHUS PEKOMEH1YeTCsl IPUMEHATH IPU BOSHUKHOBEHHMH M10KApPa Ha
BbIEMOYHOM Y4YaCTKe ¢ 00MJIBHBIM BbIJIeJIEHHEM MeTaHa:

1. Hy/neBO, IPU KOTOPOM MpeKpalaeTcs A0CTYI BO3AyXa K O4ary moapa MyTeM BBIKIIOUCHHUS] BEHTUIISITOPA
WJIM C TIOMOIIBIO TTePEMBIYEK

2. ocnablieHHBIH 0 AEOUTY M HEN3MEHHBII 110 HAIIPaBIEHUIO

3. pEBEPCUBHBIN B IIEJIOM TIO IIaXTe

4. ycuneHHBIN 10 AE0UTY M HEU3MEHHBIH 110 HAIIPaBJICHUIO

5. HEeM3MEHHBIH 10 AEOUTY U HAIIPABICHUIO

TectupoBanue npoBoautcs Ha 15 Henmene. g ycmemHoro mpoxXokAeHHs Tecta HeoOxommmo 75%
BEPHBIX OTBETOB.

Tunosvie sapuanmul pacuemos
SAJAYANe 1

TEMA: PACUET BO3J1YXOPACHPE/JAEJEHHUS B TIPOCTOM JUAT'OHOJIBHOM
COEJIMHEHUU I'OPHBIX BBIPABOTOK

Hean padoThl: 3aKpenuTh 3HAHUSI TEOPETUIECKOTO Kypca U MOIYYUTh MPAKTUICCKUE HABBIKHU TI0 pacueTy
BO3IyXOpacHpe/IeiIcHIS B THarOHAIEHOM COSTMHEHNY TOPHBIX BHIPAOOTOK

3aMaHpl COMPOTUBIICHUS BETBEH MPOCTOTO JMATOHAIBLHOTO CoeMMHEHMs Ri m o0mias aemnpeccus cOeamHEHMS
H. (Puc.1, 2) Onpenenuts pacxoasl BO3IyXa BO BCEX BETBSIX COCAMHEHUS M CIENATh MPOBEPKY MOTYICHHOTO
pe3yibTaTa, UCIOB3YsI BTOPOM 3aKOH pacueTa BEHTWISIIMOHHBIX CeTel. A3POIMHAMHYECKHE COMPOTHBIICHUS

BETBEH 3a1aHbl B KiloMioprax (k) (kr.*c?/m®). Bapuantsl 3ananuii k 3anade Nel npecrasiens B Ta6m.Nel

INPUMEP PACYETA



JAHO: R1=0.09xp; R»=0.27xp; R3=0.18xu; R4=0.03xu; Rs=0.54xu H=100 xr/m? (Puc.2.1, 2.2).

-

Onpenenuts; Q,d1, 02, 43, G4, Js.

N

R4
R

T

Pucynox 1 Pucynox 2

OTINYUTETHHOH 0COOCHHOCTRIO JTHMAroOHAJIbHBIX COCTUHEHHM SBIISICTCS TO, YTO B 3aBUCHUMOCTH OT

COOTHOIIIeHHS conpoTuBiIeHn BeTBell R1, Rz R3 R4 Bozayx B muaronanu 2-3 MoXkeT ABUTaThCS B IFOOOM

R
HAIPABIICHHH, 4 TAKXKE He JBUTaThCs COBCeM. Tak BO3yX OY/IeT ABUraThes OT y3la 2 K y3Iy 3 eclii —- < —2
3 R4
Rl RZ Rl RZ
B Tom ciaydae korma ——>—= BO3JyX B AMAaroHaiau 2-3 OyAeT ABUraThCs OT y3Ja 3 K y3Iy 2, a Korja =

R, R, R, R,

BO3/yX B IMaroHayy He noiaer. OnpenennM HampaBlieHHE TBUKESHHS BO3yXa B JUaroHaimu 2-3.

R R
B namem npuMepe R1/R3=0.09/0.18=0.5, a R2/R4=0.27/0.03=9.0, ciiejoBaTeNbHO, — < —2 W BO3/AYX B
3 4

IraroHany OyJaeT ABUraThes OT y3ima 2 K y3iny 3. Ecau B pesynbprare pacuera OyAeT YCTaHOBICHO, YTO BO3AYX B
JMaroHalM JIBMXKETCS OT y3J1a 3 K Y371y 2 TO JUIs PELIeHUs 3a/1aui He0OX0AuMO 0003HaYUTh BETBU

JUAroHaJbHOI'O COCAMHCHM TaK KaK IIOKa3aHO Ha pPICZ

s cxem npeacTaBieHHblx Ha Puc.1, 2 cornacHo 1-ro u 2-ro 3aKOHOB pacueTa BEHTWISLIUOHHBIX CETEH MOXKHO

3ar1imcaTtb CJ‘Ie,I[yIOHII/Ie paBeHCTBa
Ri*(Qa+0s)? + Rs:q 2 =Rz*q5 (1)

R4*(02+05)>* Rs+q 2 =Rs*q? . )



Cucrema ypaBHeHu#l (1) (2) comepXUT TpU HEU3BECTHHIX 2, (3 U (s. Pa3menum oba paBeHCTBa Ha Rs*qg u

0003HauYNM:

Qo/0s=X; Qa/ds=Yy; 0s/gs=1; (3)
Rl R2 R3 R4

C ydgeToM npuHATHIX 0003HaYeHHH paBeHcTBa (2.1) (2.2) OyayT uMeTs BUA

MH , (2.5) y=cC MH

x=b
a’ d’

(6)

Pemast cucremy ypaBuenuit (2.5) (2.6) onpenenum 3HadeHUs X U Y. st 5TOr0 BBIYMCINM TI0 paBEHCTBAM

(2.4) 3HaYeHUS BCIIOMOTATEILHBIX BENUYHH 4,b,C,d.

B namem npumepe:

0.54 _ /o 54 - 0.54 173 o 0.54 4o
~10.09 \ 0.18 \'0.03

Tora paBeHCTBa (2.5), (2.6) MOXHO 3amucaTh B BUJIE

1 2
x=1.41 \/(;4;'2 , My 1.731/%“. (®)

Cucremy ypasuenwuii (7) (8) pemraeM MeToZ0M HOCIEI0BATEIbHBIX IPUOIIDKEHUI. 3aiaeMcs

MepBOHAYANILHBIM 3HAUeHUEM X=Xo=3.0 u u3 ypaBHeHus (8) onpenensem 3HaueHue y1=2.4.I1o ypasuenuto (7)
onpenaessieM 3HaueHue X1=2.4 u T. 1. Y2=2.21, X0=2.32, y3=2.19 x3=2.31 y4,=2.19. [lanbHel1111e BEIYUCICHUS HE

uMeroT cMbiciia. OkoHuaTenbHO npuHUMaeM X=2.31 y=2.19

Tak kak, 10 YCJIOBHIO 3ajaud 3ajiaHa oOIast JACTPEeCcCUs COSAMHEHUs, TO JJIS ONpeaeeHus OOIIero pacxomaa
BO3J[yXa W IOTOKOB BO3/JyXa B BETBSIX HEOOXOIUMO OIPEACIUTH OOIIee COMPOTHUBICHUE UATOHAIBLHOTO
coenuHeHus. Jns pacdera a’pOJAMHAMMYECKOTO COMPOTUBICHUS JIMAarOHAJIBHOTO COCAMHEHHUS HET
oOmenpuHATHIX Gopmyi. s onpeneeHus: a3poAMHAMUYECKOTO COMPOTUBIICHUS TUArOHAILHOTO COSAMHEHUS
OOIIyI0 JETIPECCHI0 AMATrOHAIBHOTO COSAMHEHUS MOKHO BBIPA3UTh KaK CYMMY JICTIPECCHUU TOCIIEI0BATEIHHO

COCIMHCHHBIX BETBCH T. €.



hi4s=H=h1+h,.4 . 9)
Bripaszum nenpeccuu BeTBeil B paBeHCTBE (9) yepe3 adpoAnHAMHYECKOE COMPOTUBIICHUE U PACXO/Ibl BO3IyXa
Ro*Q 5 =Ri*(qs+0s)*+Rs*q; . (10)
Taxk kak Qo=Q2+qs+0s, paBeHcTBO (10) OymeT UMETh BUJT
Ro*(0Qz+0a+0s)°= Ri*(ds+0s)*+Rs*q 5 . (11)
Pa3znenus paBenctso (2.11) Ha qg MIOJIYYUM
Ro* (x+y+1)*=Ry*(1+y)*+Rs*y*. (12)

U3 paBenctna (12) onpenensiem o01iiee COMPOTURIICHNE JUATOHAIIBHOTO COSTMHECHHUS

R *(L+y)*+R,*y?
Ro=

13
(x+y+1)° 13)
B narrem npumepe:
* 2 * 2
R 0.09*(1+2.19) +0.18; 2.19 — 0.059 k.
(2.31+2.19+1)
OrmpeientiM OOIIHIA pacXo/] BO3AyXa B CETH
H 100
= —,MS/C, 14 = | ——=41.17 M%/c.
OVR, (1 10,059 ne
CymMupysl, JIEBbIE U TIPaBble 4aCTH PaBeHCTB (2.3) moiy4nm
—q2+q3+q5:x+y+1. (15)
Os

Tax xak Qo=Q2+0s+0s u3 paBencrtna (15) nomyunm



= — 2 e (16)

_x+y+1

41.17
B namem npumepe (5= = .48 m¥/c.

231+219+1
Haiee u3 paBeHCTB(3) moxydnm:
02=0s+X=7.48 2.31=17.29 M¥/c;  Qs=Qs*y=7.48%2.19=16.38. m*/c ;
01=Q3+0Qs=16.38+7.48=23.86 M*/c ;  Qu=(2+Qs=17.29+7.48=24.77 m%/c.

ITpoBepsieM MPaBUIBLHOCTH MOJTYYSHHOTO paclpeeieHus BO3IyXa, HCIIOJIb3Ys BTOPOI 3aKOH pacyeTa
BEHTHJISIIIMOHHBIX ceTeil. J[ist koHTypa 1-2-3-1 1omKHO BRIMONHATCS paBeHCTBO (2.1), a st koHTypa 2-4-3-2

paBeHCTBO (2)
0.09%23.86% + 0.54*7.482 -0.27*17.29? =51.23+30.21-80.7=0.74=0

0.18*16.382 - 0.03*24.77% —0.54*7.48°=48.3-18.4-30.21=-0.31=0

He3naunTenbpHas HEBSI3KA ACIPECCHU IO KOHTYpaM CBA3aHa C OKPYIJTICHUAMU IIPU BbIYHUCIICHHUAX.

Tabauya 1-Bapuanmul 3a0anuil k 3a0ave Nel

No AspoIMHaMHYECKOE CONPOTHUBIICHUE BETBEH, KL Henpeccus
BapUaHTa R, R, Rs Ra Rs coequHenwus, H,

Kr/M?

1 2 3 4 5 6 7

1 0.07 0.35 0.21 0.05 0.7 210

2 0.45 0.12 0.09 0.48 0.30 200

3 0.50 0.01 0.10 0.25 0.75 300

4 0.80 0.12 0.20 0.36 0.45 300

5 0.15 0.90 0.03 0.60 0.30 180

6 0.40 0.05 0.04 0.50 0.20 225

7 0.25 0.04 0.05 0.10 0.75 240

8 0.48 0.08 0.12 0.32 0.40 175

9 0.80 0.12 0.15 0.36 0.33 400

10 0.09 0.27 0.18 0.03 0.54 100

11 0.25 0.06 0.05 0.30 0.08 230

12 0.12 0.36 0.25 0.09 0.16 120

13 0.14 0.04 0.08 0.18 0.20 150

14 0.24 0.08 0.06 0.24 0.16 100

1 2 3 4 5 6 7

15 0.03 0.30 0.15 0.06 0.60 150




16 0.36 0.09 0.06 0.39 0.16 160
17 1.20 0.06 0.12 0.18 0.8 260
18 0.90 0.16 0.09 0.32 0.30 290
19 0.32 0.08 0.16 0.64 0.16 160
20 0.15 0.12 0.03 0.48 0.60 150
21 0.30 0.03 0.16 0.48 0.25 110
22 0.12 0.36 0.24 0.06 0.48 240
23 1.5 0.30 0.15 0.45 0.60 400
24 0.30 0.15 0.06 0.60 0.90 300
25 0.45 0.30 0.15 0.25 0.05 100

HpOMe)KYTO‘lHaﬂ aTTeCTalus OCYIICCTBILIETCSI B KOHLE CEMECTpa IIOCIIC 3aBEPUICHUA H3YUYCHUA

TUCTIMILINHBI B JOpME IK3aMeHa.

DK3aMeH BKJIIOYACT JBE YaCTU: TeOpeTHdecKyio (2 Bompoca) u mpaktudeckyro (1 3amaua). s
MMOATOTOBKU K OTBETY Ha BONPOCHI U 3aaHUA 6I/IHCT3, KOTOprﬁ CTYACHT BBITACKUBACT CHy‘IaﬁHbIM 06pa30M,
otBOIUTCS Bpemst B mpenaenax 30 munyt. [locne oTBeTa Ha TEOPETHUYESCKHE BOMPOCHI OHMIIETA, MPENOaaBaTellb

3a4acT JOMMOJIHUTCIIbHBIC BOIIPOCHI.

Pacnipenenienre BONpOCOB M 3aJlaHUil 1O OMJIETAaM HAaXOIUTCS B 3aKPBITOM JUIS CTYJIEHTOB JOCTYIIC.
Exeromno mo mucnuminHe Ha 3acefaHWH Kadeapbl YTBEPXKAAETCS KOMIUIEKT OWIIETOB I MPOBEACHUS
dK3aMEHa 10 JUCIHIDINHE. DK3aMeH SBISETCS HamOoJiee 3HAYMMBIM OIICHOYHBIM CPEICTBOM W PEIIAIONIUM B

HUTOTOBOW OTMETKE YYCOHBIX JIOCTIKEHUH CTyIEHTA.

Tunosoti eapuanm 3K3dMEeHAYUOHHO20 ounema

MUHOBPHAYKH POCCHUH
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIO/IXKETHOE OBPA30BATEJIbHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUA
«BEJI'OPOJICKHM T'OCYJAPCTBEHHBIA TEXHOJIOTMYECKHU
YHUBEPCUTET um. B.I'. HIYXOBA»
(BI'TY um. B.I'. lllyxoBa)

Kadempa temnoraszocHabxeHus 1 BEHTHIALIUU

JucnumnnHa A3poJIorus TOPHBIX NPENPUSITHI

Hanpagnenue 21.05.04 T'opHoe neno
[Mpodune [opHble MalMHBI U 060PYIOBaHKE

9K3AMEHAILIMOHHBIN BAJIET Ne 1

AbdponnHaMHUYecKoe COTPOTHBIIEHNE TOPHBIX BhIpaboTok. [Iprpoaa u BUABI a3poArHAMHYECKOTO
conpotuBienus. ConpoTuBieHue Tpenus. MectHoe conporusiieHre. JIoOoBoe ConpoTHBIICHHE
[axtabie Bertusiponnslie cetr (ILBC). Knaccudukarus LLBC.

3agaua

yTBep)KZ[CHO Ha 3ac€1aHnu Ka(bellpbl , IPOTOKOJ No
(nara)

3apenyroruii kadeapoi / B.A. YBapos

(moamucs)




Ilepeuens ¢onpocoe 011 n0020mMoEKU K IKIAMEHY

1. Atmocepublii Bo3ayx. M3MeHeHHne cocTaBa aTMOC(EPHOTo BO3AyXa MPH €ro IBMKEHUH MO TOPHBIM
BbIpaboOTKaM

2. CocTaBHBIE YaCTH MIAXTHOTO BO3Myxa. CrIocOOBI M3MEPEHHSI COIEPIKaHuUs Ta30B B BO3AYXE.

3. I'a3oBbrit Oamanc maxTel. [IpenenpHO momycTHMBIE COAepKaHNs METaHa B MIaxTax. Mepsl 60pbOBI ¢
METaHOM.

4. lllaxTHas meUTh. ['Optodrie 1 B3ppIBUaTHIE CBOWCTBA. PaKTOPHI, BIUSIOMINE Ha B3PBIBYATOCTh YTOIBHOM
nputnS. TemmoBoil pexuM maxT. MUKpOKIMMaT maxT. TepMOBIa)KHOCTHBIE TApaMETPhI IIAXTHOTO BO3AyXa.
dakTopsl, ONpeAeIoIIne TETIOBOH peKUM maxT. TernoBol OanaHc maxT

6. CriocoObl M3MEpEHNH 3aMbUIEHHOCTH BO3yXa

7. A3poanHaMHUYECKOEe CONPOTUBIIEHHE TOPHBIX BBIPAOOTOK. [Iprpoaa u BUIBI a3pOJMHAMUYECKOTO
conpoTuBienus. Conpotuienue Tpenus. MectHoe conpotusnenue. JIoboBoe conpoTHBICHHE

8. dunbTpanoHHbIe TeueHus B maxtax. Onpenenenre GUIbTPAMOHHOTO TeueHHs. ETo ocHOBHEIE
XapakTepucTUKU. Bupl 1 MmecTa QUIBTPALIMOHHBIX TEUEHUH B IIaXTaX. 3aKOHbI (PUIBTPALIMOHHOTO TEUCHHUSI.

9. McTouHuKM OBIKEHUS BO3AyXa B maxTe. [IpuHunn co3panus nemwkeHus Bo3ayxa. LllaxTHeie
BEeHTWIIATOPBI. EcTecTBeHHas Tsra Bo3ayxa B maxTax. BropocTeneHHble HCTOYHUKY IBUKEHHS BO3yXa.

10. IHaxtuble BenTwsinuonuble cetr (ILIBC). Knaccudukanus LLIBC. OcHOBHBIE 3aKOHBI ABHKCHHUS
Bo3ayxa B [IIBC. Meroapl pacuera eCTECTBEHHOTO Bo3ayXxopacnpeneneHus u peryiupoBanus B LIIBC.

11. PaboTa BEeHTHIISITOPOB Ha MIAXTHYIO BEHTHISIMOHHYIO ceTh. PaboTa omHOro Bentuistopa. CoBMecTHast
paboTa HeCKONLKUX BEeHTHIATOpoB. CoBMeCTHasI pab0Ta BEHTHIISITOPA  €CTECTBEHHON TSITH.

12. PerynmupoBanue pacupeaeneHus BO3IyXa B IIaXTHON BEHTWISIIMOHHON ceTr. CrocoOb!I peryInpOBaHusI.

13. IIpoueccel ra3oBbIAEICHNS B IIaXTaxX. Y IPaBICHUE METAHOBBIIEICHHEM YBIa)KHEHHUEM ILITACTOB.
JlokayibHBIE METO/IBI OOPHOBI ¢ BHE3AITHBIMH BEIOPOCAMU YIS U rasa

14. ®uznueckre XapakKTEPUCTUKU MIAXTHBIX Fa30JUHAMUYECKUX NPOLECCOB. 3aKOH COXPAHEHUS MaCChI.
VYpaBHeHHs KOHBEKTUBHOHN nudy3un. CTanmoHapHble U HeCTalMOHAPHbIE Ta30AMHAMHYECKHE MPOLIECCHI.

15. Iporeccel mepeHoca B CKBO3HBIX BBIpaOOTKaX. ['a3omnepeHoc B 1aBaX, B BEHTHISIIMOHHBIX IITPEKax, B
BEIpaboTaHHOM MpocTpaHcTBe. [lepexoaHblie Ta30AnHAMUYECKHE TIPOLIECCHI.

16. Ilponecc ocaxnenus iy, TypOynentHas nuddys3us meum. [porece cayBaHus oceBIIe MbLUTH.
BnusiHue ckopocTH BO3IyIIHOTO MTOTOKA Ha CO/IEPIKaHUE MBUIA B BO3AYXE.

17. TemnooOMeH MeXy BEHTHIIIIIUOHHBIM TIOTOKOM U TOPHBIM MaccuBOM. [IporHozupoBanue
TeMIIepaTyphl axTHOro Bo3ayxa.18. Bo3BpaTHoTOUHAs cxeMa IPOBETPUBAHMS OYUCTHOTO 32005

19. KomOnHMpoBaHHast cxeMa MPOBETPUBAHNS C FA300TBOJIOM Yepe3 BhIpaOOTaHHOE MPOCTPAHCTBO U
ra3o/IpeHaKHYI0 CKBOKUHY

20. Bo3BpaTHOTOYHAs cXeMa IPOBETPHUBAHUS C ra30APEHAKHBIM IITPEKOM.

21. Cioco0Obl BEHTHISIUHM IAXT M CXEMbl BEHTWISIIUY LIaxXT

22. BeHTUIISAMSE TPU COOPYKEHUU TOPHBIX BBIPAOOTOK OOJIBINON MPOTSHKEHHOCTH. BHIOOP cXeMBbl
BEHTWIALIUU

23. BeHTWIIMMOHHBIE COOPYKEHHS B IIaXTaX U UX Ha3HAYEHUE

24. YcoBYsI HCKITIOUEHHUST PEUPKYIISIANA Bo3Tyxa. BeiOop 1 000CHOBaHME MECT YCTAHOBKH BEHTHIISITOPOB
MIPH PaccpeOTOUEHHOMN CXeMe UX PacOJIOXKEHHUS.

25. Oco0eHHOCTH BEHTHWIISILIMK IIPU COOPY’KEHUH CTBOJIOB M OallleHHBIX KpaHOB. BimsiHue cun rpaBuTanuuy,
Karexa M TeMIepaTypsl IOPOJ] Ha JBM)KEHHE BO3/1yXa B CTBOJIE.

26. BeHTHIALMS aBTOAOPOXKHBIX U KEJIE3HOIOPOKHBIX TOHHENEH TPU MX COOPYKEHUH.

27. . OcobeHHOCTH AMHAMUKHU Ta30B BB u nBurareneit BHyTpeHHEro Cropanus B TOHHENAX. CXeMBbI
BEHTHJISILIUU TIPH COOPYKEHUH TOHHEJIEH OONBILION NMPOTSHKEHHOCTH M OOJIBLIOTO MTONEPEYHOI0 CEYESHHUSI.

28. OCOOCHHOCTH BEHTWIISLIMHU TIPU CTPOUTEIBCTBE KaMep OOJbIINX 00beMOB. CXeMbl BEHTHIISIIIUY.

29. Bonpochl BEHTWISIMK MTPH SKCIUTyaTalluyd TOHHENEH METPOTIOIUTEHOB, aBTOIOPOKHBIX U
KeJe3HOAOPOKHBIX TOHHEIIEH, 000CHOBaHHE CIIOCOOOB BEHTHIISILIUU

30. CocraB atmMoceps! kapbepa. MUKpoKIMMaT Kapbepa. MlcTouHukH 3arpsisHeHus1 aTMoc(epbl Kapbepa.

31. OcHOBHI pacueTa yCTaHOBOK KOHIUIIMOHUPOBAHUS BO3ayxa. KOHANIIMOHEPHI, TPUMEHAEMBIE I TOPHO-
TPaHCHOPTHOTO 0OOPYAOBAHHS.

32. AspomMexaHuKa KapbepoB. Pe:xuMbl IBHKEHHUS BO3yXa B TOPHBIX BhIpaboTkax. @opMupoBaHue
BO3YLTHBIX TIOTOKOB B Kapbepe.

33. Tepmoaunamuka atMmocdeps! kapbepos. Mcrounnku Temna. Tepmudeckue cuibl. Temmneparypaas
crparudukanus atMocdepsl kKapbepa. TyMmaHooOpa3oBaHHUE.

34. JlnHamMuKa pacpoCTpaHEHUs BPEAHOCTEH B KapbepaX. THUIIBI HCTOYHUKOB Ta3a u Mbutd. ['a3oBas
JMHaMUKa B Kapbepe. [1buteBas muHaMuka. MeTo/Ibl U CpeJICTBA HOPMAaIIM3aIMU cOCTaBa arMoc(ephl Kapbepa
35. IIpubopsl 11 3aMepa KOHLEHTPALMH T'a3a B IaxTax



35. EcTecTBeHHBII BO3IyX000MEH B Kaphepax. JIMHAMUYECKUE CXEMBI €CTECTBEHHOTO IIPOBETPUBAHUSI.
TennoBkie cXeMBI €CTECTBEHHOTO BO3yX000MeHa. KoMOMHUPOBaHHBIC CXEMBI €CTECTBEHHOM BEHTHIISIIHU.

36. lHTeHCH UK €CTECTBEHHOTO BO3lyX000MeHa Ha KapbepaX. TexXHOIOrHYeCKUe PeIICHHUS,
WHTCHCU(DHUIUPYIOUTUE BO3TyXO000OMEH.

37. UckyccTBeHHAs! BEHTUIIAIHS KapbepoB. CpeicTBa M CIIOCOOBI HCKYCCTBEHHOM BEHTHIISIIIHU.

38. [IpoekTrpoBaHKe BEHTWISALUH KaphepoB. MIcXo IHbIC TaHHBIC TSl TPOSKTHPOBAHHS BEHTHIISIIIAN
kapbepa. CTaiuy U MOPSIIOK IPOCKTUPOBAHYSL.

39. Omnpeenenre MHTEHCUBHOCTH BBIJIEIICHHS BpeIHOCTEH B aTMOcdepy Kapbepa. Pacduer HeoOxoauMoro
pacxoja Bo3ayxa JijIsl BEeHTHIISIIIHY Kapbepa.

40. BeiOop 1 000CHOBaHHE TEXHOJOTHYCCKUX MEP 110 MHTCHCU(UKAIIUN €CTECTBEHHOTO BO3yX000MEHa.
OnpeneneHue cxeM, Cloco00B U PEKUMOB UCKYCCTBEHHOW BEHTHISAIIUHN Kapbepa.

41. ITemeBerTuisronHas ciyx6a kapeepoB (IIBC). Opranuzamus [IBC. Ocuamenne [I1BC. [Ipudopsr u
METO/JTbI KOHTPOJIS MAPaMETPOB COCTOSIHUS aTMOC(HEPhl KapbepPOB.

42. BeHTUIAIUS TIOJ3EMHBIX BRIPA0OTOK KaphepoB. ATMoc(depa Mmoa3eMHBIX BEIPa0OTOK.
AdpomrHaMIYECKHAE XapaKTePHUCTHKH BEIPAOOTOK.
43. BeHTUIIAIMSI aBTOJIOPOKHBIX H JKEJIE3HOIOPOKHBIX TOHHEJICH NIPH X COOPYKECHHH.
44, BeHTUIAIUS TOHHENIEH O0JIBIION MPOTSHKEHHOCTH M OOJIBIIIOTO TOMEPEYHOr0 CEUCHUSI.
45. OcobennocT quHaMuKH ra3oB BB u nBurareneit BHyTpeHHEro cropaHusi B TOHHEISX.

46. CrtocoObI 11 CXeMbl BEHTHJISIINH [IPH COOPYKEHUH TOHHEIEH METPOTIOIHTEHOB.

Tunosvie 3a0auu K IK3AMEHRY

1. BsiOparb BEHTHIATOP AJISl MPOBETPUBAHUS TYIHKOBOH BRIpaO0OTKH MrHON 500 M, CEe4eHHEM B CBETY Scs
= 13,7 M? , npoBoIMMOIi GyPOB3PLIBHBIM CIIOCOOOM IO OPOJIE C TIEPECEIEHNEM YTOJBHBIX ILIACTOB.
KonunuectBo ogHOBpeMeHHO B3priBaeMoro BB no nopone — 95,4 kr. KonnuecTBo 0OJHOBPEMEHHO
paboTaromux B 3a60e moeii — 10. AGCOMIOTHAs METAHOOOUIEHOCTh COCTABISET 2,5 M ° /MUH,

KO3 QHIMEHT, YIUTHIBAIOIINI 00BOAHEHHOCTD TYIHKOBOH BhIpaboTkH, Kogs = 0,6.

2. Paccuntath KOJIMYECTBO BO3/IyXa U BBIOpATh HEOOXOIUMOE 000pyIOBaHUE ISl IPOBETPUBAHUS
OTKAaTOYHOTO MITPEKa, TPOBOIUMOTO OYPOB3PEIBHBIM CIIOCOOOM BIIEpEeI OYUCTHOTO 32005 (CIIIONTHAS
cuctema pa3paborku). COCTaBUTh CXeMy IPOBETPUBAHUS BHIPAOOTKU B COOTBETCTBUH C TPEOOBAHUSIMU
I1b Ucxoanble naHHbIE JIJIS1 PACUETOB:

1./InmnHa TynukoBoit yactu BeIpaboTkH, Lir = 400 Mm;

2.Ilonepeunoe ceueHnue BHIpabOTKU B cBeTy, S=16.4 M2;

3. MomrHocTts macta, m=0.90 m;

4.T'azon0CcHOCTH yriisa Xr=15.0 m3/1.c.0.Mm.;

5.Beixon netyuux Bemects, Vr=40.0 %
6.11IupuHa BRIPaOOTKH IO YTOIEHOMY 320010,by=6.2 M.
7.I'mybuna 3axonku 1B.3=1.8 m.;
8.Pacxox BB: no yrmo By=15 kr
o nopone Bn=25kr
9.TemmiepaTypa Bo3ayxa B IpU3a00HHOM IPOCTPAHCTBE BHIPaOOTKHU t C=22;
10.0THOCHUTENBHAS BIIAXKHOCTH BO3ayXa B 3a00¢ 92 %);
11.CxopocTb mpoBeieHust BeIpaboTku Vii=2.7 M/cyT;
12.Mapka yrus-/1;

13.3ompHO0CTH yTII1 A3=14 %);

14.Bnaxxnots yriast Wp=2 %;

15.06emnslit Bec yrist y=1.35 /M3



KpI/ITCpI/II/I OLICHHWBAaHMA DK3aMCHa

Orenka

Kpurepuu orieHuBanus

CTYI[eHT IMMOJIHOCTBIO U IMPABUJIBHO OTBCTUJI HAa TCOPCTUUCCKUC BOIPOCHI ounera. CTYIICHT BJIaACCT
TCOPETUYCCKUM MaTCpUuajioM, OTCYTCTBYIOT OIIMOKHU npu OnruCaHun TCEOpUHU, (1)OpMyJ'II/IpyCT
C06CTBCHHLIC, CaMOCTOATCIIBHEIC, O6OCHOBaHHBIC, APrYMCHTUPOBAHHBIC CYXIACHUA. CTy,Z[eHT
IIPAaBUJIBHO BBIINIOJTHHII ITPAKTUYCCKOC 3aJIaHUC 6I/IJ'ICTa, MPpaBUJIBbHO HCIIOJIB30BAJI METOAUKY PEIICHUA
3aga4du, CaMOCTOATCIIBHO Cq)OpMyJ'II/IDOBaJ'I IIOJIHBIC, 000CHOBAHHEIE U APryYMCHTHUPOBAHHLIC BBIBOIBI.
OTBeTHI Ha BCE JOIIOJIHUTCIIbHBIC BOIIPOCHI.

CTyneHT OTBETHJI Ha TEOpPETHUYECKHW BOIpOC Owmiera ¢ HEOONBIIMMH HETOYHOCTAMU. CTyneHT
BJIQJICCT TCOPETUYCCKHM MAaTEPUaIOM, OTCYTCTBYIOT OIIMOKM TpH omucaHuu Teopuu. CTyaeHT
BBITIOJTHWJI TPAKTHYECKOE 3aJlaHue Owjera ¢ HeOONBIIUMH HETOYHOCTSIMH, HCIOJIB30BAT OOIIYIO
METOJMKY pelleHus 3ajadd, cHOPMYIMPOBAI JOCTATOYHbIC BHIBOABIL. OTBETHI Ha OOJBINIWHCTBO
JIOTIOJTHUTENNBHBIX BOIPOCOB.

CTyIeHT OTBETWJI Ha TEOPSTUYCCKUI BOIPOC OMJIETa C CYHMIECTBEHHBIMH HETOYHOCTAMHU. CTyIneHT
BJIQJICCT TEOPETUYCCKUM MAaTepHAIIOM, NPUCYTCTBYIOT HE3HAYUTEIbHBIC ONIMOKM TPU OINHCAHUH
Teopuu. CTy/IEeHT BBIIOJTHHI MTPAKTHYECKOe 3afaHne OnieTa ¢ CyIeCTBeHHBIMA HETOYHOCTAMH. [Ipu
OTBETax Ha JIOMOJHUTEILHBIC BOMPOCHI ObLIO JOMYIIEHO MHOTO HETOUYHOCTEH.

[lpu oTBeTe Ha TEOpeTHYECKHII BOMPOC OWieTa CTYJACHT MPOJEMOHCTPHPOBAN HEAOCTATOYHBIN
ypoBeHb 3HaHUHA. CTYIEHT JOMYCTHJI CYIIECTBEHHBIE OIIMOKH IIPU UCTIONB30BAaHUU OOIIEH METOIUKU
pewienns 3amauyd. lIpym oTBeTax Ha MJOMOJHUTEIbHBIE BONPOCHl OBIJIO JOMYIIEHO MHOXKECTBO

HCIIPAaBUJIBHBIX OTBETOB.

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOUYECKOE OBECIIEYEHUE

6.1. MaTepuaJibHO-TeXHHYECKOE oDecredeHue

JlaGoparopuss “Bentmnmsuum u oumctka Bosayxa® (I'k 007), ocHamieHHas [eHCTBYIOIIMMHU
CTCH/IaMH MECTHOW BBITSDKHOW ¥ TIPUTOYHOM cucTeM BeHTWIsAnuu. [IpubopHoe obecnedeHue,
MIO3BOJIAIOIEE TPOBOJUTE U3MEPEHHUE AP0 U MBUICANHAMUYECKUX MAPAMETPOB BO3AYILIHBIX ITOTOKOB,
a TaKKe MapaMeTpoB aTMOCHEPHOTO BO3AyXA.

6.2. JIMIeH3HOHHOE 1 CB00OIHO pacnpocTpansaeMoce nporpamMmMHoOc¢ odecrevyeHue

Ne [lepeueHb MUIIEH3MOHHOTO ITPOTPAMMHOTO PexBU3UTHI IOATBEPIKAAIOIIECTO JTOKYMEHTA
o0ecrieueHus..
1 Microsoft Office 2013 Horoeop 31401445414 ot 25.09.2014




6.3. Ilepeyenn yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

. ABepkoBa O.A. BpunucnuTenbHbIA SKCIEPUMEHT B a’pOJAMHAMHUKE BEHTHJIALIMM :
yue0. nmocodue; bI'TY um. B. I'. lllyxoBa. — benropon: WUzn-so BI'TY um. B. T
[IIyxoBa, 2011. — 109 c.

. Kanenuna, H. O. BenTumnsiius nponu3BOACTBEHHBIX O0BEKTOB [ DJIEKTPOHHBIH
pecypc]: yaeobnoe nocodue / Kaneguna H. O. - Mockpa: U3gaTenscTBO
MOCKOBCKOI0 rocy1apCTBEHHOT0 ropHOTo YyHUBepcurteta, 2008. - 194 c.
http://www.iprbookshop.ru/6668

. be3omacHoCTh BeleHHs TOPHBIX pabOT M TOPHOCTIACATENHHOE JEJO : yuel. s
CTYJICHTOB BY30B, 00ydJaronuxcs 1mo HampasieHuio "['opaoe nemo" / K. 3 Yiakos
[1 op.] ; pen. K. 3. Ymaxkos. - 2-e u3n., crep. - Mocksa: M3narenscTBo
MOCKOBCKOI'0 TOCYJJapCTBEHHOTO TOPHOTO yHUBEpcuTeTa, 2008.

. Manamkuna, B. A. /lerazanimonHble YCTaHOBKH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / Manamkuna B. A. - Mocka: M3naTenbcTBO MOCKOBCKOTO
rocyapCTBEHHOTO ropHOro yHUBepcuTeTa, 2007. - 190

c. http://www.iprbookshop.ru/6682

. Jloraues, 1. H. AspoanHamMuydecKkue OCHOBBI acTipaliuu: MmoHorpadwus / M.

H. Jloraues, K. U. Jloraues. - Cankt-IletepOypr: Xumuszaar, 2005. - 658 c.

. Kyry3oB b. H. Metob! Besienus B3pbIBHBIX padboT. YacTh 2. B3pbiBHBIE paObOTHI

B TOPHOM JI€JI€ ¥ MIPOMBIIUICHHOCTH: yueOHUK. - MockBa: ['opHas kuura, 2011 -
.MeTobl BesieHUs B3pbIBHBIX padoT. YacTh 2. B3pbiBHBIE paOOTHI B TOPHOM JIE€JIE U
npomeinuieHHocTH / - 2011, - 512 ¢

6.4. IlepeyeHb MHTEPHET PeCypPCoOB, NPodecCHOHAIBLHBIX 0a3 TaHHBIX,
UH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Koncynperant mioc. HagexxHas npaBoBast moaaepskka WWw.consultant.ru

2. Hayunas snextpoHHas 6ubaroreka Www.elibrari.ru

3. OdunmanbHblii callT benropo1cKoro rocy1apcTBEHHOIO TEXHOJIOTUYECKOTO
yHHBepcuTeTa WWW.Dstu.ru

4. ®I'bYH Bcepoccuiickuii HHCTUTYT Hay4YHOM U TEXHUUYECKOW HHpOpMauuu
Poccwuiickoii akagemun Hayk http://www.viniti.ru/

5. He3aBucuMBIil HayuyHO-TeXHUYECKHUI TIopTan http://ntpo.com

6. DnekrponHas oubmmoreka. Hayka u texnuka http://n-t.ru/

7. OO0 Accornmarus nHXeHEpHOTO 00pa3oBanus B Poccuu http://aeer.ru



http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D0%BB%D0%B5%D0%B4%D0%B8%D0%BD%D0%B0,%20%D0%9D.%20%D0%9E.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D0%BB%D0%B0%D1%88%D0%BA%D0%B8%D0%BD%D0%B0,%20%D0%92.%20%D0%90.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B3%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%98.%20%D0%9D.
http://www.consultant.ru/
http://www.elibrari.ru/
http://www.bstu.ru/
http://www.viniti.ru/
http://ntpo.com/
http://n-t.ru/
http://aeer.ru/

8. YTBEPKJIEHUE PABOYEM ITPOT'PAMMBI

8.1. YTBepxkaenue padoueii nporpaMmsbl 0e3 u3MeHeHH

Pabouas nmporpamma 6e3 nsmeHneHuit yreepkaeHa Ha 202 /202 yueOHBIHN TO/I.

[Iporoxon Ne  3acemanust kadeaphl « _ » 20 1.

3aBenyrommii kagenpoi B.A. YBapos

JInpexTOop HHCTUTYTA B.A. YBapoB
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