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1. Hean, 3a1aum U NVIAHUPYEMBbIE Pe3yJbTATHI 00yUeHUs MO AUCIHUIJINHE

K OCHOBHBIM 1eJsIM OCBOCHHS JUCHMIUIMHBI «ASPOJIOTHS TOPHBIX MPEANPHATHID CIeayeT
OTHECTH:

- (GopMHpOBaHHE y CTYACHTOB CHCTEMBI 3HAHWH O 3aKOHOMEPHOCTSX IBIDKCHHS BO3IyXa H
MEepeHOCa BPCAHBIX U OITACHBIX HpI/IMeceﬁ B BCHTHJIINMOHHBIX CUCTCMAX I'OPHBIX HpeZ[HpI/IﬂTI/If/'I, (6]
NpUYMHAX M3MEHEHHS COCTaBa LIAXTHOW aTMocdepbl M crocobax MOANepKaHUS B TOPHBIX
BBIPA0OTKAX HAJUIEKAINETo [0 KIMMAaTUYECKUM MapaMeTpaM, YHUCTOTE U 0€30MacCHOCTU cOCTaBa
BO3/lyXa, O HAa3HAUYCHWU M (QYHKIMAX CHUCTEM BEHTWISALMH TOPHBIX NPEANPHUITHI, €e PO B
oOecrieyeHnn 6€30MACHOCTH NIPU BEICHUH TOPHBIX PadoT.

K ocHOBHBIM 3aia4yaM OCBOCHUS JUCUUIUIMHBI «AdPOJIOTHS TOPHBIX MPEIIPUATHI CIETyeT
OTHECTH:

- BbIpa0OTKa YMEHMH M HAaBBIKOB IPOEKTHPOBAHUS BEHTHJISIIWU TOPHBIX HPEANPUATHH,
HCIIOJIb30BAHHA COBPCMCHHBIX CII0cO00B M TEXHHUYECKUX CpCACTB KOHTPOJIA WU HOpMAJIMU3aluU
napaMeTpOB IIPOU3BOJCTBEHHOM aTMOChEpBHI.

2. Mecto aucuuniannsbl B crpykrype OIl cnenuanaunrera.

Yyebnas nqucnuminHa b1.1.25 «A3ponorus ropHbBIX TPEANPUATHNR» OTHOCUTCS K 00s3aTeIbHOM
broka 1 Jlucuuruivnsl (MOIysn).

«A>BpoNorusi TOPHBIX MPEANPUATUIN» B3aUMOCBSI3aHa JJOTUYECKH U COAEPKATEIbHO METOAMYECKHU
CO CIICAYIONIUMU AUCIUTUTHHAMMU:

- Maremaruueckuii aHanus;

- ®Ou3uKa;

- 'eomexaHuka;

- bezonacHocTh BesieHUsI TOPHBIX pabOT U TOPHOCTACATEIIBHOE JIEIIO;

- bezonacHOCTh KU3HEEATEIbHOCTH;

- 'unpomexanuka;

- TennoTexHUKa;

- ['opHOTIPOMBITIUIEHHAS YKOJIOTHSI.

B pesynbrare ocBOEHUs MUCHUIUIMHBI (MOIYJsA) Y 0oOydaromuxcsi GOpMUPYIOTCS CIEAYIOIINE
KOMIETEHIIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIHE pe3yabTaThl OOydYeHHUs Kak JTar
(GbopMHUPOBaHKS COOTBETCTBYIOIINX KOMIETEHIIUNI:

Kon B pe3yabTaTe ocBOeHUS
KOMIIETCHIIUH o0pa3oBaTeIbHOM ITepedyenn niIaHMpyeMbIX pe3yJIbTATOB

NPOrpamMmsl 0o0y4eHHUsI MO AUCUMILINHE
00y4YaAKO LU CS 10JIKEH

00J1a1aTh

OIIK-6 TOTOBHOCTBIO 3HATh:
HCII0JIb30BATh Hay4HbIE | HayuHble OCHOBBI BEHTWJIALUU U
3aKOHBIl M METOAbl TMpH | I€Ta3allil  TOPHBIX  NPEANpPUATHA U
OLICHKE COCTOSIHMS | MECTOPOKICHUM. HopmaTtuBHbIe
OKpYyXXalIlel cpeabl B | JOKYMEHTBI 1o 6e30macHOCTH "
chepe PyHKIIMOHUPOBAHUS | MPOMBIIIJICHHOMN CaHUTapUH npu
IIPOU3BOJICTB 10 | IPOEKTUPOBAHUH, CTPOUTENILCTBE u
JKCIUTyaTallMOHHOU JKCIUTyaTalluy TOPHBIX PEANPUATHN;
pa3Beike,  J00bIYE U | yMeTh:
nepepaboTke TBEPABIX | * OrneHuBaTh COCTOSIHHE aTMOCQEpPHI
MOJIE3HBIX MCKONAeMbIX, a | Ha pabo4yMx MeCTax; BBIOMpATh CIOCOO U
TaK)Ke [IPU CTPOUTEIBCTBE U | CXEMY MPOBETPUBAHUS TOPHBIX BBIPAOOTOK




OKCILTyaTalluu ITOA3€MHBIX

B Ipolecce

CTPOUTECIIBCTBA u

00BEKTOB OKCILTyaTaIH
BJIaJIeTh:
. Meronamu [IPOCKTUPOBAHUS
CHCTEMBI IIPOBETPUBAHMSI TOPHBIX OOBEKTOB
[1IK-3 BJIaJICHUEM OCHOBHBIMH | 3HATH:
NPUHIUIAMHA  TEXHOJIOTHH | Onacuple u BpeaHble (AKTOPHI
9KCIUTyaTallMOHHON TOPHOTO IIPOM3BOJICTBA; CHCTEMBI
pa3BelKH, J00BIYH, | TPOBETPUBAHHUS BBIPAaOOTOK;
nepepadoTKu TBEP/BIX | TEXHOJOIMYECKHE  CXEMbl  Jiera3alnuu
MOJIE3HBIX ~ HCKOIMAEMBIX, | MECTOPOXKICHHUH MOJIE3HBIX NCKOMAEeMbIX
CTPOUTENbCTBA U | yMeThb:
JKCIUTyaTaluy IOA3EMHBIX | pa3pabarbiBaTh MEpPONPUATHS 10
00BEKTOB CHIKEHUIO BPEJIHOTO BO3/1EUCTBUS
TEXHOJIOTUIECKUX IIPOLIECCOB U

000py/IOBaHUs, HCIOIB3YyEMBIX B TOPHOM
Jene, Ha COCTaB aTrMoc(epbl TOPHBIX

NPEANPUATHI

BJIA/I€Th:

. NHxeHepHbIME METOZaMH PacyeTOB
crocoboB U BEHTHWIALINH
TOPHOJ0OBIBAIOIINX MPEIPUITHIA,

BEIOPOCOB BPE/IHBIX BEHIECTB B aTMOCHEPY

3. CTpykTypa u coaepxkaHue IUCUUILIUHBI

OO0mmast TpyJ0eMKOCTh JUCITUILIMHBI COCTABIIICT 5 3aueTHBIX enuHull, T.e. 180 akagemmdeckux
yacoB (13 HUX 168 yacoB — camocTosiTenpHast paboTa CTYIEHTOB).
Pazensl TUCHUTIIMHBI « ADPOJIOTHSI TOPHBIX MPEANPUATHID U3YYaIOTCS HA YETBEPTOM Kypce.
dopma MpOMEKYTOYHOU aTTecTaluu YK3aMeH (8 cemecTp).
CtpykTypa U coaepaHUE TUCIUIUIMHBI «A3POJIOTHS TOPHBIX MPEANPHUATHIY 10 pas3ieiaM U
BUJIaM 3aHSTUI MPEICTaBICHBI HIKE.

3.1. Buabl yueOHO# padoThbl M TPYA0EMKOCTh

3.1.1. 3aounas Gpopma oOyyeHHs

Ne . KosnvecTBO CeMmecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB 8 cemecTp
1 | AyauTopHblie 3aHATHA 12 12
B ToMm uncrne:
1.1 | Jlexkuuu 4 4
1.2 | CemuHapckue/paKTHUECKUE 3aHATUS 4 4
1.3 | JJabopaTopHbIe 3aHATHS 4 4
2 | CamocrosiTesibHasi padoTa 168 168
B ToMm uncrne:
2.1 | TlogroToBka m 3amuTa rpaduaeckux padoT -
2.2 | CamocTosTeNbHOE U3YUYEeHUE 168 168
3 | IIpome:kyTouHas aTTecTamus
3auet/aud.3a4er/s3K3aMeH DK3aMeH DK3aMeH
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3.2. TemaTn4yecKMi MJIAH U3Y4YeHU S JUCUMUIIIMHBI

3.2.1. 3aounas popma oOydeHUS

Buawbl yueOHoii padorsl,
BKJIIOYasl CAMOCTOATEIbHYIO
Pa3nen - = padoTy cTy1eHTOB
g = ¥ TPYAOEMKOCTH B Yacax
< | = |J |[n/3 |Ja6 | CPC | KCP
1.ATMochepa TOpHBIX NPeANpPUITUHI 28 1 - 2 25
2. AapOMexamea TOPHBIX 38 1 5 5 33
PEIPUSATHI
3. [Iporreccel mepeHoca B maxTax 26
1 - - 25
(pynHuKax)
4. Bentunsauus maxTt (pyJHUKOB) 28 1 2 - 25
5. BenTusius kapbepoB 25 - - - 25
6. IIpoekTpoBaHNE BEHTUIISIIMOHHBIX 35 i ) i 35
CHCTEM TOPHBIX MPEIITPUSATHIA.
Bcero yacoB 1o 1ucuuIiige 180 4 4 4 168

3.3. Conep:xaHue TUCUMILINHBI
Pazoen 1. Ammocghepa zopnvix npeonpusamuil

1.1.CocraB atmocepsl TOPHBIX BBIPAOOTOK.

AtmocdepHblii Bo3nyx. M3MeHeHHe cocTaBa arMoc()epHOro BO3JyXa NpHU €ro JBMXKEHUH IO
rOpHBIM BbIpaboTKaM. ["'a3000mIbHOCTS maxThl. COCTaBHbBIE YAaCTH MIAXTHOTO BO3/1yXa. CrocoObl
MU3MEpPEHHS COJEp)KaHUs ra3oB B Bo3Ayxe. HopMmaTHBHBIE NTOKYMEHTBI, PEIIAMEHTUPYIOLIUE
COCTaB BO3/1yXa FOPHBIX MPEIIPUATU.

1.2. lllaxTHast (pyIHUYHAS) TTBLTH.

Oo6umme cBenenus. ['oproune u B3pbIBUaThie CBoOWCTBA. DAKTOPHI, BAMSIONIME HA B3PbIBYATOCTh
b1, OcoOEHHOCTH B3pBIBOB IBUIH B IIaxTaxX. Mepsl 00pbObI CO B3pbIBaMU NbUTH. B3pbiBUuaTOCTH
cepHo#i U cynbduaHoN nbutd. CriocoObl U3MEPEHUH 3abUIEHHOCTH BO3TyXa.

1.3. TernioBO# pexXuM PyTHUKOB.

MUKpOKIMMAT PYAHUKOB. TEepMOBIQXKHOCTHBIC TTapaMETPhI IIAXTHOTO BO3yxa. DakTopsl,
ompeensolre TerioBol pesxkuM. TemmoBoit 6ananc. KonaumonupoBaHue MaxTHOTO BO31yXa.
Mepbl 110 00eCIIeYeHHIO HOPMATHBHBIX ITApaMEeTPOB MUKPOKIIMMATA Ha pabOvMX MECTax.
OcHOBBI pacueTa YCTaHOBOK KOHJIUIIMOHUPOBaHUS BO3yxa. KOHIUIIMOHEPHI, TPUMEHSIEMBIE TS
TOPHO-TPAHCIIOPTHOTO 00OPYIOBaHUSI.

Pazoen 2. Aapomexanuka 2opHslX npeonpusamuil

.2.1. OCHOBHBI€ 3aKOHBI a9POCTATUKHU U a3POIUHAMUKH.

OcHOBHOE ypaBHEHHE a’pocTaTHKU. bapomerpudeckue (opmynsl. IloHsTHe mnapruaIbHOTO
naBienus. 3akoH [Tackais. 3akoH Apxumena.

Tunbl BO3AYIIHBIX TOTOKOB B FTOPHBIX BBIPAOOTKAX U MX OCHOBHbIE XapaKTepUCTHKU. CBOOOIHBIE U
MOJTyorpaHU4YeHHble CTpyu. OrpaHUYeHHbIE BO3YIIHbIE MOTOKH. PeXHMBbl BIKEHHS BO3AyXa B
naxrax. Bujel naBienus B
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JBIKYyIeMcsa Bo3nyxe. Jlenpeccus. 3akoHbI COXpaHEHUs. YpaBHeHUE bepHyuM, ero ciencTBus.
3aKOH CONPOTUBIICHHUSL.

2.2. A>poaHaMHUYECKOE CONPOTHUBIICHHE TOPHBIX BHIPAOOTOK.

[lpupoma ¥ BUABI adPOJMHAMUYECKOTO compoTHuBieHus. CompoTHBICHHE TpeHHsA. MecTHoe
conporuBieHue. JloboBoe  comporuBineHue. OOmmMe  3aKOHOMEPHOCTU  IPOSBICHHS
a’pOAMHAMHYECKOTO  COmpoTWBieHUS. Emuanner  m3mepenus.  CrnocoObl  CHMKEHHS
a3pOAMHAMUYECKOTO COPOTUBIICHUS.

2.3. unbTpaIOHHBIC TEYCHHUS B IIAXTaX.

Omnpenenenne (GUIBTPAIMOHHOTO TedeHUs. Ero ocHOBHBIC XapakTepHCTHKH. Buael m mecra
(GWIBTPAMOHHBIX TEUCHUH B MIAaXTaX. 3aKOHBI (PMIBTPALIMOHHOTO TeUCHHA. [|ByUJICHHBIN 3aKOH
CONPOTHUBIICHUS. 3HaUCHHE (PUIBTPALIMOHHOTO JIBI)KECHHS BO3/lyXa B BEHTHIISALMH IIAXT.

2.4. llaxTHeie BeHTHIIIIHOHHBIE ceTu (IIIBC).

Knaccugpukamuss HIBC. OcHoBHbie 3akoHbl jaBmwkenus Boszayxa B HIBC. Ilonsrue
XapaKTEPUCTUKH BBIPAOOTKU M CETH LIAXThl (PyJHHUKA).

Metonpl pacueTa €CTECTBEHHOrO Bo3ayxopacupeneneHus u perynupoBanus B [LIBC.
Komnbrorepnoe pemenue HIBC.

2.5. ICTOYHUKY TATH B pyTHUKAX.

[IpuHimn co3nanus ABWKEHUS Bo3Ayxa. LllaxTHelie BEHTHJIATOpPBI. THIIBI M XapaKTEPUCTHUKU
BEHTWIATOPOB. EcTecTBeHHas TiAra Bo3nyxa B maxtax. PakTopel, ONPEAENsSIOUMe BEIUYUHY
€CTECTBEHHOW Tsru. BTopocTeneHHbIe WCTOYHHKU JBIDKCHHS BO3JayXa (2KEKTOpHI, Kalex,
TUAPOMOHUTOPHBIE CTPYU U TUAPOTPAHCIIOPT).

2.6. PaboTa BEHTHJIATOPOB Ha BEHTUJILIMOHHYIO CETh.

XapakTepucTUKa CeTH. XapaKTepUCTHKa BEHTHWIATOpa. PaboTra OJHOTO BEHTHISATOpA.
CoBmecTHass paboTa BEHTHJISATOpPAa M ecTecTBeHHOM TAru. CoBmecTHass pa0oTa HECKOIbKHX
BEHTHJISITOPOB. Pab0Ta O 3€MHBIX BCITIOMOTATEIEHBIX BEHTHUIIATOPOB.

2.7. PerynupoBaHue pacrpeesieHus BO3IyXa B IIAXTHON BEHTWISIIIMOHHOMN CETH.

Crioco6bl 1 cpeacTBa perynupoBaHus. llonokurenbHOe W OTpULIATENIBHOE PEryIUpOBaHUE.
W3meHeHne pexuma paboThl TJIABHOTO BEHTUJISATOpAa. YBEJIWYEHHE U YMEHbILIEHUE
a’pOJIMHAMHUYECKOTO  CONPOTHUBICHMS  BBIpaOOTOK.  PerynmupoBanume ¢ HOMOIIbIO
BCIIOMOT'aTEJIbHBIX BEHTWIATOPOB. PeryinpoBaHne B CIIOXKHBIX BEHTHIISILIMOHHBIX ceTsaX. Pacuer
PEryIsATOPOB.

Pazoen 3. Ilpoyeccot nepenoca 6 waxmax (pyoHuKax)

3.1.TTonsiTHe epeHoca BpeAHOCTEN.

TepMUHBI U OIpeNeNeHus. Y CIIOBUS, OMPEIEIISIONIIE IEPEHOC BPEIHOCTEH: YCIOBHS TIOCTYIUICHUS
BpeIHOCTEH B MOTOK, CBOICTBA MEPEHOCHMBIX CYOCTAaHIMH, BIMSHHUE PEKUMA JBHKEHHS BO3yXa.
Bue nepenoca.

3.2. OCHOBHBIE 3aKOHBI IIAXTHOM Ta30BOI TUHAMUKH.

PU3MYecKre XapaKTEPUCTUKU IIAXTHBIX TA30MHAMUYECKHX IMPOLIECCOB. 3aKOH COXPAHEHUS MACCHI.
VYpaBuenus koHBeKTUBHOM U Py3un. Koadduument muddy3un. CranpioHapHsle 1 HecTalliOHapHbIE
razofuHaMuyeckue mpotecchbl. Juddy3ust akTHBHBIX ra3oB. Cl0eBbIe CKOIUICHUS Ta30B.

3.3. [Iporiecchl Ta30BBIIEICHUS B Ta30MIEpPEeHOCa B BRIPA0OTKAX U BBIPAOOTaHHBIX MTPOCTPAHCTBAX.
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Hcrounuku rasoBblieneHus. ['a3oBbleneHre ¢ 0OOHa)KEHHOM MOBEPXHOCTH FOPHOIO MacCHBA.
['a3oBbIgesieHe W3 OTOMTOM TOpHOW Macchl. ['a3oBbIgeNeHHE MpH B3PHIBHBIX paboTax.
["a30oBbIIENIeHNE U3 BbIpaOOTaHHOrO NHpocTpaHcTBa. ['a3oBblieneHue npu pabore ABUraTenen
BHYTPEHHETO CTOpaHUsl.

['azonepeHoc 1npH  NEPUOAMYECKOM  Ta3oBblAeNeHUH. ['a3omepeHoOC IIpU  MOCTOSHHOM
ra3oBblielieHnU. ['a3omepeHoc B TYNMUKOBBIX BBIpaOOTKax. l'azomepeHOC MpH BEHTHIISAILHMU
BbIPaOOTKH C peLupKyssiiuen. ['a3onepeHoc B CKBO3HBIX BEIPAOOTKaX: B J1aBaX, BEHTUIISLIMOHHBIX
mTpekax, B KaMmepax. lasomepeHoc B BbIpabOTaHHOM mpocTpaHcTBe. [lepexomHble
ra3oJMHaMHUYECKHE IPOLECChl. YTIpaBIeHUE METAaHOBBIJIEJIEHUEM B FTOPHbIE BHIPAOOTKH.

3.4. OCHOBBI MIaXTHOM NBUIEBON IMHAMUKH.

OcHoBHbIe TIOHATUA W ompenencHus. [Ipomecc ocaxknenust mpumd. TypOynenTHas auddy3us
neum. [Ipomecc cayBaHusi oceBIIed NbUIM. BiMsHME CKOPOCTH BO3AYIIHOTO IIOTOKA Ha
COJIepKaHUE MbUIA B BO3/YXE.

3.5. OCHOBBI IIAXTHON TEPMOAMHAMUKH.

VYpaBHEHME 3HEPTUU BO3AYIIHOTO NOTOKA. OnpeneneHue BIarocoAepKaHus IaxTHOTO BO3yXa.
TernmooOMeH MeXAy BEHTHJISIMOHHBIM ITIOTOKOM M TOPHBIM MacCHBOM. lIporHo3mpoBaHue
TeMIIepaTyphl IaXTHOI'O BO3/1yXa.

Pazoen 4. Benmunayusa wiaxm (pyoHuKkos)

4.1. BeHTWISLIMOHHBIE COOPYKEHHS B IIAXTaX.

Ha3nauenune BEHTWISIUMOHHBIX COOPYKEHUW. BEHTWIALIMOHHBIE NEPEMBIYKH. BEHTHIISIIMOHHBIE
nBepu W 1U03bl. Kpoccunru. 3aMmepHble cTaHUMHU. ['€pMETHYHBIE HAJIIAXTHBIC 3JIaHUS.
BeHTuiiATOpHBIE YCTAHOBKM HA MOBEPXHOCTH IIAXT.

4.2.YTeuku Bo3ayxa.

3nauenue yreuek. OmpeneneHuss u Kilaccuukamus. YTEUKH Uepe3 BEHTHISLUOHHbBIC
COOpPY)KEHHS. YTEUKH 4epe3 BbhIpabOTaHHOE MPOCTPAHCTBO. MepompHsTHS O YMEHBIICHHUIO
yTEUEK.

4.3. BeHTI/IJ'IHI_[I/ISI BBICMOYHBIX Y4aCTKOB.
ITousiTHE BRIEMOYHOTO U BCHTHJIIIUOHHOT'O YYaCTKOB. Tp€6OBaHI/I$[ K CXE€MaM BCHTUIIALINHN
Y4aCTKOB. CxeMbl BCHTUJIAIIMH OYMCTHBIX OJI0KOB PYAHBIX MIAXT.

4.4. BeHTHIIALUS TYIUKOBBIX BBIPAOOTOK.

Oco0eHHOCTH BEHTUIISIUU TYITUKOBBIX BBIPA00TOK. CriOCOOBI BEHTUIISIMU. BeHTHIIAIMS 32 cueT
oOmiemaxTHO! Aenpeccuy. BeHTUISAIUS ¢ MOMOIIBI0 BEHTUISTOPOB MECTHOTO MPOBETPHUBAHUS.
Bentuisus BeIpaOOTOK OONBIION JJIWHBI. BeHTHsAIUs TynmuKOBBIX Kamep. BeHTunsmmonHOe
obopynoBanue. [IpoekTupoBaHre BEHTIIAINN TYTUKOBBIX BHIPAOOTOK.

4.5. CnocoOBI ¥ CXEMBI BEHTUIIALINA

Crooco0Opl BeHTHIISIIIMKA. Har"erarenpHBIM CIIOCOO BEHTWIMHKU. BcachBarOIIMi  CIIOC0O0
BeHTW I, KoMOMHUPOBaHHBIN crioco0 BeHTWsAMU. JlocTronHCcTBa W Hemoctatku. OOnactu
MIPUMCHCHHS.

Cxempl BeHTWsIIMK. lleHTpanbHas cxema BeHTWwsiuu. @OrnaHroBas cxeMa BEHTHIIALUU.
CexknuonHas cxema BeHTUsu. O0macTy MpuMeHEHHS.

4.6. YrpaBieHHE BEeHTHIISIIIUCH
3aauu U 3HaYEHHUE yIpaBiieHus BeHTWsinuei. CriocoObl U CpecTBa YIpaBiIeHUs. Y IpaBlIeHUe
BEHTHJISILIEH TP HOPMAJIbHOM paboTe U B aBapHIMHBIX CUTYalUsAX. ABTOMAaTH3AIHS
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yIIpaBJICHUS] BEHTWISIIIMEH: HH(POpMaIMOHHOE 00eCTIeYeHNE, allTOPUTMBI, TEXHIYECKOE
obecreueHrne CUCTEMbl aBTOMATUYECKOTO YIIPABIICHUS BEHTUIISIIINCH, SKOHOMUYECKas
3 PEKTUBHOCTB.

4.7. BeHTWJIALMOHHAS CITy>K0a TOPHBIX MPEATPHITHI

Opranu3anys BEHTHISIIMOHHOHN CITyObl Ha TOpHBIX npeanpuatusx: yuactku BTh u I1BC, ux
OpraHu3alMOHHas CTPYKTypa U GyHKIMU. KOHTpOJIb BEHTWIIALUM PYAHUKOB. TpeboBaHMs K
KOHTPOJIIO IAPaMETPOB aTMOC(EPHI.

MeTonbl ¥ TEXHUYECKUE CPEICTBA KOHTPOJIS TapaMeTPOB aTMOC(Epbl TOPHBIX MTPEIIPUATHIHA.
KoHTpomab ckopocTu ABIKEHHS U pacxoaa Bo3ayxa. Kontpons cocraBa armochepsl. KoHTpons
TEMIIEPATYPBI, BIAXKHOCTH U 1aBICHUS BO31yXa.

Pazoen 5. Benmunayus kapvepos

5.1 Atmocdepa 1 MUKPOKIMMAT KaphepoB

CocraB atMocepbl KapbepOB, OCHOBHBIC 3JIEMEHTHI MUKPOKIUMATA U UICTOUYHUKH 3arpsI3HEHUS
KkaprepoB. CriocoObl HopManHU3aIuu aTMOCc(Epbl KaphepOoB MO MBLUIEBOMY U Ta30BOMY (haKTopam.
Y nanenue BpeIHbIX TpuMecei u3 kapbepa. Co3laHue MEKPOKIIUMaTa Ha pabodnx MecTax.

5.2. bopb0a ¢ IbLIBIO ¥ Ta3aMHU [P BEIEHUU TEXHOJOTUYECKUX IpolieccoB. [IbuieynaBnuBanue
U MbUICNIOIaBJIEHUE NTPH OYPOB3PBIBHBIX U BHIEMOYHO-IIOIPY304HBIX paboTax U
TPaHCIIOPTUPOBAHUM FOPHON Macchl. CHUKEHUE MbUIEBbIACIICHUS IPU LUKINYHO-TIOTOYHOMN
TexHOoJIoruu. CHUKEHUE MOCTYIUICHHSI BPEIHBIX Ta30B B aTMoc(hepy KapbepoB.

Boprba ¢ sHIOTeHHBIMH U 9K30Te€HHBIMH TTokapamu. Co3znanne KoM(pOPTHBIX YCIOBHHA B
KaOMHAaX TOPHBIX U TPAHCIIOPTHBIX MAIIMH.

5.3.. AspomexaHuka aTMoc(epsl KapbepoB

OcHOBHBIE 3aKOHBI a9POCTATUKHU M a3pOJUHAMUKH. [[BrkeHNe Bo31yXa B TpyOax U MOJ3EMHBIX
BbIpaboTKax. A3pOoJMHAMUYECKOe CONPOTUBIICHNUE, enpecchs Bo3ayxonpoBoaa. CBoO6OAHbIE
TypOyneHTHbIE cTpyH. OCHOBHBIE CXEMBI €CTECTBEHHOT'O pOBETpUBaHUs. TepMoanHaMuKa
aTMocdepsl KapbepoB. VICTOYHMKH TeIUIa ¥ TeMIeparypHas crpatudukanus arMochepsl
KappepoB. TepMuueckue CUibl 1 TYMaHOOOpa30BaHHE B Kapbepax.

5.4.. 'a30Bast ¥ nplIEBask AMHAMMKA KapbepOB

OCHOBHBIE 3aKOHBI Ta30BOM M MBIJIEBOW TWHAMUKH KapbepoB. PacrpocTpaHeHue rasza u Ibliy,
BBIJIETISIEMBIX TOYEYHBIM M JIMHEWHBIM MCTOYHMKaMM. PacmpocTpaHeHue razoB W IbUIM IpU
B3pBIBHBIX paboTax. 3albUIEHHOCTh Kapbepa B LEJIOM.

5.5. IIpoBeTpuBaHue KapbEPOB

EctecTBeHHas BeHTWsLUS KapbepoB. OCHOBHBIE CXEMbI IIPOBETPHUBAHHS KaphEPOB SHEpruei
BeTpa (IPSIMOTOYHAs, PEHUPKYIALNUOHHAS, KOMOMHUPOBAaHHAas) M TEPMHUYECKUX CHII
(KOHBEKTHBHAs 1 UHBEPCUOHHAs CXEMbI POBETpUBaHNUs). MIckycCcTBEeHHAsI BEHTHIIALINS KapbhepOB.
TexHuueckue cpencTBa M CHOCOOBI HCKYCCTBEHHOM BEHTWIILMU. CXeMbl MECTHOW U
0011e00MEHHON BEHTUIISILIMH.

5.6. IIpoexkTnpoBaHne BEHTWISLIMKM KapbEPOB

OreHka NPUPOAHBIX YCIOBUH U BBHIOOP TEXHOJOTMYECKUX OCHOB OTKPBITBIX TOPHBIX padoT 1o
(bakTopy BEHTUJISALIUY.

OmnpezneneHue napaMeTpoB €CTECTBEHHOTO MPOBETPUBAHUS Kapbepa, KOJIMYECTBA U COACPIKAHUS
BpPEIHOCTEH B €r0 aTMocdepe.

Omnpenenenne TEPUOJOB M MaCIITA0OB NPUMEHEHHUS CPEICTB HMCKYCCTBEHHOH BEHTHIISIIUH.
OmnpeneneHnue pacxoia BO3AyXa, HEOOXOIUMOIO s BEHTWIAIMU Kapbepa. BbiOop
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BEHTWIATOPHBIX YCTAHOBOK, MECT MX PACIHOJOXKEHHMS U cXeM BeHTWIinuu. OleHka
3¢ (HEeKTUBHOCTH MPUMEHEHHS HCKYCCTBEHHOW BEHTUIISIIUH.

5.7. I1pute BEeHTWISIIIMOHHAS CITy>K0a Kapbepa

KonTposib cocTosiHust atMocdepsl kapbepoB. OpraHu3zaliys MbUICBEHTHISIIMOHHONW CITYKOBI.
[MpenensHO-AONYCTHUMbIC KOHIICHTPAIIMK COJACP)KAaHUS BPEIHOCTEH B aTMmocdepe Kapbepa.
[TpuOopsl U METOIBI KOHTPOJISE COCTOSIHUSL aTMOC(EpPhI KAPbEPOB.

3.4. TemaTuka cCeMUHAPCKUX/TIPAKTUYECKHUX U JTA00OPATOPHBIX 3aHATHI

IIpuMepHBIC TEMBI PAKTUYECKUX 3aHATHI:

ATMocdepa TOpHBIX IPEATPHUATHI.

AspomexaHuKa TOPHBIX MPEATPUITHIA.

[IpoekTupoBaHye BEHTUISIIMOHHBIX CUCTEM TOPHBIX IPEIIPUITUH.
[IpoexTrpoBaHuEe BEHTUIISIIUYA TYITUKOBBIX BBIPAOOTOK.
Benrtunsiuonnslie coopyskeHusi. KOHTpoIb BEHTHIIALIUY HIAXT

agrwbdE

ITpuMepHbIe TEMBI 1a00PATOPHBIX PAOOT:

1. OrnpeneneHre CKOPOCTH IBMXKCHHS BO3TyXa.
OmnpeneneHue 3ara30BaHHOCTH TOPHBIX BBIPAOOTOK
3. [TpubopkI ra30BOTO KOHTPOSI.

no

3.5. [IpumepHbIe 3aaHus 1JI51 KOHTPOJIbHBIX padoT
3.5.1 AdpoJiorusi IAXT U PYAHUKOB

3aoanue 1. TloacunTaTh KOJIUYECTBO BO3/1yXa, HEOOXOIUMOTO ISl TTOJa4d HETIOCPEJACTBEHHO B
rIIyXoi 3a00i mTpeka, 4ToObl HarHEeTaTeNbHBIM CIIOCOOOM IMPOBETPUTH €T0 IMOCHE B3PHIBHBIX
pabot Ha Bcto anuHy B TeueHue 30 muH. Pacxop B3peiBuatThix BemiecTB (BB) 3a onuu nmepuop
B3pbIBaHUS COCTaBIsET 1,5 KT Ha | KB. M. TIONIepevHOTo cedeHus mrpeka. luamerp TpybonpoBoa
coctassieT 0,6 M. HauepTuTh cxemy BEHTHIISIIUN MTOATOTOBUTEIHLHON BBIPAaOOTKHU, YKa3aB MECTO
YCTaHOBKH BEHTUJISITOpPA. BRIOpaTh BEHTUIISITOP MECTHOTO MPOBETPHUBAHMS.

WMuauBuayaibHBIC YCIIOBHS 3aJ1a9H JUTSI KQXKJIOTO CTY/ICHTA B 3aBUCHMOCTH OT €ro mudpa JaHbl B
Tadi. 3.5.1.

Tabruya 3.5.1
Hcxoanblie JaHHbIE AJI51 pacyeTa

Homep Bapuanra 0|12 |3]4]|]5]|]6]7]8]9
Honepeunoe 6| 6|6 |6|6|6|8|8/|8]|8
CCYCHUC mTpeKa, M
Amana 110(130|160180|220(280|110(130|180 250
LITPEKA, M

3.5.2. AspoJiorusi KapbepoB
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3aoanue 2. Paccuntarth 00BEMbI BAJOBBIX (T/TOA) U MaKCHMAaJbHO-Pa30OBBIX (T/C) BpEIHBIX
BBIOPOCOB B aTMoc(epy MpH BIEMOYHO-TIOTPY30UHBIX U OYPOB3pPBIBHBIX pa0OTax Ha YrOJIbHOM
paspese.

Pexum paGoThl mpeanpusITHs IPUHATH TPEXCMEHHBIN (ITPOJOIKUTEILHOCTh CMEHBI — 8 YacoB) ¢
270 pabounmu aHAMU B rony. Texymmii koaduruent Bekpsimm — 6 1/1. [InotHOCTH yros — 1,6
/M, BCKpBIIHBIX 0pox — 2,4 T/M°. TIoAroToBKa BCKPHIIIHBIX TTOPOJ K BHIEMKE OCYIIECTBIAETCS
OYpOB3PBIBHEIM criocoOoM. YaenbHeli pacxon BB m3mensercs B mpexpenax ot 0,5-0,8 xr/m.
BypoBbie paGoThl BBIMOJIHAIOTCS cTaHKamH Inaporiedynoro Oypenus tuna CBIL. Beiemounsie
paboThl BenyTcs MEXJIONaTaMH C TOTPY3KOW B cpeiacTBa TpaHcmopra. Beibop oOopynoBanus
MPOU3BOJUTCS CAMOCTOSATEIHHO C HCIOJB30BAHUEM JIAHHBIX MPEANPHUITUA WM CIPaBOYHBIX
MaTepUasoB.

Hcxonuple nanHbie MpuBeaeHbI B Ta0m. 3.5.2

Tabruya 3.5.2
Hcxoanbie JaHHBIE [JIS1 pacyeTa

IIpousson.
BiaxkHocTb
Homep paspe3ano |BuaamxnocT B3psiBuaToe
BCKPBIIIHBIX
BapUaHTA n00bIYe yris, |b ILH., % oo % BelecTBO (BB)
TBIC. T/TOJX PO, o
0 500 0,3 0,4 I'pammonwnt 79/21
1 800 0,4 0,6 Urnauur
2 1000 0,6 0,8 I'pammonwnt 30/70-B
3 1200 1,0 1,2 I'pammonwnt 50/50-B
4 1500 1,6 2 I'panynoron
5 2000 2,8 3,4 I'pammonan A-45
6 3000 3,6 4,6 I'pammonan A-8
7 3500 4.4 5,2 I'panymut AC-8
8 4000 5,2 6,0 Ammonan
BOJIOYCTONYHMBBIN
9 5000 5,8 6,5 I'panymut AC-4

3.6. Texkyluii KOHTPOJIb (TeCTUPOBaHMe)

ITpriMepHBIE BONPOCHI K TECTUPOBAHUIO

Kaxnpiit Tect cocrout u3 4—10 TecTOBBIX 3amaHui (dJEMEHTApHBIX 337ad) W MPEIOCTaBISET
BO3MOXHOCTh BBIOOpA M3 MEpeuHsi OTBETOB. TecThl MPOBOJATCA KaXJIble JBE HEAETH, KaK Ha
ayJUTOPHBIX 3aHSITUSX, TAK U B UaChl BHE CETKU pacnucanusd. [IpaBunbHble pemeHus pazonuparorcs
Ha MMPAKTUYECKUX W/WIIN JIEKIUOHHBIX 3aHATHSX, a TAK)KE HAa KOHCYJIbTAIUAX.

3.6.1 YTo Ha3BIBAIOT MIAXTHBIM BO3TyXOM?

1. IlTaxTHBII BO3aYyX - 3TO CMECh ra30B U MApOi, 3aMOTHSIOMINN TOPHBIE BEIPAOOTKH.

2. lllaxTHBIM BO3JyXOM HAa3bIBAalOT Ta30BYI0 CMECh, OTIHMYAIOMNIYIOCS MO CBOEMY COCTaBy OT
aTMOC(EpHOTo BO3IyXa.

3. IllaxTHBIA BO3MYyX - 3TO BO3AYX, IOJABAaEMbIi B MIAXTy BEHTHUJISATOpPAM TJIABHOTO
IIPOBETPUBAHUS.

4. lllaxTHBIN BO3IYX - ATO BO3AYX, YAAJISIEMBbII U3 IIAXTHI.

3.6.2. Kakue (hakTopsI BIAMSIOT HA N3MEHEHHE COCTaBa PYJHUYHON atMochepa?
1. TexHoIOTrMYECKH IPOIIECC, TA30HOCHOCTH YTOJIBHBIX IJIACTOB U IOPO/]I, 0OBOJJHEHHBIX TOPHBIX
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BbIPa0OTOK, JAbIXaHHUE JIIOACH, BbIEICHINE TOKCUUHBIX U yIyIIAIOIIUX I'a30B P BO3SHUKHOBEHUH
aBapuil.

2. T'opHO-T€0JIOTHYECKUE YCIIOBHS 3ajleraHus YrojbHBIX IUIACTOB, TEMIIEpaTypa OKpPY>KaIOLIUX
opoJ, pU3NKO-MEXaHUUECKHUE CBOICTBA YIS U €70 CKIIOHHOCTh K CAMOBO3TOPAHUIO.

3. CrocoOb! MPOBETPUBAHUS, CXEMbl BEHTUJISLMH, CUCTEMBbl Pa3pabOTKU, CXEMbl BCKPBITHS U
IIOATOTOBKH IIJIACTOB.

4. KonnyecTBO BO3/yXa, IOJAaBAaEMOro B Kapbep, PEXHUM IPOBETPHUBAHUS, MHTECHCHUBHOCTb
Ta30BbIACIICHU.

3.6.3. Uto HaspiBatoT atMochepHbiM Bo3ayxoMm? CoctaB aTMoc(hepHOTO BO3AyXA.

1. ATmocdepnbliii BO31yX - cMech razoB. CoctaB atmMocdepHoro Bozayxa: Oz - 20,95, N2 - 78,08%
, CO2 - 0,93%, uneprusie rassl - 0,04 %.

2. AtmocdepHbIi BO31yX - cMech razoB u napoB. CoctaB arMochepHoro Bozayxa: Oz- 10,95, N2
- 78,08% , COz - 0,93%, uneptHbIe Ta3sl - 0,04 %.

napsl Bojiwl - 0,9%, HoS - 0,07 %.

3. AT™MochepHBIi BO3IIyX - 3TO CMECh KHCIIOPOJIa B a30Ta, OKPYKAIOIUX 3€MHYIO TTOBEPXHOCTb.
CocraB atmocdepnoro Bozayxa: Oz - 21, N2 - 79%.

4. ATMOC(hepHBIH BO3AYX - CMECh Ta30B K MapoB, OKPYXKABIIMX 36MHYIO MOBEpXHOCTh. CocTaB
atmocdepHoro Bo3ayxa: Oz - 20,95, N2 - 78,08% , CO- - 0,03%, Ar- 0,93%, uneptasie ra3si - 0,01
%.

3.6.4. Uro Takoe ectecTBeHHas TATa?

1. EcrecTBeHHOI TAroil Ha3bpIBaeTCsl ABM)KEHHE BO3/AyXa I10 BbIpaOOTKaM II0J| BIMSHHUEM
€CTECTBEHHbIX HIPHUUYMH (TJIaBHBIM 00pa3oM, pPa3sHOCTU IUIOTHOCTH BO31yXa, a TaKXKe IO
JieiicTBUEM BETpa).

2. EcTecTBeHHOH TATOW HA3BIBACTCS JBIKCHHE BO3/yXa B IIAXTHOW BEHTHJISIIMOHHON CETH MO
BJIMSIHUEM €CTECTBEHHBIX (haKTOPOB.

3. EcTecTBeHHAs TATaA - 3TO ABMKCHHE BO3TyXa 10 TOPHAM BBIPaOOTKAM, 00YCIOBICHHOE
TEIUIOBBIMH MPOLIECCAMHU, IIPOTEKAIOLIUMH B ILIAXTE.

4. EcTecTBEeHHOH TSroil Ha3bIBa€TCs ABM)KEHUE BO3/IyXa, BBI3BAHHOE PA3JINYMEM €r0 IJIOTHOCTH
B OTJICJIbHBIX TOYKAX HIAXTHOW BEHTUJISIIUOHHOM CETH.

3.6.5. Kakue (hakTopsl BAMSIOT Ha IEIPECCHIO €CTECTBEHHOU TATH?

1. Ilepuon rona, rimyouHa pa3pabOTKH, CKOPOCTh MOJIBUTAaHUS JTUHUM OYUCTHBIX 3a00€B, CIIOCO0
NPOBETPUBAHMS U CXE€Ma BEHTHIISALIUH.

2. AOcoiroTHas Ta3000MJIBHOCTh, TEMIIEpaTypa OKPYXaBIIMX IOpPOJ, CHUCTeMa pa3pabOoTKH,
riyOuHa pa3paboTKH, MOIIHOCTh YTOJIbHBIX IJIACTOB, YCJIOBHS 3ajleTaHMs YroJbHBIX IUIACTOB,
TeOJIOTUYECKHIE HAPYIICHHS.

3. HeonnHakoBasi IJIaTHOCTh BO3/yXa B CTBOJIaX, OOYCIIOBJIEHHAs pa3iMYMeM B TeMIlepaType,
BJIQKHOCTH, JABJICHUHM, XMMHYECKOM COCTaBE BO3/yXa, BETPOBOE MABJICHUE, KaleX BOJIBI B
BO3YXOMNOJAIOIIUX CTBOJAX.

4. dakTophl, OKa3bIBAIOIINE BIUSHUEC HA TEMIIEPATypHBIA PEKHAM B IIaXTe W, B YAaCTHOCTH,
CE30HHBIE KOJIEOAHUs TEMITEPATyphl HAPYKHOTO BO3/TyXa.

3.6.6. Kakue MeTobI OIIpeIesieH s IEMPECCHH €CTECTBEHHON TSru Bam n3BecTHBI?

1. 3amepa ¢ TOMOIIBI0 aHEMOMETPA, JACTPECCUOMETPa, MUKPOMaHOMETpA.

2. PacueraMu MeTOJ1, HATYPHBIC 3aMEPHI.

3. 3aMepsI IenpeccHoOMETPOM, 0apOMETPOM, MTOTYIMITUPUUISCKUN METOI.

4. OmpeneneHue IO Pa3HOCTH JABJICHUH, JEHCTBYIOIIMX Ha 00€ CTOPOHBI TEPEMBIYKH,
pasiessoIIeil BEeHTUIISIIIMOHHBIA MTOTOK.
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3.7. TemaTuka KypCcOBBIX IPOEKTOB (KYpPCOBBIX Pador)
KypcoBbie paboTh/POEKTHI HE IPEIYCMOTPEHBI

4. YuyeGHO-MeTOoAMYecKoe H HHPOPMALHOHHOE 00ecTieyeHHe
AUCHUTIIMHBI

4.1. OcHoBHAaA JqUTEpPaTypa

1. Mep3nsakoB B.I'. Jlepesmkun W.B. Asponorus TOpHBIX mpeanpusaTuii. YdyeOHOe
noco6ue. M., PYJIH, 2013.

2. Kanenuna H.O. BenTumsius npou3BOACTBEHHBIX 00BEKTOB: Yuel. mocooue /71 By30B.
- 3-e uzn. crep. M., MITY, 2002.

3. YmakoB K.3., bypuakoB A.C., IlyukoB JI.A., Mensenes .M. Asposorusi ropHbIX
npeanpusTuii: yueonuk. — M.: Hexpa, 1987

4.2. lonoHUTeIbHAS JIUTEPATypa

1. Knebanos @.C. Bo3nyx B maxrte.— TpakTar 0 MpOBETPUBAHUU YTONbHBIX MIAXT. — M.:
Wmnok, 1995.
2. Enunbie mpaBmiia 6e30macHOCTH MpU pa3paboTKe PYIHBIX, HEPYIAHBIX U POCCHITHBIX

MECTOPOXKIACHHUI IOJE3HBIX UCKOMaeMbIX moa3eMHbiM criocobom (ITb 03-553-03). Cep. 03. —
Beim. 33 / xomn. aBr. — M.: ®I'YII «HTL] no 6e30nmacHOCTH B yrojbHOH HPOMBIIIJIEHHOCTH
I'ocroprexnanzopa Poccun», 2004.

3. [TpaBuna 0e3omacHOCTH B YTOJIbHBIX IaXTax
(ITb 05-618-03). Cep. 05. — Boim. 11 / xoin. aBt. — M.: ®I'YII «HTL o 6e30macHOCTH B yroJbHOK
npomeinuieHHOCTH ["ocropTexnaazopa Poccumny, 2004.

4. EnuHble mpaBuia 0E30MAaCHOCTH IMPH Pa3padOTKe MECTOPOKACHUN MOJIE3HBIX MCKOIIAEMBIX
oTKpeITEIM criocobom (ITb 03-498-02). Cep. 03. — Boin. 22 / komn. aBT. — M.: I'VII «HTIL] no
0€30MacHOCTH B YTOJIbHON IIpoMBbILUIeHHOCTH ['ocropTexnanzopa Poccuny», 2003.

5. Enunble npaBuiia 6e3onacHocty npu B3pbIBHBIX padortax (I1b 13-407-01) / xomt. aBt. — M.:
HIIO OFBT, 2002.

6. PykoBoacTBO 1o Aerasanuu yroiabHbix maxTt Poccun. Munyrienpom CCCP. — M., 1990.

7. Meroauueckye MOJIOKEHUSI MO BBHIOOPY M MPUMEHEHHMIO HOBBIX TEXHOJOTUH Jerasaluu U
yIpaBJIEHUS] METAHOBBIIEJICHUEM Ha yrojbHbIX maxTtax. — JlroOepus: HHIL I'TI-UT' ] um. A.A.
Ckounnckoro, 2000.

5. MaTepI/laﬂbHO-TeXHI/I‘IeCKOC o0ecneuyeHue

Kadenpa «TexHuka v TEXHOJIOTUSI TOPHOTO U HE(YTEra30BOro MPOU3BOICTBA», 00ECTIEUNBAIOIIA
IpenojaBaHue AUCHUIIINHBI «ADPOJIOTHS TOPHBIX IPEIIPUITHI, PACIIONAracT ayJUTOPUSIMHU U
naboparopueit Ha 50 mocagoYHbIX MeCT. AYTUTOPUH OCHAIIEHbI 3JIEKTPOHHBIMU MTPOEKTOPAMH.
Jns  opraHuM3anuMu 00pa30BaTENBHOTO Tpollecca CO CTYAEHTaMHU MCIONB3YEeTCS TaKxkKe
MaTepHalIbHO-TEXHUUECKass 0a3a yHUBEpCUTETa, OOecledyMBarolas IMPOBEJCHHE BCEX BUIOB
JIEKIIMOHHBIX, TPAKTUYECKUX U Ja0opaTopHbIX 3aHATHHA. [IpenonaBaTenu kadenpsl U CTYICHTHI
HMCIOT BO3MOXXHOCTH IIOJIB30BATHCSA KOMIIBIOTCPHBIMU KilaCCaMU. Bce KOMIIBIOTEPEI HUMCIOT
BbIXoA B cucrtemy HHrepHer. CTyneHTHl M NpPENoOAABaTeNd MMEIOT IOCTYN K DJIEKTPOHHBIM
00pa3oBaTeNbHBIM pecypcaM, pa3MelieHHbIM B IHTepHeTe.

6. MeToauyeckne peKOMEHIANH
Metoauka mnpenofaBaHMs JIUCLUUIUIMHBL  «ADPOJOrMS TOPHBIX HNPENIPUATHI» WU
pcaim3anua KOMIICTCHTHOCTHOI'O IMOJAXOoAa B H3JIOKCHHMM W BOCIIPUATHM  MaTepuajia
npeayCcMaTpuBacT UCIIOJIB30BAHUEC CIICAYIOINX aKTUBHBIX U MHTCPAKTHUBHBIX q)OpM IMPOBEACHUA
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATUN:
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— ayJUTOPHBIE 3aHATHUSA: JEKIUH, TPAKTUIECKUM paboTaM, TECTUPOBAHNUE;
— BHEAYAUTOPHBIC 3aHATHA: CAMOCTOSITEILHOE U3YYEHUE OTIEIBHBIX BOIPOCOB, MOATOTOBKA K
MPaKTHYECKUM paboTam.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3MoXHO TIpoBeleHHME 3aHATHA M aTTeCTalMid B JUCTaHIIMOHHOM (opmarte ¢
NPUMEHCHHEM CHCTEMbl JTUCTAHIIMOHHOTO 0o0ydeHusi yHuBepcutera (CJO-LMS) Ha ocHoBe
pa3paboTaHHBIX  Kadeapod  SIEKTPOHHBIX  0Opa3oBaTelbHBIX pecypcoB (DOP)  (cwm.
Ims.mospolytech).

[opsiok npoBeieHus: paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacTopsDKCHUSIMH TIPOPEKTOpa MO y4eOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

6.1. MeTonnueckue peKoMeHIAIUH IJIs1 IPenoaBaTes
10 OPraHu3auMU 00yYeHHu s

6.1.1. IlpenonmaBarenb OpraHu3yeT MPENOJAaBaHUE JUCLUUIUIMHBI B COOTBETCTBHU C
TpeOoBanusiMu "llonokeHus o0 opraHuzauuu 00pa3oBaTENbHOrO Mporecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puiinaiax", yrBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nepBOM 3aHSATUH NpeEIo1aBaTelb JT0BOJUT A0 CBEACHUSI CTYIEHTOB COJCPKAaHUE
paboueil mporpammsl nuctumiansabl (PIT) v npenocTtaBisieT BO3MOXKHOCTb O3HAKOMIIEHUS C
IIPOrpaMMoi.

6.1.3. IIpenonaBatens ocoOeHHO 0OpalaeT BHUMAaHUE CTYI€HTOB Ha:

- BUABI U ()OPMBI TIPOBEICHUS 3aHATUH MO JUCHUIUIMHE, BKIIOYAs MOPSIOK MPOBEICHHS
3aHATUHM C IPUMEHEHUEM TEeXHOJIOTUH JUCTAHIIMOHHOIO OOYYEHUS U CUCTEMbI AUCTAaHIIMOHHOIO
oOyuenus ynusepcuteta (C/1O Mocnonurexa);

- BUJBI, COJIEP)KAHHWE U TOPSNOK NPOBEACHUSA TEKYHIETO KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIIEHOUYHBIX CPE/ICTB;

- (Qopmy, coaepkaHMe U TOPSJOK NPOBEAECHUS MPOMEXKYTOUYHOW aTTecTallu B
COOTBETCTBUU C (POHIOM OILIEHOUYHBIX CPEACTB, IperycMoTpeHHbIM PIIJI.

6.1.4. JloBoauT 10 CBelIEHHs CTYAEHTOB TpauK BBINOJHEHHUS Y4eOHBIX paldoT,
npenycMoTpenssix PII/T.

6.1.5. HeoOxoaumo ¢ caMoro Hayaja 3aHSATHI pEKOMEHIO0BaTh CTYAEHTaM OCHOBHYIO M
JIOTIOJIHUTEJIbHYIO JINTEPATypy U yKa3aTh IIyTH AOCTYyNA K HEH.

6.1.6. B Havane win B KOHLE CEMECTpa JaTh CIHCOK BOIPOCOB JJIS IOJATOTOBKU K
MIPOMEKYTOUHOM aTTeCTalluu (IK3aMEHY WIIH 3a4ETY).

6.1.7. Pexomennyercs (akt o3HakomieHus cTyneHToB c¢ PIIJI um rpaduxom paboThbI
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJEHTA B JIUCTE O3HaKOMJIEHHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBareny, BeQyIIMH JIEKIMOHHBIE M IPAKTUYECKUE 3aHATHS, JOJIKHBI
COTJIaCOBBIBaTh TEMATUYECKUHN IUIAH MPAKTUYECKUX 3aHATUN, UCMOJIb30BaTh €IUHYIO CHCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX IMOHATUN AUCIUTLTUHBI.

6.1.9. Ilpu moAroToBKE K CeMHMHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSBIECHHBIX TEM
IPEenoJIaBaTel0 HeoOX0AMMO YTOYHMTH IJIaH MX MPOBEAEHUS, MPOIyMaTh (HOPMYIMPOBKH U
coJiepskaHue y4eOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJE€HHE, O3HAKOMHUTHCS C MEpEeyHEM
BOIIPOCOB I10 TEME CEMUHApa.

B xozne cemuHapa Bo BCTYNUTEIBHOM CJIOBE PACKPHITh MPAKTHUECKYIO 3HAUUMOCTH TEMBI
CEeMMHAPCKOT'0 3aHATHS, ONPEETUTh MOPSIIOK €ro MPOBEACHHs, BpeMsI Ha 00CYXICHHE KaXKI0Tro
yuebHoro Bompoca. [IpumeHsist (poHTalbHBII OHMpoC JaThb BO3MOXKHOCTH BBICTYIIUTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATUH.

B 3akmrounTenpHON 4acTH CEMHUHAPCKOIO 3aHATHUS CIENYET IOABECTH €ro UTOTU: JaTh
OLICHKY BBICTYIUIGHUH KaXJOro CTyAE€HTa M Yy4eOHOW Tpynmbl B LeEIOM. PackpbITh
MIOJIO’KUTEJIbHBIE CTOPOHBI M HENOCTATKU IPOBEJEHHOIO CEMHHAPCKOIO 3aHATHs. OTBETUTH Ha
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BONPOCHl CTYJAEHTOB. BbIiaTh 3amaHus I CaMOCTOSATEIbHOW pPabOThI MO TMOATOTOBKE K
CIIEYIOIIEMY 3aHATHIO.

6.1.10. IlemecooOpa3HO B X0/1¢ 3aIUTHI J1a00PATOPHBIX PadOT 33/1aBaTh BHICTYIAIOIINM
U ayJIUTOPUU JOTOJHUTEIbHBIE U YTOUHSIIOUIUE BOMPOCH! C LEIbI0 BBISICHEHUSI UX MO3ULUN IO
CYIIIECTBY 00CYKIAEMBIX MPOOIIEM.

Bo3MokXHO TIpoBe[icHWE 3aHITHA W aTTeCTalliii B JUCTAaHIMOHHOM (dopmare cC
MPUMEHEHHUEM CHCTEMBbI AWCTaHIMOHHOrOo oOydeHus yHuBepcuteta (CIO-LMS). Ilopsmok
pOBeJICHUS PabOT B IMCTAHIIMOHHOM (DOpMaTe YCTaHABIMBACTCS OTACIbHBIME PACTIOPSKEHUSIMU
MpopeKTopa 1o yueOHol paboTe U/WUiu IIEHTPOM YIeOHO-METOIMUECKOU pabOTHI.

6.2. MeToauuyecKue YKa3aHus AJsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMIIIIMHBI

6.2.1. CrygeHT ¢ caMOro Hayajla OCBOCHUS MAUCIUIUIMHBI JOJKEH BHUMATEIBHO
03HAKOMUTCS ¢ paboyell mporpaMMoil TUCIMITINHBI.

6.2.2. CtyneHTy He0OXOIMMO COCTaBUTh s ce0si TpadMK BHITOIHEHUS y4eOHBIX padoT,
npexycmoTpennbix PIIJ ¢ yu€tom TpeGoBaHui IpYrux NUCHUIUIMH, U3Y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeieHUH 3aHATUH U IpoLeayp TEKYIed U MPOMEXYTOUYHON aTTeCTallH C
UCTIOJIb30BaHUEM MHCTPYMEHTOB MH(OPMAMOHHOW 00pa30BaTeIbHON Cpeabl AUCTAHIIMOHHOTO
oOpazoBanus ynuBepcuteta (LMS Mocnonurexa), kak BO BpeMsi KOHTaKTHOW pabOTHI C
npernoiaBaTesieM, Tak U BO BpPEMsl CAMOCTOSITEIBHOW Pa0OTHI CTYACHT HOJDKEH OO0ECIeUHTh
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAaHIIMOHHOIO IOAKIIIOYEHHUS K CHCTEMaM JUCTAHI[MOHHOIO
oOyuenns.  [Ipu OTCYTCTBHM Takoi BO3MOKHOCTH OOCYAHMTH CHUTYAIHIO C IIPETOAaBaTEIIeM
JUCLUTUIMHBL.

7. ®OHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISAA M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHUs

KoHTpons ycmeBaeMocTH ¥ KayecTBa TOATOTOBKHA NPOBOJUTCS B COOTBETCTBHE C
tpeboBanusimMu "IlosnoxkeHuss o0 opraHuzanuMu 00pa3zoBaTeNbHOTO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUuTeTe".

JUiss  KOHTpOJII YCIIEBAEMOCTM W KauecTBa OCBOCHUS JUCLMIUIMHBI HACTOSILEH
MIPOTPAMMOI1 TIPEyCMOTPEHBI CIEIYIOIINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYILEH yCreBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTECTAIHSI.

B npornecce 00yueHNs UCTIONB3YIOTCS CIEAYIOIINE OLIEHOYHBIE (POPMBI CAMOCTOSITETHLHOM
paboTHI CTYJCHTOB: OIICHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M TIPOMEXYTOUHBIX
aTTeCcTaluu:

7.2. lllkana U KPUTEPHUH OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH s

[Toka3aTtenem OIICHMBAaHUS KOMIICTCHIIMH Ha pa3IHYHBIX I3Tanax HX (OPMHUPOBAHUS
ABIACTCA OTOCTUXCHUC O6y‘—IaIOHH/IMI/IC$I IIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘-IeHI/I$I 10 AUCIUIIJIINHE
(Momydro).

[IIxansl OLIEHUBAHHUS PE3YJITATOB MPOMEKYTOYHON ATTECTALIMK U UX ONHMCAHME:

dopma IPOMEKYTOUHOU aTTECTAIIMU: IK3aMEH.

[TpomexyTouHast arrectanus oOOydaromuxcss B (opMe 3K3aMeHa MPOBOJUTCS IO
pe3ysibTaTaM BBITIOJHEHUS BCEX BUIOB y4eOHOW pabOThI, MPEIyCMOTPEHHBIX YIEOHBIM TUIAHOM
M0 JAaHHOM TUCHUIUIMHE (MOXYIIO), MPU 3TOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYIIErO KOHTPOJISA
YCIIEBAEMOCTH B TEYEHHE CEMECTPA.
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O1eHKa cTEeNeHN JOCTHXKEHHS 00Y4aroMMHCS UTAHUPYEMBIX PE3yJIbTaTOB 00yUEHHUs 110
JUCLUIUINHE (MOJYJII0) IPOBOJUTCS IpernojaBaTesieM, BEAYLIUM 3aHATHUS 10 IUCLUIUIMHE
(MOZyNI0) METOIOM JKCHepTHOW oueHku. I[lo uroram mnpoMexyTOYHOM aTTecTaluu 10
JUCLUILIMHE (MOYJII0) BBICTABJISETCS OLIEHKA KOTJIIMUHOY, "X0po110", "y10BIETBOPUTENIBHO" UIIN
«HEYJIOBJIETBOPUTEIBHO.

Heo0XxoauMbpiM ~ ycJIOBHEM TPOXOXKACHUS IPOMEXYTOYHOW AaTTEeCTallMU  SIBISETCS
BBIIIOJIHEHHE BCEX BHUJOB pPA0OT, MNPeryCMOTPEHHBIX [JaHHOM paloueil mnporpammoi 1o
JUCLUIINHE.

Ecniu  He  BBIOJHEHBI ~ HEOOXOIUMBIE  YCIOBUS,  CTYACHTBl  IOJIy4arOT
«HEYAOBJIETBOPUTEILHOY.

IIxana orleHUBaHU IJI 3a4eTa / DK3aMeHa:

Hlkana oyenuganus Onucanue

Buinonnensvt 6ce 6udvi yuebOHoU pabomsi, npedycmMompenHvle
yuebnvim naanom. CmyoeHm OemMOoHCmpupyem Ccoomeemcmeue
3HAQHUL,  YMEHUl,  HABbLIKO8  NPUBCOCHHbIM 6  MAOIUYAxX
nokasameneu, — onepupyem — NPUOOPEMEHHbIMU  3HAHUAMU,
Omauuno VMEHUSMU, HABBLIKAMU, NPUMEHSAEM UX 8 CUMYAYUSX NOBbIUEHHOU
cnoochocmu.  Ilpu  smom  moocem — Ovimb  OOnyujeHa
HEe3HAUUMeNbHAsL  OWUOKA, HEeMOYHOCMb, 3ampyoOHeHue npu
AHATUMUYECKUX ONepayusix, nepeHoce 3HAHULl U YMeHUll Had HOsble,
HeCmaHoapmmuble CUmyayuu.

Buinonnensvt 6ce 6uovi yuebOHoU pabomsi, npedycmMompenHvle
yueonvim  naawom. CmyoeHm — OeMOHCmMpupyem  HenoaHoe,
Xopowio npasuibHoe — COOmeemcmeue — 3HAHUll,  YMEHUll,  HABbIKOS
npusedeHHvM 8 mabdauyax noxkazameneu, aUOO eciu Npu Mom
OvLIU donyuenvl 2-3 HecyujecmeeHHble OUUOKU.

Buinonnensvt 6ce 6uovi yuebOHoOU pabomwvi, npedycmMompenHvle
yueonvim naanom. Cmyoenm OemMOoHCmpupyem coomeemcmaeue
Yooenemeopumenvno | 3Hanuii, 8 KOMOPOM OC8eWeHA OCHOBHAA, HAUbOOee 8ANCHASL YaACb
mamepuana, Ho npu Smom OOnywena oOHa 3HaA4UmenbHas ouuoKa
UIU HeMO4YHOCb.

He evinonnen oodun unu 6onee 6udog yueOHou pabomul,
npeoycmMompeHHulx yueoHvim nianom. Cmyoenm oemoncmpupyem
HenoHoe COOmeemcmeaue sSHaHul, YMeHUll, HA8bIKO8 NPUBEOEHHBIM
6 mabauyax noxazameret, OONYCKAOMCS 3HAYUMENbHble OUWUOKU,
NpoAGIAeMCs. OMCYmMcmeue 3HaAHUll, YMeHUU, HABbIKO8 NO pPAOY
nokasamesinelt, cmyoenm ucnvimoigaem 3HauumenbHovle
3ampyOHeHus npu ONepuposanuy 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

HeyooenemsopumenvHo

7.3. OueHoO4YHbIE CPEACTBA

7.3.1. Tekymuii KOHTPOJIb
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Jist ipoBeIeHNs TEKYIETO KOHTPOJISI TPUMEHSIOTCS CIIEAYIoNe (DOPMBL: KOHMPOIbHAS
paboma, mecmeoi.

7..3.2. [Ipome:xkyTOouHAs aTTeCTALUSA

[TpomMexyTouHas aTTecTanus MPoBOIUTCS B 8 cemecTpe oOyueHus B (hopMe IK3aMeHa.

DK3aMeH MPOBOAUTCS MO OUIIeTaM, OTBEThI PEIOCTABIISIOTCS TUCBMEHHO C
HOCJICAYIOIIUM YCTHBIM coOeceoBaHreM. bruieTsl popMUPYIOTCS 3 BOIIPOCOB
HPE/ICTABICHHOTO HIKE TICPEUHSL.

PersiaMeHT NpoBeeHUsl IK3aMeHa:

1. B Guner Bximogaercs (3) Bormpoca U3 pa3HbIX pas/ieoB JUCIIUTUTHHBI

2. [lepedenp BOIPOCOB COOTBETCTBYET TEMaM, N3yUYEHHBIM Ha JICKIIMOHHBIX U
7a00PaTOPHBIX 3aHATUAX (TIPUIIAracTCs).

3. BpeMst Ha MOATOTOBKY MUCHbMEHHBIX OTBETOB - 10 40 MHH, YCTHOE cobeceoBaHHeE - JI0
10 MunyT.

4. IlpoBencHue aTTecTaluy (3a4eT/9K3aMEHA) C HCIIOIB30BAaHUEM CPEJICTB AIEKTPOHHOTO
o0ydeHHs W JUCTAaHLMOHHBIX OOpPa30BaTEIbHBIX TEXHOJOTHI BBINOIHSIETCS B COOTBETCTBUU C
yTBep)KAEHHBIM B yHUBepcutere "[lopsakoM mpoBeneHHs TPOMEKYTOUHOW AaTTeCTallud C
UCIIOJIb30BAaHUEM CPEJICTB DJIEKTPOHHOTO OOY4YeHHS U AUCTAHLHMOHHBIX 00pa3oBaTEeNbHBIX
TEXHOJIOTHI1"

[IpomexyTouHas aTTecTals MPOBOIUTCS B CPOKH, YCTaHOBJICHHBIC YTBEPKICHHBIM
pacnucaHueM 3a4€THO-2K3aMEHAILMOHHOW ceccud. Jlo JaThl IPOBENEHHS IIPOMEKYTOYHOMU
aTTecTallid CTYJEHT JOJDKEH BBIMOJIHUTH BCE MPAKTUYECKHUE, JIaOOpaTOpHbIE U KOHTPOJIbHBIC
paboThI, TPETyCMOTPEHHBIE HACTOSIIIEH paboUdell pOrpaMMON TUCITUTUIAHBL.

7.3.3. Bonnpocs! /151 NOATOTOBKH K 3K3aMeHYy

1. Xapaktepuctruka aTMOC(EPHOTO BO3AyXa M €r0 COCTaBHBIX YaCTEH.

2. XapaKkTepUCTHKa [IIAXTHOT'O BO3/lyXa U €ro COCTaBHBIX YacCTEH.

3. IIpenenbHO AOMYCTUMBbIE KOHIIEHTPALMU BPEAHBIX U SJOBUTHIX Fa30B B PYAHUYHOM BO3JyXE.
4. Victounuku oOpa3oBaHus MbUM B maxrtax. [lpeaenbHo 1omycTHMble KOHIIEHTPALUU IbUIH B
PYIHUYHOM BO3yXE€.

5. Mlcrounuku BelJeNeHUs MeTaHa. JlomycTuMoe cojiepykaHie MeTaHa B TOPHBIX BBIPAOOTKAX.
6. MeTaHOEMKOCTh U1 METAHOHOCHOCTD YIJIsl (1opoabl). [Ipenesnbl B3pbIBYATOCTH METaHA B CMECU
C BO3JIyXOM.

7. llTaxTHas nbuib. ['Oproune U B3pbpIBUATHIE CBOMCTBA NBUIK. [Ipeaeibl B3pbIBa€MOCTH
B3BEILIEHHOM NBUIH.

8. IIJIK et B pyIHUYHOM BO3yxe. OCHOBHBIE MEPOTIPUATHS IO O0OpHOE CO B3phIBAMH
YTOJIbHOM IIBLIN.

9. OcHOBHBIE HCTOYHMKH TerIa B maxte. CriocoObl peryiupoBaHus KINMaTHYECKUX YCIIOBUH B
TOPHBIX BbIpabOTKaXx.

10. AGcotoTHas U OTHOCUTENbHAS Ta3000MIbHOCTD IaxT. KaTteropuu maxrt no
ra3000UIbHOCTH.

11. Jlerazarust yroypHBIX maxT. Kputepuii menecooOpa3HOCTH MTPOBEACHHUS IeTa3alliy.

12. I'a30BbIif GanaHc maxThl. ATMOC(EpHOE J1aBIeHUE B IIaXTe.

13. Onpenenenue naBaeHus: B HEMOBUKHOM BO3/lyXe (OCHOBHOE YpaBHEHHUE a3POCTATHKH).
3axonsl [lackang u Apxumena.

14. Buael naBieHus B ABMXKYIIEMCA BO3yXe. PexUMbl  IBH)KEHUS BO3/yXa B IIaXTe.
Kputnueckoe 3naueHne uncna PeitHonbca.

15. denpeccust ropHOit BepaboTKu. OmpenesneHue o0nenaxTHO! Aempeccu.
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16. 3akOH cOXpaHEHHSI MacChl. Y paBHEHUE HEPA3PBHIBHOCTHU MTOTOKA.

17. 3akoH coxpaHeHus FHEpruu. Y paBHeHue bepHyu.

18. AspoanHamuueckoe COIIPOTHUBIIEHUE TOPHBIX BBIPAaOOTOK. EMuHMIIBI H3MepeHus,
IPUPO/Ia U BUBI a3POIMHAMUYECKOIO COMPOTHUBIICHUS.

19. DKkBHUBaJIECHTHOE OTBEPCTHUE IIAXTHI.

20. OCHOBHBbIE 3aKOHBI aOPOAMHAMUKH. Y PaBHEHUE HEPA3PBIBHOCTH ISl pa3BETBIEHHOIO MIOTOKA
BO3/yXa IIpU €ro CTallMOHAPHOM JBHKEHHH.

21. BeHTUIIALIMOHHAS BETBb, y3€I, SueliKa, BEHTUISIMOHHBIN KOHTYp. Dopmyna Diinepa ams
BEHTWJISILUOHHOU ceTH. [IepBbIil 1 BTOPOI 3aKOHBI CETEH.

22. Buasl coeiMHEHUS! TOPHBIX BBIPa00TOK. CBOMCTBA AMArOHAIBHBIX CETEH.

23. AHaIUTUYECKHUE METO/Ibl pacyeTa BEHTUIISILIMOHHBIX CeTeH IPU PAa3IMYHBIX cCXeMax
COGMHEHUS BBIPAOOTOK.

24. OnpeziesieHne eCTeCTBEHHOM TArH Bo3ayxa. OCHOBHBIC (DAKTOPHI, BIHSIONINE HA BETUIHHY
ee JICNIPECCHH.

25. Metoapl onpeneneHus AeMpPeECCUN eCTECTBEHHON TArH. OTpuLaTeabHas U MOJI0KUTEIbHAs
€CTeCTBEHHbIE TrU. [ [puurHBI UX BOSHUKHOBEHHS.

26. 3aBUCUMOCTb JETIPECCUU TOPHON BBIPAOOTKH OT BETMUYUHBI MOJ0KUTEIbHOW €CTECTBEHHOM
TArU. BiinsiHuEe ecTeCTBEHHOH TSIy Ha paboTy BeHTUIsATOpa. BiinsHue paboThl BEHTHIIATOPA HA
BEJIMYMHY €CTECTBEHHOM TATH.

27. CriocoOBI peryupoBaHus pacrpeaeiieHueM Bo3ayxa. OTpuarenbHOe peryJIupoBaHue.
[TonoxurenbHOE peryaupoBaHue.

28. TexHu4ecKue CpeiCTBa peryaupoBaHus BO3IyXa.

29. YTeuku Bo3yXa B IIaxTax. Y TEUKH BO3JyXa Yepe3 BEHTWIALIMOHHBIE COOPYKEHUS. Y TEUKU
BO3/lyXa uyepe3 BhIpaOOTaHHBIE IPOCTPAHCTBA. MeponpusaTHs 10 YMEHBIIEHUIO YTEUEK BO3IyXa.
30. Yciousl, onpeAenstonme NepeHoc BPeJHOCTEN: YCIOBUS MOCTYIUICHUsI BpeIHOCTEN B IMOTOK,
CBOIICTBa IEPEHOCUMBIX CYOCTaHIMM, BIUSHUE PEXKUMA JBHKECHUSI BO3TYXa.

31. KoHBEKTHBHBIHN, MOJIEKYJISIPHBINA U TYpOYJIEHTHBIN ra30Bble MOTOKH.

32. KoapdummeHT HepaBHOMEPHOCTH T'a30BBIICTICHUSI.

33. CrauroHapHble 1 HeCTallMOHAPHBIE Ta30IMHAMUYECKHE TIPOLIECCHI.

34. TIpouecchl razonepeHoca B BoIpabOTKax U BbIPAOOTAHHBIX IPOCTPAHCTBAX.

35. T'azonmepeHOC mpH MNEPUOJUYECKOM Tra30BbIACICHUU. ['a3omepeHoc MNpU MOCTOSIHHOM
ra30BbIJICICHUH.

36. IIpouecc ocaxxnenus nsun. [Ipouecc cayBaHus OceBIIEH MBUIH.

37. BnusiHME CKOPOCTH BO3AYIIHOTO IOTOKA Ha COAEpPKAHKE MbUIA B BO3yXeE.

38. YpaBHeHuUE HEPTUH BO3YLIHOTO ITOTOKA.

39. TennooOMeH MeX 1y BEHTHISLIMOHHBIM TOTOKOM M TOPHBIM MAaCCHUBOM.

40. ITporao3upoBaHie TEMIIEPATYPHI MAXTHOIO BO3yXa.

41. BeHTHisiioHHBIE coopyxeHus. KOHTpoIb BEHTHIIALNHN MIAXT.

42. VICTOYHUKH TATHU JBUKECHMSI BO3/1yXa B IIAXTE.

43. Bentuistopsl. [lonHas u ctaTndeckas AENPECCU BEHTHUIIATOPA. XapaKTEPUCTUKA U 3aKOHBI
paboThl BeHTHIATOpa. CXEMBI COBMECTHOI pabOThl BEHTHIIATOPOB B IAXTHOM CETH.

44. Ob6nacTb ycTOoWYNBOI paboThl BeHTUIATOpA. MIcX0/1HbIE TaHHBIE AJIs BbIOOpA BEHTUIISITOPA.
45. CxeMbl U c1IoCOOBl BEHTUJISIIIMMU IAXT U pyIHUKOB. CXEMBbI BEHTUISIIIUU C
MocJieI0BaTeNbHBIM U 000CO0JIEHHBIM pa30aBiIeHUEM BPEIHOCTEH.

46. CxeMblI U CTIOCOOBI BEHTUJISIIIMKA OYUCTHBIX M TYIMTUKOBBIX BHIPA0OTOK 3a CUET OOIIEHIaXTHON
nenpeccuu. [IpeumyiecTBa U HEJOCTATKHU.

47. Pacuer konn4ecTBa BO3/1yXa JUIsl IPOBETPUBAHUS TYMMKOBOM BBIpaOOTKU. BeiOOp
BEHTUJISITOPA MECTHOTO NMPOBETPUBAHUS.

48. Kputuueckas JAJIMHA TOPHBIX BRIPAOOTOK.

49. ®akTOopHI, ONPEACIISAIONINE KOJIUIECTBO BO3TyXa, HEOOXOAMMOE JIJIsl TPOBETPHUBAHHMS 3a00€B
MOJATOTOBUTENIbHBIX BBIPAOOTOK?

50 YcnoBus u nmopsAaoK BEIOOpa BEHTUIIATOPA MECTHOTO MTPOBETPUBAHHMSL.
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51. IIporuno3 ra3000UILHOCTH IIIAXT.

52. Tlopsiiok POEKTUPOBAHUS BEHTUJISALUM 1LAXT.

53. Be16op cxembl 1 crioco0a BEeHTHISALMH aXThI (ydacTKa).

54. MakcuManbpHO JOMYCTHMas Harpy3ka Ha JiaBy 1o (DakTopy ra30BbIIEICHUS Ha YTOIbHBIX
HIaxTax.

55. Onpenenenue KOJM4YeCTBAa BO3yXa sl BEHTWIALNY IaXT U PyIHUKOB.

56. Bb100p BEHTUIIATOPA TJIABHOTO TIPOBETPHUBAHMUS.



