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

K 0CHOBHBIM HeJISIM OCBOGHHS IUCLHUIUIMHBI «ASPOJIOTHS TOPHBIX MPEATPHATHID
ClIelyeT OTHECTH:

- (hopMHpOBaHKE Y CTYACHTOB CHCTEMbI 3HAHUH O 3aKOHOMEPHOCTSIX JIBHIKEHUS BO3/1yXa
H MEPCHOCA BPCAHBIX U OITACHBIX HpI/IMeceﬁ B BCHTUJIAIUOHHBIX CUCTEMAX I'OPHBIX HpeZ[HpI/HITI/If/'I,
0 IpUYMHAX M3MEHEHHs COCTaBa IIAXTHOW aTMocdepbl M CHoco0ax MOAAEp)KaHHsS B TOPHBIX
BBIPA0OTKAX HAJJIEKAILETO [0 KIMMAaTUYECKUM MapaMeTpaM, YUCTOTe U OE30IIaCHOCTH COCTaBa
BO3/lyXa, O HAa3HAYCHUH W (PYHKIMAX CHCTEM BEHTWIALMH TOPHBIX NPEINPUATHH, €€ POJU B
oOecrieyeHnn OE30MTACHOCTH NIPU BEAECHUHU T'OPHBIX padoT.

K ocHOBHBIM 3aJauyaM OCBOCHHS JUCUUILIMHBI «A3DPOJIOTHS TOPHBIX MPEATPHATHID
CJIelyeT OTHECTH:

- BBIpaOOTKA YMEHUI U HABBIKOB IPOCKTUPOBAHUS BEHTHJISIIIUU TOPHBIX TPEIIPUSITHH,
HCIIOJIb30BAHHA COBPCMCHHBIX CII0cO00B M TEXHHUYECKUX CpCACTB KOHTPOJIA WU HOPpMAJIMU3alluU
HapaMeTpOoB IIPOU3BOJCTBEHHOM aTMOChEepBHI.

2. Mecto aucuuniannbl B cTpykrype OII cnenuanaurera.

VYyeOHast TUCHMIUIMHA «ADPOJIOTHS TOPHBIX MPEANPUITHI OTHOCUTCS K 0a30BOM 4acTH
npodeccuonanpHoro nuukia aucuuint (b1.1.25).
«AdpoJIOTHsl TOPHBIX TPEANPHUATHI» B3aUMOCBS3aHa JIOTHUYECKH W COJICP)KATEIbLHO
METOJMYECKH CO CIACAYIOIIMMH JUCIUIUIMHAMH U MPAKTHKAMU:
B 6asosoii vacmu (b.1.):
- MaremaTuKa,;
- dusuka;
- 'eomexaHuKka;
- bezonacHOCTh BeJieHUsI TOPHBIX padOT U TOpHOCTACATEIIBHOE JIEIIO;
- be3onmacHOCTh KHU3HEIEATCIIHHOCTH;
- 'mapomexaHuka;
- TerroTexHmKa;
- ['opHONIpOMBILIIIEHHAS KOJIOTHSI.

B pesynbraTe OCBOEHHMS IUCHUIUIMHBI (MOAayss) Yy oOydaromuxcs (HopMHpPYIOTCS
CJIEAYIOIINE KOMIETEHIIUH U JJOJDKHBI OBITh JIOCTUTHYTHI CIIEAYIOIINE PE3YNIbTaThl 00yUeHHs Kak
sTan GOpMUPOBAHUS COOTBETCTBYIOLIUX KOMITETEHIIUIL:

Kon B pesyabTare ocBoeHUs
KOMIIeTeHIIUH o0pa3oBaTe/IbHOM Ilepeuens nuIaHNpyeMbIX pe3yJIbTATOB
NPOrpamMMbl o0y4eHus1 O AUCHMILINHE
00y4aoIIUICA 10JIKEeH
00J1a1aTh

OIIK-6 TOTOBHOCTBIO 3HATh:
HCII0JIb30BATh Hay4yHbIE * Hayynsle OCHOBBI BEHTWJISIIMU H
3aKOHBl M METOJABl  IpH | I€Ta3alliM  TOPHBIX  NOPEANpPUATHA U
OLICHKE COCTOSIHUS | MECTOPOXKIACHUM. HopmartusHbIe
OKpyXXarolen cpenpl B | JOKYMEHTHI o 0€30macHOCTH u
chepe (QYHKIIMOHUPOBAHMS | IPOMBIIUICHHON CaHUTapUu npu
IIPONU3BOJICTB 10 | MPOCKTUPOBAHUH, CTPOUTEIIBCTBE nu
IKCILTyaTallMOHHON SKCIUTyaTalliy TOPHBIX MPEANPUATHIA;
pa3BeJIKe, I0OBIUE u YMeTh:




nepepadoTke TBEPIBIX
ITIOJIC3HBIX HMCKOIIAaCMbIX, a
TaKXKe MPU CTPOUTEIIHCTBE U
OKCILTyaTalluu IMOA3C€MHBIX

* OleHNBATh COCTOSIHHE aTMOC(Eph
Ha paboyux MecTax; BBIOMpATh CIOCOO U
CXEMy IPOBETPUBAHMS TOPHBIX BBIPAOOTOK
B IIpOIecCe€ HMX  CTPOUTEIbCTBA U

00BEKTOB SKCILTyaTaI[uu

BJIAIETh:
* MeTomamu IIPOCKTUPOBAHHUS
CHCTEMBI MPOBETPUBAHUS  TOPHBIX

00BHEKTOB

I1K-3 BJaJICHUEM 3HATh:
OCHOBHBIMH  IPUHITUIIAMH * OmacHple ¥ BpeaHbIe  (DAKTOPHI
TEXHOJIOTHI TOPHOTO MIPOU3BO/JICTBA; CHCTEMBI

IKCILTyaTaIMOHHON
pa3BeaKu, 00bIYH,
nepepadoTKu TBEPJIBIX
MOJE3HBIX  HCKONAEMBIX,
CTPOMTEIHLCTBA u
IKCILTyaTalluu  OA3EMHBIX
00BEKTOB

MPOBETPUBAHUSI  TOPHBIX  BBIPAOOTOK;
TEXHOJIOTHYECKUE  CXEMbl  Jiera3aluu
MECTOPOKICHHM MOJIE3HBIX HCKOMIAEMBIX

YMeTh:

* pazpabaThiBaTh MEPOIPUATUS TIO
CHU)KEHHIO BpPEIHOTO BO3JICUCTBUS
TEXHOJIOTUYECKHIX MPOLIECCOB u

000py/I0BaHUs, MCIONb3YEMBIX B TOPHOM
Jene, Ha cocTaB arMoc(epbl TOPHBIX
HMPEATPUATUI

BJIAJCTh:

* lH>)xeHepHbIMU METOAMHU PacyeTOB
croco0OB M CpPEACTB  BEHTHIIALUU
rOpHO00BIBAOIINX MPEATPUATUH,
BbIOPOCOB BpPEJIHBIX BELIECTB B aTMOChepy

pasaciiaM U Buaam 3aHATHU MNpEaACTaBJICHBI HUXKE.

3. CTpyKTYypa M cojepKaHue JUCIHUILTHHBI

OO0mass TPyIOEeMKOCTh JUCIHMIUIMHBI COCTaBIseT S 3adeTHhIX enuHul, T.e. 180
aKaJgeMH4ecKux 4acoB (u3 HuX 168 daca — camocrosiTenbHas paboTa CTY/IEHTOB).

Pazensl AMCHHAIITNHBI «ASPOJIOTHST TOPHBIX TPEIIPHUITHI» H3y4arOTCS HA YETBEPTOM
Kypce kypce. @opma MpoMeKyTOIHON aTTeCcTalluy dK3aMeH (8 cemecTp)

CTpykTypa U coJep)KaHUE IUCHUIUIMHBI «ADPOJOTHS TOPHBIX MPEANPUATHNR» 1O

3.1. Buabl yueoHoii padoThl M TPY10€MKOCTD

3.1.1. 3aounas popma oOydeHHS

Ne . KouauyecTBo CemecTpsl
Buj yueGHoii padoThl

n/n 4acoB 8 cemecTp

1 | AyauTopHble 3aHATHS 12

B ToM ynce:

1.1 | Jlexkuuu 4 4
1.2 | CemuHapCKHUe/IPAKTHUECKUE 3aHITHS 4 4
1.3 | JJabopaTopHble 3aHATHS 4 4

2 | CamocTosiTeibHasi paboTa 168




B ToMm uyucie:

2.1 | IlogroTtoBka u 3amuTa rpau4eckux padbot -

2.2 | CamocTosTeIbHOE U3yYEHUE 168
3 | [Ipome:kyTouHasi aTTecTALUS
3auet/nud.3a4eT/s3K3aMeH DK3aMeH

3.2. TemaTuyeckn IJIAH U3yYEeHHUS JUCUUILINHbBI

3.2.1. 3aounas ¢popma oOyueHHS

Buabl yueOHoili padoThl,
= BKJIIOYASI CAMOCTOSITETbHYIO
Paznen o 3 PadoTy CTYyJI€HTOB

e ¢ U TPYA0EMKOCTh B Yacax

= = |Ja |II/3 |Ja6 | CPC | KCP
1.AT™Mocdepa ropHBIX PEATPHUITHI 3 1 - 2 25
2. AspoMexaHuKa TOPHBIX
HNpEANPUATUI 3 1 2 2 33
3. [Iporreccel mepeHoca B maxTax 1 ) i o5
(pyanukax) 3
4. Bentunsauus maxT (pyJHUKOB) 3 1 2 - 25
5. Bentusiust kapbepoB 3 - - - 25
6. [IpoekTHpOBaHNE BEHTUIISIIMOHHBIX 3 i ] i 35
CHCTEM TOPHBIX MPEIITPUSATHIA.
Bcero wacoB no qucnuruimHe 180 4 4 4 168

3.3. Conep:xanue TMCHUIIAHBI
Pazoen 1. Ammocghepa zopnvix npeonpusamuil

1.1.CocraB atmochepbl TOPHBIX BRIPAOOTOK.

ATMmocdepHblii Bo3ayx. M3MeHeHne cocTtaBa aTMOC(HEPHOro BO3AyXa MPH €ro IBUKEHUN
0 TOpHBIM BbIpaboTkaMm. ['a3000mibHOCTG MmaxThl. COCTaBHbIE YAacTH LIAXTHOTO BO3JyXa.
CriocoObl  u3MepeHus coJepXkaHus Tra3oB B  Bo3ayxe. HopMaTHBHBIE JIOKYMEHTHI,
periaMeHTHPYIOIIME COCTaB BO3/1yXa FOPHBIX NPEANPUITHH.

1.2. llaxTHast (pyXHUYHAS) TTBLTH.

OOmme cBenenus. ['oprourie U B3pbIBUaThiE CBOMcTBAa. DakTOphl, BIUSAIOIIME Ha
B3pbIBYATOCTb MbUTH. OCOOEHHOCTH B3pHIBOB ML B IIaxTaX. Mepbl 60pbObI CO B3pbIBaMH IbLIH.
B3pbiBuaTocTh cepHO# U CyabGuAHON MbLUTH. CrIocOObI U3MEPEHUH 3albIJICHHOCTH BO3/1yXa.

1.3. TemoBoi pe’KUM pyTHUKOB.

MUKpOKIMMAT PyTHUKOB. TepMOBIa)KHOCTHBIE TAPaMETPBI IAXTHOTO BO3IyXa.
®dakTopsbl, onpeAessIoIre TeIIoBoi pexxum. TemnoBoit Oananc. KonauumonupoBanue
HIAXTHOTO BO3yXa. MepsI 1o 00eCTIeYeHHI0O HOPMATHBHBIX ITapaMeTPOB MUKPOKJIMATA Ha




pabouux Mectax. OCHOBBI pacyeTa yCTaHOBOK KOHIMIIMOHUPOBaHUA Bo3ayXa. KoHAUIIMOHEPHI,
IPUMEHSIEMBIE Ul TOPHO-TPAHCIIOPTHOI'O 00OPYAOBaHMUSL.

Pazoen 2. Aapomexanuka 2opHslX npeonpusmuil

.2.1. OCHOBHBIE 3aKOHBI AXPOCTATUKH U AFPOANHAMHUKH.

OcHoBHOE ypaBHEHHUE adpocTatuku. bapomerpuueckue popmyisl. [loHsITHE MapiuaisHOrO
naBienus. 3akoH [Tackais. 3akon Apxumena.

Turel BO3MYIIHBIX TOTOKOB B TOPHBIX BBIPAOOTKAX M WX OCHOBHBIC XapaKTEPUCTHKH.
CB0OOHBIE ¥ MTOTyOTpaHUYEeHHBIC CTpyH. OrpaHHYEHHBIE BO3YIIHBIC TOTOKU. P&KUMBI TBHKCHUS
BO3/yXa B IaxTax. Bujpl 1aBnenus B
IBWKYyIIeMcs: Bo3ayxe. Jlenpeccusi. 3aKOHbI COXpaHEHUWs. YpaBHEHHE bepHyIM, ero ciencTBusl.
3aKOH CONPOTHUBIICHHUSL.

2.2. A>pouHaMHYEeCKOE COPOTHUBIICHHE TOPHBIX BHIPAOOTOK.

IIpupona u BuAbl a3POAMHAMHYECKOTO CONPOTUBIEHUS. CONPOTUBICHUE TPEHHUS.
MectHoe comnpotusienue. Jlobooe comporupieHue. OOImME 3aKOHOMEPHOCTH IPOSIBIICHUS
a’pOJIMHAMHUYECKOT0  compoTuBieHus.  Egununel  u3Mepenus.  CrocoObl  CHMDKEHUS
a3pOAMHAMHUYECKOTO COPOTUBIICHUS.

2.3. GunbTpaOHHBIC TCYCHHS B IIAXTAX.

Ompenenenue QUIBTPAIMOHHOTO Te4yeHHUs. Ero ocHOBHBIE XapakTepuUCTUKU. Buasl u
MecTa (PUIBTPAIIMOHHBIX TEYEHUH B IMIaxTax. 3aKOHBI (MIBTPAIIMOHHOTO TeUCHU. [|ByUSICHHBIN
3aKOH CONPOTUBJIEHUA. 3HaUeHUE (PUIBTPALIMOHHOIO IBUKEHUS BO3AyXa B BEHTWISALMH I1aXT.

2.4. NlaxTHeie BeHTHIsIIMOHHBIC ceTu (IITIBC).

Knaccupukanuss IBC. OcHoBHble 3akoHbl nBmxkeHus Bozayxa B IIIBC. Ilonsarue
XapaKTEPUCTUKH BBIPAOOTKU M CETH LIAXThl (PyJHHUKA).

MeTtoapl pacuera €CTECTBEHHOI'O BO3JyXxopacmpeneieHus u perynuposanus B LIBC.
Komnerorepnoe pemenue [IBC.

2.5. ICTOYHMKY TATH B pyIHUKAX.

[IpuHnnn co3manus  ABukeHus Bos3ayxa. [llaxteele BeHTHiATOpBl. THnbBl M
XapakTepUCTUKH BEHTUIATOpOB. EcrecTBeHHas Tara Bo3ayxa B maxrax. Dakropsl,
OIPENIEIAOIINE BEIMYNHY €CTECTBEHHOU TATU. BTOPOCTENEHHBIE ICTOYHUKH JIB)KEHHS BO3yXa
(9KEKTOPBI, Karex, THIPOMOHUTOPHBIE CTPYH U THAPOTPAHCIIOPT).

2.6. PaboTa BEHTHJIATOPOB HA BEHTHJISLIMOHHYIO CETh.

XapakTepucThKa ceTd. XapaKTepUCTHKa BEHTWIATOpa. PaboTa OIHOTO BEHTHIIATOpA.
CoBmecTHast paOoTa BEHTHJIATOpPAa M ecTecTBeHHOM TAru. CoBmecTHass paboTa HECKOIBKHX
BEHTHJISITOPOB. PaboTa 1O3€MHBIX BCITIOMOTATENILHBIX BEHTHIIATOPOB.

2.7. PerynmupoBaHue pacrpeieieHus] BO3lyXa B IIaXTHON BEHTWIISIIIMOHHOMN CETH.

Crocobbl  u  cpeactBa peryiaupoBaHus. IlojmoxurenbHoe ¥ OTpULIATENBHOE
perynupoBanue. HM3meHeHne pexuma paOOThl TIJIABHOTO BEHTUJISATOpA. YBEIMYEHUE U
YMEHBIICHNUE adpOAMHAMUYECKOTO CONPOTHUBICHHS BbIPaOOTOK. PerymupoBaHue C MOMOIIBIO
BCIIOMOTATEJIbHBIX BEHTWIATOPOB. PeryinpoBaHne B CIOXKHBIX BEHTHIISILMOHHBIX ceTsaX. Pacuer
PEryIATOPOB.



Pasoen 3. Ilpoueccovt nepenoca ¢ waxmax (pyoHukax)

3.1.ITonsTHE IEPEHOCA BPETHOCTEH.

TepMuHBl W OIpeEneneHus. YCIOBUA, OIPEICIBIIOIIME MEPEHOC BPEIHOCTEN: YCIOBUS
MOCTYILIEHHS BPETHOCTEH B [TOTOK, CBOMCTBA NEPEHOCUMBIX CYOCTAHIIHIA, BIUSHUE PEXUMA JBUKECHUS
BO3/yxa. Bunpl iepenoca.

3.2. OCHOBHBIE 3aKOHBI IIAXTHOW I'a30BOI TUHAMUKH.

®usnueckre XapakTepUCTHKH MIaXTHBIX Ta30JHHAMHYECKUX ITPOLIECCOB. 3aKOH COXPAaHEHUSI
Macchl. YpaBHeHUs] KOHBEKTHBHOH muddysun. Koadpuument muddysuu. CraumonapHsle u
HECTalIOHAPHBIE ra30AMHAMUYecKue Tmporecchl. J(uddysus aktuBHBIX ra3oB. CIOeBblE CKOIICHUS
ra3os.

3.3. Tlpomecchl Ta30BBIACICHUS W Ta30lMepeHoca B BBIPAOOTKAX H BBHIPAOOTAHHBIX
MIPOCTPAHCTBAX.

Wcrounuku ra3oBbinencHus. ['a30BbIIEICHHEe ¢ OOHAaXCHHOW ITOBEPXHOCTH TOPHOTO
MaccuBa. ['a3oBbigenenue u3 oTOUTOM TopHOi Macchl. ['a30BbIIeNIEHUE TTPU B3PBIBHBIX paboTax.
["a3oBbIfcNieHe W3 BBIPAOOTAHHOTO TMPOCTPAHCTBA. ['a30BBIIENCHUE MPU pabOTe JBHTATEIICH
BHYTPEHHETO CrOpaHusl.

['azonepeHoc mpu nepuoOAMYECKOM Tra3oBblIeIeHUU. ['a3omepeHoc mpu MOCTOSHHOM
ra3oBBIICICHUU. ['a30MepeHoc B TYMHMKOBBIX BbIpaboTKax. ['asomepeHoc Npu BEHTHISALUU
BBIPA0OTKHY C PEHUPKYISIIIHCH. ["a30nepeHoC B CKBO3HBIX BBIPAOOTKAX: B JIABAX, BEHTHUJISIIHOHHBIX
mTpekax, B Kamepax. [‘a3zomepeHoc B BbIpaboTaHHOM mpocTpaHcTBe. [lepexoanbie
ra3oJJMHaMUYECKHE MPOIECCHI. Y TIpaBICHNE METAHOBBIICIICHUEM B TOPHBIC BEIPAOOTKH.

3.4. OcHOBBI IIaXTHOW MBUIEBON TMHAMUKH.

OcHoBHble mOHATUS W ompenenenus. [Iponecc ocaxnenus nbeiu. TypOysneHTHas
nuddy3ust meiu. [Iporecc cayBanus oceBIIei MbUTH. BiusHIe CKOPOCTH BO3IYIIIHOTO MTOTOKA HA
COJIepXKaHue NbUIA B BO3AYXE.

3.5. OCHOBBI TIAXTHOM TEPMOJTUHAMUKHU.

YpaBHEHHE dHEPTUU BO3AYIIHOTO MOTOKA. Ompe/ieieHne BIarocoiepKalus MaxTHOTO
Bo3ayxa. TemnmooOMeH Mexay BEHTWIISIMOHHBIM TOTOKOM W TOPHBIM  MAacCHBOM.
[TporHo3upoBaHue TEMITEPATyPHI IIAXTHOTO BO3TyXa.

Pazoen 4. Benmunayus waxm (pyoHuxos)

4.1. BeHTUJIALIMOHHBIE COOPY>KEHHUS B IIaXTaX.

Ha3nauenne  BEHTWIALMOHHBIX  COOPYKCHMH. BEHTWIALMOHHBIE  IEPEMBIYKH.
Bentunsuuonssle ABepy U 1U03bl. KpoccuHru. 3amepHble CTaHIMK. [ 'epMeTHYHbIEe HAaIIIaXTHBIE
31aHKs. BEHTUIATOPHBIE YCTAHOBKYU HA MIOBEPXHOCTH ILIAXT.

4.2.YTeuku Bo3ayXa.

3nauenue yreuek. OmnpeneneHus M kiaccupukanus. YTEUKH yepe3 BEHTUJISLUOHHBIE
COOpY)KeHMs. YTEukH depe3 BbIpabOTaHHOE MPOCTPAHCTBO. MeponpusTHS MO yMEHBIIEHUIO
yTEYeK.

4.3. BeHTWIIAMS BBIEMOYHBIX YYaCTKOB.
[ToHATHE BBIEMOYHOTO U BEHTHJISILIHOHHOTO y4acTKOB. TpeGoBaHus K cxemam
BEHTWISILIMM y4acTKOB. CXeMbl BEHTHIISILIMA OYUCTHBIX OJIOKOB PYJIHBIX IIAXT.



4.4. BeHTHIIALUS TYITMKOBBIX BBIPAOOTOK.

Oco6eHHOCTH BEHTWIIALUH TYTUKOBBIX BBIpa00TOK. CriocoObI BeHTWIIALMK. BenTranus
3a cUeT OOLIEIAaxTHOW Jenpeccud. BEHTWIALMS C MOMOINBI0 BEHTHJISTOPOB MECTHOTO
poBeTpUBaHMs. BeHTUsiuug BbIpaOOTOK OOJBIION ATMHBI. BEeHTHIALMSA TYNUKOBBIX KaMep.
Bentmwisinmonnoe obopynosanue. [IpoekTupoBaHre BEHTHIISIMH TYTUKOBBIX BEIPAOOTOK.

4.5. C1oco0OBI ¥ CXEMBI BEHTHUIALIUN

Croco0Obl BeHTHIIAIMKM. HarneTaTenpHbIl ciocod BeHTHIAIMA. BeackiBaromuii cnoco0
BeHTHWISAIMH. KOMOMHMpOBaHHBINA criocoO BeHTHsAMH. JlocronmHcTBa M HegoctaTku. O6nacTu
MIPUMEHEHUS.

Cxewmbl BeHTH M. LleHTpanbHas cxema BeHTUISAuN. DIaHroBasi cxeMa BEeHTHIISIIH.
CeknuoHHas cxema BeHTWIsun. O0macTy MpuMeHEHHS.

4.6. YnpaBieHue BEHTUIISAIIUCH

3asayu ¥ 3Hau€HUE ynpasieHUs BeHTUIse. CriocoObl U CpeCTBa yIIpaBIECHHUS.
VYnpasieHue BeHTWISILMEH TP HOpMaJIbHOM padoTe U B aBapUHHBIX CUTYyaIUsX.
ABTOMAaTH3aIMs YIPABJICHUS BEHTWISIIMEH: MHPOPMAITMOHHOE 00eCTIeYeHHE, allTOPUTMBI,
TEXHUYECKOEe 00eCreueHNe CUCTEMbl aBTOMATHYECKOI'0 YIIPABJICHUs BEHTUIIALUEH,
sKOHOMHYECKas () (HEeKTUBHOCTE.

4.7. BenTuissuiMoHHast ciy»0a rOpHBIX IPEIIPUSITUN

Opranu3anus BeHTUISILIMOHHON c1yK0bl Ha TOPHBIX MpennpuaTusax: yqyactku BTb u
[1BC, ux opranu3anoHHasi CTpyKTypa u ¢yHKIuu. KOHTpoIIb BEHTHIISIMN PYIHUKOB.
TpeboBaHMsI K KOHTPOJIIO TApaMETPOB aTMOCHEPHI.

MeTobl ¥ TEXHUYECKUE CPEACTBA KOHTPOJIS TapaMeTpOB aTMOC(epbl TOPHBIX
npeanpusThidi. KoHTponb ckopocTu ABUXKEHMS U pacxoja Bo3ayxa. KonTpons cocraBa
atMocdepsl. KOHTpOIb TemmepaTypbl, BI&KHOCTH M JABJICHUS BO3yXa.

Pazoen 5. Benmunayus kapvepoe
5.1 Atmocdepa 1 MUKPOKIMMAT KapbepoB
CocraB arMochepbl KapbepOoB, OCHOBHBIE 3JIEMEHTHI MUKPOKIUMATA U UICTOUYHUKHI
3arpsi3HeHus KapbepoB. CrocoObl HOpMaIH3aIi aTMOC(EPHI KapbepPOB MO MBLUIEBOMY U
razoBoMy (¢aktopam. Y najeHue BpeaHbIX pumeceit u3 kapbepa. Co3nanne MUKpOKIMMaTa Ha
pabounx MecTax.

5.2. bopw6a ¢ IbUIBIO U Ta3aMU MPU BEIEHUH TEXHOJOTUYECKUX MTPOLECCOB.
[TpieynaBiarBaHue U MbUICNIOIABIIEHUE PU OYPOB3PHIBHBIX M BHIEMOUYHO-TIOIPY30UHBIX padoTax
Y TPAHCIOPTUPOBAHUU T'OPHOM Macchl. CHU)KEHUE MBIIEBBIAEICHNS TIPU HUKINYHO-TIOTOYHON
TexHoJoruu. CHU)KEHUE MOCTYIICHHS BPEHBIX T'a30B B aTMOC(epy KapbepoB.

bopb06a ¢ 3HI0OreHHBIMU 1 K30TeHHBIMH NoXkapaMu. Co3/laHre KOM(POPTHBIX YCIOBUH
B KaOMHaX FOPHBIX U TPAHCIIOPTHBIX MAIIMH.

5.3.. AspomexaHuka aTMoc(epbl KapbepoB

OCHOBHbBIE 3aKOHBI A9POCTATUKU U a3pOAMHAMUKH. [IBIKEHNE BO3/TyXa B TpyOax u
IOJ3EMHBIX BBIPAOOTKaX. A3pOIMHAMUYECKOE COIIPOTUBIICHHE, IEPECCHS BO3TyXOIIPOBOJA.
CBoboanble TypOyneHTHbIE cTpyH. OCHOBHBIE CXEMBbI €CTECTBEHHOI'O IIPOBETPUBAHUSI.
Tepmonnuamuka atMocdepsl KapbepoB. VICTOUHMKH TeTuta U TeMiiepaTypHas cTpaTH(UKAIUS
aTMocdepsl KapbepoB. TepMuuecKkue cuibl 1 TyMaHOOOpa3oBaHKE B Kapbepax.



5.4..T'a30Bast ¥ MbUIEBask JUHAMUKA KapbEepOB

OcHOBHBIE 3aKOHBI I'a30BOM U MbUIEBON TMHAMHUKHU KapbepoB. PacripocTpanenue raza u
IIBUIM, BBIACIIAEMBIX TOYEYHBIM U JIMHEHHBIM MCTOYHMKaMHu. PacnpocTrpaHeHue razoB U IbLIU
IIPY B3PBIBHBIX paboTax. 3ambuIeHHOCTh Kapbepa B IEJIOM.

5.5. IIpoBeTpuBaHue KapbepoB

EcrecTBeHHass BeHTWIAIMA KapbepoB. OCHOBHBIE CXEMbl IPOBETPUBAHMS KapbepoB
sHepruei Berpa (IPSAMOTOYHAsS, PELUPKYIALMOHHAS, KOMOMHUPOBAHHAS) U TEPMHUECKUX CHII
(KOHBEKTHBHAs U UHBEPCHOHHAs! CXEMbI ITPOBETpUBaHus). VIcKyccTBeHHasi BEHTUIISILMS KapbepoB.

TexHnueckue cpeiacTBa M CocoObl MCKYCCTBEHHOM BeHTWIALMU. CXeMbl MECTHOW U
00111€00MEHHON BEHTUJIALUH.

5.6. [IpoexkTrpoBaHre BEHTUJIALIMN KapbEPOB

OrneHka MPUPOAHBIX YCIOBHA M BHIOOP TEXHOJOTHYECKHX OCHOB OTKPBITBHIX TOPHBIX
paboT 1o ¢hakTopy BEHTUIISALUU.

Omnpenenenre napaMeTpoB €CTECTBEHHOI'O IPOBETPUBAHUS Kapbepa, KOJWYECTBA U
coJlep>KaHusl BpeIHOCTEH B ero armocdepe.

OrmpeneneHue MEPUOJOB W MAaCIITAa0OB TMPUMEHEHUS CPEICTB MCKYCCTBEHHOM
BeHTWIsIIMK. OnpeieieHne pacxo/ia Bo3yxa, HeoOX0IUMOro AJisl BeHTUJISIIUHU Kapbepa. Beroop
BEHTHWJSITOPHBIX ~ YCTAHOBOK, MECT HMX pACIOJOKCHHs] © cxeM BeHTwiinuu. OreHka
3¢ (peKTUBHOCTH IPUMEHEHUS! UCKYCCTBEHHON BEHTHIIALIUU.

5.7. Ilpine BeHTWIIALIMOHHAS CcITy>K0a Kapbepa
KonTtpons  cocrosiuust atmocepsl kapbepoB. OpraHuszanusi NbUIEBEHTUISLIMOHHOM

ciyx0bl. IIpenenbHO-0MYyCTUMbIE KOHIEHTPALMU COZAEp)KaHUs BPEJHOCTEH B aTMocdepe
kapbrepa. [Ipubopel 1 METOIbI KOHTPOJISI COCTOSIHUSI aTMOC(EPBI KapbEePOB.

3.4. TemaTuka ceMMHAPCKUX/MPAKTHYECKUX U JIA0OOPATOPHBIX 3aHATHIA

IIpuMepHLIe TEMBI IPAKTHYECKUX 3AHSITHIA:

ATMoOcdepa TOpHBIX PEATNPUATHI.

AspoMexaHHKa TOpHBIX IPEIIPUATHH.

[IpoexkTupoBaHye BEHTUISIIMOHHBIX CUCTEM FOPHBIX IPEATPUSTUH. .
[TpoexTHpoBaHNE BEHTUISILIMU TYITUKOBBIX BHIPAOOTOK.
Bentunsnuonnsle coopyskeHusi. KOHTpob BEHTHIIALINN HIAXT

ko

IIpuMepHbBIE TEMEI J'Ia6ODaTODHLIX Da60TZ

1. Omnpenenenue CKOPOCTH IBUKEHUS BO3AyXa.
2. OrmpeneneHue 3ara30BaHHOCTH TOPHBIX BBIPAOOTOK
3. TIpubopsl ra30BOro KOHTPOS.
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3.5. [IpuMepHbIe 3a1aHus 1J1s1 KOHTPOJbHBIX padoT
3.5.1 AspoJiorusi IIAXT U PYAHUKOB

3adanue 1. llopcuuTarh KOJMYECTBO BO3/AyXa, HEOOXOAMMOIO Uil MOJAadu
HEMOCPEACTBEHHO B INIyXOM 3a00# mITpeka, 4ToObl HArHETATEIbHBIM CIIOCOOOM ITPOBETPUTH €ro
10CJI€ B3PHIBHBIX paboT Ha BCio JuinHy B TeueHue 30 muH. Pacxox B3pbiBuaThix BemecTs (BB) 3a
OJIUH NEePHOJ B3pbIBaHUA cOcTaBisAeT 1,5 Kr Ha | KB. M. MONIEpevHOro ceyeHus mrpeka. Juamerp
TpybonpoBoja coctasiser 0,6 M. HauepTuth cxeMy BEHTWIISILIUU TOATOTOBUTEIBHOM BBIPAOOTKH,
yKa3aB MECTO YCTaHOBKHM BEHTHJIATOpPA. BeIOpaTh BEHTHIIATOP MECTHOI'O IPOBETPUBAHMSL.

WMuauBuyabHBIE YCIOBUS 3a/1a4M IS KOKIOTO CTYJICHTa B 3aBUCUMOCTH OT €ro mudpa
nadsl B Tadm. 3.5.1.

Tabruya 3.5.1
Hcxoanbie JaHHbIE [JIS1 pacyeTa

Homep Bapuanra 0|12 |3]4]|]5]|6|7]8]9
Honepeunoe 6| 6|6 |6|6|6|8|8/|8]|s8
CCYCHHUC IIITpCKa, M
Amana 110(130|160180|220|280|110(130| 180|250

LITPEKa, M

3.5.2. AdpoJiorusi KapbepoB

3aoanue 2. PaccuntaTh 00b€MBbl BAJIOBBIX (T/TOJ) U MaKCUMaJIbHO-PAa30BbIX (I/C) BPEIHbIX
BBIOPOCOB B aTMOC(epy MpH BBIEMOYHO-TIOTPY30UHBIX U OYPOB3PBIBHBIX paboTax Ha yrojbHOM
paspese.

PexxuM paboThl MpennpusTUs NPUHATh TPEXCMEHHBIA (MPOJOHKUTEIBHOCTE CMEHbI — 8
gacoB) ¢ 270 pabounmu AHSIMH B Toay. Texymwii KodppuuueHT BCKpoimi — 6 T/T. [I1oTHOCTH
yras — 1,6 7/M3, BCKpHIIHBIX 1Opoa — 2,4 T/M°. TIOArOTOBKa BCKPHINIHBIX TOPOJ K BBIEMKE
OCYIIECTBIISIETCS OYPOB3PBIBHBIM CIocOOOM. Y enbHBIN pacxon BB u3mensiercs B mpenenax ot
0,5-0,8 kr/mM°. BypoBble paGoTH! BBIMONHSAIOTCS CTAHKAMH IapouiedHoro oypenus tuma CBILI.
Briemounbsie paboThl BemyTCsi MexJiomaTaMu ¢ TOTPY3KOM B CpeiCcTBa TpaHcmopTa. Beioop
000pyIOBaHUS MPOU3BOAUTCS CAaMOCTOATENBHO C HCIOJIb30BAHUEM JAHHBIX NMPENNpUATHI WiIn
CIPaBOYHBIX MAaTEPUAIIOB.

HcxonHble faHHbIe pUBEAEHBI B Ta0d. 3.5.2

Tabruya 3.5.2
Hcxoanblie JaHHbIE AJI51 pacyeTa

Tpousgon. Baaxknocr| Buaxknocrs
pa3pe3a no
Homep b BCKPbIIIH B3pbiBuaToe
J00bIue
BApUHAHTA .M., bIX BemlecTBo (BB)
YIJisl, ThIC. o o
) nopoa, %
T/TO]

0 500 0,3 0,4 I'pammonnt 79/21
1 800 0,4 0,6 Urnauur
2 1000 0,6 0,8 I'pammonwnt 30/70-B
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3 1200 1,0 1,2 I'pammonut 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 Ammoran
BOJIOYCTONYMBBIN

9 5000 5,8 6,5 I'panymut AC-4

3.6. Texkyuuii KOHTPOJIb (TECTHPOBAHUE)

HDI/IMCDHBIG BOIIPOCHI K TCCTUPOBAHUIO

Kaxnapiii Tect cocrout u3 4—10 TecTOBBIX 3amaHui (PJIEMEHTApHBIX 337a4) M MPEIOCTaBIIsAET
BO3MO>KHOCTh BBIOOpA U3 TIEPEUYHS OTBETOB. TeCThI TPOBOISTCS KAXKIBIC IBE HEJIEIH, KaK Ha
ayIUTOPHBIX 3aHATHUSX, TaK M B 4Yachl BHE CETKU pacnucaHus. [IpaBuibHbIE pelIeHUs
pa3OuparoTCs Ha MPAKTUYCCKUX HM/HITH JICKIIMOHHBIX 3aHATHUAX, @ TAK)KE Ha KOHCYJIbTAIHSIX.

3.6.1 Yto Ha3BIBAIOT MIAXTHBIM BO3IyXOM?

1. ITaxTHBII BO3AYX - 3TO CMECh Ia30B U M1apOM, 3allOJIHAIOIINUN TOPHbIE BBIPAOOTKHU.

2. IlaxTHBIM BO3/1yXOM Ha3bIBAaIOT Ta30BYI0 CMECh, OTJIMYAIONIYIOCS IO CBOEMY COCTaBY
OT aTMOC(EepHOTO BO3ayXa.

3. llaxTHBIA BO3IYyX - 3TO BO3AYX, IOJaBa€MbIii B MIAXTy BEHTHJIATOPAM TIJIABHOTO
MIPOBETPUBAHUSI.

4. [ITaxTHBINA BO3YX - 3TO BO3MYX, YAAISIEMbIH U3 IIaXTHI.

3.6.2. Kakue (hakTopsl BAUSIOT HA U3MEHEHHUE COCTaBa PyJHUYHOM atMocdepa?

1. TexHOMOTHYECKHIA TTPOIIECC, TA30HOCHOCTH YTOJBHBIX TUIACTOB U TIOPOJ, 00BOTHEHHBIX
TOPHBIX BBIPAOOTOK, JbIXaHWE IIOJEH, BBIIEICHHE TOKCHMYHBIX W YAYHIAIOMNIMX Ta30B MpHU
BO3HMKHOBEHHH aBapHM.

2. TopHO-reoNOTMYEeCKUE YCIOBUS 3alleTaHHsl YrOJbHBIX IUIACTOB, TEMIEparypa
OKPYXKAIOIIMX TMOpOoJ, (U3UKO-MEXaHWMYECKHE CBOWCTBA yINIA H €ro CKIOHHOCTh K
CaMOBO3TOPaHUIO.

3. CriocoObI MPOBETPUBAHUS, CXEMBI BEHTHIISIIIAH, CUCTEMBI pa3pa0OTKH, CXEMBI BCKPBITHS
Y TIOJITOTOBKY TUTACTOB.

4. KonngecTBO BO3/1yXa, MOJaBAEMOTO B Kaphep, peXKUM MTPOBETPUBAHUS, NTHTEHCUBHOCTh
ra30BBIJICICHNUA.

3.6.3. Uro HazbIBatoT aTMochepHbIM Bo3ayxoM? CocTaB aTMoc(hepHOro Bo3ayxa.

1. AtmocdepHBIif Bo3ayX - cMech razoB. CoctaB arMochepHoro Bo3ayxa: Oz - 20,95, N2
- 78,08% , COz - 0,93%, uneptHsie Ta3s - 0,04 %.

2. AtMocdepHBIH BO3IyX - cMech ra3oB U mapoB. CocraB armochepHoro Bo3ayxa: Oo-
10,95, N2 - 78,08% , CO: - 0,93%, uneptasie rassl - 0,04 %.

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

3. ATtmocdepHBIi BO3AyX - 3TO CMECh KHUCIOpOAa W a30Ta, OKPYKAIOIUX 3EMHYIO
noBepxHocTh. CoctaB arMmocdeproro Bo3ayxa: Oz - 21, N2 - 79%.

4. AtMocdepHbIil BO3IyX - CMECh ra30B K MapoB, OKPY)KABIINX 3€MHYIO MOBEPXHOCTb.
CocraB armocdeproro Bozmyxa: Oz - 20,95, N> - 78,08% , CO- - 0,03%, Ar- 0,93%, uaepTHBIC
rassl - 0,01 %.

3.6.4. Uro Takoe ecrecTBeHHas TAra?
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1. EcrecTBeHHOI TATOl Ha3bIBAETCS JABIKEHHE BO3yXa 110 BBIPAOOTKAM IO/ BIUSHHEM
€CTECTBCHHBIX MNPUYUH (TJIABHBIM O00pa30M, Pa3HOCTH IUIOTHOCTH BO3/ayXa, a TaKXe IO
JENCTBUEM BETPA).

2. EcTecTBEeHHO! TATOM HA3bIBAeTCs JBM)KCHHE BO3/JyXa B IIAXTHON BEHTHJISAIIMOHHOMN
CETH II0]] BIIUSTHUEM €CTECTBCHHBIX (DAKTOPOB.

3. EcrecTBeHHas Tsra - 3TO IBMKEHHUE BO3/yXa 10 TOPHAM BBIpabOTKaM,
00YCJIOBJICHHOE TEIJIOBBIMU MPOIECCAMU, TPOTEKAIOIIUMU B IIAXTE.

4. EcTecTBEHHOM TATOM Ha3bIBACTCS JBIKCHHUE BO31yXa, BEI3BAHHOE PA3IUIMEM €0
IUIOTHOCTH B OTJACILHBIX TOYKAX IIAXTHOW BEHTUISALMOHHOM CETH.

3.6.5. Kakue (hakTopsl BAMSIIOT HAa JEMPECCUIO ECTECTBCHHON TATH?

1. Ilepuox roaa, rmyOrHa pa3pabOTKH, CKOPOCTh TOJABUTAHUS JTHHUN OYMCTHBIX 3200€B,
Croco0 MPOBETPUBAHUS U CXEMa BEHTHIISIIIHH.

2. AOconroTHas ra3000MJIBHOCTH, TEMIIEpAaTypa OKPYKAaBIIMX TMOPOJ, CHCTEMa
pa3paboTKu, riIyorHa pa3paboTKH, MOITHOCTh YTOJBHBIX TJIACTOB, YCIIOBUS 3aJ€TaHUs YTOIbHBIX
IUIACTOB, T€OJIOTHYECKUE HAPYIIICHUSI.

3. HeopmnakoBas IJIaTHOCTh BO3/AyXa B CTBOJIaX, OOYCJIOBJICHHAs pa3jindueM B
TEMIIepaType, BIAKHOCTH, JaBJICHHH, XUMHUECKOM COCTaBE BO3J/1yXa, BETPOBOE MABJICHHUE, KATICK
BOJIbI B BO3AYXOMOJAIOIINX CTBOJAX.

4. DakTOophl, OKA3BIBAIOIIME BIUSHUE HA TEMIIEPATYPHBIN PEXKUM B IIAXTE U, B YACTHOCTH,
CE30HHBIE KOJIEOAHUS TEMIIEPATypPhl HAPY)KHOTO BO3/IyXa.

3.6.6. Kakue meTozp! onpeneneHus Jenpeccuy eCTeCTBEHHOHN TAru Bam n3BecTHbI?

1. 3amepa c moMOLIbIO aHEMOMETPA, JCTIPECCHOMETPa, MUKPOMaHOMETPA.

2. Pacueramu MeTO[1, HATYpHBIC 3aMEPBI.

3. 3amepsbl JenpeccuoMeTpoM, OapOMETPOM, MOTYIMITUPUIECKUI METOI.

4. OmpeneneHue 1Mo pa3HOCTH JABJICHUH, NEHCTBYIOIINX HA 00€ CTOPOHBI TEPEMBIUKH,
pazessonieii BEHTUIISIIMOHHBIH TTOTOK.

3.7. TemaTHKa KypCOBBIX IPOEKTOB (KYPCOBBIX pador)
KypcoBbie paboThl/pOEKTHI HE PETYCMOTPEHBI

4. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTiedeHue
AUCUMILTAHBI

4.1. OcHOoBHasI JiUTEpaTypa

1. MepznsikoB B.I'. JlepeBsimikun W.B. Asponorusi TOpHbIX Hpeanpuatuil. YdeOHoe
nocobue. M., PYJIH, 2013.

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

3. YmakoB K.3., bBypuakoB A.C., [lyuxoB JI.A., Mensenes .M. Asposiorusi TOpHBIX
npeanpusTHii: yueonuk. — M.: Heznpa, 1987

4.2. lonosiHUTEILHAS JIUTEPATYpPa
1. Knebanos @.C. Bo3nyx B maxte.— TpakTaT 0 MPOBETPUBAHUN YTOJBHBIX IIAXT. — M.:
Nvmmx, 1995.
2. Enunble mpaBuia 6€30MaCHOCTU NMPH Pa3pabOTKE PYAHBIX, HEPYIHBIX U POCCHITHBIX
MECTOPOXKIACHHUH ITOJIE3HBIX MUCKOMaeMbIX moa3eMHbiM criocobom (ITb 03-553-03). Cep. 03. —
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Bein. 33 / xomn. aBt. — M.: ®T'VII «HTI] mo 6e30macHOCTH B YTOJIbHOW MPOMBIILICHHOCTH
I'ocroprexnanzopa Poccumny, 2004.

3. IIpaBuna 0e30macHOCTH B YTOJIBHBIX [IaxTax
(TIb 05-618-03). Cep. 05. — Beim. 11/ xon. aBt. — M.: ®I'VII «HTLI 10 6€301MacHOCTH B yroJabHOM
IpoMbINUIEHHOCTH ['ocroprexHanzopa Poccuny», 2004.

4. Enunple mnpaBuia 0€30MaCHOCTH NpU pa3pabOTKe MECTOPOXKACHUN MOJIE3HBIX
ucKomaeMbIX OTKpBITEIM criocobom (ITb 03-498-02). Cep. 03. — Beim. 22 / ko, aBt. — M.: I'VII
«HTTI] mo 6e301macHOCTH B yroJIbHOM MPOMBIIIIIEHHOCTH ['ocropTexnamzopa Poccumny, 2003.

5.  Enunblie npaBuia 6e3onacHocTy pu B3pbiBHBIX padotax (I16 13-407-01) / koiut. aBT.
— M.: HITO OFBT, 2002.

6. PyxoBoactBO mo aeraszanuu yroipHbIX maxTt Poccuu. Munyrnenpom CCCP. — M.,
1990.

7. Meronuyeckue TIOJIOKEHUS IO BBIOOPY M NIPUMEHEHHIO HOBBIX TEXHOJIOTUI
Jiera3alliy ¥ yIpaBJICHUs] METaHOBBIICIICHHEM Ha YroJbHbIX maxTax. — JIlro6eprsr: HHI] T'TI-UT 1
uM. A.A. Cxounnckoro, 2000.

5. MarepuajibHO-TEXHUYECKOe o0ecIevyeHue

Kagpenpa «TexHuka U TEXHONOIHS TOPHOTO M He(PTErazoBOro IMpPOU3BOJCTBAY,
oOecnieunBaroIias MpernojaBaHUE JAUCHUIUIMHBL  «ADpPOJIOTHSI  TOPHBIX  HPEANPHUSATHII,
pacrioylaraeT ayJuTopusMu U jaboparopueil Ha 50 mocajouHbIX MecT. AyTUTOPUM OCHALIEHbI
ANIEKTPOHHBIMHU ITPOEKTOPAMH.

Jis opraHuzanuMu o0pa3oBaTEIbHOIO IpOLEcca CO CTYAEHTAMU HCIIONIb3YeTCs TaKkKe
MaTepHaIbHO-TEXHHUECKass 0a3a YHUBEpCUTETa, OOECleurBaronias MPOBEICHHE BCEX BHUJIOB
JEKLMOHHBIX, IPAKTUYECKUX U J1abopaTopHbIX 3aHATUH. IIpenogaBarenu kadeapsl U CTyAEHTHI
MMEIOT BO3MOKHOCTB I10JIb30BAThCSI KOMIIBIOTEPHBIMHM KJIACCaMH. Bce KOMIBIOTEPHI HMEIOT
BbIX0A B cucremy HMurtepHer. CTyneHTBl M NPENOJaBaTeNd HMMEIOT JOCTYN K 3JIEKTPOHHBIM
o0pa3oBaTesIbHbIM pecypcam, pa3MelieHHbIM B IHTepHeTe.

6. MeToanuyeckue peKOMEeHAALMHU

Metoauka mpenofaBaHus JUCLHUIUIMHBL  «ADPOJOrMs TOPHBIX HNPENIPUATHI» WU
peanu3anys KOMIIETEHTHOCTHOTO IIOJXOJa B H3JIOKEHWHM U BOCHPHUATHM Marepuana
npeaycMaTpuBaeT MCIOIb30BaHHUE CIEIYIOIUX aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS
ayJIUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHITHIA:

— ay/IUTOPHBIE 3aHATUSA: JIEKIIMHU, TPAKTHUYECKUM paboTaM, TECTUPOBAHUE;
— BHEAYAUTOPHBIE 3aHATHA: CAMOCTOSTENBHOE HW3YYEHUE OTIEIBHBIX BOIPOCOB, MOATOTOBKA K
NPaKTUYECKUM paboTam.

OoOpa3oBare/ibHbIE TEXHOJIOTMH

Bo3MokHO mTpoBeneHHE 3aHATHM M aTTecTalMid B JUCTAHIMOHHOM (opmarte ¢
MPUMEHEHUEM CHUCTEMBI AWCTaHIIMOHHOrO oOydeHus yHuBepcuteta (CJIO-LMS) Ha ocHoBe
pa3paboTaHHbIX  Kadeapoil  AJIEeKTpOHHBIX  oOpa3oBarenbHBIX  pecypcoB (D0P)  (com.
Ims.mospolytech).

[Topsimok npoBezieHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
PaCTOPSDKEHUSIMU  TIPOPEKTOpa MO y4eOHON paboTe /WM IEHTPOM Y4eOHO-METOIMYECKOM
paboTHI.
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6.1. MeToanveckne peKOMEHIANMH AJIsl IPENoAaBaTeJIsi
10 OPraHu3aunu 00y4eHUus

6.1.1. IlpenonmaBaTenb OpraHU3yeT MpPENOJABAHUE JUCLUUIUIMHBI B COOTBETCTBHU C
TpeboBanusimu "llonokeHus o0 opraHuzanuu 00pa3oBaTENbHOrO Mpolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax", yrBepx aAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHSTUH MpeEIoAaBaTesb J0BOAUT 0 CBEJCHHS CTYACHTOB COJIEP:KaHUE
paboueit mporpammel nucuuruinibl (PIIJ) u mpemocraBisieT BO3MOXKHOCTh O3HAKOMJICHHUS C
MPOTPaMMOii.

6.1.3. IIpenomaBarens 0COOCHHO OOpaliacT BHUMAaHHUE CTYJCHTOB Ha:

- BUJIbI U ()OPMBI MIPOBENICHUS 3aHATUN MO AUCLUUILIIMHE, BKIIOYAs MOPAIOK MPOBEACHUS
3aHATUH C MPUMEHEHHEM TEXHOJIOTUN TUCTaHIIMOHHOTO OOYYEHUS U CUCTEMbI AUCTAaHIIMOHHOTO
o0yuenus yauepcuteta (CIO Mocnonurexa);

- BHJBI, COJEp)KaHHE U MOPAIOK IMPOBEACHHUS TEKYIIEr0 KOHTPOJS YCHEBAaeMOCTHU B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPECTB;

- ¢opmy, comepkaHHE U TIOPSIOK NPOBEACHUS MPOMEKYTOUYHOW aTTECTAIllMH B
COOTBETCTBUU C (POHIOM OIICHOUYHBIX CPEACTB, MpeaycMoTpeHHbIM PIII.

6.1.4. JloBomauT a0 CBEIEHHsI CTYASHTOB TpauK BBITOJHEHHS YYEOHBIX padoT,
npeaycmorpeHHbix PIT/I.

6.1.5. HeoOxoaumo ¢ camMoro Hayasa 3aHSITHH PEKOMEHIOBATh CTYIEHTaM OCHOBHYIO H
JOTIOTHUTEIbHYIO JTUTEPATypy U yKa3aTh MyTU JOCTYIA K HEH.

6.1.6. B Hauane wiM B KOHLE CEMeCTpa JaTh CIHCOK BOMNPOCOB JUIsl MOATOTOBKU K
MPOMEKYTOUHOM aTTecTaluy (FK3aMeHy WU 3a4ETy).

6.1.7. Pexomennyercsi akt o3znakomienus crynaeHtoB ¢ PIIJl m rpaduxom paboTbi
MUCHbMEHHO 3a)UKCUPOBATH MOMUCKHIO CTYJEHTA B TUCTE O3HaKOMJIeHHs ¢ conepkanue PIT/I.

6.1.8. IlpenomaBaTenu, BemylIUil JIEKIIMOHHBIE W TPAKTUYECKHE 3aHATHSA, TOJIKHBI
COTJIaCOBBIBaTh TEMATUYECKUU IUIAH MPAKTHUYECKUX 3aHATHUN, UCIOIb30BaTh €IUHYIO CHCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX ITOHSITHN AUCIUTLTNHBI.

6.1.9. Ilpu moAroToBKE K CEMHHAPCKOMY 3aHATHIO 110 TEPEYHIO OOBSABICHHBIX TEM
IPenoJIaBaTel0 He0OXOAMMO YTOYHHTH IJIAH MX TPOBEACHUS, MPOIyMaTh (HOPMYITHPOBKH U
coJiepKaHue Y4eOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCA C MEpEeYHEM
BOTIPOCOB T10 TEME CEMUHAapa.

B xoJze cemrHapa BO BCTYIUTEIBLHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAUUMOCTh TEMBbI
CEMHMHAPCKOT0 3aHSATHS, ONMPEICITUTh TOPSIIOK €T0 MPOBEICHHS, BpeMsI Ha 00CYKICHHE KaXKIO0TO
yaebHoro Bormpoca. [IpumMeHsisi (GpoHTaIBHBI ONMPOC TaTh BO3MOXKHOCTH BBICTYITUTH BCEM
CTYZAICHTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3akmounTeNbHOM 4acTH CEMHUHAPCKOTO 3aHSTHS CIIETyeT MOJBECTH €ro MTOTHU: JaTh
OLIEHKY BBICTYIJICHUH KaXIOro CTyJAeHTa M Yy4yeOHOW Trpynmbl B IeoM. PackpbiTh
MIOJIOKHUTEIIFHBIE CTOPOHBI W HEJOCTATKH TPOBEIEHHOTO CEMHHAPCKOTO 3aHsTHA. OTBETHTH Ha
BONPOCHl CTYACHTOB. BbInaTh 3agaHMs AJIi CaMOCTOATENbHOM paboThl MO MOATOTOBKE K
CIIEAYIOIEMY 3aHSTHIO.

6.1.10. LlenecooOpa3Ho B X0/1€ 3aLIUTHI J1a0OPATOPHBIX PadoT 3a7aBaTh BHICTYIAIOIIUM
U ayJAUTOPUH JIOTIOJTHUTEIIFHBIC U YTOYHSIOIINAE BOMPOCHI C IENIbI0 BESICHEHUS MX TO3HIIAHN 110
CYIIECTBY 00CYKIaeMbIX POOIEM.

Bo3moxxHO TIpoBeneHHME 3aHATHNA W aTTeCTalMid B JUCTAHIIMOHHOM (Qopmare ¢
IPUMEHEHHEM CHCTEMBbl JTUCTaHUUOHHOro o0ydeHus ynusepcutera (CHO-LMS). Ilopsaok
NpOBEICHUS padoT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OT/IEIbHBIMA PACTIOPSIKEHUSIMA
MPOpEKTOpa Mo yueOHO# paboTe U/WiIH LIEHTPOM yueOHO-METOTUIECKON PabOoTHI.
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6.2. MeToauueckue YKazaHnud 1Jisd oﬁyqamumxca 10 OCBOCHHMIO M CHHUIIJIMHBI

6.2.1. CrygmeHT ¢ caMOro Hayaja OCBOCHHUS JUCHUIUIMHBI JOJDKEH BHUMATEIHHO
03HAKOMUTCS ¢ paboyei MporpaMMoil TUCHUTUTHHEIL.

6.2.2. CtyneHnTy He0OXOJMMO COCTaBUTh AJIs ce0s rpaduK BHITOIHEHUS y4yeOHBIX padorT,
npenycmotpeHnbix PITJ ¢ yuétom TpebGoBaHU IpYrux NUCHUIUIMH, U3Y4aeMbIX B TEKYIIEM
cemecTpe.

6.2.3. IIpu poBeiCHUH 3aHATUN U TIPOLIETYP TEKYIIECH U MPOMEKYTOYHOU aTTECTAIIH C
UCTIOJIb30BaHUEM MHCTPYMEHTOB MH(OPMALMOHHOW 00pa30oBaTeIbHON Cpeabl AUCTAaHIIMOHHOTO
obpaszoBanusi yHuBepcurera (LMS Mocnonurexa), kak BO BpeMsl KOHTAKTHOW padOTHI ¢
npernojiaBaTeyeM, Tak ¥ BO BpPEMsI CaMOCTOSITEILHONH pPa0OTHl CTYACHT JOJDKEH 00ECHednTh
TEXHUYECKYI0 BO3MOKHOCTH JHMCTAaHIIMOHHOTO MOJKIIOYEHHUS] K CHCTEMaM JAUCTAaHIMOHHOIO
oOyuenus.  [Ipu OTCYTCTBHM Takoil BO3MOKHOCTH OOCYAWTH CUTYAIMIO C IPENojaBaTelieM
JUCIUTUIAHBI.

7. ®oHI OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

KonTpons ycmeBaeMocTH ¥ KayecTBa IOATOTOBKHA MPOBOJUTCS B COOTBETCTBHE C
tpeboBanusmu "IlosnoxkeHuss o0 opraHu3anuMu 00pa3oBaTENbHOTO mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe".

JUiss KOHTpOJI YCIIEBAEMOCTM M KauecTBa OCBOCHMS JUCLUIUIMHBI HACTOSIIEH
IPOTPAMMOI1 MIPEyCMOTPEHBI CIEIYIOIINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYILUH KOHTPOIIb);
- IPOMEKYTOYHAs aTTECTALHSI.

B npornecce 00yueHns UCIONB3YIOTCS CIEAYIOIINE OLIEHOYHBIE (POPMBI CAMOCTOSITEIBHOM
paboTHI CTYZCHTOB: OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M TIPOMEKYTOYHBIX
aTTeCTalu:

7.2. lllkaia 1 KpUTEPHUHU OLICHUBAHMS Pe3YJIbTATOB 00y4YeHUS

[lokazarenem oOlEHMBAaHUS KOMIETEHLIMH Ha pa3IMYHBIX 3Tanax HUX (OpMUPOBaHUS
SBJISIETCSA TOCTH)KEHUE OO0YYaroIMMUCS TUIAHUPYEMBIX pe3ybTaToOB OOy4YEHMs 10 AUCLUIUINHE
(MomyIto).

[IIkanbl OLIEHUBAHHUS PE3YJIHTATOB MPOMEKYTOUYHOM ATTECTALIMM U UX OMHCAHUE:

@opMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

IIpomexxyTounas arrectanus oOyuaromuxcss B (opMe »5K3aMeHa MPOBOAMUTCA IO
pe3ysbTaTtaM BBIMOJIHEHHsI BCEX BUJOB Y4eOHOI paboThl, MPELYCMOTPEHHBIX YUEOHBIM IJIAHOM
[0 JIaHHOW JUCHHUIUIMHE (MOZYINIO), MPH 3TOM YUYHUTHIBAIOTCS PE3YJIbTaThl TEKYLIEr0 KOHTPOJISA
yCIIEBAEMOCTH B TEUEHUE CEMECTpA.

O1eHKa CTENeH! JOCTHXKEHHS 00YJaloIMMHCS TUTAHUPYEMBIX PE3yIbTaTOB 00yUeHHUS I10
TUCHUTIINHE (MOIYJII0) TPOBOJUTCS TperojaBaTeeM, BEAYIIMM 3aHATHS IO JUCIHUIUINHE
(MOZyNI0) METOJIOM OJKCIepTHOW oueHkd. [lo uToram mnpoMexyTOYHOH aTTecTaluu 1o
JTUCIUATITNHE (MOJYJTIO) BBICTABISIETCS OIIEHKA «OTIUYHOY, "Xopomio", "yIOBIETBOPUTEIHLHO" UITH
«HEYAOBIETBOPUTEILHO».

HGO6XO)II/IMI)IM YCIOBUEM  TPOXOKACHUA HpOMC)KyTO‘IHOfI arTrecraliumn  ABJISICTCA
BBIIIOJIHEHHE BCEX BHJOB pPabOT, MPeryCMOTPEHHBIX JaHHOH paboueil mporpamMmoi 1o
JUCHUITIINHE.

Ecniu  He  BBINONHEHBI  HEOOXOAUMBIE  YCIIOBHA, CTYNEHTBl  IOJY4aroT
«HEYIOBJIETBOPUTEIILHO.
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Ixana oneHnBaHuA ISl 3aUeTa / DK3aMeHa:

HlIxana ouenusanus

Onucanue

Omauuno

Buinonnenvt 6ce 6uodvt yuebnoiu pabomovl, npeodycmompeHHble
yuebnvim naanom. CmyoeHm OemMOHCmpupyem Ccoomeemcmaeue
3HAHUL,  YMEHUL,  HABbLIKO8  NPUBCOCHHbIM 6  MadIUYax
nokasameneu, — onepupyem — NPUOOPEMEHHbIMU  3HAHUAMU,
VMEHUSAMU, HABLIKAMU, NPUMEHSAEM UX 8 CUMYAYUSX NOBbIUEHHOU
cnoschocmu.  Ilpu  smom  moocem — Ovimb  OOnyujeHa
HEe3HAUUMeNbHAsL  OWUOKA, HEeMOYHOCMb, 3ampyoOHeHue npu
AHATUMUYECKUX ONepayusx, nepeHoce 3HAHUll U YMeHUll Ha Hosble,
HeCmaHoapmmubvle CUmyayuu.

Xopowio

Buvinonnenst 6ce 6uodvl yuebHOU pabomvl, npedycMOmpeHHbvle
yueonvim  naanom. Cmyoewm — OeMOHCmMpUpyem — HenoHoe,
npasuibHoe  COOMEemcmeue  3HaHUul,  YMEHUll,  HABbIKOG
npueedeHHviM 68 Mmabauyax nokasameneu, AubO eciu npu 3Mom
OvLIU donyuenvl 2-3 HecyujecmeeHuble OUUOKU.

Yooenemeopumenvro

Buvinonnenst 6ce 6uodvl yuebHOU pabomvl, npedycMOmpeHHbvle
yuebnvim naanom. CmyoeHm OemMOoHCmpupyem CcoOmeemcmeue
3HAHULL, 8 KOMOPOM OC8EWEHA OCHOBHAS, HAUDOOIee BANCHASL YaACb
Mamepuand, Ho npu 3Mom OONYujeHa 0OOHA 3HAYUMENbHASL OUUOKA
UU HEMOYHOCHb.

Heyooenemsopumenvro

He evinoanen ooun unu 6onee 6udos yuebHou pabomet,
npeoycMompenHuix yueonvim nianom. Cmyoenm oemoncmpupyem
HenoiHoe coomeemcmeue sSHaHUll, YMeHUll, Ha8blK08 NPUBEOCHHbIM
6 mabauyax noxkasamenetl, 0ONYCKAIOMCs 3HAYUmMelbHble OUUOKY,
NPOABIIAEMCs. OMCYMCmeue 3HAHUL, YMEeHUll, HABbIKO8 No psdy
nokazameinet, cmyoenm ucnvimuleaem 3HauUmMenbHble
3ampyonenus npu Onepuposanuu SHAHUAMU U YMEHUAMU NPU UX
nepexoce Ha HO8ble CUMYAYUU.

7.3. OneHouyHbIe cpeacTBa

7.3.1. Tekymumuii KOHTPOJIb

Jlyis mpoBeIeHUs TEKYLIEro KOHTPOJIS IPUMEHSIFOTCS CIeAYIOUIe GOPMbL: KOHMPOIbHASA

paboma, mecmai.

7..3.2. IIpome:kyTOUHAS aTTECTALUSA

[TpoMexyTodHast aTTecTalus MPOBOTUTCS B 8 ceMecTpe oOydeHus B popme dK3aMeHa.

DK3aMeH MPOBOJUTCS MO OHMIIeTaM, OTBETHI MTPEIOCTABIISIOTCS MUCHMEHHO C
MOCIICAYIONUM YCTHBIM coOeceioBaHreM. bruneTsl (hOpMHUPYIOTCS U3 BOIIPOCOB
MPEJICTABICHHOTO HUXKE MePEeUHSI.
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PersiaMeHT npoBeeHUs IK3aMeHa!

1. B Ouner Brirouaercs (3) Bompoca U3 pa3HbIX pa3iesioB JUCITUTIINHBI

2. [lepedenpb BOPOCOB COOTBETCTBYET TeMaM, U3yUYE€HHBIM Ha JICKIIMOHHBIX U
71a00pPATOPHBIX 3aHATUAX (TIPHUIIAraeTCs ).

3. Bpewms Ha MOAroTOBKY NMCbMEHHBIX OTBETOB - 710 40 MuH, ycTHOE co0ecei0BaHuE -
10 10 MunHyT.

4. IlpoBenenue arrecTaluy (3a4eT/7K3aMeHa) ¢ MCIOJIb30BAaHUEM CPEJICTB AJIEKTPOHHOTO
0o0y4yeHMsI U AUCTAHLMOHHBIX O0pPa30BaTENbHBIX TE€XHOJOTUH BBINOIHIETCS B COOTBETCTBUU C
yTBEpX AEHHBIM B YyHUBepcutere '"llopsakoM mpoBeAcHHsT MPOMEXKYTOUHOM aTrTecTaluu C
UCIIOJIb30BAHUEM CPEJICTB 3JIEKTPOHHOIO OOYy4eHUs U AMCTAaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHil"

IIpomexyTouHasi arrecTanusi NPOBOAMTCA B CPOKH, YCTAHOBJIEHHBIC YTBEPXIECHHBIM
pacnucaHueM 3a4€THO-DK3aMEHALIMOHHOM ceccud. Jlo naTel NPOBENEHUS IMPOMEKYTOYHOU
aTTeCTallUd CTYIEHT JOJDKEH BBIIOJIHUTH BCE MPAKTHYECKUE, JJAOOPATOpHbIE U KOHTPOJIbHBIE
paboThI, IPeyCMOTPEHHBIC HACTOSIIIEH paboUueit MPOrpaMMOi TUCITUTUIUHBL.

7.3.3. Borpocsl 1J1 IOATOTOBKH K IK3aMeHY

. XapakTepucTuka aTMoc(hepHOro Bo3/lyxa U ero COCTaBHBIX 4acTeH.

. XapakTepUCTHKA IIAXTHOTO BO3/lyXa U €r0 COCTaBHBIX YaCTEM.

. [IpenenbHO JOMyCTUMBIE KOHLIEHTPALMU BPEAHBIX U SJOBUTHIX T'a30B B PYJHUYHOM BO3AYXE.

. Ucrounmku oO6pa3oBaHus MbUIM B maxTax. [IpeenbHo AOMYyCTUMbIE KOHIIEHTPAIMN TIHUIH B

PYIHUYHOM BO3yXE.
. Ucrounuku BeigeneHus: Mmetana. JlomycTumoe cojep:kane METaHa B TOPHBIX BBIPAOOTKaX.
. MeTaHO@MKOCTh M1 METaHOHOCHOCTb YTJIs (oposl). [Ipeaensl B3ppIBUATOCTH METaHa B
CMECH C BO3IYXOM.

7. lllaxTHas nbuTb. ['Oproune u B3phIBUATHIE CBOKMCTBA NBUTH. [Ipenensl B3pbIBAEMOCTH
B3BCILICHHOM IBUIH.

8. IIJIK mbutt B pyqHUYHOM Bo3ayxe. OCHOBHBIE MEPONPUITUS IO OOpbOE CO B3phIBAMH
YTOJIbHOM IBUIN.

9. OcHOBHBIE HCTOYHHKHU Tera B maxTe. CrocoObl perynupoBaHus KITMMATUYECKUX YCIOBHIH B
TOPHBIX BBIPAOOTKAX.

10. AGcontoTHAs ¥ OTHOCUTENBHAS Ta3000MIBbHOCTD I1axT. KaTteropuu maxr no
ra3000MJIBHOCTH.

11. Jlerazarust yroypHbIX 1axT. Kputepuii mesnecoo0pa3HOCTH MTPOBEACHUS IeTa3alliu.

12. T'a30BbIit OanaHc maxTel. ATMOC(epHOe JaBiIeHHE B [IaXTe.

13. Onpenenenue naBaeHus: B HEMOBUKHOM BO3/lyXe (OCHOBHOE YpaBHEHHUE a3pPOCTAaTHKN).
3akonsl [Tackans u Apxumena.

14. Bunp! naBiieHus B ABHKYIIEMCS BO3ayxe. PeXXKUMbI  JBMIKEHHUS BO3/yXa B IIaXTe.
Kputnueckoe 3nauenue uucna PeitHonbca.

15. Jlenpeccus ropHoii BeipaboTku. OmnpeaeneHne o0menaxTHOl Jenpeccuu.

16. 3akoH coxpaHeHHUs! MacChl. Y paBHEHHE HEPA3PBIBHOCTH MOTOKA.

17. 3akoH coxpaHeHus PHEprun. Y paBHeHue bepHym.

18. AspoauHaMuueckoe COTMPOTHBIICHUE TOPHBIX BBEIPaOOTOK. ENUHUIIBI H3MepeHus,
MpUpOAA U BUJIBI a3POJIMHAMUYECKOTO COMTPOTUBIICHHUS.

19. DKBUBaJIEGHTHOE OTBEPCTHUE IIAXTHI.

20. OcHOBHBIE 3aKOHBI AYPOJMHAMUKH. Y paBHEHUE HEPAZPBIBHOCTH ISl Pa3BETBIEHHOIO ITOTOKA
BO3/1yXa MPHU €ro CTAllMOHAPHOM JIBU>KEHHH.

21. BeHTWISIIMOHHAS BETBb, Y3€JI, SSUCiKa, BEHTUIISALIMOHHBIN KOHTYp. DopMyna Ditnepa 1is
BEHTWJISILUOHHOW ceTH. [IepBbIil 1 BTOPOI 3aKOHBI CETEN.

22. Bunpl coeTMHEeHHs TOPHBIX BBIpaOOTOK. CBOMCTBA TUATOHAILHBIX CETEH.

AW~

AN DN
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23.
24.
25.

26.

27.

28.
29.

30.

31.
32.
33.
34.
35.

36.
37.
. YpaBHEHHE SHEPIUU BO31YLIHOI'O IIOTOKA.
39.
40.
41.
42.
43.

38

44.
45.

46.

47.

48.
49.

AHaJIUTHYECKHE METO/bl pacueTa BEHTWIALIMOHHBIX CETEHN MPU PA3JINYHBIX CXEMax
COCTMHECHUS BBIPaOOTOK.

Omnpenenenne eCTeCTBEHHOHN TATH Bo3ayxa. OCHOBHBIE (DaKTOPHI, BIUSIOUINE HA BETUUYNHY
ee JICIPECCHH.

MeTto1b1 OnIpeeNeHns JENPECCUU €CTECTBEHHON Tru. OTpuaTesibHas U IOJ0KUTEIbHAS
€CTECTBEHHBIE TATU. [ [puurHBI MX BOSHUKHOBEHHS.

3aBUCUMOCTb JIETIPECCUM TOPHOU BBIPAOOTKH OT BEJIMUUHBI [10JIO)KUTEIBHON €CTECTBEHHON
TArU. BiusiHue ecrecTBEeHHOM TArM Ha paboTy BeHTWISATOpa. BiinsiHue paboThl
BEHTWJISITOpPA HAa BEJIMUMHY €CTECTBEHHOU TATH.

Crioco0b! perynupoBaHusl paciipesieieHueM Bo3ayxa. OTpunarenbHoe peryaupoBaHue.
[TonoxxurenbHOE PEryaIupoOBaHUE.

TexHHUYECKUE CpeaCcTBa pErylIupoBaHus BO3AyXa.

VYTeukn Bo3ayxa B IIaXTax. Y TEUKH BO3yXa 4epe3 BEHTUIISALIMOHHBIE COOPYKEHHUS. Y TEUKH
BO3/1yXa 4epe3 BbIpadOTaHHbIE IPOCTPAHCTBA. MepONpHATHS IO YMEHBIIEHUIO yTeUeK
BO3/yXa.

YcnoBus, onpenesiomue NepeHoc BpeAHOCTEN: YCIOBUsI MOCTYIUIEHUSI BPEJHOCTEH B IOTOK,
CBOICTBa IEPEHOCUMBIX CYOCTaHIMM, BIUSHHAE PEXUMA JBHKECHHSI BO3TYyXa.

KoHBEKTHBHBII, MOJEKYISPHBINA U TYpOYIEHTHBIN I'a30BbI€ IOTOKH.

KoaddunmeHt HepaBHOMEPHOCTH Ta30BbIICICHHUS.

CrauuoHapHbIe U HECTALMOHAPHBIE I'A30IMHAMUYECKUE TIPOLIECCHI.

[Ipormecce ra3omnepeHoca B BBIpaOOTKax M BEIPAOOTAHHBIX IPOCTPAHCTBAX.

["a3onepeHoc Ipu NEpUOAUYECKOM Ta30BbLIEICHUH. [‘azomepeHoc MNpU MOCTOSIHHOM
ra30BbIJICICHUN.

ITpouecc ocaxnenus neuiu. [Iponecc cayBanus oceBILEH IIBLIN.

BiusiHue ckopocTH BO3IYIIHOTO MOTOKA HA COJEP KAHKE IIBLIU B BO3AYXE.

TernnooOMeH MeX /1y BEeHTWISIIIMOHHBIM ITOTOKOM U TOPHBIM MacCHBOM.

[Tporno3upoBaHue TeMIIEPATyphl IMIAXTHOTO BO3yXa.

Bentunsuuonnsle coopyxeHus. KoHTpoJib BEHTUIISILIMY [IaXT.

VICTOUYHUKHM TATH ABMKEHMS BO3/yXa B IIaXTe.

Bentunsartopsl. [lonHas u cratnyeckas 1eMpeccu BEHTUIIATOPA. XapaKTepUCTUKA U 3aKOHbI
paboThl BeHTHWIIATOpa. CXEMBI COBMECTHOM pabOThl BEHTHWIIATOPOB B IAXTHOM CETH.

O6unacTp ycToitunBoil paboThl BeHTUIsATOpa. MlcXo1HbIe JaHHBIE AJI BEIOOpA BEHTUIISITOPA.

Cxembl ¥ c1ocoObl BEHTHIIALUH IaXT U PYAHUKOB. CXeMbl BEHTHIISALMH C
NocCJeI0BaTENbHBIM U 000CO0JIEHHBIM pa30aBiIeHUEM BPEIHOCTEH.

CxeMmbl ¥ cr1ocoObl BEHTHIISALIUM OYUCTHBIX U TYIIHMKOBBIX BBIPA0OOTOK 3a CUeT OOLIenaXTHOM
nenpeccuu. [IpenMyinecTsa 1 HEIOCTATKU.

PacueT konnuecTBa Bo3yxa JJis IPOBETPUBAHUS TYTUKOBON BbIpaOOTKH. BrIOOD
BEHTWJISITOPA MECTHOTO NMPOBETPUBAHUS.

Kputnueckas 1yinHa ropHBIX BBIPaOOTOK.

DaKTOpBkI, ONpEAEIAIOIINE KOJIUIECTBO BO3AYyXa, HEOOXOJUMOE JUIsl TPOBETPUBAHUS 3a00€B
HOJATrOTOBUTENILHBIX BHIPAOOTOK?

50 YcnoBus ¥ MOpsiIOK BEIOOpa BEHTUIISITOPA MECTHOTO MPOBETPUBAHUS.

51.
52.
53.
54.

55.
56.

[Tporno3 ra3000MIBHOCTH IIAXT.

ITopsimok MpOEeKTHPOBAHUS BEHTHIIALIMM [IAXT.

Br160p cxeMbl u crioco6a BEHTHIISAILUH IaXThl (Y4acTKa).

MaxkcuManbHO AOMyCTUMas Harpy3ka Ha JiaBy 1o (pakTopy ra30BbIAENIEHUS HA YTOJIbHBIX
n1axrTax.

Ornpenenenne KOJINYECTBA BO3/1yXa ISl BEHTWISLAN AXT U PYIHUKOB.

Br160p BeHTUIIATOPA TTIAaBHOT'O IPOBETPUBAHMS.
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