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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 BCHTUJIINUOHHBIX CUCTEMAX I'OPHBIX HpeZ[HpI/HITI/If/'I,
0 IpUYMHAX M3MEHEHHs COCTaBa IMIAXTHOW aTMoc(depbl M CHOco0ax MOANEp)KaHHS B TOPHBIX
BBIPA0OTKAX HAJUIEKAINETo [0 KIMMAaTUYECKUM MapaMeTpaM, YUCTOTE U 0€30MacHOCTU cOCTaBa
BO3/lyXa, O HAa3HAYCHUH W (PYHKIMAX CHCTEM BEHTWIALMH TOPHBIX NPEINPUATHH, €€ POJU B
oOecrieyeHnn 6€30MACHOCTH NIPU BEJICHUH TOPHBIX PadoT.

K ocHOBHBIM 3aJauyaM OCBOCHHS JUCLUILIMHBI «ASPOJIOTHS TOPHBIX IMPEATPHATHID
CJIelyeT OTHECTH:

- BBIpaOOTKA YMEHUI U HABBIKOB IPOCKTUPOBAHUS BEHTHJISIIIUU TOPHBIX TPEIIPUSITHH,
HCIIOJIb30BAHHA COBPCMCHHBIX CII0cO00B M TEXHHUYECKUX CpCACTB KOHTPOJIA U HOpMaJIMU3aluU
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).
«AdpOoJIOTHSl TOPHBIX NPEANPHUATHI» B3aUMOCBS3aHA JIOTUYECKH M COJEPKATEIHHO
METOJMYECKH CO CACAYIOIIMMU AUCIUIUIMHAMH U MPAKTUKAMH:
B 6asosoii vacmu (b.1.):
- MaremaTuKa,;
- dusuka;
- 'eomexaHuKka;
- bezonacHOCTh BeJieHUsI TOPHBIX padOT U TOpHOCTACATEIIBHOE JIEIIO;
- be3onmacHOCTh KHU3HEIEATCIIHHOCTH;
- 'mapomexaHuka;
- TerroTexHmKa;
- ['opHONIpOMBILIIIEHHAS KOJIOTHSI.

B pesynprare OCBOCHUS JUCHUIUIMHBI (MOAyNsl) Yy oOydaroumuxcsi (GOpMHPYIOTCS
CIEeyIOIINe KOMITETEHIIUHU U IOJKHBI ObITh IOCTUTHYTHI CIEAYIONIUE PE3yIbTaThl 00yUeHHUs KaK
sTan (OPMHUPOBAHUS COOTBETCTBYIONIUX KOMITETEHIIUMN:

Kon B pesyabTare ocBoeHUs
KOMIIeTeHIIUH o0pa3oBaTe/IbHOM Ilepeuens nuIaHNpyeMbIX pe3yJIbTATOB
NPOrpamMMbl o0y4eHus1 O AUCHMILINHE
00y4aIoIIMICA 10JIKEH
00J1a1aTh

OIIK-6 TOTOBHOCTBIO 3HATh:
HCII0JIb30BATh Hay4yHbIE * Hayynsle OCHOBBI BEHTWJISIIMU H
3aKOHBl M METOJABl  IpH | I€ra3alliM  TOPHBIX  NOPEANPUATHA U
OLICHKE COCTOSIHUS | MECTOPOXKIACHUM. HopmartusHbIe
OKpyXXarolen cpenpl B | JOKYMEHTHI o 0€30macHOCTH u
chepe (QYHKIIMOHUPOBAHMS | IPOMBIIUICHHON CaHUTapUu npu
IIPONU3BOJICTB 10 | MPOCKTUPOBAHHUH, CTPOUTCIILCTBE n
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 HPOBETPUBAHMS 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 MIPOU3BOJICTBA; 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 CcocTaB aTMoc(epbl TOPHBIX
HMPEATPUATUI

BJIAJCTh:

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

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
paszenaM u BuaMm 3aHATHH npezactasieHsl B [Ipunoxenun 1.

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTD

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 U3yYEeHUS JUCHUIINHbBI

3.2.1. 3aounas ¢popma oOyueHHS

Buabl yueOHoili padoThl,
= BKJIIOYASI CAMOCTOSITEIbHYIO
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 (pyIHUKOB) 3 1 2 - 25
5. Bentusiust kapbepoB 3 - - - 25
6. [IpoekTHpOBaHNE BEHTUIISIIMOHHBIX 3 i ] i 35
CHCTEM TOPHBIX MPEIITPUSATHIA.
Bcero uacoB no aucuuruimHe 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
o TropHbIM BbIpaOoTkaMm. ['a3000mibHOCTH maxThl. COCTaBHbIE YAacTH LIAXTHOTO BO3JyXa.
CriocoObl  M3MepeHus coJepXkaHus Tra3oB B  Bo3ayxe. HopMaTHBHBIE JTOKYMEHTHI,
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 MbUTH. CrIocOObI U3MEPEHMH 3aIbIJICHHOCTH BO3/1yXa.

1.3. TemoBoi pe’KUM Py THHKOB.

MUKpOKIMMAT PyTHUKOB. TepMOBIa)KHOCTHBIE TAPaMETPBI IAXTHOTO BO3IyXa.
®dakTopsbl, onpeAessIoIre TeIIoBoi pexxum. TemnoBoit Oananc. KonauumonupoBanue
HIAXTHOTO BO3yXa. MepsI 1o 00ecrieueHHI0 HOpMaTHBHBIX TapaMeTPOB MUKPOKIIMMATa Ha




pabouux Mectax. OCHOBBI pacyeTa yCTaHOBOK KOHIUIIMOHUPOBaHUA Bo3ayXxa. KoHaULIMOHEPHI,
IPUMEHSIEMBIE Ul TOPHO-TPAHCIIOPTHOI'O 00OPYAOBaHMUSL.

Pazoen 2. Aapomexanuka 2opHslX npeonpusmuil

.2.1. OCHOBHBIE 3aKOHBI AXPOCTATUKH U A3POAUHAMHUKH.

OcHoBHOE ypaBHEHHUE adpocTatuku. bapomerpuueckue popmyisl. [loHSITHE MApIIUATBHOTO
naBienus. 3akoH [Tackais. 3akon Apxumena.

Turel BO3MYIIHBIX TOTOKOB B TOPHBIX BBIPAOOTKAX M WX OCHOBHBIC XapaKTEPUCTHKH.
CBOOOHBIE ¥ MTOTyOTpaHUYCHHBIC CTpyH. OrpaHUUEeHHBIC BO3AYIIIHbIC TOTOKU. P&XXUMBI IBUKCHUS
BO3/yXa B IaxTax. Bujpl 1aBnenus B
IBWKYyIIeMcs: Bo3ayxe. Jlenpeccusi. 3aKoHBI COXpaHEHUWs. YpaBHEHHE BepHyIUH, ero ciencTBusl.
3aKOH CONPOTHUBIICHHUSL.

2.2. A>pouHaMHYEeCKOE COPOTHUBIICHHE TOPHBIX BHIPAOOTOK.

[Mpupona ¥ BUIBI adpOAMHAMUYECKOTO CONpoTUBICHHUA. CONPOTHUBICHHE TPEHUS.
MecrtHoe compotuienue. Jlo6oBoe comporusienne. OOmme 3aKOHOMEPHOCTH MPOSBICHUS
a’pOJIMHAMHUYECKOT0  compoTuBieHus.  Egununel  u3Mepenus.  CrocoObl  CHMDKEHUS
a3pOAMHAMHUYECKOTO COPOTUBIICHUS.

2.3. OunbTpaOHHBIC TCUYCHHS B IIAXTAaX.

Ompenenenne QUIBTPAMOHHOTO TedeHUs. Ero ocHOBHBIE XapakTepucTuku. Buapl 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).

Knaccudpukanus IBC. OcHoBHbIe 3akoHBI nBUkeHHs Bozayxa B LIBC. Ilonstue
XapaKTEPUCTUKH BBIPAOOTKU M CETH LIAXThl (PyJHHUKA).

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

2.5. ICTOYHMKY TATH B pyIHUKAX.

[IpuHnun co3panus aBwkeHus Bosayxa. [llaxtHele BeHTHnsATOpbl. THnmbl U
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 BEHTHJISLIUOHHYIO CETh.

XapakTepucThKa ceTd. XapaKTepUCTHKa BEHTWIATOpa. PaboTa OIHOTO BEHTHIIATOpA.
CoBmecTHas paboTa BEHTHJISATOpPa M ecTecTBeHHOM TAru. CoBmecTHas paboTa HECKOJIbKUX
BEHTHJISITOPOB. PaboTa 1O3€MHBIX BCITIOMOTATENILHBIX BEHTHIIATOPOB.

2.7. PerynupoBaHue pacripeieieHus] BO3IyXa B IaXTHOW BEHTUJISIIIMOHHOMN CETH.

Crocobbl  u  cpeactBa peryiaupoBaHus. IlojmoxurenbHoe ¥ OTpULIATENBHOE
perynupoBanue. HM3meHeHue pexuma paOOThl TJIABHOIO BEHTWIATOpPA. YBEIHUYEHHE U
YMEHBIICHHUE adpOAMHAMUYECKOTO COMPOTUBIECHHS BBIPAaOOTOK. PerynupoBaHue ¢ 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.

®dusnueckre XapakTepUCTHKH MIAXTHBIX Ta30JUHAMHYECKUX ITPOLIECCOB. 3aKOH COXPAHEHUS
Macchl. YpaBHeHUs] KOHBEKTHBHOH muddysun. Koadpuument muddysuu. CraumonapHsle u
HECTalIOHAPHBIE ra30AMHAMUYecKHe Tmporecchl. J(uddys3us aktuBHBIX ra3oB. CIOeBble CKOIUICHUS
ra3os.

3.3. Tlpomecchl Ta30BBIACICHUST W Ta30lepeHOCa B BHIPAOOTKAX M BBHIPAOOTAHHBIX
MIPOCTPAHCTBAX.

Wcrounuku ra3oBbinencHus. ['a30BbIIEICHHEe ¢ OOHAaXCHHOW ITOBEPXHOCTH TOPHOTO
MaccuBa. ['a3oBblaenenue u3 oTOUTOM TOPHOM Macchl. ['a30BbIIeTIeHHE MTPH B3PBIBHBIX paboTax.
["a3oBbIACTIeHNE W3 BBIPAOOTAHHOTO MPOCTPAaHCTBA. [ a30BbIIEICHHE TIpH paboTe IBUTATENCH
BHYTPEHHETO CrOpaHusl.

['azonepeHoc mpu nepuoOAMYECKOM Tra3oBblIeIeHUU. ['a3omepeHoc mpu MOCTOSHHOM
ra3oBBICICHUU. ['a30mepeHoc B TYMHUKOBBIX BbIpaOOTKax. ['a3omepeHoc NpHU BEHTHIISIUU
BBIPAOOTKH ¢ penupKyIsiiueit. ['azonepeHoc B CKBO3HBIX BBIpAOOTKAX: B JIaBaX, BEHTUJISIIMOHHBIX
mTpekax, B Kamepax. [‘a3zomepeHoc B BbIpaboTaHHOM mpocTpaHcTBe. [lepexoanbie
ra3oJJMHaMUYECKHE MPOIECCHI. Y TIpaBICHNE METAHOBBIICIICHUEM B TOPHBIC BEIPAOOTKH.

3.4. OcHOBBI IIaXTHOW MBUIEBON TMHAMUKH.

OcHoBHble mTOHATUS M omnpeneneHus. llpomecc ocaxnaenuss nbutd. TypOyneHTHas
nuddy3ust meiu. [Iporecc cayBanus oceBIIei MbUTH. BiusHIe CKOPOCTH BO3IYIIIHOTO MTOTOKA HA
COJIepXKaHue NbUIA B BO3AYXE.

3.5. OCHOBBI IAXTHOM TEPMOTUHAMUKHU.

YpaBHEHHE dHEPTUU BO3AYIITHOTO MOTOKA. OIpeeieHne BIarocoIep>Kanus MaxTHOTO
Bo3ayxa. TemnmooOMeH Mexay BEHTWIISIMOHHBIM TOTOKOM W TOPHBIM  MAacCHBOM.
[TporHo3upoBaHue TEMITEPATyPHI IIAXTHOTO BO3TyXa.

Pazoen 4. Benmunayus waxm (pyoHuxos)

4.1. BeHTUJIALIMOHHBIE COOPYKEHHMSI B IIAXTaX.

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

4.2.YTeuku Bo3ayXa.

3nauenue yreuek. OmpezneneHus U kinaccudukanus. YTEUKH yepe3 BEHTHISALUOHHbBIE
COOpYKeHMs. YTEukHu depe3 BhIpaOdOTaHHOE MPOCTPAHCTBO. MepomnpusTHS MO yMEHBIIEHUIO
yTEYeK.

4.3. BeHTWIIAMS BBIEMOYHBIX YYaCTKOB.
[ToHATHE BBIEMOYHOTO U BEHTHJISILIHOHHOTO y4acTKOB. TpeGoBaHus K cxemam
BEHTWISILIMM y4acTKOB. CXeMbl BEHTUISILIMA 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. BeHTWsIuMA BBIPpAOOTOK OOJBINON JIMHBI. BEHTUIALMS TYHNHKOBBIX Kamep.
Bentmwisinmonnoe obopynosanue. [IpoekTupoBaHre BEHTHIISIMH TYTUKOBBIX BEIPAOOTOK.

4.5. C1oco0OBI ¥ CXEMBI BEHTHUIALIUN

Croco0Obl BeHTHIIAIMKM. HarneTaTenpHbIl ciocod BeHTHIAIMA. BeackiBaromuii cnoco0
BeHTHISMH. KoMOMHMpOBaHHBIN criocod BeHTWsAMU. JloctonHcTBa M Henoctarku. Obmactu
MIPUMEHEHUS.

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

4.6. YnpaBieHue BEHTUIISAIIUCH

3amaun ¥ 3HaYCHHE yrpaBiieHUs BeHTWIsIrel. CriocoObl M CpeIcTBa yIIpaBICHUSI.
VYnpasieHue BeHTWISILMEH TP HOpMaJIbHOM padoTe U B aBapUHHBIX CUTYaUSX.
ABTOMAaTH3aIMs YIPABJICHUS BEHTWISIIMEH: MHPOPMAITMOHHOE 00eCTIeYeHHE, allTOPUTMBI,
TEXHUYECKOe 00ecreueHre CUCTEMbl aBTOMAaTHYECKOT 0 YIPABICHUs 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.

MeToapl 1 TEXHUYECKHE CPEICTBA KOHTPOJIS MApaMeTPOB aTMOC(hepbl TOPHBIX
npeanpusThidi. KoHTponb ckopocTu ABUXKEHMS U pacxoja Bo3ayxa. KonTpons cocraBa
atMocdepsl. KOHTpOIb TemmepaTypbl, BI&KHOCTH M JABJICHUS BO3yXa.

Pazoen 5. Benmunayus kapvepos
5.1 Atmocdepa 1 MUKPOKIMMAT KapbepoB
CocraB arMoc(hepsl KapbepOB, OCHOBHBIE 2JIEMEHTHI MUKPOKJIUMATa U HICTOYHUKH
3arpsi3HeHus KapbepoB. CrocoObl HOpMaIH3aIi aTMOC(EPHI KapbepPOB MO MBLUIEBOMY U
razoBoMy ¢aktopam. Y najeHue BpeIHbIX puMecei u3 kapbepa. Co3gaHne MUKpOKIMMAaTa Ha
pabounx MecTax.

5.2. bopw6a ¢ MbUIBIO U Ta3aMU NP BEIEHUH TEXHOJOTHYECKUX MTPOIECCOB.
[TpieynaBiarBaHue U MbUICNIOIABIIEHUE PU OYPOB3PHIBHBIX M BHIEMOUYHO-TIOIPY30UHBIX padoTax
Y TPaHCIOPTUPOBAHUU T'OPHOM Macchl. CHU)KEHUE MBIIEBBIACICHNS TIPU HUKINYHO-TIOTOYHON
TexHoJoruu. CHU)KEHUE MOCTYIIJICHHUS BPEIHBIX Ta30B 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. .
[TpoexTHpoBaHNEe BEHTUISILIMU TYITUKOBBIX BEIPAOOTOK.
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 1JIsl 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€ B3PBHIBHBIX padoT 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 IIPOBETPUBAHMSL.

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 IapouieqHoro oypenus tuma CBILI.
Briemounbsie paboThl BemyTCsi MexJiomaTaMu ¢ TOTPY3KOM B CpeiCcTBa TpaHcmopTa. Beioop
000pyIOBaHUS MPOU3BOAUTCS CAMOCTOATENBHO C HCIOJIb30BAHUEM JAHHBIX MPEeNNpUATHI 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
OKPYXKAIONIMX TMOpoJ, (U3NKO-MEXaHHMYECKHE CBOWCTBA YyINIA 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, THTEHCUBHOCTD
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 arMocdeproro 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?

12



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 npu 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 YToJbHbIX maxTax. — JIlro6eprsr: HHI] T'TI-UT /1
uM. A.A. Cxounnckoro, 2000.

4.2.2 J1eKTpOHHBIE 00pa3oBaTe/IbHbIC Pecypchl

[IpoBenenne 3aHATHH W arTecTallMii BO3MOXKHO B JHCTAaHIIMOHHOM Qopmare ¢
MPUMEHEHUEM CHUCTEMBI AUCTaHIMOHHOrOo oOydeHusi yHuBepcutera (CIO-LMS) na ocnoBe
pa3paboTaHHbBIX Kadeapoi AMeKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam
IPOTPAMMBI:

Hazsanue D0P CcbuiKka Ha Kypc
«ABpOJIOTHUS TOPHBIX MPEATIPUSTHII DO0P naxoauTcs B craguu pa3paboTKu

Paspaborannbsie DOP BKIFOYAIOT TPEHHUPOBOYHBIC U HTOTOBBIC TECTHI.

[Topsiok mipoBeieHUst pabOT B TUCTAHITMOHHOM (hOpMaTe YCTaHABIMBACTCS OTACIHHBIMU
pacmlopsDKeHUSMH TIPOPEKTOopa MO y4uyeOHOW paboTe W/WiM LEHTPOM Yy4eOHO-METOIUYEeCKON
paboTHL.

Kaxapiii cTyneHT obecreueH HHIMBUYaTbHBIM HEOTPAHUUEHHBIM JJOCTYIIOM K
aJIeKTpoHHBIM Onbmunorekam yausepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccblika Ha DJIEKTPOHHYIO0 OMOITHOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

5. MaTepuaJIbHO-TeXHHYECKOe o0ecrnevyeHne

Kadenpa «TexHuka ¥ TEXHOJIOTHS TOPHOTO M HEPTEra3oBOro IMPOU3BOJICTBAY,
oOecrieunBaroIiasl MPernojaBaHUe JUCHUIUIMHBI  «ASPOJIOTHUS TOPHBIX  MPEANPHATHN»,
pacrnojaraer ayauTopusiMu U jabopatopueil Ha 50 mocajo4yHbIX MECT. AYAUTOPHHM OCHAIIEHbBI
AJIEKTPOHHBIMHU IPOEKTOPaMH.

Jns opranuzanuu 00pa3oBaTENbHOIO MpOIEcca CO CTYIEHTaMH HCIOJIb3YeTCs TaKxkKe
MaTepHabHO-TEXHHUECKass 0a3a yHUBEpCUTETa, OoOecleurBarolias MPOBEJICHHE BCEX BHUJIOB
JIEKIMOHHBIX, TPAKTUUECKUX U JJabopaTopHbIX 3aHATHH. [IpenonaBarenu kadeapsl U CTyIEHTHI
MMEIOT BO3MOXHOCTb II0JIB30BAaThCsl KOMIIBIOTEPHBIMHU KJjlacCaMHM. Bce KOMIIBIOTEpBl MMEIOT
BbIxoA B cuctemy WutepHer. CTyaeHThl M NpENojaBaTeld HMMEIOT JOCTYN K 3JEKTPOHHBIM
o0pa3oBaTeNbHBIM pecypcaM, pa3MelieHHbIM B IHTepHeTe.
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6. MeTonnueckue peKOMeHaluu

Metoauka mpenojaBaHMsl JUCLUUIUIMHBI  «ASPOJOrMs TOPHBIX HPEIIPUITHI» U
peanu3anusi KOMIIETCHTHOCTHOTO IOJXOAa B U3JIOKCHUM W BOCIPHUATHH Marepuaia
npeayCcMaTpuBacT UCIIOJIL30BAHUC CIICAYIOINX AKTHUBHBIX U MHTCPAKTUBHBIX q)OpM IMPOBCACHUA
ay/IMTOPHBIX M BHEAYAUTOPHBIX 3aHATHH:

— ay/IUTOPHBIC 3AHATHSA: JICKIIMU, IPAKTHYECKUM paboTaM, TECTUPOBAHHE;
— BHEAYJWTOPHBIC 3aHSTHS: CAMOCTOSATEILHOEC M3yYCHUE OTIEIBHBIX BOIPOCOB, MOJTOTOBKA K
NPaKTUYECKUM padoTaMm.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MOXHO TIpOBe[icHWE 3aHSATHA W aTTeCTallii B JAUCTAaHIMOHHOM ¢opMaTte ¢
MPUMEHEHUEM CHCTEMBbI AWCTaHIIMOHHOTO oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHoBe
pa3paboTaHHbIX  Kadeapoil  ANMEeKTPOHHBIX  oOpa3zoBaTenbHBIX  pecypcoB (DOP)  (cm.
Ims.mospolytech).

[Mopsimok mipoBeneHus: paboOT B TUCTAHITMOHHOM (hOpMaTe yCTaHABIUBACTCS OTACIHHBIMU
pacmlopsDKEHUSAMH MIPOPEKTOopa MO y4uyeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboThL.

6.1. MeToguuecKkue peKOMEHIAIUN JJI51 IPenoiaBaTe/is
10 OPraHu3aunu 00y4YeHUs

6.1.1. IlpenmomaBaTenb OpraHM3yeT IMPENOJAaBaHUE JUCLUUIUIMHBI B COOTBETCTBHU C
tpeboBanusmu "IlosnoxxeHuss o0 opraHu3anuu 00pa3oBaTENbHOTO mporecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax’, yrBep AEHHBIM PEKTOPOM YHUBEPCHTETA.

6.1.2. Ha nepBOM 3aHATUM NpeNoAaBaTesb JOBOAUT /10 CBECHUS CTYIEHTOB COIEpPIKaHUE
paboueii mporpammbl aucuumuiuabl (PII/]) u mpegoctaBiisier BO3MOXKHOCTh O3HAKOMIICHHS C
MpOrpaMMoOH.

6.1.3. IlpenogaBarens 0COOCHHO OOpamniacT BHUMAHHUE CTYJCHTOB Ha:

- BUBI U (hOpMBI IPOBE/ICHUS 3aHATUH M0 JUCLUIUIMHE, BKJIIOYas MOPSIOK MPOBEACHUS
3aHATHH C MPUMEHEHUEM TEXHOJIOTUH JHUCTAaHIIMOHHOTO OOY4YEHHUS U CUCTEMbI IUCTAaHI[MOHHOTO
oO0yuenus yHusepcureta (CZ1O Mocnonurexa);

- BUJBI, COJEp)KaHUWE U TOPSIOK MPOBEACHUS TEKYLIEro KOHTPOJIS YCIIEBa€MOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOUYHBIX CPEJICTB;

- ¢opMy, coaep)KaHUE U TOPSJIOK TPOBENEHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUM € (DOHJIOM OLIEHOUYHBIX CPEICTB, peaycMoTpeHHbM PIT/L.

6.1.4. JloBooutr [0 CBENEHUS CTYIEHTOB TpaduK BBIIOJHEHUS Y4E€OHBIX padoT,
npenycMorpenssix PIII.

6.1.5. HeoOxoaumo ¢ caMoro Havaja 3aHATUA PEKOMEH/I0BaTh CTYJEHTaM OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JIUTEPATYPy U yKa3aTh IyTH JOCTYIA K HEH.

6.1.6. B navasie unuM B KOHIIE CEMECTpa JaTh CIHCOK BOMPOCOB [JISi MOATOTOBKU K
IPOMEKYTOUHON aTTecTallMu (3K3aMEHY UM 3a4ETy).

6.1.7. Pexomenayercs ¢axt o3HakomiieHus cryneHtoB c¢ PIIJI u rpadukom paboThl
NUCbMEHHO 3a(h)UKCHPOBATh MOANUCHIO CTYIEHTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PI1/I.

6.1.8. IlpenomaBarenu, BEAYIIMI JEKIMOHHBIE W NPAKTHYECKHUE 3aHATHS, JOJIKHBI
COIIACOBBIBaTh TEMATUYECKUM IUIAH MPAKTHYECKHUX 3aHATHUH, UCIOJIb30BaTh €IMHYIO CHCTEMY
0003Ha4YeHHI, TEPMUHOB, OCHOBHBIX IMOHSATUHN AUCHUTUIMHBI.

6.1.9. Ilpu MOArOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSBICHHBIX TEM
IpenoAaBaTeNio He00X0AUMO YTOUHHMTH IUIAaH MX IPOBENEHUs, MPOAyMaTh (OPMYIHUPOBKH U
coJiepKaHue Y4eOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C MEpEeYHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xozne cemrHapa BO BCTYNIUTEIBHOM CJIOBE PACKPHITh IPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEMHUHAPCKOT0 3aHSTHSI, ONPEEIUTh MOPSA0K €ro MPOBEACHUS, BpeMsl Ha 00CYXI€HHUE KaKI0T0
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yueOHoro Bompoca. [IpumeHsisi (pOHTANBHBIN OMPOC JaTh BO3MOXKHOCTH BBICTYIIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3akimtounTensHON 4acTU CEMHUHAPCKOTO 3aHSATHS CJIEAYET MOJBECTH €ro MTOTHU: JaTh
OLICHKY BBICTYIUIGHUH KaXJOro CTyA€HTa M Yy4eOHOW Tpymmbl B LEJIOM. PackpbITh
MOJIOKUTEIBHBIE CTOPOHBI U HEJIOCTATKU MPOBEICHHOIO0 CEMUHAPCKOro 3aHATHs. OTBETUTH Ha
BONPOCHl CTYJACHTOB. BbliaTh 3amaHus s CaMOCTOSATEIbHOW pPalOOTHI IO TMOJArOTOBKE K
CIIEYIOIIEMY 3aHATHIO.

6.1.10. IlemecooOpa3HO B X0/1e 3aIUTHI J1a00PATOPHBIX PadoT 33/1aBaTh BHICTYIAIOIINM
U ayJAUTOPUU JOTOJHUTEIbHBIE U YTOUHSIIOUIUE BOMPOCHI C LEIbI0 BBISICHEHUSI UX MO3ULUN IO
CYIIIECTBY 00CYKIAEMBIX MPOOIIEM.

Bo3MOoXHO TIpOBe[cHWE 3aHATHA W aTTeCTallMii B JUCTAHIMOHHOM ¢opMaTte ¢
MPUMEHEHHUEM CHCTEMBbI AUCTaHIMOHHOro oOydeHus yHuBepcuteta (CIO-LMS). Ilopsmok
pOBeJICHUS PabOT B IMCTAHIIMOHHOM (DOpMaTe YCTaHABIMBACTCS OTACILHBIME PACTIOPSKEHUSIMU
MpopeKTopa 1o yueOHol paboTe U/WUiu IIEHTPOM YIeOHO-METOIMUECKOU pabOTHI.

6.2. Meroguueckue yKa3aHus J1Jisl 00y4aIOUUXCS 110 OCBOCHHUIO JUCUUIIJINHbBI

6.2.1. CrymeHT ¢ caMOro Hayaja OCBOCHHUS IUCHUIUIMHBI JOJDKEH BHHUMATEIHHO
03HAKOMUTCS ¢ paboyell mporpaMMoil TUCIMITIIMHBI.

6.2.2. CtyneHTy HeOOXOJMMO COCTaBUTH s ce0si rpadUK BBITIOIHEHUS y4eOHBIX pador,
npexycmoTpennbix PIIJ ¢ yu€tom TpebGoBaHui IpYrux NUCHUIUIMH, U3Y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeeHUH 3aHATUI U TpoLeayp TEKYIIeH U MPOMEXYTOUYHON aTTeCTalllH C
UCTIOJIb30BaHUEM MHCTPYMEHTOB MH(OPMAIMOHHOW 00pa30BaTeIbHON Cpeabl AUCTAHIIMOHHOTO
oOpazoBanus ynuBepcuteta (LMS Mocnonurexa), kak BO BpeMsi KOHTaKTHOW pabOTHI C
npernojiaBaTeyieM, TaKk ¥ BO BpPEMsl CAMOCTOSITEILHOH pPa0OTHI CTYACHT JOJDKEH O00ECHeYnTh
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAaHIIMOHHOIO IOJAKIIIOYEHHUS K CHCTEMaM JUCTAHI[MOHHOIO
oOyuenns.  [Ipw OTCYTCTBHM Takoil BO3MOKHOCTH OOCYAWTH CUTYAIMIO C IPEITojaBaTelieM
JUCLUTUIMHBL.

7. ®OoHI OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

KoHTpons ycmeBaeMocTH ¥ KayecTBa TOATOTOBKHA MPOBOJUTCS B COOTBETCTBHE C
tpeboBanusimu "IlosnoxkeHuss o0 opraHu3anuu 00pa3oBaTeNbHOTO mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe".

JUiss  KOHTpOJI YCIIEBAEMOCTM M KauecTBa OCBOGHMS JUCLUIUIMHBI HACTOSIIEH
MIPOTPAMMOI1 TIPEyCMOTPEHBI CIEIYIOIINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYILEH yCreBaeMOCTH (TEKYIIUH KOHTPOIIb);
- IPOMEKYTOYHAS aTTECTAIHSI.

B npornecce 00y4yeHns UCHONB3YIOTCS CIEAYIOIINE OLIEHOYHBIE (POPMBI CAaMOCTOSITEIbHON
paboTHI CTYACHTOB: OIICHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHBIX
aTTecTaluu:

7.2. lllkasia 1 KpUTEPUU OLICHUBAHMS Pe3YJIbTATOB 00y4YeHUS

[Tokazarenem oleHUMBaHUS KOMIETEHIMH Ha pa3JIMYHBIX 3Tanax HUX (OPMUPOBAHUSA
SBIISIETCSL TOCTHIKEHUE OOYUYaIOLUMUCS TIAHHUPYEMBIX Pe3ylIbTaTOB OOYYECHHs MO IUCIUTUIMHE
(MomyIto).

[IIxanb! oreHUBaHUS PE3YIHTATOB IPOMEKYTOUHOM aTTECTAIIH U UX OMHCAHUE:
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dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

IIpomexxyTouHass arrectanus oOydaromuxcss B (opMe »5K3aMeHa MPOBOAMUTCA IIO
pe3yJbTaTtaM BBIOJHEHUS BCEX BUIOB y4eOHOU paboThbl, MPEeIyCMOTPEHHBIX y4EOHBIM IIAHOM
[0 JIaHHOW JUCLHUIUIMHE (MOZYINIO), IPU 3TOM YUYHUTHIBAKOTCS PE3yJIbTaThl TEKYLIEro KOHTPOJIS
YCIIEBa€MOCTHU B TEYEHUE CEMECTPA.

OreHka cTeneH! JOCTHXKEHHs 00y4aroMMUCS IUIAHUPYEMbIX PE3yJIbTaTOB 00yUEeHHUs 110
JUCLUIUINHE (MOJIYJII0) IPOBOAUTCS IpenojaBaTesieM, BEAYLIUM 3aHITHUS 10 JUCLUIUIMHE
(MOyNII0) METOIOM OJKCHepTHOW oueHku. I[lo wuroram mnpoMexyTOYHOM aTTecTaluu 10
JUCLIUILIMHE (MOJYJII0) BBICTABJISIETCSI OLIEHKA OTIMYHOY, "Xopouo", "yA0BIE€TBOPUTENBHO" MK
«HEYAOBIETBOPUTEIILHO».

Heo0XxoauMbpiM  ycIIOBHEM TPOXOXKACHUS IPOMEXKYTOYHOW AaTTEeCTallMU  SIBISIETCS
BBIIIOJIHEHHE BCEX BHUJOB pPAbOT, MPeryCMOTPEHHBIX [JaHHOM paloueil mporpamMmoi 1o
JUCLUIUINHE.

Ecniu  He  BBIOJHEHBI ~ HEOOXOIUMBIE  YCIOBUS,  CTYACGHTBl  IOJIy4arOT
«HEYAOBIETBOPUTEIILHO».

IIxana oreHUBaHu I 3a4eTa / DK3aMeHa:

Hlxana oyenuganus Onucanue

Buvinonnenst 6ce 6uodvl yuebHOU pabomvl, npedycMOmpeHHbvle
yuebnvim naanom. CmyoeHm OemMOoHCmpupyem CcOoomeemcmaeue
3HAHUL,  YMEHUll,  HABbLIKO8  NPUBCOCHHbIM 6  MAOIUYAxX
nokasameneu, — onepupyem — NpPUOOPEMEHHbIMU  3HAHUAMU,
Omauuno VMEHUAMU, HABLIKAMU, NPUMEHSem UX 8 CUMYAYUSIX NOGbIULEHHOU
cnoschocmu.  Ilpu  smom  mooxcem — Ovimb  OdonyujeHa
HEe3HAUUMENbHAsL  OWUOKA, HEeMOYHOCMb, 3ampyoOHeHue npu
AHATUMUYECKUX ONepayusix, nepeHoce 3HAHULl U YMeHUll Ha Hosble,
HeCmaHoapmmuwvle CUmyayuu.

Buvinonnenst 6ce 6uovt yuebHou pabomvl, npedycmMompeHHbvle
yueonvim — naawom. CmyoeHm — OeMOHCmMpupyem  HenoaHoe,
Xopowio npasuibHoe — COOmeemcmeue  3HAHUll, — YMEHUll,  HABbIKOS
npusedeHHvM 8 madauyax noxkazameneu, auUbO eciu Npu Mom
OvLIU donyuenvl 2-3 HecyujecmeeHHble OUUOKU.

Bvinonnenvt 6ce 6uovl yuebHou pabomovl, npedycCMOmpeHHbvle
yueonvim naanom. Cmyoenm OemMoHCmpupyem coomeemcmeue
Yooeremeopumenvno | 3nanuil, 8 KOmopom oceeujeHa 0CHOBHASA, HAUDOJIee BAXHCHAA HACMb
Mamepuand, Ho npu 3MoM OONYujeHa 00OHA 3HAYUMENbHASE OUUOKA
U HeMOYHOCMb.

He evinoanen ooun unu 6onee 6udos yuebOHOU pabomesl,
npeoycCmMompeHHulx yueoHvim nianom. Cmyoenm oemoncmpupyem
HenoHoe COOmeemcmeaue sSHaHul, YMeHUll, HA8bIKO8 NPUBEOEHHBIM
6 mabauyax noxazameret, OONYCKAOMCs 3HAYUMeNbHble OUWUOKU,

Heyooenemsopumenvro
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NpOAGIAEMCs OMCYMCmeue 3HAHUll, YMeHUU, HABbIKO8 NO pPAOY
nokasameret, cmyoenm ucnvimoléaem 3HauumenbHovle
3ampyoHeHUs npu ONepuUpoBaHUY 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

7.3. OleHOYHBIE CPEACTBA

7.3.1. Tekymuuii KOHTPOJIb

J1Jis TpoBeIeHUS TEKYIIETO KOHTPOJIS IPUMEHSIFOTCS CIIEAYIONINe POPMBL: KOHMPOIbHAS
paboma, mecmbi.

7..3.2. IIpoMe:kyTOUHAS aTTeCTANMS

[TpomexyTodHas aTTecTamus MPOBOIUTCS B 8 ceMecTpe oOydeHus B popme dK3amMeHa.

DK3aMeH IPOBOJUTCS 1O OUIIETaM, OTBETHI MPEIOCTABIISIOTCS TUCHMEHHO C
HOCJICAYIOIIUM YCTHBIM coOeceoBaHreM. buieTsl popMUPYIOTCS 3 BOIIPOCOB
IPE/ICTABICHHOTO HIKE TIEPCUHSL.

PersiaMeHT npoBegeHUsI IK3aMeHa:

1. B OGuner Bxirouaercs (3) Borpoca u3 pa3HbIX pas/ieoB JUCIUILUTHHBI

2. [lepedeHpb BOPOCOB COOTBETCTBYET TEMaM, U3yUYE€HHBIM Ha JICKIIMOHHBIX U
7a00pPaTOPHBIX 3aHATUAX (TIPHUIIAracTCs).

3. Bpewms Ha MOAroTOBKY NMCbMEHHBIX OTBETOB - 710 40 MuH, ycTHOE co0ecei0BaHue -
10 10 MuHYT.

4. IIpoBeneHue aTTecTalMu (3a4eT/9K3aMeHa) ¢ UCTIOIb30BAaHUEM CPEICTB IEKTPOHHOTO
o0ydeHus W JUCTAHIMOHHBIX OOpPa30BaTEIbHBIX TEXHOJOTHI BBIMOJHSIETCS B COOTBETCTBUU C
yTBep)KIEHHBIM B yHUBepcutere "[lopsakoM TpoBeneHHs MPOMEXKYTOYHOH aTTECTallMH C
UCITOJIb30BAHUEM CPEJCTB 3JIEKTPOHHOTO OOYYEHUS W JAMCTAHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHI"

[IpomexyTouHass aTTecTalys MPOBOIUTCS B CPOKH, YCTAaHOBJICHHBIE YTBEP)KIECHHBIM
pacnucaHueM 3a4€THO-3K3aMEHAIMOHHOW ceccuH. Jlo JaThl NIPOBENEHHsS IPOMEKYTOUYHOMN
aTTecTallid CTYJEHT JOJDKEH BBIMIOJNHUTH BCE MPAKTUYECKHUE, JIaOopaTOpHbIE U KOHTPOJILHBIC
paboThl, IPEeTyCMOTPEHHBIEC HACTOSIICH pabouel MporpaMMOi AUCITUTUTHHBI.

7.3.3. Bonpocsl 1J1 IOATOTOBKH K IK3aMeHY

. XapakTepucTHKa aTMOC()EpHOro BO3/1yXa U €ro COCTABHBIX 4aCTEH.

. XapaKTepUCTUKA IIAXTHOT'O BO3/1yXa ¥ €r0 COCTaBHBIX YacTeH.

. [IpenenpHO JOMyCTUMbIE KOHIIEHTPALMH BPEIHBIX U SJIOBUTHIX Ta30B B PYJIHUYHOM BO3JyXE.

. UcTounnku oOpa3oBaHus MbUM B maxrtax. [IpesenbHo 1omycTrMble KOHIIGHTPALUU BTN B
PYIHUYHOM BO3IYXE.

. UcTounuku BeleneHus MetaHa. JlomycTumoe cojiepskaHie MeTaHa B TOPHBIX BBIPA0OTKaX.

. MeTaHOEMKOCTh M1 METaHOHOCHOCTb YTJIsl (1opo/isl). [Ipeaensl B3ppIBUATOCTH METaHa B
CMECH C BO3JIyXOM.

7. lllaxTHas nbuIb. ['Oprounie u B3ppIBUATHIE CBOMCTBA NbUIH. [Ipenensl B3pbIBa€MOCTH

B3BEIIEHHOM MBUIH.
8. IIJIK mbut B pyagHUYHOM Bo3ayxe. OCHOBHBIE MEPONPUSITHS 11O OOpbOE CO B3phIBAMH
YTOJIbHOM IIBLIN.

AW~
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18




9. OcHOBHBIE HCTOYHHKH TeIUIa B maxte. CrocoObl peryIupoBaHus KIMMAaTHUYECKUX YCIOBUH B

10.

11.
12.
13.

14.

15.
16.
17.
18.

19.
20.

21.

22.
23.

24.

25.

26.

27.

28.
29.

30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.

TOPHBIX BBIPAOOTKAX.

AOGCo0THAS ¥ OTHOCHUTENbHAS Ta3000MIIbHOCTS maxT. KaTeropuu maxT mo
ra3000MIbHOCTH.

Jerazanust yroibHbIX maxt. Kpurepuit menecooOpa3HOCTH MPOBEICHUS ACTa3alllu.

["a30BbIii OanaHc maxTel. ATMOC(EpHOE JaBJICHUE B IIIAXTE.

Onpenenenue qaBleHUs B HENIOJABUKHOM BO3/lyXe (OCHOBHOE YPaBHEHUE a3POCTATUKH).
3akonbl [Tackang u Apxumena.

Bunel naBnenus B 1BUxKyLeMcs Bo3ayxe. PeXuMbpl  IBM)KEHUS BO3JyXa B ILIAXTE.
Kputnueckoe 3nauenue uucna PeitHoinbca.

Jenpeccust TopHO# BeIpaboTKH. OnpenencHue o0memaxTHON STPECCHH.

3aKOH COXpaHEHUs1 MacChl. Y paBHEHUE HEPA3PBIBHOCTH MOTOKA.

3aKOH COXpaHEHMsI SHepruu. Y paBHeHue bepHyu.

A3poIMHAMHYECKOE COIPOTUBIIEHUE TOPHBIX BbIpaOOTOK. ENMHUIIBI H3MepeHus,
IPUPO/Ia U BUBI a3POIMHAMUYECKOIO COMPOTUBIICHUS.

OKBHUBAJIEHTHOE OTBEPCTHUE IIAXTHI.

OcHOBHBIE 3aKOHBI a3POJMHAMUKH. Y paBHEHUE HEPA3PBIBHOCTH JJIsl Pa3BETBICHHOIO IIOTOKA
BO3/1yXa IPU €ro CTAlMOHAPHOM JIBH>KEHHH.

BenTunsinmonHasi BeTBb, y3€71, siUeiKa, BEHTUISIIUOHHBIN KOHTYp. Dopmyna Ditnepa aiis
BEHTWJISILUOHHOM ceTH. [IepBbIil 1 BTOPOI 3aKOHBI CETEH.

Buasl coenuaenust TopHbix BeIpab0TOK. CBOMCTBA TUArOHAIBHBIX CETEH.

AHaJIUTUYECKHE METO/bl pacyeTa BEHTUIISIUOHHBIX CETEH IIPU Pa3IMUHbIX CXemax
COEIMHEHUS BBIPAOOTOK.

Omnpenenenue ecTeCTBEHHON TATH Bo3yxa. OCHOBHBIE (DAKTOPHI, BIUSIONINE HA BEIUUYUHY
ee JICMIPECCHH.

Mertoabl onpeieneHust AENPECCUH €CTECTBEHHOM Tiaru. OTpuuaTenbHas U NOJI0KHUTEIbHAs
€CTECTBEHHBIC TATH. [[pUUMHBI NX BO3HUKHOBEHHSI.

3aBUCHUMOCTbH JCTIPECCHH TOPHOM BHIPAOOTKH OT BEJIMYUHBI MTOJIOKUTEITHHON €CTECTBEHHOMN
TArU. BinsHue ecTecTBEHHOM TSru Ha paboTy BeHTUIsATOpa. Biinsuue paboTsl
BEHTWJIATOPA HAa BEJIMUYUHY €CTECTBEHHOH TSATH.

CrniocoOsl perynupoBaHus pacpeeneHreM Bo3ayxa. OTpuIaTeabHOe PeryInpoBaHHUE.
[TonoxurenbHOE PETyINpPOBAHNUE.

TexHUuyeckue cpeacTBa peryjaupoBaHus Bo3ayXa.

VYTeuku Bo3ayxa B IaxTax. ¥ TEUKH BO3AYyXa YEPE3 BEHTUIISLIMOHHBIE COOPYKEHHUSI. Y TEUKH
BO3/lyXa uepe3 BbIpabOTaHHbIE MPOCTPAHCTBA. MeponpusaTHs IO YMEHBIIEHUIO yTEUEK
BO3/yXa.

VYcnoBus, onpenensionye nepeHoc BPeAHOCTEN: YCIOBUS MOCTYIJIEHUS] BPEJHOCTEH B MOTOK,
CBOICTBA IEPEHOCHMBIX CYOCTAHIMH, BIUSHHAE PEKUMA JBUKECHUS BO3IYXa.

KoHBEKTUBHBIHN, MOJEKYISPHBIN U TYpOyJIE€HTHBIN ra30Bble NOTOKH.

KoadduiuneHT HepaBHOMEPHOCTH ra30BbIAETICHHUS.

CraumoHapHble U HECTAl[MOHAPHBIE T'a30IMHAMUYECKUE TTPOLIECCHI.

[Tporeccel ra3omnepeHoca B BBIpaOOTKax M BHIPAOOTAHHBIX IMPOCTPAHCTBAX.

["a3omepeHoc mpH MEPUOIUYECKOM Ta3oBblIeIeHUH. [‘a3omepeHoc MpH MOCTOSIHHOM
ra30BbIJIEICHUN.

[Tpouecc ocaxkaenus nputd. [Iporecc cayBanus OceBIIE BUIH.

BnusiHue ckOpoCTH BO3IYIIHOTO IMOTOKA HA CONEP>KAHUE IIBUIN B BO3AYXE.

VYpaBHeHHE SHEPTrUU BO3AYIIHOTO OTOKA.

TennooOMeH MeX /1y BEeHTWISILIMOHHBIM TOTOKOM M TOPHBIM MacCHBOM.

[TporHo3upoBaHue TeMIEpaTyphl MAaXTHOTO BO3TyXa.

Bentunsiimonnsie coopyxenusi. KOHTpOIb BEHTUIISALNN IAXT.

WcTounuKy TATH ABMKEHUS BO3/IyXa B IIAXTE.
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43. Bentunsaropsl. [lonHast u craTudeckast 1eIpeccuy BEHTUIIATOPA. XapaKTEpUCTUKA U 3aKOHBI
paboThl BeHTU sATOpa. CXEMBI COBMECTHOM pabOThl BEHTUJIATOPOB B IMIAXTHOM CETH.

44. O6nacth ycTON4MBOI pabOTHI BEHTWIIATOpA. VICXOqHBIE JaHHBIE I BEIOOpA BEHTUIIATOPA.

45. Cxembl U c0coObl BEHTHIALUY MIAXT U PyJTHUKOB. CXeMbl BEHTHIISILIUU C
MOCJIEI0BATEIBHBIM U 000CO0JIEHHBIM Pa30aBICHUEM BPEAHOCTEH.

46. CxeMbl U cIOCOOBI BEHTHIIALUU OYUCTHBIX U TYIHUKOBBIX BHIPAOOTOK 3a CYET OOIIEHIaXTHOM
nenpeccuu. [IpenmyiiiecTsa U HETOCTATKHU.

47. Pacuer Koau4eCcTBa BO3/IyXa JUIsl MPOBETPUBAHMS TYITUKOBOM BBIPAOOTKH. BnIOOD
BEHTUWJISITOPA MECTHOT'O IIPOBETPUBAHUS.

48. Kputnueckas JJIMHA TOPHBIX BBIPAOOTOK.

49. dakTopHl, OMPELIISAIONINe KOIUYECTBO BO3IyXa, HE00X0AMMOE AJIsl IPOBETPUBAHUS 3200€B
MOJITOTOBUTENIbHBIX BBIPAOOTOK?

50 YcnoBus u mopsAa0K BEIOOpA BEHTUIIATOPA MECTHOTO MTPOBETPUBAHHSL.

51. IIporuHo3 ra3000UIILHOCTH IIIAXT.

52. Iops /10K MPOEKTUPOBAHUS BEHTUJISALIUN 1IAXT.

53. Bbi6op cxeMbl U crioco0a BEHTUIISIIUY IAXThl (Y4acTKa).

54. MakcuManbpHO JOMYCTHMasl Harpy3ka Ha JiaBy 1o (DakToOpy ra30BbIICICHUS Ha YTOIBHBIX
1axTax.

55. Onpenenenue KoJM4YeCTBa BO3yXa JIsl BEHTWISILIMY IIaXT U PyIHUKOB.

56. Bpi0op BEHTHIIATOPA [JIABHOTO IPOBETPHUBAHHSL.
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