@ CBI'Y Pabouas nmporpamMMa HarmpapjieHHs (CIIEeIIHaTbHOCTH)

MHHHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSA POCCUICKOMR ®EJIEPALIIN
CEBEPO-BOCTOYHBIN T'OCYJIAPCTBEHHbIA YHUBEPCHUTET

YTBEPXIAIO:

HAupextop ITH
v

ZZ Taiinaii H.K.

«L/» & 202}{ T.

PABOYAS ITPOTPAMMA YYEBHOM JVCHUILIMHBI

C1.Bb.29. Aspogorusi ropHBIX NpeANPUSITHIA

Hanpasnenus (cneuuaibHOCTH ) MOATOTOBKH

21.05.04 «I'opHoe nejio» (YpOBEHDb CHIENIHATHTETA)

KBanuduxanus (creneHs) BEIMYCKHAKA

I'opHbIii HHKEHep

dopma o0yUeHHS
Ounasi/3a0unas

r. Maragan 2020 r.



© CBI'Y Pabouas mporpaMMa HAIPaBICHAA (CTICITHATBHOCTH)

1. Henu ocBoeHHus y4eOHOI AMCHUNIHHBI

OCHOBHOI1 11€J1bI0 00pa30BaHUs MO JUCLUILUIHHE «AIPOJIOTHS FOPHBIX MPeaNPUSATHID SBISETCS
(dopMUpOBaHUE y CTYICHTOB CHCTEMbI 3HAHUN O MPUYMHAX M3MEHEHMS COCTaBa LIAXTHOW aTMOC(ephl U
criocobax moaaep:kaHus B TOPHBIX BbIPAOOTKAX HAJIEKAIIETo MO KIMMATUYeCKUM MapaMeTpam, YHCTOTe
1 0€30MacHOCTH COCTaBa BO3AyXa, a TAKXKE YMEHHsI IPUMEHSITh OJIy4YeHHbIe 3HAHHS B IPAKTHYECKOH Jie-
ATENIbHOCTH.

OCHOBHBIMH 3a/1a4aMU JUCLUTLTHHBI SBJISIFOTCS:

- OBJIAJICHHE CTYJCHTAMH 3HAHUSMHU O BPEOHOCTSIX, BBIACAIOLIMXCS B aTMOC(epy TOPHBIX Mpes-
NPUSITHH, UCTOYHUKAX BBIACJICHUS], BIMSHUHM STHX BPEIHOCTEH Ha OPraHH3M YeloBEKa, Oe30MacHOCTb U
MPOU3BOAUTENBHOCTD TPY A,

- M3y4eHHUe adpOMNbLUIera30MHAMHKH, BbIOOP PAllMOHAJBHBIX CXEM MPOBETPHBAHHUS U COBPEMEH-
HBIX METOZI0B OOPBOBI C BPEIHOCTSIMH;

- OCBOGHHE PACUeTOB MPOCTHIX U CJIOKHBIX BEHTHJISLOHHBIX CEeTeH, onpeaeneHue HeoOXOauMOro
KOJIMYECTBA BO3/yXa IS MOAACPIKaHHUs HaJIeKAIIeH M0 COCTaBy M KIMMATHYeCKUM MapaMeTpaM aTMo-
cepbl TOPHOTO MPEIMTPUSTHS,

- BBIOOp M pacueT crnocobOB U CPEACTB JOCTAaBKU BO3MyXa K MECTaM €ro NmoTpeOiIeHus, METOIOB
yTpaBJieHHsT BO3AYLIHBIMH MOTOKAMH, & TaK)K€ OCBOEHHE METONOB M CPENCTB KOHTPOJSI 32 COCTABOM
PYAHUYHOH (KapbepHOii) aTMOC]ephL.

2. MecTo yueOHOIl aucuuniuHbl B cTpykType OIIOII

JMcuuIuiiHa «A3pOJIOTHsI TOPHBIX NPEANPHUSITHID» OTHOCUTCS K 0a30BOW 4YacTH AMCLUIUINH
y4eOHOro TiaHa.

JlucuuminHa «A3poJiorusi TOPHBIX NMPeINpUsITUI» TONOJHAET TaKue AUCLUILUINHBI Kak: «bes-
OIMAaCHOCTb BEICHUSI TOPHBIX pabOT M rOpHOCMACATENbHOE ENI0», «be30nacHOCTh KU3HEeAESSITENbHOCTI,
410 00yClIaBIUBAET €€ MPUKJIATHON XapakTep U POPMUPOBAHUE MEPBUYHBIX MPO(HECCHOHATBHBIX 3HAHUMN
nepea y3koCneuuaaIn3dnpoOBaHHbIMU JUCHTUTTIIIMHAMU.

UzyveHne naHHON AMCLUMIUIMHBI O0a3upyeTcsl Ha 3HAHUSX, MOJIyUYEHHBIX B PE3yJIbTaTe OCBOCHUS
0a30BBIX U CrIEeNUAaJbHBIX AUCHUIIJIMH TAKHX KakK ((CI)I/IBI/IKa»j (()(I/IMI/UI»j «HaqepTaTeanaﬂ r¢oOMETpHUA U
uHkeHepHas rpaduka», « TexHonorus U 0€30MacHOCTh B3PBIBHBIX paboT», « OCHOBBI TOPHOTO AeJIay.

OcBoeHue MaHHOH AUCIUIUTMHBI HEOOXOIUMO UIS MPOXOXKIEHUH MPOU3BOACTBEHHON U TPEAIH-
TUIOMHOH MPaKTHK, [T TOATOTOBKH BBIITy CKHOM KBaJTM(PUKAITMOHHOHN padoThl.

3. Komnerenuuu oOyuarmerocsi, ¢opmupyembie B pe3yJbTaTe OCBOCHHUSI AHCHHILIHHBI
C1.B.29 «A3po.Jiorusi ropHbIX NpeANpPUATHID

B pesynbprare n3yueHust AUCUUIUIMHBI CTYASHT JOJDKEH:

3unamp:

- Hay4yHbIE OCHOBbI BEHTHJISILUU U JIEra3allid TOPHBIX MPENNPUATHH, CUCTEMBbI MPOBETPUBAHHUS
TOPHBIX BBIPAOOTOK; METO/BI MPOSKTUPOBAHMS BEHTWISILIUY, COCTaB aTMOC(Ephl TOPHBIX BBIPAOOTOK, €ro
U3MEHEHHUST; JOIyCTUMbIE YPOBHM KOHIEHTPALIMH KOMIIOHEHTOB PYIHHYHON (KapbepHOH) atMochepsr,
OCHOBHBIE 3aKOHBI IBM)KEHHUS] BO3/IyXa B TOPHBIX BBIPAOOTKAX; CIIOCOOBI, CXEMBI M TIOPSIIOK pacyeTa BEeH-
TWISIMA TIPU BEIEHUH MOJ3€MHBIX TOPHBIX PadOT M SKCIUTyaTallMy MOA3EMHBIX COOPY)KEHUH B pa3iiny-
HBIX YCJIOBUSIX, CIIOCOOBI M CPENCTBA KOHTPOJS XapaKTEPUCTUK aTMochepsl TOpHbIX Bbipadotok (OITK-6,
OIIK-9).

Ymems:

- BBITIOJIHATD HEOOXOIUMBIE HH)KEHEPHBIC PACYETHI (B TOM YHCIIE ¢ UCTIONb3oBaHueM [I19BM) Ben-
TUISIMMOHHBIX CETeH, CriocoO0B U CPENCTB AOCTABKU BO3AYXa, OMPEACICHHsI €ro HEOOXOIUMOro KOJIHYe-
CTBa B MeCTax MOTPeONeHUs, NeNpPecCHy, MPON3BOAUTEIPHOCTH BEHTHIIATOPA;, MPEABUIETh M3MEHEHUS
yCJIOBHH pabOT U B KOPOTKHE CPOKH NMPUHUMATh MPABUIIbHBIE PELIEHHs MO 00eCreueHno pabounx MecT
TpeOyeMbIM KOJIMYECTBOM YHCTOTO BO3JyXa W OpraHu3anuu 3QQPeKTUBHOTO YAAJEHHUs BPEIHBIX ra3oB U
MBI, UCTIOIB30BATh COBPEMEHHY IO KOHTPOJIbHO-U3MepuTenbHyto anmnapatypy (IIK-6, ITIK-15).

Bnaoemn:



©® CBI'Y Pabouas mporpaMMa HAIpaBICHAA (CTICITHATEHOCTH)

- HaBbIKaMU MPOCKTHUPOBAHUA BEHTUIIALNU YHACTKOB U PYAHHUKA B LEJIOM, MOA3EMHBIX COOPYIKE-
HUM, pera3anyn, paboOThl ¢ 3aKOHONATENBbHBIMU U TMPABOBBIMH aKTaMHU B obsactu Oe30macHocTH, Tpebo-
BaHHUSAMH K O€30MaCHOCTH TEXHUUECKHUX PErIAMEHTOB B Chepe mpodecCHOHATbHO AeTeNbHOCTH,

- crmoco0aMu U TEXHOJIOTHSIMU 34IUTHI B LIpe?:BbILIaI\/'IHbIX CUTyalUsx,

- HaBbIKAMU PabOThI C KOHTPOJBbHO-U3MEPUTESbHON ammapatypoii, ¢ [IpaBunamu Oe30macHOCTH
(ITK-1, TIK-10).

Huctuminaa C1.5.29 «A3poJsiorusi ropHbIX NPeInpUSTHE» CHOCOOCTBYeT (HOPMHPOBAHHIO
ciaenyromux — komnereHuud, npeaycMmorpeHHbix ®I'OC BO 1o HampaBieHWIO MOATOTOBKHU
(cnenmanbHocTH) 21.05.04 «I'opHOE neno» (ypOBEHb CHEIHAUTETA):

a) oougenpopeccuonanvnsie (OIIK):

- TOTOBHOCTBIO HCIIOJIb30BATh HAYUYHBIE 3aKOHBI 1 METOMBI IIPU OLIEHKE COCTOSIHHS OK Py KA1 e
cpensl B chepe pyHKIMOHMPOBAHUS MPOU3BOICTB 110 KCIUTyaTALIMOHHOHN pa3Benke, 1oObIYe U mepepa-
OOTKEe TBEpPIbIX MOJE3HBIX MCKOMAEMBIX, a TAKXKE NMPU CTPOUTENIBCTBE M SKCIUTyaTaLH MOA3EMHBIX
oobexroB (OIIK-6);

- BJAJEHHEM METOJAaMHU aHalin3a, 3HAHHEM 3aKOHOMEPHOCTEH MOBENECHHUS U YIPaBJICHUS
CBOWMCTBaMH TOPHBIX MOPOX U COCTOSIHUEM MAacCHBa B MpoLeccax A00bMH U nepepaboTKH TBEPABIX I10-
JIE3HBIX MCKOIAEMBIX, & TAK)KE IIPH CTPOUTEIBLCTBE U SKCILTYaTalluH MO3EMHBIX coopy keHuit (OI1K-9);

0) npogpeccuonanvusie (IIK):

- BJJaJl€HNEM HaBBIKAMH aHAJN3a FOPHO-TEOJIOTUUYECKUX YCIOBUH MPU HKCIUTyaTallMOH-
HOM pa3BenKe U JOOBIYE TBEPABIX IMOJE3HBIX HCKOMAEMBIX, & TAKXKE MPU CTPOUTEIBCTBE U HKCIUTyaTaLIH
noazemMHbIx 00bekToB (I1K-1);

- WCTIOJIb30BAHUEM HOPMATHUBHBIX JOKYMEHTOB IO O€30MacCHOCTH U MPOMBIILICHHOH CaHUTAPHU
IPU MPOEKTHPOBAHNUH, CTPOUTENLCTBE M SKCIUIyaTallUK NPEATIPUSTHH MO SKCIUTyaTALMOHHOW Pa3BEAKe,
no0br4e u nepepadboTKe TBEPABIX MOJE3HBIX HCKOMAEMBIX U Moa3eMHbIX 00bekToB (I1K-6);

- BIIQJICHHUEM 3aKOHO/IATEIbHBIMA OCHOBAMH HEIPOIIONIb30BAHMS U OOECTICUEHHST HKOJIOTHIECKOH U
NPOMBIILIEHHOH Oe3omacHocTH padoT mpu ao0bHe, nmepepaboTKe MONIE3HBIX HCKOMAeMBIX, CTPOUTEINb-
CTBE U 3KCIUTy aTalluu MOA3eMHBIX coopy kenuit (I1IK-10);

- YMEHHUEM HM3y4aThb U HCIIOJb30BATh HAYYHO-TEXHUUYECKYI0 MH(POPMAIHUIO B 00JACTH SKC-
IUTyaTallMOHHONW pa3BeNKH, AOOBIMU, MepepabOTKH TBEPABIX MOJE3HBIX MCKOMAEMbIX, CTPOUTEIBCTBA H
SKCIUTyaTalun noa3eMHbx 00bekToB (I11K-15);

4. CTtpykTypa u cogepkaHue y4eOHOH JUCHUIIHMHBI

OO0masi TPyaOeMKOCTh IUCIUIUIMHBI COCTaBJsieT 4 3a4eTHhIX eAuHHIbl, 144 y4eOHBIX 4acoB
(Tabn. 1 — ouHast ¢popma obyudenus, Tabis. 2 — 3a0uHast popma oOyUeHHUs).

KonTaktHas paboTa npu nmpoBeaeHNH yueOHbIX 3aHATUH MO TUCHHUILIMHAM (MOIYJISIM) BKJIFOYAET
B ce0s1 3aHATHS JIEKIIMOHHOTO THIA, CEMUHAPCKOTO THUMA (TPAKTHUECKUE 3aHSTHS.

Obmbem (B yacax) KOHTAKTHOW padoThI 3aHATHH JIEKIIHOHHOTO THIA, CEMUHAPCKOTO THIA (TIPaKTH-
YEeCKHE 3aHATHs) ONPEAeNsieTcs pacueTOM ayAMTOPHOW y4eOHOH HArpy3Kd MO JAaHHOW IUCIHILIUHE U
cocraBisieT 48 yaca st ouHOH popmbl 1 14 yacoB auist 3a04HON GOpMBI OOy UEHHUS.

Obmwem (B 9yacax) IJIsl MHIWBUAYAIBHONW CIAYM SK3aMEHA ONpeaessieTcss HOpMaMH BPEMEHH IUIs
pacuera obbema yueOHOM Harpy3KH, BBIMOIHAEMON MPO(ecCOPCKO-NPEnoaaBaTeIbCKUM COCTABOM, U CO-
crasysier 0,25 9ac Ha OHOTO OOYYArOIIETOCs.

B 3aBucuMOCTH OT ypOBHSI OATOTOBKY M KOHTHHT€HTA IPEMOIaBATENIb UMEET MPaBO HA KOPPEK-
THUPOBKY B Ty HJIM UHYIO CTOPOHY B OTHOIIEHHH KOJIMYECTBA YACOB M KOJIMYECTBA IPOBEPOUHBIX PadoT.

Tabnuua 1. Ounas popma oOyueHus
@DopMbI IPOMEKYTOUHOTO KOHTPOJISI IO CeMecTpaM: 9 ceMecTp — SK3aMeH.



©® CBI'Y Pabouas mporpaMMa HAIpaBICHAA (CTICITHATEHOCTH)

KoJjiuuecrso yacos/
3AYETHBIX ¢IHMIIL §
=
AynTOpHBIE 3aHIITHSI = g
= - 2
= <~
= 2 S 2z 22
= = =)
o R = = D oy .
S = = = S g =
o == s = 20 %
HaumenoBanue MojayJieid, pa3aesioB, TeM = = = 2 = Z = 5
= o o
= £ 5 £ 5 223
2 2~ = = o =
o SED) = = )
= = B = = - L~
] 2 = = 5
= o = ) g =
= 2 = = ™
S 7 S = E
[ = = =]
o = & =}
2 3 4 5 6 7
9 cemecTp
HepBbiii Moayab: ATMochepa U MHUKPOKIH-
MaT FOPHBIX NPEANPUITHH
Tema 1: ATMochepHBIil U IaXTHBIA (Kapbep- 1 5 5
HBIH) BO3AYX.
Tema 2: Meran. 1 2 3
Tema 3. PynqHudHas nbuisb. 1 2 3
Tema 4. MUKpOKIUMAT FOPHBIX NPEANPUITHH. 1 2 3
Bropoii moayab: BeHTWwisALUA NOA3EMHBIX
BBIPaOOTOK. ASpOMexaHUKa 1 TEPMOIMHAMHKA
Tema 5. OcHOBBI py IHUYHOH a3pOIMHAMUKH. 2 4 4
Tema 6. CrocoObl U CXeMbl MPOBETPUBAHUS 2 4 4
LIAXT.
Tema 7. IIpoBeTpuBaHue TyNUKOBBIX MOI3EM- 1 5 4
HBIX BBIPAOOTOK.
Tema 8. AspoMexaHuKa U TEPMOJUHAMUKA. 1 2 3
Tema 9. AspocTaruka U a3pOANHAMUKA. 1 2 3
Tperuii moayab: Bo3nyxoodMeH B kapbepax
Tema 10. CHUKEHUE 3aMbIJIEHHOCTH BO3yXa B 1 5 3
Kapbepax.
Tema 11. CHukeHue 3arazoBaHHOCTH aTMO- 1 5 3
chepbl KapbEePOB.
Tema 12. EcTecTBeHHOE NPOBETPUBAHUE KAPb- 1 5 3
€pOB.
Tema 13 MckyccTBeHHAss BEHTUIISALINS Kapbe- 1 5 3
POB.
Tema 14. IIpoekTupoBaHue BEHTWISILUU B Ka- 1 ) 3
prepax. KoHTponb cocTostHUsI aTMOC]EphL.
UTOroO: 16 32 - 60
BCET'O no yue0HOMY mJIaHy 108 144/4
ayAUTOpHBIE + cam. padoTa

Tabnuua 2. 3aouHast popma oOyueHus
DOopMbI TIPOMEKY TOUHOTO KOHTPOJISI IO CEMECTPaM: 5 Kype — SK3aMeH.
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1 HepBbiii Moayab: ATMochepa U MHUKPOKIH- 5 3 49
MaT FOPHBIX NPEANPUATHI
5 Bropoii moayab: BeHTWwisALUA NOA3EMHBIX 5 3 42
BBIPaOOTOK. ASpOMexaHUKa 1 TEPMOIMHAMHKA
3 |Tperuii Mmoayab: BoznyxooOMeH B kapbepax 2 2 42
UTOroO: 6 8 - 126
BCEI'O no yye6HOMYy niiaHy 140 144/4
AyIMTOPHBIE + caM. padoTa

5. O6pa3oBaTebHbIE TEXHOJIOTHH

B cooteercTBun ¢ tpeboBanusimu @I'OC BO no nampasnenmo noarotoBku 21.05.04 «I"opHoe
JIeJI0» peanu3alisl KOMIIETEeHTHOrO Noaxoaa npu uzydyenuu aucuuriusel C1.6.29 «A3posiorust ropHbIx
NpeAnpPUATHI» NPEIyCMOTPEHO MPOBEACHUE 3aHATUN B BUAE JICKUUM U MNPAKTUYECKUX 3aHATHR. Ha
ay AUTOPHBIX 3aHATHUAX MPENyCMOTPEHO: MPOBEACHUE 3aHATUH C UCMOIB30BAHUEM MYJIbTUMENUIHON Ipe-
3€HTALUHN Ha JICKIUSX C MOCIENYIOINM 00CY KICHHEM, PAaCCMOTPEHHE, N3yYeHHE U MPOBEACHNUE pacueT-
HO-TpadUuecKOi YacTH MOCTABIEHHBIX 337a4 HA MPAKTHYECKUX 3aHATUSAX, IPUBEACHUE MPUMEPOB MpaK-
TUYECKOTO MPUMEHEHHs M3y4YaeMbIX TeM Ha NEHCTBYIOIIMX MPEANPHUSITHSIX, JUAIOroBOe OOIIEHHE CTy-
JNEHT-NIPENOoAaBaTelNb MPU 3aLUTE MPAKTUIECKUX 3aHATHIL

Onenka ypoBHs1 ¢chOPMHUPOBAHHOCTH KOMIIETEHIIMH OCYINECTBIIIETCS HA OCHOBAHMU KPHTEPHEB

MOZYJIbHO-PEUTUHIOBOIN CUCTEMBL.

6. IlepeuyeHp yueOHO-MeTOAMYECKOro o0ecreveHHs AJIsl CAMOCTOSITeIbHON padoThl CTydeH-
TOB

Bcero Ha camocTosiTenbHY 0 padoTy 3amiaHupoBaHO 60 YacoB — sl OYHON (POPMBI OOYUEHUS U
126 4acoB - mist 3a04HON (HOPMBI OOYUEHHUSI.

Lenpto caMOCTOSTENTbHON PabOThI CTYIEHTOB SIBJSIETCS YIITyOJIEHHOE M3YYEHHE OTHENBHBIX Pas-

JCJIOB HsyqaeMoﬁ JAUCHHUITIINHBI. CaMocTrogTenbHas pa60Ta CTYyACHTOB HaIIpaBJICHA Ha 3aKPCIJICHUC 3HA-
HUH 1 HAaBbIKOB, MMOJYYCHHbBIX Ha JICKIUAX U MMPAKTUYICCKHUX 3aHATUAX.

CamocTosTenpHasi paboTa CTYASHTOB MPENCTaBIsieT COOOM:

L4 TeopeTI/IquKy}o MOATOTOBKY K JICKIIMOHHBIM U IMPAKTUYCCKUM 3aHATUAM.
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e CaMOCTOSITENIbHOE BBINOJIHEHHE PACYETHO-TPadUIeCKON YaCTH MPAKTUIECKUX pabdoT.

L4 HOI[FOTOBKy K 3aIIUTE BBITTOJIHCHHBIX pa60T.

n/n dopma padoTbI Oo0bem padoThl, yac | YueOHO-MeTOAHYECKOE 00ec-
OYHAsl | 3a04Hasi neyeHue
1 Teopernueckass MOATOTOBKA K 22 48 CM. ciucox OCHOBHOM U 1ONOJI-
JIEKLIMOHHBIM U MPAKTUYECKUM HUTENIbHOH JIUTEpaTypbl, KOH-
3aHATHUSIM. CIEKThI JeKLUI
2 CamocTosATeNIbHOE  BBIMOJIHE- 22 48 CM. ciucox OCHOBHOM U 1ONOJI-
HU€ pacyeTHOW 4YacTU Mpak- HUTEJIbHON JINTEPaTyphl, KOH-
TUYECKHX paboT CIEKThI JeKLUI
3 IloaroroBka K 3amiuTe BBHINOJI- 16 30 KoncnekTsl IeKIUA, CITMCOK OC-
HEHHBIX padboT HOBHOH U IONOJIHUTENILHOM JIH-
Tepartypbl
Hroro 60 126

6.1. IlepeuyeHb NpUMePHBIX KOHTPOJbHbBIX BOIIPOCOB AJIsI CAMOCTOSITEILHONH PadoThI.

1. JlafiTe onpenenenue TepMuHa «armochepa 3eminy, NPUBEANTE MPUMEPHBIN COCTAaB aTMOChep-
HOTO BO31yXa.

2. YKaxkuTe OCHOBHBIE CBOMCTBA COCTABHBIX YacTeH aTMOC(HEPHOro BO3yXa.

3. JlaiiTe onpeneneHne TepMUHA «pyAHUYHAs (KapbepHas) atMochepa», MPUBEAUTE MPUMEPHBIN
COCTaB PYIHUYHOTO (KapbePHOTO) BO3IYXA.

4. Ilepeuncnure BpeAHbIE Tas3bl, BXOISIINE B COCTaB aTMOC(hepbl KapbepoB U X BO3JEHCTBHE HA
OpraHU3M 4eIOBeKa.

5. JlafiTe onpeneneHne TepMUHA «IpeneabHo aonmyctumble kKoHueHTpauuu (ITIK)», mpusenute
3HaueHus [1/IK snoBuThIX ra3oB B aTMoc(epe ropHbIX BHIPAOOTOK.

6. OxapakTepusyiite neiicTBUe MeTaHa Ha OPraHU3M YellOBeKa.

7.1lepeuncante OCHOBHBIE CBOMCTBA METAHA.

8. Ykaxxure npenensl B3pbIBAEMOCTH METAHO-BO3/Y IIHON CMECH.

9. Jlalite omnpeneseHHe TEPMHUHOB «METAHOHOCHOCTB» M «METAHOEMKOCTb» YISl U «METaHO-
OOMJIBHOCTD IIAXTHD).

10.
11.
12.

13

I'cJIb».

15.
16.
17.
18.
19.
20.
21.

OxapaxTepu3yiTe BUIbI BBIIEICHNS METaHA B TOPHBIE BBIPAOOTKH.
ITo xakuM rokasaTessiM yCTaHABIMBAIOT KATETOPUIO IIAXT [0 METaHy?
VYKa)XuTe HOPMBI IOy CTHMOT'O COZIEPKaHMsI METaHa B PA3JIMUHBIX BBIPAOOTKAX.

. OxapaktepusyiiTe OCHOBHbIE HAMpPaBJICHHsI OOPHOBI C METAHOM B IIAXTaxX.
14.

Jalite onpenenenne TEPMUHOB «PyIHUYHAS MbUIbY», «IIBUIEBON a3p030Jib» U «IMbIIEBON a3po-

HepeqnanTe OCHOBHBIC HCTOYHHKHN O6pa30BaHI/I$[ IIbIJIN B IIaxXTaxX.

B dgem 3akmouaetcst mpodeCCHOHATbHAS BPEAHOCTb Py THUYHOHN MbLTH?

Vkaxure NpeacIbHO AOMY CTUMbBIEC KOHICHTPALUU IIbUJIU B Py AHUYIHOM BO3AYXE.
Oxapakrepusyiire GOpMbl U CTAIUU CHITUKO3a.

Ot kakux (paKTOPOB 3aBUCUT B3PHIBUATOCTh YTOJBHOM MBLTH?

YKaXuTe NPUIUHbI 1 OCOOEHHOCTH B3PbIBA YTOJIBHON TBLITH.

OxapakTepusyiiTe OCHOBHbIE HallpaBJIeHUs] MO MPEIOTBPALIEHUIO B3PbIBOB YIOJBHOM MbUTH B

BbIpaboTKax

22.

I[aflTe ONPEACIICHUE TTOKA3aTECIA «KECTKOCTh NOTOAbD), B KAKUX €AUMHUIAX U3MEPACTCA U KaK

OHa BJIMAET Ha PEKUM paboTHI B Kapbepe.

23.
24.
25.
26.

JaiiTe onpeneneHne TEPMUHOB K MUKPOKJIUMAT» U <«JIaHALIA(PTY .

Kaxue mokazaTenu onpeaessitoT MUKPOKJINMAT TOPHBIX BbIPAOOTOK?

JaiiTe K1accu(pUKaLII0 HCTOYHUKOB 3arPsI3HEHUST aTMOC(EpBI TOPHBIX BBIPAOOTOK.
OxapaxTepu3yiTe OCHOBHbIEC HAPABJICHHUS 0 HOPMaJIM3aUU aTMOC(EpPhbl KAPbEPOB.
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27. IlepeuncnuTe OCHOBHBIEC (PU3NUECKUE XAPAKTEPUCTUKN BO3IYXa.

28. ChopmynmpyiiTe 3aKOH COXPAHEHHSI MACCHI.

29. Chopmyaupyiite 3aKOH COXpaHEHUS SHEPTHU.

30. Chopmynupyiite 3aKOH COXPAaHEHHS KOJUMYECTBA JBUKCHIS.

31. OxapakTepusyiTe OCHOBHBIE PEKUMBI IBUXKEHUS BO3AYXA.

32. Packpoiite cyTb uncia PeliHombaca.

33. PackpoiiTe CyTb TEpPMHHA «3KBUBAJIEHTHOE OTBEPCTUE LIAXTHI).

34. ChopmynupyiiTe NpUIMHBI BOSHUKHOBEHHUS] €CTECTBEHHON TATH BO3JyXa B INAXTE M YKAKUTE
HaIpaBJICHUE ABUXXEHUS BO3/lyXa B TEIUIBIN U XOJIOAHBIN NEPUOL TOAa.

35. Oxapaxkrepusyiite (GakTOphL, ONMPEEISIOLINE ECTECTBEHHYIO TATY B IIAXTe.

36. OnuImuTe KOHCTPYKLHIO U MPUHLHI pabOThl LEHTPOOEKHOTO BEHTHIIATOPA.

37. OnumuTe KOHCTPYKIUIO U MPUHIHUI PabOThI OCEBOIO BEHTHIISITOPA.

38. JlaiiTe KpaTKyIO XapaKTEPUCTHKY MOJOKHUTEIbHBIX U OTPULIATENbHBIX CIIOCOOOB PerynpoBa-
HUs pacIpeneseHns BO3AyXa B LIaXTHON CETH.

39. PackpoiiTe CyTh NOHSATHIA: COMPOTUBJICHNE TPEHHs], COMPOTUBIICHHE JIOOOBOE U COMpPOTHBIIE-
HUE MECTHOE.

40. OxapaxTepusyire crocoObl MPOBETPUBAHMS: BCACHIBAIOINI, HATHETATENIbHBIH U KOMOMHHUPO-
BaHHBIA (puHLUT padoThl, 00JaCTh MPUMEHEHHUS], TOCTOMHCTBA M HEOCTATKH).

41. Oxapakrepusyiite crnocoObl BEHTHJISIIIUN TYIMHKOBBIX BBHIPAOOTOK: BCACBHIBAIOIIMI, HATHETA-
TEJBbHBIM 1 KOMOMHUPOBAHHBIN (PUHIUIT PAOOTHI, JOCTOMHCTBA M HEAOCTATKH).

42. OxapakrepusyiTe CXeMbl BEHTIIISLUHU BbIPAOOTOK OOJBINON AJIUHBL

43. JlaliTe KpaTKyIO XapakTEPUCTUKY *KECTKUX M TMOKUX BEHTHIISLHOHHBIX TPyO: MaTepuasl, 00-
JIaCTb MPUMEHEHUs1, JOCTOMHCTBA U HEJJOCTATKU.

44. TlpuBenuTe MOPSAAOK pacyeTa MapamMeTpOB BEHTHILILIMH Ty THKOBBIX BBIPAOOTOK.

45. ChopmynupyiiTe IPUHLMIT pacdyeTa KOJIMYECTBA BO3AyXa HEOOXOIUMOTO /sl TPOBETPUBAHUS
LIaXThI.

46. PackpoliTe MPUHLUN ACHCTBUS IPHOOPOB ISl U3MEPEHUST HAIIPABJICHHUS U CKOPOCTU BO3.Y LI~
HBIX [TIOTOKOB.

47. Onuimure KOHCTPYKLIUU TEPMOMETPOB JUUIs1 U3MEPEHUs TEMIIEPATyPhl BO3/lyXa B Kapbepax.

48. Onuimre NPUHLIUI ASHCTBHS XUMHUYECKIX Ta30aHATU3aTOPOB U MpaBmia paboThl C HUMH.

49. Onuimure NpUHLIKI AelcTBUA acniupatopa ADPA, ero 10CTOMHCTBA U HEAOCTATKU.

50. OxapaxTepusyiire criibl, GOPMHUPYIOLINE IBMKEHHE BO3yXa B Kapbepe.

51. OxapaxTepusyiiTe NPsIMOTOUYHYIO CXEMYy IPOBETPUBAHMSI: YCJIOBUS BO3HUKHOBEHUS, TPAEKTO-
PHUU ABUKEHUS BO3[y LTHBIX CTPYH, AOCTOMHCTBA U HEJOCTATKU.

52. OxapakTepusyiTe peLUpKYJSALHOHHYIO CXEMy IpPOBETPUBAHUS. YCIOBUS BO3HMKHOBEHMS,
TPAEKTOPUU ABUKEHUS BO3Y IIHBIX CTPYH, AOCTOUHCTBA U HEJJOCTATKU.

53. Oxapakrepusyiite KOMOMHHUPOBAaHHBIE CXEMbI NPOBETPUBAHUS KapbepoOB SHEPTHEH BeTpa:
yCJIOBUSI BOSHUKHOBEHUS, TPACKTOPUM IBH>KEHUS BO3AYIIHBIX CTPYH, TOCTOMHCTBA U HEIOCTATKH.

54. OxapakTepusyiiTe KOHBEKTUBHYIO CXEMy IIPOBETPUBAHUS: YCJIOBUS BOSHUKHOBEHMS, TPAEKTO-
PHUU ABUKEHUS BO3[y LTHBIX CTPYH, AOCTOMHCTBA U HEJOCTATKU.

55. Oxapaktepu3yiiTe HHBEPCUOHHYIO CXEMy INPOBETPUBAHMS. YCIOBUS BO3HHUKHOBEHMS, Tpaek-
TOPHUU NBUXKXECHUS BO3AYIIHBIX CTPYH, JOCTOMHCTBA U HEAOCTATKH.

56. IIpuBeauTe mpuMepel CXeM NPOBETPUBAHUS NIPU COBMECTHOM JEHCTBUM BETPA U TEPMUUECKUX
CHIL

57. Tlepeunciure OCHOBHBIE CITOCOOBI MHTEHCU(UKALINN €CTECTBEHHOTO BO3AyX000OMEHa B Kapbe-
pe.

58. Oxapaxrepusyiite crnocod NCKYCCTBEHHOTO MPOBETPHUBAHUS C MPUMEHEHHEM TPyO M MCIOJb-
30BaHHEM BBIPAOOTOK (yCIOBUS MPUMEHEHHS, TPACKTOPHH JABIDKEHHSI BO3YIIHBIX CTPYH, TOCTOMHCTBA U
HETOCTaTKH).

59. OxapaxTepusyiTe TEXHUUECKUE CPEICTBA MPH BEHTIIISLUN CBOOOIHBIMU CTPY SIMH.

60. OxapakTepusyiiTe TeXHUYECKHE CPENCTBa NPH BEHTWIALMU KOHBEKTHUBHBIMU BO3]yIIHBIMU

CTPYsAMHU.
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61. OxapakTepusyliTe OCHOBHBIE CXEMbl MECTHOM BEHTWJISILUU C NMPUMEHEHHUEM BEHTHIIITOPOB
MECTHOTO MPOBETPUBAHUS (YCIOBHS MPUMEHEHHUS], TPACKTOPUU JBIKEHUST BO3JYIIHBIX CTPYH, JOCTOWH-
CTBAa M HEJIOCTATKH).

7. YueOHO-MeTOoANYeCKOE H HH(POPMALIHOHHOE 00ecredeHue JTUCHUILIHHBI (MOAYJIs).

a) OcHOBHAA JIHTEPATYPA.

1. TopHblii mHGOpPMALMOHHO-aHAMUTUYECKUH OroseTeds . kypHan / pen. JLA. Ilyukos. —
Mocksa : I'opnas xnwmra, 2012. — Ne 8. — 424 ¢ - Pexum pgocrtyna: no NOANHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=144269. — ISSN 0236-1493. — TekcT: 3JIeKTPOHHBIH.

2. BeHTUJIALMS WaxT, PyAHUKOB U NMOA3EMHBIX COOPY KEHHH: y4ed. mocobue sl CTYACHTOB BY-
30B, OOYHAIOMUXCS MO CHEIHUANbHOCTH "be30macHoCTh TEXHOJ. MPOLEeCCOB U MP-BOACTB ( B rop. Mpo-
MbIIIeHHOCTH)" . monym. YMO By3oB P® mno oOpasoanuro B o0n. rop. aena /HO.B. Illysanos [u
ap.)/Iysanos KO B. .-: C.-Iletep6. roc. rop. un-t CII6.. 2007. -159

0) lonoiHMTEILHAY JIHTEPATYPA

1.  BeHTumsiIMs NMPOMBILUICHHBIX 30aHUN U COOpYkeHuil : yuebnoe nocodue / coct. A.I'. Ko-
4yeB ; MuHHCTEpCTBO OOpasoBanust U Hayku Poccuiickoii @enepaimn, DenepanbHOe TOCYIAPCTBEHHOES
OrosKeTHOE 00pa30BaTENbHOE YUpPEKACHHE BhICIIero mpodeccuoHanbHoro odpasosanus « Hmkeropon-
CKHUIl TOCYJapCTBEHHBIN apXUTEKTY PHO-CTPOUTEIbHBIN YHUBEpcuTeT», Kadenpa rerorazocHadkeHus U
ap. — Hwkuuit Hosropon : HHI'ACY, 2011. — 179 ¢. : cxem., Tadn., wi. — Pesxkum qoctymna: mo moamnucke.
— URL: http://biblioclub.ru/index. php?page=book&i1d=427461 (nata obpamenusi: 23.12.2019). — bub-
JIUOTP. B KH. — TEKCT : SJIEKTPOHHBI.

2. Cxormnnesa O.B. Meroanueckue yka3anus Uil IPOBEIACHHS MPAKTHYECKUX 3aHATHI U CaMo-
CTOATENIbHOM PaboThl CTYAEHTOB MO AUCHUILIUHE "A3pOJorusi ropHbix npexanpustuii': [B ... 4.] /O.B.
CxomuHueBa;, Mock. roc. ropusiii yH-T/.-: Uzn-so MITY M.. 2004. -35: un. - (Beiciuee ropaoe obpazo-
BaHUE)

8. MaTepuanbHO-TeXHH4YeCKOe o0ecredyeHue JUCUMIIIMHBI (MOaY.J151)

YuebHast aynutopust Ne S105—a 11 npoBefeHUs JEKIMOHHBIX U MPAKTUYECKUX 3aHSITHIHA, TPYII-
MOBBIX U MHIUBHUIYAJbHBIX KOHCYJbTALNH, TEKYIEro KOHTPOJIS U MPOMEKYTOYHON aTTecTauun odopy-
NOBaHa.

- Mebenb ayAuTOpHAst (CTOJBI, CTYJIBS, TOCKA ay JUTOPHAs),
- CpeACTBa KOMITBIOTEPHON Mpe3eHTalu (HOyTOYK, BHIEOIPOEKTOP C aBTOMATHUECKUM IMyJIbTOM yIpaB-
JIeHUs1, IEPEHOCHOMN 3KpaH);

- riakatel, pororpadum.
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9. PedTHHI-ILIAH AHCUHMILIHHBI

IlonuTexHU4YeCKUl HHCTUTYT C1.5.29 Aspojorusi ropHbIX NpeAnpHATHH

Kypc 5, rpynna MAP , cemectp 9 (ocennnii) 20 /20 yaeOHoro rona
[Ipenonasarens (v): BurBuukuii Baaepuii CepreeBuu
Kadenpa TOPHOIO Aena
i
)
= = Konnue-
= Howmep u HazBanue
g B Buner padort, moanexamux OLeHKe CTBO
g Mony Jist ’
2 g Gamnos
< Jam)
1 2 3 4
ITucemenHbI ompoc cTyneHToB Ha jekmuu (1
HepBbiii Moayab: Atmo- | Oamn 3a 1 Bompoc) 5
1 | chepa u mukpoxnumat rop- | CamocrosiTenbHast paboTa Ha MPAKTUYECKHX 3a-
HBIX MPEIIPUATHI HaTuax 1 6amn 3a 1 3amauy (Bompoc) 10
. IIuceMeHHBIN ONpOC CTyIEeHTOB Ha jexumu (1
Bropoii moayae: Bentuns- p A wan (
6ann 3a 1 Bompoc) 5
IUsl TON3eMHBIX BBIPAOO-
2 CamocrosiTenpaass paboTa Ha MPAKTUYECKUX 3a-
TOK. A’poMexaHuka U Tep-
HaTuAx 1 6amn 3a 1 3amauy (Bompoc) 10
MOJMHAMHKA
ITucemeHHbIH ompoc cTyneHTOB Ha jekiuu (1
N 6ann 3a 1 Bompoc) 5
Tpernit moayan: Bo3nyxo-
CamocrosiTenpaass paboTa Ha MPAKTUYECKUX 3a-
3 | obmeH B Kapbepax
Hatusix 1 6amn 3a 1 3amaqy (Bompoc) 10

PeliTunr-niax Bbigad

PeiiTunr-nnan nonydex

(Oama, noonuce npenooasamens)

(Oama, nOONUCL CMAPOCINbL 2PYNAbL)
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10. IIpoTokoa corjiacoBanMs ¢ APYrHMH JHCUHIIIMHAMH HANpaBJIcHHS (CHCUHAIBLHOCTH)
noaroToBkH (Hpunoxenne 2)

11. llpunoxenns.

IMpunoxenne 1. ® CBI'Y ®onx o1ieHOYHBIX CPEACTB ISl MPOBEACHHUS MPOMEXYTOYHOM aTTECTAlHU
0 AUCHUILINHE.

Ipunosxenune 3: JIuct u3MeHEeHNUH U JOTIOITHEHUH.

[TporpaMma coctaBieHa B cooTBeTcTBUH ¢ TpeboBaHussMu PI'OC BO no Hanpasnenuto 21.05.04
T'oproe neno, cnenmanuzanms Ne 4 «Mapkmeiziepckoe J1e10», YTBEPKACHHOTO MpUKazoM MuHHCTEp-
cTBa oOpazoBanus ¥ Hayku oT 17.10.2016 r. No 1298.

2

ABTOD: CT. IIpenofaBareib Kadeapsl ropHOTo Jera

F2 ) 2L

BurBuukuii Bajgepuit Cepreesnu ¢/ V ( noonuce) ( 0ama)

PaGoyas mporpamMma y4eGHOM AUCHUIUIMHEL A3POJIOrus ropHbIX HPEeANPHATHI IpOaHATM3UPOBaHA H
MIpU3HaHa aKTyaIbHON A ucnoyib3oBanust Ha 2020 — 2021 yue6HbIi rox

[IpoTokon 3acenanus kadenps! ropHoro gena Ne 4 ot «_ 30 » 11 2020 r.

3aBeayrouuit kadenapoi ropHoro Jena
K.T.H., JOICHT

Muxaitienxo I'puropuii I'puropsesuy % Y 2,

4 ( noonucyf
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IIpuioxeHue 2

MPOTOKOJI COTJIACOBAHHUS PABOYE ITPOTPAMMBI
C IPYTUMH JUCHATUINHAMHA CIIEIIAAJIBHOCTH
(HATIPABJIEHHST) TOATOTOBKHA

HaumeHoBaHKe 6a30BBIX TUCHUIUIMH U pa3je-
JI0B (T€M), YCBOEHHE KOTOPHIX HEOOXOIHMO
JUI JAHHOM JUCITUTUIMHEL

[Ipenoxenus 6a30BbIM JUCHUILIHHAM 00 H3Me-
HEHMSIX B MPOTIOPIHSX MaTeEpUaa, MOPSIOK H3-
JI0’KEHHs, BBEJICHHE HOBEIX TEM Kypca H T.II.

HaueprarenbHasd reoMeTpuss W HHXKeHEpHas
rpaduka

Texnonorus u 6e30macHOCTE B3pHIBHBIX PaGoT

OCHOBBI TOPHOTO JIeN1a

[locTpoeHne T™IaHOB, pa3pe30oB M CEYCHHMH.
Macmrtabpl. YcioBHbE 0003HAYeHHS OOBLEKTOB
TOpHBIX paboT.

Kucnopoansii GanaHc B3pHIBYATHIX BEIIECTB.
SlnoBuTHIE ra3bl B3phIBa H pEeaKLUH MpeBpalle-
HHS B3pBIBYAThIX BELIECTB.

3HaHHEe 3aKOHOMEpPHOCTEH TIOBeAEHHS H
yIpaBJI€HHs] CBOMCTBAMHM TOPHBIX IIOPOZA H CO-
CTOSSHHEM MaccHBa B Ipoleccax JoObMH U IIe-
pepaboTKu TBEpIbIX MOJIE3HBIX HCKOINAEMBIX, a
TaK)X€ IIPU CTPOUTEJILCTBE H IKCIUTyaTallMH IOJ-
3EMHBIX COOPYKEHHUH.

| Mocectterced SL?&

| MferpdlecereorZs

| Yrecteeesste 2T
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(KOO, HaUMEHOBAHUE OUCYUNTUHBL)

HanpasneHust noArOTOBKH (CHELHUATLHOCTH)

(IIndpp 1 Ha3BaHWE HANPABICHUS NOATOTOBKH (CIICLUATBEHOCTH)

[Mpodune noAroToBKH (CHCIUATH3ALINS)

1. B pabouyro nporpamMmy y4eOHON AUCHUILTHHBI BHOCSTCS CISIYIONINE H3MEHEHMS:

2. B pabouyro nporpamMmy yueOHOM JUCHUTUTUHBI BHOCSITCS CIEAYIOLIUE TOTIOJTHEHUS:

Asrop(s1): @.H1.0., cTeneHp, 3BaHUE, JODKHOCTD (MOTHOCTHIO), TOAMUCH, AaTa

Pabouas mporpamma y4eOHOH AMCLMIUIMHBI TEpeCMOTpeHa W omoOpeHa Ha 3acemaHuu Kadempsl

(YkazaTh Kakoli), 1ata, HOMep MPOTOKOJIa 3acenanus Kadenpsl.

3asenyromutii(ast) kadenpoii (ykasars kakoi): @ 1.O., crenensp, 3BaHUe, MOANMUCH J1aTa



