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Pabouasi nporpamMma JuCUUILIMHBI

A3poJsiorusi TOPHBIX NPeANPUATHIA

Bakperuiennas kadeapa Kadenpa ropsoro jena

Hampasnenue moarotroBku 21.05.04 T'opuoe nemno

Creruanu3anus OoOorarmieHue MoJje3HbIX HCKOMAeMbIX

Kpanudukanus TopHblii HHKeHep (crenuaJucT)

®dopma oOyueHns Qunas

OO0mast Tpy10eMKOCTb 33ET
YacoB 1o y4eGHOMY IUIaHy 108 DopMBI KOHTPOIIS B CEMECTPE:

B TOM YHCJIE: 3a4yeT B 3 cemecTpe

ayJIMTOPHBIE 3aHATHS 36
caMocTosITeNbHAs paboTa 72

4acoB Ha KOHTPOJIb -
Cemectp(bl) U3YICHUS 3

Pacnpenenel-me YacCoB JUCHMIIJIMHBI 110 ceMeCcTpam

Kypc 3 Htoro
Bup 3anarui VII PIT

Jlexuun 18 18 18
[TpakTuyeckue 18 18 18
Wroro ays. 36 36 36
Cam. pabora 72 72 72
Yacsl Ha KOHTPOJIb - - N
HUroro: 108 | 108 | 108

T'on Habopa 2021.



IIporpammy cocraBui:
CenaropoB Baagumup AnekcaHapoBHY, CT.IIPENOABATEID

DUO nonnocmvio

noonucs

Pabouast mporpamMma AUCITUTLTHHEL
AdpOJIOrus rOpHBIX NPEANPHUITHI

pas3paborana B coorBercTBru ¢ OC BO:

CaMOCTOATENBEHO YCTaHABIMBAEMBII 06pa30BaATENBHBIN CTAHAAPT BHICIIETO 0OPa30BaHMs — yPOBEHD CIEIUAIATETA
(enepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00Pa30BaTENLHOIO YIPEKIEHUS BBICIIETO 00Pa30BaHus
«HanmonansHeii uccnenosarensckuii rexuonornueckuii «MUCuCx» no ciennansuoctu 21.05.04 T'oproe
neno (npuka3 ot «02» ampensist 2021 . Ne 119 0.8.)

Buinyck 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBnena Ha ocHOBaHHMM y4yeOHoro iaHa 2021 roga nadopa:
21.05.04 T'opHoe neno, OboramieHue MoJIe3HbIX HCKOMAEMbIX, YTBEpKAeHHOro YueHbiM coBeToM ['® HUTY
«MHUCuC» 31.08.2021 r., mporoxo:x Nel.

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3aceJaHnH Kadeapbl
TOPHOTO Jiena

HaumeHosanue Kageopul

[Tporokomn ot «01» utomnst 2021 r. Ne 11

3am.3aB. kadempoii I'/] A.A. KazaHies

noonucw H.0. ©amunus

«01» uronsa 2021 r.

PykoBoaurens OITOII BO
3am.3aB.kabeapoii '], K.T.H. A.A. Kazannes

noonucs H.0. Damunua



1. HEJM OCBOEHUA

Heab AucuumiInHbl — GOPMUPOBAHUE YMEHUN W HABBIKOB B 00J1aCTH 00ECIIEYeHUS U KOHTPOJI KavyecTBa
BO3/yXa TOPHBIX BBIPAOOTOK KaphepOB, INAXT, OOOTATUTEIBHBIX (PAOPHK C IENBI0 OpraHU3alMi Oe30MaCHBIX
ycloBuid pabOThI, KaK B HOPMAJbHBIX YCIOBHSX, TAK M B YCIOBHSIX aBaPHIHBIX CUTYAIUH, TPETyCMOTPEHHBIX
[TmaroM MeponpuATHH 1O JIOKATW3allid U JTUKBUAALUN MTOCIEACTBUI aBapuii HEOOXOIMMEBIX IS ITOCIEeIYIOIIeH
WH)KEHEpHOW JesATeIbHOCTH, AaKTHUBHOE 3aKpelrieHWe, OO0OOIIeHHe, VIayOlieHHe W pacHIMpeHne 3HaHUMH,
MOJYYCHHBIX MPH U3YYCHUH 0a30BBIX AUCITUTLIUH.

3amaun IUCHUTIJIHHBI
1. [TpuoOperenne 3HaHWil O Oe30macHBIX cHoco0ax NPOBETPUBAHHUS TOPHBIX BHIPAOOTOK, oOecreueHHs
HpEeANpPUATHI HE00X0JUM KOJIMIECTBOM BO3AyXa M CIoco0aMu yAaJIeHHUs! BPETHBIX IPHMECEH;

2. OBnazeHne MPaKTHIECKUMH HABBIKAMH PEIICHUS BOIPOCOB, KOTOPHIE BO3HMKAIOT ITIPH IPOM3BOICTBE
WHKCHEPHBIX PAacdyeToOB B OOJACTH OPraHW3allMM MPOBETPUBAHUS TOPHOPYAHBIX NPEIANPHUATHH, HCIONB30BAHUSA
KOHTPOJIBbHO-U3MEPHUTEIBHOM anmaparypsl.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOU NPOT'PAMMBbI

Yacts OIIOII BO (6a30Bas1, BapHaTuBHas) | bazoBas

2.1 TpeGoBanus K NpeBAPUTEIbHOM IOATOTOBKE 00YYAIONIMXCS —
IPENIECTBYIONIME MUCIUILIMHBL (MO ynn), ipakTuku u HAUP

2.1.1 | HaueprarenpHas TeOMETPHs, HHXKCHEPHASI M KOMITBIOTepHasi rpaduka

2.1.2 | AnreOpa, aHanmuTHYeCcKasi TeOMETpus, TUPepeHIHaTPHOE HCUHCICHNE

2.1.5 | dusnyeckre OCHOBBI MEXaHUKH

2.2 Jucuuninunsl (Moayan), npaktuxku 1 HUP, 111 KoTOpbIX HE00X0AMMO OCBOEHHE JAHHOM
AUCHUILINHBI He00X0AMMO KaK NpeauecTBYOlIee

2.2.1 | Ilpon3BoJCTBEHHAs MPAKTUKA 10 NOJIYYSHHIO NMPO(ECCHOHATBHBIX YMEHHUH U HAaBBIKOB - 1

2.2.2 | Ilpon3BoJCTBEHHAs MPAKTHUKA 10 TOJYYSHHUIO MPOPECCHOHAIBHBIX YMEHHH 1 HABBIKOB - 2

2.2.3 | Ilpon3BoacTBeHHAs MPAKTHKA 10 MOIYYSHHIO MPO(PECCHOHATLHBIX YMEHUH U HABBIKOB - 3

2.2.4 | llpenauruioMHasl NPaKTHKA JJIsl BBITOJHEHHS BBITYCKHOW KBaJIM(HUKAIIMOHHOW paboThI

2.2.5 | 3amuTa BBIITYCKHOW KBaIH(PUKAIMOHHOW PabOTHI, BKIIFOUYAs MOATOTOBKY K MPOIEAYPE 3aIUTE U
MPOIETYPY 3aIIUTHI

3. ”HIUKATOPbI ®OPMUPOBAHHUS KOMIETEHIIUHA,
COBMEHIIEHHBIE C PE3YJBTATAMU OBYUYEHUSA IO JUCHUIIVIMHE

OIIK-15: Chnocoben B cocraBe TBOPYCCKUX KOJUICKTUBOB MW CAMOCTOATCIIBHO, KOHTPOJHUPOBATHL COOTBCTCTBUC
IIPOCKTOB Tp€6OBaHI/IiIM CTaHAapTOB, TCXHUYCCKHUM YCJIOBUSAM U HNOKYMCHTaAM HpOMLIH.IJ'ICHHOﬁ 6630HaCHOCTI/I,
pa3pa6aTLIBaTI>, COIJIACOBBIBATL W YTBCPIKAATb B YCTAHOBJICHHOM IOPAAKE TCEXHUYCCKHUE W MCETOJUYCCKHUC
JAOKYMCHTBI, PEIIIaMCHTHUPYIOIINE NOPAAOK, KAYECTBO U 0€30IMaCHOCTD BBITOJTHEHHUS TOPHBIX, TOPHOCTPOUTCIIBHBIX U
B3PbIBHBIX aboT

3HaTh: 3-1 HayuHble OCHOBBI BEHTHJISIIMHN M JETa3alli TOPHBIX BHIPAOOTOK.

3-2 depepanbHble HOPMBI U NIPABUIIA B YaCTH IIPOBETPUBAHUS TOPHBIX BHIPAOOTOK.

3-3 CocraB aTMocdepbl U KIIMMATHYECKHE YCIOBUS MPEIPHATHI TOPHOM TPOMBIIUIEHHOCTH.
3-4 TpeboBaHuUs K COCTaBY BO3ayxa paboueii 30HBI M METO/IbI €r0 KOHTPOJIS.

3-5 IlTaxTHas a3poMexXaHHKA.

3-6 IIpoBeTprBaHHe MOI3EMHBIX TOPHBIX BBIPAOOTOK.

YmeTs: VY-1 Pemath 3aga4i TOPHOTO MPOM3BOJCTBA C MCIOIH30BAHHEM COBPEMEHHBIX METOZOB KOHTPOJS 3a
Ka4eCcTBOM BO3/yXa pabodeii 30HbI.

V-2 Hcnionb30BaTh HOPMaTHBHBIE IOKYMEHTHI 110 IPOMBIIIJICHHON 0€3011aCHOCTH U OXpaHe Tpyla.

VY-3 OnpenensiTb OCHOBHBIE ITapaMETpPhl BO3/LyXa paboyeil 30HbI MPEATPHUATHA.

V-4 KoHTponupoBaTh coepKaHHe BPEIHBIX U B3PBIBOONACHBIX BEIIECTB B BO3AyXE U CPAaBHUBATh UX C
IMAK.

VY-5 PacuuthiBaTh oTpeOHOE KOJIMIECTBO BO3AYyXa JUIl 00BEKTa IPOBETPUBAHUSL.

BHaﬂCTB H-1 BJ'Ia,Z[GHI/ISI METOAAaMM IMPOCKTUPOBAHUSA CUCTEM BCHTUWISILIUU 00BEKTOB.
HaBBIKOM: H-2 Brnanenus TepMHHOHOFHeﬁ B oOyacTu HpOMBIH_IJ'IeHHOI‘/'I BCHTWIILIMH, BJIaJICTh WHHOBAITMOHHBIMHU




TEXHOJIOTHSIMU B 00J1aCTH NPO(eCCHOHAIBHOM eI TeTbHOCTH.

H-3 Hcmonb30BaHus BEHTHISIIMOHHBIX COOPYKESHHUH TSl YIIPABIICHUS BEHTHWIIAIIUCH TIPS ITPHUSITHS.

H-4 Ompenenenne 3¢pekTHBHOCTH MCTONH30BaHUS BEHTHWIAINHA W paOOTHI TJIABHOW BEHTHIIATOPHOMN
YCTaHOBKH

OIIK-16: CriocobeH mpuMeHATh HaBBIKM pa3pabOTKH CHCTEM IO O00ECIIEYeHHIO SKOIOTUIECKON W MPOMBIIIICHHON
0e30MaCHOCTH TIPH TIPOM3BOJCTBE PabOT MO SKCIDTyaTalMOHHOW pa3Beake, JOOBYEe M IepepaboTKe TBEPIBIX
TIOJIC3HBIX MCKONIAEMBIX, CTPOUTEIILCTBY M SKCIUIyaTalluy IOA3EMHBIX 00BEKTOB

3HaTh: 3-1 HaygyHble OCHOBBI 9KOJIOTHYECKOH W POMBIIIICHHONW O€30MacHOCTH.
3-2 depepanbHble HOPMBI U NIPaBUIIA B YACTH SKOJIOTMYECKON M IPOMBIIIJICHHOH 0€30MacHOCTH.
3-3 IIpomecchl M TEXHOJOTHMH pPa3pabOTKH MECTOPOXKACHHH IOJIE3HBIX HCKOMAEMBIX OTKPBITHIM,
MOJI3EMHBIM U CIICIHATBHBIME CIIOCOOaMH.
3-4 3aKOHBI CTATHKH U KMHEMAaTHUKH XHUIKOCTEH, ra30B M UX B3aHUMOJICHCTBHS C TBEPABIMU TEIaMH U
OKOHTYPHUBAIOLIMMH MTOBEPXHOCTSIMH, METOABI pPElIeHHs 0a30BBIX 3a/ad TMAPOCTATHKH W JTUHAMHKH
peabHBIX KHUIKOCTEH M Ta30B.

YMerTs: V-1 Pemare 3agaud TOPHOI'O MPOM3BOJCTBA C HCIOJNB30BAHUEM COBPEMEHHBIX METOJOB
9KOJIOTUYECKOTO KOHTPOJIS.
V-2 Vcnionp30BaTh HOPMATUBHBIE TOKYMEHTHI 110 3KOJOTHYECKOH IPOMBIIUIEHHOMH.
V¥-3 Omnpenenats OCHOBHBIE TTapaMeTPhI BPEIHBIX (DaKTOPOB MPEIIPUSTHA.
V-4 KoHTponupoBaTh 0€30IaCHOCTh IPOM3BOJCTBEHHBIX MPOLIECCOB W MHUKPOKINMATHUECKHE
napaMeTpsl paboueii 30HbL.

Bnanets | H-1 Biagenust MmetonamMu pOEKTHPOBAHMS PETIIaAMEHTOB BEICHHS padoT.

HaBbIkOM: | H-2 BrajeHuss HHHOBallMOHHBIMU TEXHOJIOTHSAMH B 00J1aCTH TPO(PECCHOHANBHOM JACITEIBHOCTH.

H-3 Onpenenenne 3h)(HheKTUBHOCTH MCIOIb30BAHUS CPEACTB OE30MACHOCTH M SKOJIOTHUCCKOM 3aIUTHI.

OIIK-17: CnocobeH NpuUMEHSTh METOAbI 00eCIeYeHUs IPOMBIIIIEHHOI 0e30MacHOCTH, B TOM YHCJIE B YCIIOBHSX
Ype3BBIYANHBIX CHTYalMid, IPU HPOU3BOJCTBE PabOT MO AIKCILTyaTal[HIOHHOW pa3BejKe, N00blue U TepepadoTKe
TBEPJIBIX MOJIC3HBIX HCKOIAEMBIX, CTPOUTEIBCTBY M AKCIUTyaTallMH NOJ3€MHBIX 00BEKTOB

3HaTh: 3-1 HayuHble OCHOBBI IPOMBIIIICHHOI 0€301MacHOCTH.
3-2 OenepanbHbIC HOPMBI U ITPABUJIA B BEJCHUS PaOOT B MOA3EMHBIX YCIOBHSIX.
3-3 TpebOoBaHus K BEICHHIO pabOT B YCIOBHUIX MOBBINICHHON OITACHOCTH.
3-4 IIlaxTHas adpoMeXaHUKA.
YMersb: V-1 Pemath 3aga4i TOPHOTO MPOM3BOJCTBA C UCIOIH30BAHUEM COBPEMEHHBIX METOZOB KOHTPOJS 3a
OCHOBHBIMH MapaMeTpaMy TEXHOJIOTMYECKUX LIUKIIOB.
V-2 Vcnionp30BaTh HOPMATUBHBIC JOKYMEHTHI IO TIPOMBIIIIICHHOW O€30MTaCHOCTH M OXpaHe Tpy/Ia.
V¥-3 Omnpenenars OCHOBHBIC BpEeIHBIE ITApaMeTPhI BO3yXa paboueii 30HBI IPEATIPUSTHH.
V-4 KoHTpoJIMpOBaTh COJAEP’KAHWE BpPEAHBIX W B3PBIBOOMACHBIX NBUIEH W ra3oB B BO3AYyXEe U
cpaBHuBaTh ux ¢ [1JIK.
Bnaners H-1  Kpuruyecku OIICHHBAaTh OOBEKThI MNPO(HECCHOHANBHON JCATEIBHOCTH C TOYKH 3PEHUS
HABBIKOM. | BO3MOXXKHOCTH HX IIPSIMOTO HJIM KOCBEHHOT'O BO3CHCTBHUS Ha OKPYIKAIOIIYIO CPELy U OOCITY)KUBAIOIIHI
NIEpPCOHAI
H-2 Branenus TepMUHONIOTHEH B 0071aCTH MPOMBINUICHHON BEHTUJISIIIAH.
H-3 PazpaboTats HOpMBI pacxoia S3HEPropecypcoB, pacCUUTATh MOTPEOHOCTH MTPOU3BOJICTBA B
DHepropecypcax.
H-4 OuenuBath Bo3zeiicTBre Ha okpyx)aromyro cpexy (OBOC) u pa3pabaTeiBaTh MPHPOIOOXPAHHBIC
MEpOIPUATHUS
4. CTPYKTYPA U COAEP)KAHUE
Koua-
Kon HanmeHoBaHue pa3esioB U TeM
Cemectp BO Komnerenuun | Jlutepatrypa | Ilpumeuyanue
3aHATHSA /Buj 3ansitus/
4acoB
1. Pazjen 1. BBegenune B AMCUMILIMHY 3 1
11 Ilenu u 3a1a4n AUCIUTLTHHBI /JIeKIus1/ 3 OIIK-15, 3-1, 3-2 JI1.1-J11.2,
1
JI2.1, J13.1
2. Pa3nen 2. AtMocdepa TOPHBIX 3
NpeanpusTHii 4
21 Knumatudeckue ycmoBus B palioHax 3 OIIK-16, 3-1, 3- TT1.1-7T1.2
I0OBIYHM IIOJIE3HBIX UCKOMIAEMBIX. /JIeKIUst/ 0,5 2,3-3 2.1, 3.1
292 AtMmocdepHBIif BO3LyX U COCTaB aTMOC(EpH] 3 05 OIIK-17, 3-1, 3- TM.1-7T1.2
TOPHBIX NPENNPUATHIH. /J1eKuus/ 2,3-3 ' -
3.4 JI2.1, J13.1




23| aapon, waxts oGoramirenin Gaop. bo| omerr s | L,
PbEPOB, ) PHK, 2,33 JI2.1, 7131
[nexums/

2.4 Hcrounukn — 3arpsi3HEHHs — atMoc(epsl 0,5 . ol JI1.1-J11.2,
KapbepoB, IaxT, 000raTUTENBHBIX OMK-15, 3-1, 3-2 JI2.1, J13.1
(abpuk. /mpakTHKa/

25 Croco0b! u cpencraa CHIDKCHHS . o JI1.1-J11.2,
BBIJICTIEHUS] BPEIHBIX BEILECTB B BO3AYX 0,5 OMK-15,3-1,3-2 JI12.1,J13.1
paboyeii 30HbL. /MpaKTHKA/

26 Co3nanue HOpPMANbHBIX YCIOBUH TpyZAa Ha 3 1 Al JI1.1-J11.2,
pabouunx Mecrax. /aeKkuusy/ 1 OMIK-15, 3-1, 3-2 J12.1, J13.1

3. Paznen 3. Bpennbie BemiectBa B BO3yXe OIIK-16, 3-1, 3-
paboueii 30HbI TOPHBIX MPEANIPUATUI 5 2,3-3

31 SInoBuTHIC IPHUMECH BO3yXa. /MPAKTHKA/ OIIK-16, 3-1, 3- JI1.1-J11.2,

3 2,3-3 J2.1,J13.1
3.2 B3speiBoonacHsie TIPUMECH BO3/lyXa.| OIIK-17, 3-1, 3- JI1.1-J11.2,
/nexuust/ 1 2,3-3 JI2.1, J13.1
3-4
33 IIbutb ¥ €€ UCTOYHMKH. /TeKuust/ OIIK-17, 3-1, 3- JI1.1-J11.2,
1 2,3-3 JI12.1,J13.1
4. Pa3nen 4. TpeGoBaHusi, NpeabsiBiisieMble OIIK-16, 3-1, 3-
K coCTaBy BO3yXa TOPHBIX 1 2,3-3
NpeAnpUsiTHI.
41 CaHUTapHbIE HOPMBI U THIMCHHUYECKHE)
HOPMAaTHBBI, INPENBSBISIEMBIE K COCTaBY)| . oA )
aTMOC(epHOro BO3JyXa U Bo3ayxa pabouel| OlK-16,3-1,3 AL1-TIL.2,
. o 1 2,3-3 J12.1,J13.1
30HBI HPEAIPUSITHI TOPHOI]
IPOMBIIIICHHOCTH /JIeKIus/
5 Pa3zznen 5. Kontpous cocraBa Bo3ayxa.
' 5

51 Kontpoib cocraBa Bo3ayxa paboueii 30HbI. OIIK-16, 3-1, 3- JI1.1-J11.2,
/mpakTuKa/ 2 2,3-3 JI2.1, J13.1

52 KoHnTpone coctaBa Bo3/yxa NpH BEICHUU OIIK-16, 3-1, 3- JI1.1-J11.2,
B3PBIBHBIX pa0oT. /MpaKTHKa/ 2 2,3-3 J2.1,J13.1

53 KonTpons cocrasa BO31IyXa py| JL1-T12,
SKCIUTyaTallud  CaMOXOAHOW  TEXHUKHU OIIK-15, 3-1, 3-2

1 J12.1,J13.1
/nexuust/

6. Pazpen 6. M3mepeHue OCHOBHBIX
napaMeTpos BO3]yXa. MeTtoasl,

CI0co0bI M NMPUGOPBI KOHTPOJIS BO3/IyXa 7
pa6oueii 30HbI.

I e

bit > paTypel, g 2 2,3-3 J12.1,J13.1
CKOPOCTH M pacxoja IBIDKCHHsS BO3IyXa,
Ta30BBIil U ITBUICBOH COCTaB). /MPaKTHKA/
6.2 6.2. T1IK razoB u mbutu. /ekuus/ OIlK-17, 3-1, 3- JI1.1-J11.2,
1 2,33 JI2.1, J13.1
3-4

6.3 6.3. Meroasl aHamuM3a W OCHOBHBIE . o JI1.1-J11.2,
crioco0bl 0TOOpa M aHaIM3a Mpod BO3IyXa. 4 OMK-15,3-1,3-2 JI2.1,J13.1
/mpakTHKa/

7 Paspen 7. lllaxTHas a3poMexaHHKa

' 4

71 7.1.  OcHOBHBIE 3aKOHBl ~ aPOCTATHKH. OIIK-16, 3-1, 3- J1.1-J11.2,
/nexums/ 1 2,3-3 JI2.1, J13.1

72 7.2. OCHOBHBIC TIOHATHS M 3aKOHBI IIAXTHOH OIIK-17, 3-1, 3- JI1.1-J11.2,
A3POAMHAMUKH. /JTeKiust/ 1 2,3-3 J2.1,J13.1

3-4

73 7.3. AdpoaMHaAMHUYECKHE CONpPOTUBIICHUS] OIK-15, 3-1, 3-2 JI1.1-J11.2,
TOPHBIX BBIPAOOTOK. /JIeKIusi/ 0,5 JI2.1,J13.1

7.4 7.4. lllaxTHble BEHTHJISIMOHHBIE CETH JI1.1-J11.2,
/nexuusi/ 0,5 ONIK-15, 3-1, 3-2 J12.1, J13.1




75 7.5. VIcTOYHMKM JIBMXXKEHMS  BO3AyXa B TT1.1-1.2
Tpy6aX W HOA3EMHBIX  BBIPAOOTKAaXx| OIIK-15, 3-1, 3-2 ’ -
/ 1 J2.1,J13.1
nexkuus/
8. Paznen 8. BeHTHJISIIIHOHHBIE
COOpY KEeHHSI. 1
8.1 BenTtunsuonHs1e COOPYXKEHUSI B OIIK-15, 3-1, 3- JI1.1-J11.2,
MOJI3EMHBIX TOPHBIX BBIPAOOTKAX /aeKums/ 1 2,3-3 J12.1, J13.1
3-4, H-3
9. Pazpnen 9. [IpoexkTHpoBaHHe U KOHTPOJIb
BEHTHJISIMH LIAXT. 4
9.1 Pacuer KOJIMYECTBA BO3IyXa, OIIK-16, 3-1, 3-
HEOOXONUMOrO  IUIsI  IIPOBETPUBAHHS 2,3-3
. . J1.1-J11.2,
TYIHKOBOH TOPHOIH BBIPaOOTKH 3-4,H-3, V-3, 1. 3.1
/mpakTuka/ 4 H-4. I
10 Pazznen 10. BenTHiisinusi KapbeposB.
' 35
10.1 10.1. Cuusl, Qopmupyromue IBHKCHUE OIIK-15 3-1, 3-2, JI1.1-J11.2,
BO3/yXa B Kapbepe /J1eKIus/ 1 3-3 J2.1,713.1
3-4
10.2 10.2 OCHOBHBIE CXEMBI E€CTECTBEHHOTQ OIIK-17, 3-1, 3- JIT.1-J11.2,
MIPOBETPUBAHUS KapbePOB. /JIeKIus/ 0,5 2,3-3 J12.1,J13.1
3-4
103 10.3. OcCHOBHBIE CXEMBI €CTECTBEHHOIO| OIlK-15 3-1, 3-2, JI1.1-J11.2,
MIPOBETPUBAHUSI KapbePOB. /JIeKIus/ 0,5 3-3 JI12.1, J13.1
3-4
10.4 10.4. Cxembl TpoBeTpHBaHHSI Kapbepal
JHepruen BETpa (peunpKyISLUOHHO OIlK-17, 3-1, 3- JI1.1-J11.2,
PSAMOTOYHAs, MIPSMOTOYHOA 1 2,3-3 JI2.1, J13.1
PEUMPKYJISILUOHHAS ). /JIeKIust/ 3-4
105 10.5. VckyccTBeHHAss BEHTUIISILUS KapbepoB.| OIIK-15 3-1, 3- JI1.1-J11.2,
/nexums/ 05 2,3-3 J2.1, J13.1
3-4, 3-5.
11. Pa3nen 11. BeHTnasiuus v acnupanus
o00oraTuTeJbHbIX (padpukK. 0,5
111 BenTtunauuonssle YCTPOHCTBY
oboratuTenbHbIX hadpuK. /TeKuusi/ OIIK-16, 3-1, 3- JL1-1.2,
0,5 2,3-3 J12.1, J13.1
3-4, 3-5.
12 CamocTosiTelibHast paboTa CTyAeHTa
72
PaGora ¢ JIeKIIMOHHBIM MaTepHalIoM,
TOMCK U 00630p JTHTEPATypPhI 1 OIK-17,3-1, 3-
NEKTPOHHBIX HCTOYHHKOB HHAOPMAIHT 2,33 J.1-1.2,
P pMart 36 3-4,H-3, V-3, 2.1, J13.1
0 TeMaM Kypca, yKa3aHHbBIM B pasjene 4 v-4
PIJI.
TeMblI 1151 CAMOCTOSTEJILHOM
npopadoTKu:
1. OmnpeneneHne MCTOYHUKOB
3arps3HEHHs BO3/yxa pabodeil 30HBI. OIIK-16, 3-1, 3-
2,3-3 JI1.1-J11.2
2. Bri6o BEHTHIJISIIMOHHBIX ’ ’
Proop 1 36 3-4, H-3, V-3, 2.1, J13.1
COOPYXKEHHUH B TOPHBIX BEIPaOOTKaX. V-4,

3. [Iposepka 3 dhexTrBHOCTH
paboThl BEHTHIISILIHOHHOTO
yCTpoiicTBa 000TaTHTENFHOM
(habpukm.

KonTpoas

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KOHTpOJ’l])Hl)Ie BOIIPOCHI 1JIA CaMOCTOSITEIbHOM NMOJATOTOBKH K TeKyll[eﬁ U l'lpOMe)KyTO‘lHOﬁ aTrrecranum

110 UTOraM M3y4eHuss AUCHUIJIUHbI




MaTepuajbl 15 onenkn 3Hanuii OIIK-15, OIIK-16, OIIK-17. 3-1, 3-2, 3-3,3-4, 3-5, 3-6.

OCHOBHBIE COCTABJISIONINE MAXTHOW aTMOC(EPHI.
OCHOBHBIE TIOHATHSA IAXTHOH a3pOMEXaHHKH.
OCHOBHBIE TIOHATHSA U TEPMHUHBI BEHTIUISAINH [IaXT.
ATMOC(hepHBIN BO3AYX.
CocTtaBHBIE YaCTH BO3AyXa.
SInoBUTEIE TPUMECH BO3yXa.
CriocoObI U3MEPEHUs COICPIKaHMS Fa30B B BO3IAYXE.
DU3NKO-XMMHYECKHE CBOMCTBA METaHa.
OCHOBHbIEC HaIpaBlicHUS OOPHOBI C METAHOM B IIIAXTaX
. llaxTHas TBLIb.
. B3pbIBUATOCTH MBLIH.

©wNoO kDN E

e e
N = O

. Crioco6s1 60pBOBI C MBLTBIO.

. TemmoBo#i pekuM TOPHBIX BEIPaOOTOK.

. Konrpons mapamerpos armocdepsl ropHbIX BIpaboTok. HazoBuTe criocoObl 1 cpencTBa HOpMaU3anum
cocTaBa aTMoc(eps! ¥ MPONU3BOICTBEHHOTO MUKPOKINMATA.

15. PynHUYHBIH MUKPOKIIIIMAT.

=
N

16. 3HaveHus napaMeTpOB MUKPOKJIMMATa ILIaXThl 3aBUCSIT:

17. MukpokiauMar Kapbepa.

18. MUKpOKIUMAT MOJ3EMHBIX COOPYKCHHH.

19. CrnocoObl KOHTPOJIS pacxo/ia U CKOPOCTH JIBHIKCHUS BO3IyXa.

20. OcHOBHbIE 3aKOHBI, TIOHATHUS U onpeseneHnss OCHOBHbIE (U3UUECKHE XapaKTEPUCTHKH BO3IyXa.
21. OcHOBHBIE (pU3NYECKUE XaPAKTEPUCTUKHU Bo3ayxa. JlaBieHue Bo3ayxa BrnaxkHOCTh BO3ayxa
OTHOCHTENbHAS BIAXHOCTh JmHAMHYECKIH KO3 PHUIHEHT BI3KOCTH L (K03()(QUIIMEHT BHYTPEHHETO TPCHHUS)
Kunemarndeckmii ko3¢ durnert Bszkoct (M2/c)

22. Bunsl naBiieHus: cratnyeckoe Psv; nunamudeckoe Pdv; momHoe Pv.

23. Jlempeccus — pa3HOCTH NABJICHUH (PHEPTHH) B ABYX TOYKAX MOTOKA.

24. 3akoH coxpaHeHUs YHeprun. Y paBHeHHe bepHymm.

25. AdpoarHaMHYECKOe CONPOTHUBIICHUE TOPHBIX BHIPAOOTOK.

26. IllaxTHBIC BEHTUIAIIUOHHBIC CCTH.

27. OcHOBHbIE 3aKOHBI Q3POMEXAHUKHU FOPHBIX MPEANPUSTHH.

28. EctecTBeHHas Tsra.

29. PaboTa BEHTUIISITOPOB HA NIAXTHYIO CETh.

30. IMocnenoBarenbHast paboTa BEHTHISTOPOB.

31. MMapamnensHas paboTa BEHTUIATOPOB.

32. O6nacTh yCTOHYMBOM PabOTHI BEHTWIATOPA TIIABHOTO IIPOBETPUBAHUSL.

33. Bentmisinus kapbepoB. Critbl, GOpMHUpYIOLINE JIBIKCHHE BO3yXa B Kapbepe.

34. OCcHOBHBIE CXEMBI €CTECTBEHHOTO IPOBETPUBAHMS KaphEPOB.

Bonpocs! 111 npoBepKU YMEHHH :

3amanue 1.C nienpio 060CHOBAaHUS M BEIOOpa pariMOHAIHHOTO KOMIUIEKTA BEHTWISIIIMOHHOTO 000py/I0BaHHS B
YCIOBHAX TYIMKOBOM TOPHOH BBIPaOOTKH MPOU3BECTH pacueT HHTCHCUBHOCTH BBIICJICHUS MEeTaHa B aTMOochepy
paboueitzonbl. CIpOTHO3UPOBATH YPOBEHH METAHOOOMIBHOCTH BBIPAOOTOK MO MPUPOTHOM METAHOHOCHOCTH
yroJjpHOTO 1acta. McxoaHble TaHHBIE: CKOPOCTH MOJBUraHMs 32005 — V3 =4,5M/cyT, IpupoaHast METaHOHOCTHOCTh
wiacta — X=10,8M%T, ocTaTouHas MeTaHOHOCTHOCTH — Xo =3,58 M°/T, clIoc06 IpOABJICHNS BEIPabOTKH — BBP,
IWIOTHOCTH yruist — ¥ =1,46M%/T, nojBuranue 32604 3a B3phiBanue- 1B3=1,8 M.

3ananue 2.B pamMkax MpoeKTHPOBaHUS BEHTWISLNH OATOTOBUTEIBHON TYIIMKOBOM BEIPAOOTKH HEOOXOANMO
paccunTaTh a’poJMHAMHYECKHE apaMeTphl CETH U BHIOPATh ONTUMAIBHBIH HCTOYHUK UCKYCCTBEHHOH TATH
BO3/AyXa. BEIMOTHUTE IPOTHO3 YTIEKUCIOTOOOMITBFHOCTH BEIPA0OTOK MIAXTOIIIACTA 10 CTENIEHH MeTaMophu3Ma
yriaei. MicxoaHple qaHHbIE: JOTapu(M YAETBHOTO 3JIEKTPHIECKOTO COPOTHBICHUS yris Ig p=2,23; ninuHa
OYUCTHOTO 32005 — lou=200M, ATMHA TOATOTOBUTEIHHOM BEIPAOOTKH -In=450M, 00BbEMHBII BBIXO JIETYyIHX
BemecTB —V00=130mJ1/T, BBIHIMaeMasi MOIIHOCTb Ij1acTa - m=1,4M.

3amanne 3 KoppeKkTHO omnpenesieHHOe KOIUYECTBO CBEKETO BO3AyXa JAJIs MPOBETPHUBAHUS MPH3a00HHOTO




MPOCTPAHCTBA TYIMKOBOM BBIPAOOTKH OIIPEAEIACT ONaronpusTHEIC yCIOBHI TpyAa NpoxoadnukoB. [Iponssectn
pacdeéT 00bEMHOTO pacxoaa BO3ayxa JIs POBETPUBAHUS TYITMKOBOW BBIPAOOTKH C YUYETOM Pa3IMIHBIX (DAKTOPOB.
HcxonHple JaHHbBIE: KATErOpHs MAXThI 10 METaHY — CBEpXKATErOpHasi, NOPsAA0K B3pbiBaHus BB — pa3nenbHsiif,
TIOTIEpPEeYHOE CeYCHUE BRIPa0OTKH — Sn=11,2M , Macca 0JHOBpeMEHHO B3pbIBaeMbIX BB —mBB=2,9KkT, BOZONPHUTOK B
BBIpaboTKy — W=8,5 M%/uac, 4iCIeHHOCTh 3BEHA IPOXOAYMKOB — NU=74ell., TEMIIEpaTypa Bo3ayXa B 3a60¢e
BBIpaOOTKH — t=24°C.

3ananue 4 C 1enplo odecrieyeHns HOpPMAaTUBHBIX ITOKa3aTelleil MIaXTHOTrO BO3/1yXa HEOOX0AMMO YCTaHOBUTh
COOTBETCTBHE MEXy lTapaMeTpaMH BEHTHISILIMOHHOM CETH BBIPAOOTKH M a3POJMHAMUYECKUMHU XapaKTePUCTUKAMHU
BMII. IIpoussecty BEIOOp U 000CHOBAaHME CPEICTB MPOBETPUBAHUS TYITMKOBBIX BEIpa00TOK. VicX0HbIE aHHBIE:
JulnHa TpyOonpoBoaa — Itp =450M, AuameTp BeHTHISIIMOHHON TpyOs! — d=0,8M, pacxos Bo31yxa B Ipu3a00iHHOM
npocrpanctse — Qn=4,32M %/c, TN BEeHTUIALUOHHBIX TPYO — skecTkue, JIIuHa 3BeHa Tpybonposoaa — 138 =10 M.
3amanwme 5./{ms obecriedueHus OMaronpusATHBIX YCIOBHU TPyIa B KaMepooOpa3HBIX BRIPAOOTKAX MIAaXTHl BAXKHO
panroHaIBHO BEIOPATh CPEACTBA X MpoBeTpuBaHMA. ONpeneanTh TpeOyeMbli pacxoaa BO3AyXa I
MPOBETPUBAHNS KaMep OOIIEIIaxTHOTO Ha3HauUeHHs. VIcXoHbIe JaHHbIE: 00BEM NMMPOBETPHBACMBIX KaMep —
Vk=650M° , MOIIHOCTb 3I€KTPOYCTaHOBOK — Nay=1200kBT, eMKkocTh akkymysisTopa — Ea=280Au, ko3 duiuent
3arpy3ku — K3=0,75, remneparypa Bo3zayxa B kamepe -tk =23°C.

3amanue6. [Ipu MpoeKTUPOBAHUH IIAXTHOI BEHTHUIIAIUOHHOM CETH HEOOXOIMMO PACCUUTATh OOIICIIAXTHBIA PACX0/
BO3/yXa U BbIOpaTh ontuManbsHbIi BI'TI ¢ yueToM BRIHYKAEHHBIX TOTEph BO3ayXxa. IIpousBectu pacueT yTeuek
BO3AyXa 4€PE3 BCHTUWIAIMOHHBIC COOPYIKCHUA MIaXThI. I/ICXOZ[HI)Ie JAaHHBIC: IJIoaab CCYCHUC FHyXOﬁ NEPEMBIYKHU —
Sri =10m?, 4HCII0 NepEMBIYEK B LLITO3E - 4, THII IBEPH B BEHTIIEPEMBIUKE - IBYXCTBOPYATAs, UIOIA b BEPH B
nepeMbrake — Sy =3,3M2, TUT 3arpy309HOTO yCTPOICTBA — YIaCTKOBEIA OyHKED.

Bonpocs! /151 NPOBePKH HABBIKOB:
3ananue 1.MOHUTOPUHT XUMHUYECKOTO COCTaBa IIaXTHOTO BO3yXa
-Ha30BHUTE COCTAB BPEIHBIX a30B B BO3/AyXE MOJ3EMHBIX BBIPAOOTOK?
-KaKHUM JIOJDKHO OBITh coJiepKaHHe MeTaHa M AMOKCHA yriiepoaa B atMocgepe MoA3eMHBIX
BBIpabOTOK?
- UIs yero npenHasHaueH npudop I'X-5?
-Ha YeM OCHOBAH IPUHIUI JEHCTBHSA XUMHIECKUX ra30aHAIN3aTOPOB?
-KaKoBa METO/MKA U3MEPEHHMS BPEAHBIX I'a3000pa3HbIX MpuMecei ¢ momomsio [X-57
-KaK OCYIECTBIIAETCS MOAroToBKa mpubopa I'X-5 k padore?
-KaK OTPENEIINTh COJIepKAaHUE YITIEKHCIOTO ra3a B pyAHUYIHOM BO3yXe ¢ momorbio ['X-57?
3aganue 2 OnpeseneHne napamMeTpoB MUKPOKIIMIMATA B BBIPA0OTKE
- KAKIMH CIIOCO0aMHM OCYIIECTBIISAETCS TEPMOPETYIIAIHS YenoBexa?
- Ha30BUTE TPeOOBaHHS CAHUTAPHBIX HOPM K MUHUMAJIbHOW M MaKCUMaJIbHOW CKOPOCTH JIBI)KEHHUS BO31yXa B
TOPHBIX BBIpaOOTKax?
-Ha30BUTE TPeOOBAHUS CAaHUTAPHBIX HOPM K MUHIMAJIBHON M MaKCUMAaJIbHON TeMIIepaType BO3yXa B TOPHBIX
BbIpaboTKax?
-Ha3Ha4YeHHeE IICUXpoMeTpoB AccmaHa U ABrycra?
-KaK T0JIb30BaThCS ICUXPOMETPUIECKON TaOHIIei?
- KaK OIIPEAEINTh BEIMYNHY OTHOCUTEIHLHOM BIIaXKHOCTH BO3/lyXa [0 HOMOTpaMme?
- KAKOBO YCTPOMCTBO KPbUIHUATOTO U YAIIEYHOTO aHEMOMETPOB?
-TIPUHIMI 1eHCTBUSI aHEMOMETPOB MEXaHUYECKOTO THIa?
-METOAMKA U3MEPEHHsI CKOPOCTH JIBM)KCHHMS BO3/yXa C OMOIIBIO KPbUIbUaTOro aHeMomerpa?
-KaK OCYIIECTBHUTH II€PEBO/] YIIIOBOH CKOPOCTH YallIeK B IMHEHHYIO CKOPOCTH ABHKEHUS BO3-
JlyXa C MCIIOJIb30BAHUEM TapUPOBOYHOTO rpaduka’?
3amanue 3 KoHTPOIIb 32 COOIIOICHIEM TApaMETPOB MBUIEra30BOr0 PEKUMa Ha IaxTax
-KaKue IIaXThl OTHOCATCS K OMACHBIM IO Tazy?
-CKOJIBKO M KaKUX CYIIECTBYET KaTETOPHH IMIaXT [0 METaHy?
-KaKue IJIACTHI YT OTHOCATCS K OMACHBIM IO B3PhIBAM IIBLIH?
-KaK{e MEPONPUATHS JOIDKHBI OCYIIECTBIIATECS 0 MPEAYIPEKACHUIO U JTOKAIM3ANN B3PHIBOB YTOJIFHON IIBUIA Ha
I1axTax, pa3pabaTbIBalOIINX IUIACTHI, OIIACHBIE MO B3PHIBAM IIBUIH?
-KaK 4acTo JI0JDKHA MPOM3BOIUTHCS IIPOBEPKA COCTaBa BO3/yXa U 3aMephI ero pacxo/a B Iaxre?
-KaK 4acTo JIOJDKEH OCYIIECTBIISITHCS KOHTPOJIb KOHLEHTPAI[MM METaHa B Fa30BBIX IIaXTaX BO BCEX BBIPAOOTKaXx, e
MOXET BBIIEJISATHCS MM HAKATUIMBATHCS METaH?
-JUTs 9ero npeaHasHadensl npubdops! IHN-10 u HIM1-117
-Ha Ye€M OCHOBAH MPUHIUT IEUCTBUS TPHUOOPOB?
-1t 9ero ey xut B mpubope 1111-10 pactupenenutenbHbIi Kpan?
-uT0 ucnonb3yercs B npudope IN-10,11 amst mornomeHus yIIeKucIoro ra3a u3 ra3oBoi cmecu?




-yT0 ucnonb3yercs B npudope 111-10,11 nnst norsiomenys napoB BOAbI?

-KaK oCylIecTBIIsIeTcs moaroroska mpubopa [N-10, ITN-11 k padote?

-KaK MIPOM3BOANTCS MPOBEPKA HYJIEBOTO MOJIOXKEHUSI HHTEP()EPEHIIMOHHON KaPTHUHBI TIEPE ONPEEIICHUEM METaHa B
npubope I11-10?

-KaK [IPOM3BOANTCS IPOBEPKA HYJIEBOTO ITOJIOKEHHUS HHTEP()EPEHIIMOHHON KapTHHBI TIEPE ONpEeIICHHEM METaHa B
npudope I1N-11?

-KaK OIPENeNUTh COJIepKaHNe MeTaHa B PyJHIHYHOM BO3IyXe, Hconb3ys npudop 1111-10, ITN-11?

-KaK OIPEJeINTh COJIepKaHue YrIEeKHCIOTo ra3a B pyAHUYHOM BO3/yXe, Ucronb3ys npudop 1111-10, ITN-11?
3ananue 4.PacueT aapoArHAMHYECKUX XapaKTEPUCTUK BO3YIIHOTO MIOTOKA

-Ha30BUTE OCHOBHBIC a9POAMHAMHUECKHUE TapaMeTPhbl BEHTHIALUOHHON CTpyu?

-KaKue BUJIbI AAaBJICHUS ACUCTBYIOT B BO3IYIIHOM IOTOKE?

-Ha30BUTe pekoMeHnoBaHHbIe [Ib HOpMaTUBBI CKOPOCTHU IBUKEHHUS BO3LyXa B OUUCTHBIX U IOATOTOBUTENBHBIX
3a00s1X 1axT?

-KaK ONPENEINTh JCTPECCHIO TOTOKA BO3yXa B IOATOTOBUTEIHHON BEIPaOOTKE?

-METOAMKa pacyeTa 00BEMHOT0 pacXoa BO3AyXa Al IPOBETPUBAHUS TyIMKOBOH BBIPAOOTKH?

-Kakue (paKTopsl CIeAyeT yUUTHIBATh MPH ONPENCICHHN PacXoa BO3AyXa B MPpHU3a00ifHOM NPOCTPaHCTBE
BEIPAOOTKH?

-HAa30BUTE OCHOBHBIC BUIBI M XapaKTEPUCTHKH a3POANHAMUYECKOTO COMIPOTUBIICHUS BO3LyXOBOJOB?

-KaK pacCunTaTh MECTHBIE CONPOTHUBIICHHS TOPHOI BEIpaOOTKHU?

-KaK pacCuuTaTh CONPOTUBICHHE TPEHHS IaXTHBIX CTBOJIOB?

-METO/IMKA U3MEPEHHs CPEIHEH CKOPOCTH BO3AYIIHOTO [TOTOKA B TOPHBIX BBIPAOOTKAX?

-KaK OIpPEeeTUTh CPEHIOI CKOPOCTh BEHTHIIAIMOHHOMN CTPYH MOMSPHBIM METOI0M?

3ananue 5 Pacyet mapamMeTpoB MIAXTHON BEHTHIISILIMOHHON CETH

-Ha30BHUTE CXEMbI COCJUHEHHUS TOPHBIX BEIPA0OOTOK?

-TIOPSIIOK OTIPENENICHNS PacXoa BO3AyXa, JETPECCHN U a3POANHAMUYECKOTO CONPOTHBIICHHSI CETH TPH
MapauIeIbHOM COCMHEHNH?

- KaK OIIPEAEINTh OCHOBHBIE asponuHamudeckre napamerpsl LIIBC npu araroHaabHOM COeTMHEHUN BHIPAOOTOK?
-OT 4Y€ro 3aBUCHUT HaIlpaBJIEHUE ABM)KEHHUE BEHTCTPYH B noniepeunoil Bersu LLIBC?

-KaKuM 00pa3oM CONpOTHBICHHE OOKOBBIX BETBEH BIMSCT HA HANPABICHUE W ANHAMUKY MOTOKA B «JIHArOHAIII»?
-KaK paccuuTaTh OOMIeIIaxTHYI0 nenpeccuto B [IIBC?

-KaK OIpeJeNuTh CyMMapHbIi pacxos Bo3ayxa B IIBC?

- KakiuM 00pa30M B3auMOyBs3aHbI mapamerpsl B IIBC?

-Ha30BHUTE OCHOBHBIE IOCTOMHCTBA U HEJOCTATKH Pa3IMYHBIX CXEM COCJMHEHHUS TOPHBIX BhIpadoTok B IIIBC?
3aganue 6 BeIOOp onTHMaNIbHBIX CPENICTB MPOBETPUBAHUS TOPHBIX BHIPAOOTOK

- Kak 000CHOBAaHHO BBIOPATh pallMOHAIBHBIA AUaMETp BO3AyX0BoAa?

- METO/IMKa BBIOOpa U pacueTa ko3 (ulMeHTa yTeuek Bo3Iyxa B BeHTHISILIMOHHOM TpyOonpoBoie?

- KaK METOJJMYECKH TPAMOTHO OIPEIENIUTh a3pOANHAMHUYECKOE COTIPOTHUBIIEHHE )KECTKOTO BO3yX0Bo1a?

- KaK OIIPEACIINTD a3POJMHAMHIECKOE CONPOTHBIICHNE T'MOKOT0 BO3yX0BOa?

- MOSICHUTE SMITUPUYECKYIO HHTEPIPETALMIO 3aKOHA CONPOTHUBIICHUS B IIAXTHOM a’3pojuHaMHKe?

-KaKuM 00pa3oM pacCUNTHIBAETCS PONU3BOIUTEILHOCTD U JaBlieHne co3naBaemoe BMII?

-KaK paccuuTaTh pacxo] Bo3ayxa Ha Bcace BMII?

-MopsA0K BeIOOpa ontumanbHoro BMII ¢ Heperynupyemoi nogaveii?

-MeTojiuKa Beibopa ontuMansHoro BMII ¢ perynmupyemoit mogaueii?

Ilepeyens padoT, BHINOJIHAAEMBIX B IIpolecce H3YUeHHUs IMCIUIIMHBI (Moayas, npakTuku, HUP)

1. OmnpeneneHre UCTOYHUKOB 3arpsI3HEHUS BO3lyXa pabodeit 30HBI.

2. BpIOOp BEHTHIISIIMOHHBIX COOPYKEHHUI B TOPHBIX BHIPAOOTKaX.

3. TlIpoBepka 3h(heKTUBHOCTH PabOThI BEHTHIIAIIHOHHOTO YCTPOICTBA 000raTUTEILHON (haOpHKH.
4. JlomaiHee 3a1aHie

OueHoYHbIe MaTepUaJIbl (OLIEHOYHbIE CPEICTBA), HCMOJIb3yeMble 115l IK3aMeHa

DK3aMEeHAI[MOHHBIA OWJIET BKIIOYAaeT B ce0s 2 TEOpEeTHYECKUX BOIIPOCA U3 YCTAHOBJIEHHOTO mepedHs u |
MPaKTUYIECKHI BOIIPOC (3a7ady) IO TeMaM, H3JI0KeHHBIM B 4 pa3aene nqanHoi PIT/I.
Buets! xpanstces Ha kadeape M yTBep)KICHBI 3aBeIyIOIINM Kadeapoil

MeToaMKa OLIEHKH Pe3yJIbTATOB 00yUYeHHs M0 TUCHUILIHHE (MOayJI0, npakTuke, HUP)

. TpeboBaHUsI K OLICHUBAHHUIO B COOTBETCTBUH C YYCOHBIM IUIAHOM: 3K3aMEH B 3 ceMecTpe.
. Cucrema OIlEHUBAHHUS, UCIIOJIb3yeMast IIPeroiaBaTeseM Uil TeKYIIeH OIEHKH YCIeBaeMOCTH - OaJLIbHO-
peUTHHrOBAas:

- oceleHre 3auaTrii — 2 6aia 3a 1 3austue (Bcero 36 3ansTuii), HO He Goee 62 Oaia;
- BBIIIOJIHEHHUE MTPAKTHYECKHUX paboT — 1o 4 Oasuia ( Bcero 8 pador), uroro He 6osee 32 OasUIOB;
- BBINIOJIHEHHUE JJOMAIITHETO 3a0aHust — 2 0ajuia




HUTOI'O ue 6ostee 100 6amioB B cemectpe.
YcnoBre I0MyCcKa K 3K3aMEHY 10 TUCIMIUIMHE — Hanmn4ue He MeHee 70 0auioB ceMecTpoBOii paboThL.
Metoauka pacdera OLEHKH HA YK3aMeHE.
OTBeT Ha 3k3aMeHe oneHuBaeTcs B 40 0awioB: 1o 30 6ayuToB 3a OTBET HA TEOPETHUUCCKUE BOMPOCHI U 110 10
0ayuIoB 3a OTBET Ha MpPAaKTHYECKOE 3amaHue. Kputepuu ompesiesicHHs OIICHOK Ha 3K3aMEHE HM3JI0KCHBI B
paznene 5 IlomoxkeHust 0 mpomexxyTouHoil arrectanuu cryaentoB @I'AOY BO HUTY «MUCuC» (I1
239.09-14)

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KoHTposibHbIe BONIPOCHI JJIsI CAMOCTOATE]bHOM NOATOTOBKHU K TeKyLeH M IPOMEeKYTOYHOM aTTecTalun

M0 UTOraM M3y4eHUus TUCHHUIJIUHbI

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

49.
50.
51.
52.
53.
54,

MaTepuaibl 15 onenkn 3Hannii OIIK-1.1, 3-1, 3-2, 3-3,3-4, 3-5, 3-6.

OCHOBHBIE COCTaBIISIOMINE MAXTHOW aTMOC(EPHI.

OCHOBHBIE IOHATHSI IAXTHOH a3POMEXaHHUKH.

OCHOBHBIE IOHATHS U TEPMHUHBI BEHTHWIALIMN IIaXT.
ATMOC(hepHBIN BO3AYX.

CocTtaBHBIE YaCTH BO3AYyXa.

SInoBuThIE MpUMECH BO3AyXa.

Cnoco0bl n3MepeHust CoJIepKaHMsI T'a30B B BO3IyXeE.
OU3UKO-XUMUYECKUE CBOMCTBA METaHa.

OCHOBHBIE HalpaBJIeHHs OOPHOBbI C METAHOM B LIIAXTaxX
[TaxTHast mbUIb.

B3pbIBUaTOCTH NBLTH.

Crioco0b1 GOpBOBI ¢ MBLTHIO.

TennoBo# pesKUM TOPHBIX BHIPAOOTOK.

KonTpons nmapamerpos atMocdepbl TOpHBIX BBIpabOTOK. HazoBuTe crIOCOOBI M cpecTBa HOpMATH3ALNH
cocTaBa aTMOc(epsl U IPOU3BOJICTBEHHOTO MUKPOKJIMMATA.
PyaHUUHBIN MUKPOKIMMAT.

3Ha4YeHUs TapaMeTPOB MUKPOKIMMATA IIaXThl 3aBUCST:
Mukpoknumatr Kapbepa.

MuKpOKIMMAaT HOJI3EMHBIX COOPYKEHUH.

Crnoco0ObI KOHTpPOJISt pacXo/a M CKOPOCTH JIBIXKEHHS BO3yXa.
OcCHOBHBIE 3aKOHBI, TOHATHS U onpeaeneHnss OCHOBHBIE (PU3NUECKHE XapaKTEPUCTUKU BO3yXa.

55. OcHOBHBIE (hU3HYECKHE XapaKTEPUCTHKU Bo3nyxa. JlaBieHue Bo3ayxa BraxkHocTh BO3ayXa
OTHOCHTENbHAS BIaXHOCTh J{HHAMIYECKUH KO3QPHUIUEHT BI3KOCTH L (KO3QPHUINEHT BHYTPCHHETO TPCHMUA)
Kunemarnyecknii k03hQUIIueHT BAKOCTH (M2/C)

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Bunapr gaBnenusi: cratudeckoe Psv; nunamuueckoe Pdv; monnoe Pv.
Jenpeccust — pa3HOCTD AaBIICHUN (SHEPTHiA) B IBYX TOYKAX IMOTOKA.
3aKOH COXpaHEHHUs dHepruu. YpaBHeHHE bepHymm.
AdpoIuHAMHUYECKOE COIPOTHUBIICHNE TOPHBIX BEIPAOOTOK.

IIaxTHBIE BCHTHJIALITMOHHBIC CCTH.

OCHOBHBIE 3aKOHBI a9POMEXAHUKH TOPHBIX MPEATPHATHI.
EcrecTBenHnas Tsra.

PaboTta BeHTHIATOPOB HA MAXTHYIO CETb.

[MocnenoBarensHas paboTa BEHTHIISTOPOB.

[MapannensHast paboTa BEHTHIISITOPOB.

O6macTh yCTOMYMBON pabOTH BEHTWIATOPA TIIABHOTO MMPOBETPHUBAHUS.
BenTtmnsamus kapsepoB. Cuibl, popMupyromue IBIKESHHE BO3IyXa B Kapbepe.
OCHOBHBIE CXEMBI ECTECTBEHHOTO TIPOBETPUBAHUA KAPBCPOB.

Bonpocs! quist NpoBepKn yMeHHH :

3amanne 1.C nenpio 000CHOBAaHHUS M BEIOOpA parlMOHATIHHOTO KOMITJIEKTa BEHTHILSIIIMOHHOTO 000PYIOBaHHS B

YCIOBUAX TyHHKOBOﬁ FOpHOfI BI:Ipa6OTKI/I MMPOU3BECTU PACUCT UHTCHCUBHOCTU BBIJACJIICHUA METAaHA B aTMOC(I)pr
pa60‘l€l7[30HLI. CHpOFHOSI/IpOBaTB YPOBEHb METaHOOOUIBLHOCTH BBIpa6OTOK 10 HpI/IpO,HHOﬁ MCETAaHOHOCHOCTH




yronpHOro macta. McxonHsle naHHBIE: CKOPOCTh MOABUTAHUS 320051 — V3 =4,5M/cyT, NpupoHas METAHOHOCTHOCTb
mracta — X=10,8M%T, ocTaTounas MeTaHOHOCTHOCTB — Xo =3,58 M%/T, croco6 mposiBIeHus BeipaboTky — BBP,
IJIOTHOCTH yriis — ¥ =1,46M%/T, noaBuranue 3a604 3a B3phiBanue- 183=1,8 M.

3amanue 2.B paMKax MpoeKTHPOBAHUS BEHTWISIIAHN IIOATOTOBUTEIBHON TYITHKOBOH BEIPAOOTKH HEOOXOIMMO
paccunTaTh ad3pOJMHAMHIECCKUE [TapaMETPhl CETH U BHIOPATH ONTUMAIBbHBIH HCTOYHUK HCKYCCTBEHHOH TATH
BO3JlyXa. BHIOIHUTE POTHO3 YIIIEKUCIOTOOOMIFHOCTH BEIPAOOTOK HIAXTOIIACTA IO CTENIEHN MeTaMop(u3Ma
yrieil. cxonHble TaHHBIE: JIOrapu(M YAEIEHOTO JIEKTPUIECKOT0 CONPOTHBIECHUS yris lg p=2,23; minHa
ourcTHOro 32005 — lou=200M, JTMHA TOArOTOBUTENBHO BEIpaOOTKH -In=450M, 00BEMHBII BBIXO JIETY4HX
BemecTB —V00=130MJ1/T, BRIHUMaeMasi MOIHOCTD IuTacTa - m=1,4M.

3ananue 3 KoppekTHO orpeiesieHHOE KOJINYECTBO CBEXKEro BO3LyXa AJIs IPOBETPHUBAHMUS TPU3a001HHOTO
MPOCTPAHCTBA TYITUKOBOH BBIPAOOTKH ONpEAEIACT OaronpuaTHHIEC yCIOBUH TpyAa IpoxoadukoB. IIponssectn
pacdeT 00BEeMHOTO pacxoa BO3ayXa IJIs IPOBETPUBAHUS TYIIHKOBOM BEIPAOOTKH C YIETOM Pa3IHMIHBIX (PaKTOPOB.
WcxonHple JaHHbBIE: KATErOPHs MAXThI 10 METaHY — CBEPXKATErOpHasi, NOPSAA0K B3pbiBaHus BB — pa3nenbHbiii,
TIOTIEpPEeYHOE ceYeHHE BRIPaboTKH — Sn=11,2M , Macca 0JJHOBpeMEHHO B3pbIBaeMbIX BB —mBB=2,9KT, BOZONPHUTOK B
BbIpaboTky — W=8,5 M%/uac, 4ucieHHOCTh 3BeHa IIPOXOJUUKOB — NU=74ell., TEMIIEpaTypa Bo3ayXa B 3a60¢e
BbIpaboTKH — t=24°C.

3amanue 4 C nenpio obecriedeHnss HOPMaTHUBHBIX MTOKa3aTesIel IIaXxTHOTO BO3AyXa HEOOX0IMMO YCTAaHOBUTh
COOTBETCTBHE MEXy NapaMeTpaMH BEeHTHISILIMOHHON CETH BBIPA0OTKH U a3POIMHAMHYECKUMH XapaKTepUCTUKAMU
BMII. [Ipou3sBectu BEIOOp 1 000CHOBaHKE CPEACTB MIPOBETPUBAHUS TYIHUKOBBIX BEIpaOOTOK. VIcX0HbIE TaHHBIE:
JUTiHA TpyOomnpoBoaa — Itp =450M, muaMeTp BEHTHISIMOHHON TpyOb! — d=0,8M, pacxo/ Bo3ayxa B Mpu3aboiHOM
npocrpanctse — Qn=4,32m 3/c, TN BEeHTUIALUOHHBIX TPY6 — sxecTkue, JlauHa 38eHa Tpy6onposoaa — 138 =10 M.
3aganue 5./11s obecrieueHNs OIaroNpUATHBIX YCIOBHI TpyAa B KAMEPOOOPAa3HBIX BEIPAOOTKAX IaXThl BAXKHO
panroHaIbHO BEIOPATh CPEACTBA UX MpOoBeTpuBaHUs. Onpenenuts TpeOyeMblil pacxoa BO3LyXa s
MPOBETPUBAHMUS KaMep OOLIECIIaXTHOTO Ha3HaueHus. VIcXoqHbIe JaHHbBIEe: 00beM MPOBETPUBAEMBIX KaMep —
Vk=650M° , MOIIHOCTb 3IEKTPOYCTaHOBOK — Nay=1200kBT, eMKocTh akkyMmyJisTopa — Ea=280Au, ko3 duiuent
3arpy3ku — K3=0,75, remneparypa Bo3zayxa B kamepe -tk =23°C.

3amanue6. [Ipu MpOSKTUPOBAHKH IIIAXTHOM BEHTIIAIIHOHHON CETH HEOOXOAMMO PAacCYMTATh OOIICIIAX THBIH PacxXo
BO3/yXa U BbIOpaTh ontuManbsHbIi BI'TI ¢ yueToM BRIHYKAEHHBIX ITOTEph Bo3ayxa. IIpousBectu pacueT yTeuek
BO3/yXa 4epe3 BeHTHWIALMOHHBIE COOPYKEHH MaxThl. VIcCX0AHbIE NaHHBIC: UIOUAAb CEUEHHE TITyXOH epeMBIYKH —
Sri =10m?, 4HCIIO NepEMBIYEK B LILITKO3E - 4, THII IBEPH B BEHTIIEPEMBIUKE - IBYXCTBOPYATas, UIOMIA b BEPH B
nepeMbrake — S =3,3M2, THII 3arpy309HOTO YCTPOIHCTBA — YIACTKOBEIA OYHKED.

Bonpocs! 1J151 NpoBepKH HABBIKOB:
3ananue 1.MOHUTOPUHT XUMHUYECKOTO COCTaBa IMAXTHOTO BO3yXa
-Ha30BUTE COCTaB BPEIHBIX T'a30B B BO3JIyXe MOJI3EMHBIX BEIPAOOTOK?
-KaKUM JIOJDKHO OBITh COZIepKaHHe METaHa M JUOKCHAA yriiepoJa B aTMoc(epe MOA3eMHbIX
BBIpab0TOK?
- uIs1 4ero npenHasHaueH npudop ['X-57?
-Ha YeM OCHOBAH NMPUHIUI JEHCTBHS XUMHUYECKNX Ta30aHATN3aTOPOB?
-KaKoBa METO/IMKa N3MEPEHHMS BPEIHBIX Ta3000pa3HbIX MpuMeceii ¢ momornsio ['X-57
-KaK OCYIIECTBISETCS MOATr0TOBKa mpubdopa I'X-5 k padote?
-KaK OTIPEJeINTh COoJIepKaHNe YIIIeKHCIOTo ra3a B pyAHHNYHOM BO31lyXe ¢ momomipio I'X-57?
3aganue 2 OnpeseneHne napaMeTpoB MUKPOKIMMaTa B BBIpaOOTKe
- KAKIMH CIIOCO0aMHM OCYIECTBIISETCS TEPMOPETYIIAIIS YelloBeKa?
- Ha30BUTE TPeOOBaHHS CAHUTAPHBIX HOPM K MUHHMAJILHON M MaKCHMaJIbHOW CKOPOCTH JIBH)KEHHUS BO3/yXa B
TOPHBIX BHIPAOOTKAX?
-Ha30BUTE TPeOOBAHUS CAaHUTAPHBIX HOPM K MUHHMAJIFHON M MaKCUMAaJIbHON TeMIepaType BO3yXa B TOPHBIX
BbIpaboTKax?
-Ha3HAa4YCHHE IICUXpOMeTpoB AccMaHa 1 ABrycra?
-KaK I0JIb30BaThCs ICUXPOMETPUUECKO Tabnnien?
- KaK ONPEeAEIUTh BEIMYNHY OTHOCUTEIBHOM BIaKHOCTH BO3yXa 110 HOMOrpamme?
- KAKOBO YCTPOMCTBO KPbUILYATOTO U YALIEUHOI'O aHEMOMETPOB?
-IIPUHLIUN IeHCTBHUS aHEMOMETPOB MEXAaHHUUECKOTO THMA?
-METOJIUKA U3MEPEHHS CKOPOCTHU JIBUKEHHUS BO31yXa C MOMOILBIO KPbUIBYATOr0 aHEMOMETpa?
-KaK OCYILECTBUTh NEPEBOJ YTIOBOH CKOPOCTH YallleK B JIMHEHHYIO CKOPOCTh JIBUXKEHUS BO3-
JlyXa C MCIIOJIb30BAaHUEM TaPUPOBOYHOTO rpaduka’?
3ananue 3 KoHTpob 3a cOOII0/IeHUEM TapaMeTPOB TBIJIETa30BOT0 PEKMMa Ha IaxTax
-KaK{e [IaXThl OTHOCATCS K OIMACHBIM 1O Ta3y?




-CKOJIBbKO U KaKUX CYIIECTBYET KaTETOpHH LIaXT [0 METaHy?

-KaKHe TIACTHI YTIIsI OTHOCSITCS K OTACHBIM MO B3PbIBAM IBIIH?

-KaKue MEPOTPHATHS JOJDKHBI OCYIIECTBIITHCS 110 MPEAYTIPEKACHHUIO U JTOKAIN3AIUU B3PBIBOB YTOJIHHON MBUIN HA
IIaxTax, pa3padaThIBAIOMINX [UIACTHI, OIIACHBIE IO B3PHIBAM ITBLTH?

-KaK 4acTo J0JDKHA MPOU3BOIUTHCS MPOBEPKA COCTaBa BO3AyXa U 3aMEpHI €r0 pacxo/a B maxre?

-KaK 9acTo JOJDKEH OCYIIECTBIIATHCS KOHTPOIbh KOHIICHTPAIINM METaHa B Ta30BBIX IIAXTaX BO BCEX BBIPAOOTKAX, I'1ie
MOXET BBIIEJIATHCS MIIM HAKATUIMBATHCS METaH?

-JUIs 4ero npeaHaszHadensl npudops! IHN-10 u HI1M1-117

-Ha 4YeM OCHOBAaH IPUHIMI ASHCTBUS NMPUOOPOB?

-1 "ero ciykut B npudope 1111-10 pacnpenenurensHblii kpan?

-uTo ucnonbs3yercd B npudope HIM-10,11 amst mornomeHus yriaekuciaoro ra3a u3 ra3oBoit cmecu?

-yT0 Mcnonbk3yercs B npudope 111M1-10,11 a1 noraomeHus napoB BoabI?

-KaK OCYILECTBIISIETCS TTOAroToBKa rpubdopa 1111-10, IIIN-11 k pabore?

-KaK [IPOM3BOANTCS MPOBEPKA HYJIEBOTO IOJOXEHUS HHTEP()EPEHINOHHOM KapTHHBI IIEpe/l ONPEeIICHHEM METaHa B
npubope I11-10?

-KaK [IPOM3BOANTCS MPOBEPKA HYJIEBOTO IOJOXEHUS HHTEP()EPEHINOHHON KapTHHBI TIEPE ONpEeIICHHEM METaHa B
npubope 1N-11?

-KaK OIPEJeNUTh COJICpKaHNEe MeTaHa B PYIHHIHOM BO3IyXe, HCHonb3ys npudop IM-10, ITN-11?

-KaK OIPEJeNUTh COMIEpKaHNe YTIIEKUCIIOTO Ta3a B PyOJHHIHOM BO3AyXe, HCHOdb3ys mpudop 1IM-10, [TN-11?
3aganue 4.PacueT aapoAMHAMHYECKUX XapaKTEPUCTUK BO3TYIIHOTO MTOTOKA

-Ha30BUTE OCHOBHBIC a3POAMHAMHUUECKHUE NTapaMeTpbl BEHTHIISIIMOHHON CTpyu?

-KaKue BUJIbI AaBJICHUS ACUCTBYIOT B BO3IYIIHOM IOTOKE?

-Ha30BUTE pekoMeHnoBaHHbIe [Ib HOpMaTHBEI CKOPOCTH IBHKEHHUS BO3LyXa B OUUCTHBIX U TIOATOTOBUTENBHBIX
3a0051X IaXT?

-KaK OTPEIEIHNTh JICTPECCHIO TOTOKA BO3yXa B MOJrOTOBHTEIBHON BEIPAOOTKE?

-METOAMKA pacyeTa 00bEMHOT0 pacXoaa BO3AyXa Ul IPOBETPUBAHUS TYITUKOBON BBIPAOOTKH?

-Kakue (aKTophl CIEeoyeT yUYUTHIBATh MIPU OTIPENCIICHHN PacXoa BO3AyXa B MPpHU3a00iHOM IPOCTPAHCTBE
BEIPAOOTKU?

-HAa30BHTE OCHOBHBIC BHIBI M XapaKTEPUCTHKH a3POANHAMUYECKOTO CONPOTHBIICHHSI BO3LyXOBOJOB?

-KaK pacCunTaTh MECTHBIE COIIPOTHUBIICHHS TOPHOI1 BEIPaOOTKH?

-KaK pacCuuTaTh CONPOTUBICHHE TPEHUS AXTHBIX CTBOJIOB?

-METO/IMKA M3MEPEHHS CPETHEH CKOPOCTH BO3AYILIHOTO ITOTOKA B TOPHBIX BBIPaOOTKaX?

-KaK OIpPEeeTUTh CPEHIOI0 CKOPOCTh BEHTHIIIMOHHOMN CTPYH MOJIAPHBIM METOI0M?

3ananue 5 Pacyet mapamMeTpoB MAXTHON BEHTHISIIMOHHON CeTH

-Ha30BUTE CXEMbI COCIMHEHUS TOPHBIX BEIPAOOTOK?

-TIOPAIOK ONPEETICHUS Pacxoia BO3AyXa, JEPECCHU U a9POANHAMHYECKOTO COPOTUBIICHUS CETH MIPHU
HapauIeIbHOM COEJUHEHNN?

- KaK OIIPEAEINTh OCHOBHBIE aspoauHammdeckue napamerpsl LIIBC npu auaronansHOM coeJMHEHNH BEIpaOOTOK?
-OT 4Yero 3aBUCHUT HaIlpaBJIeHHUE JBUKEHHE BEHTCTPYH B nonepeunoil sersu LLIBC?

-KaKuM 00pa3oM CONpOTHBIIEHHE OOKOBBIX BETBEH BIMET HA HANIPABJICHUE U ANHAMUKY ITOTOKA B «IHArOHAIN»?
-KaK paccuuTaTh oOMIeaxTHyo nenpeccuro B [IIBC?

-KaK OIpeJeNuTh CyMMapHbIA pacxo] Bo3ayxa B IIBC?

- KakuM 00pa30M B3auMOyBs3aHbI mapaMeTpsl B LIIBC?

-Ha30BUTE OCHOBHBIE JOCTOMHCTBA U HEJTOCTATKH PA3IMIHBIX CXEM COEANHEHHs TOPHBIX BeIpaboTok B LIIBC?
3amanue 6 BeiOop onTHManbHBIX CPEACTB MPOBETPUBAHUS TOPHBIX BRIPAOOTOK

- Kak 000CHOBaHHO BBIOpATh PallMOHAIBHBIN JHaMeTp BO3AYyX0oBoaa?

- METO/IMKa BBIOOpa M pacueTa ko3 (ullMeHTa yTeuek Bo3lyxa B BEeHTHISIIIMOHHOM TPyOOoIpoBoe?

- KaK METOJJMYECKH TPAMOTHO OIPENENIUTh a3pOANHAMUYECKOE COIIPOTHBIIEHHUE KECTKOTO BO31yX0BO/1a?

- KaK OIIPEAEIINTh a3POJMHAMHYECKOE COIPOTHBIICHHE THOKOT0 BO3AyX0Boa?

- MOSICHUTE SMITUPUYECKYI0 MHTEPIPETAIMIO 3aKOHA CONPOTHBIICHHUS B IIAXTHOM a’poHaMuKe?

-KaKuM 00pa3oM pacCUNTHIBAETCS IPOU3BOIUTEILHOCTD U JaBJIeHHE co3iaBaemMoe BMIT?

-KaK paccuuTaTh pacxo] Bo3ayxa Ha Bcace BMII?

-1opsi10K BbIOOpa ontuMansHoro BMII ¢ Heperymipyemoit mogauein?

-MeToIuKa BeiOopa ontuMansHoro BMII ¢ perynmupyemoit mogadeii?

Ilepeuenb padoT, BbINOJHSIEMbIX B MPoOllecce H3YUYeHHsl TUCIUIIUHBI (MoayJis, npakTuku, HUP)

5. OmpeneneHne NCTOYHNKOB 3aTrPsI3HEHMS BO3LyXa pabodeil 30HBI.

6. BbIOOp BEHTHIISIIMOHHBIX COOPYKEHHUI B TOPHBIX BHIPAOOTKAX.

7. TIpoepka 3¢h(heKTHBHOCTH pabOTHI BEHTIIIAIIMOHHOTO YCTPOiicTBAa 000TaTUTENFHON (haOpHKH.
8. JlomariHee 3amaHue

OueHoYHbIe MaTepHAJIbl (OIIEHOYHbIE CPEICTBA), HCMOJIb3YyeMble /sl IK3aMeHa




DK3aMCHAIIMOHHbBIM OWIEeT BKIIOYAaeT B CeOS 2 TCOPETHYECKHMX BONPOCA M3 YCTAHOBICHHOTO IepedHs W 1
MPAKTUIECKHUIA BOMPOC (3a/1a4y) TI0 TeMaM, H3JI0KEHHBIM B 4 pasnene nanHoi PTIJI.
buueTsl xpansrcst Ha Kadeipe U YTBEPKISHbI 3aBeAYIONNM Kadenpoii

MeToauKA O1IeHKH Pe3YJbTATOB 00y4UeHHUsI 10 JMCUMILIHHE (MoayJto, npakTuke, HUP)

3 TpeboBaHusI K OIICHUBAHHIO B COOTBETCTBUH C YYCOHBIM TUIAHOM: K3aMEH B 3 ceMecTpe.
CucTeMa OIEHUBAHHMS, UCIIOJIb3yeMast MIPEojaBaTeeM [T TeKYIICH OIIEHKH YCIIeBAeMOCTH - OaJTbHO-
pEUTUHrOBas:
- mocenenuye 3ansaTuii — 0,5 6aia 3a 1 3anstue (Bcero 35 3ansTuii), HO He Goee 17 GaIoB;
- BEINIOJTHEHHUE MTPAKTHIECKHUX paboT — o 5 6amioB ( Bcero 8 pador), nutoro He 6omee 40 6amios;
- BBIMTOJTHEHHME JOMAIIHETO 3aaHusd — 3 Oauia
HTOI'O =e 6omee 60 GamtoB B cemecTpe.
YcnoBre I0MycKa K 3K3aMEHY 10 TUCIMIUIMHE — HATn4ue He MeHee 33 0aJuioB CeMeCTPOBOi PabOTHL.
Metoauka pacdera OLEHKH HA YK3aMeHE.
OTBeT Ha 3k3aMeHe oneHuBaetcs B 40 0amnos: 10 30 6aIOB 32 OTBET HA TEOPETUUCCKUE BOIIPOCHI U 110 10
0ayuIoB 3a OTBET Ha MpaKTHYECKOoe 3anaHue. Kpurepuu ompeneieHHs OICHOK Ha dK3aMEHE HM3JI0KCHBI B
pasgene 5 IlonoxkeHus o MPOMEKYTOYHOU arrectanuu cryneHToB ®TAOY BO HUTY «MUCuC» (I1
239.09-14)

6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE JTUCHUITJIMHBI
MOAYJIA, MIPAKTUKH, HUP)

6.1. Pekomenayemast qureparypa

6.1.1 OcHOBHasl IUTEpPaTypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka H3narenancTBo,
HHe COCTaBHUTEIH roa
J1.1 I.T.H. Bentunsus YHuBepcurerckas M.:
Kanenuna MIPOM3BOJICTBEHHBIX OOBEKTOB: oubauorexka ONLINE N3patenbcTBO
H.O. Yu4eb. mocobue. - https://biblioclub.ru/index.| MockoBckoro
php?page=book&id=79175| TOCYAPCTBEHHO
r0 TOPHOTO
YHHBEPCHTETA,
2008.- 193 c.:
WL
JI1.2 ITyukos, JI.A. JluHaMuKa MeTaHa B VHUBEpCUTETCKAS Mocksa :
BBIPa0OTAaHHBIX IPOCTPAHCTBAX ouomorexa ONLINE MockoBckui
YTOJIBHBIX IIaXT URL: TOCyapCTBEHHEI
https://biblioclub.ru/index.php| # TopHbIii
?page=book&id=83892 YHHMBEPCHUTET,
1995. - 312 c.
6.1.2 lonoJiHUTeIbHAA JIUTEpPATypa
O603Haue ABTOpBI, 3arnaBue bubanoreka H3pareancTBo,
HHE COCTABHUTE/IH roa
J21 Virakos K.3. AdpOoJTOTHs TOPHBIX HTB I'd® HUTY «MUCuC» | Hempa.1987r
IpeaNpUATHN. YIeOHUK IS abOHEMEHT
BY30B
6.1.3 MeToanuecKkue MaTepUaJIbI
O003HaueH ABTODBI, 3ariaBue bubnuoreka W3narenscTBO,
ue COCTaBUTEIH TOJI
J13.1 A.T'. Kouer MeTtoanyeckue yKazaHus VYHuBepcuTeTcKas Kagenpa
Bentunsiuuss ~ npOMBIIUIEHHBIX oubmmoreka ONLINE TEeIIora3ocHab
3[aHUI 1 coopykeHuH : yuebnoe | https://biblioclub.ru/ind JKEHUS,
nocoowue ex.php?page=hook&id= Kadenpa
427461 OTOILICHUS U
BEHTIISAIAH. —
Hwxuuii



https://biblioclub.ru/index.php?page=book&id=79175
https://biblioclub.ru/index.php?page=book&id=79175
https://biblioclub.ru/index.php?page=book&id=83892
https://biblioclub.ru/index.php?page=book&id=83892
https://biblioclub.ru/index.php?page=book&id=427461
https://biblioclub.ru/index.php?page=book&id=427461
https://biblioclub.ru/index.php?page=book&id=427461

Hogropon :

(HHT'ACY),
2011.—-179 c.
6.2. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH «AHTepHET»

91 | www.google.ru

6.3. IlepeyeHb MPOrpaMMHOr0 ob0ecrevYeHus!

1M1 | Office Professional Plus 2016

6.4. IlepeueHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM M MPO(eCCHOHAIBHBIX 023 TaHHBIX

ni

n2

7. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCHUILTAHBI
(MOJY.JISI, MPAKTUKH, HUP)

7.1 Ayn. 410. JlekuvoHHas ayqUTOpUs. AyAUTOPUS JUI IPAKTHUECKUX 3aHATHH.
1. KoMIUIeKT MyIbTUMEIUHHOM anmapaTypsbl:

— Mynerumenuitaas gocka ACTIVboard 387Pro

— CHCTEMHEBIHA OJIOK I MOHUTOD;

2. Kommekt yuebnoit Mebenu Ha 70 mocaJoIHBIX MECT.

3. [IporpammHOE obOecTieueHNUE:

—WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc.

8. METOANYECKHUE YKA3ZAHUA AJIS OBYUYAIOIIUXCS 110 N3YYEHUIO AU CHHUITJIMHBI
MOAYJA, HPAKTUKH, HUP)

Y4eOHas paboTa CTYJCHTOB [0 W3YYSHHUIO TUCIUIUIMHBI 0a3upyeTcsl Ha ayIUTOPHBIX M BHEAYAUTOPHBIX 3aHATHAX.
AYIUTOpHBIC 3aHATUS COCTOAT W3 JICKIMHA M TPAKTHYECKUX 3aHATHH, KOTOpBIE MPOBOIATCA IO PACHUCAHUIO.
Breayautopnast (camocTosiTeNibHasA) paboTa MpenycMaTpuBaeT H3yuyeHUE TEOPETUYECKUX OCHOB JAMCUHUIUIMHBI IO
yueOHHUKaM M HAyYHO-TeXHHYCSCKOU JINTepaType.

B mnporpamMme AMCUMIUIMHBI NIPUBEICHO HAMMEHOBAHWE W COJEpXKAHHE TeM, IMOJIekKAIIMX H3ydeHUro. Tembl
JIMCLUHUIUIMHBI, KOTOPBIE CTYACHTBHI IOJDKHBI M3YYHTh CAMOCTOSTENIBHO, YKa3aHbl B paszaene «CaMoCTOsTeIbHast
paboTtay.

3HaHI/I$[, YMCEHUS U HAaBbIKH, HpI/IO6p6T€HHbIC CTYACHTAMM Ha JICKIUAX, NPAKTHUICCKUX 3aHATUAX U CAMOCTOATCIIBHO,
npenoaaBaTeyib KOHTPOJIHUPYECT HA OK3aMECHE U ITPU 3aUTE KYPCOBOT'O IPOECKTA.
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