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Pabodas mporpamMMa IUCUHMIUTUHEL «A3pPOIOTrHs TOPHBIX MPENNPUATHI» COCTaBleHAa B
COOTBETCTBHUH C Y4€OHBIM IUIAHOM I10 criequanbHocTH 21.05.04 «I"opHoe nemoy», cnenu-
anuzanus « TpaHCHIOPTHEIE CHCTEMBI TOPHOTrO MPOU3BOACTBA» s cTyneHToB 2019 rona
npuéma.

Cocrasurens: Hukonaes Esrennit Bopucosnt, K.T.H., 0eHT Kadeapsl «Oxpata Tpy/a
1 asposioruss um U.M.ITyrauay.

PaGoyas nporpaMma paccMOTpeHa M yTBep:KIeHA Ha 3acelaHHH xadenpsr «Oxpana
Tpyna u asponorust um U.M.Ilyrauay.
[poroxom Ne 9 ot «22 »04. 20 19 rona

3aBenyrommuii kadenpoii bynrakos 10.®.

MOIIMTHCE) (D.H.0)

Pa6ouast nporpamma corJiacoBana c BbINycKamomei kadeapoii « Tpancrnoprrsie cu-
CcTeMel U Joructhuka umenu U.I'. Illtokmanay.

ITporokon ot «_14 » 05 2019 roma Ne 11
3aBenyrommuit kadenpoii . ~ Konnpaxun B.IL.
(o, 5) (©.H.0)

Pabo4as nporpamma ogo6pena yqedHo-meToanyeckoii komuccneii JlonHTY 110 crre-
mransHocTH 21.05.04 «T"opHOE nenoy»
IIporokon ot « 30 » 05 2019 roma Ne 5

opiuesckuii C.B.

[lpencenarens

Pabouas nporpamma mpoanena mis 20 {0  roma npuéma Ha 3acefaHuM Kadeapsl
«Oxpana Tpyza u asponorust um .M Ilyrauay.

[IpoToKOI OT « ‘¥ » W5 /2020 rogaNe A
3aBemyromuii kahenpoi {-?‘)H\u\&ﬁ\;\ﬁi\\v- \0 P
(0.H.0)

Cornacosano ¢ Beimyckaroeit kapeapoii « TpaHCIOPTHBIE CHCTEMBI M JIOPHCTHKA HMe-

Hu WU.I'. Illtokmanay.
3aBenyromumii Kadenpoit %:D Borgpagecse AL

AT (oanuce) “/ (DH.0)
Pabovas nporpamma mpoasena s 20 roja npuéma Ha 3acefaHuu Kadeupsl
«Oxpana Tpya u asposnorust um U.M.ITyraua.
IIpoTokon oT « » 20 roma Ne

3aBenyrommii Kadeapoi

(moanwes) (®.H.0)

CormnacoBaHo ¢ BhIITyCKaromiei kadenpoit « TpaHCTIOPTHBIE CHCTEMBI M JIOTHCTHKA UMe-
Hu W.I'. llltoxkmanay.

3aBemyrowmuii Kadeapoit

(noanucs) (D.H.0.)



1. OFBEKT, IEJIb U 3AJIAYU OCBOEHU A JUCLHUIIJINHBI

JMCIMIUINHA paccMaTpPUBAeT BOMPOCHI MPOBETPUBAHUSA YTOJNBHBIX IAaXT B
HOPMAaJIbHBIX W ABApUMHBIX YCIOBHsX. B HEM paccMaTpuBaeTCs COCTAaB M CBOMCTBA aT-
Mocdepsl IIaxT, 3aKOHbI JBUKEHUS W paclpelereHusl BO3yXa B TOPHBIX BbIpAOOTKAX,
OCHOBBI TPOEKTUPOBAHMS BEHTUIISILIUM YTOJIbHBIX IAXT.

Heabro AUCIUIUIMHBI SBISETCS MOJTYYEHUE CTyJACHTaMHU 3HAaHUN O 3aKOHOMEPHO-
CTSIX JBW)KCHHS BO3/lyXa M MEpEeHOCa BPEAHBIX M OMACHBIX MPUMECEH B BEHTHJISAIIMOH-
HBIX CHUCTEMaX, O Ha3HAYCHUH U (PYHKIUSAX CUCTEM BEHTWISILIUU FOPHBIX MPEINPUSTUH,
ee poyid B oOecrieueHrH 0€30MacCHOCTH BEACHUSI TOPHBIX padOT M OpraHu3aluu TeXHO-
JIOTHYECKHUX MPOIIECCOB; BbIpaOOTKa YMEHHUI U HaBBIKOB MPOECKTHUPOBAHUS BEHTUIISLIUU
TOPHBIX TPEANPUATUH, HCIONb30BAHUS COBPEMEHHBIX CIIOCOOOB M TEXHHUYECKHUX
CPEICTB KOHTPOJII W HOpMalIM3alMHM IMapaMEeTpOB IPOU3BOACTBEHHON aTMochepsl B
cBoel nMpohecCHOHAIBHOM IeSITENHbHOCTH.

B pe3ynbpTaTe 0CBOCHHSI TUCUUIIIIMHBI CTYAEHT T0JKEH:

3HATh COCTAB U CBOMCTBA IIAXTHON aTMoc(ephl, IPUUYHUHBI €r0 U3MEHEHUS; CIOCOOBI U
CpelICTBa KOHTPOJS COJEpKaHUS Pa3jIUYHbIX TAa30B B IIAXTHOM BO3AYyXE; MEpHI I10
oOecrieueHnto 6e30macHbIX aTMOCHEPHBIX YCIOBUHN TpyAa B TOPHBIX BbIpaOOTKaX; Mpe-
JENbHO JOMYCTUMbIE KOHLIEHTPAlMM METaHa B FOPHBIX BBIPA0OTKaX, CIIOCOOBI U CPeJl-
CTBa KOHTPOJISI €r0 COJIEp KaHMs B BO3[IyX€; TpeOOBaHUA MbLIEBOIO PEKMUMA ILIAXT; TEIl-
JIOBOM PEKUM IIIAXT, IPUYMHBI MOBBIIICHUSI TEMIIEPATYPbl BO3AYyXa B TOPHBIX BHIPAOOT-
kax U TpeboBanus I[IpaBun Oe3omacHOCTH K €€ BEJIMYMHE; TEOPETUYECKHE OCHOBBI
IIAXTHOM a’3pPOCTATHKU M a3POJIMHAMUKH, OCHOBHBIC 3aKOHBI JABUKEHUS BO3yXa B rOp-
HBIX BBIPa0OTKaxX; CIIOCOOBI U CXE€Mbl BEHTHISALIMU BBIEMOYHBIX yYacCTKOB, IOJTOTOBH-
TEJBbHBIX 3a00€B, IaXT; BIMUSHNUE HA IPOBETPUBAHUE IIaXThl €CTECTBEHHOM TATH; PU3N-
YECKYI0 CYTh a3pOIMHAMUYECKOTO COIPOTUBIICHUS TOPHBIX BBIPAOOTOK;

yMeTb I10JIb30BaThCsl IpUOOpamMu IJisi KOHTPOJIS TPOBETPUBAHUS IIAXT; U3MEPSTHh KOH-
LEHTPALMK ra30B B IIaXTHOM BO3AYXE; ONPEIAEIATh a3pOAMHAMUYECKUE TapaAMETPhI
TOPHBIX BBIPAOOTOK M BEHTUJISILMOHHBIX COEIMHEHHI (IEPECCHI0, a3pOAMHAMUYECKOE
CONPOTHUBJIEHUE, PACTIPEACIICHHE PACXOI0B BO3/TyXa MO BIPabOTKaM); Aes1aTb 000CHO-
BaHHBIN BbIOOP CXE€M BEHTWISALIMHM BHIEMOYHBIX YUYACTKOB U 000PYIOBaHUS JIJIsl IIPOBET-
pUBaHUS MMOJArOTOBUTENBHBIX 3200€B.

[Ipotiecc u3yueHus TUCUUIIMHBI HallpaBieH Ha GOpPMHUPOBAHUE CIIEAYIOIINX
KOMITETEHLUIA MTPU OCBOECHUHU BBIITYCKHUKAMU IPOrPAMMBbI CIIELIUATIUTETA COTIACHO
I'OC BIIO JIHP 21.05.04 (I'opHoe neno):

— CIIOCOOHOCTBIO UCIOJIB30BATh IPUEMbI OKa3aHUs IEPBOM MOMOIIIM, METObI 3AIUTHI B
yCIIOBUSIX Ype3BblyaiiHbIX cutyaruii (OK-9);

— UCTI0JIb30BAaHHEM HOPMATHUBHBIX JOKYMEHTOB IO O€30MMaCHOCTH U MPOMBIIIIIEHHON
CaHUTAPHUU NPU IPOEKTUPOBAHUU, CTPOUTEIHCTBE U SKCILTyaTalluy MPEIPUITHIH 10
HKCIUTyaTallMOHHOM pa3Beqke, J00bIYe U MepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX
u noa3eMHbIX 00bekTOB (ITK-6);

— YMEHHMEM pa3padaThiBaTh HEOOXOAUMYIO TEXHUYECKYIO U HOPMATHBHYIO JTOKYMEHTA-
LIMIO B COCTAaBE TBOPUYECKUX KOJJIEKTUBOB M CAMOCTOSITENILHO, KOHTPOJIUPOBATH COOT-
BETCTBUE NMPOEKTOB TPEOOBAHUAM CTaHJAPTOB, TEXHUYECKUM YCIOBHUSIM U IOKYMEHTaM
IPOMBIIIEHHON 0€301aCHOCTH, pa3padaThiBaTh, COINIACOBBIBATh U YTBEPK/IATh B yCTa-
HOBJICHHOM MOPSIIKE TEXHUYECKHE, METOJUYECKUE U UHBIE IOKYMEHTBI, pErJIaMEeHTH-
pYIOIIHe MOPSIOK, KAYECTBO U 0€30MaCHOCTh BHIMIOJIHEHHUS TOPHBIX, TOPHO-
CTPOMTENIbHBIX U B3pBhIBHBIX padoT (ITK-20).



2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
IHPOI'PAMME

JucuuiuiiHa « A3poJIoTHsl TOPHBIX MPEANPUITHID OTHOCUTCS K 0a30BOil (0011Ie-
npodeccoHanbHOM) YacTu IMKJIa y4eOHOTro TUIaHa.

basupyercst Ha 3HaHUSAX U YMEHHSIX, KOTOPbIE CTYACHT MPHOOpPEN MPU OCBOCHHUH
NPEIIIECTBYIONUX AUCIUIINH: TEOJOTHs, O€30MaCHOCTh KU3HEACITEIbHOCTH, TeOMe-
XaHHKa, TOPHbIE MAIlIMHbl U KOMIUIEKCHI, MAaTEMaTHUECKUE METO/IbI U MOJIETIM B TOPHOM
IIPOM3BOJICTBE, OCHOBBI TOPHOTI'O JI€JIa, JEKTPOTEXHUKA.

3HaHUs U yMEHMsI, IPUOOPETEHHbIE P OCBOCHUM JAHHON TUCLUIUIMHBL, peaiu-
3YIOTCSL CTY/J€HTOM MpPHU MPOXOKJIECHUU IMPOU3BOJCTBEHHOW MPAKTUKH, MPOXOKIECHUU
rOCyJIapCTBEHHOW UTOMOBOM aTTECTAIUU.

3. CTPYKTYPA U COAEPKAHUE JUCHUITJINHBbI
3.1. Pacnipenesienne y4eOHbIX 4aCOB 10 TeMaM JUCHMILIMHBI U BUAAM 3aHATHH

HaumenoBanue tem KommuecTBo yacos
(conmepxaTenbHbIX MOIYJIEH) (ouHas / 3a04Has)
B ToM unciue
Bceero | Jlekiuu | Tlpakr. | Jlabop. | CPC

(CemuH.)
Benenue. 4/2 2/0 - - 2/2
Tewma 1 [llaxTHasg atmMocdepa. 8/10,5 | 2/0,5| 2/0 2/0 2/10
Tema 2 MeraH. 10/11,5]12/0,52/05 ]2/05]| 4/10

Tema 3 IIbu1eBOM U TETIIOBOI pe-

UM YTOJIbHBIX I1aXT.

Tema 4 OCHOBBI pyTHUYHOM a3po-

CTaTUKH U a3POJIMHAMUKH.

Tema 5. AspoanHamudeckue napa-

METPbI TOPHBIX BHIPAOOTOK.

Tema 6. [1laxTHBIE BEHTHIIAIIMOH-

HBIE CETH.

Tema 7. PabGoTa BEHTUIIATOPOB Ha
12 /10 4/0 2/0 2/0 4/10

IaXTHYIO CETb.

Tema 8. BeHTuIAMus maxr. 14/11,5| 4/0,5 | 2/05 [2/05| 6/10
Tema 9. [IpoexTnpoBaHne BEHTUIIA- 14/115| 6/05 | 1/05 | 1/05 | 6/10

12/10,5 | 4/0,5 | 2/0 2/0 4/10

10/10,5|2/0,5|2/0,5|2/05| 4/9

12/10,5| 4/0,5 | 2/0 2/0 4/10

12/9,5 | 4/0,5 | 2/0 2/0 4/9

[IUH IIaXT.
NuauBuayanbHOE 3aaHKe 0/10 0/10
Hrtoro no BuaaM 3aHITHHA: 108/108 34/4 17/ 2 17/2 [40/100

KOHTPOJIb 36/36
UTOI'O 144/144




(I)OpMI/IpOBaHI/Ie KOMIIETEeHIIUH B pe3yabTaTe OCBOCHUA TEM NTUCHHUIIIIUHBI

Komnerennuu | TeMbl AUCHUNJIMHBI, HALlEJIeHHbIE HA BbIPa-
00TKY KOMIIETEHIIUMN

OK-9 Tewmsr 1,2, 3

ITK-6 Temsr 1, 2, 3,8, 9.

IK-20 Tema 4, 5, 6, 7.
3.2. Jlekuun

BBenenne. OCHOBBI a3pOJIOTUU TOPHBIX MPEANPUITHH, TIPEAMET U COJICPIKAHUE
Kypca, ero 1ejiu u 3afa4u. Pojib BEHTUJISALMY IIaXT B 00ecrieueHnH 0€301aCHOCTH KHU3-
HEJIEATECIIbBHOCTH TOPHOPAOOUHX.

Jutepatrypa: [1, 5]

Tema 1 llaxTHas atmocdepa.

Conepxxanne teMbl 1: HlaxTHbI U aTMOC(EpHBI BO3AYX M UX XapPaKTEPUCTUKU.
JlonmycTuMBbIE KOHLIEHTPALMK BPEIHBIX BEUIECTB B IMAXTHOM BO3ayxe. M3MepeHus KoH-
LIEHTPALUK BPEIHBIX BEIIECTB

Jluteparypa k Teme 1: [1,2, 4, 5]

Tema 2 MertaH.

Conepxanue Tembl 2: OU3NKO-XUMUYECKUE CBOKMCTBA MeTaHa. POPMBI CBSA3U Me-
TaHa C YIJIEM U NOPOJAaMH €ro BMEIIAIIUMU. Buabl BbiieneHus merana. ['a30BbIi pe-
JKUM II1aXT, KOHTPOJIb COjiepKaHus MeTaHa. boppba ¢ MeTaHOM cpeiCcTBaMH BEHTHIIS-
IIUM U JIeTa3aliui.

Jluteparypa k teme 2: [1,3, 5]

Tema 3 IIbu1eBOI U TEMIOBOW PEXKUM YIOJIBHBIX IIAXT.

Conepxanue Tembl 3: [1b1€BON PEXUM YTOJIBHBIX MIAXT. DAKTOPHI, BIUSIONIUE HA
B3PBIBUATOCTh YTOJbHOW NbUIH. [IpeaynpexaeHre B3pbIBOB YIrOJIbHOM MBLIN.

TermoBoi pexxuM yroyibHbIX maxT. JlomyctumMas teMneparypa BO3AyXa B TOPHBIX
BbIpaboTKax. CxeMbl KOHIUIIMOHUPOBAHUS BO3AyXa.

Jluteparypa k Teme 3: [2, 3, 5]

Tema 4 OCHOBBI pyJTHUYHOM a9POCTATUKH U a3POJUHAMHUKHU.

Conepxxanue TeMbl 4: Pu3nyeckue napaMmeTpbl BO3AyxXa, METOJIbI U CPEACTBA UX
onpenesieHus. OCHOBHBIE 3aKOHBI adpOMeXaHUKh: Adpocrarrka. 3akoH [lacka-
as1. OnpeneneHue AaBieHus Bo3ayxa. PynHuuHas aspoauHaMuka. 3aKOH COXpaHEHUs
Mmacchl. 3akoH bepHysun. Pexumsl ABM)KEHUS BO3/TyXa B TOPHBIX BBIPAOOT-
Kax. EcrecTBeHHas Tira.

Jluteparypa k teme 4: [1, 4, 5]

Tema 5. AspoamHamMudecKkre napameTpbl TOPHBIX BEIPAOOTOK.
Conep:kaHue TeMbl 5: 3aKOH COIPOTHUBIIEHUS, €r0 MPUPOJA U BUJIBI COIIPOTUBIIE-
Hus. EquHULBI a3poAHAMHUYECKOro conpoTuBieHust. OnpeneneHrue a3poauHaMuye-
CKHX MMapaMeTPOB TOPHBIX BHIPAOOTOK.
Jluteparypa k Teme S: [1, 3, 5]

Tema 6. [IlaxTHEIE BEHTWISIIUOHHBIE CETH.



Conepxanue TeMbl 6: OCHOBHBIE DJIEMEHTHI IIIAXTHBIX BEHTWISLIMOHHBIX CETEMN.
3aKOHbI BEHTWJISIHUOHHBIX CETEH. BEHTWIISIIMOHHBIE COEIMHEHUS, UX XapaKTEPUCTHUKA U
pacyeTsl.

JIuteparypa k teme 6: [1,4, 5]

Tema 7. PaboTa BEHTHJIATOPOB HA IIAXTHYIO CETh.
Conepxanue TeMbl 7: Pesxxum paboThl BEHTUIISITOPA U PEKUM IIPOBETPUBAHUS

maxtel. CoBMecTHasi paboTa BEHTHJISITOPOB Ha BEHTUISILIMOHHYIO CeTh. PerynupoBanue
pexxruMa paboThl BEHTUIIATOpA. PerynupoBanue pacnpeieseHus BO3yXa B IIaxTe.
Jluteparypa k Teme 7: [3, 4, 5]

Tema 8. BeHTmasaius maxr.
Conepxxanue Tembl 8: BEeHTWIAIMS BHIEMOYHBIX YYaCTKOB M IMOATOTOBUTEIbHBIX

3a00eB. BenTusimonnsie coopyxenus u ycrpoiictBa. Kourpons npoBerpuBanus. [1bi-
JIEBEHTWISIIIMOHHAS CITyk0a I1axT.
Jluteparypa k Teme 8: [1,2,5]

Tema 9. [IpoekTupoBaHre BEHTUIIALUN [HAXT.
Conepxkanue Tembl 9: CriocoObl MPOBETPUBAHUS U CXEMbI BEHTWJISILIUM 11axT. Pac-

YeThl BEHTWIALMH 111aXT. COBEPIICHCTBOBAHUE MIPOBETPUBAHMUS 1I1AXT.
Jluteparypa k reme 9: [1,2,5]

3.3. IIpakTnyeckue (CeMUHAPCKHE) 3AHATHS

No Tema 3ansiTUs O6bvemM, | Jlutepa-
n/m yac. oyHasi /| Typa
3a04Hast
1 Pacuer METaHOBEIIENCHHA B OUYMCTHOM 3a00i1 U B BbI- 2/0.5 4,7, 8]
€MOYHBIN YYaCTOK
) Pacuer makcuManbHON Harpy3ku Ha OYMCTHOM 3a00M 2/0.5 2 3.7]
110 Ta30BOMY (haKTOpy
3 Pacuer pacxoma Bo3ayxa Jijisi IPOBETPUBAHUS OUUCT- 270 3. 7]
HOTO 320051 1 BBIEMOYHOTO Y4acTKa = -
4 Pacuer meTaHOBBbIZICIEHUSI B IMPOBOJAUMYIO TYIHKO- 2/0.5 2.3, 7]
BYIO BBIPA0OTKY
5 Pacuer pacxona Bo3ayxa aJisi MPOBETPUBAHUS TTPOBO- 270 ;3.7]
JTIMMOM TYTTUKOBOU BBIPAOOTKHU =7
6 Br100op BeHTUIIATOPAa MECTHOTO MPOBETPUBAHMUSI 2/0 [2, 3]
7 Pa3paboTka cxeMbl BEHTHIISIINY IIaXThI 2/0,5 [2, 3, 7]
8 Pacuer pacxona Bo3ayxa sl IPOBETPUBAHUS IIAXTHI 2/0 (4, 7]
9 3ammura pabot 1/0
Uroro: 17/2




3.4. JlabopaTopHbIie padoThI

O0OmneM,
No Jlure-
/i Tewma 3aHsTHS yac. OyHas parypa
/ 3a04Has
1 |Onpenenenue conepKaHusi KHCIOPOIA, YTIIEKUCIIOTO Tra-
34, SIAOBUTBIX U B3PBIBUATHIX MPUMECEN B IIAXTHOM BO3- 2/0,5 [3,5,9]
JIyX€ C MOMOIIBI0 XUMUY. ra3001peJIeTuTeNeH.
2 |A3MmepeHue KOHLEHTPAIIMU METaHa U TUOKCHUAA YTIIEpO-
J1a B pyZAHUYHOM BO3yX€ C IOMOLIBIO INAXTHBIX UHTEP- 2/0,5 [3,5,9]
bhepomMeTpoB.
3  |MBydeHue mepeHOCHBIX ABTOMATUYECKUX CUTHAIN3ATO- 270 (5. 9]
pOB METaHa. ==
4  |M3yuenue komiuiekca AKM u cxeMm pa3MelieHus aat- 2705 3.5, 9]
YUKOB METAHA B FA30BbIX MIAXTAX ’ ===
5 |Onpenenenue GU3NYECKUX MAPAMETPOB BO3TyXa 2/0 [3,5,9]
6 |M3mepeHne CKOpOCTH IBUKEHUS BO3TyXa 2/0 [3.5, 9]
7  |Onpenenenue ko3¢ duiineHTa adpoAMHaAMUYECKOro Co- 2/05 |[3.5.9]
MPOTHUBJICHUS TOPHOM BBIPAOOTKH ’ ===
8 |MccnenoBaHue CTENEHU B3PbIBYATOCTH YIOJIHLHOM MBLIN 2/0 [3,5,9]
9 |3ammTa 0T4ETOB 1/0
Hroro: 17/2
3.5. CamocrosiTesibHAs padoTa CTyACHTA
Ne . O0Onewm,
Buael camoctosTenbHOM paboThI CTYICeHTa
n/m yac.
1 N3yuenue nexkunoHHoro matepuana (He metee 50% ot o0bema 20/40
JICKITNI)
2 IToaroroBka K NpakTUYECKUM 3aHATHSIM 10/25
3 [ToaroroBka kK 1a00paTOpHBIM paboTam 10/25
4 Brinonnenne kypcoBoro npoekra (36 yacoB) -
5 Brimmonnenune kypcoBoid paboTsl (27 yacoB) -
6 Brinonnenre MHAMBUTYaIbHOTO 3aaHus (He MeHee 9 yacoB) 0/10
Hroro: 40 /100

3.6. KypcoBoil npoekT (paboTa) Mo IUCHMUIUIMHE y4eOHBIM TUIAHOM HE Mpemy-
cmoTpeH. CornacHo yueOHOMY MUIaHy 3a0uHOi hopmbl oOyuenust 2017 roga Habopa 1o
JUCLHUIUINHE «ABPOJIOTUs TOPHBIX MPEANPUATHID MPETyCMOTPEHO BBINOJIHEHUE UHIU-
BUJIyaJIbHOTO 3a7aHus (KOHTPOJILHON PaboThI).

TeMaTnka MHAMBUIYAJIBHOIO 3a/IaHUS CBA3aHA C CAMOCTOSITEIbHBIM BBINOJHEHH-
eM pacueTHON paboThl («BbIOOP BEHTHJIATOPA )il NPOBETPUBAHUSA TYNNIMKOBOI BbI-
padorku (30 BapuaHTOB 3aJaHUA ¢ PA3HOH JJMHOM, MJIOCKOCTHIO CeUeHHsI BbIpa-
0OTKM U BbIJIeJICHHEM METaHAa)») [0 TeMaM, KOTOPbIe HE pacCMaTPHUBAIOTCS Ha JIEK-
WX, TPAKTUUECKUX 3aHITUSAX U U3Y4alOTCs CTYJIEHTOM CaMOCTOSITEJIbHO B COOTBET-
ctBud ¢ [1, 5, 6, 7]. Metoauueckue peKOMEH/IAlMK 1O BBITTOJTHEHUIO UHIUBUYaIbHOIO
3ajaHus daHbI B [8].




O6beM yueOHOI Harpy3KH IPU BBHIMOJIHEHUH OJJHOTO WHAMBHUIYAIBHOTO 3a/1aHuUs
— 10 4gacoB. PekoMeHyemMblil 00bEM MOSICHUTENBHOM 3alMCKUA MO WHAWBHUIYAIbHOMY
3ananunto — 10-12 crpanun popmara A4 (210x297 mm).

4. POHJA OHEHOYHbBIX CPEACTB

4.1. Kpurepun U mKajbl JJisi HHTETPUPOBAHHON OLEHKH YPOBHS ¢GOpMHUPOBaH-
HOCTH KOMIIeTeHL UM

Cocmasnsaiowas kKomnemenyuu — NOJTHOMA 3HAHUL
- HyJICBOM ypOBEHb: HEBEPHBIE, HE APITYMEHTUPOBAHHBIE, C MHOKECTBOM I'pPyOBIX OLIU-
OOK OTBETHI Ha BOMPOCH / OTBETHI HA JBa BOIMPOCA U3 TPEX MOJTHOCTHIO OTCYTCTBYIOT.
YpoBeHb 3HaHHI HHKE€ MUHUMAJIbHBIX TPEOOBAHUI;
- MUHHMAaJIbHBIM YPOBEHB: JJaHbI HE TOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. YPOBEHb 3HAHWM HUXKE MHUHMMAJbHBIX TpeOoBaHMid. JlOMyIIEHO MHOIO
rpyOBIX OMIUOOK;
- TIOPOTOBBIM YPOBEHb: JaHbl HENOCTATOYHO IIOJHBIE, TOUYHBIE U apIyMEHTUPOBAHHBIC
OTBETHI Ha BONPOCHL. 11710X0 3HaeT TepMHUHBI, ONIPEACIICHUS U TIOHATHUS; OCHOBHBIE 3aKO-
HOMEpPHOCTH, COOTHOLIEHHU S, TPUHIMIIBIL. JJOMyIIeHO MHOTO HETPYOBIX OIIHOOK;
- CpeIHUM ypOBeHb: JlaHbl TOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. B 11€J10M 3HaeT TEpMUHBI, ONPEIEICHUSA U ITOHATUSA; OCHOBHBIEC 3aKOHOMED-
HOCTH, COOTHOIIECHHUS1, MPUHIMUITBL. JIONMYIIIEHO HECKOIBKO HETpyObIX OINOOK;
- IPOJIBUHYTBIM YPOBEHB: JaHBI IIOJIHBIE, TOYHBIE U APIYMEHTHPOBAHHBIE OTBETHI HA BO-
IPOCHL. 3HAET TEPMUHBIL, OIPENETCHUS U TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
LIEHUs], IPUHLHUIIBL. [[0MMyIIeHO HECKOJIBKO HErpyObIX OIIMOOK;
- BBICOKHMI YPOBEHB: JaHbI ITOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Chbl. 3HAET TEPMHHBI, ONIPEJICICHUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUs, IPUHLIMIBL. [[0ONyIIeHO HECKOIBKO HETOYHOCTEM.

Cocmasnaowas komnemeHyuu — yMeHus
- HyJIEBOM YpPOBEHB: IIOJIHOE OTCYTCTBHUE IMOHUMAHUS CYyTH METOAMKHU PEIIEHUS 3aJauH,
JIOTTYIIIEHO MHOYKECTBO TPyOeHIITNX OMMOOK / 3aJaHUsI HE BHITIOJTHEHBI BOOOIIIE;
- MUHUMAJIbHBIN YPOBEHb: caboe MOHUMAaHUE CYyTH METOJIUKHU PEHICHUs 3a7adu, JOIy-
nieHbl TpyOble ommOku. Pemenus He o6ocHOBaHbl. He ymeer uconb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. He opueHTHpyeTcsa B cieuaibHOW HAyYHOU JUTepaType,
HOPMAaTUBHO-TIPABOBBIX aKTaX;
- TIOPOTOBBIM YPOBEHB: JOCTATOYHOE NOHMMAHUE CYTH METOAWKH PELICHUS 3a1adH, J0-
IylLIeHbl omMOKY. Pemenus He Bcerza 0OOCHOBaHbI. YMEET UCMOJIb30BaTh HOPMATUBHO-
TEXHUUYECKYIO JuTepatypy. Ci1abo OpUeHTHpYETCs B CHELUMAIbHON HAy4YHOW JIMTEPATypE,
HOPMaTHBHO-IIPaBOBBIX aKTaX;
- CPEAHMI YpPOBEHb: B LIEJIOM IIOHMMAET CyThb METOJUKU PELICHMs 3a[aud, JOIYLICHbI
omOku. Pemenuss He Bcerga OOOCHOBaHBL. YMEET HCHONb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIELUAIIbHYI0 HAyYHYIO JIUTEpaTypy, HOPMaTUBHO-IIPABOBBIC AKTHI;
- IPOJABUHYTHIA YPOBEHB: B LIEJIOM ITOHUMAET CyTh METOJMKH PELICHUS 3a/1a4H, JTOITyIIe-
Hbl HeTOYHOCTU. CriocoOeH 00OCHOBATH PELICHUSA. YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIIbHYIO HAyUHYIO JIUTEPaTypy, HOPMAaTUBHO-IIPABOBBIE AKTHI;
- BBICOKMI ypoBeHb: [loHMMaeT cyTh METOAMKH peteHus 3aaauu. CrnocodeH 000CHOBATh
pelieHusi. Y MeeT UCI0JIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELUAIbHYIO HAYYHYIO JIU-
TepaTypy, NepeoBOM 3apyOEKHBIN OIBIT, HOPMATUBHO-IIPABOBBIE AKTHI.



Cocmaenaowas kKomnemeHyuu — 61a0eHue HaBbIKaMU
- HyJIEBOM ypOBEHb: HE MPOJIEMOHCTPUPOBAT HABBIKH BBINOJHEHUS MPOPECCUOHATBHBIX
3aj1a4. McbIThIBAaET CYIIECTBEHHBIE TPYIHOCTH MPHU BBIITOJIHEHUH OTAEIIbHBIX 3aJaHUN;
- MUHUMaJlb. YPOBEHb: HE MIPOJEMOHCTPUPOBAT HABBIKM BBIMOJIHEHUSI PpOdeccruoHab-
HBIX 33J1a4. VICIBITBIBAET CYIIECTB. TPYIHOCTH MPHU BBITOJIHEHUH OTAEIbHBIX 3aJaHUM;
- IOPOTOBbII YPOBEHb: BIAJEET OMBITOM I'OTOBHOCTU K MPOPECCUOHAIBHON €SI TENbHO-
CTH ¥ Tpo(hecCHOHATFHOMY CaMOCOBEPIIEHCTBOBAHUIO HA MOPOroBOM ypoBHE. Tpymao-
BbI€ JICHCTBUS BBIIOJIHAET MEJJIEHHO U HEKAYECTBEHHO;
- CpeIHU YpOBEHbB: BJIAJICET CPEIHUM OMBITOM FOTOBHOCTU K MpodeccCuoHaIbHOM aesi-
TEJIBHOCTH U TPO(EeCcCHOHAILHOMY CaMOCOBEPUICHCTBOBAaHUIO. TpyaoBble IeHCTBUS
BBITOJIHSET HAa CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;
- MPOABUHYTHIA YpPOBEHB: BIIAJIEET OMBITOM U JIOCTATOYHO BBIPAKEHHOW JIMUHOCTHOMU
TOTOBHOCTH K NPO(PECCHOHATBHON NEATENbHOCTH U MPOPECCHOHATBHOMY CaMOCOBEp-
[IEHCTBOBAHUIO. BBICTPO 1 KaU€CTBEHHO BBINIOJIHAET TPY/IOBbIE IEUCTBUS;
- BBICOKMI YPOBEHbB: BIJIAJIEET OINBITOM U BBIPAKEHHOCTBIO JIMYHOCTHOM TOTOBHOCTH K
npo(ecCHOHATBHON AeATENBHOCTH U MPO(PECCHOHATBEHOMY CaMOCOBEPILIEHCTBOBAHHUIO.
BrIcTpO 1 KaueCTBEHHO BBIMIOJIHSET TPY/IOBbIE ICUCTBUS.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

- HyJIEBOM YPOBEHb: KOMIIETEHIIUU HE CHOPMHUPOBAHBIL;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIBHOE KOJIMYECTBO KOMIETEHIIMI HEe CHOPMUPOBAHO;

- IOPOTOBBIM YPOBEHB: BCE KOMIIETEHIIMH CPOPMHUPOBAHBI, HO OOJIBIIMHCTBO HA MOPO-
TOBOM YPOBHE;

- CpeIHUH YPOBEHb: BCE KOMIIETEHIINH C(POPMHUPOBAHBI HA CPETHEM YPOBHE;

- IPOJIBUHYTHIN YPOBEHB: BCE KOMIIETEHIIMU C(HOPMUPOBAHBI HA CPETHEM MU BHICOKOM
YPOBHE;

- BBICOKUI YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2. Boripocsl K 3K3aMeHy

1. AtmocdepHbIi BO3AYX, €ro XapaKTepUCTHKA, COCTaB, OMPEICIISAIONINE TapaMETPHI.

2. IllaxTHBIN BO3yX, €70 XapaKTEPUCTUKA, COCTAB, ONPEACIAIONINE MapaMeTpPHl.

3. AtmocdepHbI 1 maxTHBIN BO3yX. OCHOBHBIE OTIUYHS.

4. Tlporueccel, BAUSAIONINE HA COCTAB U MTApaMETPhI IIaXTHOT'O BO3/IyXa.

5. HeoO6XxoammMocCTh HCKYCCTBEHHOTO TTPOBETPUBAHMS IIaXT. YUCTHIN U 3arps3HEHHBIN
BO3AyX MIaxT. OCHOBHbIE UICTOYHUKH 3arpsi3HEHUS.

6. OCHOBHBIE COCTABHBIC YACTH IIAXTHOTO BO3/lyXa, XapaKTEPUCTHUKA, CBOMCTBa, [Ipe-
JETbHO-JIOMYCTUMBIE U CMEPTEIbHBIE KOHIIEHTPAH, KOHTPOJIb COAEPKAHUS B IIAX-
T€.

7. SlnoBuTHIE TpUMECH IIAXTHOTO Bo3ayXa. cTouHMKM 00pa3oBaHus U MOCTYILJICHUS.
[IpenenbHO-10MyCTUMBIE U CMEPTENIBbHBIE KOHIIEHTPALMHU, KOHTPOJIb COJICPKAHUS B
IIaxTe.

8. MeraH, ero cBoiicTBa. @u3nyecKas CyIIHOCTh B3pbIBUATHIX CBOMCTB METaHa.

9. B3pbIBbI METAaHOBO3AYIIHBIX CMECEU B YTOJIbHBIX IIAXTaX, UX MPUYUHBI U XapaKTe-
pHUCTHKA.

10.IIpoucxoxaeHne MeTana, ero GOpMbI U CBS3HU C yTJIEM.

11.MeTaHOHOCHOCTh M1 METAaHOEMKOCTb YTOJIbHBIX IJ1acTOB. OCHOBHBIE HCTOUYHUKH Me-
TaHOBBIACIICHUS.



12.MeTaHOOOMIIBHOCTh YTOJIbHBIX IIAXT: OTHOCUTENbHAS U a0comoTHas. KaTeropuun
11aXT [10 METaHy.

13.Buasl BeICICHUM METaHa, UX XapaKTePUCTHKA U OCOOEHHOCTH.

14.O0BIKHOBEHHOE BbI/I€JIEHUE METaHa, IPUUKUHBI IPOUCXOKIEHUS, KOHTPOJIb COJIEpKa-
HUS U Mepbl OOpHOBI B IIAXTE.

15.CydnsipHoe BblAeeHHEe MeTaHa, IPUYUHBI TPOUCXO0KIEHUS, KOHTPOJIb COJEPKAHUS
1 Mepbl OOPHOBI B IIAXTE.

16.BHe3anHoe BblAeNeHrWE MeTaHa: (aKTOphl BIMSAIONIME HAa BO3HMKHOBEHHUE, MEPbI
OOpBHOBI B IIAXTE.

17.BHe3annpie BRIOPOCH! YIUIsl U Ta3a: (PaKkTOphl BIMUSIONIME HA BOSHHUKHOBEHHE, MEPbI
OOpBHOBI B IIAXTE.

18.MexaHu3M BO3ZHHKHOBEHHSI BHE3AITHBIX BHIOPOCOB

19.Mepsbl 1o IpeaynpekICHUIO B3pbIBOB METAHOBO3AYIIIHBIX CMECEH B IIAXTax

20.Meps1 60pBHOBI C METAHOM B IIIAXTE.

21.Jlerazanus maxt. Onenka 3pPpekTuBHOCTH Aerazanui. CXeMbl AeTa3alliH.

22.1llaxTHas NbLIb, €€ CBOMCTBA.

23.MlctouHuku 00pa30BaHUs U BbIIEJIEHUS MbUIM B ILIAXTE.

24.1'oproure U B3phIBYATHIE CBOMCTBA YTOJIBHOW MBLIN.

25.®DaKkTophl, OKa3bIBAIOIIME BIUSHUE HA B3PhIBYATHIC CBOMCTBA IBLIH.

26.B3pbIBbI YrOJIBHOW MBLIM U UX XaPAaKTEPUCTHUKA.

27.MeponpusTus Mo NpeAyNpexKACHUIO THIE00pa30BaHUs U CHIXKEHHIO 3albIIICHHOCTH
BO3/1yXa IIaXThl.

28.Mepbl 110 MPEAYNPEKICHUIO B3PHIBOB YTOJIbHOMN MBUIH.

29.MeponpusTHs MO MBUIEB3PHIBO3AIIUTE TOPHBIX BRIPAOOTOK.

30.Mepsl 110 JTOKaNU3alUU B3PIBOB YTOJIBHOM MBLIH.

31.MeTeoponornuecKkue yCiaoBUs B IAXTaxX M BIUSHHUE UX HA OPTAHU3M YEIOBEKA.

32.0OcHoBHbIE (aKTOPHI, BIUAIONIME HA TEMIIEPATYPy BO3AyXa B IIAXTE.

33.'opHOTEXHUYECKHE MEPONPHUATHS IO CHUKEHUIO TEMIIEPATYPbl BO3/IyXa B ITyOOKHUX
1axTax.

34.Cnoco0sbl peryaupoBaHus TEMIEPATYPbl BO31yXa B IITyOOKUX IIAXTaX.

35.@u3nyeckue CBOMCTBA BO3AyXa. ADpOCTaTUUECKOE JABICHUE BO3IyXa.

36.YpaBHeHHE HEPA3PHIBHOCTH MOTOKA (3aKOH COXPAHEHHS MACChl), €r0 MpaKTHIeCKast
LEHHOCTb.

37.OCHOBHOE ypaBHEHUE a3POCTATUKH.

38.YpaBuenue bepHyiu (3aKOH COXpaHEHUsI SHEPTHH ) KaK OCHOBHOM 3aKOH JABUKCHUS
BO3/lyXa B TOPHBIX BeIpaboTKax. [loHsiTHE O Menpeccumn.

39.EcrecTBeHHas Tara Bo3nyxa B maxtax. [[puynHa ee BOSHUKHOBEHHUS, (PaKTOPHI BIIU-
SIOIIKE HA €€ BEIUYuHY. Jlernpeccust eCTECTBEHHOU TSTH.

40.Pexxumbl NBUKEHUS BO3/1yXa B TOPHBIX BeIpaboTkax maxT. Kpurepuii PeiiHonbaca.

41.AspoariHaMUYECKOE CONTPOTHBIIEHHE TOPHOM BBIPAOOTKH.

42.J1060BBIE U MECTHBIE CONTPOTUBIICHUS. MEpONpUATHS 110 UX CHUKEHHUIO.

43.OKBUBaJICHTHOE OTBEPCTHUE IIAXThI U CIIOCOOBI €r0 ONPEEICHUS.

44.Tloacuer nenpeccuul BEIPpaOOTKH.

45.Bunpl coeAMHEHUM BEHTUIISIIIMOHHBIX TOTOKOB TOPHBIX BBIPAOOTOK M X XapaKTepu-
CTHKA.

46.IlocnenoBaTelibHOE COETMHEHHE TOPHBIX BBIPAOOTOK. OO0IIME: CONMPOTUBICHHUE, pac-
X0J1 BO3AyXa, JEMPECCUS U SKBUBAJIEHTHOE OTBEPCTUE COEAUHEHUS.



477 IlapannenbHO€ COEIMHEHHE FTOPHBIX BBIPAOOTOK. OOIIME: COMPOTUBIICHHUE, PACXO
BO3/1yXa, ACIPECCUS U SKBUBAIEHTHOE OTBEPCTHUE MAPAJLIEIBHO COEAUHEHHBIX BbIPa-
OOTOK.

48.]lnaroHajibHOE COEIMHEHHE TOPHBIX BHIPAOOTOK. OOIIME: CONMPOTUBICHHUE, PACXO/T
BO3/1yXa, AENPECCUS U SKBUBAICHTHOE OTBEPCTUE COEAUHEHNA. Y CTOWYUBOCTD PaC-
X0/1a BO3/yXa U HAIIPABJIICHUE €TI0 JIBMKEHUS B TUATOHAJIH.

49.PerynupoBaHue pacxoJa BO3/yXa, HOCTYIAOIIEr0 B MIAXTY C IOMOIIBIO BEHTUIISTO-
POB IIABHOT'O IIPOBETPUBAHUS (OCEBBIX, LIECHTPOOEKHBIX).

50.1TonoxuTenbHOE PEryIUPOBAHNE PACIIPEACIICHNS BO3yXa B BEHTUIIMOHHON CETH
m1axThl. JJoCTOMHCTBA U HETOCTATKH.

51.0T1punarenbHOe peryIMpoBaHUe pacpeieeHUs BO31yXa B BEHTUISIIUOHHON CETH
m1axThl. JJOCTOMHCTBA U HETOCTATKHU.

52.BeHTWIALIMOHHBIE YCTAHOBKH U cOOpyXkeHusl. TpeOoBaHus, IPEeAbABISIEMbIE K HUM.

53.1IpoBeTprBaHuE NOATOTOBUTEIBHBIX BHIPAOOTOK 3a cUET OOLIEIIaXTHON AEIPECCUH.

54.Crioco0bI MpOBETPHUBAHUS ITOATOTOBUTEIBHBIX BRIPAOOTOK ¢ HCIIOIb30BaHneM BMII.
JlocTOMHCTBA, HEAOCTATKH, 00JIACTh TPUMEHEHUSI.

55.1IpoBeTpuBaHue BEIEMOUHBIX YUacTKOB. Knaccudukanus cxem nNpoBETpUBAHMUSL.

56.Crioco0bI MPOBETPUBAHUS IAXT, X JOCTOMHCTBA M HEJIOCTATKHU.

57.CxeMbl BEHTUJISILUU IIaXT, UX JTOCTOMHCTBA U HEOCTATKH, 00JIaCTh IPUMEHEHUS.

58.IIpoekTpoBaHUE BEHTUIISIUY IIaXThl. PacueTsl pacxo10B BO3/1yXa I10 TOPHBIM BbI-
paboTkaM U 00BEKTaM MPOBETPUBAHUS LIAXTHI.

59.BeHTHisIIMOHHAas Ci1y>k0a yroJibHOM 11aXThl, HA3HAYEHUE, CTPYKTYpa, IIpaBa, 005-
3aHHOCTU U OTBETCTBEHHOCTD.

60. BeHTWIISIMOHHAs] TOKYMEHTALUs, €€ COJIEpKaHUE U MOPSAOK BEACHUS.

[IJIK 1 COC cocTaBHBIX YacTeil U SIIOBUTHIX PUMECEN IAXTHOI'O BO3/1yXa.
ITJK CH4 v nblH B IIaXTHOM BO3yXE€.
[IpenensHO HOMyCTUMBIE TEMIIEPATYPHI U CKOPOCTU JBHKEHUS IIAXTHOT'O BO3/1yXa.

I/I306D3,31/ITB: CXCMY IIPOBCTPUBAHUSA BBICMOYHOT'O YUACTKA; CXCMY IIPOBCTPHUBAHUS TY-
IIMKOBOU BI)Ipa6OTKI/I; CXCMY BCHTWJIIIUU IIAXThI.




4.3. Ilpumep 3K3aMeHAITUOHHOTO OMJIETA

I'OYBIIO «/loHeukuii HAUMOHAJIBHbIN TEXHUYECKUI YHUBEPCUTET

VpoBeHs BbICIIETO IpodeccHoHanbHOro 00pazoa-  CrelHaIUTET
HUS:

Hanpasienue moAroToBKy (CreuaaIbHOCTh): 21.05.04 «I"opHoe aemnoy»

(kox, Ha3BaHHUE)
«FODHBIG MAaIIMHBI 1 O6ODV}IOBaHI/Ie»,
«FODH&H JICKTPOMEXAHHUKA»,
«SHGKTDI/Id)I/IKaHI/IH U aBTOMATHU3alluA
TOPHOI'O IIPOU3BOACTBA»

[Tpoduns (crienmanm3anus):

Cemecrp: 8
YueOHas AMCUHIUIMHA: A3Po/10TUA TOPHBIX NPEANPUATHH

BUJIET Ne 1
1. ATMOc(hepHBIi 1 MAaXTHBIA BO3/IYX, UX XapaKTEPUCTUKA U oTiinure. Pu3nyeckue ma-
paMeTpbI MIAXTHOTO BO3AyXa.
2. 3aKOH COXpaHEHMs PHEPTUU NMOTOKA BO3/TyXa B TOPHOM BhIpaboTKe. Y paBHEeHHE bep-
HYJUTH, (PU3MYECKHUI CMBICT €r0 COCTaBHBIX 4yacTel. [loHsTHe 0 ernpeccuu TOpHOM BbI-
paboTKH.

3. M300pa3uth: cxeMy NpOBETPUBAHUSA BHIEMOYHOIO y4yacTka 2-B-H-H-niT, cxemy npo-
BETPUBAHUS TYIIMKOBOW BBIPAOOTKE C MOMOILBIO EPErOPOAKHU, IEHTPATbHO-CABOCHHYIO
CXEMY BEHTHJISLMM IIAXTHI.

YT1BepxkaeHo Ha 3aceqanuu Kadenpsl «OxpaHa Tpyaa U adpoaorus» mpoTokoi Ne 4 ot «09» _aexadbps 2016 T.

3aB. kadeapoiu bynrakos 10.®.

JK3aMeHaTop Huxkonaes E.b.




4.4. Kputepuu onleHUBaHUA

Omnenka ucnsiTanus no 100-6amipHON mKane Gopmupyercs Kak cymma OaioB
HAOpaHHBIX 3a OTBETHI HA BOMPOCH! Omitera. [1o kaxxmoMy Bompocy:

— «50 6ayoBy — BBICTABIISIETCS, €CIIM IIPU OTBETE HA BOIPOC CTYJEHT OOHAPYKHUII
yMEHUE CBOOOJIHO, JIOTMYHO, YETKO U SCHO MPEAOCTABIATh I'PAaMOTHBIE, IPABUIIbHBIC
OTBETHl HA MOCTABJIECHHBI BONPOC C HUCIOJb30BAHUEM TEPMUHOJOTHU U CUMBOJIUKH B
HEO0OXOAMMOM JIOTMUECKOM MOCIeIOBATEIBbHOCTH, a TAKXKE CBEJACHHUMN U3 APYTUX JUCIH-
IUTMH ¥ 3HAHUM, TPUOOPETEHHBIX paHee; TBEP/Ible MPAKTUUECKHE HAaBBIKU C TBOPUECKUM
IIPUMEHEHUEM IOJYUYECHHBIX TEOPETUUYECKUX 3HAHUM; MCIOJb30BAHUE M MPEIOCTaBIIC-
HUE TOJIHOTO 000CHOBaHMs Hanbosee A3 (HEKTUBHBIX U PAIIMOHATIBHBIX METOJOB TTOMCKA
pelIeHNUs; YMEHHE UCIOIb30BaTh NMPUOOPETEHHbIE 3HAHUS U HaBBIKM B HECTAHAAPTHBIX
CUTyaIusX, TPEOYIOINX BBIXO/Ia HAa UHOM, O0Jiee BHICOKMN YPOBEHb 3HAHMI; MPUBEIEC-
HbI AHAJTUTUYECKHUE 3aBUCUMOCTH U PACUETHI;

— «40 6amnoB» — BBICTABISETCS, €CIHM MPH OTBETE Ha BOMPOC CTYAEHT MPOSBUI
BBICOKMM YPOBEHb 3HAHHWU NPHU OTBETE HA BOIPOC, ITOKA3aJ YMEHUE IIPUMEHSTH TEOpE-
TAYECKUE 3HAHUS Ul PEUICHUs IOCTABJIEHHOM 3aJadd, YETKO BIIAJIEET U IPUMEHSET
aHAIUTUYECKHE 3aBHUCHUMOCTU JUJISl YCIIOBUM 3a7aud, ymMeeT (OpMyJUpOBaTh BBIBOJBI,
OJIHAKO MPHU PELIEHUH 3aJ]a4Ml JIONMYCTHJI HEKOTOPbIE HETOYHOCTH, HEJOCTATOYHO 000C-
HOBaJI AOIYILIEHHUS], KOTOPHIE UCIIOIb30BAIMCH IPU PELICHUH 3a]1a4u;

— «30 6ay710B» — BBICTABIISIETCS, €CJIM IIPU OTBETE HAa BOIPOC CTYJEHT OOHAPYKHUII
yMeHuEe CBOOOJHO MPEIOCTaBJIATh MPABUIIbHBIE OTBETHI HA MOCTABJICHHBIE BOMPOCHI C
UCIIOJIb30BAaHUEM TEPMHUHOJIOTHH, a TaK)Ke 3HAHUU, MPUOOPETEHHBIX paHee; HAIUYue
HECYLICCTBEHHBIX HEJOCTATKOB WJIM HAPYIICHUS ITOCIEN0BATEIbHOCTH U3JI0KEHUS; UC-
II0JIb30BAHUE HE CaMbIX PALMOHAJIBHBIX METOJOB IOHUCKA PELICHUS; HE3HAUUTEIIbHbBIE
HEIOCTaTKU WM OLUMOKHU B pacyerax;

— «20 6ayI0B» — BBICTABJISIETCS, €CJIM IIPU OTBETE HA BOIPOC CTYJAEHT OOHAPY U
0a30BbI€ 3HAHUA 10 BONPOCY, 3HAHWE OCHOBHBIX AaHAIUTUYECKHX 3aBUCHUMOCTEH, OIU-
CBIBAIOIIMX 3aJlaHHBII MpOLECC, OJHAKO JOMYCTUJ CYIIECTBEHHbIE OLUMOKU IPU BbI-
MOJIHEHUH PACUYETOB, HE CMOI CHUCTEMATHU3UPOBATh UCXOAHBIE JTAHHBIE U CHOPMYIUPO-
BaTh BBIBOJIbI,

— «10 6ayoB» — BBICTABISIETCS, €CIIM IIPU OTBETE HA BONPOC CTYJEHT OOHAPYKHUII
BJIAJICHUE OCHOBHBIMHU TOJIOXKEHUSIMU MaTepHuayia, HO ()parMEeHTapHO U HEIMOCIEeI0Ba-
TEJIbHO JAa€T OTBETHI HA MOCTABJIEHHBIE BOIPOCHI; ciIadble MPAKTUUECKUE HABBIKU; TO-
UCK PEIICHMs] TUIOBBIX CTAHJAPTHBIX 33724 HEpPalMOHAIbHBIMU CIIOCO0AMU C MPUHIIN-
NUaTbHBIMU OUTMOKAMU;

— «0 6amnoB» — BBICTABIISIETCS, €CJIM NIPU OTBETE HA BOMPOC CTYACHT OOHAPYKUII
HE3HAYNTEIbHBIN OOl 00beM 3HaHWI, OTCYTCTBHME HABBIKOB B PEIICHUM 3a7ad IO
pPa3IUYHBIM T€MaM JTUCIUTUIMHBI JOMYCTHJ MPUHIIUMIIAATIBHBIE OMIMOKU MPU PEIICHUU
3a/1a4, KOTOPbIE HE NAIOT BO3MOKHOCTH BBIIIOJIHUTD 33J1aHKE, UIIN €CJIM PELICHUE 3a/1a-
YU OTCYTCTBYET.

ITepeBon ouenku u3 100-6amibHOM mikanel B rocyaapctBeHHyto u ECTS ocy-
HIECTBIJISIETCS] B COOTBETCTBUU CO HIKajoi mpuBeneHHON B «llonoxxenun o6 opraHuza-
Uy y4eOHoro mporecca B JIoHEIKOM HalMOHAJIbHOM TEXHHUYECKOM YHHBEPCHUTETEY,
yTBepxkAEHHOM ITpuka3zoM JJoHHTY Ne 8 ot 25.11.2016r.

OueHrBaHNWE 3HAHUM CTYJEHTOB IIPU CEMECTPOBOM KOHTPOJIE OCYILECTBIISIETCS
0 TOCyJIapCTBEHHOM Iikane, OauibHON mkane u mkaie ECTS. CooTHOIIEHUS MEXIy



cymmoit 6amtoB o 100-0ayuibHOM 1IKajge W OlEHKaMU IO MIKajlaM — rocyJapCTBEHHOM
u ECTS npuBogsTcs B Tabiuiie:

CymmMa 6amnoB nof OuieHka mno OneHka 110 ToCyJapCTBEHHOU IIKAJIE
100-0anbHO mkaie | J{ns rocyaapCTBEHHOM UTOTOBOM aTTe-
HIKaJIe ECTS [crauum, nuddepennnpoBanHoro 3auera Jlia sauera
90-100 A OTar4HO
80-89 B Xoporo
75-79 C 3a4TeHo
70-74 D y
60-69 B JOBJIETBOPUTEIBHO
35-59 FX He q
0-34 F* Y0BJIETBOPUTEIHHO € 3a4TEHO

[IpuMedanue: = — ¢ 00A3aTeNBHBIM TIOBTOPHBIM M3yYEHUEM IUCIUHUIUIMHBI (MOXKET OBITH BHICTABJICHA
TOJIBKO KOMUCCHEN NP MPOBEAECHUN BTOPOM TOMOIHUTEIBLHON TPOMEKYTOUHOM aTTECTALUN ).

Texkymmnii KOHTPOJb 3HAHUIN CTYACHTOB MPOU3BOAUTCS MO pe3ysibTaTaM BBIMOJI-
HEHUsI J1TabOpaTOPHBIX PpaldOT, MHAMBUIYAIBHOTO 3aJaHUsl, BO BpPEMs KOHTPOJIbHBIX
OTIPOCOB B XOJI€ TPOBECHUS MPAKTUUECKUX 3aHATUM.

Pe3ynpTaThl  OLIGHMBaHUS ~ 3HAHMM  CTyJEHTa  BHOCSATCS B 3a4€THO-
HK3aMEHAIMOHHYIO BEJJOMOCTb U 3aU€THYIO KHIKKY CTYCHTA.

I[Ipome:kyTouHasi aTTecTalMs IO pe3yjibTaTaM OCBOCHHS JUCIUIUIMHBI B Ce-
MECTpe MPOBOAUTCS B (hOPME CEMECTPOBOTO IK3aMeHa B COOTBETCTBUU ¢ «llomokeHnem
00 opranmzanuu y4eOHOro mpoiecca B JIOHEIIKOM HAIMOHAIIBHOM TEXHUYECKOM YHHU-
BepcuteTe (HOBasi pelnakuus)», yrBepxkaeHHoOM mnpukazoM JJoHHTY Ne 1006-14 ot
01.12.2016r.

Jns ompeneneHuss ypoBHS 3HAHUW CTYACHTOB MPENOJABATENb PYKOBOJCTBYETCS
KPUTEPHUSAMHU OIICHKH 3HAHUH, SBISIOMIMMIUCS COCTABJISIONICH y4eOHO-METOIUIECKOTO
KOMILJIEKCA JUCIUTUIUHBI.

4.5. IlpuMep TekyLIero onpoca Ha JJadopaTopHbIX 3aHATHAX

JlaGoparopHass pabota Ha TeMmy: M3ydeHue cocTaBa M HMCCIEIOBAHHUE MPHUHIIMIA
nencTBus aHanuzaropa Merana tuna AT1-1. Borpocs! npu TekyieM onpoce:

1. Iloka3aTh Ha J1abOPATOPHOM CTEHJE COCTABHBIE YCTPOWCTBA aHAJIN3ATOPA Me-
taHa AT1-1, ykazarh uX Ha3HauYCHHUE.

2. TlosicHuTh mpuHLIMI AEHCTBUA AaTurka MeTtaHa JIMB ucnosnb3ys npoMbliieH-
HbIM gatuuk JIMB.

3. TlosicHUTH MHIMKALIMIO U OpraHbl ynpasieHus Ha npeoodpasosareine [1111 ana-
nu3aropa Mmerana ATI1-1.

4. Bxmounts anasmszatop AT1-1, uMATHPYIO KOHIIEHTPALIMIO METAaHA MOSICHUTD
IIPUHIMII JEUCTBUS aHAJIU3aTOPA.

5. YUTo mponcxXoauT Npyu HAXKaTUU HA KHOIKY “KOHTPOJIb , PACTIIOJIOKEHHYIO HA
[T ananuzatopa ATI1-1.



S PEKOMEHAYEMAA JIUTEPATYPA
I Ocnosnas numepamypa

1. Asposiorus TOpHBIX MPERNPHUATHIA [DNEKTPOHHBIN pecypc]: yue6Hoe mocodue / B.1.
[Nomunabko, S.51. Jle6enen, A.A. JlutBuaenko, O.A. Myxa — 4 M6. - JIHEeNnponeTpoBCK :
HI'Y, 2015. — 206 c. - 1 ¢aitn. - Cucrem. TpeboBanusi: Acrobat Reader. - ISBN 978-
966-350-545-9. [Pexxum nocryna]: http://ed.donntu.org/books/cd5673.pdf

1l Jlonoanumenvnas numepamypa

2. OxpaHa TpyJa B yrojibHOW MPOMBINIICHHOCTH: YUeOHOe MocoOue i CTYJEHTOB
TOPHBIX CIIEIMAIBHOCTEH BBICIINX YueOHBIX 3aBeAeHult / Anekcanapos C.H., bynarakos
10.®., Sitno B.B. / Ilox obmei pen. FO.d. bynrakosa. - [onenk: PUA JIonHTYVY,
2012.- 480 c. [Pexxum nocryma]: http://ed.donntu.org/books/cd1779.pdf

3. IlpaBuna Ge30macHOCTH B yrojibHBIX maxTtaxX. — JloHemnk. — 2016. — 216 c¢. [Pexum
noctyna]: http://ed.donntu.org/books/17/cd6408.zip

4. PyxkoBOACTBO IO NMPOEKTUPOBAHUIO BEHTWIISALMM yroJibHbIX Imaxrt. — K.: OcHoBa. —
1994. — 311 C. [Pexum pnoctynal: http://basemine.ru/02/rukovodstvo-po-
proektirovaniyu-ventilyacii-ugolnyx-shaxt/

6 YYEBHO-METOJINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Y4yeOHO-MeTOAMYECKHUE U31aHMsl, pa3paboTanHbie B JJoHHTY:
5. Asposnorus ropsasix npeanpustuid. Koncnekr nekmuii / Coct.: B.A. Tpodumos, A.JL.
Kagepa — [Jouneuk: JJonHTY, 2016. — 122 c. [Pexxum goctynal:
http://ea.donntu.org/handle/123456789/31069
6. KomnbroTepHoe MOJIeTHPOBAHUE aBAPUHHBIX BEHTUJISIIMOHHBIX PEXKUMOB: y4eO. 1Mo-
cobue / HO.®. bynrakos, B.A. Tpodumos, A.JI. Kaepa, E.b. Hukomnaes. Jlonenk: [{on-
Oacc, 2014. — 68 c. http://ea.donntu.org:8080/jspui/handle/123456789/24743
7. Metoanyeckne yKa3aHHS K BBINOJHCHUIO MPAKTUYECKUX 3AHATUN MO AUCIUILINHE
«A3poJIOTHs TOPHBIX NPEANPHUATUIY (IUIs1 CTYJEHTOB TOpHBIX cnenuanbHoctel) / Cry-
kao B.A. — Joneuk: HonHTY, 2013. — 133 c¢. [Pexum pgocrymnaj:
http://ea.donntu.org/handle/123456789/25078
8. Meroauyeckue yka3aHusi K CaMOCTOSITEIbHON paboTe CTYIEHTOB O JUCHUIUIUHE
«AdpOJOTHS TOPHBIX MPEANPUATUHIN (IIs1 CTYIEHTOB TOPHBIX CIEIIUATBLHOCTEN BCEX
dbopm o0yuenus) / Coct.: Kasepa A.JI. — Honenk: JJouHTY. —2016. — 44 c. [Pexxum
noctyma]: http://ed.donntu.org/books/m4228.pdf
9. Meroauueckue ykazaHus K J1abopaTOpHBIM paboTaM IO AUCIHUILIMHE «ASPOJIOTHS
TOPHBIX TIPEANPUATHI»: JIJIs1 CTYJICHTOB TOPHBIX CHEIUaIbHOCTEH Bcex (popM oOydeHus
/ coct.: B.A.Crykano u ap.— Honenk: JJonHTY. —2016. — 59 c. [Pexxum qoctynal:
http://ea.donntu.org/handle/123456789/13773

J1eKTPOHHO-UH(POPMALIMOHHBbIE PecypChI
ObC JIOHHTY - http://donntu.org/library
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI

1. Yuebnas aynuropus Ne9.307, yueOHbI# Kopmyc 9, 1g NpOoBeAeHNs 3aHATUH JeKIUOH-
HOTO THIIa, TPYIIITOBEIX U WHAUBUIYAJIBHBIX KOHCYJIBTALUN, TEKYILIErOo KOHTPOJIS U MPO-
MEXXyTOUHOM aTTectanuu (MyabTUMenuitnoe obopynosanue: HoyToyk (OC - Windows 8.1
Professionalx86/64 (axamemwudeckas moxamucka DreamSparkPremium), LibreOffice 3.3.0.4
(muensust GNULGPLv3+ u MPL2.0), My nsTUMeIUHHBIN IPOEKTOp, KpaH; CrelHaIu3U-
poBaHHasi Mebesb: JOCKa ayIUTOpHAs], CTOJBI ayIUTOPHBIE, CTYJIbsl yUeHUYECKUe; TeMOH-
CTpaLlMOHHBIE CTEH/IBI U TUIAKATHI).

2. Crnennanu3upoBaHHas 1abopaTopysl pyIHUYHOU asposoruu um. npod. b.1. Mensene-
Ba Ne 1.310, y4eOHBIif Kopryc 1, 1 MpoBeaeHUs 3aHATHIA CEeMUHAPCKOTO TUIIA, BBIOJ-
HEHUs 1ab0paToOpHBIX paboT, TPYMIIOBBIX ¥ MHIUBUIYAILHBIX KOHCYJIBTAIIUH, TEKYILETO
KOHTPOJIL M IIPOMEXXyTOYHOH aTTecTaluy (CIelralu3upoBaHHas MeOeNb: Jocka ayIu-
TOpHas, NMapThl, JEMOHCTPALlMOHHbIE CTEHBI U Iu1akatel; AHeMomeTpbl ACO 3; AHeMo-
metpsl MCC 13.; Acnupartopsl AM 5.; Acnuparop »kektopHblii ADPA; Bapomerp-
agepouzsl BAMM 1; Bentunsatop L[-4-70-N5; BeHTunsamuoHHas a’poguHaMUYecKas
Tpy6a; Becrr naboparopusie BJIT 1.; [TIPU I'-4-1111-10; Uugukarop merana CIII-2;
[axTtHble uHTephepomerpsl 1IN 11; IlaxTHeie unTepdepomerprr 11T 12; Mukpoba-
pometp MbB-63; Mukpo6apomerp Mb-63-1.; Mukpo6apometpsr MBLL.; MukpomanomeT-
pel MMH-240; IIcuxpomMetps! acniupanuoHHsle; [lcuxpomerpsr HB 4M; Ilcuxpomerpsl
anextpuyeckue M-34; Ilememepsr @I 6; Curnanuzatops! metaHa Curnan-2; Ammapa-
Typa KOHTpois MeTaHa (komiuieke AKM); Curnanuzatops! Metana CMM-1).

3. IloMermeHus: yi caMOCTOSITENIbHONW pabOThI C BO3MOXKHOCTBIO MOIKIFOYEHHUS K CETH
"NutepHer" u ofecreyeHneM [OCTyHma B  O3JEKTPOHHYIO  HH(OPMAIMOHHO-
00pa30BaTeNbHYIO Cpely OpraHW3alldu: YUTaIbHbIE 3ajbl, yueOHble kopmyca 2,3 (Kom-
TBIOTEpHAs] TEXHUKA C BO3MOXKHOCTBIO TOAKIIOUEHUs K cetd «MHTepHEeT» U obecrieue-
HHEM JOCTyla B D3JEKTPOHHYI HH(OpMaIloHHO-00pa3oBarensHyo cpexy (DHMOC
JOHHTY) u snexkrponno-6utdnuoreunyo cuctemy (OBC IPRbooks), a Taxxe BO3MOX-
HOCTBIO MHIOUBUAYaJIBHOIO HEOTPaHMYEHHOro noctyna obyuaroumxcs B ObC u DMOC
nocpeactsoM Wi-Fi ¢ nmepcoHanbHEIX MOOMIBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — o6mectBenHas auneHsus MPL 2.0, Grub loader for ALT Linux -
muuensus GNU LGPL v3, Mozilla Firefox - muuensus MPL2.0, Moodle (Modular Ob-
ject-Oriented Dynamic Learning Environment) - nunensust GNU GPL).

CocrtaBurens paboueii mporpaMmEL: %/ E.b.Hukonaes

" (noxznucs)
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