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1. Henp u 3ana4u AMCHUINIMHBI:

OcHoBHasi neab kypca: Llenpro mpenonaBaHus AUCHUIUIMHBL «TE€XHOJIOTMUYECKHE 3HEPTOHOCHUTENH
IPEANPUATHIY SBISETCA HM3y4EHUE CTPYKTYPBI, TEOPETUUYECKUX U TEXHUYECKUX OCHOB U IPUHIUIIOB
(YHKIMOHMPOBAHUS CHCTEM INPOHM3BOJCTBA, TPAHCIOPTa W  MHOTPEOJIEHUS  TEXHOJIOTMYECKHX
SHEPrOHOCUTENEH: CXKAaTOro BO3/AyXa, X0J0/a, TEXHUYECKOr0 BOJOCHAOKEHHS U MPOJAYKTOB Pa3/ieiIeHUs
BO31yXa (KHUCI0pOJa, a30Ta, aproHa U JIp.) B COOTBETCTBUU € TPEOOBAHUSAMU HAJIEKHON U SKOHOMHYHOM
JKCILTyaTaluy PU BBICOKUX TEPMOJNHAMUYECKUX U IKOHOMUYECKHUX ITOKA3aTENsIX.

3agauM  JMCUMIUVIMHBI: SBISETCS IO3HAKOMHUTH OOYYAIONIMXCS C NPUHIHUIIAMHA  CO3/aHUs,
OKCIUTyaTallil M aHaln3a IOKa3aTeNed CHCTeM IPOM3BOACTBA TEXHOJOTHUECKHX HSHEPrOHOCHUTENEH.
Hayuntp crymeHTa aHaIu3upoBaTh CYHIECTBYIOIIME CHUCTEMBI M HMX DJEMEHTHI, pa3paldaTbiBaTh U
BHEJIPATh HEOOXOAMMBIC HM3MEHEHHS B HMX CTPYKType C IO3MLIMI TMOBBILIEHHUS S(PPEKTUBHOCTH U
sHeprocoepexenus. [IpenocraButh HMH(OPMAIMIO O HOBBIX HANpPAaBICHUAX B COBEPUICHCTBOBAHUU
JaHHBIX CHCTEM B OTECYECTBCHHOW M 3apy0e)KHOM NpaKTHKE, pa3BHBATh CHOCOOHOCTH OOBEKTUBHO
OLICHUBATh MPEUMYIIECTBA M HENOCTaTKH CHCTEM W HX DJJEMEHTOB, KaK OTEYECTBEHHBIX TaK U
3apyOeKHBIX

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VYyeOHas nucuuiMHa «TeXHOJIOrM4eCKHe HHEPrOHOCUTENN NPEAUPUITUN» SBISETCS TUCHUIUIMHON
dbopMupyeMoil ydacTHUKaMU OOpa30BaTeNbHBIX OTHOWIEHWH B yueOHoM miaHe OIl HampaBneHus
13.03.01 «TemmosHepreTuka M TEIUIOTEXHUKA» U MPEAYCMOTpEHA I U3YUYCHHUS B 5 ceMecTpe Kypca,
0asupyeTcsi Ha 3HAHUM OOILIETEXHWYECKUX U CIEHUaJIbHBIX TUCHUIUTMH: Marematuka, Dusmka,
I'unporazonunamuka, TexHuueckast TepmMoauHamuka, TermomaccooOMeH.

3. llepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHUS] MO AMCHHUILIMHE (MOAYJII0), COOTHECEHHBIX C

HHAUKATOPaAMHU JOCTUKCHUS KOMIIEeTEeHIIMIA.



Taoauna 1

Koa mo ®IOC

I/IH)II/IKaTopLI JOCTHIKCHUSA

[Inanupyemble pe3yabTaThbl 00y4eHHUSs 110 AUCHHUILIMHE
3YB)

Ob6menpodeccnoHalbHbIE

OIIK-3 Cnocoben
J€MOHCTPUPOBATh IPUMEHEHHE
OCHOBHBIX CIIOCOOOB TIOJTy4YeHHS,
peoOpa3oBaHus, TPAHCIOPTA U
UCTIOJIb30BAHUSI TETIOTHI B
TEIJIOTEXHHYECKUX YCTAHOBKAX M
cucTeMax.

- OIIK-3.1. JemoHCcTpUpyeT MMOHUMaHue
OCHOBHBIX 3aKOHOB JBIKEHHUS XHUAKOCTU U
rasa;

- OIIK-3.2. [Ipumensier  3HaHUS OCHOB
TUIPOTa30AMHAMUKHI TUIs pacueroB
TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM;

- OIIK-3.3. Mcnons3yer 3HaHuE
TeII0(U3NUECKUX CBOMCTB pabouux Tel mpu
pacuerax TEIJIOTEXHUYECKUX YCTAaHOBOK U
CHUCTEM,;

- OIIK-3.6. JleMoHCTpUpPYET NOHUMaHUE
OCHOBHBIX 3aKOHOB U CIIOCOOOB IepeHoca
TEIUIOTHI U MacChl;

- OIIK-3.7. [Ipumenser  3HaHUS  OCHOB
TEIUIOMACCOOOMEHA B  TEINIOTEXHUYECKUX
yCTaHOBKAX..

3HaThb:

mpaBujia UCIIOJIB30BAHUC TBEPAOIO, KUIAKOI'O0 U ra30BOT'O
TOIIJIMBA B MPOMBIIIJICHHOCTH, SHCPTCTUKE U
KOMMYHaJIbHO-OBITOBOM XO3SHCTBE;

OCHOBHBIE 331241 TOIUIMBOCHA0KEHHUS TIPS IIPUATHS;
OCHOBHBIE CBOMCTBA IMPUPOJHOTO Ta3a, IPEUMYIIECTBA U
HEJIOCTaTKH MCIIOJIb30BaHMsI IPUPOTHOTO rasa;

o0Iue CBeIeHNs O CHCTEMAaX ra30CHa0KeHUs,
TpeOOBaHMs K TOPIOYMM ra3aM, CXEMBI
ra3opacrpeeUTeIbHbIX CUCTEM, TPpaBuIia 0€30MacHOM
pabOTHI HAa ATUX CHCTEMaX, MEPOIPHUSTHS 110
pecypco3HeprocOepeReHuIo;

IpaBuia MPOKJIAJKA MOJ3EMHBIX U HA/I3EMHBIX
ra30IpoBOJIOB, METOBI 3AIUTHI Ta30IPOBOJIOB OT
KOPpO3UH, METOBI OE30MaCHOCTH MPHU padboTax ¢
ra30MpoBOJIAMH;

KJIacCU(UKALMIO 1 OCHOBHBIE XapAKTEPUCTUKN TOMOYHBIX
Ma3yTOB, CXeMbl Ma3yTHOI'O XO35HCTBA C HA3€MHBIM
Ma3yTO-XPaHMIUILEM.

yMeTh:

paboTath ¢ KIaCCUPUKAIMSIMU MECTOPOKICHUI
MIPUPOJIHOTO raza u HedTH;

OCYIIECTBIISAThH IKCIUTyaTaI[MIO OJI3EMHBIX U Ha/I3€MHBIX
razonpoBonoB, ['PIl u I'PY ywyactBoBarh B paborax mo
OILICHKE TEXHUYECKOI'0 COCTOSHUSL M OCTaTOYHOTO pecypca
000py0BaHusl, B OpraHU3aINK MPOPUIAKTHYECKUX




OCMOTPOB U TEKYILEr0 PEMOHTA;
—  OCYIIECTBIISITH IPUCOEIUHEHNE Ta30IIPOBOJIOB K
JEHCTBYIOIUM CUCTEMAM, OCYILECTBIIATh Fa30CHA0KEHUE
IIPOU3BOJICTBEHHBIX YCTAHOBOK U KOTJIOB C
HCII0JIb30BAHUEM METPOJIOTUUYECKUX CXEM;
— INPUMEHATh METOJIbI 10 OJTOTOBKE U CKUTAHUIO
TBEPAOI0 TOIJIMBA U TOIOYHOT'O Ma3yTa.

BJIAJETh:

CXE€MaMH ra3opaclpeieIUTeNbHbIX CUCTEM,
IKCIUTyaTalMe CUCTEM PACIPEACICHHS U HCIIOJIb30BaHMs
rasa;

— OpraHM3anys ra30BOH CITy>KOBI IPEATPUATHIA,
IKCIUTyaTalel ra30BOro 000pya0BaHUs
IIPOMBIIIJIEHHBIX, KOMMYHAJIbHBIX IPEINPUITUN U
KOTEJIbHBIX;

— MaTepuallaMy U TEXHUYECKUMU U3ACTUIMU
MIPUMEHSIIOIINXCS B CUCTEMaX ra3opacipeieeHus;

— 00uMMH TpeOOBaHUSAMHU K ITPOKJIA/IKE BHYTPEHHUX
ra3onpoBOJI0B, METO/IaMHU MTOJATOTOBKU U CKMTaHUS
ra30BOro TOILINBA;

— MeToJaMM CHaOXeHHe MPeANPUATHN )KUIKUM TOILTUBOM

y4acTBOBAaTh B THIOBBIX, IUIAHOBBIX UCIIBITAHUSIX U

PEMOHTAX TEXHOJIOTUYECKOTO 000Py10BaHMUS,

MOHTaKHBIX, HaJIaJOYHBIX U ITyCKOBBIX paboTax, B

OpraHu3ay NPOPUIAKTUYECKUX OCMOTPOB U TEKYILETO

peMoHTa 000pyI0BAHUS




4. O0beM TMCHUIIMHBI M BUIAbI Y4eOHOM PadoThI

Taoauna 2
Bcero CemecTpsl
Buj yueOHoi padoThI yacos/ 3a4.e]. B 9

(020110) 300 (020110) 300
KonrakTHas padora (Bcero) 68/1,9 16/0,5 68/1,9 16/0,5
B tom uuncne:
Jlexun 34/1,0 8/0,22 34/1,0 8/0,22
[TpakTUyeckue 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,11
JlabopaTopHbie paboThI 17/0,5 4/0,11 17/0,5 4/0,11
CamocTosiTe;1bHasi paboTa (Bcero) 76/2,1 128/3,5 76/2,1 128/3,5
B tom uuncne:
KypcoBas pabota (mpoekr)
PacuetHo-rpaduueckue padoThI 22/0,6 20/0,6 22/0,5 20/0,6
UTP
Pedepatst
Jloknassl
[Ipe3enTanuu
U (unu) opyeue 6uovi camocmosamenbHou
pabomol.
[ToaroroBka K J1abOpaTOpHBIM paboTamMm 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroToBKa K MPaKTHYECKUM 3aHATHIM 18/0,5 36/1,0 18/0,5 36/1,0
IToaroroBka K 3adery
[ToaroToBka K AK3aMeHY 18/0,5 36/1,0 18/0,5 36/1,0
Buja oruerHocT JK3aMEH | JK3aMeH | DJK3aMeH JK3aMeH
O6masn BCETI'O B uyacax 144 144 144 144
TPYROEMKOCTE BCETI'O B 3a4. equHHuIIaX 4 4 4 4
AMCIUILIHHBI




5. Conep:xanue TUCHUIINHBI

5.1.1 Pa3nennl AUCHUILIMHBI U BUABI 3AHATHI

Taoauua 3

Ne
n/n

HaumenoBaHue pasjaeia
AMCUMILIMHBI 10 CeMeCTPam

Yacel
JeKIIMOHHBIX
3aHATHH

Yacel
JIa60PaTOPHBIX
3aHATHIA

Yacel
NMPaKTHYECKUX
(ceMHHAPCKUX)

3aHATHI

Bcero yacos

0DO | 390

00 | 300

O®0 | 300

0P0 | 390

Beenenue. Mcnonap3oBanue
TOIUTMBA B TPOMBIIICHHOCTH,
BHGPFGTHKC nu KOMMyHaHBHO-
OBITOBOM XO3SICTBE

["a3ocHabxeHNe IpeapUsITHI

CxeMbl ra3opacrnpeaciuTCIbHbIX
CHUCTCM. HpOKHaI[Ka ra3onpoBoaoB

Haznauenue ['PIT (I'PY)

Oxcruryaranust ['PIT u I'PY

o (OB W (N

BnytpenHue ycrpoiicrta
ra3zocHa0OXeHUs

NN NN

o | B O

DKCIUTyaTalus CUCTEM
pacrpeielieHUs] U UCTIOIb30BaHUs
rasa

DKCIUTyaTanus ra3oBoro
000py1I0BaHUS MPOMBIIIJICHHBIX,
KOMMYHaJIbHBIX IPEAIPUATUN U
KOTEJIbHBIX

IToaroroBka 1 CKUraHHUE Ta30BOTO
TOIIJINBa

10

CHabxeHue MpenpusTHH KUIKUM
TOTIJTHBOM

11

Cxema Ma3yTHOTO XO03sHCTBa C
Ha3eMHBIM Ma3yTOXPAHWIUIIEM.
KoTtenrHOE TOIUIMBO U €ro
CBOMCTBA.

12

[ToaroToBKa M C:KUTAHUE
TOMOYHOTO Ma3yTa

13

CBolicTBa U XapaKTEPUCTUKH
TBeporo TorauBa. CHabxeHHe
TPEIPHUSTHIA TBEPIBIM TOIUTHBOM

14

CxeMbI IBUIETPUTOTOBJICHHS U
000pyI0BaHUE TSl MPUTOTOBIICHUS
TBUTH

15

I'openue TBEpAOrO TOIINBA
["a3udukanys TBEpIOro TOIIMBA

16

KOHTpOJ’IB KadeCTBa TOIIJIMBaA

17

KoMiiekcHoe ncnonb30BaHuE
TOIIJIMBA HAa TCIIJIOBBIX
SJICKTPOCTAHIUAX

18

Haznauenue u KOHTPOJIb Ka4€CTBa
Macenn

HUTOI'O:

34 8

17 4

17 4

68 16




5.3 JlekuuoHHLBIE 3aHATHSA

Taoauma 4
Ne HaumenoBanme pa3jaena
Conep:xanue pasaena
n/n AUCHMUILINHBI
1 2 3
Macmtabpl ¥ JUHaMHKa ~ [OTpeOJeHHus  TOIJIMBa B
Beenenue. Mcnons3oBanue
MPOMBIIIJICHHOCTH, JHEPreTUKE W KOMMYHAJIbHO-OBITOBOM
TOIUIMBA B IIPOMBIIIEHHOCTH, o
1 XO3SICTBE. OcHoBHBIE 3a7a4u TOTUIMBOCHAOKEHUS
SHEPreTUKE U KOMMYHAJIbHO-
. NpEAIPUITHS.
OBITOBOM XO35HCTBE
[IpuponHble ¥ MCKYCCTBEHHBIE Ta3bl U MX cocTaB. OCHOBHBIE
CBOMCTBa MpupoaHOro rasa. llpenmymecTtBa M HEZOCTAaTKH
npupogHoro  rasza.  OOmme  cBeIEHUS O  CHCTEMax
. | razocHabxenusi. TpeboBanus k roprouuM razam. OCHOBHBIE
["a3ocHabxeHne npeanpusITHiA
2 ra3oBbIe MECTOPOKACHUS Poccun. Krnaccudukanus
MECTOPOKICHHUI MpHupoaHoro rasa. JloObrda, mepepaboTka Ha
MECTe TpaHCIOPT npupomHoro ra3a. Kiraccupukamms
ra3onpoBOJIOB.
Cxembl Marepuansl M TEXHHYECKHE  M3JEIHMS B CHUCTEMax
razopacnpeaeauTeNbHbIX razopacrpeeacHusl.
3 | cucrem. [Ipokmnanka [Ipoknaaka ra3zompoBonoB. IlogzemHble H  HaA3E€MHBbIE
ra3oIpoBOJIOB ra3onpoBOJibl. 3aluTa Ta30MpoOBOAOB OT KOPPO3UH. MeTomabl
3aIUTHl CTAIBHBIX T'a30MPOBOJOB.
Haznauenue I'PII (I'PY), pazmemenue I'PIT u I'PY. Cxema ['PI1
4 Haznauenwue ['PIT (I'PY) (I'PY). TazoBbie ¢unbtpel. [IpenoxpaHuTENbHO-3aMIOPHBIE
Kianansl. Perymaropsl naBieHust rasza. IIpemoxpaHuTesbHO-
cOpocHble Knananbl. 3Mepenue pacxoja rasa
OcmMmoTp TEXHUYECKOTO COCTOSIHHUS, TEXHUYECKOE
oOciyXUBaHUE, TEKYIIUN U KanmuTalbHbIi peMoHTHI. [Iyck ['PII
Oxcruryaranust ['PIT u I'PY Y ’ Y P Y
5) B paboty. Ilepexox Ha paboTy ¢ JMHUHM PETYJIMPOBAHUS Ha
Oaiimac. Ilepexonq Ha pabGory ¢ Oalimaca Ha JIMHUIO
perynupoBanus. Otkmouenue ['PI1 (I'PY).
OO6mue TpeGoBaHMUS K MPOKIAIKEe BHYTPEHHUX Ta30MPOBOIOB.
BnyTtpenHue ycrpoiicrtsa l'azocHabxeHne NTPOU3BOJCTBEHHBIX YCTAHOBOK U  KOTJIOB.
6 | razocHaOxeHHs [IpucoennHenue ra3onpoBOJOB K JACHCTBYIOLUIUM CHCTEMAM.
TexHonornyeckue KapThl BPE3KH Ta30NpOBOJOB. BrimosiHeHue
ra3ormiaMeHHBIX padorT.
OKCIUTyaTamus CHCTEM OKCIUTyaTalusi TOA3E€MHBIX W HAJA3€MHBIX T[a30MpPOBOJIOB.
v pacupeacicHus u Texuuueckoe oOciayxuBaHue. TeKymuid ¥ KamUTaIbHBINA
HUCIIOJIb30BAHMS I'a3a peMoHT. McnpiTanus ra30npoBOJOB HAa IPOYHOCTh U MIJIOTHOCTb.
[IpuemMka ra3onpoBoAOB B 3KCIUTyaTaLUIO.
Opranuszanus ra3oBoi CITYKOBI MpEeANPUSITHIA.
B3anmooTHOIIEHHE TPEaNpUATHI C Ta30BBIMH XO3SMCTBAMM.
PemonTHO-TIpodmnakTHueckre padboTel. BBOA B 3KCIITyaTanuio
DKCIUTyaTalus ra30Boro
oGopyI0BaHs ra3oBOro 00OpyJoBaHUs. BeImomHeHNEe ra3ommiaMeHHBIX padoT.
Y [TonroroBka  mepcoHana,  AKCIUIyaTUPYIOLIETO  Ta30BOE
MPOMBIIUICHHBIX, . .
8 . | xo3swicTBO. [IpoBepka 3HaHuit «l[IpaBui 6€30MaCHOCTH CHCTEM
KOMMYHaJIbHBIX MPEAIPUITHI .
L KOTOIBHEIX ra3opacnpe/ielicHiss W Tra30noTpedNieHus» PYKOBOJMUTENCH,
WHXEHEPHO-TEXHUYECKUX pPaOOTHUKOB, padOuMX, 3aHATHIX

JKCILTyaTalueil ra3oBoro xo3siicrsa. KoHTpoib 3a cocTosiHMEM
OXpaHbl TPyZla B Ta30BOM XO3SIMCTBE.




3

IToaroroBka u coxuraHue
ra3zoBOro TOILIHMBA

I'openue HenoaBUkKHOM razoBor cMecu. @POHT ropeHus.
CxopocTh pactipocTpaHeHus iameHu. ['openne aABrxKyniencs
ra3zoBoil cMecu. CrkMraHue ra30BOro TOIUIMBA B TOIIKAX
NapoBBIX KOTIIOB. JIu(dy3noHHBII peskuM ropeHusl.
CMenaHHbIN PEKUM T'OPEHUS.

10

CuabxeHHe npeanpusITH
YKUJIKUM TOILJTUBOM

Knaccudukanuss u  OCHOBHBIE XAPAKTEPUCTHKH TOIMOYHBIX
MazytoB. Ilpuem masyra Ha npeanpustuu. CiauB MaszyTa u3
LICTEPH.

11

Cxema Ma3yTHOTO XO03sICTBa ¢
Ha3eMHBIM
Ma3yTOXPaHWIUIIEM.
KoTenbHOE TOILUIMBO U €r0
CBOMCTBA.

OunbTpel TPyOOH M TOHKOW OYHMCTKM Masyra. [lomorpeBarenu
mazyTta. Hacockl mig mepekadyku maszyra. Ma3zyToxpaHuiaumia.
Ilpucanku k  mazyry. TexnHuka  0O€30maCHOCTH  MpH
00CITy’)KUBaHMH Ma3yTHOTO X03siicTBa. PacnblinBaHue TOIINBA.
Crenenp npobiienuss kamenb. KoTeiabHOE TOIUIMBO U €TO
cBoiicTBa. TexHuka Oe3omacHOW pabOTHl MPU HCHOIH30BAHUU
KOTEJIHHOT'O TOILJIMBA U MPHU €r0 XPaHEHU!

12

[ToaroToBKa M C:KUTAHUE
TOIOYHOTO Ma3yTa

KauecTBO pacnpliMBaHuS >KMJIKOIO TOIUIMBA. ['opeHue Karuu
JUCTWIATHOTO TomuuBa. l'opeHue Mmasyra. DpOHT ropeHwus.
I'openue nerydynx BewecTB. ['OpeHHE KOKCOBOIO OCTaTKa.
YMeHbLICHHE HEe105KO0Ta.

13

CBolicTBa U XapaKTEPUCTUKH
TBEPJIOTO TOTIJIMBA.
CHa0xxeHue npeanpusITHii
TBEP/IbIM TOIUIUBOM

[InotHocts. Ilopucrocts. CeimyuecTs. ['panynomeTpuueckuil
cocraB. MexaHn4deckasi IPOYHOCTb. BBIXOJ JIETy4HMX BEILECTB.
Cnekaemocts.  Temmodusnyeckue  cBoiictBa.  [IpuHIUIBI
OpraHu3anyuu TOIIMBHOTO XO0351CTBA HPEIIPUSITHSL.
[IpyHnMnManbHBle  CXEMbl ~ KOMIIOHOBKHM  00OPYIOBaHHUSA
TOIUIMBHOTO XO3sicTBa. JlocTaBKa TBEpAOrO TOILIMBA M €rO
pasrpy3ka. basucHble, pacxoaHble (ONEpaTUBHBIE), pE3E€PBHBIC
aBapuiiHble, nepeBanouHble ckiagsl. Lltabenn TBepaoro
torumBa.  [IpepgorBpameHne  camMOBO3rOpaHUsl — TOIUIMBA.
[IpyHuMnUanpHas TEXHOJOTMYECKass CXeMa TOIUIMBOIIOJAYU
TOC, pabotaromieii Ha TBEPJIOM TOTUIMBE. XpaHEHUE TOTUIMBA
Ha TOC. Pasmopaxkuparoomue ycrponcTsa. JIeHTOUHBIE
KOHBe#epsl.  J[poOunbpHbIE yCTaHOBKHM. BcmomMorarenbHbie
MEXaHU3MBI TOIUINBOIIOJAYH. Bbynkeps! CUCTEMBI
TOIUIMBOIOIaYH.

14

CxeMblI IBUIETPUTOTOBJICHHS U
obopyoBaHue ISt
MPUTOTOBIICHUS TTHUIH

CxeMbl oJjauM TOILIMBA B KOTENbHYO. CxeMa NpeBapuTeIbHOM
MOATOTOBKM  TOIUIMBA. MOJIOTKOBBIE, BAJKOBBIE, BAaJIKOBO-
3yO4arbele APOOUIIKH, BHUHTOBBIE JPOOMIKH-TPOXOTHL. CHCTEMBbI
MBUICTIPUTOTOBIIEHUS. DJIEMEHTBI CHUCTEM IIBUIETIPUTOTOBJICHUS:
cernapaTopbl, LMKJIOHBI, KJIAlaHbI-MUTAIKH, [bUICTUTATEIH,
MBUICOTACIUTENN, MEJIBHULBI A NPUTOTOBJIEHHUS  IIBUIN.
CucreMbl TO1a4YM MUK B TOTIKY KOTEJIBHOTO arperara.

TexHnuka Ge30MacHOCTH MpH OOCTYKMBAaHUU OOOPYIOBaHUS JUIS
C)KUTaHMsI TBEPABIX TOILIMB.

15

I'openue TBepAOro TOIIMBA
lNaszudukarus TBepa0TO
TOILIHNBA

I'openue yraepona. Kunernueckuit pexxuM ropeHust TBEpI0TO
toruBa. Jnddy3noHHBIN pexxiM TOpeHUsT TBEPAOTO TOTUINBA.
CkopocTtb ropenusi. Posb neTydnx BeiecTB TOIUIMBA B
npouecce roperns. [IpoaykTs! cropanus. Mcrnons3zoBanue
MOTEHIMAILHOT'0 XUMHUYECKOT0 Teruia TorurBa. [lonnora
TETIJIOBBICNICHNSI. XUMHUYECKHE PEaKINH, TPOTEKAIOIINE TIPH
razudukanuu. Ctenens razupukanum. TexHOIorus
razuuKkayuy TBEpIOro TOIINBa. PacyeT OCHOBHBIX
nokaszartesiei rasuuKay TBEpOro TOIUIHBA.




2

3

16

KoHTpoiib kauecTBa TOMIMBa

OmnpeneneHne CTeNEHH HEOTHOPOTHOCTH TOILIMBA. PacueT HOpM
otbopa nmpo6 TormuBa. OT60p M 00paboTKa 00BEAMHEHHBIX
po6 TorumBa. [ToaroroBka npo6 k ananmuzy. O6beM KOHTPOJIS
Ka4yecTBa TOIUIMBA HA TEIUIOBBIX YJICKTPOCTAHIIUSX.

17

KommekcHoe HCIIONIB30BaHNe
TOIIJIMBa HA TCIIJIOBBIX
QJICKTPOCTAHIUAX

Cxema TepMHYECKOH TMepepadOTKM TBEPAOro TOIUIMBA HAa
JIEKTPOCTAHIIUT npu €ero KOMILIEKCHOM
HHEPrOTEXHOJIOTHUECKOM UCTIOJIb30BAaHUH. Cxema
KOMIUIEKCHOTO MCIIOJIb30BaHUS TBEPAOTO TOIuMBa Ha 6a3ze TOC
B pexuMe ero ObicTporo mnuponmsza. Cxema KOMIUIEKCHOTO
MCTOJIb30BaHus yris Ha 6aze TOC npu ero nuporasugukaimm.

18

Hasznauenue 171
KayecTBa Maceln

KOHTPOJIb

Haznauenue macen. Buabl cMa304HBIX MaTe€pUaIoB U CIOCOOBI
ux nonydenus. Kiaccupukauuss MHHEpaJbHBIX — Macel.
CBoiicTBa ¥ XapaKTCPUCTHUKH HEMTSIHBIX WU CHUHTETUYCCKHUX
macen. Crapenue He(TAHBIX Macen B Ipolecce HX
skcrryatanuu. [lpucanku, ymydmiaromue 3KCIUTyaTallMOHHBIE
cBoiictBa macen. [Ipuemka macen. BxonHo# KOHTpOIIb KauecTBa
Macen. OKCIUTyaTallMOHHBIA KOHTPOJb KadecTBa TYPOMHHBIX
Mmacein. KonTpounb kauecTBa TpaHc(hopMaTOpHOTO Macha.
Opranmsanus ra3ocrnacareibHOM CIy>KObl Ha MPEAIPHUSITHH.
OyHkuuu ¥ cdepbl ASWCTBUA razocnacareIbHOW CIy>KObl Ha
MIPEANPUSITHH.

5.3. JlabopaTopHBbIe 3aHATHSA

Taoauna S
Ne HaumeHnoBaHnue
n/n pa3aena Conep:xanue pa3ziena
AMCHUILIHHBI
1 TexHuueckuit ananu3 TBepAOro ToruBa. OnpenencHue
CsoiicTBa 1 BJIAYKHOCTH.
5 XapaKTePUCTUKU TexHuueckuit ananu3 TBEpAOTO TorwIMBa. OnpeaeneHue BpIX0aa
TBEP/IOTO TOIIUBA | JICTYYHX BEIICCTB.
3 TexHuueckuit ananu3 TBepaOro ToruBa. OnpeaeneHue 30JbHOCTH.
4 Ornpezenenne MIOTHOCTA Ma3yTa U JU3EIbHOTO TOTUINBA
5 KamopumMerpudaeckoe ornpeielIeHre TeIUIOThI CTOPAHWS TOTUIHBA.
6 Cua0OxxeHue Omnpenenenne TeMnepaTypbl BCIBIIIKT KUIKOTO HEPTEPOAYKTA B
TIPEITPUSATHIA OTKPBITOM THTJIE.
KUJKUM TOIIMBOM | OmpenienieHne TeMIepaTypbl BCHBIIIKKA JKUIKOTO HedTempoaykTa B
3aKPBITOM THTJIE.
Onpenenenue BA3KOCTH He(TENPOIyKTa
IToaroroBka Hu
9 C)KUTAHHE Xpomarorpadudeckuii aHaau3 ra30B, JHIMOBBIX T'a30B.
ra3oBOT0O TOILJIMBA




5.4. llpakTnyeckue 3aHATHUS

Tabauua 6
Ne
HaumeHnoBaHnue pazaesna
n/n Conep:xkanue pasaena
AUCHMILTUHBI
Cxembl
ra3opacrpeIeInTeNIbHbIX
1 CxeMbl ra3opacupeeUTEIbHbIX CUCTEM.
cucreM. IIpoxmanka
ra3onpoBO/IOB
Nzyuenne obopynosanus ['PIT u I'PY. YcrpoiicTBO 1 mpuHIHUIT
["a3operynsTopHble MyHKTHI o Py P PHHIL
JefcTBUSA Ta30BOro (huiIbTpa, NPEeJOXPaHUTEIBHOIO 3alI0PHOTO
2| (IPII) u rasoperyaaopibie KJIalaHa, peryasTopa JaBJIeHus, IPe0XPaHUTEeIbHO COPOCHOTO
ycranoBku (I'PVY) - Pery p - 1P p p
KJIalaHa.
3 Okcmryarauus ['PIT u I'PY Okcmryarauus ['PII u I'PY.
Cxema Ma3yTHOTrO X034HCTBa . .
Ma3zyTHO€ X035ICTBO IPEAIPUATHS. Y CTPOMCTBO OCHOBHBIX
4 | c Ha3eMHbIM
3JIEMEHTOB.
Ma3yTOXPaHUJIUILEM
5 CxemblI ipuTenpurotoBicHus: | CXeMbl NbUIEPUTOTOBIICHUS. DJIEMEHTHI CUCTEM
U 000pyioBaHue 115 IbIJIETIPUTOTOBJICHUS.
6 | NpUTOTOBICHUS MBLIH MenbHMIIBI 17151 IPUTOTOBJIEHUS MTBUIN.
Pacuetsl pacxoma torumBa Ha TOC B 3aBUCMMOCTH OT HUX
7 MOILHOCTH. JIEMEHTHBIM COCTaB TBEPAOrO0 M  KHUAKOTO
TOIJIMBA.
Ilepecuer cocraBa TOIUIMBAa 3aJaHHOM Macchl Ha 10
8 | I'openue TBepaOTO TOTUIMBA p A PYTY
HCKOMYIO Maccy.
DJIEMEHTHBIN COCTaB Ia30BOT0 TOILJIMBA.
9 [lepecuer »s7I€eMEHTHOrO cocTaBa Ta30BOI0 TOIUIMBA Ha

YCJIOBHOC TBEPAOC TOIIMBO B ITPOLICHTAX.

6. CamocTosiTeibHAsE padoTa CTYAEHTOB MO TUCIUIIHHE

6.1 BOHPOCLI IS CAMOCTOATCIBHOIO H3YYCHUA

n/n

TeMbl 17151 CAMOCTOSTEIHHOIO N3y4YeHUs

OcHOBHBIE 33]]a41 TOTNTMBOCHAOKEHUS MPEANPUITHUS.

Knaccugukanus mecropoxxaeHuil npupoaHoro rasza. /loOwrya, mepepaboTka Ha MecTe
TpaHcnopT npupoHoro rasa. Kiaccuduxanus ra3onpoBoJoB.

3aH_[I/ITa Ta30IIpOBOAOB OT KOPPO3UH. MeToas! 3alIUThl CTAIBHBIX ra3ornpoBoJ0OB

OO6mue TpeboBaHUs K MPOKJIAIKE BHYTPEHHUX ra30MpoBoI0B. ['a30cHab) eHMe
MIPOU3BOJICTBEHHBIX YCTAHOBOK U KOTJIOB.

gl B~ (W N

DKCIUTyaTanusl MoJ3eMHBIX U HAJ3€MHBIX Ta30MPOBOJIOB. TEeXHUYECKOE OOCTYKUBAHHE.

[ToaroToBka nepconala, SKCILIyaTUPYIOIIETO ra30Boe X03s1icTBO. [IpoBepka 3HaHui
«IIpaBu 6€30MMaCHOCTH CUCTEM Ta30paCTIPECIICHHS 1 Ta30IMOTPEOICHUS
PYKOBOJUTENECH, MHXEHEPHO-TEXHUYECKUX PAaOOTHUKOB, paO0UHX, 3aHATHIX
SKCIUTyaTalMen ra30BOro X03siCcTBa.

peIPUSITHH.

Knaccugukaius 1 OCHOBHBIE XapaKTEPUCTUKU TOMOYHBIX Ma3yToB. [IpueM ma3yra Ha

8 | Texnuka 6e30macHOM pabOTHI IPH UCIIOIL30BAHNH KOTEJIILHOTO TOTUIMBA U TIPU €T0




XpaHCHUU

9 | Cxemsbl oj1a4yM TOIUIMBA B KOTEIbHYI0. CXeMa MpeABapUTEIbHON MOATOTOBKHU TOIIMBA.
10 XUMHUYECKUE peaKIiy, MpoTeKarIue npy razudukaniu. CteneHp ra3udukaniu.
TexHonorus rasuguKauy TBEpAOro TOIUINBA.

11 | Ot6op 1 06paboTKa 0OBbEeTMHEHHBIX P00 ToruHMBa. [loaroToBKa MPOO K aHATHU3Y.

12 Cxema KOMIIJIEKCHOTO UCTIONIb30BaHus yris Ha 6a3e TOC npu ero nuporasudukanuu.
CBOJCTBA U XapaKTEPUCTUKU HEPTIHBIX M CHHTETUYCCKUX MAaCell.

Tembl PI'P:

1. Pacuer pacxona Tomnua Ha TOC;

2. Ilepecuer cocraBa TOIIMBA 33/IaHHOI MacChl Ha JPYT'yI0 HCKOMYIO Maccy.

3. IlepecueT 31eMEHTHOTO cOCTaBa ra30BOro TOILUIMBA HA YCIOBHOE TBEP0€ TOILIUBO.
4. CBOWCTBA M XapaKTEPUCTUKH HEPTAHBIX U CHHTETHYECKUX Macedl.

5. Pacuer npoTexropa [uIs 3alUTHI ra301IPOBOJOB OT KOPPO3UH.

6. Pacuer pacxoza TorumBa (Ma3yTa, rasa, yris) Ha KOTEJIbHYIO YCTaHOBKY.

6.3. YueOoHO-MeTOANYeCKOe M HHPOPMALIMOHHOE 00ecTedeHre CAMOCTONATEILHOI padoThI

Jlykytun b.B. Cuctemsl 371eKTpOCHA0KEHUSI C BETPOBBIMU U COJTHEYHBIMH JICKTPOCTAHIIUSIMHU
[DnexTpoHHBIH pecypc]: yuebHoe nocobue/ Jlykyrun b.B., Mypasnes 1.O., [Inothukos U1.A.—
DJNEKTPOH. TEKCTOBbIE JaHHble.— Tomck: ToMckuii monuTexHuueckuid yausepcuret, 2015.—
120 c.— Pexxum gocrtymna: http://www.iprbookshop.ru/55208 html.— DBC «IPRbooks»

Boponun A.M. CoBpemeHHbIe TPOOJIEMBbI TETIIOra30CHA0KEHNS HACEJICHHBIX MECT U MPEANPUITUI
[DnexTpoHHbIH pecypc]: yuebHoe mocodue (kypc yekiuit)/ Bopouun A.Ml.— DHeKTpOH. TEKCTOBBIE
nanabie.— CraBpononb: CeBepo-KaBkasckuii henepanbubiii ynusepeutet, 2014.— 199 ¢.—
Pexxum noctyma: http:// www.iprbookshop.ru/63223 . html.— 9BC «IPRbooks»

ApntonuH E.I'. VicTouHMKY 1 cucTeMBbl TeruiocHa0)eHus. TenaoBble CeTH U TETIOBBIE MyHKTHI
[DnexTponHbIi pecypc]: yueonnk/ AparonuH E.I'.— DiekTpoH. TekcToBbie JaHHble.— MOCKBa,
Bonorna: Undpa-Unxenepus, 2019.— 300 c.— Pexum noctymna:
http://www.iprbookshop.ru/86595.html.— 3BC «IPRbooks»

Tennossie cetn. CoBpeMEHHBIE PeIIeHUs [ DIEKTPOHHBIN pecypc]: Tpyabl koHpepenuun/ 10.B.
banaban-UpmenuH [u np.].— DnaekTpoH. TekcToBble JaHHble.— MockBa: HoBoctu
teruiocHabxkenus1, 2005.— 180 ¢.— Pexxum gocryma: http://www.iprbookshop.ru/5030.html.—
OBC «IPRbooks»

Kyxkuc B.C. TemioBbie HaKOMUTENHN YHEPTUU B CHIIOBBIX YCTAHOBKAX U TEIUIOT€HEPUPYIOIIHX
YCTaHOBKAX TPAHCTIOPTHOM DHEPreTUKH [ DIIeKTpOHHBIN pecypc]: monorpadus/ Kykuc B.C.,
CapunoBckux A.l'., HoBukoBa JI.A.— DnekTpoH. TekcToBbIe JaHHble.— Yensounck: KOxHo-
VY panbCKuit MHCTHTYT yIpaBleHUs 1 SKOHOMHKH, 2018.— 268 ¢.— Pexxum nmocryma:
http://www.iprbookshop.ru/81301.html.— 3B5C «IPRbooks»

Bepmmnosua B.A. Cetu razonotpeOieHus KOTENbHBIX [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ BepummioBud B.A.— DnekTpoH. TekcToBbIe JaHHbIe.— MockBa: UHppa-UHxenepus,
2018.— 348 c.— Pexxum nocrtyma: http://www.iprbookshop.ru/78235. . html.— DBC «IPRbooksy»

Padansckas T.A. [ToBbimenue 3pheKTUBHOCTH U HAAEKHOCTH CKUTaHUs Ma3zyTa Ha TOL u
KOTEJBHBIX [ DNEeKTPOHHBIN pecypc]: yueOHoe nocodue/ Padanbckas T.A., Mancypos P.111.,
Xmenbaunkuid I1.E.— Dnekrpon. TekcroBbie nanubie.— CapartoB: Al [Tu Dp Menua, 2018.— 98
¢.— Pexxum nocryma: http://www.iprbookshop.ru/72809.html.— 3bC «IPRbooksy

KszumoB K.I'. 'a30B0e 000pym0BaHuE MPOMBIIIICHHBIX MPEAPUATHH. Y CTPONCTBO U
SKCIUTyaTaiys [ DnekTpoHHbIi pecypc]: cnpaBounuk/ Kssumos K.I'., I'yceB B.E.— DnektpoH.




tekcToBbie qaHHble.— M.: DHAC, 2011.— 238 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/4341.html.— 5BC «IPRbooksy»

9 XaBaHoB [1.A. ICTOYHHKH TETJIOTHI aBTOHOMHBIX CHCTEM TEIUIOCHA0KEHHUs [ DIIeKTPOHHBIN
pecypc]: moHorpadust/ XaBanoB [1.A.— DekTpoH. TeKCTOBbIC JaHHBIE.— M.: MOCKOBCKUI
roCyJapCTBEHHBIN cTpouTenbHbli yHIBepcuTeT, ObC ACB, 2014.— 208 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/30342.html.— 3BC «IPRbooks»

1. OueHouHble cpeacTBa

7.1. Bonpochl K NepPBOii PY0eKHOM ATTECTAIINY

1. | OcHOBHBIC 33]]a4H TOTUTMBOCHAOKEHUS TPEIIPUSITHS.

2. | TIpupomHbIe ¥ HCKYCCTBEHHBIE I'a3bl K X COCTAB.

3. | OcHOBHBIE CBOICTBA IIPHPOJHOTO ra3a.

4. | IIpenMymecTBa U HEIOCTATKU IIPUPOIHOTO I'a3a.

5. | CBeneHHs O CHCTEMAX I'a30CHA0KEHHMSL.

6. | TpeGosanus k roprounm razam.

7. | OcHOBHBIE ra30BbIe MECTOPOXKICHHS Poccuu.

8. | Kiaccndukanus MecTopox/IeH i IPUPOIHOTO rasa.

9. | Knaccudukaius ra3zonpoBoioB.

10. | Mo6wrua, mepepaboTka Ha MeCTe TPAHCIIOPT IIPHPOJIHOTO I'a3a.

11. | MaTepuanbl U TEXHUYECKUE M3ENUs B CUCTEMAaxX ra3opacnpeeeHus
12. | IIpokirajaka ra30mpoBOIOB.

13. | [loxzemHbIe U Ha/I3eMHBIE Ta30ITPOBOJIBI.

14. | 3amuTa ra30npoBOJOB OT KOPPO3HUH.

15. | MeTo/bI 3a1UThI CTATBHBIX TA30MTPOBOJIOB.

16. | I'azoBble puIBTpHL

17. | IpenoxpanuTenbHO-3aTIOPHBIE KIAMAHBI.

18. | Perynstops! naBnenus raza. ITpeoXpaHUTEIbHO-COPOCHBIE KIIATIAHEI.
19. | Mzmepenue pacxona rasa.

20. | OcMOTp TEXHMYECKOrO COCTOSIHHS, TEXHHYECKOE OOCIy)KHBAHHE, TEKYI[HH U

kanutaiabHbld peMoHThI. [Iyck I'PIT B paborty.

21. | Mepexon Ha paGoOTy C TMHUHM PEryIHPOBAHNS HA baiimac.

22. | Mepexon Ha paGoTy ¢ Gaiimaca Ha TMHHIO PEryTHPOBAHHUS.

23. | Orxmouenwne ['PIT (I'PVY).

24. | O6ume Tpe6oBaHMs K IPOKIAIKe BHYTPEHHHX [a30IPOBOIOB.

25 l'azocHaOxxenue IMPONU3BOJACTBCHHBIX YCTAHOBOK U KOTJIOB.

26 | IlpucoenuHeHNE ra30IPOBOJIOB K JCHCTBYIONUM CHCTEMaM.

27 | TexHOJIOTMYECKHE KAPTHI BPE3KH ra30MpoBOIOB.

28 | BreImosiHeHHE Ta30IIaMEHHBIX paOOT Ha HAJ[36MHBIX Ta30IPOBOJIAX.

29 SKCHJ'IyaTaI_II/ISI MOA3CMHBIX U HAI3CMHBIX I'a30IIPOBOJIOB

30 | Texuudeckoe oOCTyKMBAaHUE HAJI3EMHBIX Ta30MPOBOJIOB. .

31 | Tekyuuii U KamUTAIBHBIA PEMOHT HAJ[36MHBIX Ta30TIPOBOIOB.

32 | UcnplTanus ra3onpoBoIOB HAa MPOYHOCTh M IJIOTHOCTb

33 | [IpuemMka ra3onpoBOJOB B KCIUTyaTaIIHIO.

34 | BsauMooTHOIIEHNE NPEANIPHUITUIN C Fa30BBIMH X031 CTBAMH.

35 | PemonTHO-TIpOodrtakTHYECKHE PAOOTHI HAI3EMHBIX Ta30MTPOBOIOB.




36 | Opranu3zanusi ra30BON CITY)KOBI PETPUSATHH.

37 | BsaumooTHOIIeHNE TPEANPHUATUN C Ta30BBIMH X03sIIICTBaMHU.

38 | Broa B 9KCIuTyaTanuo ra3oBoro 000pya0oBaHusI.

39 | BeimonHeHHe ra3omiaMeHHBIX padoT Ha ra30IPOBOJIAX.

40 | IlogroroBka nepcoHasa, SKCIUTyaTHPYIOIIETO ra30BO€ X03SHUCTBO.

41 | IlpoBepka 3nanuil «IIpaBun 6€30MacHOCTH CHUCTEM Ta3opacrpeiesieHus: U
ra3onoTpedIeHus» PyKOBOIUTENEH, NHXEHEPHO-TEXHUYECKUX paOOTHUKOB, pabovnXx,
3aHATHIX HKCIUTyaTalle ra30BOro Xo3sucTna.

KAPTOUYKA Ne (nepBas pyOekHas arrecrarys)

1. [IpupoHbIC ¥ HCKYCCTBEHHBIE Ta3bl U UX COCTaB.

2. [To3emMHbBIE ¥ HAJI36MHBIE Ta30IIPOBO/IBI.

3. OCcMOTp TEXHUUYECKOTO COCTOSIHUSI, TEXHHUECKOE OOCTY)KUBAHHE, TCKYIIHH U KaITUTAIbHBIA PEMOHTHI.
[Tyck I'PII B paGory.

4. UcnipITaHus ra30MpoBOJIOB HAa MPOYHOCTh U TUIOTHOCTG. [IpoBepka TONIUHBI CTEHKU TPYOBI.

Bonpochbl KO BTOPO#i PY0EKHON ATTeCTALMHT

1. | KoHTposb 3a cOCTOSIHMEM OXpaHbl TPY/la B ra30BOM XO035HCTBE.

2. ['opeHre HenoABUKHOM ra30Boi cMecu. OPOHT rOpeHUs.

3. | CkopocTh pacnpocTpaHeHus miaMeHu. ['opeHne IBMKyIIencs: ra30BOi CMECH.

4. | Cxxuranue ra3oBoro TOIUIMBA B TOIKaX NapOBBIX KOTJIOB.

5. | Auddy3nonHslii pexxum ropeHuns raza B TOIKaXx.

6. | CMemanHbIi PeXKUM TOPEHHUS Ta3a B TOMKAX.

7. | Knaccugukaius 1 OCHOBHbIE XapaKT€PUCTUKU TOMOYHBIX Ma3yTOB

8. | Ilpuem mMa3yTa Ha IPEANPUITHA

9. | CiouB Ma3yTa U3 HUCTEPH.

10. | ®unbTpel rpyOOH ¥ TOHKOW OYMCTKH Ma3yTa.

11. | IlogorpeBarenu MazyTa. Hacocsl s mepekauku Ma3yTa.

12. | Ma3yToxpaHwimmia.

13. | Ilpucanku k Ma3yty. Buapl m Ha3HAUYeHHUE MPHUCATOK U X cBocTBa. Jlo3upoBaHue.
14. | Texnuka 6e30MaCHOCTH MPHU 00CITY)KHBaHUM Ma3yTHOTO X03siCTBa.

15. | PacnpuinBaHue XHIKOTO TOILIMBA.

16. | Crenenp apoOieHus Kanesb KUIKOro TOIUIMBA.

17. | KorenbHOE TOIJIMBO U €ro CBOWCTBA.

18. | Texnuka Ge3omacHON pabOTHI MPHU MCIIOJIB30BAaHUU KOTEIBHOTO TOILUIMBA U IIPH €ro

XpaHCHUU
19. | KadecTBO pacnblUIMBaHMS KHUJIKOTO TOTUTMBA. [ OpeHne Kari TUCTHIUIATHOTO TOTUIHBA.
20. | I'openune mazyra. OpoHT ropeHwsl.

21. | I'openue neryunx BeniecTB. [ 'opeHe KOKCOBOTO OCTaTKa. Y MEHBIIICHHE HEJIOYKOTA.

22. | CBoiicTBa U XapaKTEPUCTUKU TBEPAOTO TOIIMBA

23. | CHabxeHHe TPeIPUSTHIA TBEPBIM TOTUINBOM

24. | IlnotHocTs. ITopuctocth. ChilyyecTb TBEPAOTO TOIIIMBA

25 | Bugpl v CTPpYKTypa TBEPJIOTO TOTIIIMBA

26 | Mexanudeckasi MPOYHOCTH TBEPJIOTO TOILIMBA

27 | Beixon sietyunx BemecTB. CriekaeMocTs. Temnopusniyeckre CBOWCTBA TBEPAOTO TOIIMBA
28 | MeToapl TOATOTOBKU Ma3yTa K C)KUTAHUIO

29 | Tennou3nyeckre CBOMCTBA TBEPAOTO TOIIUBA.

30 | IlpuHIMIBI OpraHU3aly TOIIMBHOTO X035HCTBA TBEPIOTO TOIIMBA MPEATIPHSATHSL.

31 | [lpuHnunuagbHbIE CXEMbl KOMIIOHOBKH 00OPYAOBaHUS TOIIMBHOTO XO3HCTBA.

32 | ocTtaBKa TBEpIOTO TOILIMBA U €r0 pasrpyska. basucHble, pacxoaHble (OrepaTuBHBIE),
pe3epBHbIC aBapHIHBIE, TEPEBATOYHBIC CKIIAbI.




33 | llItabenu TBepaoro tormBa. [IpenoTBparieHrne caMoBO3ropaHus TOIUIMBA.

34 | IlpuHnunuanpHas TEXHOJIOTHYecKas cxema TorumBonoaaun TOC, paboraromieit Ha
TBEPJIOM TOILIIMBE.

35 | [Ipuemnsie pasrpy3ounbie ycTpoiicTBa. Xpanenue Tomma Ha TOC.

36 | PazmopakuBaronue yctpoiicTBa. JIeCHTOUHBIE KOHBEHEPHI

37 | IpoOuibHbBIE yCTaHOBKU. BcrioMorareabHbIe MEXaHU3MBbI TOILTUBOIIOIAYH.

38 | ByHKepbI CHCTEMBI TOTUTMBOIIOIAYH.

39 | Cxema npeaBapuTeIbHOM MOATOTOBKH TBEPIOTO TOTUIMBA.

40 | Cxembl IOJAY¥ TOIIMBA B KOTEJIBHYIO.

41 | MonoTKOBBIC, BAJIKOBBIE, BAJIKOBO-3yOUaThIe IPOOIIKH, BUHTOBBIC IPOOHIKH-TPOXOTHI

42 | Cucrembl MBUICTTPUTOTOBICHHS. DJIEMEHTHI CHCTEM MBUICIPUTOTOBIICHHS: CEMapaTopsbl,
LUKJIOHBI, KJIAIIaHbI-MUTAJIKU, IIbUICIIUTATEIH, IbIJICOTACIUTENN, MEJIbHUALIBL JJIs
IIPUTOTOBJICHUS IIBUIN.

43 Cucremsbl IoJavu IbUIM B TOIIKY KOTCJIIBHOI'O arperara.

44 | Texnuka 06€30MaCHOCTH MPU OOCTYKHUBAHUN 000PYIOBAHUS JJISI CKUTAHUS TBEPIBIX
TOIUIMB.

45 | 'openue yriepona. Kunetnueckuii pesxumM ropeHus TBeporo tormusa. Jud@y3nonusrii
pEeXUM rOpeHusi TBEPJIOTO TOILUIMBA.

46 | Ckopoctb ropenns. OcoOEHHOCTH TOPEHHSI PEAIbHOTO TBEPJIOTO TOIUIHBA.

47 Ponb JICTYYHX BCHICCTB TOILIMBA B ITPOLCCCE TOPCHUA TBEPAOTO TOIJIMBA. PeaKHI/IOHHaSI
CIIOCOOHOCTH TOIIMBA. HpOI[YKTLI CropaHus.

48 | Mcnonp3oBaHue MOTEHIMAIBHOTO XMMUYECKOTO TEIjIa TBEpAoro ToruuBa. [lonHoTa
TEIUIOBBIACICHHS. XMMUYECKHE PeaKlIi, IPOTEKAIoUINe IpY ra3udukanuu.

49 | Crenenb ra3udukaiuy TBEpIOro Torumea. KoHcTanTa paBHOBECHs peakluii KOHBEPCHH.
TexHosnorus rasupukanyy TBEpAOro TOIIMBA.

50 | YcrpoiicTBa i ra3uQUKauy TBEPAOTro TOIUMBA. ['a3uduKarys KpyrmHOKYCKOBOTO
TOILJINBA.

51 | lNa3udukanus METKO3EpHUCTOTO TBEPIOTO TOIUIMBA. Y TJIEKUCIOTHAS Ta3u(uKaIus
TBepAOro Tornusa. ['azuduxanys npUIeBHIHOTO TOIUIMBA.

52 OHpe,I[CJ'ICHI/IC CTCIICHU HCOAHOPOAHOCTH TOILJIIMBA. Pacuer HOpM 0T6opa Hp06 TOIIJIMBA.

53 | Or6op n 06paboTka 0ObeTMHEHHBIX MMPO0O ToruBa. [ToAroToBKa MPod K aHAIH3Y.

54 O0beMm KOHTPOJIA Ka4CCTBA TOIJIMBA HAa TCIIJIOBBIX SJICKTPOCTAHIIHAX.

55 | Cxema TepMHUECKOM epepaboTKH TBEPAOro TOIIMBA HA 3JIEKTPOCTAHIUH IIPH €T0
KOMIIJIEKCHOM SHEPTrOTEXHOJIOTUYECKOM HCII0JIb30BaHHH.

56 | Cxema KOMIUIEKCHOTO UCIIOJIb30BaHUS TBEPAOTO ToruTiBa Ha 6aze TOC B pexume ero
OBICTPOrO MUPOJIN3A

57 | Cxema KOMIUIEKCHOTO HcIoJib30BaHus yrist Ha 6aze TOC npu ero nuporazudukaiy.

58 | Ha3znauenme macesn. Busibl cMa309HBIX MaTEpUAIOB M CITOCOOBI UX TTOJTYYCHHSL.

59 | Knaccugukaius MuHepaiabHbIX Macen. CBONHCTBA U XapaKTEPUCTUKU HEPTIHBIX U
CUHTETHUYECKUX Macell.

60 | Crapenue HeQTIHBIX Macel B MpoIlecce WX dKCIUTyaTanuu. [Ipucaaku, ymydiaronme
SKCIUTyaTallMOHHbIE CBOMCTBA Mace. [Ipremka macer.

61 | BXoaHO#M KOHTpOJIb KauecTBa Maces. JKCIUTyaTallHOHHBIM KOHTPOJIb KauyecTBa TYpPOMHHBIX
Mace.

62 | TpancdopmaropHble Macia U UX HazHaueHHe. MeToibl XpaHeHHs TpaHc(hopMa TOPHOTO
Maca.

63 | Kontposab kauecTBa TpaHchopmaTopHoro Macia. OU3NKo-XUMHUECKUE CBOICTBA
TpaHCHOPMATOPHBIX MACE.

64 | Opranu3anus ra3ocrnacaTesIbHOM CIIy>KObl Ha IPEIPUSTHH

65 | @ynkiuu u cdepsl ASHCTBUS razocnacare’abHON cayKObl Ha PEANPUITUN

KAPTOUYKA Ne (Bropas pyOeskHas aTTecTalis)
1. Cxuranue ra30BOTO TOIUIMBA B TOMKAaX IMAPOBBIX KOTJIOB.
2. Beixop netyunx BemiecTB. CriekaeMocTth. Temnoduznyeckue CBOWCTBa TBEPIOTO TOIUIHBA




3. TexHuka 6€30MMacCHOCTH TIPHU OOCITYKUBAHUH 00OPYIOBAHMS JIJIsI COKUTAHKS TBEPIBIX TOILIUB.
4. Knaccudukanus MuHepaibHbIX Maced. CBOWCTBA M XapaKTEPUCTHKH HE(PTAHBIX M CHHTETHYECKHX
Macell.

71.2. Bomnpockl k 3a4eTy no aucuuiiinHe « TexHoJJornyeckne YHeProHOCUTE N P enpUsITHI

1. | OcHoBHBIE 3a/1aul TOIUIMBOCHAOKEHUS npeanpusaTus. IIpupoaHbie 1 HCKYCCTBEHHbIE Ia3bl
u ux coctaB. OCHOBHbIE CBONCTBa IpHUpoaHOro rasza. [IlpemmymiecTtBa M HEIOCTATKH
IIPUPOJHOIO rasa.

2. | CemeHus o cucTeMax rasocHabienus. TpeGoBaHus K roprouuM razam. OCHOBHBIC
ra3oBble MecTOpoxkaeHus Poccun..

3. | Knaccudukamus MecTopokieHH# mpupoHoro rasa. Kiaccu(uKalus rasoIpoBOIOB.
Jlo6bIua, nepepaboTKa Ha MeCTe TPAHCHOPT IPUPOIHOTO Iasa.

4. MaTepI/IaHI)I U TCXHUYCCKUC U3ACIINA B CUCTCMAX Ira3opacCipcaciiCHuA. HpOKJ]aZ[Ka
ra3ornpoBOI0B. HOI[?»GMHBIC N HAJI3CMHBIC I'a30ITIPOBO/IEI.

S. 3aH_[I/ITa ra3onpoBOJOB OT KOPPO3HUHU. MeTOI[BI 3allUThI CTAJIbHBIX I'a30IIPOBOIOB.
["a3oBbIe QUIBTPHI

6. | IIpemoxpanuTenpHO-3aMOpHbIE KJIAITaHBI. Peryssitopbl JIaBIICHUS rasa.
[TpenoxpanuTensHO-cOpOCHBIE Kinananbl. M3Mepenne pacxoza rasa.

7. | OcMOTp TEXHHMYECKOrO COCTOSHHS, TEXHHYECKOE OOCIyKHBaHHME, TEKYIUH U
kanutaiabHblii  pemMoHThl. Ilyck TPII B paGory. Ilepexom Ha paboTy ¢ nuHUU
perynupoBaHus Ha Oaiinac.

8. | Iepexon nHa paGoty c Gaiimaca Ha muHmIo perymuposanus. Otknrouenne IPIT (TPY).

9. | O6mme TpeGoBaHMA K NPOKIAJKE BHYTPEHHHX TIa30IpoOBOIOB. 1 a30cHaOKeHME
IIPOU3BOJICTBEHHBIX YCTAHOBOK U KOTJIOB.

10. [IpucoeanHeHne ra3onpoBOJIOB K JIEUCTBYIOIIMM CHCTEMaM. TeXHOJIOTHMYECKHE
KapThbl BPE3KH ra30MPOBOJIOB.

11. | Bemonsenue ra3omiaMeHHbIX paboT HAa HAJ3EMHBIX Ia30MPOBOJAAX. JKCILTyaTalUs

IOJA3E€MHBIX U HAJI3EMHBIX Ta30IPOBOJIOB
12. | Texauueckoe OOCITY>KMBaHHE HAA3EMHBIX Ta30MpOBOAOB. Tekymuil W KamuTaabHBINA
PEMOHT HAJ3€MHBIX Ta30MPOBOJIOB.

13. HcneiTanus ra3omnpoBOJ0OB Ha IMPOYHOCTb U IINIOTHOCTD. HpI/ICMKa ra3onpoOBOJOB B

DKCIUTyaTaluIo.

14. | B3auMOOTHOIIEHUE MTPEIIPUATHH € Ta30BBIMU X035 cTBaMU. PeMOHTHO-
npoduaakTuyeckue padboThl HAA3EMHBIX T'a30IIPOBOOB.

15. | Opranuzanus ra30Boi ciyxO0bl NpeanpusTuii. B3aumooTHOIIEHHE TPETPUATHI C
ra30BbIMU XO35IIICTBaAMH.

16. | BBox B 3KCIITyaTaIMIoO ra30BOro 000pyAoBaHus. BeINoTHeHNE ra30miaMeHHbBIX paboT Ha
ra3onpoBoJiax.

17. | lloaroToBka mepcoHasna, IKCILTyaTHPYIOIIEro ra3oBoe Xo3sucTBo. [IpoBepka 3HaHMiA
«[IpaBun 6€30MaCHOCTH CHCTEM ra3opacnpeiesieHus U ra3onoTpedIeH s pyKOBOAUTENEH,
MHKEHEPHO-TEXHUYECKUX paOOTHUKOB, pabOUYNX, 3aHATHIX HKCIUTyaTallei ra30Boro
xo3s1icTBa. KOHTpOJIb 33 COCTOSIHMEM OXpaHbl TPYAA B ra30BOM XO3SIMCTBE.

18. | I'openne HemonBWXHOHM TazoBol cMmecH. PpoHT ropeHws. CKOPOCTh pacHpOCTPaHEHUS
m1aMeHu. ['openne IBHXKyIIEHCs Ta30BOM CMECH.

19. | Cxxuranue ra30BOT0 TOIUIMBA B TOMKAX MapOBBIX KOTIOB. Jnddy3noHHBIN pekuM TOpeHUS
raza B Tonkax. CMEIIaHHbII peXUM FOpEeHUs ra3a B TONKaX.

20. | Knaccudukanusi 1 OCHOBHBIE XapaKTEPUCTHUKH TOITOYHBIX Ma3yToB. [Ipuem ma3yra Ha
npennpustii. CIiuB Ma3zyTa U3 IUCTEPH.

21. | @unpTpel rpy0oii U TOHKON 0uMCTKH MasyTa. [logorpeBatenu mazyra. Hacocsr s
NepeKadyky Masyra. Ma3yToXpaHWINIIA.




22.

Ilpucanku k mazyty. Bunabl 1 Ha3HaUYeHWE TPUCATOK U UX CBoMcTBa. [lo3upoBanue.

23. | Texnuka 06€30MacHOCTH NMPHU 0OCTYKMBAHUU Ma3yTHOTO XO3HCTBA.

24. | PacnbuinBaHue uAKOro TomimBa. CTeneHs Apo0aeH sl Kaneib XKHIKOro TOIINBA.
KoTtenbHOE TOIIMBO U €ro cBOMCTBA. MeToAbl NOATOTOBKU Ma3yTa K CKUTAHUIO

25 | TexHuka Ge30macHOM pabOThI IPU UCTIOIB30BAHUH KOTEJIBHOTO TOIUIMBA U IIPHU €TI0
XxpaHeHuu. KauecTBo pacnbUIMBaHus KUIKOTO TOILIMBA. ['OpeHne Karim JUCTUIIISTHOIO
TOIJIMBA.

26 | I'openune mazyra. @ponT ropenus. ['openue nerydnx BeuiecTs. I opeHre KOKCOBOTO
ocTaTKa. Y MEHbIICHHE HEI0KOra.

27 | CoiicTBa U XapaKTEPUCTUKU TBEpAOTO TorunBa. CHaOKEeHNE PEANIPUIATUN TBEPABIM
TonauBoM. IInotHocTk. [opuctocTs. ChlllydecTh TBEPAOTO TOIIMBA

28 | Bugpl u cTpyKTypa TBEpOro TomiauBa. MexaHuueckas IpOYHOCTb TBEPOTO TOIJIMBA.
Brixon neryunx BemectB. CnekaemocTts. Temnogusnyeckre CBOMCTBA TBEPAOTO TOIINBA

29 | IlpuHUMIBI OpraHU3alyy TOIUIMBHOTO X03sICTBA TBEPIOT0 TOIIMBA MPEIIPUATHS.
[TpuHIMNIMATbHBIE CXEMbBI KOMIIOHOBKH 000pY/10BaHUS TOIJIMBHOI'O XO35MCTBA.

30 | docTaBka TBEpOro TOILIMBA U €ro pasrpyska. basucHsle, pacxoHble (OepaTUBHEIE),
pe3epBHBIE aBapHiiHble, IepeBanoyHble ckiaaabl. [lITabenu TBepaoro Tomnausa.
ITpenoTBpalieHre caMOBO3rOpaHusl TOIIMBA.

31 | [IpuHuMnManbHast TEXHOJIOTHYECKas cxema TorumuBonoaayn TOC, paboTaromeit Ha
TBepIoM ToruiMBe. Ilpuemuble pa3rpy3ouHble ycTpoiicTBa. XpaHeHnue tomansa Ha TOC.

32 | PasamopaxuBaroniue ycTpoicTBa. JIeHTOUHBIC KOHBEHEPHI. J[pOoOMIIbHBIC YCTAaHOBKH.
BcnomoraTenbHble MEXaHU3Mbl TOIUIMBOIOAAYH.

33 | Bynkepsl cuctemsl ToruBononayn. Cxema npeaBapuTeIbHON MTOATOTOBKH TBEPIOTO
toruBa. Cxembl 101a4K TOIJIMBA B KOTEJIBHYIO.

34 | Mon0oTKOBBIE, BAJIKOBBIE, BAJIKOBO-3y04aThle JPOOUIIKH, BUHTOBBIE IPOOUIKU-TPOXOTHI

35 | Cucrembl MBUICTTPUTOTOBIICHHSI. DJIEMEHTBI CHCTEM IBUICIPUTOTOBIICHHS: CEMapaTopsbl,
IIUKJIOHBI, KJIallaHbI-MUTAJIKH, TIBUICTTUTATEIH, TBUICOTASIUTENN, METbHULIBI JIs
IpUroToBIeHUs NbUIH. CHCTEMBI IT01aYH MBUIM B TONKY KOTEIBHOIO arperara.

36 | TexHuka 6€30MaCHOCTH IPU OOCTYKUBAaHUU 000OPYTOBAHUS ISl CKUTAHUS TBEP/IBIX
TOILIUB.

37 | I'openue yrinepona. Kunernueckuit pexxuM ropeHus Teeporo tomnusa. Auddy3nonnsii
peXuM ropeHus TBepaoro Tommmba. Ckopocts ropeHusi. OCOOEHHOCTH TOpeHUs peaJbHOTO
TBEPOT0 TOIJIMBA.

38 | Pousb meTyunx BEmIecTB TOTUIMBA B MPOLIECCE TOPEHHUS TBEPAOTO TOIUIMBA. Peaknmonnas
croco0HOCTh ToruuBa. [IpoayKThl cropanusi.

39 | Ucnonp3oBaHKe MOTEHIMAIBHOTO XHMUYECKOTO TETlIa TBEpA0ro ToruuBa. [lonHoTa
TEIUIOBBIACNICHHUsL. XMMHYECKHE PeaKlIiH, IPOTEKAIOIIMe IpY ra3udukanuu.

40 | Crenenp ra3udukaiyy TBEpA0ro Torumea. KoHcTaHTa paBHOBECHST peaKIInii KOHBEPCHH.
TexHomorus rasuguKay TBEpAOro TOIUIMBA. Y CTpoicTBa A ra3u(uKalui TBEpPI0ro
TorunBa. ['a3udukanus KpynHOKyCKOBOI'O TOILIMBA.

41 | I'azuduxanus MeJIKO3epHUCTOrO TBEPIOTO TOIIMBA. YTIIEKUCIOTHAsA ra3uuKanus
TBEpJ0ro TorvBa. I'a3udukanus nbUIeBUIHOTO TOIIMBA.

42 | OnpenerieHne CTEIICHA HEOTHOPOHOCTH ToIuMBa. Pacyer HopM oTOopa npol TorumBa.
OT160p 1 06paboTKa 06BeAMHEHHBIX P00 TorMBa. [loaroToBka npob Kk aHAIU3Y.

43 | OOBeM KOHTPOIISI Ka4yecTBa TOTUTMBA Ha TEIUIOBBIX JIEKTPOCTAaHIHIX. CXeMa TepMUIEeCKOM
nepepadoTKU TBEPOro TOIUIMBA Ha JNEKTPOCTAHIIUYU IPH €r0 KOMIIEKCHOM
SHEProTEXHOJOTNYECKOM HCIOJIb30BAHUU.

44 | Cxema KOMIUIEKCHOT'O UCIOJIb30BaHUS TBEpAOro TormmBa Ha 6aze TOC B pexxume ero
OBICTPOrO MUPOIH3a

45 | Cxema KOMIUIEKCHOTO MCMOJIb30BaHus yrisl Ha 6a3e TOC npu ero nuporasudukanmu.

46 | Haznauenue macenn. Buapl cMa309HBIX MaT€pPUAIOB U CIIOCOOBI UX IMOTYyYEHUS.
Knaccudukanus munepanbabix Macen. CBOWCTBa M XapaKTEPUCTHKH HE(PTIHBIX U
CHUHTETHUYECKUX Macell.

47 | Crapenue He(pTSHBIX Macell B Ipoliecce Ux 3Kciuryaranuu. [lpucanaku, ynydmaoniye




AKCIUTyaTallMOHHbIE cBoMcTBa Mace. [Ipuemka macen. BXogHOH KOHTPOJIb KauecTBa
Macesl. DKCITyaTallMOHHBIN KOHTPOJIb Ka4eCTBA TYPOMHHBIX Maced.

48

TpanchopmaropHble Maciia U UX Ha3HaueHHEe. MeToabl XpaHeHHs TpaHchopMa TOPHOTO
macina. KonTpons kauecTBa TpanchopmaTopaoro macia. U3nKo-XMMUYECKHE CBOWCTBA
TpaHCcHOPMATOPHBIX MACE.

49

Opranuzanus razocrnacaTenbHON ciayObl Ha npeanpusatiun. Oynkiuu u chepsl neicTBUsS
ra30CracarelIbHON CITyKObI Ha IPEANPHITHH

OOpa3en KAPTOYKM K 3a4eTy IO JUCHUIIMHE

'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWIT VHUBEPCUTET
KA®EJPA "TEINIOTEXHUKA U TH/IPABJIHKA"

Jucrunnmna TexHoJornueckKye YHEProuHoCU TN NPeAnPUATHIA

Cemectp - 5

I'pynma T3C-19, 9011 -19

Kaprouka Ne 1

1. | B3aumooTHOImEHHE HpeI[HpI/IHTI/Iﬁ C Ta30BBIMH XO03SMCTBAMH.

2. | Texnuka 0e30macHOCTH IIpu 06CJ'IY)KI/IBaHI/II/I Ma3yTHOI'O XO3SMCTBA.

3. | llpunnunuanbpHas TeXHOJIOTHYECKas cxeMa TormBonogayn TOC, paboTarolieit Ha TBEpIOM
TOTLITMBE.

3aB. kadeapoit
«TermoTeXH1Ka U THIPaBINuKay P.A-B. Typnyes

7.3 Texkyuuii KOHTPOJIb

BOHpOCbI K IPAKTUYECCKUM 3aHATUAM

RBOooo~NoOT kWD

KauecTBo pacnbuiMBaHMs )KUJKOTO TOIUIMBA. ['OpeHre Kamiym AUCTUIUIATHOTO TOIUIMBA.
I'openue Ma3zyra U KOTEIbHOTO TOIIMBA. DPOHT rOpeHHs.

I'openue nery4yux BelecTs. ['opeHre KOKCOBOTO OCTaTKa. Y MEHBIICHUE HEI0XKOTa.
CBolICTBa M XapaKTEPUCTUKHU TBEPIOrO TOIUIMBA

CHabyxeHue MpeanpusTHi TBEPIbIM TOIUTUBOM

I110THOCTB, TOPUCTOCTH, CHITYYECTh TBEPAOIO TOIIUBA.

Mexannueckas IpOYHOCTb TBEPIOTO TOIUIMBA

Berxon netyunx BemiectB. CriekaeMocTh. Termmopu3niyeckrne CBONCTBa TBEPAOTO TOTLIINBA
0. [IpyHUIMIIBI OpraHU3aIMH TOIJIMBHOTO X035CTBA TBEPOT0 TOIUIMBA HA MPEIIPUSATHS.

1. [IpuHIMNKMaTBHBIE CXeMbl KOMIIOHOBKH 000PY/0BaHUS TOTUIMBHOTO X034HCTBA.

12. JloctaBka TBepAOro TOILUIMBA U €r0 pasrpyska. baszucHsle, pacxoHble (ONepaTUBHEIE), pE3EPBHbIC
aBapuifHbIe, IePEBATIOYHBIE CKIIA/IbI.

13. IlItabenu TBepaoro Tomnusa. [IpenoTBpaieHre caMoBO3ropaHus TOILUINBA.

14. TlpuemMHble pa3rpy30uHble ycTpoiicTBa. XpaHeHue Tormba Ha TOC.

Bomnpocel k 12a00paTOPHBIM 3aHATHAM

1. Pacuet TeImIoTHI CropaHus TOIUIMBA IO JAHHBIM 3JICMCHTHOI'O U TCXHUYCCKOT'O COCTaBA.
2. TlepecueT TEIOTHI CTOPAHMS C OJHON MacChl HA APYTYIO



Onpeznenenue 3aTpat TeIUla HAa pa3MOpaKMBaHUE Ma3yTa B 3MMHEE BPEMsI.
TennoBoil 1 BO3AYIIHBINA OaJaHC CUCTEMBI BLICTIPUTOTOBICHUS.

PacueT TeopeTnueckoro u 1eHCTBUTEIBHOTO PacxXo/ia BO3lyxa Ha TOpEHHE.
Pacuer TeopeTrueckux u 1EHCTBUTEIBHBIX 00BEMOB MPOJYKTOB CTOPAHHUS.
PacueT cocTaBa IpoyKTOB CropaHusl.

Pacuer ko3¢ punmenta n30bITKa BO3IyXA.

Onpeznenenue TemoBoro Oanaxca npouecca ra3upuKaniyi TBEpIOro TOIUIUBA.
10 Omnpenenenue MaTepraIbHOrO Oajganca nmpouecca ra3uuKaiuy yriis.

11. Pacyer nporecca NUpoar3a yriist IpH €ro KOMIIJIEKCHOM HCII0JIb30BaHUH.

©CooN kAW



7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHHUC

IMIKaJIbl OICHHUBAHMA.

Ta0mauna 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepuu onleHMBaHus pe3yJibTATOB 00yYeHHSsI HaumenoBanue
KOMIIETeHI[UHU OLICHOYHOI'0
menee 41 6a10B 41-60 6as10B 61-80 0aJs10B 81-100 6aJi10B cpeacrsa

(Hey10BJIETBOPHUTEIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaMYHO)

OIIK-3 Cnocoben ACMOHCTpUPOBATh IPUMCHCHHC OCHOBHBIX cIoco0oB MOJIy4eHU, Hp606p330BaHI/I$I, TPaHCIIOpTa U UCIIOJIb30BaHH TCIIJIOTHI B
TCINIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMaAX.

3HATb:

— IIpaBWJIA MCIOJIb30BAaHUE TBEPJOTO,
’KHAJIKOTO U Fa30BOT0 TOILUIMBA B
MIPOMBINIIICHHOCTH, SHEPTETHKE U
KOMMYHaJIbHO-OBITOBOM XO3SHCTRBE;

— OCHOBHEIC 33J1aUH
TOTUTMBOCHAOKEHUS TIPEATIPUSATHS;

— OCHOBHBIE CBOICTBa MPUPOTHOTO
rasza, MpeuMyIecTBa U HEJJOCTATKH
UCTIOJTb30BaHUs IPUPOJTHOTO Ta3a;

— o0mue cBeACHUS O CUCTeMax
ra3ocHa0xeHus, TpeOOBaHuUs K
TOPIOYUM TazaM, CXeMbI
ra30pachpeIeIMTeILHBIX CHCTEM,
npaBuiia 6€30MacHOi pabOThl Ha ATHX
CUCTEMax, MEPOTIPUSTHS T10
pecypcosHeprocOepeKeHHUIO;

— IIpaBuIa DPOKIAJKU MOA3EMHBIX U

quaFMeHTapHBIe 3HaHUA

Henonuele 3Hanus

CdopmupoBaHHEIe,
HO Coiep Karine
OTACJIbHBIC
IpOOEITbl 3HAHUSA

CdopmupoBaHHbIe
CHCTEeMaTHYECKHUE
3HaHUA

Bompocs! k
pPyOeKHBIM
aTTeCTalusM,
YCTHBIH onpoc,
PTP Temnl
MPaKTUIECKUX U
1ab0paTOPHBIX
pabor.




HaJ3E€MHBIX ra30IPOBOIOB, METObI
3aIUTHI Ta30TPOBOIOB OT KOPPO3UH,
MeTo/1bI 0€30MacHOCTH NP paboTax C
ra3onpoBO/IaMu;

—  KJIacCH(UKAIUIO U OCHOBHBIC
XAPaKTCPUCTHUKU TOITOYHLIX MAa3yTOB,
CXEMBbI Ma3yTHOI'O XO34MCTBa C
HA3eMHBIM Ma3yTO-XPaHUJIHUILEM.

YMeHusl IOIHbIE, CdopmupoBaHHbIe
yMeTb:
JIOMYCKAKTCSI Vet
— paborath ¢ KIaccuuKausIMu HeOoIbIIne
omnoOKu

MECTOPOXKACHUN IPUPOAHOIO Ira3a u
HeTH;

—  OCYILECTBIATH IKCIUTyaTaLlI0
IOJI36MHBIX U Ha/I3EMHBIX
razonpoBonos, ['PIIuIPVY
y4acTBOBaTh B pabOTax IO OLCHKE
TEXHUYECKOTO COCTOSIHUS U
OCTaTOYHOT'O pecypca 000pya0BaHus,
B OpraHU3aIuH NPOPHIAKTUYECKUX

YacTuuHblE yMEHUA Henomnubie ymenus

OCMOTPOB U TEKYIIETO PEMOHTA;

—  OCYILECTBIATH IPUCOECTUHEHUE
ra3oIpoBOJIOB K JIEHCTBYIOIINM
CUCTEMaM, OCYIIECTBIATh
ra3ocHabKeHHe MPOU3BOJICTBEHHBIX
YCTaHOBOK U KOTJIOB C
UCIIOJIb30BAHUEM METPOJIOTMYECKUX
CXeM;

— HNPUMCHATH MCTOABI 11O IMMOATOTOBKE U




CKUTaHUTO TBEPAOTO TOIIMBA U
TOIOYHOT'O Ma3yTa.

BJIaJ1€eTh:

CXeMaMH ra3opacrpeieTuTeIbHbIX
CHUCTeM, JKCIUTyaTalueil cucreM
pacrpeziesieHus: ¥ UCTOIb30BaHUS
rasa;

OpraHHU3aIys Ta30BOM CITy>KObI
NpEeANPUATHM, SKCILTyaTaluen
ra3oBOro 000pyJI0BaHUs
MPOMBIIIICHHBIX, KOMMYHAIbHBIX
PEIIPHUITHA U KOTCIBHBIX;
MaTepuaiaMu U TEXHUYECKUMHU
U3JICTUSIMH IPUMEHSIFOIIUXCS B
CHCTEMax ra3opacIpeaesieHus;
00ImKMHU TpeOOBaHUSIMU K IPOKIIAIKE
BHYTPEHHUX Ta30MpPOBOJIOB,
METOJJaMH MOJTOTOBKHU M CKUTAHUS
ra30BOTO TOTUTMBA;

METOJIaMU CHaOXEeHHE MPEATNPUATUI
KUJKUM TOTUTMBOM Y4acTBOBAaTh B
TUTIOBBIX, IJITAHOBBIX UCITBITAHUSIX H
PEMOHTAX TEXHOJIOTUYECKOTO
000pyTI0BaHUSI, MOHTAXHBIX,
HAJTaJIOYHBIX U ITYCKOBBIX paboTax, B
OpTraHU3aIH MPOPIIAKTUYECKUX
OCMOTPOB U TEKYIIIETO PEMOHTA
obopymoBaHus

YacTtuuHoE BIIaJeHHAE
HaBBIKAMU

Hecucrematnueckoe
MPUMEHEHUE HaBBIKOB

B
CUCTEMAaTUYECKOM
MIPUMEHEHUHT
HaBbIKOB
JIOITYCKAIOTCS
poOeTIBI
3HAHUU

VYcnemnoe u
CHUCTEMATHYECKOE
MIPUMEHEHUE HABBIKOB




8. OcoGeHHoCTH peasM3auuu JUCHMILIMHBI VIS MHBAJUI0B U JIMI C

OrpaHH4Y¢HHBIMHA BO3MOKHOCTHAMMU 310POBbA

Jns  ocymiecTBieHUss TPOLEAYp TEKYIIEr0 KOHTPOJS YCHEBAaeMOCTH M IMPOMEKYTOUHOMN
aTTecTalii OO0YJaroIIMXCsl CO3JaHbl (POHJIBI OIICHOYHBIX CPENICTB, aJaNTHPOBAHHBIC JJISi HHBAIUAOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS W TIO3BOJISIONIME OLEHUTH JOCTH)KCHHE WMH
3alJIaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHON MporpamMme pe3yJbTaTOB OOY4YeHHs U YPOBEHb
cOpPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B 0Opa3oBaTelnbHOll mporpamme. Dopma
MPOBEJCHUSI TEKYIIeH arTecTalmuu JUIS  CTYJCHTOB-MHBAJIUIOB yCTAHABIMBACTCS C  Yy4ETOM
WHIMBUYAIBHBIX TCUXO(U3MYECKHX 0COOEHHOCTEeH (YyCTHO, MHCbMEHHO Ha Oymare, MUCHBMEHHO Ha
KOMIIbloTEepe, B Qopme TecTupoBaHus u T.m.). [Ipum TecTupoBaHuu A ciaabOBUISAIIMX CTYIEHTOB
UCIOJNB3YIOTCS (POHJBI OLICHOYHBIX CPEICTB C YKpYHMHEHHBbIM mipudToM. Ha sKk3ameH mpurnaimaercs
CONPOBOXIAMOIINNA, KOTOPBIH  O0CCIIEYUBACT TEXHHYECKOE CONPOBOXKICHUE CTymeHTy. I[lpwm
HEOOXOIMMOCTH CTYICHTY-WHBATUAY MIPEIOCTABIISICTCS JOTOTHUTEILHOE BPEMsI JIJIsl TOATOTOBKH OTBETA
Ha »JK3aMmeHe (wim 3ayere). OOydwarommecs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS U
oOyuaroluecss HMHBAIUIbI O00ECIEUMBAIOTCS TEYAaTHBIMM U JJIEKTPOHHBIMU  00pa3oBaTeNbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIIBHOH paboThl W T.JA.) B (Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSIM WX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTS. UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS 110 3PEHUIO:

- JJIsl  cJenbIX: 3aJaHus JUId BBIIIOJHEHUS HA CEMHHAapaX M TMPAKTUYECKUX 3aHATHUSIX
oopmIIIFOTCST  penbepHO-TOYCUHBIM Mmpu(TOM bpaiiiss wiam B BHUAE DJIGKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C IOMOIIBI0 KOMITBIOTEpPA CO CIEIHUATU3UPOBAHHBIM MPOTPAMMHBIM OOCCIICUCHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/IaHUs BBITIOJIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpaiing wuaM Ha KOMIBIOTEPE CO CHENHUATHU3UPOBAHHBIM MPOTPAMMHBIM
oOecrieueHrneM ISl CIIETbIX JTMOO HAJUKTOBBIBAIOTCS ACCHCTEHTY; OOYYaIOIIUMCS JUIS BBIMOJHEHUS
3aJlaHus TPU HEOOXOJUMOCTH TPETOCTABISAETCS KOMIUICKT MUCHhMEHHBIX MPUHAIICKHOCTSH M Oymara
JUIS  TIHCbMa  peNbeHO-TOYEHYHBIM TIpU(TOM bBpaiiyis, KOMIBIOTEp CO CIEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYEHUEM JITIS CIICTIBIX;

- 1 cJIa0OBUMASIIMX: 00ECIIEUYNBAETCS MHAMBHIYAbHOE PAaBHOMEPHOE OCBEIEHUE HE MEHEe
300 mrokc; oOydJarOmUMCsl Il BBITIOJIHEHHsI 3aJaHUs TMPU  HEOOXOJUMOCTH TIPEIOCTaBIISETCS
YBEJIMUMBAIOILEE YCTPOMCTBO; BO3MOXKHO TAaKKe MCIIONIb30BAaHUE COOCTBEHHBIX YBEITUUYHMBAIOIIMX
YCTPOWCTB; 3a/1aHUs JJI BHIIOTHEHUS 33JaHU OPOPMIISIFOTCS] YBEITHUEHHBIM HIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- VISl TJIYXHMX U cJIa00cabIAIMX: 00eceynBaeTcsl Hajluure 3ByKOYCHUIMBAIOUIEH anmnapaTypsl
KOJUJIEKTUBHOT'O M0JIb30BaHUS, npu HEO0O0X0IUMOCTH oOyuaromumcs MPEIOCTABIISAETCS

3BYKOYCHUJIMBAIOIIAs  ammaparypa WHIMBUAYAJIbHOIO IIOJb30BAHMS; IPENOCTABISIOTCA  YCIYyTH



CYpJIOTIEPEBOUNKA;

- s CJEeNOrJyXux [OITyCKaeTcsi TMPUCYTCTBUE AaCCHCTEHTAa, OKa3bIBAIOIIErO YCIYTH
TU(IOCYpIOTIepeBOUMKa (MOMUMO TpPeOOBaHU, BBIMOJHSIEMBIX COOTBETCTBEHHO Ui CJCMBIX H
TIIYXHX);

3) JUIS JIAI C TSDKEJNBIMH HApYIICHUSMH pPEYH, TIYXHX, CIa0OCHBIANMX JEKIUd |
CEMHUHAPBI, TPOBOANMBIC B YCTHOU (popMe, TPOBOSATCS B MUCHBMEHHOU (opME;

4) JUIS WHBAIAJIOB W JIMI[ C OTPAHHMYEHHBIMH BO3MOXXHOCTSMU 370POBbs, HMEIOIIHNX
HAPYIIEHHS] ONMOPHO-IBUTATEIHLHOIO anmapara:

- JUId JIMIl C HapYIICHUSIMH OIOPHO-JBHUIAaTEIbHOTO allapara, HapYIICHUSMH JBUTATEIbHBIX
GYHKIUH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MUCHhMEHHBIC 3aJlaHus
BEITIONHSIOTCS HAa KOMITBPIOTEPE CO  CIICHHUATM3UPOBAHHBIM IPOTPAMMHEIM  OOCCIICUYCHUEM  HITH
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBIMOJIHEHUE 3aJlaHUi (TECTOB, KOHTPOJBHBIX paloT), MPOBOJAUMBIC B

MUCBEMEHHOMN (hopMe, TPOBOAATCA B YCTHOUM opMe myTeM orpoca, 6ecebl ¢ 00ydaroumcs.

9. YueOHO-MeTOAUYECKOE M HH(POPMALIMOHHOE 0O0ecneYeHne U CIUTIIUHBI

9.1 JIuteparypa

1. | Jlykytun b.B. Cucremsl 251eKTpOCHA0KEHUS C BETPOBBIMU U COJTHEUHBIMU
AIIEKTPOCTAHLIUAMU [ DIEKTPOHHBIN pecypc]: yuebHoe mocobue/ Jlykyrun b.B., Mypasnes
N.0O., ITnotaukoB U.A.— DneKTpoH. TEKCTOBbIE TaHHbIe.— Tomck: ToMckuit
nonuTeXHuueckuit yuusepcuret, 2015.— 120 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/55208.html.— 3B5C «IPRbooks»

2. | Boponun A.M. CoBpeMeHHBIE TPOOJIEMBI TETIIOTa30CHA0KEHHS HACETICHHBIX MECT U

IpeanpusITHi [ DNeKTpOHHBIN pecypc]: yuedHoe mocodue (kypc nekuuii)/ Bopounn A.M.—
DneKTpoH. TeKCToBbIE NaHHble.— CtaBponois: CeBepo-KaBkasckuil (penepanbHblii
yHuBepcureT, 2014.— 199 c.— Pexxum nocryna: http://www.iprbookshop.ru/63223 . html.—
3BC «IPRbooks»

3. | TeroBsie cetn. CoBpeMeHHBIE pelIeHus [ DIeKTPOHHBIN pecypc]: Tpyasl KoH(pepeHnn/
10.B. bana6an-MpmenuH [u 1p.].— DIEKTPOH. TEKCTOBBIE JaHHBIe.— MockBa: HoBocT
terutocHadxkenus1, 2005.— 180 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/5030.html.— 5BC «IPRbooksy»

4. | Padanbckas T.A. IloBbimenne 3¢ (heKTUBHOCTH CUCTEM XpaHEHUS M TPAHCIOPTA KUIAKUX
TOTLIMB ISl KOTEIBHBIX U TETUIOBBIX CTAHIIMIA [ DJIEKTPOHHBIN pecypc]: yueOHoe mocooue/
Padanbckas T.A., Mancypos P.I1., Xmensuunkuii [1.E.— DnexkTpoH. TEKCTOBBIE
nanHbsie.— HoBocubupck: HoBocuOupckuii rocy1apcTBEeHHbIN apXUTEKTYPHO-
crpoutenbHblid yHUBepcuteT (Cubcrpun), 9bC ACB, 2017.— 97 ¢.— Pexxum goctymna:
http://www.iprbookshop.ru/85874.html.— 3B5C «IPRbooks»

5. Amrornd E.I'. UcToyHNKY U cucTEMBI TEIUIOCHA0KeHMSI. TEIUIOBEIE CETH U TEIJIOBBIE
MYHKTHI [ DNEeKTpOHHBIN pecypc]: yueonuk/ ABaroHuH E.I'.— DIeKTpoH. TEKCTOBBIS
nannabie.— MockBa, Bonorna: Undpa-Unkenepust, 2019.— 300 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/86595.html.— 3B5C «IPRbooks»

B) UHTEepHeT-pecypcebl



HNutepHer pecypc - WWWw.gstou.ru, smextponnsle O6ubmuoreunsie cucteMbl (DBC): «IPRbooksy,
«KoHcynbTanT cryaeHtay, «Ibooksy, «Jlauby.

works.tarefer.ru»82/100530/index.html
refdb.rulook/2224189-pall.html

amursu.ruy...article... Texnonornueckue. . .npeanpusTaid. pdf
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rud.exdat.com>docs/index-813776.html
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10. MaTepuajibHO-TEXHUYECKOE o0ecneyeHne TUCIIUIIUHbI

Knacc ¢ mnepcoHalbHBIMH KOMIBIOTEPAMH JUISI TPOBEACHHS NPAKTHUECKUX 3aHATUNH U
BUPTYaJIbHBIX JJAOOPATOPHBIX PaboT.
Vuebnas aymuropus kapeapst "T u I, Ne2-21, Nel1-19%  cHabxeHHAs MyIbTUMEINHHBIME CPEICTBAMU
JUIS TIPEICTABIICHUS MPE3eHTAlMI U MT0Ka3a Y4eOHbIX (PHUIBMOB.

[IporpamMma cocTaBiieHa B COOTBETCTBUU € ['ocyJapcTBEHHBIM 00pa30BaTElbHBIM CTaHIaPTOM
BhICIIEr0 TpodeccuoHanbHOro obOpazoBanusi mno HampaeineHuto 13.03.01. «Temnosnepretuka u
TETUIOTEXHHUKA.

9.2 MeToanyecKue yKa3aHHUs 10 0CBOCHHIO THCHUILIMHBI (Iprioxenue 1)

TexHoJIOrMYecKUe IHEPrOHOCUTEIH NpeanpusaTHii (Hanuuue odopynosanus u TCO)

1 | JJabopaTopusrii komrutieke "Teronepenaya npu kouBekuu u ooayse" TITIK-010-9JIP-01
(9 nabopaTopHBIX paboT)

2 | YueOHO-mabopatopHbIit KOMIUIEKC «TermToo0MeHHIKIY
(4 nabopaTopHbIX pabOThI)

3 | YuebHo-nmabopaTopHas yctaHOBKa «VI3ydeHne NpuHIMIA ASHCTBUS M TOPEHUS TOTUINBA
Ha )KUJAKOCTHOM M ra30BOM TOpEJIKax»

4 | BupryanbHblil yueOHbIN KoMITIeKC «TerioBble 371eKTPOCTaHITI

Kommrexe NpeaHasHa4YCH UIA UCCIICAOBAHUA IPOLIECCOB HaCTpOI‘/IIKI/I 1 HaAJIaIKU CUCTEM TEIUIOBOH JJICKTPOCTAHIIUH, @ TAKKE KOHTPOJIA
1 MOHHUTOpHHI'A COCTOSHUSA DJIEMEHTOB CUCTEM BO BpEMs UX paGOTH 1 JEMOHCTpALIU BIUSHUA U3MEHCHUS ITapaMEeTPOB SJIEMEHTOB.
Iporpamma comepsKUT rpadIecKyi0 HHPOPMAIIHIO, H300PaKEHUSI MOHUTOPOB, TAHEH YIIPABICHHS U COOOIICHHST aBapHIHON
CUTHAJIN3AIUA aHAJIOTHYHBIC PEaJIbHBIM.

B cocTaB Bxoaur:

1. ITepcoHasIbHBINA KOMITBIOTEP, MOHUTOP, KJIABUATYPa, MbIIIb.

2. IIpenycTaHOBICHHOE CIENHATH3HPOBAHHOE IIPOrpaMMHOE oOecIeueHNe

5 KoMIuiekT miaakaroB 560x800 mv, M300paxeHne HAHECEHO HA TLIACTHKOBYHO OCHOBY TOJIIMHON 4 MM
u pazmepoM 560x800 mm. M300pakenne o6aamaeT BOIOCTOUKIMH CBOMCTBaMU. Kaxk/Iblii M1akaT UMeeT
OJICMCHTHI KPCIIJICHUA K CTCHE.

6 | Okcruryataus TeIUIOHEPreTHUECKUX YCTaHOBOK M ceTeit (16 miT.)

6.1 | «Temmomaccooomeny (16 mit.)

6.2 | TexHONOTHMYECKHE YPHEPTOHOCUTENU MPON3BOACTB (16 mmIT.)

7 BHCKTPOHHBIC NJIAKATbI [leMOHCTpaIMOHHBIE KOMILICKCHI Ha 6a3e MyJIbTUMEANA-IIPOCKTOPa (KOMIUIEKT
ANIEKTPOHHBIX I1akaToB Ha CD, MmynsTumenna-npoektop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

7.1 | TemmmomaccooOmeH (122 mit.)

7.2 | IlppMeHeHre ra30BOro TOIUIMBA B TOMKAX MapOBBIX KOTJIOB. (21 mT.)

IIpe3enTanumn:

Tennonepenaya

TenoBble 1 aTOMHEIC OJICKTPOCTAHIUU

I"azocHabxeHue IMPONU3BOJACTBCHHBIX YCTAHOBOK U KOTJIOB.

TorumBHBIE pECYpPCHI M TOITMBHO-YHEPreTHYeCKnii Oananc PO

VY ci10BHOE TOILIUBO.

Knaccugukaius 1 MapKHUpOBKa TOTLIHBA.

N[OOI WNE-

TexHuyeckne XxapakTepUCTUKU TBEPIOTO TOTUIHBA.
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http://www.amursu.ru/attachments/article/5616/13_%D0%A1%D0%94.%D0%A4.4_140106.65%20-%20%20%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%20%D0%BF%D1%80%D0%B5%D0%B4%D0%BF%D1%80%D0%B8%D1%8F%D1%82%D0%B8%D0%B9.pdf
http://uup.samgtu.ru/
http://uup.samgtu.ru/sites/uup.samgtu.ru/files/tex%20energonos%20predpr%20ep.pdf
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OCHOBBI JIyYHCTOTO TEIJIOOOMEHA.

9 | TerutoBoii 6amaHc mporecca ropeHwsl.

10 | 3axwuranwue rasza. ['a30BbIe TOPEIKH.

11 | Cocras razoo0pasnoro torumpa. Kinaccudukaius roprounx ra3os.

12 | Termodusndeckue CBOMCTBA ra3000pa3HOI0 TOTUIMBA.

13 | TormmBO KOTEIBHBIX YCTAHOBOK. JKuakoe TommBo (Ma3yT). Kimaccudukaius Ma3yToB.

14 | Ma3sytHbie ¢opcyHku u ropenku. KoHcTpykuuu Ma3yTHbIX (hopcyHOK. ['openku
Ma3yTHbIe, KOMOMHHPOBAHHEIE.

15 | OcHOBBI pacyeTa ra3oBbIX I'OPEJIOK.

16 | Mexanuueckue GopcyHKH, (POPCYHKH C pacCIbUIMBAIONIEH Cpeioi, KOMOMHUPOBAHHBIC
dopcyHkn

17 | KomOuHMpOBaHME ra30-Ma3yTHBIE TOPEIIKH KOTJIOB.

18 | I'azoBble ropenku. CocraB razoodpa3znoro tommsa. Kinaccupukaius roprounx razos.

19 | Texuosorus razuduKanuy TBEPAOTO TOILIMBA.

20 | Bompocsl 3KCIuTyaTalfii ¥ OXpaHa Tpy/a NPy CKUTAHUU Ta3a M KUJIKOTO TOIUINBA.

8 | BuaeoduniabMbi:

[Tpunumn paboTsl KOTIA;

- [TapoBoii koren;

- [TapoBbie TypOUHBI;

- [Iimams ropenku;

- JIB>xeHne )KuaKoCcTy B pabodyem KoJece;




[Tpunoxenue 1

MeToauuyecKue YKa3aHUuA 10 OCBOCHUIO JTUCHUIIJIMHBI

«TexHoyorndaeckmue OHEProHOCUTEIIN HpeﬂHpHHTHﬁ»

1. Meroauyeckue yKa3zaHusi JJisi OOYYAKOIIMXCS MO IUVIAHMPOBAHUI0O M OPraHU3aAUUM
BpeMeHH, He00X0AMMOrO0 /IJIsl 0CBOEHUS! TMCIUIIMHBI.

W3ydeHne peKoMeHyeTcs HayaTh ¢ O3HAKOMJICHHUS ¢ pabouyell mporpaMMoil AMCUUILINHBI, €€
CTPYKTYpOH W cCOJEpKaHHEeM paslenoB (MOaynei), GOHIOM OIEHOUYHBIX CPEICTB, O3HAKOMHUTHCS C
yu4e0HO-METOINYECKUM U HH(POPMAIIMOHHBIM 00€CTIeUeHUEM TUCHIUILIINHBL.

Juctuummna «TexHOJOrHuecKue SHEPrOHOCUTENN TPEANPUATHI» COCTOUT U3 18 CBS3aHHBIX
MEX1y CO00I0 TeM, 00eCIIeUNBAIOIINUX TOCIEI0BAaTEIbHOE H3YUEHUE MaTepHraa.

OOyuenne mo  guctiimHe — «TE€XHOJOTMYECKHE  DHEPrOHOCHTENHM  MPENNPUATHID
OCYIIECTBISICTCS B CIEAYIOMUX PopMax:

1. AyauropHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMHUHAPCKUE 3aHATHS).

2. CamocrositenbHass paboTa cTyaeHTa (MOArOTOBKAa K JIEKUUSAM, OPAKTHYECKUM/
IPAKTUYCCKUM 3aHSTHSM, TecTaM/pedeparaM/IoKiagam/dcce, ¥ HHBIM (opMaM MHUCEMEHHBIX PadoT,
BBITNIOJTHEHHE aHaIK3a KeHCOB, MHANBUAYaIbHAS KOHCYJIBTAIUS C TIPEIOIaBaTesIeM).

3. UntepaktuBHble (OpMBI TpOBeNEHHsS 3aHATHH  (KOJUIOKBUYM, JICKIUS-TUCKYCCHS,
IPYNIOBOE pelieHue Keiica u ap.hopMsl).

Y4eOHbIi MaTepHuan CTPYKTYPUPOBAH M U3yYCHUE AUCUUIUINHBI TPOU3BOINTCS BTEMATUIECKON
nocliea0BaTeIbHOCTH. KakaoMy HpakTUYecKoMy/ CEMHHApPCKOMY 3aHSATHIO M CaMOCTOSITEIbHOMY
U3y4EHHIO MaTepuayia IMpeallecTBYeT JIEKIUs MO JaHHOW TeMe. OOydarouruecs caMOCTOSATENIBHO
IPOBOJIAIT NIPEIBAPUTENFHYIO TIOATOTOBKY K 3aHSTHIO, IPHHUMAIOT aKTUBHOE M TBOPUECKOE Y4acTHE B
00CYX/IEHUM TEOPETHUECKUX BONPOCOB, pazbope MNpoOJIEMHBIX CHUTyallUd M IOUCKOB MyTeH HX
pemeHusi. MHorume mpoONeMbl, HW3ydaeMble B Kypce, HOCSAT JUCKYCCHOHHBIM XapakTep, YTO
npezrnonaraeT MHTEPaKTUBHBIN XapakTep MPOBEICHHs 3aHATHI Ha KOHKPETHBIX MpUMepax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipu wu3ydyeHuum Kypca cieqyeT BHUMATEIbHO CIYIIaTh M KOHCHEKTUPOBaTh MaTepHal,
u3JaraeMelii Ha ayAWTOPHBIX 3aHATUSAX. [l €ro mMOHMMaHWS ¥ KAadeCTBEHHOTO YCBOCHHS
pEeKOMeH 1yeTCsl ClIeAyYIoIIas Mocie10BaTeNbHOCTb JeHCTBUI:

1. Tlocne okoHUaHHWS Y4YeOHBIX 3aHATHH I 3aKpEIUICHUS MaTephalia MPOCMOTPETh U
0o0ayMaTh TEKCT JIEKIUH, MPOCIYIIAaHHONW CerojHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15

2. [Ipy moAroToBKE K JIEKIMH CIEIYIOIIEro JHS TMOBTOPUTH TEKCT MPEAbIAYLIEH JEKIUH,
HOJyMaTh O TOM, Kakasi MOKeT ObITh cieayromas Tema (10 - 15 munyT).

3. B Tteuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombauoreke (mo 1

qacy).

4. IIp1 mOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHATHIO IIOBTOPUTH OCHOBHBIE TOHSATHS
0 TeMe, U3YyYuTh NpHUMEpHl. Pemas KOHKPETHYIO CUTYallUio, - TMPEABAPUTEIBHO MOHATH, KaKoOii
TEOPETUYECKU MaTepuan HYXKHO HCHOJb30BaTh. HaMeTWTh MJIaH pelieHus, MornpoOOoBaTh Ha €ro
OCHOBE pPeluTh | - 2 mpakTU4YecKue CUTyanuu (J1ad.paboTsl).

2. Metoauyeckue yKkazaHHus 110 padoTe 00y4aommXxcsi BO BpeMsi IPOBeeHHUS JTEeKIUH.

Jlekuu  nmaroT  OOy4yaromIMMCS  CHUCTEMAaTH3UpPOBAHHbIE  3HAHMS 1O  JUCLHUIUIMHE,
KOHLIEHTPUPYIOT UX BHHMaHHE Ha HauOoJiee CIOXKHBIX M BaXHBIX BomIpocax. JIeknuu oObIYHO
H3JIararoTcsad B TPAAUIIMOHHOM HJIU B HpO6JI€MHOM CTHIIC. I[JISI CTYJACHTOB B OOJIBIIINHCTBE CJIy4acB B
npobneMHoM ctuiie. [IpoOnemMHbIN cTuIb MO3BOJIAET CTUMYJIUPOBATh AKTHBHYIO IO3HABATENIbHYIO
JeSITeIbHOCTh O0YYAIOUIUXCS U UX MHTEpeC K TUCIMIUIMHE, (POPMHUPOBATH TBOPUECKOE MBIIICHHUE,
npuberaTb K MPOTUBONOCTABICHUAM U CPAaBHEHMSIM, AejlaTh 000OLIEHNs, aKTUBU3UPOBAaTh BHUMAaHHE



00y4aromuxcs MmyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIIPOCOB, HOOMIPATH AUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATHII PEKOMEHIYeTCS BECTM KOHCIEKTHpPOBaHHE Y4eOHOro
MaTepuaia, oopamarh BHUMaHHe Ha (HOPMYIMPOBKM W KAaTETOPUH, PACKPBIBAIOIINE CYTh TOTO WIIU
MHOT'O SIBJICHUS, WM MIPOIIECCOB, BEIBOJIBI M MPAKTHUECKUE PEKOMEHIALINH.

KoHcnekT nexnuu Jiydiie Mmoapa3AeisTh Ha IMyHKTBI, cOOJIt0/las KpacHYIO CTPOKY. DTOMY B
0obIION cTeneHH OyIyT CrocOOCTBOBATH BOMPOCHI TIaHA JIEKLIKH, TPEUIOKEHHBIE MTPET01aBaTelsIM.
Cnenyer oOpamiath BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpPHIC JEJIaeT IMpenojiaBareib, OTMeuas
HanOoJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHOY», «XOPOILIO 3alIOMHUTH» M T.I. MOXXHO JA€JaTh 3TO U C TOMOIILIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOAUYEPKHUBAst TEPMUHBI U OIPEICTICHHUS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHui, abOpeBHaTyp U CUMBOJIOB.
Opnako npu nanpHeumeld paboTe ¢ KOHCIIEKTOM CUMBOJIBI JTy4Ille 3aMEHUTH OOBIYHBIMH CIIOBAMU TSI
OBICTPOrO 3pUTEIILHOTO BOCIIPUITHS TEKCTA.

Paborass Hajg KOHCHEKTOM JIeKUIWH, HEO0OXOAWMO HCIOJb30BATh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEPATypy, KOTOPYIO JOMOJHUTEIBHO PEKOMEHA0BaN MpenojaBaTenb. MiMeHHO
Takasi cepbe3Has, KpOHNoTIHBasg padoTa ¢ JIGKIMOHHBIM MaTepHAIOM MO3BOJUT TIIyOOKO OBIIAIETh
TEOPETUUYECKIM MaTEPHATIOM.

Temaruka nekuuii gaercs B paboueil mporpaMmme JUCHUILUIMHBIL.

3. Metoauyeckue YKa3aHus o0yyaromumcest 1no NOAr0TOBKE K
NPaKTHYeCKUM/CEMHHAPCKUM 3aHATUIM.

Ha npakTuyeckux/ceMUHAapCKUX 3aHATHSAX MPUBETCTBYETCS aKTUBHOE y4acTHe B 0OCYXKIECHUU
KOHKPETHBIX CHTyalluld, CIOCOOHOCTh HAa OCHOBE TIIOJIYYEHHBIX 3HAHUM HaXOIUTh Haubomee
3¢ dexTUBHBIE pElIeHUS TOCTAaBICHHBIX MPOOJIEM, YMETh HAXOAWTh TIOJIE3HBIA JOMOJHUTEIbHBIN
MaTepHal 1o TeMaTHKEe CEMUHAPCKUX 3aHATHM.

CryneHTy peKOMEHIyeTcs CAeIyIoIIasi cXxemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakomiIeHHE C IUTAHOM HOPAaKTUYECKOTO/CEMHHAPCKOTO 3aHSTHSA, KOTOPBIA OTpa)kaeT
CoJIep>KaHUEIPEITIOKEHHOM TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. IlpounTaTh OCHOBHYIO U IOIOJIHUTENBHYIO JIUTEPATYPY.

B mpomecce moArOTOBKH K MPAKTHYECKUM 3aHATHAM, HEOOXOAUMO 00paTUTh 0cO00€BHUMAHHE
Ha  CaMOCTOATENbHOE  M3y4YeHHE PpEKOMEHJOBaHHOW  jureparypsl. Ilpm Bcell  momHOTE
KOHCTIEKTUPOBAHHUS JICKIIMA B HEH HEBO3MOXKHO M3JIOKHUTH BECh MaTe€pHall W3-3a JIMMUTA ayIUTOPHBIX
yacoB. IloaTomy camocrosdrenbHas paboTa ¢ ydyeOHMKamMM, Y4eOHBIMH IOCOOMSMH, HAyYHOM,
CIPaBOYHOM JIMTEpaATypol, MaTepuaiaMy Mepuoandeckux u3nanuil u MHtepHeTa sBisercs Haubosee
3¢ (PEeKTUBHBIM  METOJIOM  TOJYYEHHUS JOINOJHUTENbHBIX 3HAHWM, TO3BOJIAET  3HAUUTEIHHO
aKTHUBU3MPOBATH TPOIIECC OBIAJACHHUS HHPOpPMAIHEH, crocoOCcTByeT Oojiee TyO0OKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (opMupyeT y CTYAEHTOB OTHOILICHHE K KOHKpeTHOH npobsieme. Bce HOBBIE
MOHATHUS TIO0 W3y4aeMoil TeMe HEeoOXOJWMO BBIYYHTh HAW3yCTh W BHECTH B TJIOCCapWil, KOTOPBIH
1esiecoo0pa3Ho BECTH € CaMOro Havaja U3y4eHus Kypca;

4. OTBETUTD Ha BOITPOCHI IIJTaHA HDaKTI/I‘IeCKOFO/CeMI/IHaDCKOl"O 3aHATHA,

5. BBINOTHUTH JJOMAIlIHEe 3aJaHKE;

6. [IpopaboTarh TeCTOBBIC 3a/IaHU U 33/1a4H;

7. Ilpu 3atpyaHeHUsX chOpMyIUPOBATh BOIPOCHI K IPETIOAABATEIIIO.

PesynbTar Takoi paboTHI JOJIKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTYACHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKHE BOIPOCHI NMPAKTHKyMa, BBICTYNAaTh M YYaCTBOBATh B KOJJIGKTHBHOM OOCYXICHHU
BOIIPOCOB H3y’~I3€MOI>i TEMBI, TPAaBUJIBHO BBIIIOJHATE IMPAKTUYCCKUC 3adaHWsA W HWHBIC 3aJdaHusd,
KOTOpbIE JatoTcs B (DOHJIE OLIEHOYHBIX CPEACTB AUCIUIUINHBIL.

3. Meroanueckne ykazaHnus 00y4aruUMcs 110 OPraHU3AIUM CAMOCTOSITeIbHOI padoThl.

Ilenr opraHm3anud CaMOCTOATENBHOH paboThl 1O AucCHUIUIMHE «TeXHOJoTHYecKue
SHEPTOHOCUTEIH MPENNPUATHID - 3TO YIIIyOJIeHHE U pacIiipeHne 3HAaHUH B 00JIaCTH TEOPETHUECKUX U
TEXHUYECKUX OCHOB U MNPUHIUNOB (YHKIIMOHUPOBAHMSI CHCTEM IPOU3BOJACTBA, TPAHCIOPTa H
NOTpeOJIEHUsT TEXHOJIOTUYECKHX DSHEPrOHOCHUTENEH: CKaToro BO3/yXa, XOJ0Ja, TEXHUYECKOTo
BOJIoOCHAOXeHUs; (QOpMHUpOBaHME HaBbIKa W MHTEpeca K CaMOCTOSATENbHOW TO3HABATEIbHOM
ACATCIIbHOCTH.



CamocTtosTenbHas paboTa 00y4aronuxcs ABISETCS BaXKHEHIIIMM BUJIOM OCBOCHMUSI COACPHKAHUS
JUCITUTIMHBI, TIOJTOTOBKH K MPAKTHYECKUM 3aHATHIM U K KOHTPOJIbHOH padote. Croa ke OTHOCSTCS
U CaMOCTOSITENIbHOE YIiyOJeHHoe wu3ydeHue TeM JuciuiuiHbl. CamocrosiTenbHas pabota
IpeCTaBiIsieT Co0OW MOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTeiIbHOIO Ipolecca U
HOCHUT HCCIIE[OBATEIbCKUN XapaKTep, 4TO IMOCIYKUT B OyIyllleM OCHOBaHUEM Uil HamHCaHUS
BBIMTYCKHON KBaTU(UKAIIMOHHON PabOThI, IPAKTHYECKOTO MPUMEHEHUS TOTyYSCHHBIX 3HAHUH.

Opranuzaius caMOCTOSITETbHOM paboThl 00YYAIOIIMXCS OPUESHTUPYETCS HA aKTHUBHBIE METOJbI
OBJIAJICHUS] 3HAHUSAMH, PA3BUTUE TBOPYECKUX CIOCOOHOCTEM, IMEpexoa OT MOTOYHOIO K
VHAUBUAYAIM3UPOBAHHOMY O0YUYEHHIO, C YUETOM MOTPeOHOCTEN 1 BO3MOXKHOCTEH JINYHOCTH.

[IpaBuiibHas OpraHu3alvs CaMOCTOSTENbHBIX YYEOHBIX 3aHATHI, HMX CHUCTEMaTHYHOCTD,
nenecooOpasHoe TUIAaHHUPOBaHHWE pabovYero BPEMEHHU IO3BOJIAET CTYIEHTaM pa3BUBAThb YMEHUS H
HABBIKM B YCBOCHMHM M CHUCTEMAaTHU3allMM NMPUOOpETaeMbIX 3HAHUN, OOECreunBaTh BBICOKUI YpOBEHBb
YCIIEBAEMOCTH B TIEPUOJI OOYUCHHSI, TOJTYIUTh HABBIKW TOBBIIICHHS MPOPECCHOHATBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHIO BKIIOYAET, KpOME TMPOpabOTKM KOHCIEKTa U
IPE3CHTAUU JIEKIIUM, IOUCK JUTEPaTyphl (IO PEKOMEHJOBAHHBIM CIHCKAM M CaMOCTOATEIBbHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJICHHMI 1O BOIpPOCaM, BBIHOCUMBIM JJsi OOCYXKIEHUS IO
KOHKpeTHON TeMe. Takue 3aroToBKM MOTYT BKJIIOYATh LUTaThl, (PAKThl, COMOCTABIIEHUE PA3IUYHbBIX
NO3UIMi, CcOOCTBEHHBbIe MbICHH. Ecnu mnpobiema 3aMHTepecoBana 0OydYaromIerocs, OH MOMXKET
MOJTOTOBUTH pedepar U BBHICTYIUTh C HUM Ha MPAaKTHYECKOM 3aHsATUH. [IpakTHdeckoe 3aHATHE - ITO,
NpekKIe BCEro, AMCKYcCHUs, OOCYXIEHHE KOHKPETHOW CHTyallud, TO €CThb MpEeIroyiaraeT yMEHHE
BHUMATEJIbHO CIIYIIAaTh WIEHOB MaJIOil TpYIIbI U MOJEpaTOpa, a TAKKE CTaparbcs BBICKA3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE WU M MPEAJIOKEHHUS, YTOUHATh U 3a7aBaTh BOIPOCHI KOJIJIETaM
0 00CYKICHUIO.

[Ipy moAroToBKe K KOHTPOJBHOW paboTe 0oOydarommiics JOHKEH MOBTOPSATH MPOIICHHBIH
MaTepuail B CTPOrOM COOTBETCTBUM C Y4e€OHOW NpOrpaMMOi, HCHOJIb3ysl KOHCHEKT JEKUUH u
JUTEepaTypy, PEKOMEHIOBAaHHYIO mpernonaaBareieM. [Ipu HeEoOXOaUMOCTH MOXKHO OOpaTUThCS 3a
KOHCYJIbTallUe ¥ METOIMYECKONW MOMOUIBIO K IIPEI01aBaATENIO.

CaMocTosiTenbHast paboTa peanusyercs:

— HETOCPEACTBEHHO B MPOIECCE ayIUTOPHBIX 3aHITHH - HA JIEKIMIX, TPAKTUUECKUX 3aHATHUSX;

— B KOHTakTe C MpernojaBaTelieM BHE PaMOK PACIUCaHUS - Ha KOHCYIbTAIMSIX MO y4eOHBIM
BOIIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, MPU JUKBUIANMH 3aJ0JKEHHOCTEH, MPU BBIMOJTHEHUU
WHJIUBUIYAJIbHBIX 33JIaHUM U T.J.

- B Oubnuoreke, noma, Ha Kadeape TMpU BHIMOJHEHHH OO0YyYalOMUMCS Y4YeOHBIX U
MPaKTUYECKHX 3a]1ay.

Buast CPC u kputepuu orieHOK
(o 6amnbpHO-peiTunroBol cuctemMe [ THTY, CPC onenuBaercs B 15 6aminoB)
Pedepar
Jlokmazg
Occe
VYyacTue B MEponpuaTUsxX

PN E

Tembl Al camMOCTOSITENbHOM pabOThl TpOMUCaHbBl B paboyeil mporpamMme JUCIUILIAHBIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIMMCS CaMOCTOSTEIbHOW pPalOTHI SBISIETCS
AJIEKTpOHHAS HH()OPMAITMOHHO-00pa30BaTEIbHAS Cpe/la YHUBEPCUTETA, KOTOpasi 00ecreunBaeT JOCTYII
K Yy4eOHBIM IUIaHaM, pa0oyuM TMporpaMMaM AWCHMUILINH (MOIyNei), TpPaKkTHK, K H3TaHUIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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