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1. easb u 3aAa4M IMCUHUNIHHBI:

OcHoBHasi neab kypca: Llenapro mpenonaBaHus AUCHMILIMHBL «TEXHONOIMYECKHE 3HEPrOHOCUTEIN
NPENNPUATHI SIBISIETCd HM3y4EHUE CTPYKTYPhI, TEOPETUUYECKUX U TEXHUYECKUX OCHOB U MPUHIUIIOB
(YHKIMOHMPOBAHUS CHCTEM TPOM3BOJCTBA, TPAHCHOPTa U  TOTPEOJICHUS  TEXHOJIOTUYECKHUX
SHEPrOHOCHUTEIICH: CKAaTOro BO3/IyXa, X0JI0/1a, TEXHUYECKOT0 BOJOCHAOKEHUSI U MIPOJYKTOB pa3/ieieHUs
BO31yXa (KHUCI0pOJa, a30Ta, aproHa U JIp.) B COOTBETCTBUU € TPEOOBAHUSAMU HAJIEKHON U SKOHOMHYHOM
AKCIUTyaTal[My MPU BBICOKUX TEPMOJIMHAMUYECKIX U DKOHOMUYECKHX MOKA3aTENsIX.

3agayd  JOMCHMNJIMHBI: SIBJISICTCS TIO3HAKOMHTH OOyYaloOmUXCsl C MPUHIMIIAMHA  CO3JIaHUS,
IKCIUTyaTallil ¥ aHallM3a IOKa3aTeliell CHCTEM IMPOW3BOJICTBA TEXHOJIOTHYECKUX IHEPTOHOCHTEICH.
HayuuTh cTyaeHTa aHATU3MPOBATh CYIISCTBYIONIME CHUCTEMBbl M HMX DJJIEMEHTHI, pa3padaTbiBaTh H
BHE/IPSATh HEOOXOJMMBIC HM3MEHEHUS B UX CTPYKTYpPE C IO3WIMHA TOBBINICHUS S(PPEKTUBHOCTH H
sHeprocOepexenus. [IpenocTaBuTh MHPOPMAIMIO O HOBBIX HAMPAaBICHUSX B COBEPIICHCTBOBAHUH
JaHHBIX CHUCTEM B OTEYECTBEHHOW M 3apyOeXHOH MpaKTHUKE, pa3BUBaTh CHOCOOHOCTH OOBEKTHBHO
OIICHWBATh MPEHMYIIECTBA W HEIOCTATKHM CHCTEM M HX 3JEMEHTOB, KAaK OTEYECTBCHHBIX TaK U
3apyOeIKHBIX

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VyeOHas nucuuiiMHa «TeXHOJOrM4eCKHe SHEPrOHOCUTENN MNPEANPUATUN» SBISETCS TUCLUIUIMHON
yacTd, GOopMUpPYEMON yJaCTHHKAMU 00pa30BaTEeNbHBIX OTHOIIEHUH B yueOHOM 1utane OIl nHanpaBneHus
13.03.01 «TemmosHepreTuka M TEIUIOTEXHUKA» U MPEAYCMOTpEHA I U3YUYCHHUS B 5 ceMecTpe Kypca,
0asupyeTcsi Ha 3HAHUM OOIIETEXHUYECKUX U CIEUUaNbHBIX IUCHHUIUIUH: MaremaTtuka, ®Pusmka,
I'unporazonunamuka, TexHuueckast TepMoauHamuka, TernomaccooOMeH.

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

HHAUKATOPaAMHU JOCTUKCHUS KOMIIEeTEeHIIMIA.



Taoauna 1

Koa mo ®I'OC

NHAuKATOPBI 10CTHXKEHUSI

I[Inanupyemble pe3y/bTaThl

o0yuenusi no pucuuimuinnae (3yYB)

Ob6menpodeccnoHaIbHbIE

OIIK-3 Cnocoben
JIEMOHCTPHPOBATH
IPUMEHEHHUE
OCHOBHBIX CITOCOOOB
MOJTyYeHUS,
npeoOpa3oBaHusl,
TpPaHCIIOPTA U
HCIIOJIb30BaHUSs
TEILIOTHI B
TEIUIOTEXHUYECKUX
YCTaHOBKAX U
CHCTEMAX.

- OIIK-3.1. JlemoHCTpupyeT
MOHUMAaHUe OCHOBHBIX
3aKOHOB JIBUKCHUS
KUJKOCTHU U Ta3a;

- OIIK-3.2. [Ipumensier
3HAHUSA OCHOB
TUIPOTa30AMHAMUKH IS
pacueToB
TEIIOTEXHUYECKUX

YCTaHOBOK U CHCTEM;
- OIIK-3.3. cnons3yet
3HaHUE TeIUIOPU3NIECKUX
CBOWCTB pab0O4MX TeJ MPH
pacuerax
TETUIOTEXHUYECKIX
YCTAaHOBOK M CHUCTEM;

- OIIK-3.6. JleMoHCTpUpYET
MOHWMaHHE OCHOBHBIX
3aKOHOB U CIIOCOOOB
NepeHoca TeIIOThH U
Macchl;

- OIIK-3.7. [Ipumensier
3HAHUS OCHOB
TeIIoMaccoooMeHa B
TETUIOTEXHUYECKIX
YCTQHOBKaX..

3HaATb:

npaBujia UCIOIH30BAHNE
TBEPOTO, )KUIKOTO U Ta30BOTO
TOTUIMBA B MTPOMBIIIIJICHHOCTH,
YHEPreTHKE ¥ KOMMYHAIIBHO-
OBITOBOM XO3SIHCTBE;

OCHOBHBIE 3a/1a41
TOTUIMBOCHAOKEHUS
TPEIIPUSTHS,

OCHOBHBIE CBOICTBA IPUPOIHOTO
rasa, IpeuMyIIecTBa 1
HEIOCTATKU UCIIOJIb30BAHHUS
MPUPOJTHOTO Ta3a;

o011Me cBeIeHUs O cUucTeMax
ra3ocHa0XeHus1, TpeOOBaHHSA K
TOPIOYUM ra3aM, CXEMbI
ra30pacipeelIuTeIbHBIX CUCTEM,
npaBuia 6€30macHoi paboTHI Ha
ITHX CHCTEMax, MEPOIIPUSATHS 110
pecypcoaHeprocOepekeHuIO;
NpaBUJjIa MPOKJIAIKA OI3EMHBIX
Y HaJ[3€MHBIX Ia30MPOBOJIOB,
METO/IbI 3aIUTHI Ta30IPOBOJIOB
OT KOPPO3HUH, METOTBI
0€e30MacHOCTH MpH padboTax ¢
ra30IpoBOJIaMH;
KJIacCCU(UKALIUIO U OCHOBHBIE
XapaKTEPUCTUKN TOITOTHBIX
Ma3yTOB, CXEMbI Ma3yTHOTO
XO035ICTBA C HA3EMHBIM Ma3yToO-
XPaHUJIHILEM.

yMeThb:

paboTaTh ¢ KIaccupUKaUuIMU
MECTOPOXKICHHUH MPUPOTHOTO
ra3a u HeTu;

OCYIIECTBIISAThH IKCILTYaTaIHIO
MOJI3EMHBIX U HA3EMHBIX
razonposonoB, [PIlulPY
y4acTBOBaTh B paboTax Mo
OIICHKE TEXHUYECKOT'O0 COCTOSHUS
¥ OCTaTOYHOTO pecypca
000pyI0BaHUs, B OPTaHU3AIIN




mpOQUIAKTHIECKUX OCMOTPOB U
TEKYIIIETO PEMOHTA;

—  OCYIIECTBIISITh MPUCOCTUHCHUE
ra3oInpoBOJOB K JICHUCTBYIOIIUM
CUCTEMaM, OCYIIECTBIISATh
ra3ocHa0KeHue
MIPOU3BOJICTBEHHBIX YCTAHOBOK U
KOTJIOB C HCIIOJIb30BaHUEM
METPOJIOTHYECKHX CXEM;

— TPUMEHATH METOJIBI 110
IMOJTOTOBKE M CKMI'aHHUIO
TBEPJIOTO TOILIMBA U TOIIOYHOTO
MazyTa.

BJAJ1€Th.

— cXeMaMu
ra30pacipeneuTeNIbHBIX CUCTEM,
AKCIUTyaTalMend CUCTEM
pacripesieieHus! ¥ UCTI0JIb30BAHUS
rasa;

— OpraHM3anus ra30BOH CIIy>KObI
MPEANPUATHH, SKCIUTyaTalluen
ra3oBOTr0 000pyI0BaHUS
MIPOMBIIIIICHHBIX, KOMMYHAJTbHBIX
MPEINPUITHIA U KOTEIbHBIX;

— MaTepuallaMd U TEXHUICCKUMU
U3JICTHSIME IPUMEHSIOIIIXCS B
CUCTEeMaXx Tra3opacrpeiesieHus;

— 0o0muMH TpeOOBaHUSIMH K
MIPOKJIaIKe BHYTPEHHUX
ra3o0InpoBOJIOB, METOAAMHU
MOJATOTOBKU U CKUTAHUS
ra3o0BOrO TOILINBA;

— MeToJaMH CHaOKeHHe
MPEANPUATHH KUAKUM TOTUTHBOM
y4acTBOBATh B THIOBBIX,
TJTAHOBBIX UCIBITAHUAX U
PEMOHTaX TEXHOJIOTHYECKOTO
000pyI0BaHU s, MOHTAXHBIX,
HAJTaJIOYHBIX U TTyCKOBBIX
paboTax, B OpraHu3amum
NPOPMIAKTHIECKUX OCMOTPOB H
TEKYILEr0 pEMOHTa
obopynoBaHus




4. O0beM TMCHUILIMHBI M BUIAbI Y4eOHOM PadoThI

Taoauna 2
Bcero Cemectpsl
Bupa yueOHoii padoThl 4yacos/ 3a4.e/1. 5 8

(01010 300 (01010} 300
KonrakTHas padora (Bcero) 51/1,4 16/0,5 51/1,4 16/0,5
B tom uuncne:
Jlexun 34/1,0 8/0,22 34/1,0 8/0,22
[TpakTHYeCcKHe 3aHATHS 17/0,5 8/0,22 17/0,5 8/0,22
JlaboparopHbie pabOTHI
CamocTosiTe;IbHAsI paboTa (Bcero) 93/2,6 128/3,5 93/2,6 128/3,5
B tom uuncne:
KypcoBas pabota (mpoekr)
Pacuerno-rpaduueckue paboTsl
UTP
Pedepatsl 21/0,6 56/1,6 21/0,6 56/1,6
Jloknassl
[Ipe3enTanuu
U (unu) opyeue 6uovi camocmosamenbHou
pabomol.
[TonroroBka k 1a00pPaTOPHBIM paboTaM
[ToaroToBka K MPaKTUYECKUM 3aHATHSIM 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroroBka k 3auery
[ToAroToBKa K 3K3aMeHY 36/1,0 36/1,0 36/1,0 36/1,0
Bua oruerHocTH JK3aMeH | DK3aMeH | DK3aMeH JK3aMeH
Oo6masn BCEI'O B uacax 144 144 144 144
TPYROEMKOCTE BCETI'O B 3a4. equHHuIaxX 4 4 4 4
AHCIHHUILIHHBI




5. Conep:xanue TUCHUIINHBI

5.1.1 Pazaesbl AMCHMILIMHBI M BUAbI 3aHATHH Ta6auna 3
Yacer Yacer Hacer

Ne HaumenoBaHue pasjaeia MPAKTHIECKAX

JIEKIMOHHBIX | JIa0OpPaTOPHBIX Bcero yacos
n/n AUCHMIIMHBI M0 ceMecTpam - SAHSTHI (ceMHHaPCIfHX)

3aHATHUHU
0P0 | 30 | OPO | 30 | OPO | 30 | ODPO | 390
Beenenue. Mcnonp3oBanue

1 | TOMIHMBA B POMBIILICHHOCTH, 2 1 3
YHEPreTHKE ¥ KOMMYHAIIbHO-

OBITOBOM XO3SICTBE 1 1 2

2 | I'azocHaOxeHue MpeanpusTHA 2 1 3

3 CxeMbl Ta30pacipeaeIuTeIbHBIX 5 1 3
cucteMm. [Ipokiiagka ra3onpoBoI0B

4 | Haznauenue ['PIT (I'PVY) 1 3

5 | Okcruryaranwmst ['PITu T'PY 2 1 1 1 3 5
BnytpenHue ycrpoicraa

6 2 1 3
ra3ocHa0KeHHs
DKCIUTyaTalus CUCTEM

7 | pactipenclieHHs ¥ KCTIOJIb30BAHUS 2 1 3
rasza
DKCIUTyaTanus ra3oBoro 1 1 2

8 o0opyoBaHus NPOMBILUICHHBIX, 2 1 3
KOMMYHAJIbHBIX IPEIIPUATUN U
KOTEJIbHBIX

9 ITonroroBka u C)KUraHue ra3oBOro 2 1 3
TOILJIMBA _ 1 1 5

10 CHab>xeHHEe NMPEANPUITHHA KUIKIM 5 1 3
TOILJIUBOM
Cxema Ma3yTHOTO XO035HCTBa C
HA3eMHBIM Ma3yTOXPaHIUIIICM.

11 2 1 3
KOTVCJ'ILHOG TOILJIUBO H €Tr0 1 1 5
CBOMCTBA.

12 [ToaroToBka v C)KUTaHUE 5 1 3
TOTIOYHOTO Ma3yTa
CBolicTBa U XapaKTEPUCTUKH

13 | tBepaoro TomnuBa. CHabxeHue 2 1 3
PEITPHUSATHIA TBEPIBIM TOIUTHBOM 1 1 5
CxeMblI BUIETPUTOTOBJICHHS U

14 | o6opynoBaHue ISl MPUTOTOBIICHUS 2 1 3
MBIIN

15 I'openue TBEpAOroO TOIIIMBA 2 1 3
Fa3H(1)HKauI/I;I TBEPAOIro TOILIMBA 1 1 2

16 | Kontposb xauecTBa TOIuMBa 2 1 3
KommiekcHOE HCIIOIL30BaHNE

17 | TOTUINBA HA TETIOBBIX 2 1 1 1 3 9
ANeKTpocTaHusAx. HazHauenue u
KOHTPOJIb KQueCTBa Macel

HUTOI'O: 34 8 17 8 51 16




5.3 JlekuuoHHLBIE 3aHATHSA

Taoauma 4
Ne HaumenoBanme pa3jaesna
Conep:xanue pasaena
n/n AUCHMUILINHBI
1 2 3
Macmtabpl ¥ AMHaMHKa ~— [OTpeOJiieHHs  TOIUIMBAa B
Beenenue. Mcnons3oBanue
MPOMBIIIJICHHOCTH, JHEPreTUKE W KOMMYHAJIbHO-OBITOBOM
TOIUIMBA B IIPOMBIIIEHHOCTH, o
1 XO3SICTBE. OcHOBHBIE 3a7a41 TOIUTMBOCHAOKEHUS
SHEPTeTHKE U KOMMYHAJIbHO-
. NpEAIPUITHS.
OBITOBOM XO35HCTBE
[IpuponHble ¥ MCKYCCTBEHHBIE Ta3bl U MX cocTaB. OCHOBHBIE
CBOMCTBa mpupoaHoro rasa. lIpenmymecTtBa M HeZOCTATKU
npupogHoro  raza.  OOmme  cBegeHMS O  CHCTEMax
., | razocHabOxenus. TpeboBanus k roprouuM razam. OCHOBHBIE
["a3ocHabxeHne npeanpusITHiA
2 ra3oBble MECTOPOKIECHUS Poccun. Knaccudukanus
MECTOPOKICHHUI MpHupoaHoro rasa. JloObrda, mepepaboTka Ha
MECTe TpaHCHOpPT mpupomHoro raza. Kiaccudukamms
ra3onpoBOJIOB.
Cxembl Marepuansl M TEXHHYECKHE  H3AEIHUS B CUCTEMax
razopacnpeaeauTeNbHbIX razopacnpeeicHusl.
3 | cucrem. [Ipokmnanka [Ipoknaaka ra3zompoBonoB. IlogzemHble H  HaA3E€MHBbIE
ra3oIpoBOJIOB ra3onpoBoOJibl. 3alMTa ra3onpoBOJOB OT KOppo3uu. MeTojsl
3allUTHI CTAIBHBIX TA30IPOBOJIOB.
Haznauenue I'PII (I'PY), pazmemenue I'PIT u I'PY. Cxema ['PI1
4 Haznauenue ['PIT (I'PY) (I'PY). TazoBbie ¢unbtpel. [IpegoxpaHuTeNnbHO-3aMIOpHBIE
Kianansl. Perymaropsl nasiieHust rasa. IIpemoxpaHutesbHO-
cOpocHble Kinananbl. 3mepenue pacxoja rasa
Ocmotp TEXHUYECKOTO COCTOSIHMS, TEXHUYECKOE
oOciyXKMBaHHUe, TeKYIIUH U KanuTalbHbIi peMoHTHL. [Tyck ['PIT
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.
BnytpenHue ycrporictsa l'azocHabxeHne NTPOU3BOACTBEHHBIX YCTAHOBOK M KOTJIOB.
6 | razocHaOxeHHs [IpucoennHenne ra3onpoBOJAOB K JEUCTBYIOIIMM CHCTEMaM.
TexHonornueckue KapThl BPE3KH Ta30MpoBOJOB. BrinonHenue
ra3ormiaMeHHBIX padorT.
OKCILTyaTanus CHCTEM DKCIUTyaTanusi TOA3EMHBIX W HAJ3€MHBIX Ta30MpOBOIOB.
v pacnpencenenus u Texnuuyeckoe oOciayxuBaHue. TeKymMid ¥  KamUTaTbHBINA
MCITOJTh30BAHMUS ra3a peMoHT. McnpiTanus ra30mpoBOI0B HA TPOYHOCTH U TIJIOTHOCTb.
[IpuemMka ra3onpoBoOB B 3KCIUTyaTaLUIO.
Opranuzanus ra3oBoi CITY>KOBI MPEANPUITHI.
B3anMooTHOIIEHHE NpEeANPUATHN C Ta30BBIMH XO3SMCTBAMU.
PemonTHO-TIpodmnakTHueckre padboTel. BBOA B 3KCIITyaTanuio
DKCIUTyaTalus ra3oBoro
oGopyIoBaHs ra3zoBoro o0opyzoBaHus. BeimogHeHne ra3omiaMeHHBIX padoT.
Y IlonroroBka  mepcoHana,  JKCIUIyaTHUPYIOIIETO  ra3oBOE
MPOMBIIUICHHBIX, . .
8 . | xozsiicTBO. IIpoBepka 3Hanmit «lIpaBun 6€30mMaCHOCTH CHCTEM
KOMMYHaJIbHBIX MPEATPUSITHI .
L KOTGIEHBIX ra3opacnpefielieHluss W Tra30noTpedNieHus» PYKOBOAMUTENEH,
WH)KEHEPHO-TEXHUYECKUX PAOOTHUKOB, padouMX, 3aHSATBHIX

JKCIUTyaTalueil ra3oBoro xo3siicrsa. KoHTponb 3a cocTossHMEM
OXpaHbl TPy/1a B Ta30BOM XO3SMCTBE.




3

IToaroroBka u cxuraHue
ra3zoBOro TOILIMBA

I'openue HenoaBUkKHOM razoBor cMecu. @POHT ropeHus.
CxopocTh pactipocTpaHeHus iameHu. ['openne aABrxKyniencs
ra3oBoi cmecu. Cxxuranue ra3oBOro TOILIMBA B TOMKAX
MapoBBIX KOTJIOB. JuPpy3noHHBINH pEKUM TOPEHUSI.
CMenaHHbIN PEKUM T'OPEHUS.

10

CuabxeHHe npeanpusITHI
YKUJIKUM TOILJTUBOM

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

11

Cxema Ma3yTHOTO XO03sIICTBa ¢
Ha3eMHBIM
Ma3yTOXPaHWIUIIEM.
KoTenbHOE TOILUIMBO U €r0
CBOMCTBA.

OunbTphl TPyOOH M TOHKOW OYKMCTKH Masyra. [lomorpeBarenu
mazyTta. Hacockl mig mepekadyku maszyra. Ma3zyToxpaHuiaumia.
Ilpucanku k  mazyry. TexnHuka  0O€30maCHOCTH  MpH
00CITy’)KUBaHMH Ma3yTHOTO X03siicTBa. PacnblinBaHue TOMIINBA.
Crenenp npobiienuss kamenb. KoTeiabHOE TOIUIMBO U €TO
cBoiicTBa. TexHuka Oe3omacHOW pabOTHl MPH HCHOIH30BAHUU
KOTEJIHHOT'O TOILJIMBA U NPHU €ro XpaHEHU!

12

[ToaroToBKa M C:KUTaHUE
TOIOYHOTO Ma3yTa

KayecTBO pacnbuiiBaHus KMAKOIO TOIUIMBA. ['OpeHHE Karuiu
JUCTUWJUIATHOTO TomuMBa. ['opeHune maszyra. OpOHT TOpEHHs.
l'openne neryunx BemecTB. ['OpeHME KOKCOBOrO OCTaTKa.
YMeHbIIIeHHE HEA0XKOTa.

13

CBolicTBa U XapaKTEPUCTUKH
TBEPAOTO TOILIMBA.
CHa0>xeHue MpeanpusTHA
TBEPABIM TOIUINBOM

[InotHocth. Ilopucrocts. ChimyuecTs. ['panymomerpuuecKkuit
cocraB. MexaHn4deckasi IPOYHOCTb. BBIXOJ JIETy4HMX BEILECTB.
Cnekaemocts.  Temmodusuyeckue  cBoiicTBa.  [IpuHIUIBI
OpraHu3anyuu TOIJIMBHOTO X0351CTBA MPEANPUSITHS.
[IpyHnMnManbHBle  CXEMbl ~ KOMIIOHOBKHM  00OPYIOBaHHUSA
TOIUIMBHOTO XO3siicTBa. JlocTaBKa TBEpAOrO TOIUIMBA U €rO
pasrpy3ka. basucHble, pacxoaHble (ONEpAaTUBHBIE), PE3EPBHBIC
aBapuiiHble, TmepeBaliouHble ckianel. [lltabenum TBepmoro
torumBa.  I[lpepgorBpamenue  camMOBO3rOpaHusl — TOILIMBA.
[IpuHuMnuanpHas TEXHOJOTMYECKass CXeMa TOIUIMBOIOAAYU
TOC, pabotaromieid Ha TBEPJAOM TOILTUBE. XPAHCHHE TOTUIMBA
Ha TOC. PasmopaxuBatroume ycrpoiictBa. JleHTOUHBIE
KOHBe#epsl.  [[poOunbpHbIE yCTaHOBKU. BcromorarenbHbie
MEXaHU3MBI TOIUIMBOMOIAYH. Bynkepsl CUCTEMBI
TOIUIMBOIOIaYH.

14

CxeMblI BUIETPUTOTOBJICHHS U
o0opytoBaHUE IS
MPUTOTOBIICHUS THUITH

CxeMbl oJjauu TOILIMBA B KOTENbHYI0. CxeMa npeBapuTeIbHOM
MOATOTOBKM ~ TOIUIMBA. MOJIOTKOBBIE, BaJKOBBIE, BAaJIKOBO-
3yO4arele JAPOOUIIKH, BUHTOBBIE JPOOMIKH-TPOXOTHL. CHCTEMBbI
MBUICIIPUTOTOBIIEHUS. DJIEMEHTBI CHUCTEM IIBLIETIPUTOTOBJICHUS:
CernapaTopbl, LMKJIOHBI, KJIAlaHbI-MUTAIKH, [bUICTUTATEIH,
MBUICOTACIUTENN, MEJIBHULBI A NPUTOTOBJIEHMS  IIBUIN.
CucreMbl IO1a4YM NBUIK B TOTIKY KOTEJIBHOI'O arperara.

TexHnuka Ge30macHOCTH MpH OOCTYKMBAaHUU OOOPYIOBaHUS JUIs
CIKUTaHMsI TBEPABIX TOILIMB.

15

I'openue TBepAOro TOIIMBA
lNaszudukarus TBepa0TO
TOILIHNBA

I'openne yrnepona. Kunetndeckuil pexxum ropeHust TBEPIOTo
toruBa. J(udPy3uoHHBIH pexUM ropeHus TBEPJOro TOIINBA.
Ckopoctb ropenust. Ponp neTy4ynx BeliecTs TOIUINBA B
npouecce ropenus. Ilpoayktel cropanus. McnonszoBanue
MOTEHIIMAJIBHOTO XMMHYECKOT0 Te1a Torusa. [lonHora
TEIUIOBbIIETICHUS. XUMUYECKUE PEeaKlMK, TPOTEKaoIue Npu
razudukanuu. Crenens razupukanuu. TexHoIorus
razu(uKalnuy TBEpIOTo ToruMBa. Pacuer oCHOBHBIX
nokaszatesiei rasuukay TBEpOro TOILUIHBA.




2

3

16

KoHTpoiib kauecTBa TOMIMBa

Omnpenernenue cTeneHy HEOJHOPOJHOCTH TOILIMBaA. PacueT HopM
otbopa nmpo6 TormuBa. OT60p M 00padboTKa 00BEAMHEHHBIX
po6 TormBa. [loaroroBka mpo6 k ananuzy. O6beM KOHTPOJIS
Ka4eCTBa TOIUIMBA HA TEIUIOBBIX HJIEKTPOCTAHIIHSX.

17

KommiekcHoe UCIonn30BaHue
TOIIJINBA HA TEIIOBBIX
JJIEKTPOCTAHIUIX.
HasznaueHnue 1 KOHTPOJIb
KauecTBa Macell

Cxema TepMHUYECKOW TepepabOTKU TBEPAOrOo TOIUIMBA Ha
IEKTPOCTAHLIUU npu ero KOMILJIEKCHOM
SHEProTEXHOJIOTUYECKOM UCIIOJIb30BaHUU. Cxema
KOMIUIEKCHOTO MCIIOJIb30BaHUs TBEPAOro Torumaa Ha 6aze TOC
B pexuMe ero ObicTporo mnuponmsza. Cxema KOMIUIEKCHOTO
UCIOJIb30BaHus yris Ha 6aze TOC npu ero nuporazupuKanum.
Haznauenue macen. Buabl cMa304HBIX MaTe€pUaIoB U CIOCOOBI
ux nomydeHusa. Kiaccupukanuss MUHEpanbHBIX — Macedl.
CBoiicTBa W XapakTepUCTUKH HE(PTIHBIX M CHHTCTUYECKHX
Mmacen. Crapenne HeTAHBIX Macedl B Ipolecce UX
skcrryatanuu. Ilpucanku, ynydinaromue 3KCIUTyaTallMOHHBIE
cBoricTBa macell. [Ipuemka Macen. BxogHoW KOHTpOJIb KauecTBa
Macesl. OKCIUTyaTallMOHHBIM KOHTPOJIb KauecTBa TYPOMHHBIX
Mmacesn. KonTpois kauecTBa TpaHC(OPMATOPHOTO Maca.
Opranuzanus ra3zocrnacareiabHOW CIyXObl Ha MPEeANpHUSTHH.
OyHkiun U chepsl ASHCTBUS Ta3ocnacaTesIbHOW CIyXObl Ha
PEIIPUSTHH.




5.4. llpakTnyeckue 3aHATHUS

Taduauua 6
Ne
HaumeHnoBaHnue pazaesna
n/n Conep:xkanue pasaena
AUCHUILTUHBI
Bsenenue. Mcnonb3oBanue
TOIJIMBA B Cxembl razopacnpenenurenabHbix cucteM. OCHOBHBIE 3a/lauu
1 | mpoMbILITIEHHOCTH, TOTIJIMBOCHAOKEHUS IPEATIPUATHS.
SHEPreTUKe U KOMMYHAJIbHO-
OBITOBOM XO35HCTBE
OcHoBHBIE CBOICTBA IpUPOAHOro rasa. [Ipenmymiectsa u
I"a3ocHabxenue PHPOA perMyIH
2 . HEJOCTaTKU MpUPOIHOTO raza. OOiue CBeIeHNs 0 CUCTEMaX
peIPUATHIA
razocHa0xenus. TpeGoBaHMs K TOPIOYHM ra3am.
Cxembl
3 | ra30pacrpenenuTenbHbIX [Ipokiagka razonpoBooB. [loa3emMHble 1 HaI3eMHbBIE
cucteMm. [Ipoknanka ra3onpoBo/ibl. 3aluTa ra30IpoOBOAOB OT KOPPO3HUHU.
ra3onpoBOJIOB
Nzyuenne obopynoBanus ['PIT u I'PY. YerpolicTBO U IpUHIIHIT
eiicTBUS Ta30BOr0 GUIBTPA, MPEAOXPAHUTEIHHOTO 3aIIOPHOTO
4 | Hasuauenne I'PII (TPY) A (uubTpa, mpezoxp p
KJIallaHa, peryasTopa JaBJIeHus, IPEeI0XPaHUTEILHO COPOCHOTO
KJIanaHa.
S) Okcmtyarauus ['PIT u I'PY Okcmuryarauus ['PI1 u I'PY. Pasmemenue I'PII u I'PY
5 Buytpennue ycrpoiictBa I"azoBbie punbTpsl. [IpenoxpanuTenbHO-3aOpHBIC KIATaHbl.
ra30CHa0KEHHS Perynstops! naBiieHus rasa.
DKCIUlyaTanus CUCTEM OKcIlyatanuss TMOA3EMHBIX M HAJ3€MHBIX Ta30MPOBOJIOB.
7 | pacupeneneHus u Texnuueckoe oOciayxkuBanue. TeKkymuid ¥  KanmUTaJIbHBIHN
MCIIOJIb30BaHUs Ta3a peMoHT. VcnbpITaHus ra30mpoBOAOB HA TPOYHOCTH M MIIOTHOCTh
DKcrtyatanus ra3oBOro
06ODY TOBAHHS BBoj B 3Kcrulyatanuio ra3oBoro odopynoBaHus. BeinonHenue
Py ra3oIIaMeHHBIX pador. ITonroroska NEpCoHaa,
8 | mMpOMBIILIEHHBIX, o
AKCIUTyaTUpPYIOLIEro rasoBoe xo3siicTBo. Ilepecuer cocraBa
KOMMYHAJTbHBIX .
. TOIUIMBA 33JJaHHOW MAaccChl Ha IPYTyI0 HCKOMYIO Maccy.
MPEANPUSITHIN U KOTEITBHBIX
DNIEeMEHTHBIN COCTaB I'a30BOI0 TOIJIMBA.
Ilepecuer D2nIEMEHTHOrO cocTaBa Ta30BOrO TOIUIMBA Ha
9 [TonroroBka M  CXKUTraHME | YCIIOBHOE TBEpJIOE€ TOINIMBO B  TMpoleHTax. [ opeHue
ra3oBOro TOIUIMBA HENOJBWKHOW Tra3oBoil cMmecH. PpoHT ropeHus. CKOpPOCTb
pacrnpocTpaHeHHsl IUIaMeHu. ['opeHue IBHXKYIIEWCS Tra30BOM
cmecH. Cykuranue razoBoro TOIUIMBA B TONKAX NapOBbIX KOTJIOB
10 Cuabxenne — mpennpustuil | Kmaccudukanuss ¥ OCHOBHbIE XapaKTEPUCTUKH TOMOYHBIX
YKUJKHM TOILJIMBOM Ma3yToB. [Ipyem ma3zyra Ha IpeanpusTUH.
Cxema Ma3yTHOTO XO034HCTBa . .
c HA3EMHBIM Ma3zyTHOE XO3SHCTBO MNpEANpUATUSA. YCTPOMCTBO OCHOBHBIX
anemMeHTOB. Masyroxpanwinma. [Ipucanku k masyry. TexHuka
11 | ma3yToXpaHUIIHUILEM. .
0e30macHOCTH TpU OOCITYKMBaHMHM Ma3yTHOTO XO3SCTBA.
KorenbHOE TOMIMBO W €ro
. PacnpuinBanue Torimaa.
CBOIICTBA.
KauectBo pacnblmuBaHus KUAKOro TomumBa. ['opeHue kamiu
IlonroroBka M C)KUTaHHE
12 JUCTUJUIITHOTO TorumBa. l'openue Masyra. DpoHT ropeHws.

TOIOYHOTO Ma3yTa

FOpCHI/Ie JICTYUNX BCHICCTB.




CBolicTBa U XapaKTEpPUCTUKU

Pacuetsl pacxona TBepaioro tommba Ha TOC B 3aBUCUMOCTH OT
X MOIIHOCTH. 9H€MCHTHBIﬁ COCTaB TBepIIOFO TOIIJIMBA.

13 | TBEpAoro toruBa. | Termodusnueckue  cBoicTtBa.  [IpuHIMIBI  OpraHu3aIuu
CHaOxxeHHe  TPEANPHUATUN | TOIUIMBHOTO  XO3sicTBa  mpeanpusaTua. lIpuHIMNUanbHbIE
TBEP/ABIM TOIUITMBOM CXeMbl KOMITIOHOBKHM OOOpYy/IOBaHUSI TOIUIMBHOTO XO3siCTBa.

JlocTtaBka TBEpAOIo TOILIMBA U €0 pas3rpys3Ka.
CxeMbl MBUICITPUTOTOBJICHHUS. DNeMeHTbI CUCTEM
CxeMbl TBUICTIPUTOTOBJICHUS | TBUICTIPUTOTOBIEHUS. CXEMBI MOJa4Yl TOIUIMBA B KOTEIBHYIO.
14 |u o0opynoBaHue st | Cxema mpeaBapUTENbHOM MOJATOTOBKU TOIUIMBA. MOJIOTKOBBIE,
HPUTOTOBIICHUS MTBLIH BAJIKOBbIE, BaJIKOBO-3y04aThie IpOOHUIKH, BUHTOBBIE TPOOUIIKH-
rpoxoThl. CHCTEMBI MBUICTPUTOTOBICHHUS.
Kunernueckuii  pexXumM  TOpEHHs  TBEPAOrOo  TOILIMBA.
TopeHue TBEPIOro TOIIHBA Juddy3noHHbli pesxuM ropeHusi TBepAoro Tormipa. CKOpocTb

15 | Casudmxanus TBEPIOro ropeHusi. Poib eTyunx BelecTB TOIUIMBA B IPOLIECCE FTOPEHUS.

TOIUEa [IponykTel  cropanus. HMcronb3oBaHue — MOTEHIIMAIBLHOTO
XMMUYECKOTO TeIla TOIUIMBA. MeNnbHHUIBI AJISi TPUTOTOBICHHS
BLTH.
Pacyer HOpM oTOOpa mpob TommmBa. OTOOp WM 00paboTka
o0beArHEeHHBIX NMpo0 TomnuBa. [loaroroBka mpod K aHaIU3y.

16 | KoHTposp KayecTBa TOILIMBA

OO0beM  KOHTPOJSL  KayecTBa  TOIUIMBA HAa  TEIJIOBBIX
AIIEKTPOCTAHIIUSX.
Cxema KOMIUIEKCHOTO UCTIONIb30BaHus yris Ha 6a3e TOC npu
ero nuporazudukanuu. Haznauenue macesn. Buabl cMa3ouHbIxX
KommiekcHoe MaTepUajoB U crocoObl ux nosnydenus. Knaccudukanus
UCIIONIb30BaHUE TOIUIMBA Ha | MUHEpaIbHbIX Macen. CBOWCTBA U XapaKTePUCTUKH HE(TIHBIX
17 | TerIOBBIX ANEKTPOCTAHLHUAX. | U CHHTETHUECKUX Macel. CtapeHne HeTSIHBIX Macen B

Haznauenne wu
KadyecTBa Maceln

KOHTPOJIb

MPOLIECCE UX HKCILTYyaTALNH.
OKCIUlyaTallUOHHBIA KOHTPOJIb KauecTBa TYPOMHHBIX Macell.
KonTponb kauecTBa TpaHchopMaTOpHOTO Macha.

6. CamocTosiTeibHAsA padoTa CTYAEHTOB MO TUCIUIIHHE

6.1 BOHPOCLI IS CAMOCTOATCIBHOIO H3YYCHUA

n/n

TeMbl AJ1s1 CAMOCTOSITEJIHLHOIO H3YyYCHUSA

OcHOBHBIC 3agavdu TOILTMBOCHAOKCHUS NpCANPUATH.

Knaccudukanust mectopoknenuii mpupoanoro rasza. JloObua, mepepaboTka Ha MecTe
TpPaHCIOPT NMpHpoAHOro raza. Knaccudukaius ra3onpoBoJioB.

3amura ra3zornpoBoJIoB OT KOPPO3uU. MeTOo/Ibl 3alUThI CTAILHBIX Ta30MPOBOJIOB

O6H_[I/Ie Tpe6OBaHI/I$I K IIPOKJIAAKE BHYTPCHHHUX I'a30IIPOBOIOB. l'azocHabOxxenue
MPON3BOJACTBCHHBIX YCTAHOBOK M KOTJIOB.

g B~ (W N |-

DKCIUTyaTanusi MoJ3eMHBIX U HAJ3€MHBIX Ta30MPOBOJIOB. TeXHIUYECKOE 00CITYKUBAHUE.

[ToaroToBka nepcoHala, SKCIIyaTUPYIOIIETO ra30Boe X03sicTBO. [IpoBepka 3HaHMi
«IIpaBui 0e30MacHOCTH CUCTEM ra30pacipeieieHHs U ra30noTpeOIeH s
PYKOBOAMTENEH, MHKEHEPHO-TEXHUIECKIX PAOOTHUKOB, pab0oUnX, 3aHATHIX
SKCIUTyaTalMen ra30BoOro X03sicTBa.

IIPEANPUATHH.

KJ'IaCCI/I(bI/IKaI_[I/IH H OCHOBHBIC XapPaKTCPUCTHUKU TOITOYHBIX MAa3yTOB. HpI/IeM MaszyTa Ha

XpaHEHUHU

TexHuka Oe30MmacHOM paGOTBI IMpU UCIIOJIb30BAHHUHU KOTCIIBHOI'O TOIIJIMBA U IIPU €TI0

9 CxeMbl nmoaavu TOIJIMBA B KOTCJIIbHYIO. Cxema HpCI[BapHTeHBHOﬁ IHOATOTOBKH TOIIJIMBA.




XUMHYeCcKUe peakliuy, IpoTeKarouue npu razudukannu. CTeneHb razudukaimm.
TexHonorus rasuuKauy TBEpAOro TOIUIMBA.

11 | Ot6op 1 06paboTKa 0OBbETMHEHHBIX P00 ToruHMBA. [loaroTOoBKa MPOO K aHATHU3Y.

12 Cxema KOMIIIEKCHOTO UCIIONIb30BaHus yrisl Ha 6a3e TOC npu ero nuporasudukanuu.
CBolicTBa U XapaKTEPUCTUKU HE(PTAHBIX U CHHTETUYECKUX Macell.
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Temnbl PI'P:

1. Pacuer pacxona Tomnua Ha TOC;

2. Ilepecuer cocTaBa TOIIMBA 33laHHOI MacChl Ha JPYTryl0 HCKOMYIO Maccy.

3. IlepecueT 31eMEHTHOTO cOCTaBa ra30BOro TOILUIMBA HAa YCJIOBHOE TBEPJI0€ TOILIUBO.
4. CBOICTBA U XapaKTEPUCTUKU HEPTAHBIX U CHHTETUYECKUX MAaCEIL.

5. Pacuer npoTexTopa JuIs 3aIUTHI Ta301IPOBOOB OT KOPPO3UH.

6. Pacuer pacxona TomuBa (Ma3yTa, ra3a, yris) Ha KOTEJIbHYIO YCTaHOBKY.

6.3. YueOHO-MeToquYeCKOe U MHPOPMAIMOHHOE 00ecTieYeHe CAMOCTOATEILHOH PadoThI

Jlykytun b.B. Cucrembl 21eKTpOCHA0KEHUS C BETPOBBIMU U COJTHEUHBIMH JJICKTPOCTAHIIHSMHU
[DnexTpoHHBI pecypc]: yuebHoe nocobue/ Jlykyrun b.B., Mypasnes 1.O., [Inotaukos N1.A.—
DNEKTPOH. TEKCTOBbIE NaHHble.— Tomck: ToMckuil nonurexHuueckuil yausepcuret, 2015.—
120 ¢.— Pexxum poctyna: http://www.iprbookshop.ru/55208.html.— 3BC «IPRbooks»

Boponun A.M. CoBpeMeHHBIE TPOOJIEMBbI TEIIIOra30CHAOKEHHS HACSIICHHBIX MECT U MPEANIPUITUI
[DnexTpoHHBIH pecypc]: yueOHoe mocobue (kypce nekuuit)/ Boponnn A.M.— DneKTpoH. TEKCTOBbIQ
nanabsie.— CraBpormonb: CeBepo-KaBkasckuii henepanpabiidi yauBepeuteT, 2014.— 199 ¢.—
Pexxum moctyna: http://www.iprbookshop.ru/63223.html.— 3BC «IPRbooks»

AsntonuH E.I'. cTOYHHMKY U CCTEMBI TeIUIOCHAOKEeHHS. TEIIOBbIe CETH U TEIJIOBBIC MTyHKTHI
[DnexTpoHHEIH pecypc]: yaeOHuk/ ABmtonuH E.I'.— DJIeKTpOH. TeKCTOBBIE NaHHbIe.— MOCKBA,
Bonorna: Undpa-Unxenepus, 2019.— 300 c.— Pexum noctymna:
http://www.iprbookshop.ru/86595.html.— 3BC «IPRbooks»

Tennossle cetn. CoBpeMeHHbIE pemeHus [ DIeKTPOHHBIN pecypc]: Tpyabl koHpepenuun/ F0.B.
banaban-Mpmenun [u np.].— DneKTpoH. TeKCTOBBIE AaHHBIe.— MockBa: HoBocTn
teriocHadxenus, 2005.— 180 ¢.— Pexxum nocryna: http://www.iprbookshop.ru/5030.html.—
OBbC «IPRbooks»

Kyxkuc B.C. TemioBbie HaKOMUTENHN YHEPTHUH B CUJIOBBIX YCTAHOBKAX U TETUIOT€HEPUPYIOIINX
YCTaHOBKAX TPAHCIIOPTHOM PHEPreTUKH [ DIeKTpOoHHBIN pecypc]: monorpadus/ Kykuc B.C.,
CapunoBckux A.l'., HoBukoBa JI.A.— DnekTpoH. TekcToBbIe JaHHble.— Yensounck: KOxHo-
VY panbCKuil MHCTUTYT yIpaBlIeHUs U SKOHOMHKH, 2018.— 268 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/81301.html.— 5BC «IPRbooks»

Bepmunosud B.A. Cetu razonotpe0aeHust KOTEIbHBIX [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Bepummiosud B.A.— DnekTpoH. TekcToBble JaHHbIe.— MockBa: UHppa-UHxenepus,
2018.— 348 c.— Pexxum nocryma: http://www.iprbookshop.ru/78235.html.— DBC «IPRbooksy»

Padansckas T.A. [ToBbimenue 3pheKTUBHOCTH U HAAEKHOCTH CKUTaHUs MazyTa Ha TOL u
KOTEJIbHBIX [ DJeKTpOHHBIN pecypc]: yuebHoe nocodue/ Padanbsckas T.A., Mancypos P.111.,
Xmenpauikuit I[1.LE.— DnextpoH. TekcToBble nanHbie.— Capatos: Aii [Tu Op Menua, 2018.— 98
c.— Pexxum nocryma: http://www.iprbookshop.ru/72809.html.— B3BC «IPRbooks»

Ksizumon K.I'. 'az0Boe 060py10BaHKE TPOMBIIITIEHHBIX MPEANPUATHN. Y CTPOHCTBO U
SKCIUTyaTalus [DnekTpoHHbli pecypc]: cnipaBounuk/ Ksazumos K.I'., I'yceB B.E.— DnektpoH.
TekcToBbie qaHHble.— M.: DHAC, 2011.— 238 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/4341.html.— 95C «IPRbooks»




9 XaBaHoB [1.A. ICTOYHHKH TETJIOTHI aBTOHOMHBIX CHCTEM TEIUIOCHA0KEHUs [ DIIeKTPOHHBIN
pecypc]: moHorpadust/ XaBanoB [1.A.— DnekTpoH. TeKcTOBbIe JaHHBIe.— M.: MOCKOBCKUI
roCyJapCTBEHHBIN cTpouTenbHbIi yHIBepcuTeT, ObC ACB, 2014.— 208 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/30342.html.— 3B5C «IPRbooks»

7. OueHOYHBIE CpeCTBA

7.1. Bonpochl K NepBO¥i PY0eKHON ATTECTAIINY

1. | OcHOBHBIE 33/1a4H TOIJIMBOCHA0XKEHUS MPEIIPUSTHSL.

2. | TIpupomHbIe ¥ HCKYCCTBEHHBIE I'a36l K X COCTAB.

3. | OcHOBHEIE CBOICTBA IIPHPOJIHOTO I'a3a.

4. | TIpenmymecTBa ¥ HEOCTATKH IPUPOTHOTO rasa.

5. | CefieHHs O CHCTEMAX Ia30CHAGKEHH.

6. | Tpeborauus K roprouMM razam.

7. | OcHOBHBIE ra30BbIe MECTOPOXKICHHS Poccuu.

8. | Kiaccudukanus MecTopox/IeH il IPUPOIHOTO rasa.

9. Knaccudukanms ra3ornpoBoios.

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

11. | MaTepuanbl U TEXHUYECKUE U3JENUs B CUCTEMAaxX ra3opacnpeesieHus
12. | Ilpoxiiagka ra3omnpoBOIOB.

13. | [loxzemHbIe U Ha/I3eMHBIE Ta30ITPOBOJIBL.

14. | 3amuTa ra3onpoBOJ0B OT KOPPO3UH.

15. | MeTo/bI 3a1UThI CTATBHBIX TA30MTPOBOJIOB.

16. | I'azoBbie puIBTpHL

17. | IpenoxpanuTenbHO-3aTIOPHBIC KIIAMAHBI.

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

20. | OcMOTp TEXHHYECKOTO COCTOSHMS, TEXHHYECKOE OOCIHYXHBAHHE, TEKYIUii

kanutaiabHbld peMoHThI. [Tyck I'PIT B paborty.

21. | ITepexox Ha paGoOTy ¢ JTHHUU PEryInpOBaHHs Ha Gaifmac.

22. | Mepexon Ha paGoTy ¢ Gaiimaca Ha THMHHIO PETyITHPOBAHHS.

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

24. | O6ume Tpe6oBaHMs K MPOKIIAIKe BHYTPEHHHX [a30IIPOBOIOB.

25 I"a3ocHabxeHne IMPONU3BOJACTBCHHBIX YCTAHOBOK U KOTJIOB.

26 | IlpucoenuHeHne ra30MpOBOAOB K ACHCTBYIONIIM CHCTEMaM.

27 TexHomoru4yeckrue KapTbl BPE3KH I'a30ITPOBOIOB.

28 | BrimmosiHEeHHE Ta30IIaMEHHBIX pa0dOT Ha HAJI3EMHBIX Ta30MPOBOJIAX.

29 31<crmyaTauI/151 MOA3CMHBIX U HAA3CMHBIX I'a30IIPOBOJIOB

30 | Texaudeckoe 0OCTyKHMBAaHUE HAJI3EMHBIX Ta30IPOBO/IOB. .

31 | Texkynuii u KaMWTAILHBIA PEMOHT HAJI36MHBIX Ta30TPOBOJIOB.

32 HcnpiTanus Ta30MpOBOAOB HA MPOYHOCTH U IIJIOTHOCTDH

33 | IlpuemMka ra3ompoBOJIOB B IKCILTyaTAIIHIO.

34 BzauMooTtHouieHne HpeI[HpI/I}ITI/Iﬁ C ra30BBIMH XO035MCTBAMHU.

35 | PemoHTHO-TIpOdMIaKTHYECKHE PAOOTHI HAJ3EMHBIX Ta30MPOBOJIOB.

36 | Opranusanus ra3oBoi ciaykObl IPEeIIPUSTHIA.

37 | B3aumooTHOIIeHNHEe NPEANPHUITUIN C ra30BBIMH X03SHCTBAMH.




38 | Broa B 9KCIuTyaTanuo ra3oBoro 000pya0BaHusI.

39 | BeimonHeHue ra3omnjaMeHHbIX paboT Ha Ta30IpoBOAX.

40 | IMoxroroBka mepcoHana, YKCIUTYaTHPYIOMIETO Ta30BOE XO3SIHCTBO.

41 | IIpoBepka 3Hanuit «IIpaBui 6€30MaCHOCTH CUCTEM T'a30pacipeesieHus U
ra3onoTpe0aeHus» pyKoBOIUTENEH, HHXEHEPHO-TEXHUYECKUX paOOTHUKOB, paboduX,
3aHATBIX YKCILTyaTallMel ra30Boro X03s1CTBa.

Oo0pa3en OusteTa K nepBoi pydeKHO aTTecTAUMHU

MHUHHCTEPCTBO HAYKH U BhICIIEro oopazoBanust PO
I'po3HeHCKHIt rocynapcTBEHHBIN HE(DTAHON TEXHHYECKIA YHUBEPCUTET UM. akad. M./[. MuroHImukoBa
WHCTUTYT SHEPreTUKU
Kagpeopa «Tennomexnuxa u euopasiuxay

Buaer Nel

| pybexcnas ammecmauyus

JucnnnuHa: «TexHoIorn4eckue YSHEProHOCUTENN PEATIPUSITHIIN

OCHOBHBIE 3aJa4uu TOIUTUBOCHAOKEHUS IpCaIpusAaTUs.

[Tepexox Ha paboTy C TMHUM PETYIUPOBAHUS HA OalTIac.

[TpoBepka 3Hanuii «[IpaBui 6€30MaCHOCTH CHCTEM Ta30pacpe/IeIICHUS U
ra3onoTpedIeHus» PyKOBOIUTENEH, MHXEHEPHO-TEXHUIECKUX paOOTHUKOB, paboyvnXx,
3aHATBIX HKCILTyaTalMe ra30Boro X03sicTaa.

3aB. kadenpoii «TennorexHuka u rupaBIuKa» P.A-B. Typinyes

Bonpochbl KO BTOPO#i PY0EKHON ATTeCTALMHT

1. | KoHTpoib 3a cocTOSIHMEM OXpaHbl TPy/la B Ta30BOM XO3SIICTBE.

2. | 'openune HenoABM)KHOM ra3oBoil cMecu. PPOHT ropeHusl.

3. | CkopocTh pacnpocTpaHeHus miaMeHu. ['opeHne 1BuxKyIencs ra30Boi CMeCH.

4. | Cxxuranue ra3oBOro TOIUIMBA B TONKAX MapOBBIX KOTJIOB.

5. | Auddy3noHHBII pekUM ropeHHsi ra3a B TOIMKAX.

6. | CMemanHBIl peXXUM TOPEHUS Ta3a B TOMKAX.

7. | Knaccugukaius 1 OCHOBHbIE XapaKT€PUCTHUKU TONOYHBIX Ma3yTOB

8. | Ilpuem ma3yTa Ha IPEANPUITHA

9. | CnuB Ma3zyra U3 IIUCTEPH.

10. | ®unbTpel rpyOOH M TOHKOW OYMCTKH Ma3yTa.

11. | HomorpeBarenu mMazyra. Hacocel Juist mepekadku ma3yra.

12. | Ma3yToxpaHuwiumia.

13. | Ilpucanku k Ma3yty. Buapl u Ha3HAUYeHUE MPHUCATOK U X cBoWcTBA. Jlo3upoBaHue.

14. | Texuuka 6e30MaCHOCTH P 0OCITY’)KHBaHUM Ma3yTHOTO X03sICTBa.

15. | PacobuinBanue »KUIKOTO TOIINBA.

16. | CreneHp qpoOJIeHUs Karle)b KUIKOTO TOITUIHBA.

17. | KotenbpHOE TOIJIMBO U €ro CBOMCTBA.

18. | Texnuka Ge30macHON paObOTHI PH MCIIOJF30BAaHUH KOTEIFHOTO TOILUIMBA U TIPH €ro
XpaHEHUU

19. | KadecTBO pacnbUIMBaHMS KHUJIKOTO TOTUTMBA. [ OpeHne Kari TUCTHIUIATHOTO TOTUIHBA.

20. | 'openne mazyra. OpoHT ropeHws..

21. | I'openue neryunx BeniecTB. | opeHHe KOKCOBOTO OCTaTKa. Y MEHBIIICHHUE HEJIOMKOTA.

22. | CBoiicTBa M XapaKTEPUCTUKH TBEPIOTO TOTUINBA




23.

CHab>xeHHEe PEANPHUITHI TBEPIBIM TOTUIMBOM

24. | IlnotHocTs. [lopuctocTs. ChilTydecTh TBEPAOTO TOIIIIMBA

25 | Bunbl u cTpyKTypa TBEpIOTO TOTUIMBA

26 | MexaHuueckasi IPOYHOCTh TBEPJIOTO TOTIJIMBA

27 | Beixon sietyunx BemecTB. CniekaeMocts. Temnopusnyeckue CBONCTBA TBEPAOT0 TOIIMBA

28 | MeTtosibl IOANOTOBKY Ma3yTa K CXKMTaHHIO

29 | Tenno¢u3nyeckre CBOWCTBA TBEPAOTO TOIIUBA.

30 | [IpuHUmMOBI OpraHU3ay TOIIMBHOIO X0351ICTBa TBEPAOI0 TOIUIMBA IPEANIPHUSITHS.

31 | [lpuHnmnuanbHbIE CXEMbl KOMIIOHOBKH 00OPYAOBaHUS TOIIMBHOTO XO3HCTBA.

32 | locTaBKa TBEpOro TOILIMBA U €ro pa3rpyska. basucHsle, pacxoaHble (ONepaTUBHBIE),
pe3epBHbIC aBapUIHbIE, IEPEBAIIOYHBIE CKIIA]IBI.

33 | Irabenu TBepaoro Tomauaa. IlpegoTBpaliienne caMoBO3ropaHusi TOIJINBA.

34 | [IpuHuunuanbHast TEXHOJIOTHYECKas cxema TortuBonoaaun TOC, paboTaroeil Ha
TBEPJIOM TOILIMBE.

35 | [IpuemMHbIe pa3rpy304HbIe YCTpOHCTBA. XpaHeHue Tomirea Ha TOC.

36 | PazmopaxuBaromnue ycTpoiicTa. JIeHTOUHBIC KOHBEHEPHI

37 | ApoOunbHble ycTaHOBKH. BecrnomoraTenbHble MEXaHU3Mbl TOIUIMBOIOAYH.

38 | ByHKepbI CHCTEMBI TOTUTMBOIIOIAYH.

39 | Cxema npeaBapUTeIbHON NOIOTOBKH TBEPIOIO TOILUIMBA.

40 | Cxembl IOJAYH TOIUIMBA B KOTEIBHYIO.

41 | Mon0TKOBbIE, BAJIKOBBIE, BAJIKOBO-3y0UaThle TPOOMIIKH, BUHTOBBIE JPOOMIKH-TPOXOTHI

42 | Cucrembl NbUICTIPUTOTOBIEHHSI. DJIEMEHThI CUCTEM MbUICIPUTOTOBICHUS: CEMapaTopsl,
[UKJIOHBI, KJIallaHbI-MHUTAJIKH, TTBUICTTUTATEIH, TTBUICOTASIINTENN, METBHULIBI JJIs
HOPUTOTOBJICHUSI ITBLIH.

43 | Cucrembl MOAAYM NMBUTH B TOTIKY KOTEIBHOTO arperara.

44 | Texnuka 6€30MaCHOCTH MPU OOCITY:KUBAHUU 000PYAOBAHUS JUISI CKUTAHUS TBEPBIX
TOTLIIUB.

45 | I'openue yrinepona. Kunernueckuit pexxuM ropeHus Tepaoro romnusa. Auddy3nonnsii
PEKUM TOPEHHSI TBEPJIOTO TOTLIHBA.

46 | Ckopoctb ropeaus. OCOOEHHOCTU TOPEHHsI peajibHOI0 TBEPAOI0 TOILUIMBA.

47 | Ponp neTydux BEILECTB TOIIMBA B IIPOLIECCE TOPEHUS TBEPJIOTO TOIUINBA. PeakinonHas
crocoOHOCTh ToruuBa. [IpoayKThl cropanusi.

48 | Vcnonp3oBaHue MOTEHIMAIBHOTO XMMUYECKOT 0 Terjla TBepaoro Toriuaa. IloiaHoTa
TETUTOBBIZICTICHHSI. XMMHYECKHE PEAaKIINHU, IIPOTEKAIOUINE TPH Ta3u(UKAIHN.

49 | Crenenb razudukaiuy TBepaoro Tormsa. KoHctanTa paBHOBecHs peakliuii KOHBEPCHH.
TexHonorust ra3suuKaIyy TBEPAOTrO TOILUINBA.

50 | YcrpoiicTBa 11 ra3uduKay TBEpAOro TOIUIMBA. ['a3udukalus KpynmHoKyCKOBOTO
TOILJINBA.

51 | lNa3uduxanus MeNIKO3epHUCTOrO TBEPJOrO TOIUIMBA. Y TJIEKUCIOTHAS ra3u(uKanus
TBEpAOro Tonausa. ['azuduxanys nbUIeBUIHOTO TOIUIMBA.

52 | OnpeneneHue CTeNEHN HEOTHOPOIHOCTH TomuuBa. Pacuer HopM oTGopa npob TomuBa.

53 | Or6op n 06paboTka 00beTMHEHHBIX MPOO ToruBa. [ToAroToBKa nMpod K aHAIH3Y.

54 | O0BbeM KOHTPOJIsl KaYecTBa TOIUIMBA HA TEIUIOBBIX JIEKTPOCTAHLIUSX.

55 | Cxema TepMuueckoil nepepabOTKH TBEPIOro TOIJIMBA HA 3JEKTPOCTAHIMH IIPU €T0
KOMIUIEKCHOM SHEPTrOTEXHOJOTHYECKOM HCIOJIb30BaHUU.

56 | Cxema KOMIUIEKCHOT'O MCIIOJIb30BaHMs TBEPIOro TorinBa Ha 6aze TOC B pexume ero
OBICTPOrO MUPOIH3a

57 | Cxema KOMIIJIEKCHOT'O UCIIOJIb30BaHus yriisi Ha 6a3e TOC npu ero nuporasudukanmu.

58 | Ha3znauenue macesn. Busbl cMa309HBIX MaTEpUAIOB M CITOCOOBI UX TTOJTYYCHHSL.

59 | Knaccudukaius MuHepaiabHbIX Macen. CBONCTBA U XapaKTEPUCTUKU HEPTSIHBIX U
CUHTETHUYECKUX Macel.

60 | Crapenue He(TAHBIX Macel B Ipoliecce ux dKcIutyaranuu. [Ipucaaku, ymydatomniye
JKCIUTyaTallMOHHBIE CBOKCTBA Macell. IIpuemka macern.

61 | BXoJgHOH KOHTPOJIb KauecTBa Maces. JKCIUTyaTallHOHHBIN KOHTPOJb KauyecTBa TYpPOMHHBIX




Macell.

62

TpancdopmaropHbie Macia U X Ha3HaueHue. MeTobl XpaHeHHs TpaHc(hopMa TOPHOTO
Maca.

63

Kontpons kauectBa TpancdopmaropHoro macia. u3nKo-XUMHUECKUE CBOICTBA
TpaHC(OPMATOPHBIX Macel.

64

Opranu3zaiys ra3ocrnacareilbHON Ci1y>KObl Ha IPEIIPUSITHH

65

OyHKIMKH U chepbl NeHCTBUS ra30cnacaTelbHON CIIyKObl Ha IPEIITPUITHH

O0pasen OuiieTa Ko BTOPOii pyOesKHOH aTTecTaluu

I'po3HEeHCKMIT ToCyIapCTBEHHBII HEPTIHON TeXHHYECKUH YHUBEpCUTET uM. akaa. M./l. MuuioHImkoBa

MHUHHCTEPCTBO HAYKH U BhICIIEro oopazoBanust PO

WHCTUTYT 3HEPreTUKU
Kagpeopa «Tennomexnuxa u euopagnuxay

Buaer Nel

Il pyoexcnas ammecmauus

JucnnnuHa: «TexHOoIorn4eckue YHEProHOCUTENN PEATIPUITHIIN

1 KOHTpOJIB 34 COCTOAHHUEM OXPaHbl TPpyJa B ra30BOM XO3SHCTBE.

2 | BeimongHeHe ra3oriaMeHHbBIX padoT Ha Ta30MPOBOIAX.

3 | CucreMmsl moagavu IbUIA B TOIIKY KOTCJIBHOI'O arperara.

3aB. kadenpoii «TennorexHuka u rupaBIuKa» P.A-B. Typunyes

71.2. Bomnpochl k 3a4eTy no aucuuiinie «TexHoJJornyeckne YHEProHOCUTE N NP eANnpPH ITHID

OcHOBHBIE 33/1a4M TOIUIMBOCHAOXKEHUS npennpusatus. [IpupoHble 1 HCKyCCTBEHHbBIE ra3bl
u ux coctaB. OCHOBHbIE CBOWCTBa IHpPHUPOAHOro rasza. IlpeumyinecTBa U HEIOCTaTKU
IIPUPOJHOIO rasa.

CBenenus o cucremax rasocHaOxeHus. TpeOoBaHus K roprouuM razam. OCHOBHBIE
ra3oBble MecTOpoxkaeHus Poccun..

Knaccudukanust Mectopokaenuit nmpupoaroro rasza. Kiaccudukainus ra3omnpoBOOB.
Jlo6b1va, nepepaboTKa Ha MECTe TPAHCIOPT NMPUPOAHOTO raza.

Marepuansl U TEXHUYECKHE U3/IeNINUsI B CUCTeMax razopacnpenenenus. [Ipoknanka
ra3onpoBoioB. [lo3eMHbIe U Ha/I3€MHBIE Fa30MPOBOJIBI.

3amuTa ra3onpoBOIOB OT KOPPO3UU. METOIbl 3alluThl CTadbHBIX Ta30MPOBOIOB.
["a3oBble QUIBTPBHI.

IIpenoxpaHuTenpHO-3aII0pHBIE KJIAITaHBI. Perymsitopsl JABIICHUS rasa.
ITpennoxpanuTenbHO-cOpocHbIE KianaHbl. Mi3mepeHnue pacxona rasa.

OCMOTp TEXHHYECKOTO COCTOSIHHSA, TEXHHYECKoe OOCTyXUBaHHe, TEKyIIUH U
kanuTaneHeli  peMoHTHL. Ilyck TPII B pabory. Ilepexonq Ha pabory ¢ JMHUH
perynupoBaHus Ha Oaiirac.

ITepexon Ha paboty ¢ Oaitnaca Ha nuHuio peryaupoBanus. Otkntouenue I'PIT (I'PY).

O6mume TtpeGoBaHUS K MPOKJIAAKE BHYTPEHHHX Ta30lMpoBOAOB. | a30cHaOKeHUE
MPOU3BOJCTBEHHBIX YCTAHOBOK U KOTJIOB.

10.

[IpucoennHenue ra3onpoBOAOB K JCHUCTBYIOIIMM CHCTEMaM. |E€XHOJOTMYECKUE
KapThbl BPE3KU Ta30IPOBOJIOB.




11.

BrinonHeHHue ra3omjiaMeHHbIX pa60T Ha HaJA3CMHLIX I'a30IIpOBOJaX. 9KCHJ’IyaTaHI/IH
IMOJA3CMHBIX U HAA3CMHBIX I'a30IIPOBOAOB

12. | Texaudeckoe OOCIY)XMBaHUE HAI3EMHBIX Ta30MPOBOJOB. TEKymMA W KamuTaJIbHBINA
PEMOHT Ha/I3€MHBIX Ia301IPOBOIOB.

13. | McnplTanus ra3o0npoBOIOB HAa IPOYHOCTH M ILIOTHOCTh. IIpHeMKa Ta3olpoBOIOB B
DKCIIyaTalHIO.

14. | BzaumooTHOILIEHUE NPEANPUATUI C Ta30BBIMU X03siiicTBaMu. PeMOHTHO-
npoduiIakTuyeckue padoThl HAJJ3EMHBIX [a30IIPOBOJIOB.

15. | Opranuzanus Ta30BOM CITy>KOBI IPEANPUATUN. B3auMOOTHOIIEHHE IPEANPUATHIA C
ra30BbIMU XO3S5I1ICTBAMH.

16. | BBox B 3KCIITyaTalmio ra3oBoro 000pyaoBaHus. BeimonHenue ra3omiaMeHHbIX paboT Ha
ra3onpoBoJiax.

17. | lloarotoBka nepcoHana, KCILTyaTUPYIOLIEro ra3oBoe Xo3sicTBo. [IpoBepka 3HaHui
«[IpaBun 6e30macHOCTH CHCTEM ra3opacrnpeiesieHus U ra3onoTpedaeHus» pyKOBOAUTENEH,
WH)KEHEPHO-TEXHUYECKUX paOOTHUKOB, pabounX, 3aHATHIX IKCIUTyaTallMei ra30BOro
xo3s1cTBa. KOHTpOIIb 33 COCTOSIHMEM OXpaHbl TPYAA B ra30BOM XO3SIMCTBE.

18. | I'openne HemoJBMXHOH razoBoi cmecH. PpoHT ropeHus. CKOpPOCTh pPacHpOCTPAHEHUS
I1aMeHHU. ['opeHne aBuKyIencs ra3oBol CMeCH.

19. | Cxuranue ra3oBoro TOIJIMBA B TONKaxX MapoOBbIX KOTJIOB. Au(y3nOoHHBIN pesKuM ropeHus
raza B Tonkax. CMEIIaHHbIi peXUM ropeHus ra3a B TONKax.

20. | Knaccugukaius 1 OCHOBHbIE XapaKTEPUCTUKU TONOYHbIX Ma3yToB. [Ipuem ma3yra Ha
npennpustii. CIiuB Ma3zyTa U3 IUCTEPH.

21. | ®unbTpel rpyoOH U TOHKOK OuuCTKU Ma3yTa. [logorpeBarenu mazyra. Hacocsl ains
nepeKayky Ma3yra. Ma3yToXpaHWINIIA.

22. | Ilpucanku K Ma3zyty. Bujpl 1 Ha3HaYeHUeE NPUCAJOK U UX cBoMcTBa. Jlo3upoBaHue.

23. | Texauka 6€30MacHOCTH ITPH 0OCITY)KUBAHUU Ma3yTHOTO XO3SIICTBA.

24. | PacnbuinBaHue XUAKOro TouMBa. CTeneHs Apo0sieHus! Karelb KUAKOrO TOIUIHBA.
KoTtenbHOE TOIIMBO U €ro cBoicTBa. MeToAbl NOATOTOBKU Ma3yTa K CKUTAHUIO

25 | Texnuka 6e30macHO pabOTHI IPU UCTIONB30BAHUH KOTEJILHOTO TOIUIMBA U TP €T0
XpaHeHuu. KauecTBo pacnbuInBaHus AKUAKOTO TOILIMBA. |'OpeHne Karm JUCTHUIIISTHOTO
TOILINBA.

26 | I'openue mazyra. @poHT ropenus. ['openue netydnx BeuiecTs. [ 'opeHre KOKCOBOTO
OCTaTKa. Y MEHbIIIEHHE HEI0KOra.

27 | CoiicTBa U XapaKTePUCTUKU TBEpAOTo TormBa. CHaOKeHne NpeAnpUsITUI TBEPAbIM
toruiBoM. [InotHocTs. [lopuctocTs. ChlllydecTh TBEPAOTO TOILUIMBA

28 | Bugsl u cTpyKTypa TBEpI0ro TomiauBa. MexaHuueckasi IpOYHOCTb TBEPOTO TOIIIIMBA.
Brixox neryuunx BemectB. CriekaeMocTh. Temnodu3ndeckrne CBONCTBA TBEPJOT0 TOITNBA

29 | IlpuHIMIBI OpraHU3alyy TOIUIMBHOTO X03sICTBA TBEPIOTO TOIIUBA MPEIPUATHS.
[TpuHIMNIMATBHBIE CXEMbI KOMIIOHOBKH 000pY/10BaHNUs TOINTIMBHOTO X035HCTBA.

30 | docTaBka TBEpIOro TOIIMBA U €ro pa3rpyska. basucHble, pacxoaHble (ONepaTUBHBIE),
pe3epBHBIE aBapHilHble, epeBanoyHble ckiaaabl. [lITabenu TBepaoro Tonausa.
ITpenoTBpanieHre caMOBO3ropaHysl TOIUIMBA.

31 | [IpuHIMNHaTBHAsT TEXHOJIOTHYECKask cxeMa TorumBonoaayn TOC, paboTaromield Ha
TBEpAOM ToIIMBE. [IpuemMHble pa3rpy3ouHsle ycTpolicTBa. XpaneHue Tomnusa Ha TOC.

32 | PasmopaxuBaronue ycrpoiicta. JIeHTouHble KOHBeHEepbl. JIpoOMIIbHbBIE YCTaHOBKH.
BcrnomoratenbHble MEXaHU3MbI TOIUIMBOIOIAYH.

33 | Bynkepsl cuctemsl TomuBonoaayn. Cxema npeaBapUuTeTbHON MOATOTOBKU TBEPAOTO
toruiiBa. CxeMbl 0J1a4M TOIUIMBA B KOTEJIBHYIO.

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

35 | Cucrembl MBUICTTPUTOTOBIICHHSI. DJIEMEHTBI CHCTEM ITBUICIIPUTOTOBIICHHS: CETapaTopsl,
LIMKJIOHBI, KJIallaHbI-MUTAJIKH, IBUICTUTATEIH, IbUIEOTAEIUTENN, MEIBHULIBI JUIS
npUroToBIeHHs NbUIH. CHCTEMBI IT01a4YH MbUIH B TONKY KOTEIHHOIO arperara.

36 | TexHuka 6€300aCHOCTH IPU OOCITYKUBAaHUM 000PYTOBAHUS JJISI CKUTAHUS TBEP/IBIX




TOIIJINB.

37

l'openue yrnepona. Kunernueckuid pexxum ropeHust TBepAoro Tommsa. Juddy3noHHbiit
peKuM ropeHus Teepaoro Tomiusa. Ckopocts ropeHus. OcoOeHHOCTH FOPEHUs PEaTbHOTO
TBEPJOr0 TOILINBA.

38

Posb stleTy4nx BelecTs TOIJIMBA B ITPOLIECCE TOPEHUS TBEPAOTo ToIuBa. Peakiimonnas
c1ocoOHOCTh TOIIMBA. [IpoIyKTHI cropanusl.

39

Hcnonp30BaHne NOTEHIMAIBHOIO XUMHUYECKOTO TeIlIa TBepAoro tommsa. [loaHora
TETUIOBBIACTICHUS. XMMHYECKHE PEAaKIIUH, IPOTEKAIONINEe pY Ta3udukanuu.

40

Crenenb razudukanuu TBepaoro Tomimba. KoHcTanta paBHOBecHs peakuii KOHBEPCHUU.
TexHonorus ra3uuKanuy TBEPAOTO TOIINBA. Y CTPONCTBA IS Ta3U(UKALIUU TBEPIOTO
torurBa. ['a3udukanus KpymHOKYCKOBOT'O TOILJIMBA.

41

["a3udukanys MEIKO3EepPHUCTOTO TBEPAOTO TOTUIUBA. Y TIICKUCIOTHAs ra3udukanus
TBEpAOro Torausa. ['azuduxanys npuIeBHIHOTO TOIUIMBA.

42

OnpezeneHue CTENIEHN HEOTHOPOTHOCTH TOILTHBA. PacdeT HOpM oTOOpa Mpoo TOILIHBA.
Ot60p 1 00paboTka 00BEAMHEHHBIX TPOO ToTUMBA. [loroTOBKA MPOO K aHAIU3Y.

43

O0BeM KOHTPOJIA Ka4€CTBA TOINIMBA HA TCIVIOBBIX 3JICKTPOCTAHIIUAX. Cxema TepMquCKOﬁ
Hepepa60TKH TBCPAOTO TOIJIMBA HA 3JICKTPOCTAHIHHU ITPU €TO0 KOMIIJICKCHOM
OHCPIroTEXHOJIOTMYCCKOM HMCITI0JIb30BaAHNUN.

44

Cxema KOMIIIEKCHOTO UCIOJIb30BaHUs TBEPAOro TorunBa Ha 6aze TOC B pexume ero
OBICTPOTO MUPOIIH3a

45

Cxema KOMIUIEKCHOTO UCTIONb30BaHus yrisi Ha 6a3e TOC npu ero nuporasudukanuu.

46

Ha3nauenue macein. Busibl cMa30uHBIX MaTe€pUatoB U CIIOCOObI UX MOJIyYEHHUS.
Knaccugukarus munepanbHbix Maced. CBOHCTBA U XapaKTEPUCTUKUA HEPTIHBIX U
CHUHTETUYECKUX Macell.

47

Crapenue He()TSHBIX Macell B polecce ux dKciutyaranuu. [Ipucaaku, ymydmiatomnye
9KCIUTyaTallMOHHBIE CBOWCTBA Macel. [IpreMka macen. BxomHo# KOHTpOJIb KauecTBa
Macesl. DKCILTyaTallMOHHBII KOHTPOJIb Ka4eCTBA TYPOMHHBIX Maced.

48

TpanchopmaropHble Macia U UX Ha3HAUYeHUE. MeToabl XpaHeHHs TpaHchopMa TOPHOTO
Mmacia. KonTposib kauecTBa TpaHchopMaTopHOro Macia. PU3nKo-XMMHUYECKHE CBOMCTBA
TpaHCcHOPMATOPHBIX MACE.

49

Opranu3anus razocrnacaTeabHol ciayxO0bl Ha npeanpustid. yHkuuu u chepsl qecTBus
ra3zocrnacarelbHON Ci1y>KObl Ha IPeIPUSITHH

OoOpa3sen Oui1eTa K 32a4eTy IO JMCHHUILIHHE

I'po3HeHCKHI rocynapcTBEHHBIN HE(DTSIHOW TEXHIYSCKUH YHUBEPCHTET UM. akan. M.J[. MumroHImkoBa

MUHHCTEPCTBO HAYKHU ¥ BEICIIETO 0Opa3oBaHus PO

VHCTHTYT HEPTeTUKH
Kageopa «Tennomexuuxa u euopagnuxay

JlucuurinHa TexHOJI0THYECKNE YHEPTOHOCHTEIN NPeANPUSITHI
Cemectp - 5
I'pynma TIC-24, 3011 -24
Buser Ne 1

B3anmooTHOIIEHNE TPEANPUSATHN C Ta30BBIMU X031ICTBAMH.

TexHuka 6€30MacHOCTH NpU 00CTYKHMBAHUHM Ma3yTHOTO X034HCTBa.

HpI/IHI_II/IHI/IaHBHaSI TEXHOJIOTHYCCKasa CXEMa TOIIJIMBOIIOJa4n TBC, pa60Ta10LueI71 Ha TBEpAOM
TOIIJINBE.




3aB. kadenpoit
«TennoTexHuka v TUIpaBINKa P.A-B. Typnyes

7.3 Texkyuiuii KOHTPOJIb

RO ~NoO LN E

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

0.
11.

Bonpochl kK NIpaKTHYEeCKUM 3AHATHAM

KayecTBO pacnbuinBaHus KUAKOIO TOIUIMBA. ['OpeHre Karm AUCTHIUISITHOTO TOIIIMBA.
I'openne MazyTa u KoTenbHOro ToruBa. poHT ropeHus.

I'openue netydnx BeuiecTs. 'opeHre KOKCOBOIO OCTaTKa. Y MEHbILIEHUE HEJOXKOTa.
CBolicTBa M XapaKTEPUCTUKU TBEPIOTO TOILIMBA

CHab>xeHue npeanpusTHIA TBEPIbIM TOIUIMBOM

[1n0THOCTB, TOPUCTOCTD, CHIITYYECTh TBEPOTO TOILUIMBA.

MexaHnueckasi IpOYHOCTh TBEPIOr0 TOIIMBA

Beixon neryunx BemecTB. CriekaeMocTh. Ternopusndyeckue CBOWCTBA TBEPIOTO TOILIIHBA
[TpuHIMIBI OpraHU3alMy TOIUIMBHOTO X03511CTBA TBEPAOIO TOIUIMBA HA MIPEAIPUATHSL.
[TpuHIMNIAaTBHBIE CXEMBI KOMIIOHOBKH 00OPYAOBaHUS TOIUIMBHOTO XO3AHCTBA.
JlocTaBka TBEpJIOro TOIJIMBA U €ro pasrpyska. basucHele, pacxoaHble (ONepaTUBHbBIE), PE3EPBHBIE
aBapUiiHbIE, IEPEBAIIOYHBIE CKIIA/IbI.

HITaGenu TBepaoro Tommaa. [IpenorBpaiienue caMoBO3ropaHus TOILIMBA.

[Ipuemuble pa3rpy3o4Hble ycTpoiicTBa. XpaHeHue Toraua Ha TOC.

Pacuer TemioThl cropaHusi TOIUIMBA 110 JAHHBIM 3JIEMEHTHOI'O M TEXHUYECKOTO COCTaBa.
[lepecueT TenaoTHI CropaHus ¢ OJJHOM Macchl Ha APYTYIO

Omnpenenenue 3aTpaT TEIUIa Ha pa3MOpaKUBaHHE Ma3yTa B 3MMHEE BpeMs.

TenoBoii 1 BO3yHIHBINA OalaHC CUCTEMBI NTbUIETIPUTOTOBJICHUS.

Pacuet TeopeTrueckoro u AeHCTBUTEIBHOIO pacxo/ia BO3/lyXa Ha TOpEHHUeE.

Pacuer TeopeTnueckux u A€WCTBUTEIBHBIX 00BEMOB IIPOJYKTOB CTOPaHMSL.

Pacuet cocTaBa npoayKTOB CrOpaHusl.

Pacuer ko3¢ unmenta n30bITKa BO3TyXa.

Omnpenenenue TenaoBoOro danaxca mpouecca ra3u@uxanyuy TBEpAOro TOIIMBA.
Onpenenenrne MaTepruaabHOTO OaaHca mporecca ra3uuKam yriis.

Pacuer npouecca nuposin3a yris Ipy ero KOMIUIEKCHOM HUCIOIb30BAHUU.



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

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepun onleHMBaHus pe3yJibTATOB 00yYeHHsI HaumenoBanue
KOMIIETeHI[UHU OLICHOYHOI'0
menee 41 0ajs10B 41-60 6as10B 61-80 0aJs10B 81-100 6as10B cpeacrsa

(HEYI0BJIETBOPHUTEJIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaM4YHO)

OIIK-3 CriocobeH 1eMOHCTpUPOBATh IPUMEHEHHE OCHOBHBIX CITIOCOOOB IMOJIy4YeHHUs, IPeoOpa3oBaHusl, TPAHCIOPTA U HCIIOJIb30BAHMSI TEILIOTHI B
TEIJTIOTEXHUYECKUX YCTAaHOBKAX U CUCTEMAaX.

3HATb:

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

— OCHOBHBIE 33/1a4H
TOTUTMBOCHAOKEHUS TIPEATIPUSATHS;

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

— o0mue cBeACHUS O CUCTeMax
ra3ocHa0xeHus, TpeOOBaHuUs K
TOPIOYMM razaM, CXeMbI
ra30pachpeIeIUTeILHBIX CHCTEM,
npaBuiia 6€30MacHOi pabOThl Ha ATHX
CUCTEMax, MEPOTIPUSTHS T10
peCypcoIHeprocOepeKeHHIO;

— IIpaBuIa DPOKIAJKU MOA3EMHBIX U

chal"MeHTapHBIe 3HaHUA

Henonuele 3Hanus

CdopmupoBaHHEIe,
HO Coiep Karine
OTACJIbHBIC
IpOOEITbl 3HAHUSA

CdopmupoBanHbie
CHCTEeMaTHYECKUE
3HaHUA

Bompocsl k
PyOeKHBIM
arTecTalusM,
YCTHBIH 0npoc,
PTP Temnl
MPAKTHUYCCKUX U
nabopaTopHBIX
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.

‘YMeHwusI MOoTHbBIe, CdopmupoBaHHBIe
yMeThb:
JIOMYCKAKTCSI Vaeris
— paborath ¢ KIaccupuKausaMu HeOoIbIIne
omnoOKu

MECTOPOXKACHUN IPUPOAHOIO Ira3a u
HeTH;

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

YHacTUyHbIE yMEHUA Henonueie ymenus

OCMOTPOB U TEKYIIETO PEMOHTA;

—  OCYILECTBIATH IPUCOECTUHEHUE
ra3oIpoBOJIOB K JIEHCTBYIOIINM
CUCTEMaM, OCYIIECTBIATh
ra3ocHa0eHHe IPOU3BOJICTBEHHBIX
YCTaHOBOK Y KOTJIOB C
UCIIOJIb30BAHUEM METPOJIOTMYECKUX
CXeM;

— HNPUMCHATH MCTOABI 11O IMMOATOTOBKE U




CKUTaHUTO TBEPAOTO TOIIMBA U
TOIOYHOT'O Ma3yTa.

BJIaJ1€eTh:

CXEMaMH Ta30pacipeIeIUTEeIbHBIX
CHUCTEM, DKCITyaTallel CUCTEM
pacnpeneneHus U UCIIOIb30BaHUS
rasa;

OpraHu3aIys Ta30BOU CITYKOBI
NpEeANPUITHI, SKCILTyaTauuen
ra3oBOro 000pyJI0BaHUs
MPOMBIIIICHHBIX, KOMMYHAIbHBIX
PEIIPHUITHA U KOTCIBHBIX;
MaTepHalaMi ¥ TEXHUYECKHUMH
U3JICTTUSMH TPUMCHSIOIINXCS B
CUCTEMaXx Ta30pacrpeciiCHuUs;
00ImuyMH TPEOOBAHUSAMH K IMPOKJIIAIKE
BHYTPEHHUX Ta30MpPOBOJIOB,
METOAaMH MOATOTOBKHU U CKUT'aHUS
ra3oBOTO TOILJIMBA;

METOJIaMU CHaOXEeHHE MPEATNPUATUI
KUJKUM TOTUTMBOM Y4acTBOBAaTh B
THUIIOBBIX, IUNIAHOBBIX MCIBITAHUAX U
PEMOHTAX TEXHOJIOTUIECKOTO
000py1I0BaHUSI, MOHTAXHBIX,
HAJTaJIOYHBIX U ITYCKOBBIX paboTax, B
OpTraHU3aIH MPOPIIAKTUYECKUX
OCMOTPOB U TEKYIIETO PEMOHTA
obopymoBaHus

YacTuuHOE BIIaJcHHE
HaBBIKAMU

Hecucrematnueckoe
MPUMEHEHUE HaBBIKOB

B
CUCTEMAaTUYECKOM
MIPUMEHEHUHT
HaBbIKOB
JIOITYCKAIOTCS
poOeTIBI
3HAHUU

VYcnemnoe u
CUCTEMATHUECKOE
MIPUMEHEHUE HABBIKOB




8. OcoGeHHoCTH peasM3auuu JUCHMILIMHBI VIS MHBAJUI0B U JIMI C

OrpaHH4Y¢HHBIMH BO3MOKHOCTAMMU 3/10POBbSA

Jns  ocymiecTBIEHUSI TPOLEAYpP TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH W IMPOMEKYTOYHOU
aTTeCTallui OOYYaIOUIMXCS CO3/1aHbl (POHIBI OIIEHOYHBIX CPEICTB, aJallTUPOBAHHBIC Ul MHBAJIHIOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSl M TO3BOJISIOIIME OIEHHUTH JOCTIKEHHE HUMH
3aIUIAHUPOBAaHHBIX B OCHOBHOH 0O0pa30BaTENFHOM NpoOrpaMMme pe3yilbTaTOB OOy4YeHHS U YpPOBEHb
CcOPMHUPOBAHHOCTH BCEX KOMIICTEHIIMH, 3asBIEHHBIX B 00Opa3oBaTenbHOH mporpamme. Dopma
NPOBEACHUST TEKyIIeH aTTecTalu s  CTYJCHTOB-MHBAJIUIOB YCTAHABIMBACTCS C  Y4YETOM
WHIMBUYAIBHBIX TCUXO(U3MYECKHX 0COOEHHOCTEeH (YyCTHO, MHCbMEHHO Ha Oymare, MUCHBMEHHO Ha
KOMITBIOTEpe, B (opme TecTUpoBaHUs U T.m.). Ilpm TectupoBanum it cIaOOBHUASIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKpyHMHEHHBIM mpudroM. Ha sx3ameH mpuriamraercs
COIPOBOKAAIONINI, KOTOpPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKACHUE CTyAeHTy. llpum
HEOOXOMMOCTH CTYACHTY-UHBAIUAY PEJOCTABISACTCS JOTIOTHUTEIBHOE BPEMS ISl OJTOTOBKH OTBETA
Ha O9K3aMmeHe (wiaM 3adere). OOydarouqyecs ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMH 3/10pOBbSl U
oOydJarormuecs: WHBAJIHIbl OOECIEYMBAIOTCS MEYaTHBIMH W JJIEKTPOHHBIMH  00pa30oBaTeIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIC TOCOOHMS I CaMOCTOSATENbHOW paboTel W T.A.) B Qopmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) U1l MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTSIMU 37I0POBBSI 110 3PEHHIO:

- JUISL cJembIX: 33/JaHus Ui BBIIOJIHEHHWS Ha CEMUHAapax M MNPAKTHYSCKHX 3aHATHIX
oopmisiroTcst  penbeHO-TOUCUHBIM MpUpTOM bpaiinst wnm B BUAE SJIEKTPOHHOTO JOKYMEHTa,
JTOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIIEIHUAIM3HPOBAHHBIM TPOTPAMMHBIM OOECIICYCHUEM JUISI
CIIETIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMCbMEHHBIE 3aJIaHHsI BBIITOJIHAIOTCS Ha Oymare penbedHo-
TOYEYHbIM wIpUpTOM bpaliias HIM Ha KOMIBIOTEPE CO CHENHMAIM3HUPOBAHHBIM POrPaMMHBIM
obecriedeHneM sl CIENbIX MO0 HAJAMKTOBBIBAIOTCS ACCHCTEHTY; OOYYarOIIMMCS ISl BBIOJHEHHUS
3aJJaHAs TIPU HEOOXOTUMOCTH TMPEIOCTABISACTCS KOMIUIEKT NMHCBMEHHBIX MPHHAMIEKHOCTEH u Oymara
IUIE  TUChbMa  penbePHO-TOYCUHBIM IIpH(TOM bpaiiisg, KOMOBIOTEp CO CHENHATH3UPOBAHHBIM
IPOrpaMMHBIM 00€CTIeYeHHEM IS CIIEMbIX;

- IS c1a0oBUAAIIMX: o0ecreunBaeTcsl HHANBHIyaJIbHOE PAaBHOMEPHOE OCBEIIEHHE HE MEHee
300 mrokc; oOywaromuMmcsl Il BBINOJHEHHS 3a/laHus MpU  HEOOXOAMMOCTH IpPEAOCTaBIISIETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BAHUE COOCTBEHHBIX YBEIMUYMBAIOIINX
YCTPOICTB; 3a/laHMsl U1 BBITIOJIHEHUS 3a/laHUI 0OPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) JUI. MTHBAJIUIOB U JIUILL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- IJISl TJIYXHMX M €J1a00CBIIIAIIMX: 00eCTeunBaeTCsl HATMUME 3BYKOYCHIIMBAIOIIECH armaparypsl
KOJJICKTHBHOTO  TIOJIH30BaHUS, npu  HEOOXOAUMOCTH o0yJaromuMcsi  TPEAOCTABISAETCS

3BYKOYCHUJIMBAro1as afrmaparypa HWHAWBUAYAJbHOTO  IIOJIb3OBAHMUA, NpeaAOCTaBIAOTCA  YCIYT'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux [OMYCKaeTCss TPUCYTCTBHE AaCCHCTEHTA, OKa3bIBAIOMIETO YCIYTH
TU(IOCYpIOTIepeBOUMKa (MOMUMO TpPeOOBaHU, BBIMOJHSIEMBIX COOTBETCTBEHHO Ui CJCMBIX H
TIIYXHX);

3) JUIS JIAI] C TSDKENBIMU HApYIICHUSMH pPEYH, TIYXHX, CIa0OCHBIIANIMX JEKIUd U
CEMHUHAPBI, TPOBOANMBIC B YCTHOU (popMe, TPOBOSATCS B MUCHBMEHHOU (opME;

4) JUIS WHBIAIOB W JIMIl C OrPAHMYEHHBIMA BO3MOXHOCTSMHU 3J0POBbS, HMEIOIIHNX
HAPYIIEHHS] ONMOPHO-IBUTATEIHLHOIO anmapara:

- JUId JIMI C HApYIICHUSMH OIOPHO-JBHUIAaTEIbHOTO allapara, HapYIICHUSMH JBUTATEIbHBIX
GYHKIUH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MUCHhMEHHBIC 3aJlaHus
BBITIONHSIOTCS HA KOMITBIOTEPE CO  CICHHUATM3UPOBAHHBIM IPOTPAMMHEIM  OOCCIICUYCHUEM  HITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJHCHUE 3a/IaHUil (TECTOB, KOHTPOJLHBIX paboT), MPOBOIAMMEIC B

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

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

9.1 JIuteparypa

1. | Jlykyrun b.B. Cucremsl 251eKTpOCHA0KEHUS C BETPOBBIMHU U COTHEUHBIMU
ANEKTPOCTAHIMSIMHU [ DIEKTPOHHBIN pecypc]: yuedHoe mocobue/ Jlykyrun b.B., Mypasines
N.0O., [InotaukoB N.A.— DneKTpoH. TeKCTOBbIE JaHHbIe.— ToMcK: ToMCKuUiA
nonuTexHuyeckuit ynusepcuret, 2015.— 120 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/55208.html.— 3BC «IPRbooks»

2. | Boponun A.M. CoBpemMeHHBIE TPOOIIEMBI TETIIOTra30CHA0KEHHUS HACETICHHBIX MECT U

IpeanpusIThi [ DIeKTpOHHBIN pecypc]: yuebHoe nocobue (kypce nexuuit)/ Bopounn A.M.—
DneKTpoH. TeKCToBbIE NaHHble.— CtaBponois: CeBepo-KaBkaszckuil penepanbHbIil
yHuBepcureT, 2014.— 199 c.— Pexxum nocryna: http://www.iprbookshop.ru/63223 . html.—
3BC «IPRbooks»

3. | TeroBsie cetn. CoBpeMeHHBIE pelIeHus [ DIeKTPOHHBIN pecypc]: Tpyab! KoHbepeHnu/
1O.B. banaban-Upmenns [u ap.].— DIEKTpoH. TEKCTOBbIE NaHHble.— MockBa: HoBoctu
terutocHadxenust, 2005.— 180 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/5030.html.— 3BC «IPRbooks»

4. | Paganbckas T.A. IloBbienne 3()(peKTUBHOCTH CUCTEM XpaHEHUsS U TPAHCIIOPTa KUIKUX
TOTIJIMB JUIsI KOTEJIBHBIX U TEIJIOBBIX CTAaHLUH [ DJIEKTPOHHBIN pecypc]: yuebHoe nocodue/
Padansckas T.A., Mancypos P.111., Xmenbaunxuii I1.E.— DnexkTpoH. TEKCTOBbIE
nanHble.— HoBocuOupck: HoBocubupckuii rocy1apcTBEHHbBIN apXUTEKTYPHO-
crpoutenbHblid yHUBepcuteT (Cudcrpun), 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]: yuebnuk/ ABaroHuH E.I'.— DeKTpoH. TeKCTOBbBIE
nanHble.— MockBa, Bonorna: Madpa-Nrxenepust, 2019.— 300 ¢.— Pexum mocryma:
http://www.iprbookshop.ru/86595.html.— 3B5C «IPRbooks»




B) UHTEepHeT-pecypcebl
HNuTepHer pecypc - WWW.QStou.ru, smnexktponnsie 6ubnmoreunsie cuctembl (OBC): «IPRbooksy,
«KoncynbTaHT cTynenTa», «Ilbooksy, «Jlauby.

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

amursu.ruy...article... Texnonoruaeckue. . .npeanpusTail. pdf
uup.samgtu.ruysites/uup.samgtu.ru/files/tex ...
referats.allbest.ruITpoussoactBo u Texuonorun>8700154617.htm
rud.exdat.com>docs/index-813776.html

SHRU IR I

9.2 MeToanyecKHe YKa3aHHUA 110 0CBOCHHIO THCHUILIMHBI (Iprioxkenue 1)

10. MaTepuajibHO-TEXHUYECKOe 00ecneyeHne TUCIIUTIIMHbI

Knacc ¢ mnepcoHalbHBIMH KOMIBIOTEpAMH ISl TIPOBEIACHHS NPAKTHUECKUX 3aHATHH U
BUPTYaJIbHBIX T1a00PATOPHBIX PadOT.
Vuebnas aymuropus kapeapst "T u I, Ne2-21, Nel1-19%  cHabxeHHAs MyIbTUMEINHHBIME CPEICTBAMU
JUTSL TIPEICTABJICHUS TIPE3EHTAINN 1 MTOKa3a Y4eOHbIX (DUITBMOB.

11. lonosiHeHns1 U MI3MEeHeHHs B padoueil mporpaMMe Ha y4eOHbI 1o

JlomonHeHUsT ¥ W3MEHEHHs B pabouyue MpOorpaMMbl BHOCSTCS €XKETOJHO Iepell HayajioM HOBOTO
yuebHoro roga mo ¢opme. M3MeHneHnus AOMKHBI O(QOPMIISATHCS JOKYMEHTAIBHO M BHOCATCS BO BCE
YUTCHHBIC 3K3CMILIAPHI.

[IporpamMma cocTaBiieHa B COOTBETCTBUU € ['OCyIapcTBEHHBIM 00pa30BaTENIbHbIM CTaHIapTOM
BbICLIEr0 NpodeccuoHambHOro obOpa3zoBanus 1o HampasiaeHuto 13.03.01. «TennosHepretuka u
TEIJIOTEXHUKA.

TexHosornyeckne FHEProHOCUTE M NpeANpuATHii (Hamuuue obopynoBanus u TCO)

1 | Jlabopatopuslii koMiuteke "Termnonepenaya npu kousekuu u ooayse" TIIK-010-9JIP-01
(9 nabopaTopHbIX padboT)

2 | YueOHO-mabopatopHbiit KomIuieKke «TernnooOMeHHIKN
(4 nabopaTopHBIX pabOTHI)

3 | YuebHo-nabopatopHas yctaHoBka «/3ydueHre MpUHIMIA JEHCTBUS  TOPEHUS TOTUIMBA
Ha KUJIKOCTHOM M Ta30BOM TOPEIIKAX)»

4 | BuptyanpHblil yueOHBIH KOMIUIEKC «TenaoBble 2IeKTPOCTAHIIUN

Kommreke NpeaAHasHavYCeH Il HCCIEA0BAHMS IIPOLECCOB HaCTpOﬁKH ¥ HaJIaJIKU CHCTEM TETUTOBOM JJICKTPOCTAHINH, a TAKKE€ KOHTPOJISA
1 MOHUTOPHUHTA COCTOSAHMSA 3JIECMEHTOB CUCTEM BO BPEMSA UX pa60TLI 1 IEMOHCTpALX BIIUAHUA U3SMECHCHU ITAapaMETPOB 3JIEMCHTOB.
Iporpamma cozepskHuT rpadIecKyro HHPOpMaLUIo, H300paKeHUsI MOHUTOPOB, TAHETN YIIPABICHHUS H COOOIIEHHS aBapHITHOM
CUTHAJIM3allM1 aHAJIOTHYHBIC pEAJIbHBIM.

B cocTtaB BXoauT:

1. HepCOHaJ’ILHBIﬁ KOMIIBIOTEP, MOHUTOP, KJIaBHaTypa, MbIIIb.

2. HpeZ[yCTaHOBHCHHOC CICHUAIUZUPOBAHHOE IIPOTrPaAMMHOE obecrieucHme

S) KoMmmiekT miiakaToB 560x800 mv, M300pakeHne HaHECEHO HA MIIACTUKOBYIO OCHOBY TOJIMHOM 4 MM
u pazmepoM 560x800 mm. Mzo0pakeHne obnagaeT BOJOCTONKAME cBoiicTBaMu. Kakaplif mrakat uMeeT
9JIEMEHTBI KPETJICHUS K CTEHE.

6 | Dkcruryaramus TeIUIODHEPTETHUECKUX YCTAaHOBOK M ceTeit (16 mT.)

6.1 | «Temomaccooomen» (16 mrT.)

6.2 | TexHOJOTHYECKHE YIHEPTOHOCUTEIU MMPON3BOACTB (16 1mIT.)

7 :‘)JIeKTp()HHbIe IJIAKATBI JIeMOHCTpaIMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTUMEANA-IIPOEKTOPa (KOMIUIEKT
ANEKTPOHHBIX M1akaToB Ha CD, mynsTumenua-nmpoekrop BENQ, HoyTOyK, 2xpan 1,5x1,5 m):):

7.1 | TemmomaccooOmen (122 miT.)

7.2 | IlpuMeHeHne Ta30BOT0 TOIUTMBA B TOTKAaX MAapOBHIX KOTIOB. (21 mr.)



http://www.gstou.ru/
http://works.tarefer.ru/
http://works.tarefer.ru/82/100530/index.html
http://refdb.ru/
http://refdb.ru/look/2224189-pall.html
http://www.amursu.ru/
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
http://referats.allbest.ru/
http://referats.allbest.ru/manufacture/
http://referats.allbest.ru/manufacture/8700154617.html
http://rud.exdat.com/
http://rud.exdat.com/docs/index-813776.html

IIpe3enTanun:

1 Teronepenaya

2 | TeruioBble ¥ ATOMHBIE 3JIEKTPOCTAHIIUU

3 | 'azocHabkeHue MPOU3BOACTBEHHBIX YCTAHOBOK U KOTJIOB.

4 | ToruiMBHBIE PECYPCHI M TOIIMBHO-DHEPreTHYeCKuii Oaganc PO

5 | YcioBHOE TOIUIHBO.

6 | Kmaccuduxkaiysi 1 MapkupoBKa TOIUIMBA.

7 | TexHnueckue XxapakTepUCTUKH TBEPAOTO TOILIUBA.

8 | OCHOBBI TYYHCTOTO TEIIOOOMEHA.

9 | TerutoBoii GasaHc mporecca rOPEeHHMS.

10 | 3axwuranue raza. ['a30BbIC TOPEIKH.

11 | CocraB razoo6pasnoro Tormmba. Kimaccudukamus roprodux rasos.

12 | Termodusnyeckue CBOMCTBA ra3000pa3HOTO TOTUIMBA.

13 | TomnmBO KOTENBbHBIX YCTaHOBOK. JKujkoe TorumBo (Ma3yt). Kimaccudukarus ma3yTos.

14 | MasytHbie hopcyHKH U ropenku. KoHcTpykimu Ma3yTHBIX GhopcyHOK. I'openku
Ma3yTHbIC, KOMOMHUPOBAHHEIE.

15 | OcHoBBI pacyeTa ra3oBbIX TOPEJIOK.

16 | Mexanudeckue GopcyHKH, (HOPCYHKHU C paCHbUTUBAIOIIEH Cpeol, KOMOMHUPOBAHHBIE
dbopcyHku

17 | KomOuHMpoBaHME ra30-Ma3yTHbIE TOPEJIKH KOTJIOB.

18 | I'azoBele ropenku. CocraB razoo0pasHoro tormBa. Kiaccuukaius roprounx razos.

19 | TexHosorus razuduKauy TBEPAOTO TOIUIHBA.

20 | Bonpocsl SKCITyaTalluy ¥ OXpaHa Tpy/ia IPH CXKUTAHUU T'a3a M KHUJJIKOTO TOTUINBA.

8 | BugeodpujabMbl:

[TpunHuun paboTsl KOTIIA;

- [TapoBoii koTen;

- [TapoBbie TYpOHHBI;

- [Iimams ropenku;

- I[BI/I)KGHI/IC KHUIKOCTHU B pa60qu KOJICECC,




[Ipunoxenue 1

MeToanuyecKkue YKazaHud Mo 0CBOCHHUIO TUCHHUIIJIUHBI
«TexHosoruueckue IHEProHOCUTEIH l'lpe}ll'lpﬂﬂTHfl»

1. MeToauyeckue yKa3aHusi JAJsl 00y4amoliuxcs MO IJAHHUPOBAHMI0O W OPraHU3AIUH
BpeMeHHU, He00X0IMMOr0 /IJIsl OCBOEHHUS TUCHHUILINHBI.

W3yueHne peKkoMeHayeTcs HauaTh ¢ O3HAKOMIJICHHUsI C pabouell mporpamMMmoi JTUCIHILIMHEI, €€
CTPYKTYpOH U colep)KaHHeM paslienoB (Moaynei), GOHAOM OIEHOYHBIX CPEACTB, O3HAKOMUTHCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIIOHHBIM 00€CTI€YeHNEM TUCIUILTNHEI.

Jucnumnimna «TexXHOJOrn4eckre SHEPrOHOCUTENN MPEANPUATHID COCTOUT U3 18 CBsA3aHHBIX
MEXIy CO00I0 TeM, 00ECTIeUNBAIOIINX ITOCIIEA0BATEIbHOE U3yYCHHE MaTepHara.

O6yuyenne 1o  guciumuinHe  «TeXHONOrHMYecKue  DHEPrOHOCUTENIH  MPEANPHUSTHIN
OCYILIECTBIISICTCS B CIEAYIONMX (hopMax:

1. AyauTopHble 3aHATHS (JCKIUHU, IPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositenbHass pabota cryaeHTa (MOATOTOBKAa K JIGKUIUSAM, OPAKTHYSCKHUM/
OPAKTUYECKUM 3aHSTUAM, TecTaM/pedeparaM/IoKiagam/cce, 1 UHBIM (opMaM MUCbMEHHBIX PadoT,
BBINOJIHEHHE aHAJIN3a KEHCOB, HHIUBUIyabHAsI KOHCYJIbTALUS C TIPETIOAABATEIIEM).

3. UnrepaktuBHble (OpPMBI MPOBEACHUA 3aHATUNA  (KOJJIOKBUYM, JICKIIUS-IUCKYCCHS,
TPYIIIOBOE pelIeHue Keica u 1p.(hopMsl).

Y4eOHbIi MaTeprall CTPYKTYPUPOBAH U U3y4eHUE AUCIMILTUHBI IPOU3BOIUTCS BTEMATUYECKOM
NOCJIEeI0BATENBHOCTH. KaxmoMy HpakTHYECKOMY/ CEMHUHAPCKOMY 3aHSTHIO M CaMOCTOSTEIBHOMY
W3YYCHUIO MaTepuaia MpeAIIecTBYeT JeKius Mo AaHHOW Teme. OOydwarommecs CaMOCTOSITEIBHO
IPOBOJAT MPEIBAPUTENFHYIO TIOATOTOBKY K 3aHATHIO, IPHHUMAIOT aKTUBHOE M TBOPUYECKOE Y4acTHE B
00CYXXJIEHUM TEOPETHUECKUX BOMPOCOB, pazdope MpOOJIEMHBIX CUTyallMd M TOUCKOB MyTell uX
pemeHusi. MHorume mpoOieMbl, H3ydaeMmble B Kypce, HOCSAT JUCKYCCHOHHBIM XapakTep, YTO
IpeJoiaraeT MHTEPAKTUBHBINA XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MIPUMEpax.

Ornucanue mociie1I0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIyIIaTh M KOHCIEKTHUPOBATh MaTepHall,
U3JaraeMbplii Ha AayAWTOPHBIX 3aHATHSAX. [l ero mMOHMMaHWUS ¥ KAadyeCTBEHHOTO YCBOCHHS
PEKOMEHIyeTCs CeAYIoNIas MOCie10BaTeIbHOCTh JICHCTBUM:

1. Tlocne okoHuUaHHWS Y4YEOHBIX 3aHATHH I 3aKpEIUICHUS MaTephallia MPOCMOTPETh U
00IyMaTh TEKCT JIEKIUH, MPOCITYIIAHHOW CerojHs, pa3odparh paccMoTpeHHble mpumepsl (10 — 15

2. [lpy mOArOTOBKE K JIEKIUU CJEIYIOMIETO0 JHS MOBTOPUTH TEKCT MpEeAbIAYIIEH IeKIuH,
HOAyMaTh O TOM, Kakasi MOKeT ObITh cieayromas tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE TIOHSATHS
0 TeMe, W3YYUTh TNPHUMEPHL. Pemas KOHKPETHYIO CHUTYaIMio, - TNPEABAPUTEIHHO TOHATH, KaKO
TEOPETUYECKHA MaTepuan HYXXHO HCIOJIb30BaTh. HaMeTWTh IJIaH pemieHusi, MonpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHUueckue cuTyanuu (J1ad.padboTsl).

2. Meroagu4eckue yKazaHHus 110 padoTe 00y4aommMXxcsi BO BpeMsi IPOBeACHHUS JTEeKIUH.

Jlekuu  nmaroT  OoOy4yaromMMCS — CHUCTEMATH3UpPOBAHHbIE  3HAHMS 1O  JUCLHUIUIMHE,
KOHLOCHTPUPYIOT HMX BHHMAaHHE Ha Hanbollee CI0XKHBIX M BaKHBIX BoIIpocax. HGKHI/II/I 0OBIYHO
U3J1aratoTcsl B TPAIUIMOHHOM HIIM B MPOOJIEeMHOM cTHiie. [[ig cTyJeHTOB B OOJIBIIMHCTBE CIy4yaeB B
npobieMHoM ctuiie. [IpoGieMHBI CTUIB MO3BOJISIET CTUMYJIMPOBATH AKTHUBHYIO MO3HABATEIbHYIO
JeSITeIbHOCTh O0YYAIOUUXCS U UX MHTEpeC K TUCIHMIUIMHE, (POPMHUPOBATH TBOPUECKOE MBIIICHHUE,
an/I6eraT1) K IMPOTHUBOIIOCTABJIICHUAM U CPABHCHUAM, JCJIATh O606HICHI/I$I, AKTUBU3HWPOBATH BHUMAHHC
00yYaroImuxcst MyTeM MOCTAaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOTro
MmarepHaia, obpamarb BHUMaHUEe Ha (OPMYJIMPOBKH M KaTETOPHUH, PACKPHIBAIOIINE CYTh TOTO WM
HHOTO SABJICHUA, UJIW IIPOUCCCOB, BBIBOJABLI U IMTPAKTUYCCKUC PEKOMCHOAIINH.



KoHcnekT nexknuu Jiydiie moapa3AeisTh Ha MyHKTbI, cOOJIto/las KPacHYIO CTPOKY. DTOMY B
OonbIIol cTeneHu OyayT criocoOCTBOBATH BOMPOCHI IIaHA JIEKLIUH, TPEUIOKEHHBIE MTPET01aBaTelNsIM.
Cnenyer oOpamiath BHUMaHHE Ha aKIIEHTbHI, BBIBOJBI, KOTOpPBIE JENIaeT IMpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHOY», «XOPOILIO 3alIOMHUTH» M T.I. MOXXHO J€1aTh 3TO U C TOMOIIbIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOAUYEPKHUBAsi TEPMUHBI U OIPEICTICHHUS.

[{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHui, abOpeBHaTyp U CUMBOJIOB.
Opnako npu nanpHeumeld paboTe ¢ KOHCIIEKTOM CUMBOJIBI JTy4IlIe 3aMEHUTH OOBIYHBIMH CIIOBAMU ISt
OBICTPOrO 3pUTEIILHOTO BOCIPUITHS TEKCTA.

Paborass Hajg KOHCHEKTOM JIEKLIWH, HEOOXOAMMO HCIOJb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEPATypy, KOTOPYIO JOMOJHUTEIBHO PEKOMEHA0BaN MpenojaBaTenb. MiMeHHo
Takas cepbe3Has, KpOHNOTIMBasg padoTa C JIGKIMOHHBIM MaTepHaioM IO3BOJHUT TIYyOOKO OBIAIETh
TEOPETUUYECKUM MaTEPHAIIOM.

Temaruka nekuuil gaercs B paboueil mporpaMmme JIUCHUIUIMHBIL.

3. MeTtoanyeckue yKa3aHus o0yyawmmmcest no NOJAr0TOBKE K
NPAKTHYeCKUM/CEMHHAPCKUM 3aHATUIM.

Ha npakTrueckux/ceMUHAapCKUX 3aHATHSAX MPUBETCTBYETCS aKTUBHOE y4dacTHe B 0OCYXKIEHUU
KOHKPETHBIX CHTyallud, CIOCOOHOCTh HAa OCHOBE IIOJYYEHHBIX 3HAHUM HaXOIUTh Haubomee
3¢ dexTUBHBIE pElIeHUs TOCTAaBICHHBIX MPOOJIEM, YMETh HAXOAWTh TIOJIE3HBIA JOMOJHUTEIbHBIN
MaTepHal 1o TeMaTHKEe CEMUHAPCKUX 3aHSATHM.

CryneHTy peKOMEHIyeTcs CAeIyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakomiIeHHE C IUTAHOM HOPAaKTUYECKOTO/CEMHHAPCKOTO 3aHSTHSA, KOTOPBIA OTpa)kaeT
CoJIep>KaHUEIIPEITIOKEHHON TeMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JTUTEPATYPY.

B mpouecce moAroTOBKM K MPAKTUYECKUM 3aHATHAM, HEOOXOAUMO 00paTUTh 0cO00CBHUMAHHE
HAa  CaMOCTOSITENIbHOE  M3y4Ye€HHUE PEKOMEHJOBaHHOW  JuTepaTypbl. Ilpm  Bcelt  mosHOTe
KOHCIIEKTUPOBAHUS JICKIIMHA B HEH HEBO3MOXKHO M3JIOKHUTH BECh MaTe€pHall W3-3a JIMMUTA ayIHTOPHBIX
yacoB. [losromy camocrositenbHas pabota ¢ y4deOHHMKamMH, Yy4eOHBIMH TIOCOOMSIMH, Hay4HOM,
CIPaBOYHOM JIMTEpaTypol, MaTepuaiaMy MepuoJndeckux u3nanuil u VHTepHeTa sBisercs Haubosee
3¢ ()EeKTUBHBIM  METOJOM  IMOJIyUYCHHUS JOIMOJHUTENbHBIX 3HAHWUW, TO3BOJSET  3HAYUTEIHHO
aKTHUBU3MPOBATh MPOIIECC OBIAACHHUS HHPOpPMAILMEH, crocoOCTByeT Oojiee riayO0OKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (opMupyeT y CTYAECHTOB OTHOILICHHME K KOHKpeTHOH mpobsieme. Bce HOBBIE
MOHATHUS TI0 W3y4aeMoil TeMe HEeoOXOJWMO BBIYYHTh HAW3yCTh W BHECTH B TJOCCapWil, KOTOPBIH
1es1iecoo0pa3Ho BECTH € CaMOro Havaja U3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBITIOJIHUTE JOMallIHEE 3aaHuE;

6. [IpopaGoTath TeCTOBBIE 3aJaHUS U 33]]a4H;

7. Ilpu 3atpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K MPETOAABATEIIIO.

Pesynbrat Takoif paboThl JOKEH MPOSIBUTHCA B CIOCOOHOCTH CTYJEHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHl MPAKTUKyMa, BBICTYNAaTh M YYaCTBOBaTh B KOJUIEKTUBHOM OOCYXKICHHH
BOIIPOCOB HM3Y4aeMOM TEMbI, MPaBUJILHO BBIOJHATh MPAKTHYECKUE 3aJaHUs U WHBIE 3aJaHus,
KOTOpBIE JAOTCS B JOHJIE OLEHOYHBIX CPEJICTB AUCUUTIIHHBIL.

3. Meroanueckue ykazanus 00y4aruuMcs 110 OPraHU3aIUM CAMOCTOSITeIbHOI padoThl.

Ilenrs opraHm3anmud CaMOCTOATENBHONM paboThl 1O AuciuiuimHe «TexHomornyeckue
SHEPTOHOCUTENN TIPEINPHUITHIN - 3TO YIIyOJIeHUE U pacIiipeHre 3HAaHUU B 00JIACTH TEOPETUUECKUX U
TEXHUYCCKUX OCHOB U IIPUHIUIIOB q)YHKHI/IOHI/IPOBaHI/ISI CUCTEM TIIPOU3BOJACTBA, TpPAHCIOpTa H
NOTpeONIeHUsT TEXHOJIIOTMYECKUX DHEPrOHOCUTENEH: CXKATOro BO3JyXa, XOJ0Ja, TEXHUYECKOTO
BOZIOCHAOKeHUs, (OpMUpPOBaHME HaBbIKa W HMHTEpPECa K CaMOCTOSTEIbHOW IO3HABAaTEIbHOU
JeATEITbHOCTH.

CamocrosiTenbHas paboTa 00yJaronIuXCsl SIBISETCS BAXKHEHIITUM BHUIOM OCBOCHUS COJEPIKAHUS
JTUCITUIIMHBL, TIOJTOTOBKH K MPAaKTUYECKUM 3aHATHIM U K KOHTPOJIbHOH paboTe. Cro/a ke OTHOCSTCS
U CaMOCTOSITENIbHOE YIiyOJeHHoe wu3ydeHue TeM JuciuiuiHbl. CamocrosiTenbHas pabota
MpEeJCTaBIsIeT COO0N TOCTOSHHO JEHCTBYIONIYIO CHCTEMY, OCHOBY OOpa3oBaTENbHOTO Mpolecca U



HOCHUT HCCIIE[IOBATEIbCKUN XapaKTep, 4TO MOCIYKUT B OyIyllleM OCHOBaHUEM Uil HalHCaHUS
BBIMTYCKHON KBaTU(UKAIIMOHHON PabOThI, MPAKTHYECKOTO MPUMEHEHUS TOTYyYEeHHBIX 3HAHUH.

Opranu3zanus caMOCTOSITETbHON paboThl 00YYarOIIMXCsS OPUEHTUPYETCSI HAa aKTHUBHBIE METOJIbI
OBJIAJICHUS] 3HAHUSMHU, PA3BUTHUE TBOPYECKUX CIOCOOHOCTEH, TMEepexoa OT TMOTOYHOTO K
VMHAUBUAYATIN3UPOBAHHOMY 00YUYEHHIO, C YUETOM MOTPeOHOCTEN M BO3MOXKHOCTEHN JINYHOCTH.

[IpaBuiibHAsE OpraHu3alds CaMOCTOSITENBHBIX YYCOHBIX 3aHATHH, HMX CHUCTEMAaTUYHOCTb,
1enecoo0pasHoe IJIaHHUpPOBaHHE pabodyero BPEMEHH IMO3BOJISIET CTYAEHTaM pa3BUBaTh YMEHUS U
HABBIKM B YCBOCHHHM M CHUCTEMATH3aIlMM MPUOOPETaeMbIX 3HAHUU, 00ECTIIEUNBATh BHICOKHI YPOBEHB
yCIIEBAEMOCTH B TIEPUO/1 00YUECHHUSI, TOJIYYUTh HABBIKM MOBBIIICHHS MPOPECCHOHANIBHOIO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHIO BKIIIOYAET, KpOME TMPOpabOTKM KOHCIEKTa U
NPE3CHTAIMK JIEKLIUU, TOUCK JIMTepaTypbl (IO PEKOMEHIOBAHHBIM CIIMCKAM M CaMOCTOSITENBHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJIEHHMII 1O BOIpPOCaM, BBIHOCUMBIM JJIsi OOCYXIEHHUS IO
KOHKpETHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh IUTATHI, (DAKThI, COMOCTABICHHUE PA3TUUYHBIX
Nno3ulMii, coOCTBeHHbIe MbICIH. Ecnu mnpoOiema 3aMHTepecoBaia O0OydYarolIerocs, OH MOXKET
MOJTOTOBUTH pedepar U BBHICTYIUTh C HUM Ha MPAaKTHYECKOM 3aHsATUU. [IpakTudeckoe 3aHATHE - ITO,
NpEekIe BCEro, AMCKycCHs, OOCYKIEHHE KOHKPETHOM CHUTyallud, TO €CThb MperoyiaraeT yMEHHE
BHUMATEJIBHO CIyIIaTh WICHOB MAJIOM TPYMIBI U MOJEPAaTopa, a TaKKe CTapaThCsl BBHICKA3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE WU M MPEAJIOKEHHUS, YTOUHATh U 3a7]aBaTh BOIPOCHI KOJIJIeTaM
10 00CYKICHUIO.

[Ipy moAroToBKEe K KOHTPOJBHOW paboTe 0o0ydarommuiics TOHKEH MOBTOPSATH MPOIICHHBIH
MaTepual B CTPOTOM COOTBETCTBHM C Yy4eOHOW NpOrpaMMoOi, HCHOJB3ysS KOHCIEKT JIEKIUH u
JUTEepaTypy, PEKOMEHIOBAaHHYIO mpernonaaBareiaeM. [Ipu HeEoOXOaUMOCTH MOXKHO OOpaTUThCS 3a
KOHCYJIbTAIlel ¥ METOIMYECKOM MOMOIMIBIO K MTPEIo1aBaTelIIo.

CamocrosTenbHas paboTa peanusyercs:

— HETMOCPEJICTBEHHO B MPOIIECCE ayIMTOPHBIX 3aHIATUN - HA JICKIUAX, TPAKTHUYCCKUX 3aHATHSAX;

— B KOHTakTe C MperojaBaTelieM BHE PaMOK PACIUCAHUS - Ha KOHCYJIbTAIMSIX MO Y4eOHBIM
BOIIPOCaM, B XOJI¢ TBOPYECKMUX KOHTAKTOB, NMPHU JIMKBUIALNWU 3aJ0JLDKCHHOCTEH, MPH BBHITIOJIHCHUN
WHAVBUAYAIbHBIX 3a1aHUH U T.1.

- B OuOimoTeke, 1aoMa, Ha Kadeape MNpU BBIMOJTHCHHA OOydYalONUMCS YYEOHBIX U
MPAKTUYECKUX 3a7au.

Buast CPC u kputepuu o1ieHOK

(mo 6amnbHO-periTunroBoit cucremMe I THTY, CPC ouenuBaercs B 15 6amioB)
Pedepar
Jlokmazg
Occe
VYyactue B MEPONPUITUSIX

N S

Tembl ansi camMoOCTOSITENbHOM paboOThl TpomucaHbl B pabouel mporpamme JTUCHUTUIHHBIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIMMCS CaMOCTOSTEIbHOW pPabOTHI SBISIETCA
3JIEKTPOHHAs! HH()OPMAITMOHHO-00pa30BaTeIbHAS Cpe/la YHUBEPCUTETA, KOTOpast 00ecreunBaeT JOCTYII
K y4eOHBIM TIUIaHaM, pabOYMM MporpaMMaM TUCHUIUIMH (MOJyJeH), NpPaKkTHK, K H3JaHUIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.



CocraBurelib:

HoueHt xadeapsl
«TennorexHuka u rupapInKay

COI'JIACOBAHO:

3aB. BbimycKarolei Kad.
«TennorexHuka U ruipaBInKay

%/// / P.A-B Typnyes /

Hupexrop J[YMP

(///% / P.A-B. Typnyes/

i A7
N, /%’//MA. Maromaepa /




