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1. easb u 3aAa4M IMCUHUNIHHBI:

OcHoBHasi neab kypca: Llenapro mpenonaBaHus AMCHMILIMHBL «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 BOJOCHAOKEHUS U MIPOJYKTOB pa3/ieleHUs
BO31yXa (KHUCI0pOJa, a30Ta, aproHa U JIp.) B COOTBETCTBUU € TPEOOBAHUSAMU HAJIEKHON U SKOHOMHYHOM
AKCIUTyaTal[My MPU BBICOKUX TEPMOJIMHAMUYECKIX U DKOHOMUYECKHX MOKA3aTENsIX.

3agayd  OMCUHMNJIMHBI: SIBJSICTCS TIO3HAKOMHTH OOydYalomuUXcsi C MPUHIMIIAMH  CO3JIaHUS,
IKCIUTyaTallil ¥ aHallM3a IOKa3aTeliell CHCTEM IMPOW3BOJICTBA TEXHOJIOTHYECKUX IHEPTOHOCHTEICH.
HayuuTh cTyaeHTa aHATU3MPOBATh CYIISCTBYIONIME CHUCTEMBbl M HMX DJJIEMEHTHI, pa3padaTbiBaTh H
BHE/IPSATh HEOOXOIMMBIC HM3MEHEHHUS B UX CTPYKTYpPE C MO3WUIUHA TMOBBIIICHUS SP(EKTUBHOCTH 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 HUX D3JEMEHTOB, KAaK OTEYECTBEHHBIX TaK U
3apyOeIKHBIX

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VyeOHas nucuuiiMHa «TeXHOJOrM4eCKHe SHEPrOHOCUTENN MNPEANPUATUN» SBISETCS TUCLUIUIMHON
dbopMupyeMoil ydacTHUKaMU OO0pa30BaTelIbHBIX OTHOLICHHH B yuyeOHoM miuaHe OIl nHampaBneHus
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 TepmMoauHamuka, TermomaccooOMeH.

3. llepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUs] N0 AMCUMILUIMHE (MOAYJI0), COOTHECEHHBIX C

HHAUKATOPaAMHU JOCTUKCHUS KOMIIEeTEeHIIMIA.



Taoauna 1

Koa mo ®I'OC

NHAuKATOPBI 10CTHXKEHUSI

I[Inanupyemble pe3y/bTaThl
o0yuenusi no fucuuiinnae (3YB)

Ob6menpodeccnoHalbHbIE

OIIK-3 Cnocoben
JIEMOHCTPHPOBATH
NPUMEHEHHE OCHOBHBIX
CIIOCOOOB IOJIyYEHUS,
npeoOpa3oBaHusl,
TpaHCIOPTa U
WCIIOJIb30BaHUS TETUIOTHI B
TETUIOTEXHHUYECKIX
YCTaHOBKAX M CHCTEMax.

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

- OIIK-3.2. [Tpumensier
3HAHUSA OCHOB
THIPOTa30AMHAMUKH  JUISI
pacueToB
TEIIOTEXHUYECKUX

YCTaHOBOK U CHCTEM;
- OIIK-3.3. cnons3yet
3HaHUE TEIIOPU3NIECKUX
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. [Tpumensier
3HAHUS OCHOB
TerIoMaccoooMeHa B
TETUIOTEXHUYECKIX
yCTaHOBKaXx.

3HaAThb:

IpaBujIa UCIOJIB30BAHNE TBEPIOTO,
JKUJIKOTO ¥ Ta30BOT0O TOIIUBA B
IPOMBIIIJICHHOCTH, YHEPTETHKE U
KOMMYHaJIbHO-OBITOBOM XO3SCTBE;
OCHOBHBIE 331241
TOTTUBOCHAOKEHHSI TTPEIIPHUSTHS,
OCHOBHBIE CBOMCTBA ITPUPOIHOTO
rasa, IpeuMyIIecTBa U HEAOCTATKH
MCTIOJIb30BAaHUS IPUPOIHOTO Ta3a;
o0IIIMe CBEIEHHsI O CUCTEMax
ra3ocHa0xeHus1, TpeOOBaHHSA K
TOPIOYUM Tra3aM, CXEMBI
ra30pacipeaeuTeNIbHBIX CUCTEM,
npaBuiia 6€30MacHoi padoThl Ha
ATHUX CHUCTEMAaX, MEPOIIPUATHSI 11O
pecypcosHeprocOepekeHuIo;
IpaBUiIa MPOKJIAIKU TOJ3EMHBIX U
HA/I36MHBIX Ta30IPOBOJIOB, METO/IbI
3aIIUTHI Ta301IPOBOJIOB OT
KOPPO3UH, METO/IbI 0€3011aCHOCTH
npu paboTax ¢ ra30npoBOIaMH;
KJIACCU(UKALIUIO U OCHOBHEIC
XapaKTePUCTUKH TOTTOYHBIX
Ma3yTOB, CXeMbI Ma3yTHOT'O
XO3SHCTBa C HA3€MHBIM Ma3yTo-
XPaHWIUIIEM.

yMeTh:

paboTaTh ¢ KilacCUpUKALUIMU
MECTOPOKICHUI IPUPOIHOTO Ta3a u
He(TH;

OCYIIECTBIISATH IKCILTyaTaIHIO
MOJI3EMHBIX U HaJ3EMHBIX
razonpoBosioB, [PIluIlPY
y4acTBOBaTh B paboTax IO OICHKE
TEXHUYECKOTO COCTOSTHUS U
OCTaTOYHOT'O pecypca
000pyI0BaHus, B OpraHU3aLUU
NPOPMIAKTHIECKUX OCMOTPOB H
TEKYIIETO PEMOHTA;

OCYILECTBIISATh PUCOEAMHEHUE
ra3o0npoBOJIOB K JICHCTBYIOIIUM




CHUCTEMaM, OCYILECTBIATh
ra30CHa0XeHHUE MTPOU3BOJICTBEHHBIX
YCTaHOBOK U KOTJIOB C
HCII0JIb30BAHUEM METPOJIOTHUYECKUX
cXeM;

— TPUMEHATb METOJIbI 110 OJITOTOBKE
Y CXKUTAHUIO TBEPAOrO TOILIMBA U
TOIIOYHOT'O Ma3yTa.

BJAaJ1€Th.

— CXeMaMU ra3opacnpeeuTeIbHbIX
CHUCTEM, JKCILTyaTanueil cucreM
pacnpeziesieHus: ¥ UCIOIb30BaHUs
rasa;

— OpraHu3anus ra3oBOM CIyKObI
NPEANPUATHH, SKCILTyaTallue
ra3oBOTr0 000pyI0BaHUS
MIPOMBIIIIICHHBIX, KOMMYHAJTbHBIX
MPEIPHUATHA U KOTCIBHBIX;

— MaTepualaMy U TEXHUYECKUMU
U3JICTHSIME IPUMEHSIOIIIXCS B
CUCTEMaXx Ta30pacrpe/ielICHus;

— 0o0muMu TpeOOBAHUSAMHU K
MPOKJIATKE BHYTPCHHHUX
ra3ompoBOJIOB, METOIaMHU
MOJITOTOBKH U CYKUTAHUS Ta30BOTO
TOTLINBA;

— MeToJaMH CHaOKeHHE
MPEIPUATHH KUIKUAM TOTUTHBOM
y4acTBOBATh B THIIOBBIX, TUTAHOBBIX
WCTIIBITAHUSX U PEMOHTAX
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
MOHTaKHBIX, HANTQJIOYHBIX U
MyCKOBBIX paboTax, B OpraHU3aIuu
npo(UIAKTUIECKUX OCMOTPOB U
TEKYIIEro peMOHTa 000py10BaHUS




4. O0beM IMCUMILUIMHBI M BUABI Y4eOHOil padoThl

Taoaumna 2
Bcero
4yacoB/3.e. Cemectpr1
Bun yueOHo# padoThl 8 9
(020110) 300 (020110) 300
KonrakTHas padora (Bcero) 60/1,7 14/0,4 60/1,7 | 14/0,4
B Tom uncne:
Jlexuyu 24/0,7 8/0,22 24/0,7 | 8/0,22
[TpakTHyeckue 3aHATUS 36/1,0 6/0,17 36/1,0 | 6/0,17
CamocTosiTe;IbHasi paboTa (Bcero) 84/2,3 130/3,5 84/2,3 | 130/3,5
B toM uncne:
PacuetHo-rpaduyeckue paboThI 30/0,8 58/1,6 30/0,8 | 58/1,6
U (unu) opyeue 6udvi camocmosmenvbHou pabomoi.:
[ToaroToBka K MPakKTUYECKUM 3aHSATHSIM 18/0,5 36/1,0 18/0,5 | 36/1,0
IToaroroBka K 3a4eTy 36/1,0 36/1,0 36/1,0 | 36/1,0
Buja oruerHocTH 3auer 3a4er | 3a4er 3a4er
Oo6mas Tpynoemkocts | BCEI'O B yacax 144 144 144 144
JUCIHUIINHBI BCET' O B 3au4./enmHHALIAX 4 4 4 4




5. Copep:xaHue TUCHUIINHBI

5.1.1 Pa3gennl AHCHUILIMHLI 1 BUABI 3AHATHH Ta6auna 3
Yac Yac Hacer

Ne HaunmeHoBaHue pasjiena b b NPAKTHYECKHX

JIEKIUOHHBIX | J1a00paTOPHBIX Bcero uyaco
n/m AUCIHUILIUHBI 10 ceMecTpaM SAHSITHI SAHSTHI (ceMHHAPCKHX)

3aHATHIH
0P0 | 30 | OPO | 30 | OPO | 30 | ODPO | 390
Baenenue. Mcnonp3oBanue

{ | TOTIHBA B IPOMBIIIICHHOCTH, 1 5 3
SHEPreTHKE U KOMMYHAJIBHO-

OBITOBOM XO3SHCTBE 1 1

2 | I'azocHabGxeHue mpeanpusITHiA 2 2 4

3 CxeMbl razopacnpeieuTeIbHbIX 1 5 4
cucreM. [Ipoknanka ra3onpoBo 0B

4 | Haznauenue I'PIT (I'PY) 2 2

5 | Okcruryaranmst ['PITu T'PY 1 1 2 1 3 2
Bnytpennue ycrpoiictBa

6 1 2 3
ra3zocHaOKeHus
DKCIulyaTanus CUCTEM

7 | pacripeniesieHHs U UCTIOJIb30BAHUS 2 2 4
rasa
DKCIUTyaTalus ra30Boro 1 1 2

8 000pyI0BaHUs TPOMBIIIJICHHBIX, 5 4 5
KOMMYHAJIbHBIX TPEIIPUATAN U
KOTEIbHBIX

9 IToaroToBKa U CoKUTaHUE Ta30BOI0 1 ) 3
TOILTMBA 1 1 2
Cuab)keHue NpeanpusITU KUIKUM

10 PeATIp A 1 2 3
TOILTMBOM
Cxema Ma3yTHOTO X03sICTBA C
HA3eMHBIM Ma3yTOXPaHIUIICM.

11 2 2 4
KortenbHoE TOILIMBO U €T0 1 1 9
CBOICTBA.

IToaroToBka v C)KUTaHUE

12 | A 1 2 3
TOTIOYHOTO Ma3zyTa
CBolicTBa U XapaKTEPUCTUKH

13 | TBepaoro TorumBa. CHabx)eHne 1 2 3
MPEPHUATHIA TBEPABIM TOIUTHBOM 1 1 9
CXeMBbI TBUTICTTPUTOTOBJICHHS 1

14 | obopynoBaHue sl TPUTOTOBICHUS 2 2 4
BTN
['openue TBepAOro TOIMINBA

15 1 2 3
Fam@nxaum{ TBEPAOIro TOILINBA 1 1 2

16 | KoHTposib KauecTBa TOMIMBA 1 2 3
KowmmiekcHOE HCITOIB30BaHNE
TOILJIMBA Ha TEIJIOBBIX

17 2 1 4 6 1
aNeKTpocTaHusax. Hasnauenue u
KOHTPOJIb KQueCTBa Macel

HUTOI'O: 24 8 36 6 60 14




5.3 JleknMOHHBIE 3aHATHSA

HCIIOJIBb30BaHMA ra3a

Taouauua 4
Ne HaumenoBanue pa3jaeina
Coaep:xanue pasaesa
n/n JTUCIUIIINHBI
1 2 3
Macmtabpl ¥ JMHaAMHMKa ~ MOTpeOJieHHs  TOIUIMBA B
Beegnenue. Mcnionb3oBanue
MPOMBIIIJICHHOCTH, JHEPreTUKE U KOMMYHaJbHO-OBITOBOM
TOIUIMBA B MPOMBIILIEHHOCTH, o
1 XO3SIICTBE. OcHOBHBIE 3a7a41 TOIUTMBOCHAOKEHUS
SHEPreTuKe U KOMMYHaJIbHO-
. MIPEANPUSATHS.
OBITOBOM XO3SCTBE
[Ipupoanbie U HUCKYCCTBEHHBIE ra3bl U UX cocTaB. OCHOBHBIC
CBOMCTBa mpupoaHoro rasa. llpeumymiectBa M HEAOCTATKH
npupoaHoro  raza.  OO6mme  cBeleHUs O  CcHUCTeMax
., | rasocHaOxenusa. TpeGoBanust k roprounMm rasam. OCHOBHBIE
["a3ocHabxeHue mpeanpusITHiA
2 ra3oBble MECTOPOXKICHUS Poccun. Knaccudukanus
MECTOPOXKICHUN MPHUPOAHOTO rasza. J{oObrva, mepepaboTka Ha
MeCTe TpaHCIoOpT mpupoxHoro raza. Kiaccudukanus
ra3onpoBOJIOB.
Cxembl Marepuansl W TEXHUYECKHE  M3ACIHUS B CHUCTEMax
ra3opacrpeieIuTeIbHbIX ra3opacnpe/ieieHus.
3 | cucrem. [Ipoxmanka [Ipokmanka razonpoBoaoB. [log3eMHble W HaA3E€MHbBIC
ra3onpoBOJIOB ra3omnpoBOJbl. 3allMTa Ta30mpoOBOJOB OT KOPPO3UU. MeToJbl
3aIUTHl CTAIHHBIX Ta30MPOBOIOB.
Haznauenue I'PIT (I'PY), pasmemenue ['PI1 u I'PY. Cxema I'PII
4 Hasnauenue I'PI1 (I'PY) (I'PY). TazoBeie ¢unbTpel. I[lpemnoxpaHuTENbHO-3aIOPHBIC
knananel. Perymstopsl naBienust rasa. IlpemoxpaHutenbHo-
cOpocHble knanansl. 3mepenne pacxonia rasa
OcmMmoTp TEXHUYECKOTO COCTOSIHMS, TEXHUYECKOE
oOcimy>)kUBaHUE, TEKYIUNA U KamuTaIbHBIA peMOHTHI. [Tyck I'PIT
Oxcmyarauus ['PIT u I['PY Yx > TERYI P Y
5 B pabory. Ilepexonq Ha pabOTy ¢ JTUHUHM DPETYIUPOBAaHUS Ha
Oaitmac. Ilepexonm w©Ha paboTy ¢ Oaiillaca Ha JUHUIO
perynuposanus. Otkmtouenue ['PIT (I'PY).
OO6mue TpeboBaHMs K MPOKIJIAIKE BHYTPEHHUX Ta30IpPOBOIOB.
BuyTtpennue ycrpoiicTBa l'azocHaGkeHne TPOU3BOJACTBEHHBIX YCTAHOBOK M  KOTJIOB.
6 | razocHaOXeHUS [IpucoennHeHne ra3ompoBOJOB K JCUCTBYIOIIMM CHCTEMaM.
TexHomornyeckne KapThl BPE3KH Ta30npoBOJOB. BeinmosiHeHHe
ra3orlaMeHHBIX paboT.
OKCIUTyaTalus CHCTEM OKCIulyaTtaluuss TOA3E€MHBIX W HAJA3€MHBIX Ta30IpOBOJIOB.
7 pacrnpeneeHus u Texauueckoe oOcmyxuBanue. Tekymmil ©  KanmuTaJIbHBIN

peMoHT. McnpiTanus ra3onpoBOJ0OB Ha POYHOCTh U MIOTHOCTb.
[Ipuemka ra3onpoBoOB B SKCILIyaTaIHIoO.




OKcmulyatanus ra3oBoro

Opranuzanus razoBoi CITYXKOBI NPEANPUATHIA.
B3anMooTHOLIEHHE TNPEANPUATHN C Ta30BBIMU XO3SMCTBAMU.
PemoHTHO-IpOdMIIakTHUECKnEe paboThl. BBOA B 3KCcILTyaTanuio
ra3oBoro o0OpyJoBaHuUs. BhIMonHeHHEe Tra30IuIaMeHHBIX padoT.

00opyIoBaHus
[TogroroBka  mepcoHana,  3KCIUIyaTHPYIOLIETO  Ta30BOE
IIPOMBIIIIEHHBIX, . .

8 ., | xo3siicTBo. IIpoBepka 3HaHu# «lIpaBmi1 6€30MACHOCTH CHUCTEM
KOMMYHaJIbHBIX MPEAIPUITHI .
R ra3opacupesielieHdss U Tra3onoTpedsieHus» pPyKOBOAMUTENEH,

WH)XCHEPHO-TEXHUYECKUX paOOTHUKOB, pabounx, 3aHATHIX
JKCIUTyaTaluen ra3oBoro xossicrea. KoHTponb 3a cocTosHNEM
OXpaHbl TPy/la B Ta30BOM XO3sIICTBE.
1 2 3
['openune HenoaBMKHOM razoBoi cMecu. @POHT rOpEHUs.
CkopocTb pacnipocTpaHeHUs m1ameHu. ['openue IBrxyieics
[ToaroToBka u cxxuranue POCTD paclipoctp p Y

9 razoBoi cmecu. Cxuranue ra3oBOro TOILIMBA B TOIIKaX
ra3oBOro TOIUIMBA .

MapoBBIX KOTIIOB. JIu(dy3noHHBII pekuM rOpeHHs.
CwmemaHHbIA PEeKUM TOpPEHUS.
CrabxeHune npeanpusaTHiA Knaccudukaiuss ¥ OCHOBHBIE XApaKTEPUCTUKH TOIOYHBIX

10 | )KMAKUM TOIJIMBOM Ma3yToB. Ilpuem maszyra Ha npeanpusrtuu. CiuB masyra u3

LUCTEPH.
. OunbTphl TpyOOH U TOHKOW OYMCTKM Masyra. [lomorpeBarenu
Cxema Ma3yTHOTO X03sCTBa € PEL IPY yr Aorp
HA3EMHBIM Ma3zyta. Hacocel s mepekauku mazyrta. Ma3yToXpaHWIMILA.
IMpucankm k  mazyry. TexHuka  0O€30MaCHOCTH  TIpH
Ma3yTOXPAHUIIHUILEM. pucal yry . p

11 o0cCiTyKMBaHMM Ma3yTHOTO X03sicTBa. PacnbuinBaHue TOIUIMBA.
KorenpHoe TOIIMBO U €ro
CBOMCTRA Crenenp npobOsienuss kanenb. KorTeabHOEe TOIUIMBO U €rO

' cBoiicTBa. TexHuka Oe3omacHON pabOTHI MPH HCIOJIB30BAHUU
KOTEJIbHOT'O TOILJIMBA U IIPU €r0 XpaHEHUU
KauecTtBo pacnbpuiMBaHusl XKUAKOIO TOIUIMBA. ['OpeHHE Karliu

12 [ToaroroBka u cxkUraHue JUCTHJUIATHOrO TOIUIMBA. ['opeHne mazyra. OpOHT TOpEHHS.

TOIIOYHOI'O Ma3yTa l'openne neryunx BemecTB. ['opeHHe KOKCOBOrO oOCTaTka.
YMEHBIIICHHE HEJI0KOTa.
[InotHocts. Ilopucrocts. ChinmyuecTs. ['paHynomerpuueckuii
cocraB. MexaHnyeckass IpOYHOCTb. BBIXOX JE€Ty4HX BELIECTB.
Cnekaemocts.  Temnmodusuueckue  cBoiictBa.  IIpuHuuMBI
OpraHu3aLu TOIUINBHOTO X03s1iicTBa IPEIITPUSITHSL.
[IpyHnMnuaneHple  CXEMbl ~ KOMIIOHOBKHM  00OpYZOBaHHUSA

CBoiiCTBa ¥ XapaKTEPUCTUKH | TOIUIMBHOTO XO03siicTBa. J[OCTaBKa TBEPAOrO0 TOILUIMBA M €TO

TBEPAOTO TOILINBA. pasrpy3ka. basucHble, pacxojHble (ONEpaTUBHBIE), pPE3EPBHBIE

13 | CHabxeHue NpenpusTHii aBapuiiHble, nepeBasouHble ckiuansl. lltabenn TBepaoro
TBCPABIM TOILIIMBOM torumBa.  [IpepgorBpaimeHne  camMOBO3rOpaHUsl — TOIUIMBA.

[IpuHNMNManpHas TEXHOJOTHYECKas CXeMa TOIUIMBOIOAAYH
TOC, pabotaroieii Ha TBEpJIOM TOTUIMBE. XpaHEHUE TOTUIMBA

Ha TOC. Pasmopaxkuparoomue ycrponcTsa. JIeHTOUHBIE
KoHBeileppl.  J[poOwiibHBIE  ycTaHOBKHM. BcmomorarenbHble
MEXaHU3MBI TOIUIMBOIIOIA4H. byHkepsl CUCTEMBI

TOIIJIMBOIIOAAYH.




14

CXeMbl TBUICIIPUTOTOBIICHHUS
obopymoBaHue aJist
HPUTOTOBJICHHS TIHLTA

CxeMbl MojjauM TOIUIMBA B KOTENbHYI0. CXxema mpeaBapUTeIbHOM
IIOATOTOBKU TOILJIMBA. MOJIOTKOBI)IG, BaJIKOBBIC, BaJIKOBO-
3yOuaTple JPOOMIIKH, BHUHTOBBIC IPOOHMIKHA-TPOXOTHL CHCTEMBI
NBbUICTIPUTOTOBJICHUS. DJeMEHTBl CUCTEM MBbUICTIPUTOTOBJICHUA:
cernapaTopbl, LWKJIOHBI, KJIAlaHbI-MUTAIKH, [bUICITUTATEIH,
IbUICOTACIINTCIIN, MCJIbHUIIBI I IMPUTrOTOBJICHHUA IIbLJIA.
CucreMbl IO1a4Y1 MUK B TOIIKY KOTEJIBHOT'O arperara.

Texauka 0e30MacHOCTH TPU OOCTYKMBAaHUH OOOPYIOBAHUS IS
CYKUTaHMsI TBEPBIX TOILIHB.

15

I'openue TBEpAOTO TOIIMBA
["asudukanus TBEpIOTO
TOILJIMBA

I'openue yranepona. Kunernueckuil pesxuM ropeHus TBEpIOro
toruBa. Juddy3noHHbli pexuM ropeHus TBEpAoro TOIUIMBA.
CkopocTtb ropenusi. Posib geTydnx BemiecTB TOIUIMBA B
nporecce ropenus. [IpoaykTsl cropanus. Micnonbs3zoBanue
MOTEHIIMAILHOT'0 XUMHUYECKOTO Teruia TorumBa. [lonnora
TEIUIOBBIACICHNU. XMMUYECKHE PEAKLIUH, IPOTEKAIOIINE U
razudukanuu. Ctenens razupukanum. TexHoIorus
rasuQukanuy TBEpAOoro TomiMBa. Pacuer ocHOBHBIX
nokaszaTesyiei rasuuKay TBEPOro TOIUIHBA.

2

3

16

KOHTpOJIB Ka4y€CTBa TOILJIMBa

OmnpeneneHue CTENEHN HEOTHOPOTHOCTH TOILTHBA. Pacuer HOpM
otbopa npod Torumea. OT60p 1 00padboTKa 00BETUHEHHBIX
po6 TormBa. [loaroroska nmpod k aHanuzy. O0beM KOHTPOJIS
KadCCTBA TOILIMBA HA TCIIJIOBBIX 3JICKTPOCTAHIMAX.

17

KommekcHoe UCIIons30BaHue
TOIIJINBA HA TEIIOBBIX
JJIEKTPOCTAHIUIX.
HasnaueHnue u KOHTpOJIb
KadecTBa Macell

Cxema TtepMHuecKol MepepabOTKH TBEpAOro TOIUIMBA Ha
AJIEKTPOCTAHIIUT npu ero KOMILJIEKCHOM
HEPrOTEXHOJIOIMUECKOM UCIIOJIb30BaHUM. Cxema
KOMILJIEKCHOTO MCIIOJIb30BaHUs TBEPAOro Toriea Ha 6aze TOC
B pexuMe ero OblcTporo mnuponusza. Cxema KOMIUIEKCHOTO
UCTOIb30BaHus yris Ha 6a3e TOC npu ero nuporazuuKaum.
Ha3nauenue macen. Buabl cMa30uHBIX MaTepHajoB U CHOCOOBI
ux nonmydenusa. Kiaccupukanmuss MUHEpaNIbHBIX — Macedl.
CBoiicTBa M XapaKTepUCTUKM HE(PTAHBIX M CHHTETUYECKHX
macen. CrapeHwe HePTIHBIX Macel B IpoIecce Uux
sKkcrutyataiuu. Ilpucanku, ynydinaromue 5KCIUTyaTalliOHHBIE
cBoricTBa macell. [Ipuemka Macen. BXogHOM KOHTPOJIb KayecTBa
Macesl. OKCIUTyaTallMOHHBIM KOHTPOJIb KauecTBa TYpOMHHBIX
Mmacen. KonTpois kagecTBa TpancopMaTOpHOTO Macia.
Opranu3anus ra3ocnacaresbHOM ciayXObl Ha NpPEANpPUSATHH.
OyHKIMM U cdepbl ASWCTBUS razocnacareIbHOW cIy:KObl Ha
PEIIPUATHH.




5.4. IlpakTHyeckue 3aHATHUA

Tab6auma 6
Ne
HaumenoBanme pa3jaena
n/n Conep:xanue pa3aena
JTUCIHHUIIINHEI
Bgenenue. Ucnonp3oBanne
TOILINBA B Cxembl razopacnpeAeauTenbHbix cucteM. OCHOBHbBIC 3a7a4yu
1 MIPOMBIIIIICHHOCTH, TOTUIMBOCHAOKEHUS TIPEIPUSITHS.
SHEPreTUKE U KOMMYHAJIbHO-
OBITOBOM XO3SHCTBE
OCHOBHEBIE CBOMCTBA IIPUPOIHOrO raza. [Ipenmymecrsa u
I'azocna0Oxenue PHPOA P yim
2 . HEJOCTaTKU MpUPOIHOTO raza. O0iue cCBeIeHNs 0 CUCTEMaX
NpeANPUITHI
ra3ocHaOxeHus. TpeboBaHUs K TOPIOYHMM Ta3aMm.
CxeMbI
3 razopacnpe/1eIuTeIbHbIX [Ipoxnaaka razonpoBooB. [lo3emMHbIe U HaI3eMHbIE
cucrtem. [Ipoknanka ra3onpoBO/Ibl. 3alIUTa Ta30IPOBOJAOB OT KOPPO3HUH.
ra3orpoBOJIOB
Nzyuenne obopynosanus ['PIT u I'PY. YerpoiicTBo u mpuHIMI
efcTBUS ra30Boro GuwibTpa, IPEeIOXPAHUTEIILHOIO 3alIOPHOI0
4 | Haszunauenwue I'PII (I'PY) A ¢ pa, IPEAOXP p
KJIanaHa, peryisaropa AaBJICeHUs, TPEIOXPAHUTEIHLHO COPOCHOTO
KJaraHa.
5 Oxkcruryarauust I'PIT u I'PY Oxcrmuyarauus I'PIT u I'PY. Pasmemienne ['PI1 u I'PY
6 Bnyrtpennue ycrpoiicTea I"azoBble punbTpsl. [IpenoxpanuTebHO-3alI0pHBIE KIIAaHbl.
ra3ocHa0KeHus Perynaropsl naBiaeHus rasa.
DKCIUTyaTalus CUCTEM OKCIUTyaTtausi TOJ3EMHBIX M HAJI3EMHBIX Ta30MpPOBOJIOB.
7 pacrpeneneHus 1 Texnuueckoe oOciyxuBaHue. TeKymUA U  KamUTaJTbHBIHA
HCIIOJIL30BaHMUs ra3a peMoHT. VcnipITanus ra30MpoBOIOB HA MPOYHOCTH U TJIOTHOCTH
DKcIutyaTauus ra3oBOro
06ODY10BAHUS BBoj B 3Kcrulyatanuio ra3oBoro o0opynoBaHus. BeimonHeHue
pY. ra3oIIaMeHHBIX pabor. IToaroroska MepcoHara,
8 MIPOMBIIICHHBIX, o
SKCIUTYaTUPYIOLIEro ra3oBoe xo34iicTBo. Ilepecuer cocraBa
KOMMYHaJTbHBIX o
N TOTUUTMBA 33JIaHHOM MAacChl Ha JIPYTYI0 HCKOMYIO Maccy.
NPEANPUITHI U KOTEIBHBIX
DJeMEHTHBIN COCTaB Ta30BOr0 TOIJINBA.
Ilepecuer »5>M€MEHTHOrO cOCTaBa Tra30BOr0 TOIUIMBA Ha
9 [TogroToBka W  CXKUTaHUE | YCIIOBHOE TBEpPAOE TOIUIMBO B  TPOIEHTax. [ opeHue
ra3oBOTO TOILINBA HEMOABMKHOM Ta3oBoil cmecu. @PpoHT ropenus. CKOpOCTh
pacrnpocTpaHeHHsl IUIaMeHu. ['opeHue IBHXKYIIEWCs Tra30BOM
cMecu. CxuraHue ra3oBOro TOIUIMBA B TOMKAaX MAPOBBIX KOTIIOB
10 CHa0Oxenue npennpustuii | Knaccudukanuss ¥ OCHOBHBIE XapaKTEPUCTUKH TOMOYHBIX
SKUTKUM TOILIABOM Ma3yToB. [Iprem ma3zyra Ha IpeANpUITUHN.
Cxema Ma3yTHOro XO03siCTBa o o
c HA3EMHBIM Ma3yTHOoe XO3SHCTBO MPEANPUSATHA. Y CTPONCTBO OCHOBHBIX
sanemeHToB. Ma3zyroxpanunuia. [Ipucagku k ma3yry. TexHuka
11 | MazyToxpaHUIHUILEM. .
0e30macHOCTH TMpU  OOCIY)KMBAaHUM MAa3yTHOTO XO3SMCTBA.
KorenpHOE TOMIMBO M €r0
N PacnpuinBaHue TOIIINBA.
CBOWCTBA.
KadecTtBo pacmpimuBaHus KUIKOTO TOIuMBa. ['opeHue Karu
IlogroroBka W  CXKUTaHHE
12 JUCTUIUISITHOTO ToruiMBa. l'openue Maszyra. DpoHT ropeHus.

TOMOYHOTO Ma3yTa

I'openue neTyunx BemecTs.




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  XO3sicTBAa  mpeanpustus. [IpuHIMIIUAIBHBIE
TBEP/BIM TOIUITMBOM CXeMbl KOMITOHOBKM OOOpYIOBaHUSI TOIUIMBHOTO XO3SICTBA.

JlocTtaBka TBEpAOIo TOILIMBA U €0 pas3rpys3Ka.
CxeMbl MBUICITPUTOTOBJICHHUS. DNeMeHTbI CUCTEM
CxeMbl TBUICTIPUTOTOBJICHUS | TBUICTIPUTOTOBICHUS. CXEMBI MOJa4 TOIUIMBA B KOTEIHHYIO.
14 |u o0opynoBaHue st | Cxema mpeaBapUTENbHOM MOJITOTOBKU TOIUIMBA. MOJOTKOBEIE,
HPUTOTOBIICHUS MTBLIH BAJIKOBbIE, BaJIKOBO-3y04aThie IpOOHUIKH, BUHTOBBIE TPOOUIIKH-
rpoxoThl. CHCTEMBI MBUICTPUTOTOBICHHUS.
Kunernueckuii  pexum  TOpEHHs  TBEPAOrO  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
o0berHEeHHBIX NMpo0 ToruBa. [loaroroBka mpod K aHaIu3y.

16 | KoHTposp KayecTBa TOILIMBA

OO0beM  KOHTPOJSL  KayecTBa  TOIUIMBA HAa  TEIJIOBBIX
AIIEKTPOCTAHIIUSX.
Cxema KOMIUIEKCHOTO UCTIONb30BaHus yris Ha 6a3e TOC mpu
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 AJIEKTPOCTAHLHUAX. | U CHHTETHUECKUX Macel. CtapeHne HeTIHbBIX Macen B

Haznauenmne wun
KadyecTBa Maceln

KOHTPOJIb

MPOLIECCE UX HKCILTYyaTALNH.
OKCIUTyaTallMOHHBIM KOHTPOJIb KadecTBa TYPOWHHBIX 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 NpCAIIPUATHS.

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

3amura ra3zornpoBoJIoB OT KOPPO3uU. MeToIbl 3alTUThI CTATLHBIX Ta30ITPOBOJIOB

O6H_[I/Ie Tpe6OBaHI/I$I K IPOKJIAAKE BHYTPECHHHUX I'a30IIPOBOIOB. l'azocHabOxxeHue
MPON3BOJACTBCHHBIX YCTAHOBOK M KOTJIOB.

g B~ (W N |-

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

[ToaroroBka nepcoHala, SKCIIyaTUPYIOIIETO ra30Boe X03s1icTBO. [IpoBepka 3HaHui
«IIpaBui 0e30MacHOCTH CUCTEM ra30pacipeiesieHus U ra30noTpeOIeHHs
PYKOBOAMTENEH, MHKEHEPHO-TEXHUIECKIX PAOOTHUKOB, pab0oUnX, 3aHATHIX
SKCIUTyaTalMen ra30BoOro X03sicTBa.

IIPEANPUATHH.

KJ'IaCCI/I(bI/IKaI_[I/IH N OCHOBHBIC XapaKTCPUCTHUKU TOITOYHBIX MAa3yTOB. HpI/ICM Ma3zyTa Ha

XpaHEHUHU

TexHuka Oe30MmacHOM paGOTBI IMpU UCTIOJIb30BAHHUU KOTCIILHOT'O TOIJIMBA U ITPH €TI0

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




XUMHYeCKUe peakluy, IpoTeKarolue npu razudukanuu. CTeneHb razudukaimm.
TexHonorus rasuuKauy TBEpAOro TOIUIMBA.

11 | Ot6op 1 06paboTKa 0OBbEeTMHEHHBIX P00 ToruIMBA. [loroToBKa MPOO K aHATHU3Y.

12 Cxema KOMIIIEKCHOTO UCIIONIb30BaHus yrisl Ha 6a3e TOC npu ero nuporasudukanuu.
CBolicTBa U XapaKTEPUCTUKHU HE(TAHBIX U CHHTETUYECKUX MacCel.
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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. CBoiicTBa U XapaKTEPUCTUKU HE(PTAHBIX U CHHTETHYECKUX Macell.

5. Pacuer npoTexTopa JuIs 3aluThl Ta30IPOBOJOB OT KOPPO3HH.

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

6.3. YueOHO-MeToquYeCKOe U MHPOPMAIMOHHOE 00ecTieYeHe CAMOCTOATEILHOH PadoThI

Jlykytun b.B. Cuctemsl 37eKTpoCHA0KEHUSI C BETPOBBIMU U COJTHEYHBIMH JICKTPOCTAHIIUSIMHU
[DnexTpoHHBI pecypc]: yuebHoe nocobue/ Jlykyrun b.B., Mypasnes U.O., [Inothukos 1.A.—
DNEKTPOH. TEKCTOBbIE NaHHble.— Tomck: ToMckuil nonurexHuueckuil yausepcuret, 2015.—
120 c.— Pexxum gocrtymna: http://www.iprbookshop.ru/55208 html.— DBC «IPRbooks»

Boponun A.M. CoBpeMeHHBIE TPOOJIEMBI TEILIOTA30CHAOKEHHSI HACCIICHHBIX MECT U TIPEATIPHSITHI
[DnexTpoHHBIH pecypc]: yueOHoe mocobue (kypce nekuuit)/ Boponnn A.M.— DneKTpoH. TEKCTOBbIQ
nanabsie.— CraBpormnonb: CeBepo-KaBkasckuii henepanbHbiidi yauBepcuteT, 2014.— 199 ¢.—
Pexxum noctyna: 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 TaHHbIe.— MOCKBA,
Bonorna: Undpa-Unxkenepus, 2019.— 300 c.— Pexum noctymna:
http://www.iprbookshop.ru/86595.html.— 3BC «IPRbooks»

TennoBsie ceTn. CoBpeMeHHBIE pelieHus [ DNeKTpoHHbBIN pecypc]: Tpyabl kondepeniuu/ FO.B.
banaban-Mpmenun [u np.].— DneKTpoH. TeKCTOBBIE AaHHBIe.— MockBa: HoBocTn
teriocHaokenus, 2005.— 180 ¢.— Pexxum gocryma: http://www.iprbookshop.ru/5030.html.—
OBbC «IPRbooks»

Kyxkuc B.C. TemioBbie HaKOMUTENHN YHEPTHUH B CUJIOBBIX YCTAHOBKAX U TETUIOT€HEPUPYIOIINX
YCTaHOBKAX TPAHCIIOPTHOM PHEPreTUKH [ DIEeKTpOHHBIHN pecypc]: monorpadus/ Kykuc B.C.,
CapunoBckux A.I'., HoBukosa JI.A.— DnekTpoH. TekcToBbIe AaHHbIe.— YensouHck: 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/ Bepummnosud B.A.— DnekTpoH. TekcToBble JaHHbIe.— MockBa: UHppa-UHxenepus,
2018.— 348 c.— Pexxum nocryma: http://www.iprbookshop.ru/78235.html.— DBC «IPRbooksy»

Padansckas T.A. [ToBbimenne 3pheKTUBHOCTH U HAAEKHOCTH CKUTaHUs Ma3zyTa Ha TOL u
KOTEJbHBIX [ DJeKTpOHHBIN pecypc]: yuedHoe nocobue/ Padanbckas T.A., Mancypos P.111.,
Xmenpauikuit I[1.LE.— DnextpoH. TekcToBble nanHbie.— Capatos: Aii [Tu Op Menua, 2018.— 98
Cc.— Pexxum nocryma: http:// www.iprbookshop.ru/72809.html.— 3bC «IPRbooks

Ksizumon K.I'. 'azoBoe 060py10BaHKE MPOMBIIIIIEHHBIX TPEANPUATHNA. Y CTPONUCTBO 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 CUCTEM TEIJIOCHA0XKEeHUs [ DNEeKTPOHHBIN
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 ¥ HEIOCTATKH MIPUPOTHOTO Ia3a.

5. | CefieHHs O CHCTEMAX Ia30CHAGKEHH.

6. | Tpeborauus K roprouMM razam.

7. | OcHOBHBIE ra30BbIe MECTOPOXKICHHS Poccuu.

8. | Kiaccudukanus MecTopox/IeH il IPUPOIHOTO rasa.

9. Krnaccudukanms ra3omnpoBoios.

10. | Mo6wrua, mepepaboTka Ha MeCTe TPAHCIIOPT IIPHPOJHOTO Ta3a.

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

13. | [loxzemHbIe U Ha/I3eMHBIE Ta30ITPOBOJIBL.

14. | 3amuTa ra3onpoBOJOB OT KOPPO3HUH.

15. | MeTo/bI 3a1UThI CTATBHBIX TA30MTPOBOJIOB.

16. | I'azoBbie puIBTpHL

17. | IpenoxpanuTeIbHO-3aTIOPHBIC KIIAMAHBI.

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

20. | OcMOTp TEXHHYECKOTO COCTOSHHS, TEXHHUECKOE OOCIyXHMBAaHHE, TEKyLIHMil

kanutaiabHbld peMoHThI. [Tyck I'PIT B paborty.

21. | ITepexox Ha paGoOTy ¢ THHUM PeryInpoBaHus 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 ra30MpoOBOOB K ACHCTBYIONIIM CHCTEMaM.

27 TexHomoru4yeckrue KapTbl BPE3KH I'a30ITPOBOIOB.

28 | BrimmosiHEeHHE Ta30IIaMEHHBIX pa0dOT Ha HAJI3EMHBIX Ta30MPOBOJIAX.

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

30 | Texaudeckoe 0OCTyKHMBAaHUE HAJI3EMHBIX Ta30IPOBO/IOB. .

31 | Texkynuii u KaMUTAILHBIA PEMOHT HAJI36MHBIX Ta30TPOBOJIOB.

32 HcnpiTanus Ta30MpOBOAOB HA MPOYHOCTH U IIJIOTHOCTDH

33 | IlpuemMka ra3ompoBOJIOB B IKCILTyaTAIIHIO.

34 | BzaumooTHOIIeHHE NPEANPHUITUIN C ra30BBIMH X03SHCTBAMH.

35 | PemoHTHO-TIpOdMIIaKTHYECKHE 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 ra30MpOBOAAX.

40 | IMoxroroBka mepcoHana, YKCIUTYaTHPYIONIETO Ta30BOE X03SHCTBO.

41 | IIpoBepka 3Hanuit «IIpaBui 6€30MaCHOCTH CUCTEM T'a30pacipeesieHus U
ra3onoTpe0aeHus» pyKoBOIUTENEH, HHXEHEPHO-TEXHUYECKUX paOOTHUKOB, paboduX,
3aHATBIX YKCILTyaTallued Ta30BOro X03s1CTBa.

Oo0pa3en OusteTa K nepBoi pydeKHO aTTecTAUMHU

Buuer Nel
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

| ammecmauus

I[I/ICHI/IHJ'II/IHai «TexHOIOTrMUECKIE OHCPIrOHOCUTEIIN HpC,HHpHHTPIfI»

1 | OcHoBHBIE 3a/1a41 TOIUTMBOCHAOKEHUS TPEATIPHUSTHUSA.

2 | Ilepexon Ha paboTy ¢ JIMHUHU PETYIMPOBAaHUS Ha Oanmac.

3 | IlpoBepka 3Hanwmii «[IpaBui1 6€30MaCHOCTH CUCTEM ra30pacipeieiCHUus U
ra3onorpeOaeHus» PyKOBOAUTENCH, HHKEHEPHO-TEXHUUECKUX paOOTHHUKOB, pabounX,
3aHATHIX HKCIUTyaTallei ra30BOro X03sucTBa.

3aB. kapenpoit «T u I'» P.A-B. Typiyes

Bonpochbl KO BTOpPOi pPY0eKHOM aTTecTAlMH

1. | KoHTpoIb 32 COCTOSIHUEM OXpaHbl TPY/A B F'a30BOM XO3sliCTBE.

2. I"'openne HenoaBHKHOM ra3oBoi cMecu. DPOHT ropeHus.

3. | CkopocTh pacnpocTpaHeHus miaMeHu. ['openune 1BuxKyIencs: ra30Boi CMECH.

4. | Cxxuranue ra3oBOro TOIUIMBA B TONKAX MapOBBIX KOTJIOB.

5. | Auddy3nonHslil pesxuM ropeHns raza B TONKax.

6. | CMemanHbIi peXXUM FOpPEHUs Ta3a B TOMKaX.

7. | Knaccugwukaius 1 OCHOBHBIE XapaKTEPUCTHUKH TOMOYHBIX Ma3yTOB

8. | Ilpuem ma3yTa Ha NpeANPUITHH

9. | CnuB Ma3zyra U3 IIUCTEPH.

10. | QunbTpel rpyOOH M TOHKOW OYMCTKH Ma3yTa.

11. | IlogorpeBarenu MazyTa. Hacocsl s mepekauku Ma3yTa.

12. | Ma3yToxpaHwimmia.

13. | Ilpucanku k Ma3yty. Bujpl 1 Ha3HaUeHUE MPHUCATOK U X cBoHcTBA. Jlo3upoBaHue.

14. | Texnuka 0e30MaCHOCTU NpU 00CTYKMBAHUU Ma3yTHOTO X034HCTBA.

15. | PacnipuiuBaHue XHJIKOTO TOIIMBA.

16. | CreneHp npoOIeHUs Kamneb )KUJIKOTO TOTUINBA.

17. | KoTenbHOE TOIJIMBO U €ro CBOMCTBA.

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

19. | KauecTBO pacnblUIMBaHMs KHUJIKOTO TOIIMBA. ['OpeHne Kamiu JMCTUIUIATHOTO TOTIINBA.

20. | l'openne mazyra. ®poOHT ropeHMsI.

21. | I'openue netyuux BeniecTB. | 'opeHre KOKCOBOTO OCTaTKa. Y MEHBIICHHUE HEJJOMKOTa.

22. | CBoiicTBa M XapaKTEPUCTUKH TBEPIOTO TOTUINBA

23. | CHabxeHHe TpeanpUsTUI TBEPbIM TOILIMBOM

24. | IlnotHocts. [Topuctocts. ChilydecTb TBEPAOTO TOMIJIMBA

25 | Bugpl u CTPYKTypa TBEPJIOTO TOTIIIMBA




26

Mexanandeckas IMPOYHOCTH TBEPAOI'O TOILIIMBA

27 | Beixon neryuux BemecTB. CriekaeMocTh. Termnodu3ndeckne CBONCTBA TBEPIOTO TOTUIHBA

28 | MeToapl TOATOTOBKU Ma3yTa K C)KUTAHUIO

29 | Tennou3nyeckre CBOMCTBA TBEPAOTO TOIINBA.

30 | [IpuHUmMOBI OpraHU3alMy TOIUIMBHOTO X03511CTBAa TBEPAOIO TOIUIMBA MPEANIPHUSITHS.

31 | IIpuHuMnuanbHble CXEMbl KOMIIOHOBKU 000PYA0BaHUs TOINIMBHOIO XO34HCTBA.

32 | JlocTaBka TBEpOTO TOIUIMBA U €0 pa3rpy3ka. ba3zucHeie, pacxoHbIe (OTIEpaTUBHBIC),
pe3epBHbIE aBapUiiHbIE, IEPEBAJIOYHBIE CKJIAIbI.

33 | ITabenu TBepaoro Torumsa. [IpenoTBparieHne caMOBO3TOpaHUs TOTUIMBA.

34 | [IpuHuMnuanbHas TEXHOJIOTHYECKas cxema TormuBonoaaun TOC, padoTaromieit Ha
TBEPJIOM TOIUIMBE.

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

36 | PazmopaxuBaromnue ycTpoiicTa. JIeHTOUHBIC KOHBEHEPHI

37 | ApoOunbHble ycTaHOBKH. BecrmoMoraTenbHble MEXaHM3Mbl TOIUIMBOIOAYH.

38 | ByHkepbl cucTeMbl TOIIMBONOAAYH.

39 | Cxema npeaBapuTEIbHON MOJITOTOBKH TBEPIOTO TOTUIHBA.

40 | Cxewmsbl 1TO1a41 TOTUIMBA B KOTEIHHYIO.

41 | MonOTKOBBIE, BAJIKOBBIE, BAJIKOBO-3y0UaThle JPOOUIIKH, BUHTOBBIE TPOOUIKU-TPOXOTHI

42 | Cucrembl NbUICTIPUTOTOBIEHHSI. DJIEMEHThI CUCTEM MbUICIPUTOTOBICHHS: CEMapaTopsl,
[UKJIOHBI, KJIallaHbI-MHUTAJIKH, TIBUICTTUTATEIH, TTBUICOTASIINTENN, METBHULIBI JJIs
HPUTOTOBJICHUSI ITBUIH.

43 | Cucrembl MOAAYM NMBUTH B TOTIKY KOTEJIHHOT'O arperara.

44 | Texnuka 6€30MaCHOCTH IPU OOCITYKUBAaHUHA 000PYTOBAHUS ISl CKUTAHUS TBEPIBIX
TOILJIUB.

45 | I'openue yranepona. Kunerndeckuit pexxuM ropeHus TBepaoro tormmmsa. Auddy3nonnbrii
PEKUM FOpeHMsl TBEPIOr0 TOILUIMBA.

46 | Ckopocts roperns. OCOOCHHOCTH TOPEHHS PEATBHOTO TBEPJIOTO TOTUIMBA.

47 | Posb neTy4nx BeIECTB TOIUIMBA B IIPOLIECCE TOPEHUS TBEPAOro ToIuMBa. Peakunonnas
cocoOHOCTh ToIIMBA. [IpoTyKTHI Cropanusl.

48 | Vcnonp3oBaHue MOTEHIMAIBHOTO XMMUYECKOT0 Terjla TBepaoro Tomuaa. IloaHora
TETUIOBBIZICTICHUSL. XMMHYECKHE PEaKIINH, POTEKAIONINE PU Tra3udukanuu.

49 | Crenenb razudukaiuu TBepaoro Tormsa. Koncrtanta paBHoBecHs: peakliuii KOHBEPCHH.
TexHonorust ra3suuKayy TBEPAOTrO TOILUINBA.

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

51 | lI'asudukanms MeTKO3EpPHUCTOTO TBEPAOTO TOIUIMBA. Y TIEKUCIOTHAS Ta3udukanms
TBepJI0ro ToruBa. I'azudukanus npUIeBUIHOTO TOIIMBA.

52 | Onpexnenenue cTeneHy HEOTHOPOJHOCTH TOIUIHBA. PacueT HOpM oTOOpa mpob TorIIHBa.

53 | Ot6op u 06paboTKa 06beAMHEHHBIX P00 TomKBa. IloaroToBka npobd K aHAIU3Y.

54 | O0beM KOHTPOJIs Ka4yecTBa TOIUIMBA HA TEIUIOBBIX JIEKTPOCTAHLIUSAX.

55 | Cxema TepMuueckoil nepepabOTKH TBEPIOTO TOIJIMBA HA 3JEKTPOCTAHIMH IIPU €T0
KOMIUIEKCHOM SHEPrOTEXHOJOTHYECKOM MCIOJIb30BaHUU.

56 | Cxema KOMIUIEKCHOT'O UCMOJIb30BaHUS TBEPAOro TorminBa Ha 6aze TOC B pexxume ero
OBICTPOrO NUPOJIH3a

57 | Cxema KOMIIJIEKCHOT'O UCIIOJIb30BaHus yrist Ha 6a3e TOC npu ero nuporasudukanuu.

58 | Ha3znauenue maces. Bujibl cMa304HBIX MaTE€pUAIOB M CIIOCOOBI UX MOJIYYSHHSL.

59 | Knaccudwukarus MuHEpaIbHBIX Macen. CBOWCTBA M XapaKTEPUCTHKH HEPTIHBIX U
CHUHTETHUYECKUX Macell.

60 | Crapenue He(TSHBIX Macell B IpoIecce WX dKcIutyaranuu. [Ipucaaku, ymydmnratonye
HKCIUTyaTallMOHHbIE CBOMCTBa Macell. [Ipuemka mMacel.

61 | BXoaHO#H KOHTpOJIB KauecTBa Macesl. JKCIUTyaTallHOHHBIN KOHTPOJIh KadyecTBa TYpOMHHBIX
Maced.

62 | TpancdopmaropHble Macia U MX Ha3HauYeHHE. MeTOo bl XpaHeHHS TpaHCPOPMa TOPHOTO

macia.




63

Kontpoib kauectBa TpancopmaToproro Macia. @U3NKO-XUMHUUECKHE CBOMCTBA
TpaHC(OPMATOPHBIX Maced.

64

Opranu3zanys ra3ocnacarelbHON CIy>KObl Ha TPEIPUITHH

65

@OyHKIMU U cepbl ASUCTBUS ra3ocnacaTeIbHON CIyKObl Ha MPEANPUITUN

O0pasen OuiieTa Ko BTOPOii pyOesKHOH aTTecTaluu

Buuer Nel
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

|l ammecmauusn

JucnunuHa: «TexHOoIorn4eckue YSHEProHOCUTENN PEATIPUITHIIN

1 KOHTpOHB 3a COCTOSIHHUEM OXpaHEbI TpyJa B ra30BOM XO3SICTBE.

2 | BelnmoHeHne ra3ormiaMeHHbIX pa60T Ha ra30IpoBoJax.

3 | Cucremsl noAgavu IbUIA B TOIIKY KOTCJIIbHOI'O arperara.

3aB. kapenpoit «T u I'» P.A-B. Typnyes

7.2. Bomnpochl k 3a4eTy 10 aucuuiianie «TexHoJornyeckye YHEProHOCUTE N P eAnpUsITHI

OcHoBHbIE 33/1a4U TOIUIMBOCHAOKEHUS NpeAnpusatus. [IpupoaHbie 1 HCKYCCTBEHHbIE Ia3bl
n ux cocraB. OCHOBHBIE CBONMCTBAa IpPHUPOAHOro rasza. [IpemmymecTBa M HEmNOCTaTKU
IIPUPOJHOTO rasa.

CBCI[CHI/ISI 0 CcHCTeMax TIa30CHaOKeHHS. Tpe60BaHI/I$I K TOpPHOYHUM Tra3aM. OCHOBHBIE
T'a30BbIC MCCTOPOKICHHU A Poccumn..

Knaccudukanust MmectopoxaeHuii mpupoaHoro rasza. Kmaccudukamus ra3ompoBOJIOB.
JloObIua, nepepaboTka Ha MECTE TPAHCIIOPT MPUPOJHOTO rasa.

Matepuanbl U TEXHUYECKUE U3/eNIUs B cUcTeMax razopacnpeneneHus. [Ipoknanka
ra3onpoBojoB. [lof3eMHbIe U Ha/I3€MHbIE Ta30MPOBOJIBI.

3ammTa ra3onpoBOAOB OT KOPPO3UU. METOoNbl 3alllUThl CTAJIbHBIX Ta30MpPOBOJIOB.
["a30BbIe QUIBTPHI.

[IpegoxpaHuTenbHO-3aM0pHbIE KJIAMIaHBI. Perynstopst TaBJICHUS rasa.
ITpenoxpanuTenbHO-cOpocHbIE KianaHbl. Mi3mepeHnue pacxona rasa.

OcMOTp TEXHHUYECKOTO COCTOSIHMS, TEXHHYECKOe OOCIyKHBaHHME, TEKyIIUH U
kanutaidbHeli  pemMoHThl. Ilyck TPII B pabGory. Ilepexon Ha paboTy ¢ JMHHH
peryiupoBaHus Ha Oaiinac.

ITepexox Ha paboty c Oaitnaca Ha nuHuio perynupoBanus. Otkntouenue I'PIT (I'PY).

O6ume TpeGOBaHWS K TPOKIAJAKE BHYTPEHHHX Tra3ompoBOaoB. | a3ocHaOkeHHe
IIPOU3BOJICTBEHHBIX YCTAHOBOK U KOTJIOB.

10.

[Ipucoenuuenre ra3onpoBOJOB K JEHCTBYIOIIMM cHCTeMaM. TeXHOJIorudyeckue
KapThl BPE3KU ra30IpOBOIOB.

11.

BrinonHenue ra3omnjaMeHHbBIX pa60T Ha HAA3CMHBIX Ta30IIpOBOJAAX. 9KCHHyaTaHI/IH
MOA3CMHBIX U HAA3CMHBIX I'a30IIPOBOI0B

12.

Texuugeckoe 06CHy)KI/IBaHI/IC HaA3CMHBIX Ta30IIpOBOIOB. TCKYH_[I/Iﬁ U KaluTalIbHBIN
PEMOHT HAaJI3CMHBIX I'a30IIPOBOJOB.

13.

HcnbiTanus Ta300pOBOJIOB HA MPOYHOCTh U IJIOTHOCTH. [IprieMka razonpoBojioB B
HKCIUTYaTalHIO.




14.

B3anmooTHOIIEHNE TPEATPUATHN C Ta30BBIMU X03s51iICTBaMU. PeMOHTHO-
npodrIakTHYecKue paboThl HAJ3EMHBIX a30MPOBOJIOB.

15. | Opranuzainus ra3oBoi CiIy>kObl TpeAnpuaTHii. B3anMooTHOIIIEHNE TIPEATPUITHI C
ra30BbIMU XO35HCTBAMM.

16. | Brox B 3KcIIyaTanuo ra3oBoro o6opyaoBanus. Beinonnenue razongaMeHHbIX paboT Ha
ra3onpoBoJiax.

17. | IlogroroBka nepcoHaina, 3KCILTIyaTHPYIOLIEro ra3oBoe Xo3saiucTBo. IIpoBepka 3HaHUH
«[IpaBun 6€30MaCHOCTH CHCTEM ra3opacrpeiesiCHUus U ra30moTpeOIeHIs PyKOBOAUTEIEH,
MH)KEHEPHO-TEXHUYECKUX paOOTHUKOB, pabounX, 3aHATHIX IKCIUTyaTallel ra30BOro
x03s11icTBa. KOHTPOJIb 32 COCTOSSHHEM OXpaHbl TPYA B TA30BOM XO3SIMCTBE.

18. | I'openue HemoaBuHOW Ta30BoM cMecu. DpoHT ropenus. CKOpOCTh pacHpoCTpaHEHUS
m1aMeHu. ['opeHne IBMXKyIIeCsl Ta30BOM CMECH.

19. | Cxuranue ra3oBoro TOIUIMBA B TONKax MapoBbIX KOTIOB. Jnddy3noHHbIH pesxum ropeHus
raza B Tonkax. CMEIIaHHbII peXUM FOpEHUs ra3a B TONKaX.

20. | Knaccugukaus 1 OCHOBHBIE XapaKTEPUCTHUKU TOMOYHBIX Ma3yToB. [IpueM ma3yra Ha
npennpustid. CiimB Ma3zyTa U3 IUCTEPH.

21. | @unbTpel rpyOOIi U TOHKOW 0uMCTKH MasyTa. [logorpeBarenu mazyra. Hacocsr st
IIepeKavyky Ma3yra. Ma3yToXpaHWINIIA.

22. | llpucagku k Ma3zyty. Bujpl 1 Ha3HAaYeHHE IPUCAOK U UX CBolicTBa. Jlo3upoBaHue.

23. | Texnuka 6e30macHOCTH IPH 0OCITYKUBAHUU Ma3yTHOTO XO3sICTBA.

24. | PacipuinBaHue XUAKOTO TOIUMBA. CTETeHb APOOJICHHS Karesb KUIKOTO TOTUIHBA.
KoTtenpHOE TOIIMBO U €ro cBOMCTBA. MeToAbl NOArOTOBKU Ma3yTa K CKUTAHUIO

25 | Texnuka Ge30macHO pabOTHI IPU UCTIONB30BAaHUH KOTEIFHOTO TOIUIMBA U TP €T0
XpaHeHuu. KauecTBo pacnbuIMBaHus XKUAKOTO TOILIMBA. |'OpeHne Karm JUCTUIIISATHOTO
TOILJIBA.

26 | I'openue mazyra. @ponT ropenus. ['openue nerydnx BemiecTs. I opeHre KOKCOBOTO
OCTaTKa. Y MEHbIIIEHNE HEI0KOTa.

27 | CBoiicTBa U XapaKTEPUCTUKU TBEPAOTO TorunBa. CHaOKEeHNE TIPEANIPUITHN TBEPABIM
torBoM. [lnmotHoCTs. [lopucTocTs. ChlllydecTh TBEPAOTO TOIUIMBA

28 | Bugpl u CTpyKTypa TBEpIOTO TOILIMBA. MexaHnuecKasi MPOYHOCTh TBEPIOTO TOTLIHBA.
Beixon sietyunx BemecTB. CniekaemocTs. Temnopusnueckue CBONCTBA TBEPIOr0 TOIIMBA

29 | IlpuHIMIIBI OpraHU3aKy TOIUTMBHOTO X03SICTBA TBEPIOTO TOTLTUBA MPEITPUSITHSI.
[TpuHIIMNMAIbHBIE CXeMbl KOMIIOHOBKH 000PY/0BaHUS TOIUIMBHOTO X03SHCTBA.

30 | JlocTaBka TBEpIOTO TOIUIMBA U €0 pa3rpy3ka. ba3zucHeie, pacxoHbIe (OTIEpaTHBHBIC),
pe3epBHbIE aBapuiiHble, TepeBagodHble ckiaaabl. [llTabenu TBepIOro TOMIMBA.
[TpenoTBpaleHre caMOBO3ropaHusl TOIUIMBA.

31 | [IpuHuunuambHast TEXHOJIOTHYECKas cxema ToruBonoaayn TOC, paboratomieid Ha
TBEpOM ToIUInBe. [IpuemMHble pa3rpy3ouHble ycTpoiicTBa. XpaHeHue TomauBa Ha TOC.

32 | PazmopaxuBaronue ycrpoiicta. JIeHTouHble KOHBEHEpbl. JIpoOMIIbHbBIE YCTaHOBKH.
BcenomoratenbHble MEXaHU3MbI TOIUIMBOIIOAAYH.

33 | Bynkepsl cuctemsl ToruuBonoaayn. Cxema npeaBapuTeTbHON TOATOTOBKU TBEPAOTO
ToruiBa. CxeMbl 10/1a4M TOIUIMBA B KOTENBHYIO.

34 | MonoTKOBBIE, BATKOBBIE, BAJIKOBO-3y04aThle TPOOUIIKN, BHHTOBBIE IPOOHUIKU-TPOXOTHI

35 | Cucremsl NbUIETPUTOTOBIEHHSI. DJIEMEHTBI CUCTEM MbUICIPUTOTOBICHHS: CEMapaTopsbl,
LUKJIOHBI, KJIallaHbI-MUTAJIKH, IbUICTUTATEINH, IbUICOTAECIUTENN, METbHULIBI TS
IpUroTOBIEHUS NbUIM. CHCTEMBI T01aYU NBUIM B TONKY KOTEIBHOIO arperara.

36 | TexHuka 06€30maCHOCTH MPU OOCITYKUBAHHHA 000PYTOBAHUS /ISl CKUTAHUS TBEPJIBIX
TOILIUB.

37 | I'openue yrnepona. Kunerndeckuit pexkxuM TOpEeHUst TBEPAOTO TOTuMBa. [{uddy3noHHbII
PEXUM ropeHus TBepaoro Tormsa. CkopocTs ropeHusi. OcoOEHHOCTH FOPEHUs PeaTbHOTO
TBEP/IOT0 TOILJINBA.

38 | Pousb neTyunx BelecTB TOIUIMBA B MPOLIECCE TOPEHNUS TBEPAOro TOIUIMBa. Peakunonnas
crocoOHOCTh TorMBa. [IpoTyKTHI cCropaHusl.

39 | Mcnonp3oBaHne NOTEHIMAIBHOTO XMMHUYECKOT0 Teryia TBepaoro Toruaa. [lonHora




TETIOBBIICTICHUS. XUMHUYECKHIE PEAKINH, MPOTEKAIONINE MPU Ta3u(PUKaIug.

40

Crenenb ra3udukanuy TBepAoro TorimBa. KoHcTanTa paBHOBECHUS peakIiii KOHBEPCUH.
TexHomorus rasupukanuy TBEpAOro TOIUIMBA. Y CTPOMCTBA 1)1 Ta3u(UKaluy TBEPAOTO
torynBa. ['a3udukanus KpymHOKYCKOBOTO TOIUIMBA.

41

FaSI/I(l)I/IKaI_[I/IH MCJIKO3€PHUCTOI'O TBEPAOI'O TOIIJIKBA. VrinekucnorHas FaSI/I(bI/IKaI_II/ISI
TBCPAOro TOIJIMBA. Fasmpmcaunﬂ NbIJICBUIHOI'O TOIIJIMBA.

42

OmnpezneneHue CTeNIEHN HEOTHOPOJHOCTH TOIUTMBA. PacdeT HOpM oTOOpa Mpoo TOILTHBA.
Ot60p 1 00paboTka 00BEAMHEHHBIX TTPOO ToTUMBA. [loroTOBKA MPOO K aHAIU3Y.

43

O0BeM KOHTPOJIA Ka4€CTBA TOIJIMBA HA TCIVIOBBIX DJICKTPOCTAHIIUAX. Cxema TepMquCKOfI
Hepepa60TKH TBCPAOTO TOIJIMBA HA 3JICKTPOCTAHIHHU ITPU €TO KOMIIJICKCHOM
OHCProTEXHOJIOTMYCCKOM HCITI0JIb30BaHNN.

44

Cxema KOMIIEKCHOTO UCTIONIb30BaHUs TBEPAOTo ToriiBa Ha 6aze TOC B pexume ero
OBICTPOro NUPOJIN3A

45

Cxema KOMILIEKCHOTO UCNOJIb30Banus yris Ha 6a3e TOC npu ero nuporasudukaiuu.

46

Hasnauenue macen. Bujbl cMa304HBIX MAaTEPUAIOB U CIIOCOOBI UX MOJTYUCHUS.
Knaccudukanus MmunepanbHbix Macen. CBOMCTBA U XapaKTEPUCTUKH HEPTSIHBIX U
CHHTETUYECKHUX Macell.

47

Crapenne He(pTSAHBIX Macell B Ipolecce ux dKcrutyaTauuu. [Ipucanku, ynydiiaronme
AKCIUTyaTalMOHHbIE CBOKCTBA Macell. [Ipuemka macen. BXoqHON KOHTPOJIb KauecTBa
Macell. JKCIUTyaTallMOHHBIA KOHTPOJIb KaueCTBa TYPOMHHBIX Macell.

48

TpancdopmaropHbie Macia U UX HazHaueHHe. MeTobl XpaHeHHs TpaHchopMa TOPHOTO
macina. KonTposs kauectBa TpanchopmaTopHoro macia. OU3nko-xMMUYeCKHe CBOWCTBA
TpaHCQOPMATOPHBIX Macell.

49

Opranu3anus razocrnacaTeabHol ciayxO0bl Ha npeanpustid. yHkuuu u chepsl qecTBus
ra3ocracareilbHON Ci1y>KObl Ha IPePUSITHH

OoOpa3sen Oui1eTa K 32a4eTy IO JMCUHUILUIHHE

T'PO3HEHCKMUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

JucuurHa TexHOJI0rHYeCKHEe YHEPTOHOCHTEIHN NPeANPUATHI
Cemectp - 5
I'pynmna T3C-21, 301 -21
Bbuser Ne 1

1. | B3anmMooTHOWIEHNE IPEAIPHUATHHI C Ta30BBIMH X035 CTBAMM.

2. | Texnuka 06€30MacCHOCTH NP 0OCTY)KMBAHUU Ma3yTHOT'O XO35HCTBA.

3. HpI/IHHI/IHI/IaJ'IBHaH TEXHOJIOTHYCCKasa CXEMa TOIIIIMBOIIOJaY TSC, pa60Ta}omeﬁ Ha TBEpAOM
TOIIJINBE.

3aB. kadenpoit
«TennoTexHuKa v TUIPaBINKa P.A-B. Typnyes




7.3 Tekyumuii KOHTPOJIb

BOHpOCLI K IIPAKTHYC€CKUM 3aHATUAM

RRO©oo NGO~ WNE

1

12.
13.

0.

KauecTBo pacnbuiMBaHMs KUIKOTO TOIUIMBA. ['OpeHMe Kamiu AUCTUILIATHOTO TOILUIMBA.
['openne MazyTa v KOTEIBLHOTO TOIIUBA. @POHT rOPEHUS.

['openue neryuux BemecTB. ['opeHrE KOKCOBOTO OCTaTKa. Y MEHbBIIIEHUE HEJIO0KOTA.
CBolicTBa U XapaKTEPUCTUKU TBEPAOTO TOILIIMBA

CHabyxeHue npeaIpusSTHIA TBEPIbIM TOIUIUBOM

[110THOCTB, MOPUCTOCTD, CHITYYECTh TBEPOTO TOILIHBA.

Mexanuueckas IpOYHOCTh TBEPIOrO TOIUIMBA

Brixon netyunx BemiectB. CriekaemocTh. Temnopusznyeckue cBoicTBa TBEPIOTO TOIUIMBA
[TpyHLIMIIBI OpraHU3alKy TOITIMBHOIO X035HCTBA TBEPJAOrO TOIUIMBA HA IPEAIPUITHS.
[TpuHIMNIHATBHBIE CXEMbI KOMIIOHOBKH 000pYI0BaHUS TOIJIMBHOTO XO3SHCTBA.

. JlocTaBka TBep10ro TOIUIMBA U €r0 pa3rpy3ka. baszucHsie, pacxoaHbie (ONEpaTUBHBIC), PE3EPBHBIC

aBapuifHbIE, IEPEBATIOYHBIC CKIIA/IbI.
ITaGenu TBepaOrO TOIUMBA. [IpenoTBpamieHne caMoBO3ropaHus TOIUIUBA.
[Ipuemnsbie pa3rpy3ouHbie ycTpoiicTBa. XpaHeHue Toruba Ha TOC.

Bomnpocekl k 1a00paTOPHBIM 3aHATHAM

©CoNoO~WNE

10

11.

Pacuer TermnoTel cropaHus TOIUIMBA 110 JJAHHBIM 3JIEMEHTHOTO ¥ TEXHUYECKOT'O COCTaBa.
[TepecdeT TEIIOTHI CrOpaHUsl ¢ OJJHOW MacChl Ha JIPYTYIO

OmnpeneneHue 3aTpaT TeIla Ha pa3MOpaXKHBAHUE Ma3yTa B 3UMHEE BPEMsI.
TernnoBoil 1 BO3AYIIHBIN OalaHC CUCTEMBI MTBLICTIPUTOTOBJICHUS.

Pacuer TeopeTndeckoro u JEMCTBUTEIHLHOTO PAacXo/1a BO3IyXa Ha TOPEHUE.
PacueT TeopeTHUECKUX U IEHCTBUTEIBHBIX 00BEMOB MPOYKTOB CrOPAHHUSI.
Pacuer coctaBa IpOJyKTOB CrOpaHus.

Pacuer koaddunrenta n30bITKa BO3IyXa.

OmnpeneneHne TEIUIOBOTO OaaHca mpolecca ra3uuKaiiy TBEPI0ro TOIUINBA.
Omnpenenenne MaTepuaIbHOrO OanaHca mporecca ra3uukaiuy yris.

Pacuer nporecca muposm3a yrisi Ipu ero KOMIUIEKCHOM UCTIOJb30BaHUH.



7.4. Onucanue TMoka3zaTeliel u KpUTCPHUECB OLICHHUBAHUSA KOMIICTCHI[UM Ha Pa3JIMYHBIX JTallaX HUX (l)OpMI/IpOBaHI/IH, OIIMCAaHHC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepun onleHMBaHus pe3yJibTATOB 00y4YeHHSsI HaumenoBanue
KOMIIETeHI[UHU OLICHOYHOI'0
menee 41 0ajs10B 41-60 6as10B 61-80 0aJs10B 81-100 6as10B cpeacrsa

(HEeYI0BJIeTBOPHUTEJIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaM4YHO)

OIIK-3 CrniocobeH 1eMOHCTpUPOBATh IPUMEHEHHE OCHOBHBIX CITIOCOOOB IMOJIy4eHHUs, TPeoOpa3oBaHusl, TPAHCIOPTA U UCIIOJIb30BAHUS TEIUIOTHI B
TEIJIOTEXHUUECKUX YCTAaHOBKAX U CUCTEMAaX.

3HATb:

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

— OCHOBHBIE 33/1a4H
TOTUTMBOCHAOKEHUS TIPEATIPUSATHS;

— OCHOBHBIE CBOICTBa MPUPOTHOTO
rasza, MpeuMyIecTBa U HEJJOCTATKH
UCTIOJIb30BaHUS TIPUPOJTHOTO T'a3a;

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

— 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:
JIOMYCKAKOTCSI Vaeris
— paborath ¢ KIaccuuKausIMu HeOoIbIIne
omnoOKu

MECTOPOXKACHUN IPUPOAHOIO Ira3a u
HeTH;

—  OCYILECTBIIATH IKCIUTyaTaLI0
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
NpEeANPUATHM, SKCILTyaTaluen
ra3oBOro 000pyJI0BaHUs
MPOMBIIIICHHBIX, KOMMYHAIbHBIX
PEIIPHUITHA U KOTCIBHBIX;
MaTepHalaMi ¥ TEXHUYECKHUMH
U3JICTTUSMH TPUMCHSIOIINXCS B
CUCTEMaXx Ta30pacrpeciiCHuUs;
00ImuyMH TPEOOBAHUSAMH K IMPOKJIIAIKE
BHYTPEHHUX Ta30MpPOBOJIOB,
METOJAaMH MOATOTOBKHU U CKUTaHUS
ra3oBOTO TOILJIMBA;

METOJIaMU CHaOXEeHHE MPEATNPUATUI
KUJKUM TOTUJTMBOM Y4acTBOBAaTh B
THUIIOBBIX, IUNIAHOBBIX MCIBITAHUAX U
PEMOHTAX TEXHOJIOTUIECKOTO
000py1I0BaHUSI, MOHTAXHBIX,
HAJTaJIOYHBIX U ITYCKOBBIX paboTax, B
OpTraHU3aIH MPOPIIAKTUYECKUX
OCMOTPOB U TEKYIIIETO 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¢HHBIMHA BO3MOKHOCTHAMMU 310POBbA

Jlns  ocymiecTBIEHUSI MPOLEAYpP TEKYIIEro KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOYHOM
aTTeCTallui OOYYaIOUIMXCS CO3/1aHbl (POHIBI OIIEHOYHBIX CPEICTB, aJallTUPOBAHHBIC Ul MHBAJIHIOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBBbS M MO3BOJSIOIINE OLEHHUTH JOCTIKECHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTeNbHOIl HporpamMme pe3yiabTaTOB OOYYCHHS U YpPOBEHBb
CcOPMHUPOBAHHOCTH BCEX KOMIICTEHIIMH, 3asBIEHHBIX B 00Opa3oBaTenbHOH mporpamme. Dopma
NPOBEACHUST TEKyIIeH aTTecTaluu s CTYJCHTOB-MHBAJIUIOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0CcOOeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCBMEHHO Ha
KOMITBIOTEpe, B (opme TecTUpoBaHUs U T.m.). Ilpm TectupoBanum it cIaOOBHUASIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToM. Ha sKk3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOpPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKACHHME cTynaeHTy. I[lpum
HEOOXOMMOCTH CTYACHTY-UHBAIUAY PEJOCTABISACTCS JOTIOTHUTEIBHOE BPEMS ISl OJTOTOBKH OTBETA
Ha O9K3aMmeHe (wiaM 3adere). OOydarouqyecs ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMH 3/10pOBbSl U
oOydJaromuecss WHBAJIHIbl OOECIIEYMBAIOTCS IIEYaTHBIMH U AJIEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIC TOCOOHMS I CaMOCTOSATENbHOW paboTel W T.A.) B Qopmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) ISl MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI IO 3PEHHI0:

- JUISl cJembIX: 33/JaHus Ui BBIIOJHEHHS Ha CeMHUHapax M MPAaKTHYECKUX 3aHATHIX
oopmisiroTcst  penbeHO-TOUCUHBIM MpUpTOM bpaiinst wnm B BUAE SJIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEPA CO CIIENUAIN3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeYeHUEM ISt
CIIETIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MCbMEHHBIE 3a/1aHUS BBIMOJIHAIOTCS HAa Oymare penbedHo-
TOYEYHbIM wIpUpTOM bpaliias HIM Ha KOMIBIOTEPE CO CHENHMAIM3HUPOBAHHBIM POrPaMMHBIM
obecriedeHneM il CIEMNbIX JMOO0 HAJAMKTOBBIBAIOTCS ACCHCTEHTY; OOYyYaroIIMMCS JJIsi BBIMOJHEHUS
3aJJaHAs TIPU HEOOXOTUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHbMEHHBIX NPHHAUICKHOCTEH U Oymara
IUIE  TUChbMa  penbePHO-TOYCUHBIM IIpH(TOM bpaiiisg, KOMOBIOTEp CO CHENHATH3UPOBAHHBIM
IPOrpaMMHBIM 00€CTIeYeHHEM IS CIIEMbIX;

- IS c1a0oBUAAIIUX: o0ecreynBaeTcsl HHIANBHUyaJbHOE PAaBHOMEPHOE OCBEIIEHUE HE MEHee
300 mrokc; oOywaromumcsl ISl BBINOJIHEHMs 3aJaHusd IPU  HEOOXOAMMOCTH IPEAOCTaBISETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BAHUE COOCTBEHHBIX YBEIMUYMBAIOIINX
YCTPOICTB; 3a/JaHusl VI BBIMOJIHEHUS 3a/IJaHUi 0POPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

2) JUIs MTHBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3710POBBS MO CJIYXY:

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

3BYKOYCHUJIMBArOIIas arraparypa HUHAUBUAYAJIBHOTO  IIOJb30BAHUS, IpeaOCTABIIAIOTCSA yCiyru



CYpJIOTIEPEBOUNKA;

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

3) JUIS JIAI C TSDKEJNBIMH HApYIICHUSMH pPEYH, TIYXHX, CIa0OCHBIANMX JEKIUd |
CEMHUHAPBI, TPOBOJMMBIC B YCTHOU opMe, MPOBOISATCS B MUCHbMEHHOU (opMe;

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

- JUId JIMIl C HapYIICHUSIMH OIOPHO-JBHUIAaTEIbHOTO allapara, HapYIICHUSMH JBUTATEIbHBIX
(GYHKIIUH BEpPXHUX KOHEUHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MUCHMEHHBIC 3a/IaHUS
BBITIONHSIOTCS HA KOMITBIOTEPE CO  CICHHUATM3UPOBAHHBIM IPOTPAMMHEIM  OOCCIICUYCHUEM  HITH
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBHIMOJIHEHUE 3aJlaHUi (TECTOB, KOHTPOJBHBIX padoT), MPOBOJAUMBIC B

MUCBbMEHHON (opme, mPoBOASTCS B YCTHOM hopMe ImyTeM orpoca, 6ecebl ¢ 00ydaromumcs.

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

9.1 JIuteparypa

1. | Jlykytun b.B. Cucremsl 251eKTpOCHA0KEHUS C BETPOBBIMU U COJTHEUHBIMU
ANEKTPOCTAHIMSIMHU [ DIEKTPOHHBIN pecypc]: yuedHoe nmocobue/ JIykyrun b.B., Mypasnes
N.0O., [InotaukoB N.A.— DneKTpoH. TeKCTOBbIE JaHHbIe.— ToMcK: ToMCKuUiA
nonuTexHuyeckuit ynusepcuret, 2015.— 120 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/55208.html.— 3B5C «IPRbooks»

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

IpeanpusIThi [ DIeKTpOHHBIN pecypc]: yuebHoe nocobue (kypce nexuuit)/ Bopounn A.M.—
DneKTpoH. TeKCToBbIE NaHHble.— CtaBponois: CeBepo-KaBkasckuil (penepanbHblii
yuuBepcuteTt, 2014.— 199 ¢.— Pexum nocrymna: 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
TOIIJIMB JUIsI KOTENBHBIX U TETJIOBBIX CTaHLUI [ DIEKTPOHHBIN pecypc]: yuebHoe nmocodue/
Padansckas T.A., Mancypos P.111., Xmenpaunxuii I1.E.— DnexkTpoH. TeKCTOBbIE
nanHble.— HoBocuOupck: HoBocubupckuii rocy1apcTBEHHbBIN apXUTEKTYPHO-
crpoutenbHblid yHUBepcuteT (Cudcrpun), 9bC ACB, 2017.— 97 ¢.— Pexxum goctymna:
http://www.iprbookshop.ru/85874.html.— 3BbC «IPRbooks»

5. Asmrornd E.I'. UcTOYHUKHN U cUCTEMBI TEILUIOCHAOXKEHMS. TEIUIOBBIE 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) UHTEpHET-pecypebl
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9.2 MeToanyecKue yKa3aHHs 10 0CBOCHHIO THCHMTILIMHBI (Ipuioxenue 1)

10. MaTepuaIbHO-TEXHHYECKOE O0ecredyeHne TUCIUIIIMHbI

Knacc ¢ mnepcoHanbHBIMH KOMIBIOTEpAMH JUIS TPOBEIACHUS MPAKTUYCCKUX 3aHATHH U
BUPTYaIbHBIX JIAOOPATOPHBIX PabOT.
Yue6nas ayaurtopus kadeapst "T u ', Ne2-21, Ne1-19° cHabxeHHas MylIbTUMEINIHBIME CPEICTBAMU
JUTSL TIPEICTABIICHHS IPE3CHTAIIUH 1 ITOKa3a Y4eOHBIX (UIBMOB.

11. lonoJiHeHMs1 M NI3MeHEeHHUs B padoyeil mporpaMmMe Ha y4eOHbIi rojg

JlorosniHeHHsT M M3MEHEHUs B pabouue MporpaMMbl BHOCSTCS €XKETrOJAHO Iepes] HayajioM HOBOTO
yuebHoro rojga mno Qopme. M3meHeHUs MOIKHBI OGOPMIIATHCS TOKYMEHTAJIBHO M BHOCSTCS BO BCE
YUYTEHHBIE SK3EMIUISIPHI.

[Iporpamma cocraBiieHa B COOTBETCTBHH C [ OCyJapCTBEHHBIM 0Opa30BaTEIbHBIM CTaHIAPTOM
BBICIIETO TIpodecCHOHATBHOTO oOpa3zoBanusa 1o HampasineHuo 13.03.01. «TemnosHepretnka wu
TETUIOTEXHHUKAY.

TexHoJIOrMYecKUe IHEPrOHOCUTEIH NpeanpuaTHii (Hanuuue odopynosanust u TCO)

1 | JJabopaTopusrii komrutieke "Tertonepenaya npu kouBekun u ooayse" TIIK-010-9JIP-01
(9 mabopaTopHbIX paboT)

2 | YueOHOo-mabopatopHbIit KOMILIEKC «TermToo0MeHHIKIY
(4 mabopaTopHbIX pabOThI)

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

4 | BupryanbHblil yueOHbIN KoMIIIeKe «TennoBbie 3JeKTPOCTaHIII

Kommrexe NpeaHasHa4YCH UIA UCCIICAOBAHUA IPOLIECCOB Hacrpoﬁxn 1 HaJIaIKU CUCTEM TEIUIOBOM DJICKTPOCTAHIUHU, @ TAKKE KOHTPOJIA
1 MOHHUTOpHHI'a COCTOSHUSA DJIEMEHTOB CUCTEM BO BpEMS UX paGOTH 1 JEMOHCTpALIU BIUSHUA U3MEHCHUS ITapaMEeTPOB SJIEMEHTOB.
[porpamma comepsKuT rpadhHIecKyi0 HHPOPMAIIUIO, H300PaKEHUSI MOHUTOPOB, MTAHEN YIIPABICHHS U COOOIICHHS aBAPHITHON
CUTHAJIM3AIUA aHAJIOTHYHBIC PEaJIbHBIM.

B cocraB Bxoaur:

1. ITepcoHasbHBINA KOMITBIOTEP, MOHUTOP, KJIABUATYPa, MbILIb.

2. IIpenycTaHOBICHHOE CIENHANH3HPOBAHHOE IIPOrPaMMHOE oOecIeueHHe

5 KoMIu1ekT miiakaroB 560x800 mv, M300paeHne HAHECEHO HA TUIACTUKOBYIO OCHOBY TOJIIMHON 4 MM
u pazmepom 560x800 mm. M300pakenne o6aamaeT BOIOCTOUKIMH CBOMCTBaMU. Kaxk/Iblii M1akaT UMeeT
QJICMCHTBI KPCIIJICHUSA K CTCHE.

6 | Okcruryataius TeIUIOPHEPreTHUECKUX YCTaHOBOK U cereit (16 1mT.)

6.1 | «Temromaccooomeny (16 mit.)

6.2 | TexHONOTMYECKHE YIHEPTOHOCUTETU MPON3BOACTB (16 miT.)

7 BHCKTPOHHBIC NJIAKAThI [leMOHCTpaIMOHHBIE KOMILIEKCHI Ha 6a3e MyJIbTUMEANA-TIPOCKTOPa (KOMIUIEKT
ANIEKTPOHHBIX I1akaToB Ha CD, mynsTuMenna-npoektop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

7.1 | TemmomaccooOmen (122 mmit.)

7.2 | IlppuMeHeHre ra30BOro TOIUIMBA B TOMKAX MApPOBBIX KOTIOB. (21 mT.)

IIpe3enTanumn:
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Tennmonepenaya

TeroBbie M aTOMHBIE QJICKTPOCTAaHIUU

["a3ocHabkeHre MPOU3BOJCTBEHHBIX YCTAHOBOK U KOTJIOB.

TormBHbIE pecypchl U TOIUIMBHO-IHEpreTnieckuii 6amanc PO

VcnoBHOE TOIIHUBO.

Krnaccudukanus u MapkupoBKa TOILITHBA.

Texauueckue XAPAKTCPUCTUKHU TBEPAOI'O TOIIIMNBA.

OCHOBEI JIYIYHUCTOI'O TENnI000MeHa.

OO |NO U WIN|F-

TennoBoii GasiaHC mporecca ropeHusl.

10 | 3axwuranue raza. ['a30BbIe TOPEIKH.

11 | Cocras razoo0pasnoro torumpa. Kinaccudukaius roprounx ra3os.

12 | Tenmodusndeckue CBOMCTBA ra3000pa3HOT0 TOTUIMBA.

13 | TormmBO KOTENBHBIX YCTAHOBOK. JKuakoe TommBo (Ma3yT). Knaccudukaius Ma3yTos.

14 | Ma3sytHsbie ¢popcyHku u ropenku. Koncrpykiuu MazyTHbeiX popcynok. ['openku
Ma3yTHbIe, KOMOMHHPOBAHHEIE.

15 | OcHOBBI pacyeTa ra3oBbIX I'OPEJIOK.

16 | Mexannueckue GopcyHKH, (POPCYHKH C paCIbUIMBAIONIEH CpeIoi, KOMOMHUPOBAHHBIC
dopcynku

17 | KomOuHupoBaHHe ra30-Ma3yTHbIE TOPEIKH KOTJIOB.

18 | I'azoBele ropenku. CocraB razoo0paszHoro tormmmBa. Kinaccuukanus roprounx razos.

19 | Texnomorus ra3uuKayy TBEPIOTO TOIUIUBA.

20 | Bompocsl 3KCIuTyaTaliy U OXpaHa Tpy/ia IpU CKUTAHUU Ta3a ¥ JKUJIKOTO TOILIMBA.

8 | BuaeoduniabMbi:

[Tpunumn paboTsl KOTIA;

- [TapoBoii koren;

- [TapoBbie TypOUHBI;

- [Iimams ropenku;

- JIBi>xeHne )KUIKOCTH B pabodyem KoJiece;




[Ipunoxenue 1

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

1. MeToauyeckue ykKa3aHusi JAjs 0O0Oy4amIIUXCS MO NJAHHUPOBAHHMI0O 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.

O6yyenne 1o  gucuumuinHe  «TeXHONOrHMYecKWe  DHEPrOHOCUTENH  MPEANPHUSTHI
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, ¥ UHBIM (opMaM MUCbMEHHBIX PadoT,
BBINOJIHEHHE aHAJIN3a KEHCOB, HHINBUAYaIbHAS KOHCYJIBTALUS C MIPETIOAABATEIIEM).

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

Y4eOHbIi MaTeprall CTPYKTYPUPOBAH U U3y4EHUE AUCIMILTUHBI IPOU3BOIUTCS BTEMATUYECKOM
MOCJIEI0BATENBHOCTH. KaoMy 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
O00CYXXJIEHUH TEOPETHUECKUX BOMPOCOB, pazdope MpOOJIEMHBIX CHUTyallMi M TMOWUCKOB IMyTell uX
pemeHusi. MHorume mpoOieMbl, H3ydaeMmble B Kypce, HOCSAT JUCKYCCHOHHBIM XapakTep, YTO
MpeJoiaraeT MHTEPAKTUBHBINA XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MTPUMeEpax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIyIIaTh M KOHCIEKTHUPOBATh MaTepHall,
U3JaraeMbplii Ha AayAWTOPHBIX 3aHATHSAX. [l ero mMOHMMaHWUS ¥ KAadyeCTBEHHOTO YCBOCHHS
PEKOMEH]IyeTCs CeyIomIas MoCciIeI0BaTeIbHOCTh NEHCTBUI:

1. Tlocne okoHuUaHWSI Y4YeOHBIX 3aHATHH IS 3aKpEIUICHUS MaTepualia IMPOCMOTPETh U
00IyMaTh TEKCT JIEKIUH, MPOCITYIIAHHOW CerojHs, pa3odparh paccMoTpeHHble mpumepsl (10 — 15

2. [lpy mOAroTOBKE K JIEKIUU CJIEAYIOMIET0 IHS TMOBTOPUTH TEKCT MPEIbIAyLIeH JeKIuH,
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, W3YyYUTh NPHUMEPHL. Pemas KOHKPETHYIO CHUTYaIluio, - TPEABAPUTEIHHO TOHSATH, KaKOi
TEOPETUYECKHA MaTepuan HYXXHO HCIOJIb30BaTh. HaMeTWTh IJIaH pemieHusi, MonpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHUueckue cuTyanuu (J1ad.padboTsl).

2. Meroau4eckue yKazaHHus 10 padoTe 00y4aommMXxcsi BO BpeMsi IPOBeACHHUS JTEeKIUH.

Jlekuu  nmaroT  OoOy4yaromMMCS  CHUCTEMAaTH3UpPOBaHHbIE  3HAHMS 1O  JUCLHUIUIMHE,
KOHLOCHTPUPYIOT HMX BHHMAaHHE Ha Hanbollee CI0XKHBIX M BaKHBIX BoIIpocax. HGKHI/II/I 0OBIYHO
U3J1aratoTcsl B TPAIUILIMOHHOM HIIM B MPOOJIEeMHOM cTHiie. [[ig cTyJeHTOB B OOJIBIIIMHCTBE 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, AKTUBU3HUPOBATH 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.



KoHncnekT nexknuu Jiydine moapa3fensiTh Ha MYHKTHI, COONI0/Ias KpacHYIO CTPOKY. DTOMY B
OonbIIol cTeneHu OyayT criocoOCTBOBATH BOMPOCHI IIaHA JIEKLIUH, TPEUIOKEHHBIE MTPET01aBaTelNsIM.
Cnenyer oOpamiath BHUMaHHE Ha aKIIEHTBHI, BBIBOJBI, KOTOpPBIE JEJIaeT IpenojaBareib, 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 CHUCTEMY COKpallleHui, abOpeBHaTyp U CUMBOJIOB.
Opnako npu nanpHeumeld paboTe ¢ KOHCIIEKTOM CUMBOJIBI JTy4IlIe 3aMEHUTH OOBIYHBIMH CIIOBAMU ISt
OBICTPOrO 3pUTEIILHOTO BOCIPUITHS TEKCTA.

Paborast Hajg KOHCHEKTOM JIeKUIWH, HEO0OXOAWMO HCHOJb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOMOJHUTEIBHO PEKOMEHA0BAN MpenoiaBarenb. MiMeHHo
Takas cepbe3Has, KpOHNOTIMBasg padoTa C JIGKIMOHHBIM MaTepHaioM IO3BOJHUT TIYyOOKO OBIAIETh
TEOPETUUYECKUM MaTEPHAIIOM.

Temaruka nekuuii gaercs B paboueil nporpaMme 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 TOCTABICHHBIX MPOOJIEM, YMETh HAXOAWTH IOJIE3HBIH JOMOIHUTEIbHBIN
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
HA  CaMOCTOSTENIbHOE  M3y4yeHHWE pPEKOMEHJOBaHHOW  jutepaTypbl. [lpu  Bceil  momHOTE
KOHCIIEKTUPOBAHUS JICKIIMHA B HEH HEBO3MOXKHO M3JIOKHUTH BECh MaTe€pHall W3-3a JIMMUTA ayIUTOPHBIX
yacoB. [losromy camocrositenbHas pabota ¢ y4deOHHMKamMH, Yy4eOHBIMH TIOCOOMSIMH, Hay4HOM,
CIPaBOYHOM JIMTEpaTypol, MaTepuaiaMy Mepuoandeckux u3nanuil u MHTepHeTa sBisercs Haubosee
3¢ ()EeKTUBHBIM  METOJOM  IMOJIyUYCHHUS JOIMOJHUTEIbHBIX 3HAHHWM, TO3BOJIAET 3HAYUTEIHHO
aKTHUBU3MPOBATh MPOIIECC OBIAACHHUS HHPOpPMAILMEH, crocoOCTByeT Oojiee riayO0OKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (opMupyeT y CTYAECHTOB OTHOILICHHME K KOHKpeTHOH mpobsieme. Bce HOBBIE
MOHATHS TI0 W3y4aeMoil TeMe HEeoOXOIWMO BBIYYHTh HAW3yCTh M BHECTH B TJIOCCApHil, KOTOPBIi
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 MIPETOAABATEIIIO.

Pesynbrat Takoif paboThl JOKEH MPOSIBUTHCA B CIOCOOHOCTH CTYJEHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHl MPAKTUKyMa, BBICTYNAaTh M YYaCTBOBaTh B KOJUIEKTUBHOM OOCYXKICHHH
BOIMIPOCOB 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 opraHm3anud CaMOCTOATENBHONM paboThl 1O AucHuIuimHe «TexHomornyeckue
SHEPTOHOCUTENN MIPEINPHUITHIN - 3TO YIIyOJIeHUe U pacIlIupeHre 3HAaHUI B 00JIACTH TEOPETUUECKUX U
TEXHUYCCKUX OCHOB U IIPUHIUIIOB q)YHKHI/IOHI/IPOBaHI/ISI CUCTEM TIIPOU3BOJACTBA, TpPAHCIOpTa H
NOTPeONIeHUsT TEXHOJIIOTUYECKUX DHEPrOHOCUTENEH: CXKATOro BO3[yXa, XOJOAa, TEXHHYECKOTO
BOZIOCHAOKeHUs, (OpMUpPOBaHME HaBbIKa W HMHTEpPECa K CaMOCTOSTEIHHOM TO3HABATEIbHOU
JeATEITbHOCTH.

CamocrosiTenbHas paboTa 00yJaronIuXCsl SIBISETCS BAXKHEHIITUM BHUIOM OCBOCHUS COJEPIKAHUS
JUCITUILIMHBI, TIOJTOTOBKH K MPAKTUYECKUM 3aHATHIM U K KOHTPOJIbHOH pabote. Cro/a ke OTHOCSTCS
U CaMOCTOSITENIbHOE YIiyOJeHHoe wu3ydeHue TeM JuciuiuinHbl. 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 TOTyYEeHHBIX 3HAHUH.

Opranu3zanus caMOCTOSITETbHON paboThl 00YYarOIIMXCsS OPUEHTUPYETCSI HAa aKTHUBHBIE METOJIbI
OBJIAJICHUS] 3HAHUSMHU, PA3BUTHUE TBOPYECKUX CIOCOOHOCTEH, TMEepexoa OT TMOTOYHOTO K
WHAUBUAYATIM3UPOBAHHOMY 00YYEHHIO, 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 CHUCTEMATH3AIlMHM MPUOOpETaeMbIX 3HAHWUU, 00ECIIEUNBATh BHICOKHI YPOBEHB
yCIIEBAEMOCTH B TIEPUO/1 00YUEHHUS], TOJIYYUTh HABBIKM MOBBIIICHHS MPOPECCUOHATIBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHIO BKIIIOYAET, KpOME TMPOpabOTKM KOHCIEKTa U
NPE3CHTAIMK JIEKLIUH, TOUCK JIMTepaTypbl (IO PEKOMEHIOBAHHBIM CIIMCKaM M CaMOCTOSTEIHHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJIEHHMII 1O BOIpPOCaM, BBIHOCUMBIM JJIsi OOCYXIEHHUS IO
KOHKpETHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh IUTATHI, (DAKThI, COMOCTABICHHUE PA3TUUYHBIX
no3ulMii, coOCTBeHHbIe MbICHH. Ecnu mnpoOiema 3aMHTepecoBana O0OydYarolIerocs, OH MOXKET
MOJITOTOBUTH pedepar U BBHICTYIUTh C HUM Ha MPAKTHYECKOM 3aHATUU. [IpakThyeckoe 3aHATHE - ITO,
NpEekIe BCEro, AMCKycCHs, OOCYKIEHHE KOHKPETHOM CHUTyallud, TO €CThb MperoyiaraeT yMEHHE
BHUMATEJIBHO CIyHIaTh WICHOB MAJIOM TPYMIBI U MOJEpaTopa, a TaKKe CTapaThCsl BBHICKA3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE UJICU U MPEIJIOKEHUS, YTOUHSITh U 3a7]aBaTh BOIPOCHI KOJIJIETaM
10 00CYKICHUIO.

[Ipy moAroToBKEe K KOHTPOJBHOW paboTe 0o0ydarommuiics TOHKEH MOBTOPSATH MPOIICHHBIH
MaTepuail B CTPOrOM COOTBETCTBUM C Y4e€OHOW NpOrpaMMOi, HCHOJIb3ysl KOHCHEKT JEKUUH u
JIUTEepaTypy, PEKOMEHIOBaHHYIO mpernonaaBareieM. [Ipu HEoOXOaUMOCTH MOXKHO OOpaTUThCS 3a
KOHCYJIbTAIlel ¥ METOIMYECKOM MOMOIMIBIO K MTPEIo1aBaTelIIo.

CamocrosTenbHas paboTa peanusyercs:

— HETMOCPEICTBEHHO B MPOIIECCE ayIMTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTHUYCCKUX 3aHATHSAX;

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

- B OuOimoTeke, goma, Ha Kadeape MNpU BBHIMOJTHCHHA 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 paboyeil mporpamMme JUCIHUILIAHBIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIMMCS CaMOCTOSTEIbHOW pPabOTHI SBISIETCA
3JIEKTPOHHAs! HH()OPMAITMOHHO-00pa30BaTeIbHAS Cpe/la YHUBEPCUTETA, KOTOpast 00ecreunBaeT JOCTYII
K Yy4eOHBIM IUIaHaM, paboyuM TMporpaMMaM AWCHMILINH (MOIynei), TpPaKkTHK, K H3TaHUIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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