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1.  Heawn, 3an0aum 1 IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM IHEISIM OCBOEHUS TUCHUIUIMHBI «YCTaHOBKH IO IMPOHM3BOACTBY CHKATBIX H
CKVDKEHHBIX Ta30B» CJIEIyeT OTHECTH:

— (opMHuUpOBaHME 3HAHUH O COBPEMEHHBIX TPHUHIMIIAX, METOJaX U CPEICTBax
NPOCKTHPOBAHUS M JKCIUTyaTallid YCTAaHOBOK IO MPOM3BOJCTBY CXKATBIX M CXKIDKEHHBIX Ta30B,
UCTIBITAaHUH ¥ KOHTPOJIS TEIUIOTEXHOJIOTHYECKHUX MTApaMETPOB SHEPIeTHUECKUX CUCTEM;

— WU3y4YeHHE CIOCOO0OB TMOBBIMECHUS J(PPEKTUBHOCTH MNPOCKTUPOBAHUS, pacyera |
HKCIUTyaTallil YCTaHOBOK IO MPOM3BOJICTBY CHKATBIX M CKMKEHHBIX Ta30B, BEIPA0OTKA HABBIKOB Y
CTYJACHTOB CaMOCTOSTENFHO (OPMYJIHPOBATh M peIlaTh 3aJaud MPOSKTUPOBAHHMS M aHaIU3a
PEXKHMMOB IKCIUTyaTalluy PeKTH()UKAIIMOHHBIX YCTaHOBOK.

— TOATOTOBKA CTYIEHTOB K JESATEIBHOCTH B COOTBETCTBHM C KBAIM(HUKAIMOHHON
XapaKTepUCTHKON OaKaaBpa 1o HalpaBJICHUIO, B TOM YKciie (JOPMUPOBAHKUE YMEHUH MO BBISIBJICHUIO
HEOOXOIMMBIX YCOBEPIICHCTBOBAHHM U pa3paboTKe HOBBIX, O0see FPPEKTUBHBIX METOJOB PACUETa,
IPOEKTUPOBAHUS U HKCIUTyaTaI[MH YCTAHOBOK 10 IIPOM3BOJICTBY CXKATBIX U CKMKCHHBIX I'a30B.

K ocHOBHBIM 3a7a4aM OCBOCHMS AMCLHILIMHBI «YCTaHOBKH IO MPOU3BOJCTBY CXKATHIX W
CKIKCHHBIX Ta30B» CIIEyeT OTHECTH:

— BbIpa0OTaTh HAaBBIKM y CTYACGHTOB CaMOCTOSTEIbHO (OPMYJIHPOBATH  3aJauu
NPOEKTUPOBAHUS M OIECHKU 3(P(PEKTUBHOCTH SJIEMEHTOB U CHCTEM IO IPOU3BOJCTBY CXKAThIX U
CKMIKCHHBIX Ta30B;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHHS SHEepreTHieckon 3(h(HeKTHBHOCTH
YCTQaHOBOK TI0 IPOM3BOACTBY CXKATBIX M CKWKEHHBIX Tra30B C YYETOM TEXHOJOTMYECKHUX,
9KOJIOTHYECKUX U SKOHOMHYECKUX (DaKTOPOB;

— HAYYHUTh AHAJIM3MPOBATH CYIIECTBYIOUIHNE CHCTEMBI W HMX DJIEMEHTHI, pa3padaTbiBaTh U
BHE/IPATh HEOOXOAMMBIE U3MEHEHHUSI B MX CTPYKTypEe C MO3HMIUN MOBBIIICHHUS PPEKTUBHOCTH U
9HEProcOepeKEeHNUS;

— 5aTh WHGOPMAIMIO O HOBBIX HANPaBICHUSAX B COBEPUICHCTBOBAHMM IAHHBIX CHUCTEM B
OTEYECTBEHHONM M 3apyOeXHOH MpaKTUKe, pa3BUBaTh CHOCOOHOCTH OOBEKTHBHO OIICHUBATH
NPEeUMYIIEeCTBa M HEAOCTATKH CUCTEM M MX JIEMEHTOB, KaK OT€YECTBEHHBIX, TAK U 3apyOCIKHBIX;

— HAY4YUTh AaHAJIU3UPOBATH  PE3YJIbTaThl  MOJCIMPOBAHHS, IPOU3BOIUTH  IOUCK
ONTUMHU3AIMOHHOTO DEIICHHUS BO3IyXOPa3JeIUTENbHBIX M KPHOTEHHBIX YCTaHOBOK C ITOMOILBIO
COBPEMEHHBIX METOJIOB.

B pesynbpTare ocBoeHMs1 00pa30BaTEIbHOM TPOrpaMMbl 00yUAIOIIUICS JOJIKEH:

— 3HaThb METOJbl ONpEAENCHHUs MOTPEOHOCTH MPOU3BOJACTBA B TOIUIMBHO-3HEPreTHUYECKUX
pecypcax; METO/ibl SKOHOMUH SHEPTOPECYPCOB;

— yMeTh pa3pabaThIBaTh HOPMBI Pacxoja SHEPropecypcoB, PACcCUUTHIBATH MOTPEOHOCTH
IPOU3BOICTBA B SHEPropecypcax;

— BJIaJIeTh METOJIaMH OIIpe/IeNIeHHsI TOTPEOHOCTH MPOU3BOACTBA B TOINIMBHO-?HEPT€THUECKUX
pecypcax.

OOydeHue 1O TUCHHIDIHHE «YCTaHOBKH IO MPOU3BOJICTBY CIKATBHIX M CKMIKEHHBIX T'a30B)»
HamnpaBJieHO Ha (OPMUPOBAHUE Yy 00YUAIOIIMXCS CIETYIOMINX KOMIETEHIINN:

Koa n HamMeHOBaHHe KOMIIeTeH Ui NHauKaTopbl JOCTHKEHUS] KOMIIeTeHIIUH
IK-3 NIIK-3.1. CriocobeH aKcITyaTupoBarh
CrocoOHOCTh K OpraHu3anuu padboT mo SHEPTEeTUYECKOE U TEMJIOMEXaHUUECKOTO
HKCIUTyaTaluy TeIIOMEXaHHYECKOTO 000py10BaHUS.
000pyI0BaHUS HNIIK-3.2. CriocobeH peMOHTUPOBATh

DHEPTEeTHYECKOE U TETIIOMEXaHUIECKOTO
000opyIoBaHuUs.

HNIIK-3.3. CriocoOeH MOAepHU3UPOBATH
HHEPIreTUYECKOE U TETJIOMEXaHUIYECKOTO
000pyI0BaHHUSL.




2. MecTo JTUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JlucumiiiiHa OTHOCHTCS K 4YacTd, (opMupyeMas yYacTHUKAMH OOpa3oBaTEIbHBIX
oTHomeHui 6;10ka b1 «Jluctunauael (MOIYIIN ).

«YCTaHOBKH IO MPOU3BOJICTBY CIKATHIX M CKMIKCHHBIX ra30B)» B3aHMMOCBSI3aHa JIOTUYCCKH U
COJIePKATEITHHO-METOIUYECKHU CO CIEAYIONIMMHU JUCIUIITMHAMU U pakTikamu OOIT:

— IlepcrieKTUBHBIE HANIPABJICHUS U YHEPTOCOEPEIKEHUE B TEIIIOTEXHOJIOTUSIX;

— IIpoekTupoBaHre TEIIOMacCOOOMEHHBIX aMapaTos.;

— [IpoekTupoBaHme U IKCILTyaTaIHsI TEIUNIOIHEPTETHYECKIX YCTAaHOBOK;

— [IpoGiieMbl 3HEPrO- W pecypcocOepekeHHs B TEIJIOPHEPIeTUKE, TEIUIOTEXHUKE U
TETUIOTEXHOJIOTHH.

3. CTpykTypa u coAep:KaHHue IUCHUIINHBI

OOmiast TPyAOEMKOCTh JUCIHILIMHBI COCTABISET MO OYHOW (opMme oOydeHUs 4 3a4eTHHIC
enuHuIbl (144 gacos), 1o 3a04Hoi Gopme oOydeHus 4 3aueTHBIX eauHMI] (144 gacoB).

3.1 Buabl y4eOHO# padoThI H TPYA0EMKOCTH
(o gpopmam oOyyeHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Bit yuenoii padoThI KoanuecrBo | CemecTpbl
n/n 4acoB 2
1 | AyautopHble 3aHATHSA 54 54
B ToMm uuce:
1.1 | Jlexkuuu 18 18
1.2 | CemuHapcKue/MpakTUIECKUE 3aHATHS 36 36
1.3 | JIabopaTopHbIe 3aHATHS - -
2 | CamocTosiTeqbHas1 padoTa 90 90
3 | Ilpome:kyTOUYHasi aTTecTalus
3auet/aud.3auer/sKk3aMeH IK3aMeH 9K3aMEH
Hroro 144 144

3.2 Temaruveckuii NIJIaH U3Yy4YeHUS TUCIUTIUHBI
(mo popmam oOyueHus)

3.2.1. OuHnas dpopma 0OyueHust

TpyaoeMkocThb, yac
AyautopHasi padoTa =
=
> o o = 2
Ne Paznenbl/Tembl o - = 5 a; SR | L E
] (=
n/n AUCHMILTHHBI 3 = s 5 5| 2 E = 2| g S
= = < 9 & ? S O =
S E | E =Rl
= o
1 Tema 1. Beenenue. 18 2 4 - - 12
2 Tema 2. IToTpeburenu cxaThIX U 22 3 6 - - 13
COKMKEHHBIX Ta30B.
3 Tema 3. OcHOBHBIE KPUOTEHHBIE 19 2 4 - - 13
TEPMOIMHAMHYECKUE ITUKITBL.




4 Tema 4. MeTtozsl pa3aeneHus Bo3ayxa B 22 3 6 - - 13
BO3/IyXOpa3/IeIUTEIbHBIX anmapaTax.

5 Tema 5. Bo3ayxopa3aenuTelbHble U 19 2 4 - - 13
KPUOTEHHBIC YCTAHOBKH.

6 Tema 6. Xpanenue u 22 3 6 - - 13

TPaHCIIOPTHUPOBAHUC CIKATBIX U
C)KM)KXCHHBIX I'a30B.

7 Tema 7. Pacuér, npoeKTUPOBAaHUE U 22 3 6 - - 13
SKCIUTyaTaus 0JI0KOB pa3aeNeHHs
BO3/lyXa U KPUOT€HHBIX YCTAHOBOK.

Htoro | 144 18 36 - - 90

3.3 Coaep:xxkanue THCHUILIUHBI

Tema 1. BBegenue.

CocraB cxnxeHHbIX ra30B. CBOICTBA OTAEIBHBIX YIIEBOIOPOIOB.

Tema 2. IloTpeduTE M CKATHIX M CKMKEHHBIX I'a30B.

YCTpONCTBO Ta30HANOJHUTENbHBIX CTaHUMN. [IpuHIMOBI M METOABl IEepeMelleHus
CKWKEHHBIX Tra3oB. Perasu¢ukanus CKMKEHHBIX Tra3oB. bajuioHHble ycTaHOBKM. ['pynmoBbie
pe3epByapHbI€ YCTAHOBKH.

Tema 3. OcHOBHBIC KPHOTECHHBIC TEPMOIMHAMHUYECKHE IIUKJIbI.

3aMKHYTBI KPHOTEHHBIA IUKJI pedprkepaToOpHBIX YCTaHOBOK. [lapaMeTpbl KpHOTEHHOTO
nukiaa. KpuoreHHble IUKIBI BO3IyXO- M Ta30pa3AeiIUTENbHBIX YCTaHOBOK. IIpoMbliieHHbIE
OKMKUTENIbHbIE YCTAaHOBKH, paOoTarolMe ¢ MCHOJIb30BAHUEM BHEIIHEr0 IUPKYJISLIUOHHOIO
JETaHIEPHOr0 BO3YIIHOI'O WJIM a30THOTO KPUOTE€HHOT0 MKJIa. KpuoreHHble UKIIBI AJIs OKUKCHUS
MeTaHa. A30THBIN HUPKYJIALMOHHBIN [UKIL.

Tema 4. MeTroabl pa3eseHus1 BO3AyXa B BO3AyXOpa3/e/IMTEJbHBIX anaparax.

Vcnonp30BaHue anmapaToB IBYKPAaTHOW PEKTU(UKAIIMK B YCTAHOBKAX Pa3/IeIeHUs BO3IyXa.
Cxembl yCTaHOBOK paszenceHus Bo3ayxa. CocTaB M KOJMYECTBO IPOAYKTOB pa3lelcHUs B
BO3JyXOpa3JeIUTeabHOM anmnapate. (OCHOBHBIE ONACHOCTHM TEXHOJOTMYECKHX IPOLIECCOB
paszneneHus Bo3ayxa. IlomyueHue kucioposa, a3oTa M peAKUX Ta3oB (aproH, KPUNTOH, KCEHOH)
METOJIOM HHU3KOTEMIEpaTypHOU peKTU(UKAIMK Ha COCTABJISIONIME KOMIIOHEHTHI BO3JyXa.
OcHOBHBIE peryIupyemMble apaMeTpsl B OJ0Kax pa3efneHus BO3ayxa.

Tema S. Bo3nyxopasaeaure/ibHble H KPUOTCHHbIE YCTAHOBKH.

TennoBoil ©OanaHc BO3AyXOpa3leNMTENbHOrO amnmapara. KOHTpOIbHO-U3MEpPHUTEIbHbBIE
puOOPbI BO31yX0pa3AeIUTENLHOTO anmnapara. PeryiarpoBaHue npoueccoB OXJIaXACHUs, COKUKEHUS
U peKTH(UKAIUU BO3yXa B BO3yXOpa3AeIUTeIbHOM anmnapaTe. DKCIuTyaTanus OJI0KOB pa3/ieieHus
Bo3ayxa. [lopsaok npoBepku, NpoayBKH U ITycKa O10Ka pa3aeneHus Bo3ayxa. [’ paguuecknue MeTos
pacueTra, BO31yXOpPa3ACIUTENbHBIX YCTAHOBOK, YUYMTBIBAIOIIME YCJIOBHS INPOTEKaHUsS Ipolecca
pazzieneHns BO3/lyXa B KOJIOHHE.

Tema 6. XpaHeHue u TPAHCHIOPTHPOBAHME C/KATBIX M CKMKCHHBIX I'a30B.

TpancnopT CXKWXEHHBIX  YIVIEBOAOPOJIHBIX Ta30B: JKEJIE3HONOPOXKHBIA  TPaHCIIOPT;
aBTOMOOWJIBHBIM TPaHCIOPT; BOJAHBIA TPAaHCHOPT; TPYyOONPOBOAHBIM TpaHCIOPT. XpaHEHHE
CKIDKEHHBIX  YIJIEBOJOPOJHBIX Ta30B: CTallMOHApHBIE pe3epByaphl; OaJIOHBI; IOJ3EMHBIE
XpaHWJIMILA; HA3eMHBIE H30TEPMHUYECKHE pE3epByapbl; XpaHEHUE B 3aMOPOKEHHOM TIDYHTE;
XpaHEHUe B TBEPJOM COCTOSHUU.

Tema 7. Pacuér, nmpoekTHpOBaHMe W JKCILIyaTanusi 0JIOKOB pa3JejeHHsl BO3AYyXa U
KPHMOTeHHbIX YCTAHOBOK.

OcobeHHOCTH  pacueTa  BO3AYXOpAaCHpeleNUTEeNbHBIX  YCTAaHOBOK, OXIKHUTENeH U
pedpuxeparopoB. KoHTponb TemiaoBoro OajaHca B KHUCIOPOJHBIX M KPHUOTEHHBIX YCTaHOBKaX.
Bnusaue aproma Ha mpomecc  pekTtudukanuu.  OrnpeneneHHe  OCHOBHBIX — pa3MEpoB
peKTU(UKALIMOHHBIX KOJIOHH. ["a3udukanus )XuaKkux IpoAyKToOB pa3jienenus Bo3ayxa. Hanonnenue,




XpaHeHue " paspsaka 6amuioHoB. KucnopogHo-pacnpenenurenabHbie peryiastopabie myHKTh (KPIT)
U y31bl peryiauposanus noroka (YPII) kuciaopoaa B TEXHOJOIMUECKUX IMpoleccax. I'a3roiabaepbl
MOCTOSIHHOTO JIaBJICHUSI, Ta3rOJIbJACpPhl MOCTOSHHOTO 00BEMa, PELUIHEHTHL. YCTpPOHCTBAa IS
KOHTPOJISl U aBTOMATH3aIMH TEXHOJOTHUECKUX MPOLIECCOB.

3.4 TemaTnka ceMHHAPCKUX/MIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/mpakKTHICCKUEC 3aHATHUS

Tema 1. Beenenne. OnpeneneHne pacxoja CKaTbIX U CKMKCHHBIX Ia30B HA IIPEIIPHUATHH.
Onpenenenne NOTPeOHOCTH MPEINPUATHS B CKIDKEHHBIX ra3ax.

Tema 2. [TorpeOuTenu caTbIX U CKMKEHHBIX Ta30B. PacueT mapaMmeTpoB XpaHWIIUILA IS
CKIKEHHBIX Ta30B. Pacyer mapameTpoB ra3o0asIOHHON yCTaHOBKH.

Tema 3. OcHOBHBIE KPHOTCHHBIE TEPMOAMHAMUYECKHE LUKIBL. PacdeT NpOMBIIUIEHHON
OKMKUTEJIbHON yCTaHOBKH. PacueT mapamMeTpoB LIUKJIA Ia3005KUKUTEIbHON YCTAaHOBKH.

Tema 4. Meroasl pa3zneneHus BO3JyXa B BO3AyXOpa3AelUTENbHBIX amnmapartax. Pacuer
[IapaMeTPOB BO3lyXOPa3AEIUTEIbHON YCTaHOBKH.

Tema 5. Bo3ayxopa3nenurenbHble M KpHOT€HHBIE YCTaHOBKU. [ padmueckne MeTo/ sl pacueTa
BO3/yXOpa3JIeIUTEIbHBIX YCTAHOBOK.

Tema 6. XpaHeHue U TpPaHCIOPTUPOBAHME CXKATBIX U CXKWKEHHbIX ra3oB. Pacuer
TEXHOJIOTUYECKOT0  TpyOompoBoJa JJii  TPAHCIOPTHUPOBKM  CXKIDKEHHBIX Ta3oB. Pacuer
TEXHOJOTMYECKHUX TapaMeTPOB HU3KOTEMIIEPATYPHOI'O XpPAaHEHUS CHKUKEHHBIX Ta30B

Tema 7. Pacuér, mnpoekTHpoBaHME U OJKCIUIyaTalusi OJIOKOB pa3JieIeHUus] BO3IyXa H
KPHOTEHHBIX YCTaHOBOK. Ompe/iesieHre OCHOBHBIX MTapaMEeTPOB PEKTH(PHKAIIMOHHBIX KOJIOHH.

3.5 TemaTuka KypcOBbIX IPOEKTOB (KypCOBBIX padoT)

KprOBOﬁ IMPOCKT MO MHAUBUAYAJIBHBIM HCXOAHBIM JAHHBIM Ha TEMY «PacueTr oCHOBHBIX
apaMeTpoB PEKTU(PUKALNN CKUKEHHBIX YITIEBOJOPOIHBIX Ia30B» C IIEJIbI0 OMPEENIEHUsI COCTaBa
JAUCTUIIIIATA U OCTATKa, OCHOBHBIX ITapaMETpPOB peKTI/I(I)I/IKaI_II/II/I, TCXHOJIOTHYICCKOTO pEeKUMa pa6OTLI
¥ Pa3MepOB KOJIOHHBI.

4, YyebHO-MeTOoANYeCKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatuBHblie 1o0KyMeHTHI 1 'OCTHI

1. TOCT P 52087-2018. I'a3bl yrieBomopOAHBIE CKWKEHHBIE TOIUIMBHBIE. TexHUYECKHE
YCIIOBUSI.

2.T'OCT 12.1.018. Cuctema crannaptoB Oe3onacHocTd Tpyaa. [1oxapoB3pbIBOOE30MaCHOCTD
CTAaTUYECKOTO AekTpuiecTBa. OO1me TpeOoBaHMs.

3. TOCT 12.1.044 (MCO 4589-84). Cucrema cTaHZapTOB O€30MAaCHOCTH TpyJa.
[To>xapoB3pHIBOOIIACHOCTh BELIECTB M MarepuanoB. HoMmeHkiaTypa mokazaTeneid W METOIbl UX
OIIpEEIICHUS.

4. TOCT EN 589-2014. TomnmBa uisi JABUTarened BHYTPEHHEro cropanus. [a3sl
YIJI€BOAOPOAHBIE CXKIKEHHBIE. TeXHUUecKue TpeOOBaHNs U METO bl UCTIBITAHUH.

5. TOCT 1510. Hedtp u HedrenpoaykTsl. MapkupoBKa, yrakoBKa, TPaHCIIOPTUPOBAHUE U
XpaHEHUeE.

6. 'OCT ISO 4256. I'a3bl yriieBOAOPOAHBIE CKMKEHHBIE. OTIpeeieHne MaHOMETPUYECKOTO
naBneHus napos. Meton CYT.

7. TOCT ISO 4257. T'a3sl yrieBogopoaHbIe CxRUXKEHHBIE. MeTo oTOopa mpo0.



8. I'OCT 10679. Ta3sl  yrJIeBOJOPOJAHBIE  CXKHXKEHHbIEe.  MeTon  omnpeaesneHus
YTJIEBOIOPOAHOIO COCTaBA.

9. T'OCT 19433. I'py3sl onacHble. Kiaccuduxanus u MapkupoBKa.

10. TOCT P 55609. Ot60p nipo0 ra30Boro KoOHACHCATa, CKUKEHHOTO YTIIEBOAOPOIHOIO ra3a
U IIUPOKOH (hpaKIMHU JIETKUX yriIeBoaopoaoB. O0mue TpeboBaHms.

4.2  OcHoBHas JuTEpaTypa

1. I'puropreB B.A. 3opun B.M. TemnnoBble W aTOMHBIE D3JIEKTPUYECKUE CTAHIIMU:
CnpaBouHuk. — M: DHeproatomusaar, 1989. — 604 c.

2. Kmumenko A.B., 3opun B.M. Temnosnepretuka u TermaorexHuka: OOmue BOIPOCHL.
CrpaBounuk. — [Tox o6u1. pex. wi.- kopp. PAH A.B. Kiiumenko u npod. B.M. 3opuna. — 3-e u3n.,
nepepad. M.: MDOU, 1999 — 528 c.

3. I'puropseB B.A., 3opun B.M. IlpombliuieHHass TEMJOHEPreTUKa M TEIUIOTEXHUKA.
CnpaBounuk. — [log o6m. pea. B. A. I'puropeeBa, B. M. 3opuna. — 2-¢ usna., nepepad. — M.:
Oneproaromusaar, 1991 — 588 c.

4. T'puroppeB B.A., 3opun B.M. (pen.) Teopernueckue OCHOBBI TEIUIOTEXHUKHU.
Temnorexuuyeckuii skcrepument. CrpaBounuk/ Ilox obm. pen. un.-kopp. AH CCCP B. A.
['puropsesa, B. M. 3opuna — 2-e u3j., nepepad. — M.: Dueproarommsuat, 1988 — 560 c.

4.3 JlomoJHUTeJbHAs JUTEpPaTypa

1. ApxapoB A.M. u ap. Kpuorennsie cuctemsl. Tom 2. OCHOBBI IPOEKTUPOBAHUS AIIIAPaTOB,
YCTaHOBOK U cucteM. — M.: Mamunoctpoenue, 1999. — 720 c.

2. ApxapoB A.M., Mapdenuna 1.B., Mukynun E.. Kpuorenusie cucremsl. Tom 1. OcHOBBI
Teopuu U pacuera. M.: Mamunoctpoenue, 1996. — 576 c.

3. byanesuu C.C., Xonoakosckuii C.B. TpaHcnopTupoBaHHEe U XpaHEHUE CKUAKIKEHBIX Ta30B
Towm 1. Yuebnoe nocobue. — Jlenunrpan, 1978 — 116 c.

4. T'onmoBko I'.A. YcTaHOBKM ISl IPOM3BOJICTBA UHEPTHBIX Tra3oB. — JI.: MammHocTpoeHue.
1974. — 384 c.

5. Hapunckuii I'.b. Pextuduxanus Bozayxa. — M.: Mamunoctpoenue, 1978. — 248 c.

4.4  DjekTpoHHBIe 00pa3oBaTe/lbHbIE Pecypchl
HpOBeI[eHI/Ie 3aHATUN U aTTeCTaLII/Iﬁ BO3MOXXHO B JUCTAaHIIMOHHOM (I)opMaTe C IPUMCHCHUEM

CUCTEMBl JUCTaHIMOHHOro oO0yueHus yHusepcuteta (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pazzienam nporpamMmal:

Hazsanue 50P Ccpuika
Y CTaHOBKH 1O TPOU3BOJICTBY
CKATBIX U CKIDKEHHBIX Ta30B

https://online.mospolytech.ru/course/view.php?id=11827

PazpaGoranneiii DOP Brimrouaer B ceOsa: JEKUMOHHBIA M MPaKTHMYECKHH Marepua,
caMOCTOSTeNbHYI0 paboty (B Buume pedepara, PI'P, kypcoBoit pabOThl WM TNPOEKTa);
BUJICOMATEPHAIIBL;, IPOMEKYTOUHBIN U UTOTOBBII TECTHI.

[Topsimok TIpoBesieHUsT PadOT B JAWCTAHIIMOHHOM (hOopMare yCTaHABIMBAETCS OTICIHHBIMH
pacmopsHKeHUSIMU ITPOPEKTOpa Mo yueOHOH paboTe W/Uiu EHTPOM y4eOHO-METOINYEeCKO paboThI.

Kaxnplid  CTyJIeHT o0ecledeH WHIWBHIYaJIbHBIM HEOTPAHWYCHHBIM  JOCTYIIOM K
AIIEKTPOHHBIM OHOIHOTEKaM yHHBepcuTeTa (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CcpliKka Ha DJIEKTPOHHYIO OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1



https://online.mospolytech.ru/course/view.php?id=11827
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JldneH3WOHHOe M  CBOOOJAHO  pacHpOCTpaHseMoe  NPOrpaMMHOe
odecreyeHnue

1. MoiiOduc — poccuiickas KOMIAHUSI-Pa3padOTINK O€30MaCHBIX O(UCHBIX PEIICHUH IS
oOmeHuss ¥ COBMECTHOM paboTel ¢ pgokymeHTamu (AnbrepHaruBa MS Office)
https://myoftice.ru/

2. IImatdpopma nanoCAD — 310 poccuiickas 1iaTdopma s NPOCKTUPOBAHUS U
MOJIEIMPOBAHMS 00BEKTOB paznuuHOi ciaoxHocTH. [Tomaepxka popmaros *.dwg u IFC
JleaeT ee OTAM4YHbIM pemieHueMm s coBMemieHuss CAIIP- u BIM-texHosorui.
OyHKIHOHAT TUIAT(HOPMBI MOKET OBITh PACIIUPEH C MOMOIIBIO CTICIUATBHBIX MOIYJICH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJICITMPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [Iporpamma 11l TEMJIOTEXHUYECKUX U TMJIPABIMUYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Omnmnaitn pacuetst ABOK-CO®T https://soft.abok.ru/help desk/

4.6 CoBpemenHble npodeccnoHaJbHbIe 0a3bl JAHHBIX U WHGOPMAIMOHHBbIE
CIIPABOYHBbIE CHCTEMBI

Poccuiickas HanmonansHas oudiaunoreka http:// www.nlr.ru

OBC «YuuBepcurerckas Oubmuorexa onnain» https:/biblioclub.ru/index.php

Hayunas snexktponnas 6ubnuoreka http://www.elibrary.ru

Poccuiickas rocynapcrsennas o6udauoreka http://www.rsl.ru

O6pazosatenbHas miardopma FOPAUT http://www.urait.ru

«TexakenepT» — crpaBOYHAsE CHCTEMa, MPEJOCTABIAIONAs HOPMAaTHBHO-TEXHIUYECKYIO,

HOPMaTHUBHO-TIPaBOBYIO HH(pOpManuio https://Texakcnepr.caiit/

7. HII «ABOK» — mMOMOIIHMK HWHXXEHEpa TIO0  OTOIUICHHIO, BEHTWJISAIUH,
KOH/IMIIMOHUPOBAHUIO BO3/lyXa, TEMJOCHAOXKEHUI0O M CTPOUTENBbHOW Teriopu3nke
https://www.abok.ru/

8. E-IOCBE — OmnektpoHHbIi 5kojor. HezaBucumas uHpOpManus O POCCUHCKUX
opraHm3anusax, 0a3a HOPMATHBHBIX JIOKYMEHTOB ¥ 3aKOHOJATEIFHBIX AaKTOB
https://e-ecolog.ru/

9. MW wnxenepnas canrexuuka VALTEC (karajor mpoaykKuud W HOpMaTUBHAas

nokymeHTanus) https://valtec.ru/

S S

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

JUia TnpoBeneHUs JIEKLIMOHHBIX 3aHATUN HCIHOJB3YIOTCA AayAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEPAaMH, WHTEPAKTUBHBIMU JIOCKaMHU, MYJIbTUMEIUWHBIMH MPOEKTOPAMH U JKPaHAMU:
AB2404, AB2415 u ayautopun obimero ¢ounga. s npoBeaeHUs CEMHUHAPCKUX U TaOOpaTOPHBIX
pabot ucnonsiyrorcs ayauropun: AB2406, AB1101 u aynutopun koprmyca YPBAH. TEXHOI'PA /]
MHHOBamoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpa , KOTOpbIi pacroioxKeH Ha TEPPUTOPUN
B/IHX.


https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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6. MeToauyeckue peKOMeHIALUN

6.1 MeToanueckue peKOMeHJAIUM [JIsl TNpPeNnoAaBaTesid MO OPraHU3alUN
00y4eHust

6.1.1 IlpemomaBarens OpraHu3yeTr MNPENOJaBaHUE UCHUIUIMHBI B COOTBETCTBUMU C
TpeboBanusMu «IlomokeHust 00 opraHuzanMu 00pa30BaTENBHOrO Mpolecca B MOCKOBCKOM
HOJUTEXHUUYECKOM YHUBEPCUTETE U €ro (puiIHanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nmepBoM 3aHSATHM IpENoOAaBaTelb JOBOAUT J0 CBEIEHUS CTYJEHTOB COJEp)KaHUE
paboueit mporpammsbl qucuuruiiHbl (PTIT).

6.1.3 IIpenogaBarens 0COOCHHO OOpaNIaeT BHUMAHKE CTY/ICHTOB Ha:

— BHUIBI U (HOPMBI MPOBEACHUS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTMH JUCTAHIMOHHOTO OOYYEHHUS W CHUCTEMBI
nucrtannonHoro ooydenus yauepcuteta (CJIO Mockosckoro I[Tonurexa);

— BHJIBl, COAEP)KAHUE U MOPAJOK IPOBEAEHUS TEKYILEro KOHTPOJII YCHEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢Qopmy, copepkaHHE € TOPAJOK TPOBEACHHUS IPOMEXKYTOYHOH aTTecTaluud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb JOBOJUT JI0 CBECHHS CTYIEHTOB I'paMK BHITOIHEHUS Y4eOHBIX padoT,

npenycMorpeHsbix PIT/I.

6.1.5 IlpemogaBatenb peKOMEHIYET CTYJCHTaM OCHOBHYIO M JTOIIOJTHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpenonaBarens NpeoCcTaBiIseT Mepes] MPOMEXYTOUHOU aTTecTanue (3K3aMeHOM M
3a4€TOM) CIIHICOK BOTIPOCOB TSI TOJITOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIEKLMOHHBIE M NPAKTHYECKUE (CEMHUHApPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJB30BATH €IUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLHUIUINHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHWHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSBICHHBIX TEM
IPEnoJiaBaTel0 HeoOXOJMMO YTOYHUTh IUIAH HMX HpoBeneHusi, cormacHo PIIJI, npomymats
(GOPMYIHPOBKH U cOepKaHNe Y4eOHBIX BOIPOCOB, BEIHOCHMBIX Ha OOCYX/IEHUE, 0O3HAKOMHUTHCS C
HEepevyHeM BOIIPOCOB 0 TEME CEMHUHApa.

B xozme cemuHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJAEHUE KaXKIOoro
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIA ONMPOC JaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYyAEHTaM, IPUCYTCTBYIOIUM HA 3aHATHH.

B 3aximounTenbHON 9acTH CEMHUHApPCKOTO 3aHSATHS CJIEIyeT MOJBECTH WTOTH: JaTh OLIEHKY
BBICTYIIJICHUH Ka)XJIOTO CTYZEHTa M y4eOHOM IpyMIIbl B 1IeIOM. PacKpbITh MON0XKUTENbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTHh Ha BOMIPOCHI CTY/EHTOB. BhInaTh
3aJjaHMsl JUI CAaMOCTOSITENIbHONW PabOThI IO MOJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

6.1.9 IlenecoobpaszHo B xoj1e 3alIUTHI peepaToB, 1a00pPaTOPHBIX padOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBHICTYMAIOLUIUM U ayJUTOPUHU JOMOJHHUTEIbHbIE M YTOUYHSIOIINE BONPOCHI C
LeJIbI0 BBIICHEHUS UX MO3ULMHI MO CYIIECTBY 00CYK/1aeMbIX IPoOIIeM.

Bo3MosxHO mTpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
cUCTeMBI TucTaHIoHHOT0 00yueHus yauBepcuteta (CI1O Mockosckoro [TonuTexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTJICIbHBIMU  PACHOPSDKEHUSIMU MPOpPEKTOpa MO Y4yeOHOM paboTe W/WiIKM IeHTPpOM YyueOHO-
METOAMYECKON PaOOTHI.
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6.2 MeTozmquKne YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1 CryaeHTy HEOOXOIUMO COCTaBUThH Ui ceOsi TpadUK BBIIOJHEHUs YUeOHBIX padoT,
npexycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHWi JIpYrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Ilpu npoBeneHUU 3aHATUH W OPOLEAYP TEKYLIEH M NMPOMEKYTOUHOW aTTECTALUU C
UCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(GOPMALMOHHONH 00pa30oBaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
obpazoBanust ynusepcurera (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTAaKTHOM pabOTHI C
npernojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENbHON paboThl CTYACHT JAOJDKEH O0ECIeyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IIOJAKJIIOUEHUS K CHUCTEMaM JIUCTAaHIMOHHOI'O
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTHM OOCYIUTH CHUTYallMI0 C IpernojaBaTesieM
JUCLUIUIAHBI.

6.2.3 K npoMexyTOYHOW aTTeCTallMu JOIMYCKAIOTCS TOJIBKO OOYYaromInuecs, BHITOTHUBIINE
BCE BH/JIbI yueOHOH paboThl, MpeayCMOTpEeHHbIE pabouei mporpammoit nuctmrmianas (PI1IT).

7. DoH/ OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHS

KoHTponp ycneBaeMOCTM W KadecTBa IIOATOTOBKM IIPOBOAMTCA B COOTBETCTBUHU C
TpeOoBanusiMu "llonokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipolecca B MOCKOBCKOM
IIOJIMTEXHUYECKOM YHUBEPCUTETE" .

JlJ11 KOHTpOJISI yCIIEBAEMOCTH M KauecTBa OCBOEHMSI JUCLUIUIMHBI HACTOALIEH MporpaMmon
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIA:

— KOHTPOJIb TEKYILIEH yCIIeBAEMOCTH (TEKYIIUHA KOHTPOJIb);

— IPOMEXKYTOYHAs aTTecTalusl.

B npornecce 00ydeHuUs: MCIONB3YIOTCS CIEAYIOIUE OLIEHOUHBbIE (POPMBI CAMOCTOSITEIBHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

— KypCOBOTO ITPOEKTA;

— MOJTrOTOBKA U BBICTYIJIEHUE HA CEMUHAPCKOM 3aHATHH C I0KJIaJ0M U 00CYXKIEHUEM;

— TECT, DK3aMEH.

OneHoYHbIE CpeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE BOIPOCHI
¥ 33/1aHUs B popMe GJIaHKOBOTO TECTUPOBAHUS, JUIsl KOHTPOJISE OCBOCHHS 00YUaIOIIMMUCS Pa3/IesioB
JUCIUIUIMHBI — 3aII1Ta KypCOBOT'O MPOEKTA, pEIICHHUE 3a/1a4.

OO0pa31ibl TECTOBBIX 3a/1aHUH, KOHTPOJIBHBIX BOIIPOCOB M 33AaHUH JIs POBEICHHS TEKYIIETO
KOHTPOJISI, 5K3aMEHAIIMOHHBIX OUJIETOB, IPUBEIEHBI B IPHIIOKEHUH.

7.2 lIkana u KPpUTEPHH OLIEHMBAHUSA Pe3yJIbTATOB 00yUECHUS

IToka3zaTenem olleHUBaHMSI KOMIIETEHIIMN Ha PAa3IMUHBIX dTanax ux (GOpMUPOBAHHUS SBIISIETCS
JOCTHXKEHUE 00yUaroIMMHUCS MIJIaHUPYEMBIX PE3yJIbTaTOB O0yUEHUs 0 JUCIUILTUHE (MOAYIIIO).

dopma NpOMEKYTOUHON aTTECTALUU: IK3AMEH.

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MIPOBOAUTCS IO pe3yIbTaTaM
BBITIOJIHEHUS] BCEX BUJOB Y4eOHOH pPabOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAHHOH
JTUCIUILIMHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO0 KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemectpa. OLEHKa CTENEHH JOCTHKEHHS OOyYaloUIMMMCS IUIAHUPYEMbIX DPe3yJIbTaTOB
o0ydeHHs MO AUCHMIUIMHE (MOAYJII0) MPOBOAWUTCS IMpernojaBaTesieM, BEOYLIUM 3aHATUS I10
JUCHUTUIMHE (MOAYIII0) METOAOM IKCIEPTHOM oLleHKH. [1o uToramMm npoMexyTo4HoO# arTecTaluu mno
JUCIUIUINHE (MOIYJIO) BBICTABIISIETCS OLICHKA OTIUYHO», «XOPOII0Y», «yAOBIECTBOPUTEIIHHO» WIH
«HEYIOBJIETBOPUTEIBHOY.
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K npomexxyTouHO# aTTecTanuu JOMYCKAIOTCS TOJIBKO CTYACHTHI, BHIIIOJIHUBIINE BCE BHUJIbI
yueOHOM paboThl, MpPeAyCMOTpPEHHBIE padouell MporpaMMoil MO IUCHUIUIMHE «YCTaHOBKH IIO
MIPOU3BOJICTBY CHKATHIX U CKMKEHHBIX Ta30BY.

IIIkaJjia onleHUBAHUSA Onucanue

Brinonuens! Bce BUbI yueOHOU pabOThI, MPEAyCMOTPEHHBIE YUeOHBIM
maHoM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHHH,
HAaBBIKOB TMPUBEICHHBIM B TaOJMIAX [OKa3aTeled, Omepupyer
MPUOOPETEHHBIMH 3HAHUSIMH, YMEHUSMHU, HABBIKAMU, IPUMECHSET UX B
CUTyallMsiX TOBBIIIEHHON cnoxkHocTH. [Ipm 3TOM MoOryt ObITh
JIOTTYIICHBI HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPU
AQHAJIMTUYECKUX OINepalusaxX, NepeHoce 3HAaHUW U YMEHUN Ha HOBBIEC,
HECTaHIAPTHBIC CUTYaIUH.

Brinonuens! Bce BUbI yueOHOU pabOThI, MPEAYyCMOTPEHHBIE YUeOHBIM
mwiaaoM.  CTyZeHT  JeMOHCTPUPYET  HEMOJHOE, MPaBUIBHOE
Xoporio COOTBETCTBUE 3HAHMI, YMEHUH, HABBIKOB MPHUBEACHHBIM B TaOIuIax
nmokaszaTenei, Jub0 ecaum Tph ITOM ObUM  JOmylieHbl 2-3
HECYIIIECTBEHHBIE OLITUOKHU.

BrImiostHeHBI Bce BUBI yAeOHOU PabOTHI, MPEAYCMOTPEHHBIC YUSOHBIM
mw1aHoM. CTyIeHT JEMOHCTPHUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBeIlleHA OCHOBHAs, HAan0OJIee BayKHAS YaCTh MaTepHalia, HO IIPH ATOM
JIOTIYIIEHA OJIHA 3HAYUTENIbHAs OIMOKA MJIM HETOYHOCTD.

He BbmonHen oauH wiau  Oonee BHIOB ydeOHOW  paboOTHI,
MPEIyCMOTPCHHBIX y4eOHBIM IiaHOM. CTYAEHT JSMOHCTPHPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HABBIKOB MPHUBEJACHHBIM B
Tabmuuax ToKa3aTeslel, OMyCKaloTCsd 3HAYUTEIbHbIE OIIMOKH,
MPOSIBIIICTCS. OTCYTCTBHE 3HAHWM, YMCHUW, HABBIKOB 110 PsIY
MOKa3aresei, CTy/IeHT UCTBITHIBACT 3HAUUTEIbHBIC 3aTPYJIHEHUS MpU
OTIEPUPOBAHUY 3HAHUSMHU M YMEHHSIMH MPU HX TIEPEHOCE HAa HOBBIE
CUTYAallUH.

O1ianyao

y,[[OBJ'I@TBOpI/ITGJ'IBHO

Hey,I[OBJ'IeTBOpI/ITCJ'ILHO

7.3  OueHo4HbIe cpeacTBA

7.3.1. Texymuii KOHTPOJIb
Jlj1g mpoBeIeHUs TEKYILEro KOHTPOJIS IPUMEHSIIOTCS CIeAyIoLue (OpMbl: pa3HOYPOBHEBBIE
3aJa4u ¥ 3a/laHusl; TOKJIaj, COOOLIeHNe; YCTHBIN onpoc, co0eceJoBaHne; TECT.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexyTouHas arTecTalysi HPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM O0O0ydeHHs
cemecTpax B (popme sK3aMeHa.

DK3aMeH MPOBOJUTCS MO OHIeTaM, OTBETHI MPEAOCTABIIAIOTCS MTUCBMEHHO C MOCIEAYIOLUM
YCTHBIM cobeceioBanueM. buiersl GopMupyroTcst 3 BOIPOCOB MPEICTaBIEHHOI0 HUXKE nepeyHs. B
OuJieT BKIIIOYAETCS JiBa BOMPOCA U3 PA3HBIX Pa3/IeioB AUCHUIUIMHBI U OJTHO MPAKTUYECKOE 3aJjaHHe.
IlepeueHp BOIPOCOB COOTBETCTBYET TEMaM, U3YUEHHBIM Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUSIX
(mpunaraetcsi). Bpemst Ha MOArOTOBKY MUChMEHHBIX OTBETOB — A0 40 MUH, yCTHOE coOeceloBaHUE —
10 10 MuHYT.

7.3.3. Bompocsl amist 3a4eTa/sK3aMeHa

Jlnarpamma coCTOSIHUS Ta3000pa3HOTr0 BEUIECTBA.
dusnyeckue cBoricTBa ra3os. Padora.

®dusnyeckre CBOMCTBA ra3oB. Y paBHeHue Knalinepona.

W=



23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
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duznyeckre CBOMCTBA ra3oB. TemIoeMKOCTb.
dusunueckue cBOCTBA ra30B. BI3KOCTE.
OCHOBHBIG HpI/IHI_II/IHBI CXKMNIXCHUA I'a30B.
JpoccenupoBaHue CKaToro rasa.
Pacmmpenue cxxaroro rasa B IeTaHaepe.
AnuabatHbIi IpoLecc.

. Kackanblii METOI OXJTaXKICHUS.

. CXmKeHHbIN PUPOAHBIN ra3. OnpeneneHrue, OCHOBHbIE CBOMCTBA.

. [Ipon3BOACTBO CKMIKEHHBIX Ta30B. Kiaccuueckuii KacKaJHbIN IIUKII.

. [Ipou3BOACTBO CIKMKEHHBIX ra30B. OJIHONOTOYHASI CXeMa XOJIOUIBLHOTO IIUKJIA.

. EMKOCTH [T XpaHEHUs CKIKEHHBIX Ta30B. L{unHIprueckue u cepudeckue pe3epByapel.
. XpaHeHue CKMKEHHBIX Ta30B. KpuoreHHsle pe3epByapsl.

. XpaHeHue CHKMKEHHBIX Ta30B. M30TepMuueckue pesepByapsl.

. [lopzemHbIe XpaHWIMIIA Ta3a.

. CrerneHb 3aM0JIHEHUS PE3EPBYAPOB CHKMXKCHHBIM Ta30M.

. XpaHeHue ra3a B TBEPAOM COCTOSIHUU.

. MeTonibl nepeMeleHns COKMKEHHbIX ra30B. Mcrnoap30BaHue ruIpoCTaTUYECKOro Haropa.
. MeTonpl mepeMenieHns CKMKEHHBIX Ta30B. Vcrmonp30BaHue C:kaToro rasa.

. KomnoHoBKka 1 ocHOBHOE 000pyZ0BaHKE Ta30IIpueMopa3aTouHbIx craHnuil. HacocHo-

komnpeccopusie ['TIPC.

KommoHoBka 1 0CHOBHOE 000pyI0BaHKEe ra30MprueMopasiaTouHbIX cTannuii. HacocHo-
ucnapurenbisie ['TIPC.

KoMmmioHoBka 1 0CHOBHOE 000py/1I0BaHUE ra30IPUEMOPA3/IaTOUHBIX CTAHIIUH.
Komnpeccopuslie, ucnapurenbasie u HacocHslie ['TIPC.

KomMmmoHoBka 1 0CHOBHOE 000pyI0BaHKEe ra30nprueMopaslaToOuHbIX cTanuuii. HacocHo-
nnxexropHslie ['TIPC.

KoMmoHoBka 1 0CHOBHOE 000pY/10BaHUE ra30HATIOJHUTENIbHBIX CTAHIIUH.
OO6cmyxrMBaHKE Ta30HANIOIHUTEIbHBIX CTAHIUI.

TpybomnpoBoabl, apMaTypa U LUTAHTH.

PazgaTounbie OJ10KU 1 KOJIOHKH.

bainons! U1 CKUKEHHBIX Ta30B.

TpaHcnopT CKMXKEHHBIX Ta30B. ABTOMOOMIIBHBIE TIEPEBO3KHU.

TpaHcnopT CokMKEHHBIX ra3oB. JKelle3H0J0pOKHBIE TEPEBO3KU.

TpaHCOPT CKMXKEHHBIX Ta30B. MOPCKHE U PEUYHBIE IEPEBO3KHU.

TpaHcnopT CoKMYKEHHBIX ra30B. ABUAIIMOHHBIE IEPEBO3KU U NIEPEBO3KH HOBBIMM BHJIaMU
TPaHCHIOPTA.

VYcTaHOBKY /1711 perazu(uKaiuy CKMKEHHBIX I'a30B.

[TepcnexktuBsl ucnons3oanus CIIT.
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IIpunoxenue 1

Ilepedyenb npakTHYECKUX padoT:

Pacuernas pabora «PacueT mapameTpoB XpaHWIHIIA IS CKIDKEHHBIX Ta30B». [IpakTiueckas
paboTa HampaBieHa Ha GOPMUPOBAHUE YMEHHUM U HABBIKOB 10 PACUETy XapaKTEPUCTHK apaMeTpOB
XpaHWINIIA NIl COKIDKEHHBIX Ta3oB, NOA00PY OCHOBHOT'O M BCIOMOTaTENbHOIO O0OpYHOBaHUS,
OLICHKE PKCIUTyaTallUOHHBIX MTapaMEeTPOB XpaHWIHILA. Pe3ynbTaToM paboThl SIBISIOTCS BBIYUCICHUS
TEOMETPHUECKUX TapaMeTPOB Ta30XpaHWINIA, MOA00P MHOTOCIOWHOW TEIJIOBOW H3OJISIIHH,
ONOPHBIX KOHCTPYKLMH, 3alIOPHO-PETYJIUPYIOLIEH apMaTypbl, CPEACTB aBTOMATU3ALMH U TaTYUKOB
coCTaBa rasa.

IIpuio:xkenne 2

IMpumepsl 32124 NI CEMUHAPCKUX 3aHATHI
3agaya 1: Onpeaenutb OTHOCHUTENBHYIO IUIOTHOCTh Ta3a, CIEIYIONIEr0 COCTaBa:
CH, = 94%; C,H; =1,8%; C3Hg = 0,4%; C,H,, = 0,1%; CsH,, = 0,1%; CO, =0,1%; N, = 3,5%.
Bnaroconepxanue d; = 10° /M3 ;
Hen
Heos.

=?

Pemenmne:
1) TIIpoBepsieM MpaBUIBLHOCTH 3aJIaHUSI COCTAaBa ra30BOM CMECH:

7
z Vi=94+18+04+01+0,1+0,1+3,5=100%;
i=1

2) Onpenensiem kodddunrent nepecyera K-

804 804

K = =
77804 +d, 804+ 10

3) CocraB BiIaXHOTO rasa:
Tcn, = 940,988 = 92,872%);

Te,H, = 1,8 0,988 = 1,778%;
Teang = 0,4 0,988 = 0,395%;
e, Hy, = 0,110,988 = 0,099%);
TceHy, = 0,1-0,988 = 0,099%);
Tco, = 0,1 0,988 = 0,099%;
v, = 3,5+ 0,988 = 3,458%);

4) IlpoueHTHOE coJepKaHUE BOJSHOIO Mapa B ra30BOi CMeCH:
Tu,0 = 100 — (92,872 + 1,778 + 0,395 + 0,099 + 0,099 + 0,099 + 3,458) = 1,2%;

5) OrHocuTeNnbHas IJI0THOCTh T'a3a:
n

_ Ti " Wi
MCM 1 00

i=1
_92,872-16 + 1,778 - 30 + 0,395 - 44 4 0,099 - 58 4 0,099 - 72 4 0,099 - 44 4
B 100 100 100 100 100 100

= 16,923;

= 0,988;

3,458 - 28 4 1,2-18
100 100
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u,, 16923
= = 0,584;
lu’603. 29

Otser: £ = 0,584;

”603.

3agaya 2: OnpenenuTs CyTOUHYIO IIPOITYCKHYIO CIIOCOOHOCTh MAarucTpajibHOrO ra3onpoBo/a,
€CIM 10 HeMy TpaHCHOpTHpyeTcs ra3 npu cpexueit Temneparype 15° C. Cocras rasa: CH, = 94%j;
C,H, =18%; C3Hg = 0,4%; C,H,, =0,1%;CsH;, = 0,1%; CO, =0,1%; N, = 3,5%.
Bunaroconepxanue d; = 10° /Mg ; JnHa pacdetrHoro ydactka Z = 32 KM, HaYaJlbHOE JaBjicHHE Py
=4,1 MlIla, koneunoe maBinenue P« = 2,6 MIla, abconroTHbIE AaBICHUS, BHYTPESHHUN TUaMETP
razonpoBoza Dgy = 0,704 M.

Pemenne:

1) IIpoBepsieM npaBUIBLHOCTD 3a/1aHUsI COCTaBA FA30BON CMECH:

7

Vi=94+18+04+01+0,1+0,1+3,5=100%;
i=1
2) IlepecueT cocTaBa CyXxoro ra3a Ha BJIQXKHBIM:
804 804

Kr=g0a+d, 80a+10
3) CoctaB BIa)xHOro rasa:
Tew, = 94 - 0,988 = 92,872%;
Te,n, = 1,8+ 0,988 = 1,778%;
Teang = 0,4 0,988 = 0,395%;
Tc,Hy = 0,1-0,988 = 0,099%);
Teshy, = 0,1-0,988 = 0,099%);
Tco, = 0,1-0,988 = 0,099%);
Ty, = 3,5- 0,988 = 3,458%);

4) TlpoueHTHOE coAepx aHKUE BOASHOIO Mapa B ra30BOil cMecu:
Ta,0 = 100 — (92,872 + 1,778 + 0,395 + 0,099 + 0,099 + 0,099 + 3,458) = 1,2%;

5) [lns onpenenenus z,, cocTaBum Tabi. 1.

= 0,988;

Tabnuna 1. K onpenenenuto Zep

. H;»
HaumeHnoBanue 7 i Tois | TopaTis | P | BT Ke Hi T
°C K K MIla | MIla
KMOJlb

CH, 092872 | -82.1 190,9 | 177,293 4,493 | 4,173 16 14,86
C,Hg 0,01778 | 323 305,3 5,428 4,728 | 0,084 30 0,533
C;Hg 0,00395 95,7 368,7 1,456 4,25 0,017 44 0,174
C4Hqo 0,00099 | 152,8 | 425,8 0,422 3,502 | 0,00346 58 0,057
CsHq, 0,00099 | 197,2 | 470,2 0,465 3,237 | 0,0032 72 0,071
cO, 0,00099 | 31,1 304,1 0,301 7,397 | 0,00732 44 0,044
N, 0,03458 | -147,1 | 125,9 4,354 3,394 | 0,117 28 0,968
H,0 0,012 | 374.12 | 647,12 | 7,765 |22.12| 0,265 18 0.216
197,475 4,67 16,923

~ 197,5

TCp.Kp. PCp.Kp. Mcp
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6) Cpennee abCOMIOTHOE JaBJIEHUE HA PAaCUETHOM y4acTKe:
Ps.=05-(P,+P)=05-(41+26) = 3,35 Mla;
7) CpenHenpuBeIcHHOE a0COJIIOTHOE JaBIICHHE:
p
P, = ;“6" = 3?27 =0,717;
opKp ,
8) CpennenpuBeicHHAst a0COTIOTHAS TEMIIepaTypa:
_—— Ty 273415 1458,
P T 197,5 o

Cp.Kp
Onpenensem z o rpaduxy z = 0.96 [2, c. 26].

9) [InoTHOCTH ra3a npu H.y.:
I < 1 16,923
HY = = —— = = 0,755z / m>
=04 ,Z:l:/”l T 04T g e M
10) OtHocuTenbHas MIOTHOCTh Ta3a
0,755
w0 1,293

3anaemes A = 0,012
11) Cyrounas nponyckHas criocooHocts MI':
P:-P

Avsez, 2T,

417 -26 ~
0,012-0,584-0,96-32000 -288

Ve =3324-d> \/ = 3324-0,704 2’5-\/

=17,598 ,man m’ / cymku

Mpu P2 =1013xlla y T2 =293K

6
12) chm npu paboumx ycIoBHSIX, Vc% :

PV T -z, 01013-17,598 © 288.0,96

pao = P o @ = 0,502 man.m® / cymru.
cym Pacgc .]"Lz;;acq 3’35 . 293
13) Iposepsiem A’
Vi ~4-10° 0,502 -4-10°

W{ p— pr— 2 -
? " 24.3600-314-0,93% 24-3600-3,14-0,704 14926 m/ c.
Cpe,[[HHH CKOpOCTB ra3a Ha paC‘{eTHOM y‘IaCTKe:
273 + C( T, jl’s
v=yv, ,
T, +C \ 273
KoaddunmeHt kuHeMaTHYECKON BA3KOCTH:

Cc=0,7-T

Ccp.Kp.

Vo ompesensiem u3 ypasuenus 1gv, =-3,4-1231g 11,
U3 tabmn. 1:
£, =169232/kxmons

TorAa

lgv, =-3,4-1231g16,923 =34-123-1288 =— 4911
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NnJIn
v, =101 =10,227 - 10°:% /c.
C=07-T,,,=07-197,5 = 138,25K.

273 + 138,25 (288 L5

=10,227 - 1076 - : ) =10,69 - 10~%u2/c;
v=10 0 288+ 13825 \273 0,69 -107"u/c

14) Yucno Peitnonbca:
W-d 14,925-0,704
Re =— =069 10
15) ITpoBepsieM A 10 popMyJie AJbTIIYIIS:
y K,., 685
A =011- ( —
BagaBamuce A’ = 0,012

A =0,013

16) Ilepe3amaemcs = 2

= 0,9829 - 10° > 4000;

025(0,01+ 68,5 )0'25
d " re V" \704 T 09829 108

P -pP

Awsiz, ZT,

417 -26 -
0,013-0,584-0,96-32000 -288

pre =3324-d% - \/ = 3324-0,704 2"’3\/
=16,908 ,man m’ /cymxu
npu P=1013xlTa u T,, = 293K

P? Ve T® -z 0,1013-16,908 © 288-0,96

V pa6 _ _ pac cp
cym

P . T pac 3,35 © 293

abe cp
W= 0,482 -4 -10°
P 243600 - 3,14 - 0,7042

= 0,482 mun.m? / cymru.

= 14,332m/c;

W-d 14,332-0,704
Re = =

= 0,9438 - 10° > 4000;

v 10,69-10-¢
K 68,5 0,01 68,5 0.25
AH = 0,11 . ﬂ _l 0,25( ) ) > A” = A” )
3 d + Re 70,4 + 0,9438 - 106 (41 = 25)

3agaya 3: OnpeaenuTs KOJIMYECTBO CEPOBOAOPO/IA IIM JUOKCH 1A YIIepo/ia, KOTOPOE MOKHO
W3BJICYb M3 3arpsS3HEHHOTO MPUPOIHOTO Tra3a, €CIU KOJWYECTBO 3aTPAdyeHHOTO BOJHOTO PacTBOpa
MOHOATaHOJAMHHA COCTaBJsieT m = 21 Kr, a KOHIEHTpallMs MOHOJTaHOJIaMUHA B BOJHOM PacTBOpE
—n=20%.

Pemenue:

1. KonuuectBo 3arpauenHoro 100% MoHO3TaHOIaMUHA COCTABUT:

GE%.m 20-21
GL0% = u = = 4,2ke;

100 100
2. MornekyspHas Macca MOHOSTaHOJAMUHA C YIE€TOM YPaBHHBAOMIET0 KO GHUIIHEHTA:
U,(C,HsO)NH, =2 - (24+ 5+ 16 + 14 + 2) = 122k2/monv;
3. MounekynsipHast Macca:
Up,s = 2 + 32 = 34kz/Kkmons.

4. KommuectBo H>S, koTopoe moxHO u3Bieus u3 4,2 kr 100% (C2HsO)NH» onpenenum u3
MIPOTIOPITUH:
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t2(CHsO)NH, — Uh,s
G1\1400% — Gy,s
Orcrona:
G s 4234

Cnos = CHONH, 122 i7xe
5. AnanoruyHo paccuntaem KonudectBo COx:
p2(CHsO)NH, — HUco,
Gp®" — Geo,
Orcrona:
Gi2%% - uco 4,2 - 44
Geo, = (G H.ONH, ~ 122~ PO1o%

rae: feo, = 12 + 32 = 44xe/kmons.
Orser: Gy,s = 1,17kr, Gp, = 1,515xe.
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