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1. Heaun, 3a7aum ¥ IVIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

K OCHOBHBIM IIENIIM OCBOEHHS IUCLUIUIMHBI «YCTAHOBKM IO INPOU3BOACTBY CXKAaTbIX MU
COKMKEHHBIX Ta30B» CII€yeT OTHECTH:

— (opMHuUpOBaHME 3HAHUH O COBPEMEHHBIX TPHUHIMIIAX, METOJaX U CPEICTBax
NPOCKTHPOBAHUS M JKCIUTyaTallid YCTAaHOBOK IO MPOM3BOJCTBY CXKATBIX M CXKIDKEHHBIX Ta30B,
UCTIBITAHUN M KOHTPOJIS TEIJIOTEXHOJOTMYECKUX IapaMEeTPOB SHEPreTHYECKUX CUCTEM;

— U3ydYeHHE CIOCOOOB TMOBBIIIEHUA 3S((EKTUBHOCTH NPOEKTHPOBAHUA, pacyera u
HKCIUTyaTallil YCTaHOBOK IO MPOM3BOJICTBY CHKATBIX M CKMKEHHBIX Ta30B, BEIPA0OTKA HABBIKOB Y
CTYJACHTOB CaMOCTOSTENFHO (OPMYJIHPOBATh M peIlaTh 3aJaud MPOSKTUPOBAHHMS M aHaIU3a
PEKUMOB IKCIUTyaTalluN PEKTU(PHUKAIIMOHHBIX YCTaHOBOK.

— TOArOTOBKAa CTYJEHTOB K JESTEIbHOCTHM B COOTBETCTBUM C KBAJTU(PHUKALMOHHON
XapaKTepUCTHKON OaKaaBpa 1o HalpaBJICHUIO, B TOM YKciie (JOPMUPOBAHKUE YMEHUH MO BBISIBJICHUIO
HEOOXOIMMBIX YCOBEPIICHCTBOBAHHM U pa3paboTKe HOBBIX, O0see FPPEKTUBHBIX METOJOB PACUETa,
IPOEKTHUPOBAHUS U SKCIUTyaTalluH YCTAHOBOK I10 IIPOU3BOJCTBY CXKATbhIX M CKMKEHHBIX I'a30B.

K oCHOBHBIM 3ajjauaM OCBOEHUS AUCLUIUIMHBI «YCTAaHOBKU IO MPOM3BOJCTBY CHXKATBIX U
CKIKCHHBIX Ta30B» CIIEyeT OTHECTH:

— BbIpa0OTaTh HAaBBIKM y CTYACGHTOB CaMOCTOSTEIbHO (OPMYJIHPOBATH  3aJauu
HIPOEKTUPOBAHUS U OLICHKU 3()(HEKTUBHOCTU 3JIEMEHTOB M CHCTEM IO NPOU3BOJCTBY CHKATBIX U
CKMIKCHHBIX Ta30B;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHHS SHEepreTHieckon 3(h(HeKTHBHOCTH
YCTAaHOBOK IO TPOM3BOACTBY CXATbIX M CHKWKEHHBIX Tra30B C YYETOM TEXHOJOTHMYECKHUX,
9KOJIOTUYECKUX U IKOHOMUYECKHX (PaKTOPOB;

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

— 7aTh MHGOPMALMIO O HOBBIX HAlpaBJIEHUSX B COBEPIICHCTBOBAHUHU JAHHBIX CHCTEM B
OTEYECTBEHHONM M 3apyOeXHOH MpaKTUKe, pa3BUBaTh CHOCOOHOCTH OOBEKTHBHO OIICHUBATH
NPEeUMYIIEeCTBa M HEAOCTATKH CUCTEM M MX JIEMEHTOB, KaK OT€YECTBEHHBIX, TAK U 3apyOCIKHBIX;

— HAayu4uThb AaHAJM3UPOBATh  PE3YyJbTaThl  MOJCIUPOBAHMS, IPOU3BOAUTH  TOUCK
ONTUMH3ALMOHHOTO PEIIEHUs] BO3IyXOpa3/JeiIUTeNbHbIX M KPHUOT'€HHBIX YCTAHOBOK C IOMOIIbIO
COBPEMEHHBIX METOJIOB.

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON MPOrpaMMbl 00yJaroUics JOJKEH

— 3HaThb METOJbl ONpEAENeHHUs MOTPEOHOCTH MPOU3BOACTBA B TOIUIMBHO-3HEPreTHUYECKUX
pecypcax; METOo/Ibl JKOHOMUU dHEPIOPECYPCOB;

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

— BJIaJIeTh METOJIaMH OIpe/IeNIeHHsI TOTPEOHOCTH MPOU3BOCTBA B TOINIMBHO-?HEPT€THUECKUX
pecypcax.

OOydeHue MO TUCHMIDIHHE «YCTaHOBKH MO MPOU3BOJICTBY CIKATBHIX M CKMIKEHHBIX T'a30B)»
HamnpaBJieHO Ha (OPMUPOBAHUE Yy 00YUAIOIIMXCS CIETYIOMINX KOMIETEHIINN:

Koa n HamMeHOBaHHe KOMIIeTeH Ui NHauKaTopbl JOCTHKEHUS] KOMIIeTeHIIUH
MK-3 NIIK-3.1. CriocobeH aKCITyaTupoBarth
CriocoOHOCTB K OpraHu3aIuu padboT mo DHEPTEeTHYECKOE U TETIIOMEXaHUIECKOTO
HKCIUTyaTaluy TeIIOMEXaHHUECKOTO 000py10BaHUS.
000pyI0BaHUS HNIIK-3.2. CriocobeH peMOHTUPOBATh

DHEPTEeTHYECKOE U TETIIOMEXaHUIECKOTO
000opyIoBaHuUs.

HNIIK-3.3. CriocoOeH MOAEpHU3UPOBATH
HHEPIreTUYECKOE U TETJIOMEXaHUIYECKOTO
000pyI0BaHHUS.




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM 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 JUCIUIITMHAMHU 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
TEIMIOTEXHOJIOTHH.

3. CTpykTypa U coiep:kaHue TUCUUIINHBI

OOmiast TPyAOEMKOCTh JUCIHILTMHBI COCTABISET MO OYHOW (opMme oOydeHUs 4 3adeTHbIC
enuuuiel (144 gacoB), o 3a0uHoii popme oOyueHus 4 3auetHbix enunuil (144 qacos).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH

(mo ¢hopmam 0OyueHwMs)

3.1.1. Ounas dpopma oOyueHus

Ne Bit yuenoii padoThI KoanuecrBo | CemecTpbl
n/n 4acoB 2
1 | AyauTopHble 3aHATHS o4 %4
B ToMm uuce:
1.1 | Jexuuu 18 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 36 36
1.3 | JIabopaTopHble 3aHATHS - -
2 | CamocTosiTesibHasi padoTa 90 90
3 | IlpomesxyTouHasi aTTecTAIUS
3auet/aud.3auer/sKk3aMeH IK3aMeH 9K3aMEH
Hroro 144 144
3.1.2. 3aounas ¢popma oOydeHUs
1?21 Bup yueOHoii padoThbi KOJ::}:EETBO CeMZCTpH
1 | AyanTopHble 3aHATHS 40 40
B ToM uucre:
1.1 | Jleknumu 14 14
1.2 | CemuHapckue/IpaKTHUECKUE 3aHATUS 26 26
1.3 | JIabopaTopHbIe 3aHITHS - -
2 | CamocTosiTesibHasi padoTa 104 104
3 | [IpomekyToYHAs aTTeCTAMS
3adet/nud.3auer/7K3amMeH IK3aMeH JK3aMEH
Hroro 144 144




3.2 TemaTnyecKkuM IJIaH N3YYCHUSA NUCHHUIIINHDbI

(mo ¢popmam oOyyeHus)

3.2.1. Ounas popma oOydeHUs

TpynoemkocTb, yac

AyauTopHasi pa6oTa QE
2g | 3 S|
No Pa3nesbl/TeMbl o . % 2 x| B = S g | ¢E
n/n AUCIHUILIMHBI 3 S s E e é s e 3 S
A 2 z =z S| E2| g &
5 S xS o < = 4
= 1387 ¢7 | &g 2
O E = = <
o
1 Tema 1. Beenenue. 18 2 4 - - 12
2 Tewma 2. [ToTpeOutenu cxaThix U 22 3 6 - - 13
CKIDKEHHBIX T'a30B.
3 Tema 3. OcHOBHBIE KPUOTEHHBIE 19 2 4 - - 13
TEPMOJIMHAMHYECKUE ITUKJIBL.
4 Tema 4. Metobl pazzieneHus Bo31yxa B 22 3 6 - - 13
BO3/TyXOPa3JICIMTEIbHBIX aapaTax.
5 Tema 5. Bo3ayxopa3aenurenabHble U 19 2 4 - - 13
KPUOTCHHBIC YCTAHOBKH.
6 Tema 6. Xpanenue u 22 3 6 - - 13
TPAHCIOPTHPOBAHUE CKATHIX U
CKIDKEHHBIX T'a30B.
7 Tema 7. Pacuér, npoekTHpOBaHUE U 22 3 6 - - 13
IKCILTyaTalus 0JOKOB pa3eicHHs
BO3/yXa U KPHOTEHHBIX YCTaHOBOK.
Hroro | 144 18 36 - - 90
3.2.2. 3aounas popma oOydeHus
TpyroeMkocTh, 4ac
AynuTopHasi padora E
THERERE
Ne Pa3nesnl/TemMmbl o - ?) g2 x| & = 2% | ¢E
n/m JAUCHMITAHBI 3 = & = E 2 E E;’ 21 8 l§
R : |EEZ| &z| EE|E=
= |27 g7 | Eg| g
O E = = <
@)
1 Tema 1. Beenenue. 18 2 3 - - 13
2 Tema 2. TloTpeOuTenu cxaTbX U 22 2 4 - - 16
CKFDKCHHBIX Ta30B.
3 Tema 3. OCHOBHBIE KPHOTEHHBIE 19 2 3 - - 14
TEPMOJIMHAMHYECKHUE ITUKJIBI.
4 Tema 4. Meroasl pa3ziejieHus: Bo3ayxa 22 2 4 - - 16
B BO3/[yXOpa3/IeIUTEIbHBIX
amnmaparax.
5 Tema 5. Bo3ngyxopazaenurenbHble U 19 2 4 - - 13
KPUOTEHHBIC YCTAHOBKH.
6 Tema 6. XpaHnenue u 22 2 4 - - 16
TPAHCIIOPTHPOBAHHUE CKATHIX U
CKIDKEHHBIX T'a30B.




7 Tewma 7. Pacuér, mpoekTupOBaHHE U 22 2 4 - - 16
JKCIUTyaTanus 0J0KOB pa3iesICHHsI
BO34yXa U KPUOI'CHHBIX YCTAHOBOK.

Hroro 144 14 26 - - 104

3.3 CoaepxaHue TUCHUNIHHBI

Tema 1. BBenenue.

CocraB cxnKeHHbIX ra3oB. CBOMCTBA OTJEIBHBIX YTIIEBOJOPOIOB.

Tema 2. IloTpeduTEIM CKATHIX M CKUKEHHBIX I'a30B.

YCTpONCTBO Ta30HANOJHUTENbHBIX CTaHUMN. [IpuHIMOBI M METOABl IEpEMEIEHUs
CKWKEHHBIX Tra3oB. Perasmdukanus CKMKEHHBIX TIa3oB. bauioHHble ycTaHOBKM. ['pynmoBble
pe3epByapHbI€ YCTaHOBKH.

Tema 3. OcHOBHbIE KPHMOTeHHbIE TEPMOAMHAMHUYECKHE HUKJIbI.

3aMKHYTBI KPUOTEHHBIA IMKJI pedprkepaToOpHBIX YCTaHOBOK. [lapaMeTpbl KpHOTEHHOTO
nukiaa. KpuoreHHble IUKIBI BO3MyXO- M Ta30pa3ACiIUTENBbHBIX YCTaHOBOK. IIpoMblieHHbIE
OJKMKUTEJIbHbIE YCTAaHOBKH, paOoTarolMe ¢ MCHOJIb30BAHUEM BHEIIHEr0 IUPKYJISLIUOHHOIO
JI€TaHIEPHOr0 BO3YIIHOI'O MJIM a30THOTO KPUOTE€HHOT0 MKJIa. KpuoreHHble HUKIIBI AJIs OKUKECHUS
MeTaHa. A30THBIN HUPKYJIALMOHHBIN [IUKIL.

Tema 4. MeTroabl pa3eseHus1 BO3AyXa B BO3AyXOpa3/eJIMTEJbHBIX alnaparax.

Hcnonp30BaHue anmapaToB IBYKPAaTHOW PEKTU(UKAIIMH B YCTAHOBKAX Pa3/IeIeHUs] BO3IyXa.
Cxembl yCTaHOBOK paszeneHus Bo3ayxa. CocTaB M KOJMYECTBO IPOAYKTOB pa3lEelcHUs B
BO3JyXOpa3JelNUTeapHOM anmnapate. (OCHOBHBIE ONACHOCTHM TEXHOJOTMYECKHX IPOLIECCOB
paszneneHus Bo3ayxa. IlomyueHue kucinoposa, a3oTa U peAKUX Ia3oB (aproH, KPUINTOH, KCEHOH)
METOZIOM HH3KOTEMIIEPAaTYPHOH pEKTU(UKAIMK Ha COCTABIAIONIME KOMIIOHEHTHI BO3IyXa.
OcHOBHBIE peryiIupyemMsble IapaMeTphbl B OJ0Kax pa3eneHus BO3yxa.

Tema S. Bo3anyxopasaeaure/bHble H KPUOTCHHbIEC YCTAHOBKH.

TennoBoil ©OanaHc BO3AyXOpa3leNUTENbHOrO amnmapara. KOHTpOIbHO-U3MEpPHUTEIbHbBIE
puOOPbI BO31yX0pa3AeIUTENLHOTO anmnapara. PeryiarpoBaHue npoueccoB OXJIaXACHUs, COKUKEHUS
U peKTH(UKAIMU BO3yXa B BO3yXOpa3AeIUTeIbHOM anmnapaTe. DKCIuTyaTanus OJI0KOB pa3/ieieHus
Bo3ayxa. [lopsaok npoBepku, MpoayBKH U ITycKa O10Ka pa3jieneHus Bo3ayxa. ['padguuecknue MeTosl
pacueTra, BO31YyXOpPa3ACIUTENbHBIX YCTAHOBOK, YUYMTBIBAIOIIME YCJIOBHMS INPOTEKaHUsS Ipolecca
pazzieneHys Bo3/lyXa B KOJIOHHE.

Tema 6. XpaHeHue 1 TPAHCIIOPTHPOBAHME C/KATBIX M CKMKCHHBIX I'a30B.

TpancnopT CXKWXEHHBIX  YIJIEBOAOPOJIHBIX TIa30B: JKEJIE3HOJOPOKHBIN  TPAaHCIIOPT;
aBTOMOOWJIBHBIM TPaHCIOPT; BOJAHBIA TPAaHCHOPT; TPYyOONPOBOAHBIM TpaHCIOPT. XpaHEHHE
CKIDKEHHBIX  YIJIEBOJOPOJHBIX Ta30B: CTallMOHApHBIE pe3epByaphl; OaJIOHBI; IOJ3EMHBIE
XpaHWJIMILA; HA3€MHBIE H30TEPMHUYECKHE pE3EpBYyaphbl; XpAaHEHHUE B 3aMOPOKEHHOM TIPYHTE;
XpaHEHUe B TBEPJIOM COCTOSHUU.

Tema 7. Pacuér, nmpoekTHpOBaHMe W JKCILIyaTanusi 0JIOKOB pa3JejeHUs BO3AYyXa H
KPHOTeHHbIX YCTAHOBOK.

OcobeHHOCTH — pacueTa  BO3IAYXOpaCHpeeNUTEeNbHBIX  YCTAaHOBOK, OXIKHUTENeH U
pedpuxeparopoB. KoHTponb TemaoBoro OajaHca B KHUCIOPOJHBIX M KPHUOTEHHBIX YCTaHOBKAX.
Bnusaue aproma Ha mpomecc  pektudukanuu.  OrnpeneneHHe  OCHOBHBIX — pa3MepoB
peKTU(UKALIMOHHBIX KOJIOHH. ["a3udukanus ;KuaKkux IpoAyKToOB pa3jienenus Bo3ayxa. Hanonnenue,
XpaHeHue U paspsaka 6amuioHoB. KucinopogHo-pacnpeaenurenabHbie peryiastopubie myHKTh (KPIT)
1 y35bl peryaupoBaHus nmotoka (YPII) kucmopona B TexHOIOTHUECKUX Tpoiieccax. ['a3roybaeps
MOCTOSIHHOTO JIaBJICHUsI, Ta3roJibAepbl MOCTOSHHOTO 00BEMa, PELUINHEHTHL. YCTpOHCTBa st
KOHTPOJISI U aBTOMATHU3aIMH TEXHOJIOTHYECKHUX MPOIIECCOB.




3.4 TemaTuka ceMHHAPCKHUX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/mpaKTUICCKUE 3aHATHS

Tema 1. Beenenue. Onpenenenne pacxoja CKaTbIX M CKUKCHHBIX I'a30B HA IPEIIPUITHH.
Onpenenenne NOTPEOHOCTH MPEINPUATHS B CKIDKEHHBIX T'a3ax.

Tema 2. [TorpeOutenu caTbIX U COKMKEHHBIX Ta30B. PacueT mapaMmeTpoB XpaHWIUILA IS
CKIKEHHBIX Ta30B. Pacdyer nmapameTpoB ra3o0auIOHHON YCTaHOBKH.

Tema 3. OCHOBHbIE KPHOT€HHBIE TEPMOJMHAMHUYECKHE LUKIBL. Pacuer mpOMBIIUIEHHON
O’KMKUTEJIBHOM YCTaHOBKU. PacueT napaMeTpoB LUKIIA Fa3005KMKUTEIIBHON YCTAaHOBKH.

Tema 4. Meronsl pasnencHus BO3lyXa B BO3JyXOPa3ACHUTENBHBIX ammaparax. Pacder
[IapaMeTPOB BO3/1yXOPa3/A€IUTENBHON YCTAaHOBKH.

Tema 5. BozgyxopasnenurenbHble M KpHOT€HHbIE YCTaHOBKU. ['paduueckne MeTo/ sl pacueTa
BO3/[yXOpa3/IeIUTEIbHbIX YCTAHOBOK.

Tema 6. XpaHeHue U TpPaHCIOPTUPOBAHHUE CXATbIX M CXKWXKEHHBIX ra3oB. Pacuer
TEXHOJOTMYECKOro  TpyOompoBoAa Juisl TPAHCIOPTUPOBKM  COKWKEHHBIX razoB. Pacuer
TEXHOJOTMYECKHUX ITapaMeTPOB HU3KOTEMIIEPATYPHOI'O XPAaHEHUS CHKUKEHHBIX Ta30B

Tema 7. Pacuér, mnpoekTHpoBaHHME U OJKCIUIyaTalusi OJIOKOB pa3JieIeHUus] BO3IyXa H
KPHOTEHHBIX YCTaHOBOK. Omnpe/iesieHre OCHOBHBIX MTApaMETPOB PEKTH(PHKAIIMOHHBIX KOJIOHH.

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

KprOBOﬁ IMPOCKT 1O MHAUBUAYAJIBHBIM HCXOAHBIM JAHHBIM Ha TEMY «PacueTr oCHOBHBIX
apaMeTpoB PEKTU(DHUKALNN CKIKEHHBIX YTIIEBOJOPOIHBIX Ta30B» C IENBIO ONPEEICHUSI COCTaBa
JUCTUIIIATA U OCTaTKa, OCHOBHBIX IIapaMCTPOB peKTI/I(bI/IKaI_II/II/I, TCXHOJIOTHUYCCKOI'O PCXKUMaA pa6OTLI
¥ Pa3MEPOB KOJIOHHBI.

4, YuebHO-MeTOoAN4YecKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHble 1oKyMeHTbI 1 'OCTb1

1. TOCT P 52087-2018. I'a3bl yriaeBOAOPOAHBIE CXKM)KEHHBIC TOILTMBHBIE. TEeXHHUYECKHE
YCIIOBHS.

2.TOCT 12.1.018. Cucrema cranmapToB 0€301acHOCTH TpyAa. [1oskapoB3pbIB0OE30MaCHOCTh
CTaTUYECKOro 3jekTpudecTBa. O6mue TpedboBaHus.

3. TOCT 12.1.044 (MCO 4589-84). Cucrema CcTaHIapTOB OE30MACHOCTH TPY/a.
[To>kapoB3pbIBOONACHOCTh BEIIECTB M MaTepuanoB. HomeHkiaTypa mokazaTeneil U MeToAbl MX
OTIpeIeNICHUS.

4. TOCT EN 589-2014. TomnuBa s JABUraTteiel BHYTpEeHHEro cropaHus. I'a3bl
YTIIEBOAOPOIHBIE CKIDKEHHBIE. TeXHUUecKne TpeOOBaHUS U METO bl CTIBITAHUN .

5. 'OCT 1510. Hed1b u HedrenpoaykTsl. MapkupoBKa, yIIaKOBKa, TPAHCIIOPTUPOBAHUE U
XpaHEeHHE.

6. TOCT ISO 4256. I'a3b1 yrineBo1opogHble CKMKEeHHbIe. OnpeeseHrne MaHOMETPHUIECKOTO
nasnenus mapos. Meton CYT.

7.TOCT ISO 4257. I'a3bl yriieBoIOpOJIHBIE CKMKEHHBIE. MeTo1 0TO0pa mpod.

8. I'OCT 10679. lazer  yrmeBomopoaHbIe CKIDKEHHBIE. Meron ompeieTeHUs
YTIEBOJIOPOAHOIO COCTABA.

9. T'OCT 19433. I'py3sI onacHble. Kimaccudukanus 1 MapKupoBKa.

10. TOCT P 55609. Ot60p npo6 ra30Boro KOHAEHcaTa, CKMKEHHOTO YTIIIEBOI0POIHOTO ra3a
U IHUPOKON (hpakiuu JIETKUX yIiieBoAopooB. O6mue TpeOoBaHuUs.



4.2  OcHoBHasi 1UTEpaTypa

1. TI'puropreB B.A. 3opun B.M. TemioBeie M aTOMHBIC DJJICKTPUUYCCKHUE CTAHIIMH:
CnpaBouHuk. — M: DHeproatomusaar, 1989. — 604 c.

2. Kmumenko A.B., 3opun B.M. Temnosnepretrika u TermorexHuka: OOmue BOIPOCHL.
CrmpaBounuk. — [Tox o6u1. pex. wi.- kopp. PAH A.B. Kiiumenko u npod. B.M. 3opuna. — 3-e usn.,
nepepad. M.: MDOU, 1999 — 528 c.

3. I'puropreB B.A., 3opun B.M. IlpombinuieHHass TEIUIOSHEPreTHKA W TEIUIOTEXHUKA.
CnpaBounuk. — [log o6m. pea. B. A. I'puropbeBa, B. M. 3opuna. — 2-¢ usna., nepepad. — M.:
Oneproaromusaar, 1991 — 588 c.

4. Tpuroppee B.A., 3opun B.M. (pen.) Teopernyeckue OCHOBBI TETUIOTEXHHUKH.
Termnorexundeckuii skcrepument. CrpaBounuk/ Ilox o6m. pen. wi.-kopp. AH CCCP B. A.
I'puropseBa, B. M. 3opuna — 2-¢ u3., nepepad. — M.: DHeproatomu3aat, 1988 — 560 c.

4.3 JlomoJHUTeJbHAs JUTepaTypa

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

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

3. bynuesuu C.C., Xonoakosckuii C.B. TpancoptupoBaHue U XpaHeHUE CHKIDKKEHBIX Fa30B
Towm 1. Yuebnoe nocobue. — Jlenunrpan, 1978 — 116 c.

4. TomoBko I'.A. YcTaHOBKH ISl IPOM3BOJICTBA MHEPTHBIX Ta30B. — JI.: MammHOCTpOCHHE.
1974. - 384 c.

5. Hapunckuii I'.b. Pextudukanus Bozayxa. — M.: Mammunoctpoenue, 1978. — 248 c.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCcypPChl
HpOBeI[eHI/Ie 3aHATUN U aTTeCTaLII/Iﬁ BO3MOXXHO B JUCTaAaHIIMOHHOM (I)opMaTe C IPUMCHCHUEM

CUCTEMBl JUCTaHIMOHHOrO oO0yueHus yHusepcutera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo Bcem pazaenam nporpamMmsl:

Hazsanue 50P Ccpuika
VY CTaHOBKM 1O ITPOU3BOJICTBY
CKATBIX U CKIDKEHHBIX Ta30B

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

PazpaGorannbiii DOP Bkmrouaer B ceOs: JEKUMOHHBIA M MPAKTUYECKHH Marepuan;
caMoCTOsTeNIbHYI0 paboty (B Buume pedepara, PI'P, kypcoBoil pabOThl WM TMPOEKTA);
BUJICOMAaTEPHUAIIBL; TIPOMEKYTOUHBIN U UTOTOBBIM TECTHI.

[Topsinox mpoBeneHus pabOT B AMCTaHUHMOHHOM (hopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsHKeHUsIMU IIPOPEKTOpPa Mo yueOHOH paboTe u/Win EHTPOM Y4eOHO-METOANYECKON pabOTHI.

Kaxnpiii  cTyneHT obOecriedeH HMHIMBUIYaNbHBIM HEOTPAaHWUUYEHHBIM  JIOCTYIIOM K
aNEeKTPOHHBIM Onbmorexam yausepcutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

Ccpuika Ha JIEKTPOHHYIO OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

45 JluneH3HOHHOE | CBOOOJHO  pacHpocTpaHsieMoe  NPOrpaMMHOe
o0ecreuenue


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
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1. MoitOduc — poccuiickasi KOMIaHUA-Pa3pabOTUNK 0€30MACHBIX O(PHUCHBIX PEIICHUN JUIS
oOmeHuss ¥ COBMECTHOM paboTel ¢ pgokymeHTamu (AnbprepHaruBa MS Office)
https://myoffice.ru/

2. Ilnardpopma nanoCAD — 510 poccuiickas 1atdopma s MPOCKTUPOBAHUSA U
MOJIEIIMPOBAHMS 00BEKTOB paznuuHoi ciaoxHocTh. [Tonaepxka popmaros *.dwg u IFC
JleaeT €€ OTIAMYHbIM pemieHueM st coBMemeHuss CAIIP- u BIM-texHosorui.
OyHKIHOHAT TUIAT(HOPMBI MOXKET OBITh PACIIUPEH C MOMOIIBIO CIICIHATBHBIX 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. IIporpamma il TEMJIOTEXHUYECKUX U TMIPaBIMUECKUX PACUETOB
https://valtec.ru/document/calculate/

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

4.6 CoBpemeHnHble npodeccHOHATBHBIE 0a3bl JAHHBIX U WH()POPMALHOHHbIE
CIIPaBOYHbIE CHCTEMBI

Poccuiickas HaunoHansHasa oubnauoreka http://www.nlr.ru

OBC «YuuBepcurerckas Oubanorexa omman» https://biblioclub.ru/index.php

Hayunas snextponHas 6ubnaroreka http://www.elibrary.ru

Poccuiickas rocyaapcTBenHas oudimoreka http://www.rsl.ru

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

«TexakcnepT» — cpaBoYHAsl CHCTEMA, MPEAOCTABIISAIONIAs HOPMATUBHO-TEXHUUYECKYTO,

HOPMAaTHUBHO-TIPaBOBYIO HH(poOpManuio https://Texakcnepr.caiit/

7. HII «ABOK» — mnOMOIIHMK HWHXEHEpa TI0  OTOIUICHHIO, BEHTWJISIUH,
KOHIWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKEHUI0 M CTPOUTENBHOW TemIopu3nKe
https://www.abok.ru/

8. E-JIOCBE — OmnektponHblii skojor. HesaBucumas uHpoOpManus O pPOCCUHCKUX
OopraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB H 3aKOHOJATEIBHBIX  aKTOB
https://e-ecolog.ru/

9. MUmxkenepnas cantexumka VALTEC (karamor mnpoaykuumd W HOpPMAaTHUBHAs

nokymeHrausi) https://valtec.ru/

ogakrwdE

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JUia TnpoBeneHUs JIEKLIMOHHBIX 3aHATUN HCIOJB3YIOTCA AyAUTOPHM, OCHAILlEHHBIE
KOMIIBIOTEpaMH, WHTEPAKTUBHBIMU JIOCKaMH, MYJIbTUMEIUWHBIMH IPOEKTOPAMH U 3KpaHaAMU:
AB2404, AB2415 u ayautopun obiero ¢gouaa. Jlinsg npoBeeHUs CEMUHAPCKUX U JTaOOpaTOPHBIX
pabot ucnonsiyrorcs ayauropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
MHHOBanmoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpa , KOTOpbIi pacrookeH Ha TEPPUTOPUN
B/IHX.

6. MeToanuyeckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHJANMH JJIsi TpenogaBaTesisi M0 OPraHU3aANUHU
o0yueHus


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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6.1.1 IlpenogaBaTenp oOpraHU3yeT MPENOJAaBaHUE AMCLUIIMHBI B COOTBETCTBUU C
TpeboBanusMu «llomoxkeHust 00 opraHuzanMu 00pa30BaTENBHOrO Mpolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (priIHanax», yrBepKIECHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2 Ha nepBoM 3aHATUM NpenojaBarelb AOBOAUT 10 CBEIEHUS CTYJIEHTOB COJEp)KaHHUE
paboueit mporpammel qucuuruidabl (PIT).

6.1.3 IIpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHJBI U (GOPMBI NPOBEACHMS 3aHATUH MO JUCLUIUIMHE, BKJIIOYAs MOPSAIOK IPOBEICHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTMH JUCTAHIMOHHOTO OOYYEHHUSI W CHUCTEMBI
nuctannronHoro ooydenus yauBepcuteta (CJIO Mockosckoro I[Tonurexa);

— BHJBl, COAEP)KAHUE U MOPAJOK IPOBEAEHUS TEKYILEro KOHTPOJIi YCHEBAaEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢QopMmy, copepkaHHE € TOPAJOK TPOBEACHHUS IPOMEXKYTOUHOH aTTecTanuud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEICTB, IpeaycMoTpeHHbIM PIT/I.

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

npenycMorpeHsbix PIT/I.

6.1.5 IIpenogaBaresb peKOMEHIYET CTYJACHTaM OCHOBHYIO M JIOTIOITHUTEIBHYIO JIUTEPATYPY.

6.1.6 IIpenogaBarens nperoCcTaBiIseT Mepes] MPOMEXYTOUYHON aTTecTanue (3K3aMeHOM W
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJITOTOBKHU.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIEKLMOHHBIE M NPAKTHYECKUE (CEMHUHApPCKUE)
3aHSTHSL, COIIACYIOT TEMATUYECKUM IUIaH MPAKTUYECKUX 3aHSITUM, YTOOBI MCIOJIb30BaTh €IUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLHUIUINHBL.

6.1.8 Ilpm mNOArOTOBKE K CEMHWHAPCKOMY 3aHSATHIO IO MEPEYHI0O OOBSBICHHBIX TEM
IPEenoJiaBaTel0 HeoOXOJMMO YTOYHUTh IUIAH MX HpoBeaeHusi, cormacHo PIIJI, npomymats
(GOpMyJIMPOBKHU U COJIepKaHUE YUEOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYKIEHHE, O3HAKOMUTHCS C
HepevYHEM BOIIPOCOB 10 TEME CEMHUHApa.

B xone cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAUUMOCTb TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJAEHUE KaKIOoro
yuebHOoro Bormpoca. Vcrnonb3oBaTh (pOHTANBHBIM ONPOC /1aBas BO3MOXHOCTb BBICTYHIHUTb BCEM
CTYyZ€HTaM, IPUCYTCTBYIOIUM Ha 3aHATHH.

B 3akimounTensHOM 4acTH CEMUHApPCKOTO 3aHSTHUSI CIEAYET MOJABECTH UTOTHU: JIaTh OLIEHKY
BBICTYTMIJICHUH KaXJIOTO CTYZEHTa M y4eOHOM IpyMIIbl B 1IeIOM. PacKpbITh MONI0KUTENbHBIE CTOPOHBI
U HEJO0CTaTKU MPOBEJIEHHOTO0 CEMUHAPCKOTo 3aHATUSA. OTBETUTh HA BOMPOCH! CTYJIEHTOB. BhinaTh
3aJjaHMsl [T CaMOCTOSITENIbHONM PabOThI IO MOJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

6.1.9 LlenecooOpa3Ho B X0z€ 3amuUThl pedeparos, 1aOOPaTOPHBIX padbOT, KYPCOBBIX PadOT U
NPOEKTOB 3a/1aBaTh BBHICTYMAIOUIUM U ayJUTOPUHU JOMOJHUTEIbHbIE M YTOUYHSIOIIME BONPOCHI C
LEJIbI0 BBIICHEHUS UX MO3ULMHI MO CYIIECTBY 00CYK/1aeMbIX IpoOIIeM.

Bo3MoxHO npoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEMBI AucTaHIIMOHHOrOo o0yueHus: yuusepcuteta (C/1O Mockosckoro [lonurexa).

6.1.10 Ilopsnok mnpoBeneHHss pabOT B JIUCTAHIMOHHOM (opMare YyCTaHABIMBACTCS
OTJEIBHBIMU PACTIOPSDKEHUSMH TPOPEeKTOopa Mo y4eOHOH padoTe W/WiIM MEeHTPOM YyueOHO-
METOAMYECKON PabOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4al0UIUXCSl M0 OCBOEHHIO M CHUTITHHBI

6.2.1 CtyneHty HeoOXOAMMO COCTAaBUTH JJIsi ceOsi TpaduK BBINOJHEHUS y4eOHBIX padorT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOGoBaHUM ApYyrux IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.2 Tlpu mpoBeneHUH 3aHATHH W TPOIEIYp TEKyIIeH M NMPOMEKYTOYHOH aTTeCTalluu C
UCITOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTeibHOM cpeapl AMCTAaHIIMOHHOTO
obpazoBanust yausepcurera (C1O Mockorckoro [lonmurexa), kak BO BpemMsi KOHTAaKTHON pabOTHI C
npernojiaBaTesieM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYJEHT JOJDKEH 00eCrednuTh
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TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJAKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenust. IIpy OTCYTCTBMM TakoH BO3MOYKHOCTH OOCYIUTh CHUTYalMIO C IIperojaBaTelieM
JUCLUIUINHBI.

6.2.3 K nmpomexyTouHOM aTTecTaliu JOMyCKAKTCs TOJBKO 00y4aroIlyecs, BHIIIOIHUBILINE
BCE BHJIBI yueOHOH paboThl, MpeayCMOTpEeHHbIE pabouei mporpammoit nuctmrmianas (PI1I).

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00y4YeHUs!

KoHTpons ycneBaeMOCTM M KadecTBa IOATOTOBKU IPOBOJUTCS B COOTBETCTBUU C
tpeboBanusimu "[lonokeHust 00 opraHmzanuu 00pa3oBaTENBHOrO Ipolecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEpCUTETE" .

JUJ11 KOHTPOJISI yCIIEBAEMOCTH M KauecTBa OCBOEHMSI JUCLUILUIMHBI HACTOALLEH MporpaMmon
IPEIYCMOTPEHBI CIIEIYIOIINE BUJIbI KOHTPOJIS:

— KOHTPOJIb TEKYILIEH yCIIeBAEMOCTH (TEKYIIUHA KOHTPOJIb);

— IPOMEXKYTOYHAsL aTTeCTaLMs.

B mpouecce 00yueHUs: MCNONB3YIOTCS CIEAYIOLUINE OLEHOYHbIE (POPMbI CaMOCTOSTEIbHON
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

— KYPCOBOT'O ITPOEKTa;

— MOJTrOTOBKA U BBICTYIJIEHUE HA CEMUHAPCKOM 3aHATUH C I0KJIAJ0M U 00CYXKIECHUEM;

— TECT, FK3aMEH.

OneHoYHbIE CPeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIKOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 33/1aHus B opMe GJIaHKOBOTO TECTUPOBAHUS, JUIsl KOHTPOJISE OCBOCHMS 00YUaIOIIMMUCS Pa3IesIoB
JUCLUIUIMHBI — 3aI1UTa KYpCOBOT'O IIPOEKTA, PELICHHE 3a/1a4.

OO0pa31bl TECTOBBIX 3a/1aHUH, KOHTPOJIBHBIX BOIIPOCOB M 33AaHUH JUIs IPOBEICHUS TEKYIETO
KOHTPOJISI, 9K3aMEHAIIMOHHBIX OUJIETOB, IPUBEIEHBI B IPHIIOKEHUU.

7.2 1llkana u KpuTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

[Toka3zaTenem olleHUBaHMS KOMITIETEHIMIA Ha PA3JIMYHBIX dTAmax ux (OPMUPOBAHUS SBIISIETCS
JOCTH)KEHUE 00yYaIOLIMMUCS TIIAHUPYEMBIX pe3yJIbTaTOB 00yUYeHHs M0 JUCHUIUINHE (MOIYJIIO).

dopMa MPOMEKYTOUHON aTTECTALMU: IK3aMEH.

ITpomesxyTouHas aTTectanus oOyyaromuxcs B GopMme sK3aMeHa IPOBOJUTCS 110 pe3ybTaTaM
BBITTOJIHEHHUSI BCEX BUIOB YYEOHOH pPabOTHI, MPEIyCMOTPEHHBIX y4YEOHBIM IUIAHOM MO JAHHON
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. OIEHKa CTENEHH JOCTIDKEHHS OOYyYalOUIMMHCS TUIAHUPYEMBIX DPe3yJIbTaTOB
o0yuyeHMs] 1O JAUCHUIUIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BeAyIIUM 3aHATHS 110
JTUCIUATUTHHE (MOJIYIII0) METOAOM IKCIIEPTHOM OlleHKH. [10 uToraMm nmpoMexyTO4HOM aTTecTaluu 1Mo
JUCLHUIUIMHE (MOJYJII0) BBICTABIISIETCS OLIEHKA OTIMYHOY», «XOPOIIO», «yI0BIETBOPUTEIHHOY» WIH
«HEYIOBIIETBOPUTEIHHO.

K mpomexyTo4HO# aTTecTaluy JOMYyCKAIOTCs TOIBKO CTYJCHTHI, BHIMOJIHUBIINE BCE BUbBI
y4eOHON paboThl, MPEAYyCMOTpPEHHBIE paboueld MporpaMMoOl MO JUCHUIIINHE «YCTaHOBKH IO
MPOM3BOJICTBY CHKATBIX U COKMKEHHBIX Ta30BY.

IIkaJjia OeHUBAHUSA Onucanue

BoinonHeHs! Bce BUbI yueOHOU pabOThI, MPEeAyCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyZE€HT IEeMOHCTPUPYET COOTBETCTBUE 3HAHWUN, YMEHMIA,
HaBBIKOB TMPUBEJACHHBIM B TaOJHWIaX IOKa3aTeleil, onepupyer
NpUOOPETEeHHBIMU 3HAHUSIMU, YMEHUSMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallUsX TOBBIIIEHHON cnoxkHocTH. [Ipm 3TOoM Moryt ObITh
JIONYIIIEHbl HE3HAUUTEJIbHbIE OITMOKH, HETOYHOCTH, 3aTPYJHEHHUS [IPH

OT1iau4yHO
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AHAIIMTUYCCKUX OIcpanusax, nepeHoce 3HaHUM U yMeHI/Iﬁ Ha HOBBIC,
HCCTAaHJApPTHBLIC CUTyallH.

Xopoio

BrimonHeHsl Bce BUIBI y4eOHOU PabOThI, MPEAYyCMOTPEHHBIC YUSOHBIM
mwiaHoM.  CTyJAeHT  JEMOHCTPUPYET  HEIOJHOE,  IMPaBUIbHOE
COOTBETCTBUE 3HAHWW, YMEHUI, HABBIKOB MPHUBEICHHBIM B TaOIHIIAX
rokaszaTteneii, Jubo eclid TMpH dATOM ObBUIM  JONyIIeHBl 2-3
HECYIIECTBEHHBIE OITNOKHU.

Y 10BIETBOPUTEIILHO

BrinonHens! Bce BUbI yueOHOU pabOThI, MPEAyCMOTPEHHBIE YyUeOHBIM
maHoM. CTyZeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM
OCBellleHa OCHOBHAs1, Hau0oJiee BaykHasl YaCTh MaTepHasa, HO IPU 3TOM
JIOTIYIICHA OJIHA 3HAYMTEIbHAs OITMOKA MM HETOYHOCTD.

HeynosnersopurensHo

He Bemonnen oauH wim  Oonee  BUIOB  y4eOHOW  pabOTHI,
MPEIyCMOTPCHHBIX y4eOHBIM IiaHOM. CTYAEHT JSMOHCTPHPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HABBIKOB MPHUBEIACHHBIM B
TabnuIax ToKa3aTeliel, JOMyCKAITCS 3HAYUTENIbHBIC OIINOKH,
MPOSBIIIETCS OTCYTCTBHE 3HAHWM, YMEHUW, HABBIKOB [0 pAILY
MOKAa3aTeJIei, CTYyICHT UCTBITHIBACT 3HAYUTEIbHBIC 3aTPYTHEHUS TPU
OTEPUPOBAHUHU 3HAHUSMU M YMEHHSIMH NPU HX TEPEHOCE HA HOBBIE
CUTYaIIUH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOIb
JInst mpoBeieHHs TEKYIIEro KOHTPOJISI HPUMEHSIOTCS ClIeTyrone (OpMbl: pa3HOYPOBHEBHIE
3a7la4uM U 3aJIaHMs; 0K, COOOIIEHNE; YCTHBIH Onpoc, coO0eceJOBaHHE; TECT.

7.3.2. IlpomMexxyTOUHAs aTTeCcTaIus
[IpomexyTouHass arTecTalsi MTPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM OOydeHHs
cemecTpax B (popme dK3amMeHa.
DK3aMeH MPOBOJIUTCS MO OHIIeTaM, OTBETHI MPEAOCTABISIOTCS MUCHMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanueM. bruiieTsl (hOpMUPYIOTCS U3 BOITPOCOB MPEACTABICHHOTO HIXKE MepedHs. B
OuIIeT BKIIIOUAETCS JIBa BOMPOCA U3 PA3HBIX Pa3/IeNoB AUCHHUIUIMHBI U OJTHO MPAKTUUYECKOE 3aJaHue.
[TepeueHs BOITPOCOB COOTBETCTBYET TeMaM, U3YUCHHBIM Ha JICKIIMOHHBIX U CEMUHAPCKUX 3aHATHUSIX
(mpunaraetcsi). Bpems Ha MOATOTOBKY MUCHhMEHHBIX OTBETOB — A0 40 MUH, yCTHOE coOeceloBaHUE —

10 10 MUHYT.

7.3.3. Boripocsr 1151 3aueTa/sK3aMeHa

CoNoOR~RLNE

JlnarpaMma coCTOsTHUS Ta3000pa3HOTO BEIIECTBA.
dusnueckue cBocTBa ra3os. Padora.

dusnyeckue cBolcTBa ra3oB. YpaBHeHue Kiailinepona.
dusnyeckue CBOMCTBA ra3oB. TenI0eMKOCTb.
duznyeckre CBOMCTBA ra30B. BA3KOCTE.

OCHOBHBIE TPUHIIUIBI CKUKEHUS Ta30B.
JpoccenrpoBanue cKaToro rasa.

Pacmmpenue cxxaroro rasa B IeTanuepe.

. AnmabatHbIi TIpolIecc.

10. KackamHblil METOT OXJIAXKICHUSL.

11. CxmxeHHBIH TPUPOIHBIIA Ta3. OnpeeneHue, OCHOBHBIE CBOWCTBA.

12. TIpon3BOJICTBO CIKMIKCHHBIX Ta30B. Kitaccnaeckuit KacKaHbINA ITUKII.

13. T[Ipon3BOJICTBO CIKMIKCHHBIX Ta30B. OTHOMOTOYHAS CXeMa XOJIOAMIBHOTO IHKIIA.

14. EMKoCTH JIIsl XpaHEHUSI CXKMKEHHBIX Ta30B. L{unuHapudeckue u cepruueckue pe3epByaphl.




15.
16.
17.
18.
. XpaHeHue raza B TBEpAOM COCTOSTHUM.
20.
21.
22.

23.
24,
25.

26.
. O0cny>xrBaHUE ra30HANIOIHUTEIbHBIX CTAHLIUH.
28.
29.
30.
. TpaHcropT CKM>KEHHBIX ra30B. ABTOMOOMIIbHBIE IEPEBO3KU.
32.
33.

. TpchnopT C)KMPKEHHBIX I'a30B. ABHAIIMOHHEBIC MEPEBO3KH U IIECPCBO3KU HOBLIMU BUAAMU

35.
36.

14

XpaHeHue CKUKEHHBIX ra30B. KproreHHble pe3epByaphl.
XpaHeHue CKUKEHHBIX ra30B. M30TepMUYecKHe pe3epByaphl.
ITon3eMHbIe XpaHUIUIIA Ta3a.

CreneHb 3aM10JIHEHHS PE3EPBYAPOB CHKMXKEHHBIM Ta30M.

MeTobl IepeMeieHUs COKUKEHHBIX Ta30B. Mcnonap30Banue rujpocTaTuuecKoro Harmopa.
MeTobl IepeMeLLeHUs COKUKEHHBIX Ta30B. Mcnoap30BaHue C:kaToro rasa.
KomnoHoBKa 1 0OCHOBHOE 000py/10BaHHE I'a30IIpUeMOpa3AaTouHbIX ctaHuuid. HacocHo-
komnpeccopusie ['TIPC.

KomnoHoBka 1 0CHOBHOE 000py10BaHHE Ta30IIpUeMOpa3IaTouHbIX cTanmii. HacocHo-
ucnapurenbisie I'TIPC.

KomnoHoBKa 1 OCHOBHOE 000py10BaHHE I'a30IIPUEMOPa3AATOUHBIX CTAaHIIUH.
Kommnpeccopnsie, ucnapurenbubie U HacocHbie ['TIPC.

KomnoHoBKa 1 0CHOBHOE 000py10BaHHE Ta30IIpUeMOpa3aToOuHbIX cTaniuii. HacocHo-
nnxekropHsle ['TIPC.

KomnoHoBKa ¥ OCHOBHOE 000py/10BaHHE I'a30HATIOHUTEIBHBIX CTAHIUH.

Tpy0bonpoBoabl, apMaTypa U LLUIAHTH.
Pa3narounblie G10KM U KOJIOHKH.
bannonsl 11 CKMKEHHBIX Ta30B.

TpaHCcnopT CKMKEHHBIX Ta30B. JKeJIe3HOI0POKHBIE IEPEBO3KH.
TpaHCHOPT CKMKEHHBIX Ta30B. MOPCKHE U PEUYHBIE IEPEBO3KHU.

TPaHCIIOPTA.
Y CTaHOBKH JIJIs1 pera3u(UKaIiy CKMKEHHBIX Ta30B.
[TepcnexktuBsl ucnons3oanus CIIT.



15

IIpunoxenue 1

Ilepedyenb npakTHYECKUX padoT:

Pacuernas pabota «PacueT mapameTpoB XpaHWIHIIA IS CKIDKEHHBIX Ta30B». [IpakTiueckas
paboTa HampaBieHa Ha GOPMUPOBAHUE YMEHHUM U HABBIKOB 10 PACUETy XapaKTEPUCTHK apaMeTpOB
XpaHWINIIA NIl COKIDKEHHBIX Ta3oB, NOA00PY OCHOBHOI'O M BCIOMOTATENIBLHOIO O0OpYAOBaHUS,
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

Ipumepsl 32124 NI CEMUHAPCKUX 3aHATHI

3apaua 1: OnpenenuTh OTHOCUTENBHYIO IJIOTHOCTH Tasa, cieayromero cocraBa: CH, =
94%;C,Hs =1,8%; C3Hg = 0,4%;C,H,, = 0,1%; CsH,, = 0,1%;CO, =0,1%; N, = 3,5%.
Bnaroconepxanue d; = 10° /M3 ;

Hem ?

M603.

Pemenmne:
1) TIlpoBepsieM NpaBUIBHOCTH 3aJaHKS COCTaBa Ta30BOM CMECH:
7

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

i=1
2) Onpenensiem koddunrent nepecuera K-
804 804

=804 +d, 804+ 10

3) CocraB BIaXXHOTO rasa:
Ten, = 940,988 = 92,872%);

Te,H, = 1,8+ 0,988 = 1,778%;
Teang = 0,4 - 0,988 = 0,395%;
Tc,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)  TlpoueHTHOE coaep)kaHKe BOJSHOTO Mapa B ra30BOW 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
- 100
=
_92,872-16 4 1,778 - 30 4 0,395 - 44 N 0,099 - 58 4 0,099 - 72 N 0,099 - 44 4
B 100 100 100 100 100 100

= 16,923;

= 0,988;

nLlCM =

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

Otser: £ = 0,584;

”803.

3agaya 2: OnpenenuTs CyTOUHYIO IIPOITYCKHYIO CIIOCOOHOCTh MAarucTpajibHOrO ra3onpoBo/a,
€CIIM 10 HeMy TpaHCHOPTHpYyeTcs Ta3 npu cpexneit 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%.
Bunaroconepxkanue d; = 10° /Mg ; JmHa pacderHoro ydactka Z = 32 KM, HaYaJlbHOE JaBjicHHE Py
=4,1 MlIla, xoneunoe maBinenue P« = 2,6 MIla, abconroTHbIE AaBICHUS, BHYTPESHHUN TUaMETP
razornpoBojia Dgy = 0,704 M.

Pemenue:
1) TIlpoBepsieM NpaBUIBHOCTH 3aJIaHHS COCTaBa ra30BOI CMECH:

7
Z 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%);
Teen,, = 0,1-0,988 = 0,099%);
Tco, = 0,1-0,988 = 0,099%);
v, = 3,5+ 0,988 = 3,458%);

4)  TlponeHTHOE coJep)KaHKe BOSIHOTO Mapa B ra30BOW CMECH:
Ta,0 = 100 — (92,872 + 1,778 + 0,395 + 0,099 + 0,099 + 0,099 + 3,458) = 1,2%;

5) [lns onpenenenus zp, cocTaBum tabi. 1.

= 0,988;

Tabnuna 1. K onpenenenuto Zep

) His
HaumeHoBaHue I bpir | Toar | T fir | Pyir | i K2 U
°C K K MIla | Mlla
KMOJlb

CH, 0,92872 | -82,1 | 190,9 | 177,293 | 4,493 | 4,173 16 14,86
C,Hg 0,01778 | 32,3 305,3 5,428 4,728 | 0,084 30 0,533
C.H, 0,00395 | 957 | 3687 | 1456 | 425 | 0,017 44 0,174
C,Hq 0,00099 | 152,8 | 425,8 0,422 3,502 | 0,00346 58 0,057
CsHy» 0,00099 | 197,2 | 470,2 0,465 3,237 | 0,0032 12 0,071
CO, 0,00099 | 311 304,1 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
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6) Cpenee abCONIOTHOE ABICHUE HA PACUCTHOM y4acTKe:
Ps.=05-(P,+P)=0,5"(41+26)=3,35"Mlla;
7) CpenHenpuBeIcHHOE a0COJIIOTHOE JaBIICHHE:
P 3
P, =5 =% o717,
P,. 4,67
8) CpennenpuBeieHHas: a0COIIOTHAS TEMIIepaTypa:
T . _273+15 1458
P =T o 1975 0
Omnpenensiem z no rpaduky z = 0.96 [2, c. 26].
9) [TnoTHOCTH Ta3a npn H.Y..
16,923
=772 = 0,752/ M3
o 2242”' 224 o= 904 g
10) OtHocutenbHas MIOTHOCTh Ta3a
0,755
= Pr 5099 _g5gy
w 1,293

3agaeMcs A'=0,012

11) Cyrounas npomnyckHas cnocooHocts MI':

P - P?
Asoz,-ZT

cp

41° -26 ~
0,012-0,584-0,96-32000 - 288

Ve = 332420 \/ = 3324.0,704 2‘5’\/

=17,598 ,man m® | cymru
pu P =1013xlla u i =293K

ab
12) chm pu pabOYMX YCIOBUSX, Vcﬁm :

Pcp V pacy Tcp . . . .
vV pa6 _ __pacy cym abc cp _ 0,1013 17,598 288 0,96 _ 0’502 JWZH.M3 /cymKu.
cym Pe .Tcppaw 3,35 - 293
13) Iposepsiem A’
Ve .4-10° 0,502 -4-10°

W = _ _
“ ~ 24.3600-314-0,93° 24-3600-314-0,704 14926 m/ c.

Cpe,[[HSISI CKOpPOCTb I'a3da HAa paCYCTHOM YUACTKE!:

L _, 213+C "
T +C 273 ’

KoadduimeHT KnHeMaTHIeCKO# BI3KOCTH:

cC=07-T

cp.Kp.
Vo onpenersiem u3 ypasuenns 19v, =-3,4-1231g 1,

N3 Tabm. 1:
ey =16.923e/ xmonb

TorAa

lgv, =-3,4-1,231g16,923 =-34-1,23-1288 =— 4911
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NnJIn
v, =107 =10,227 - 10 % /c.
C=07"Ty., = 071975 = 138,25K.

v =10,227 -107¢ -

273 + 138,25 (288\"° e s
288 + 138,25 (273) = 10,69 107r/c;
14) Yucmno Peiinonbaca:
W-d 14,925-0,704
Re ==~ =069 10°
15) ITpoBepsieM A 10 (popMyJie AJbTIIYIIS:

’ K, 685  ..00,01 68,5 0.25
2 =011 (=224 22 0 ( )

= 0,9829 - 10° > 4000;

d Re 70,4 + 0,9829 - 10°©
RamgaBamcs A’ = 0,012

16) Ilepe3amaemcs 4, =0,013

41° -26 ~
0,013-0,584-0,96-32000 - 288

P - P’
A-s-z,-Z-T

cp

Ve = 3324428 \/ = 3324.0,704"" \/

=16,908 ,man m® [ cymxu
npu P =1013«xlla u T, = 293K

o P, Vet T oz, 01013-16,908 © 288-0,96

= 0,482 man.m® | cymru.
o P« .qu“‘f” 3,35 -+ 293

abe

W 0,482 - 4 - 106 14332
%= 323600314 07042 _ b332u/c

_W-d_ 14,332-0,704

Re = = = 0,9438 - 10° > 4000;
€= 10,69 - 10-6
K. 685 0,01 68,5 0,25
A3 =011 ==+ —— 0'25( — + ' ) A =23) |.
3 d Re 70,4 0,9438 - 106 (41 = 25)

3agauya 3: OnpeaenuTs KOJIUYECTBO CEPOBOAOPO/IA WIIH JUOKCHIA yTIepoia, KOTOPOEe MOXKHO
U3BJIEYb U3 3arpS3HEHHOTO MPHPOJHOTO Tra3a, €ClM KOJMYECTBO 3aTPAauyeHHOTO BOJHOTO PacTBOpa
MOHOJTaHOJIAMHHA cocTaBisier m = 21 KI', 4 KOHOCHTpAuus MOHO3TaHOJIaMWHA B BOOAHOM paCTBOPEC
—n =20%.

Pemenne:

1. KomugectBo 3aTpauennoro 100% MOHOATaHOJIAMUHA COCTABHUT:
GX%.m 20-21

100 100
2. MonekyspHas Macca MOHOSTaHOJAMHUHA ¢ YYE€TOM YPaBHHBAIOIIETo KodhduimenTa:
U, (C,HsO)NH, = 2 - (24 + 5+ 16 + 14 + 2) = 122ke/monb;
3. MounekynsapHas Macca:
Un,s = 2 + 32 = 34ke/Kkmons.

4. KommuectBo H2S, xotopoe mokHOo u3Bjieus u3 4,2 kr 100% (C2HsO)NH:2 onpenenum u3
MPOTOPIIHH:

100% _
Gy ” =

= 4,2ke;
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t2(CHsO)NH, — Uh,s
G1\1400% — Gy,s
Orcrona:
G s 4234

Gnos = CHONH, 122 i7xe
5. Ananornuno paccuutaem konudectBo COz:
2 (C;HsO)NH, — HUco,
GI\1/100% — Geo,
Orcrona:
Gi2%% - uco 4,2 - 44
Geo, = uZ(CZHSO)NIZLIZ =12z - LAk

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



