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1. He.]'[l/l, 3a/Iavu1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘leHl/Iﬂ mo IMCIMIIJINHE

K oCHOBHBIM IEIsSIM OCBOCHHUS MOUCHUILIMHBI «Haramerarennm M TEIJIOBBIC IBUTATEIIN
OTHOCSATCS:

— W3yYEHME TEIJIOBBIX JBUTATEJICH U HarHeTaTeNIe, MPUMEHIEMBbIX B IPOMBIIIJICHHOCTH;

— OBJAJICHUE COBPEMEHHBIMH METOJIaMH TEXHOJOTMYECKHX pacdyeToB U BBIOOPOM
SHEPreTHYECKOro O0O0OPYIOBaHUS IS TPOMBIILICHHBIX YCTAaHOBOK C Pa3jUYHBIM IICJICBBIM
HaIlPaBJICHUEM,;

— pacuIMpeHre Kpyro3opa, mposiBICHUE CaMOCTOSITEIbHOCTH NP BBINOJHEHUH PacyeTOB U
TEXHUKO-IKOHOMHYECKOTO OOOCHOBAHUS IPUHSATHIX TEXHUUYECKUX PEIICHUN.

K ocHOBHBIM 3amayaM OCBOCHHUS AUCIUIUIMHBI «Harmerarenn M TEINIOBBIC JBHUTATEIIN
OTHOCSTCS:

— IpUOOPETEHHE CTYACHTAMH 3HAHUW O TUIAX U KOHCTPYKIMSAX OCHOBHBIX HarHeTaTeJIeH U
TEIUIOBBIX JBUIATEJICH, IPUMEHSEMBIX B IPOMBILIJIEHHBIX YCTaHOBKAX;

— W3y4YCHUE TEXHUUYECKUX XapaKTEPUCTHUK TEIUIOBBIX JBUraTesIed M HarHeTaTeNel, a TaKkKe
METO/Ibl BEIOOpA UX JIJISl SHEPTETUYECKUX YCTAHOBOK;

— OCBOGHHE CIOCOOOB pEryJHUpOBaHUsl MPOU3BOJIUTEIBHOCTH TEIUIOBBIX JABUTaTeNe H
HarHeTaTeeH;

— TpUOOPETCHHE HAaBBIKOB HCIIOJIb30BAHMS METOAMYECKUX HOPMATHUBHBIX MaTEpHAJIOB,
TEXHUYECKUX M TEXHOJIOTHMYSCKHUX JTOKYMEHTAIUN, COBPEMEHHBIX HH(DPOPMAIMOHHBIX CPEACTB U
TEXHOJOTUH.

OOyuenne mno mucHuminHe «HarHeratenu W TEIUIOBbIE JBHUraTeld» HANpPaBIEHO Ha
(dbopMUpOBaHUE y OOYUIAFOIIUXCS CICAYIOMNX KOMITCTESHITUH:

Koa u HauMeHoBaHHe KOMITETEHIIM I NHaukaTopsbl J0CTHXKEHUsT KOMITeTEHITUT

NIIK-3.1. YuacTtByet B pa3paboTke cxeM
pasmerenust OI1/l B COOTBETCTBUU C TEXHOJIOTUEH

[TK-3. CiocoO6HOCTD K BBIMOTHEHHUIO MIPOU3BOJICTBA

pacueroB u nocrpoenuto cxeMm OIT/I ¢ HNIIK-3.2. CobaroaeT npaBuiia TEXHOJIOTHYECKOM

HCIOJIb30BAHUEM COBPEMEHHBIX JUCHUILIMHBI 1TpH dKcmutyatanuu OIT/]

IIPOIPAMMHBIX CPEJICTB NIIK-3.3. BpInoaHAET TEII0BbIE U THAPABINYECKHE
pacueThl TEXHOJIOTMYECKMX CUCTEM, ITPOLIECCOB U
00opy10BaHUS

[TIK-4. CnocobHOCTH K pa3paboTke
MEpPONPUATHIH 110 SHEPro- U
pecypcocoepexxennto Ha OITJ] ¢ onenkoi
UX YHEPreTUYecKOil, 5KOHOMHUECKON U
9KOJIOTMUYECKOH 3 PeKkTuBHOCTH

NIIK-4.1. JleMoHCTpUpPYET 3HaHNE HOPMATUBOB I10
SHEpTo- U pecypcocoepexeruto Ha Ol

NIIK-4.2. PazpabGaTbIBacT MEPONPHUSATHUS 110 SHEPTO-
u pecypcocoepexenuto Ha O]

2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NIPOrpaMMBbl

JlucuumiauHa OTHOCHTCA K 4acTH, (OpMHpPYyeMOHl Yy4YacTHMKaMH 0Opa3oBaTEIbHBIX

oTHomeHuH 0y1oka b1.

«Harnerarenu ¥ TEIJIOBBIE JABUTATENIN» B3aUMOCBSI3aHbl JIOTUUECKH U COJEPKATEIbHO-
METOJIMYECKH CO CIECAYIOIMMH TUCIUIITMHAMH U ipakTukamu OOIT:

— Texuuueckas TepMOANHAMUKA,

— TennomaccooOMeH;

— Bogonoaroroska;

— T'mapora3zonuHamuka;

— TexHonornueckue YHEPrOHOCUTENN MPEATPUITHIA;

— TemmomaccooOMeHHOE 000PYI0OBAaHNE TIPEATPUITUM.



3. CTpykKTypa U cogep:KaHue TUCHUAIINHbBI

OO01mmast TpyA0eMKOCTh TUCIUTUTHHBI COCTaBISsIET 5 3a4eTHRIX eauHUIb! (180 gacos).

31

3.1.1. Ounas popma oOydeHUs

Buabl yyeOHoM padoThl M TPYA0EMKOCTD

3.2.1. Ounas ¢popma oOydeHus

Ne n/m . KosmnuectBo CemecTpsl
Bup yueOHoii paboThl
4acoB 5
1 AyIMTOpPHBIE 3aHATHS 72 90
B toMm uucne:
1.1 Jlexuuu 36 54
1.2 CemMuHapCKue/MPaKTUUECKUE 3aHATHS 36 36
1.3 JlaGopaTopHble 3aHATHS - -
2 CamocrosiTeibHas pabora 108 90
B ToMm unce:
2.1 TectupoBanue 12 9
2.2 CaMocTosITeIbHOE U3YUEHUE 96 81
3 IIpome:kyTOUHAsI aTTecTAMS
3auet/mud.3aueT/73K3aMeH IK3aMeH IK3aMEH
Hroro 180 180
3.2 TemaTuueckni IJIaH U3yYeHUS U CIUILIHHBI
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1 | Paznen 1. Haznauenue u copepxanue 6 ) ) )
Kypca.
2 | Pazgen 2. TepMoanHaMUYEeCKU aHATIU3
paboTHl HAarHETATeNIe! U TEIJIOBBIX 17 4 3 10
MaIlIHH.
3 | Paznen 3. N'a3onnHaMu4eckuii aHamn3
MPOLIECCOB PACIIUPEHUS
POIIECCOB paciitnp 17 4 3 10
HarHEeTaTEIbHBIX U PACITUPHTEIHLHBIX
MaIlIHH.
4 | Paznen 4. IlapoBbie TypOUHBI. 28 6 6 16
5 | Paznen 5. "'a3oBbie TYpOHHBL. 28 4 6 18
6 | Pazgen 6. Haruerarenu o6beMHOTO
A 27 4 5 18
JIEUCTBUSL.
7 | Paznen 7. Harnerarenu KHHETHYECKOTO
A 25 4 5 16
JIEUCTBUSL.




8 | Pazpgen 8. Jlerannepsl. 17 4 3 10
9 | Pazgen 9. JIBurarenu BHyTPEHHETO 15 4 3 3
CrOpaHUs.
Hroro | 180 36 36 108

3.3 Conep:xxkanue TUCUMILIMHBI

Pasnen 1. HaznaueHnue u cogep:kanmue Kypca.

Ha3znauenue kypca. CxeMbl 1 00J1aCTH IPUMEHEHUsI HarHeTaTeIe 1 TEeIJIOBbIX JBUraTesei
B CUCTEMax dHEprocHaO)eHHs npeAnpusTuid. Micropus co3npanus u pa3Butusi. OCHOBHBIE TOHATHUS U
onpenenenus. Kiaccuduxanus Haraerareneil 1 TEIUIOBBIX JBUTaTeNeH 110 NPUHLUITY JeHCTBUS.

Pasnen 2. TepmoannamMuyecknii aHa1u3 padoThl HarHeTaTe el M TeNJIOBbIX MALLIMH.

OcHOBHBIE MTapaMETPhl, XapaKTEPU3YIOIUE HArHETATEIbHbIE U PACIIMPUTEIIBHBIC MALINHBI.
TepMoaMHaMHUUYECKUE TIPOLECCHl CXKAaTUs M pacliupeHus raszoB. lIpuMeHeHue 3akOHOB
TEPMOJMHAMMKH K ONMCAHUIO IIPOLIECCOB. Y PaBHEHUE COXPAHEHUS DHEPIUH JUIsl IOTOKA MacChl IpU
CKaTUM U paciiupeHuu. VaeanbHble M peanbHble Iporecchl. O0mas KiacCupuKalus TEIIOBbIX
norepb. MIHTEpHpeTanus npoueccoB B AuarpamMmax coctosiHus. OnpeneneHre paboThl U MOIIHOCTH,
KIIJl paciupHTeNbHBIX U HATHETATEIbHBIX MAIUH.

Pasznen 3. I'asonmHamMmuyecKuil aHAJM3 NMPOLECCOB PACHIMPEHUs] HATHETaTeJIbHBIX H
paCHIMPHUTEIbHBIX MALIMH.

Jlunamuyeckuii HarHeTaTesb. KnHemaTrka npoueccoB, TpeyroJIbHUKY CKOPOCTEN B OCEBOM U
palualbHOM CTyNeHsAX. AKTUBHBIH M peakTUBHBIM nOpuHIMN paboTbl. [lapamerpsl cryneHu
HarHeratens. OnpeeneHue OKpyKHOI0 M OCEBOr0 YCWINK B HarHETaTEeJIbHOM U pacIIMpUTEIbHON
MallMHaX. la30lMHaAMMYECKHMEe OCHOBBI pacueTa TypOoMmamluH. YpaBHeHue Oinepa. AHanu3
ypaBHEHUs Diliepa TPUMEHUTEIBHO K OCEBOM U PaIMaIbHON CTYTICHSIM.

Pa3pnen 4. IlapoBbie TypOUHBI.

AXTHBHAs U peakTHBHas TypOuHHast cTyneHb. OOmmme cBeieHrs. AHaIN3 ypaBHEHH Diiepa
JUIs TypOMHHON cTyrneHH. TemynoBoi mpouecc B CTyNEHH MapoBoil TypOuHbl. Pacmupenue napa B
COIJIOBBIX M HaIPaBJIAIOIIMX JIOMAaTKaX. XapakTep HM3MEHEHHs IapamMeTpoB paboyero Ttena B
NPOTOYHOI 4YacTH TypOMHHOH cTyneHd. PabGoTa, MOIIHOCTB, pacxoAa mapa TypOMHHOH CTyHEHH.
BuyTpeHHHe © BHEIIHME MOTEpPU B MPOTOUYHOM YacTH TypOMHHOW CTyNeHH, UX (pU3nUecKoe
tonkoBaHue. bamanc sneprum u crpykrypa KIIJI TypOuHHON cTyneHu. MeToauka TEMIOBOrO
pacyera TypOUHHOU cTyneHu. TypOuHHAs CTyneHb CKOPOCTH, €€ Ha3HAYeHUe, CXeMa YCTPOUCTBA U
OpUHIUN AeHcTBUS. KOHCTpYKTUBHBIE OCOOEHHOCTH MHOTOCTYTIEHYAThIX AaKTUBHBIX U PEAKTUBHBIX
TypOuH. Bnusaue kos¢pdunnenta Bo3spara Ha KII/] MHOrocrynenuaroit TypOunsl. Perynuposanue
napoBbeIX  TypOuH. IlpenBapuTenbHBI  TEIUIOBOW  pacyeT  MHOTOCTYNEHUYaThIX  TYpOMH.
Knaccudukanus, u sHepreTMueckue XapaKTepUCTUKU KOHJEHCAIIMOHHBIX U TEIUIO(UKAIIMOHHBIX
HapoBBIX TYpOUH.

Paznea 5. I'a3oBble TypOMHBI.

PeanbHble 1MKIBI ra3oTypOMHHBIX ycTaHOBOK. CTaHAapTHble MapaMeTpsl —mapa.
[Tapopacnipenenenne. Krnaccudukarusi, THUIBL, NPUHIUINAATIBHBIE CXEMbI, JHEPreTUYECKUE
XapaKTePUCTUKH Ta30TypOMHHBIX YCTaHOBOK. [Tapora3oBbie ycTaHOBKU. OCOOEHHOCTH KOHCTPYKIIMU
ra3oBbIX TypOuH. [Ipumenenue I'TY B IpOMBIIUIEHHOCTH U SHEPTETHKE.

Pa3nen 6. Harnerarean o0beMHOro0 geiicTBHS.

Knaccudukanms Haraerareneid 00beMHOTO JIEHCTBUSI, OCOOCHHOCTH MX pabOThl U 00JacTh
npuMeHeHus. PoTanmonHble U OpIIHEBbIe HarHeTaTenu. PaboTa cxkaTus B UJI€alIbHOM U PeabHOM
MOPUIHEBOM KOMIIpeccope. YaenbHas U MojHas paboTa, MOIIHOCTh MOPLIHEBOTO KOMIIpeccopa.
MepTBO€ NPOCTPAHCTBO U €r0 BIMSHHUE Ha IIPOU3BOAUTENIBHOCTD NMOpLIHEBOro komnpeccopa. KITJI
kommpeccopa. CrocoObl peryiupoBaHHsl MPOU3BOAUTEIHHOCTH TOPIIHEBBIX KOMIIPECCOPOB.
Metoauka onpesieseHrss OCHOBHBIX Pa3MepOB MOPIIHEBBIX KOMIIPECCOPOB, O00p MPUBO/IA.




Pa3gen 7. Haruerarejn KHHETHYECKOIO JeiicTBHS.

Knaccudukanmss HarHerareiaeil KHHETHUYECKOTO JEHCTBHs. [E€OpPETHYECKHH  Hamop
[EHTPOOESIKHOTO HAarHeTaTeNls. 3aBUCUMOCTh HAlopa OT XapaKTEPHBIX pPa3MEPOB W YaCTOTHI
BpallleHUs Kojleca LIEHTPOOEXKHOro HarHerartens. TeopeTuueckue U ACHCTBUTEIbHBIC
XapaKTePUCTHKH IEHTPOoOeKHBIX HarHeTaresneil. CoBMecTHas pabora HarHerateneil. [lapamiensHas
U 1ocliefioBaTeNbHas paboTa HarHeTaTenel Ha OOLIyI0 CeTh. Y ClI0BUs paOOThI HarHETaTeNs Ha CETh.
Jomyctumasi BbICOTa BCachblBaHMA LEHTPOOEKHOro Hacoca. Kasuranums. Tumbel HacocoB u
BEHTWJISITOPOB, 00J1aCTU MX NpUMeHeHUsl. OCOOEHHOCTH KOHCTPYKLMH LEHTPOOEKHBIX U OCEBBIX
HACOCOB M BEHTWJIATOpOB. Pabora kommpeccopa Ha ceThb. YCTOWYMBasg M HEyCTOHYMBas paborta
HarHerarened. I[lommax. BiusHue HayalbHBIX YCIOBMM M poJa Tra3a Ha XapaKTCPUCTHUKU
Komrpeccopa. LIeHTpoOeXHBIi M OCEeBOH KOMIIPECCOPHI, NPEUMYIIECTBEHHBIE OOJIACTH HX
npuMeHeHus. OcOOEHHOCTH KOHCTPYKLIMH MHOTOCTYNEHYAThIX LEHTPOOEKHBIX M OCEBBIX
KoMIIpeccopoB. MeToibl pacyeTa OCHOBHBIX pa3MepoB TypOokomipeccopoB. Beibop koMmpeccopa u
npuBoJa K Hemy. CTpyliHbIe HarHETATENH.

Pasnen 8. leranaepsni.

Jerannaepsl. TUIbI M XapaKTEPUCTUKU JETAHEPOB, OCOOEHHOCTH UX KOHCTPYKLIUHU U 001aCTH
IPUMEHEHHUS.

Pa3znen 9. /IBurare/in BHyTpEHHEr0 CrOPaHuUs.

Knaccudukanuusa nsurateneil BHyTpeHHero cropanusi. CXeMmbl, YCTPOHCTBO M OCHOBHBIE
nokasarenau paOoThl JBUraTesiell BHyTpeHHero cropanus. /Isurarenu Crepnunra. JKOHOMUYECKHE
1oKa3arenu paboThl ABUTaTEIe BHYTPEHHETO CrOpaHMUsl.

3.4 TeMaTuka CeMHHAPCKHX/IIPAKTHYECKHUX M JTA00PATOPHBIX 3aHATHI
3.4.1. CemuHapcKue/PaKTUICCKUEC 3aHATHUS

Cemunapckoe 3anstue 1. «Haznauenue u conep:kaHue Kypcay.

Cemunapckoe 3ansarue 2. « TepMogunaMuyeckuil aHaiu3 paboThl HArHETaTEe e U TEMIOBBIX
MAIIHH.

CemuHapckoe 3aHstue 3. «l'a30quHaAMUYECKHI aHaIM3 MPOIIECCOB PACIIUPEHUs HarHeTa-
TEIbHBIX U PACIIMPUTEIHHBIX MAIIAHY.

Cemunapckoe 3ausitue 4. «[lapoBsie TypOUHBD.

CeMunapckoe 3anstue 5. «I'a30Bbie TypOUHBI.

Cemunapckoe 3ausitue 6. «Harnerarenn o0beMHOTO T1EUCTBUSY.

Cemunapckoe 3anstue 7. «Harneratenu KUHETUYECKOTO JEHCTBUSY.

CemuHapckoe 3anstue 8. «Jleranaepbi».

CeMuHapckoe 3ansTue 9. «/[Buratenu BHyTPEHHETO CTOPaHUS.

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue
4.1 HopmatusHbie 1okyMeHTHI 4 'OCThI

1. TOCT P 52744-2007. Hacocel morpyHble M arperatbl HacocHble. TpeOoBaHUS
0€30I1aCHOCTH.

2. TOCT 31839-2012 (EN 809:1998). Hacocbl m arperarbl HacOCHbBIE I IEpEKaYKU
)kuakoctei. O0mme TpedoBaHusT 6€30MaCHOCTH.

3. TOCT 52615-2006 (EN 1012:1996). Kommpeccopsl u BakyyMmHble Hacochl. OOmrue
TpeOoBaHUs 6€30M1aCHOCTH.



4 TOCT P 58644-2019 Kommopeccopbl U KOMIIPECCOPHO-KOHAEHCATOPHBIE arperarsl
XOJIOIWJIbHBIC. METO/IbI HCTIBITAHHM 110 OMPEeIeICHUIO OCHOBHBIX XapaKTEPUCTHK.

5. TOCT P 24278-2016. YcraHOBKM TYpOWHHBIC MAapOBBIC CTAI[MOHAPHBIC IS MPUBOJA
3JIeKTpUYeCcKuX reHeparopoB TOC. O0mme TeXHUIECKUE TPEOOBaHUSI.

6. TOCT P 54403-2011. YcraHoBKHM ra3oTypOMHHBIC ISl MPUBOJA TypOOTEHEPATOpPOB.
OO01re TeXHUYECKUE YCIOBHSL.

7. TOCT 34365-2017. TypOuHbl TEIUIOBbIE IPOMBIIIJIEHHOIO HPUMEHEHHUs (MapoBbIE
TypOUHBI, Ta30BbIe TYPOUHBI CO CTYNEHAMH JaBiieHus ). O0mue TpedoBaHus.

8.T'OCT 10150-2014. JIBurarenu BHYTPEHHETO CropaHus rnopiHesbie. O0Iue TeXHUYECKHe
YCIIOBUSL.

9. TOCT P 54202-2010. PecypcocOepexenue. ['azoo0pasubie TorumBa. Hawmmydrime
JOCTYIHbIE TEXHOJIOTHH CKUTaHUS.

10. TOCT 33115-2014. YcTaHOBKHM 3JIEKTPOTE€HEPATOPHBIE C IU3EIbHBIMU U Ta30BBIMU
JBUTATENSIMU BHYTpEHHEro cropanusi. O01ue TeXHUYEeCKHe YCIOBUSL.

4.2  OcHoBHas JuTepaTrypa
1. Kouapsn, E. B. Harneratenu u teruioBsle apuratenu: yueoHoe nocodue / E. B. KouapsH,

H. I'. Aunpeiiko. — Kpacnonap : Ky6I'TY, 2024. — 215 c. — ISBN 978-5-8333-1343-5. — Tekcr:
3JICKTPOHHBIN // Jlanb: AIIEKTPOHHO-OHOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/478307 (nmata oOpamenus: 06.04.2026). — Pexum goctyna: s
aBTOPU3. IIOJI30BATEIICH.

2. Beapyuenko, B. P. TemnoBble aBuratenu W HarHerarenu: ydeOHoe mocobme / B. P.
Benpyuenxko, E. M. Pe3anos, E. C. Jlazapes. - Mocksa ; Bonoraa : Uadpa-Umxkenepus, 2023. - 184
c. - ISBN 978-5-9729-1558-3..

4.3 JlomosiHMTeIbLHAS JUTEpaTypa

3. Temnosuepretuka W TeruioTexHuka: crpas.. B 4 kH. Ku. 3: TemnoBeie U aToMHbIE
anektpoctanuun/ M.C.AnxyrtoB, A.H.besrpemnos, P.I.borosBienckuit u np. / mox pen. A.B.
Knumenko, B.M. 3opuna M.: M3OU, 2007.

4. XKypnan «I'naBHs1ii snepretuk», U] "I[lanopama’.

4.4  DjexkTpoHHBIe 00pa3oBaTebHbIE PeCypChl
HpOBeI[eHI/Ie 3aHATUN U aTTeCTaLII/Iﬁ BO3MOXXHO B JUCTAaHIITMOHHOM Q)opMaTe C IPUMCHCHUEM

CUCTEMBbl JUCTaHIMOHHOrOo o0yueHus yHusepcuteta (CIO-LMS) Ha ocHoBe pa3paOOTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo Bcem pazaenam nporpamMmsl:

Hazsanue D0OP
Haruerarenu TemioBeie
IBUTATEIU

https://online.mospolytech.ru/local/crw/course.php?id=10713

Pa3paborannsiit DOP BKIIOYAIOT MPOMEKYTOUHBIN U UTOTOBBII TECTHI.

ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacnopspKeHUSIMU [TPOPEKTopa Mo yueOHo! padoTe W/Wiu LIEHTPOM y4eOHO-MEeTOINYeCKO paboThl.

Kaxnplii cTygeHT obOecniedeH MHIMBUAYaJbHBIM HEOTPAHWYEHHBIM  JIOCTYIIOM K
JIEKTPOHHBIM OubnuoTexam yHuBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

[Tone3nble y4yeOHO-MeTOAMYECKHE U HMHQOPMAIMOHHBIE MaTepuaibl IPEICTaBICHbI Ha
caifrax: http://www.energy2021.ru u http://www.energosovet.ru.



http://lib.mami.ru/lib/content/elektronnyy-katalog
http://www.energy2021.ru/
http://www.energosovet.ru/

4.5 JluleH3MOHHOe ¥  CBOOOAHO  pacHmpocTpaHseMoe  INPOrpaMMHOe
o0ecreyeHue

1. MoitOduc — poccuiickasi KOMIaHHUS-Pa3padOTIUK OE30MACHBIX OPUCHBIX PEIICHUH IS
001IeHNs 1 COBMECTHOM paboThl ¢ mokymeHTaMu (AnbpTepHaruBa MS Office) https://myoffice.ru/

2. Ilnardpopma nanoCAD — »s10 poccuiickas miargopma s HPOSKTHPOBAHUS U
MOJICIUPOBAHUs 0OBEKTOB paznuHoi cioxkHocTh. [Tognepxka hopmarto *.dwg u IFC nemaer ee
orinnuHbIM pemienneM s copmenienuss CAIIP- u BIM-texnonoruii. @yHKIMOHAT TIaT(OPMBI
MOJKET OBIThH paciupex c MTOMOIIBIO CHEIUAIbHBIX MoTyJien
https://www.nanocad.ru/support/education/

3. Cucrema TpexmepHoro mojaenupoBanus «kKOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [Iporpamma [ij1si TEIUIOTEXHUYECKUX U THAPABINYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Onnaiin pacuerst ABOK-CO®T https://soft.abok.ru/help _desk/

4.6 CoBpemenHble npodeccuoHaNbHBbIE 0231 JAHHBIX U HH(POPMaIlHOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. Poccuiickas HannoHanbHas 6ubnuoreka http://www.nlr.ru

2. OBC «YuuBepcurerckas Oubmuoreka onian» https://biblioclub.ru/index.php

3. Hayunas snektponnas 6ubnuoreka http://www.elibrary.ru

4. Poccuiickas rocynapcTBeHHas 6ubauoreka http://www.rsl.ru

5. O6pasosarenbHas miatdgopma FOPAUT http:/www.urait.ru

6. «TexskcmepT» — cmpaBOYHAs CHCTEMa, MPEIOCTABISIONIAS HOPMATHBHO-TEXHUYECKYIO,
HOPMAaTUBHO-TIPaBOBYIO HH(poOpManuio https://Texakcnepr.cait/

7. HII «ABOK» — mOMOIIIHUK UH)KEHEPA 10 OTOIIEHUIO, BEHTUJISIIUH, KOHAUIIMOHUPOBAHUIO
BO3/yXa, TEIJIOCHA0KEHUIO U CTPOUTENIbHOM Termodusuke https://www.abok.ru/

8. E-JIOCBE — DOnexrtponHblii 3kojor. HesaBucumas wuHdopmanuss O PpOCCHUMCKHX
OpraHmu3anusax, 6aza HOpMaTUBHBIX JOKYMEHTOB U 3aKOHOJIaTENIbHBIX aKTOB https://e-ecolog.ru/

9. Unxenepnas cantexuuka VALTEC (katanor npoayKiuy 1 HOpMaTUBHAs JTOKYMEHTALIMS)
https://valtec.ru/

5. MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne

Jia  mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIOJB3YIOTCA AyAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKAMH, MYJIbTUMEIWWHBIMH IPOEKTOPAMH U JKPAHAMU:
AB2404, AB2415 u ayautopun obmero ¢onaa. s npoBeeHUs] CEMUHAPCKUX U JaOOPAaTOPHBIX
pabot ucnons3ytores ayauropun: AB2406, AB1101 u aynuropun kopnyca YPBAH. TEXHOI'PAJ{
MHHOBanMoHHO-00pa30BaTeNbHOr0 KoMIulekca « TexHorpany», KOTOpbIi pacloioKEH 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. MeToauveckue peKOMeHIalNU

6.1 MeToauueckue peKOMEHJAIUM [JIsi TPENoaaBaTeisi MO0 OPraHu3amuu
o0yueHus

6.1.1 IlpemomaBarens OpraHu3yeTr MNPENOJaBaHUE UCLUUIUIMHBI B COOTBETCTBUMU C
TpeboBanusmMu «llomoxkeHust 00 opraHuzanuu 00pa30BaTENBHOrO Mpouecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (riInanax», yrBepKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2 Ha mepBoM 3aHATHM NpenojaBarelb AOBOAUT 10 CBEIEHUS CTYJIEHTOB COJAEp)KaHHUE
paboueii mporpaMMmsl qucuuIuiHbl (PIL).

6.1.3 IIpenogaBaTens 0cOOEHHO OOpalaeT BHUMaHUE CTY/ICHTOB Ha:

— BHJBI U (GOPMBI NPOBEACHUS 3aHATUH MO JUCLUIUIMHE, BKJIIOYAs MOPSAIOK IPOBEIACHUS
3aHATMM C NOPUMEHEHHEM TEXHOJOTUMH JTUCTAHIIMOHHONO OOyYEHUsS M CHCTEMBI
nuctannronHoro ooydenus yauBepcuteta (CJIO Mockosckoro I[Tonmrexa);

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

— (¢opMy, colep)KaHUE U TMOPAJOK IPOBEJIEHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBHUH C (DOHJIOM OLIEHOYHBIX CPEICTB, MpeaycMoTpeHHbM PIT/I.

6.1.4 IlpenonaBarenb JOBOJUT J10 CBEICHHSI CTYI€HTOB I'pa MK BHINOIHEHUS Y4eOHBIX paboT,

npexycMmorpenHsix PIT/I.

6.1.5 IIpenogaBaresib peKOMEHAYET CTYJEHTaM OCHOBHYIO M JJOIIOJHUTEIbHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens MpeAOCTABIIACT MEPE]] MPOMEXKYTOUHON aTTecTaluel (3K3aMEHOM WJIU
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl HOJTOTOBKH.

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJAT JIEKLIMOHHBIE U MPAKTUYECKUE (CEMUHAPCKUE)
3aHATHS, COIVIACYIOT TEMAaTHUYECKUH IJIaH NPAaKTUYECKUX 3aHATHUI, YTOObI MCIOJIB30BATH E€IUHYIO
cucteMy 0003HAUEHU, TEPMUHOB, OCHOBHBIX IMOHSATHI JIUCHUIUIMHBIL.

6.1.8 Ilpm nNOAroTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO HEPEYHIO OOBSABICHHBIX TEM
IpernojaBaTe/lo  HeoOXOAMMO YTOYHMTH IUIAaH UX MHpoBeaeHus, corsacHo PIIJ[, npoxymats
(GOpMYIMPOBKH U cO/epKaHHE Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMUTHCS C
MepPEYHEM BOIIPOCOB IO TEME CEMHUHApA.

B xozme cemuHapa BO BCTYNMUTEIBHOM CJIOBE PACKPBITh MPAKTHUYECKYIO 3HAYMMOCTb TEMBbI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJIEHUE Ka)JI0ro
yuebHOoro Bormpoca. Vcnonbs3oBaTh (POHTAIBHBIM ONPOC /aBas BO3MOXHOCTb BBICTYHIHUTb BCEM
CTYyAEHTaM, IPUCYTCTBYIOIUM HA 3aHATHH.

B 3akimounTenbHOM 4acTH CEMUHApPCKOTO 3aHSTHSI CIEAYET MOJBECTH UTOTHU: JIaTh OLIEHKY
BBICTYIIJICHUH Ka)XJIOTO CTYZEHTa M y4eOHOM IpyMIIbl B 1IeIOM. PacKpbITh MON0XKUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEJIEHHOTO0 CEMHHAPCKOTo 3aHATHsA. OTBETUTh HA BOMPOCH! CTYJIEHTOB. BhinaTh
3aJaHMsl JUI CAaMOCTOSITENIbHONU PabOThI IO OJATOTOBKE K CJIECAYIOLIEMY 3aHSTHIO.

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

Bo3MosxHO mTpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
cUCTeMBI TucTaHIoHHOTr0 00yueHus yausepcuteta (C1O Mockosckoro [TonuTexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTJICIbHBIMU  PACHOPSKEHUSIMU NPOpPEKTOpa MO Y4yeOHOM paboTe W/WiIKM IeHTpOM Yy4ueOHO-
METOAMYECKON PaOOTHI.
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6.2 MeTozmquKne YKRa3aHnus 1Jist oﬁyqamumxcﬂ 0 OCBOCHHUIO M CIIUIIJINHBI

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 OLICHUBAHUSA Pe3yJIbTATOB 00yYeHHUA

KoHTpons ycmeBaeMOCTH H KadecTBa TOJATOTOBKH IPOBOAUTCS B COOTBETCTBUU C
tpeboBanusimu "[losiockeHuss 00 oOpraHu3anuu 00pa3oBaTEIBLHOrO IMpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe" .

JI7isi KOHTPOJISL YCIIEBAEMOCTH M KauecTBa OCBOCHHMSI JUCHIUILUIMHBI HACTOSIIIEH MPOrpaMMoit
IPEIYCMOTPEHBI CIEIYIOIINE BHIBI KOHTPOJIS:

— KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIUI KOHTPOJIb);

— MPOMEKYTOYHAS ATTECTAIIHSL.

B mporiecce 0O0y4eHUsT MCIONB3YIOTCS CIEAYIONIME OIICHOYHBIC (POPMBI CAMOCTOSITEIIBHOM
paboTHI CTYICHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJS yCIIEBAEMOCTH M IPOMEKYTOYHBIX
aTTecTalui:

— nokuaz 1o teme: «Harnerarenu u TerIOBbIe ABUTATENN» (MHIUBUAYAIBHO IS KAXKIOTO
oOyuJarorerocs);

— MOATOTOBKA M BBICTYIICHHE HA CEMUHAPCKOM 3aHSATHH C JOKJIAJIOM U 00CYKIICHHEM;

— TECT, PK3aMeEH.

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKITFOUAIOT KOHTPOIBHBIE BOTIPOCHI
U 33/1aHUs B popMe GJIaHKOBOTO TECTUPOBAHUS, JUIsI KOHTPOJISE OCBOCHHS 00YUaIOIIMMUCS Pa3/IesioB
JVICIIATUTHHBI — 3aIUTa JOKJIA/I0B, pEIIeHHE 3a/1ad.

OO0pa31bl TECTOBBIX 3a/1aHUI, KOHTPOJIBHBIX BOIIPOCOB M 33AaHUH I POBEICHHS TEKYIIETO
KOHTPOJISI, SK3aMEHAIIMOHHBIX OMJIETOB, MPUBEICHBI B TIPUIIOKECHUH.

7.2 IIkana u KpUTEPUH OLICHHBAHHSA Pe3yIbTATOB 00yUYEeHUSA

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMUHbIX dTanax ux GopMUpPOBaHUS SIBIISETCS
JIOCTHKEHUE 00yYaIOIMMUCS TNIAHUPYEMBIX pe3yJIbTaTOB 00YUYEHHS MO JUCHUIUINHE (MOYJIIO).

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

ITpomesxyTouHas aTTectaus o0yJaromuxcs B GopMe sK3aMeHa IPOBOJUTCS 110 pe3yIbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl palOoThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAaHHOMN
JUCHHUIUTMHE (MOAYIIO), IPY 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
teueHue cemectpa. OleHKa CTEMEHW JOCTHIKEHHUS OOYYaIOIMMHCS TUIAHUPYEMBIX PE3yIbTaTOB
o0y4yeHHs] 1O JAUCHUIUIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BEAYIIUM 3aHATHS I10
JUCIUILIMHE (MOIYJII0) METOJIOM 3KCHepTHOM oleHKU. [1o uToram npomexyTouyHON aTTecTallu 1o
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JUCLUILTMHE (MOJYJII0) BBICTABISETCS OLEHKA «OTIUYHOY, «XOPOULIOY, «yAOBIETBOPUTEIHHOY WIH
«HEYIOBIIETBOPUTEIHHO.

K nmpomexxyTouHOl aTTecTanuu JOMYCKAIOTCS TOJbKO CTYACHTHI, BHIITOJIHUBIINE BCE BHUJIbI
yueOHOM paboThl, IpeaycMOTpeHHble paboueil mporpamMmoil mo aucuuinHe «Harneratenu wu
TEILJIOBBIC JIBUTATEIIN.

MIxaJyia oneHuBaAHUA Onucanue

BeimonHeHsl Bce BHIBI  y4€OHOW pabOThI, MPEIyCMOTPCHHBIC
y4eOHbIM TUTaHOM. CTYACHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMCHHI, HAaBBHIKOB NPHUBEICHHBIM B TaOJIMIIAX MOKAa3aTeNeH,
OTIepUpyeT NPHOOPETCHHBIMH 3HAHUSIMH, YMCHHSIMH, HaBBIKAMH,
MPUMEHSAET UX B CUTYyalUsAX MOBBIIIEHHON CIOXXHOCTH. [Ipu sTom
MOTYT OBITH JOMYIIEHb HE3HAYMTEIIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS MPU AHATUTUYECKHUX OIEpalusix, MePeHoce 3HaHUM U
yMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAITUH.

Boimonuensl Bce BUIBI  y4eOHOW pabOThL, MpPeIyCMOTPEHHbBIE
y4eOHbIM T1aHOM. CTYJIEHT IEMOHCTPUPYET HETIOJIHOE, IPAaBUIIBHOE
Xoporio COOTBETCTBHUE 3HAHHM, YMEHUI, HABBIKOB MPUBEJICHHBIM B Ta0JIUIAX
nokasaresiei, J1u0o ecliu Tmpu OSTOM OBUIM JOMYyIIeHB 2-3
HECYIIECTBEHHBIC OITHOKH.

Breimonnensl Bce BUIbl  yueOHOM pabOThI, MPETyCMOTPEHHBIE
y4eOHbIM Tu1aHoM. CTyAEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
Y 10BAETBOPUTENHHO | B KOTOPOM OCBEIlIEHAa OCHOBHAsI, HanOoJiee BakHas 4aCTh MaTepuara,
HO TMpu OITOM JOMNyIIeHAa OJHA 3HAYMTEIbHas oOmuOKa WU
HETOYHOCTb.

He Bemonnen oauH wian Oonee BUAOB ydeOHOU paboOTHI,
MPEAYCMOTPEHHBIX Yy4eOHBIM IUIaHOM. CTyAEHT IEeMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB IPUBEICHHBIM B
TabnuIax Moka3areyei, JOMyCKAroTCs 3HAYUTENbHBIE OIIMOKH,
MPOSIBISIETCS OTCYTCTBUME 3HAHUW, YMEHMH, HABBIKOB MO psay
MOKa3aTesel, CTYIEHT UCTIBITHIBAET 3HAUUTEIIbHBIE 3aTPyAHEHUS IPU
ONEPUPOBAHNHU 3HAHMSIMU U YMEHUSMH MIPU UX NEPEHOCE Ha HOBbBIE
CUTYaIIIH.

O1inyHo

HeynosnersopurensHo

cDOH,I[I:I OLCHOYHBIX CPCACTB IIPCACTABIICHBI B IIPHUJIOKCHUHU K pa60qe171 mporpamMmme.
7.3  OuneHo4Hsble CpeaACTBa

7.3.1. Texyiuii KOHTPOJIb
Jnist mpoBeIeHHsI TEKYILEro KOHTPOJIS IPUMEHSIOTCS ClIeAyIoe (JOpMbl: pa3HOYPOBHEBbIE
3a7ja4uM U 3aJIaHMs; 0K, COOOIIEHNE; YCTHBIN Onpoc, coO0eceJoOBaHHE; TECT.

7.3.2. [IpomexxyTouHas aTTecTarus

[IpomexyTouHas arTecTalysi NPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM 0O0ydeHHs
cemecTpax B opme sK3amMeHa.

DK3aMeH MPOBOJUTCS MO OHIeTaM, OTBETHI MPEAOCTABIISAIOTCS MUCHMEHHO C MOCIEAYIOIUM
YCTHBIM coOeceoBanueM. buiersl GopMupyroTcst 3 BOIMPOCOB MPEACTaBIEHHOIO HIDKE nepeyHs. B
OuJIeT BKIIIOYAETCS JIBa BOMPOCA U3 PA3HBIX Pa3/IeioB AUCHUIUIMHBI U OJIHO IPAKTHYECKOE 3aJaHHe.
[TepeueHb BOIPOCOB COOTBETCTBYET TeMaM, U3YUEHHBIM Ha JICKIIMOHHBIX M CEMUHAPCKHUX 3aHSATHIX
(mpunaraetcsi). Bpemst Ha MOArOTOBKY MUCHhMEHHBIX OTBETOB — A0 40 MUH, yCTHOE coOeceloBaHUE —
10 10 MuHYT.
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IIpunoxxenne
Tembl 10KIA10B 110 AUCHUIINHE
1. Kiaccudukanms Haruerarenei ¥ TEIUIOBBIX JIBUTATENIEH 1O MPUHIIUITY ACHCTBUSI.
2. OcHOBHBIE MTApaMETPhI, XapaKTEPU3YIOLUE HArHETATEIbHbIE U PACIIMPUTEIIbHBIE MALINHBI.
TepMoanHaMHUYeCcKue MPOIECCH CKATUS U PACIIHPEHUS Ta30B.
3. Onpenenenne padbotel 1 MorHOCTH, KITJ] paciimpuTensHbIX M HATHETATETBHBIX MAIIIKH.
4. TennoBol mporecc B CTYNMEHH NapoBOM TypOWHBI. PacmmpeHue mapa B COIUIOBBIX H
HAIPaBJISAIOLIUX JIOMATKAX.
5. Pabota, MoIITHOCTB, pacxo/1 rmapa TYpOMHHOM CTYIICHH.
6. Bnusaue koo duunenta Bo3spara Ha KI1/] MHOrocTynen4aroit TypOHUHBI.
7. PerynmupoBanue nmapoBsix TypOHH.
8. Knaccupukanus, ©  JHEpreTMyeckue  XapaKTePUCTUKH  KOHJICHCAIMOHHBIX U
TerI0(UKAIIMOHHBIX MAPOBBIX TYPOUH.
9. Knaccudukanusi, THIBI, TPUHIHUIHAAIGHBIE CXEMBl, JHEPIeTUYECKHE XapaKTEPUCTHKU
ra3oTypOUHHBIX YCTaHOBOK.
10.  Ilapora3oBble yCTaHOBKH.
11.  OcobeHHOCTH KOHCTPYKUMHU ra3oBbix TypOouH. [Ipumenenune I'TY B mpOMBILIUIEHHOCTH U
HHEPreTHKE.
12. Knaccudukanus Hargerareneid 00beMHOTO JIEHCTBUSI, OCOOCHHOCTH MX pabOThl U 00JacTh
MIPUMEHEHUS.
13.  PorauuoHHBIE U MOPIIHEBbIE HATHETATEH.
14. Krnaccudukanus HarHeraTeneld KHHETUISCKOTO JICHCTBUSI.
15. KaBuranus.
16.  Tumnbl HACOCOB U BEHTUJISITOPOB, 00JACTH UX PUMEHEHHUS.
17.  OcobGeHHOCTH KOHCTPYKIIUHU LIEHTPOOEKHBIX U OCEBBIX HACOCOB U BEHTUIISITOPOB.
18.  Pabora kommpeccopa Ha ceTb. Y CTOWYMBAs M HEYCTOWYMBAas paboTa HarHerarenen. [lommax.
19.  CrpyliHble HarHETATENHU.
20.  Jleranaepsl. Turbl u XapakKTEepUCTUKU JETaHI€POB, 0COOEHHOCTH UX KOHCTPYKIIMU U 001acTh
MIPUMEHEHUS.
21. Knaccudukanusa nsurateneil BHyTpeHHero cropanusi. CXeMmbl, YCTPOHCTBO M OCHOBHBIE
nokaszareau paboThl JBUTATENIeH BHYTPEHHETO CrOpaHusl.
22. JBuratenu CtepiuHra.
23.  TypOuHbI ¢ IByMsI peryIHpyeMbIMU OTOOpaMH mapa.
24.  TypOuHbI c IByMs OTONUTEIBLHBIMUA OTOOpaMH Hapa.
CnucoK 3K3aMeHALMOHHBIX BOIMPOCOB 0 AMCIHHUIINHE
l. Knaccudukanus HarHetaTenel U TEIIOBBIX JABUraTeNIel 10 MPUHIIUITY ACHCTBUS.
2. Jnnamuyeckuil HarHerarenb. KuHemaTnka npoieccoB, TPEYTrOJIbHUKN CKOPOCTEN B OCEBOM

U paJivaibHON CTyneHsAX. AKTUBHBIN U peakTUBHBIA NpUHIMI paboThl. [TapameTpsl crynenu
HarHeTaTes..

3. Omnpenenenne OKpyKHOTO U OCEBOTO YCUIIMI B HATHETATENIBbHOM U pacIIuPUTEIbHON
MaIIMHaXx.

4. ["a3oarHaMuveckre OCHOBBI pacueTa TypOoMaluH. Y paBHeHue Diinepa. AHaIU3 ypaBHEHUS
Oiiyiepa IPUMEHUTENBHO K OCEBON M PATMAIIBHON CTYTICHSIM.

5. OCHOBHBIE TAPAMETPBI, XapaKTEPU3YIOLUE HATHETATEIbHBIE U PACHIMPUTEIbHBIE MAILIUHBI.
TepMoanHaMuyecKue MPOLECChl CKAaTUs U paclIMpeHus ra3os. [IpumeHeHne 3aKk0HOB
TEPMOJMHAMUKHU K OMIMCAHHUIO ITPOLIECCOB.
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6. VYpaBHeHUE COXpAaHEHUSI SHEPTUH IJIsi TOTOKA MACChI MPU CKATHUHU U PACLIIUPEHUHU.
WneanvHble U peanbHbIe Mpolecchl. HTepIipeTanus npoueccoB B AUarpaMMax COCTOSHHUS.

7. Onpenenenue padbotel 1 MoHOCTH, KITJ] pacimimpuTensHbIX M HATHETATETBHBIX MAIIIWH.
8. TenoBo# mporecc B CTYIIEHH MapoBOM TypOHHBI. Paciupenue mapa B COIIOBBIX U
HaIpaBJISIOIKX JIOMATKAX.

9. XapakTep U3MEHEHHUs apaMeTpoB paboyvero Teia B MPOTOYHOMN YacTH TYpOUHHOM CTyMNeHH.
10.  Pabora, MOLTHOCTB, pacxo/ napa TypOUHHON CTYICHH.

11. BHyTpeHnHue 1 BHEIIHKE TOTEPH B MPOTOYHOMN YacTH TYpOMHHON CTYNEHH, NX (PU3NYECKOE
TOJIKOBAHHUE.

12. bananc sneprum u crpykrypa KIIJI TypOunHOM cTyneHu. MeToimka TeImIoBOTro pacuera
TypOMHHOM CTYICHH.

13. TypOuHHas cTyneHb CKOPOCTH, €€ Ha3HAUYCHHE, CXeMa YCTPOMCTBA U IPUHITUIT JICHCTBUSI.
14.  KOHCTpYKTHBHBIE OCOOCHHOCTH MHOT'OCTYTICHUATHIX AKTUBHBIX M PEAKTUBHBIX TypOUH.
15. Biustaue koaddunmenta Bo3spara Ha KII/[ MHOTOCTYNIEHUaTON TypOUHBI.

16.  PerynmupoBaHue napoBbIX TYpOUH.

17.  IlpenBapuTenbHBIN TEIUIOBOM pacueT MHOTOCTYNEHYATHIX TypOUH.

18.  Krnaccudukamus, 1 SHEPreTHIESCKUE XapaKTEPUCTHKU KOHICHCAIIMOHHBIX U
TerI0(UKAIIMOHHBIX MAPOBBIX TYPOUH.

19. PeanbHble 1TUKIIBI Ta30TYpOUHHBIX YCTaHOBOK. CTaHAapTHBIE MapaMeTphl mapa.
[TapopacmpenencHue.

20.  Knaccudwukarus, THITBI, IPUHIIUITHAIBLHBIC CXEMBI, JHEPTeTUUCCKUE XapaKTCPUCTUKA
ra3oTypOUHHBIX YCTaHOBOK.

21.  Ilapora3oBbl€ yCTaHOBKH.

22.  OcobGeHHOCTH KOHCTPYKIUU ra30BbIX TypOuH. [Ipumenenue ['TY B mpOMBIIIUIEHHOCTH U
HHEPreTHKE.

23. Knaccudukanus Haruerareneii 00beMHOT0 JIEHCTBHSI, 0COOCHHOCTH UX PabOTHI U 00J1aCTh
MIPUMEHEHUS.

24.  PoranMOHHBIC U MOPIIHEBbIE HATHETATEH.

25.  Pabora cxaTus B UA€aJbHOM U PEAIbHOM MOPIIHEBOM KOMIIpeccope. Y aesbHas 1 MoJHas
paboTa, MOIIIHOCTH MOPIIHEBOTO KOMIIPECCcopa.

26.  MepTBOe MPOCTPAHCTBO U €T0 BIUSHUE HA TPOU3BOAUTEIILHOCTD MTOPIITHEBOTO
KOMIIpeccopa.

27.  KIIJ xommpeccopa. CriocoObl peryIMpoBaHUs MPOU3BOIUTEIHFHOCTH MMOPIITHEBBIX
KOMIIPECCOPOB.

28.  Meroauka ornpeaeacHusi OCHOBHBIX pa3MEPOB MOPIIHEBBIX KOMIIPECCOPOB, MOJ00D
MpUBOAA.

29. Knaccudukanms Haruerareneit KWHETUUECKOTO IEHCTBHUS.

30.  Teopernyeckuit HamOpP HEHTPOOESIKHOTO HArHETaTeNsA. 3aBUCUMOCTh HArmopa oT
XapaKTEePHBIX Pa3MEPOB M YaCTOTHI BPAIIEHUS KOJIeca IEHTPOOEIKHOTO HAarHETATelI.

31.  Teoperuyeckue u NeHCTBUTENbHbBIE XapaKTEPUCTUKHU IIEHTPOOCIKHBIX HATHETATENEH.

32.  CoswmectHas pabota HarHetartenei. [lapamnensHas v ocienoBareabHas pabora
HarHeTaTesel Ha OOIIyIO CeTh. Y CJIOBHS pabOThI HATHETATENsI HA CETh.

33.  JlomycTumas BBICOTa BCAachIBaHUS IIEHTPOOEIKHOTO HACOCA.

34. Kauranus.

35.  Tumbl HACOCOB U BEHTUJISITOPOB, 00JACTU UX IPUMEHEHHUS.

36. Oco0eHHOCTH KOHCTPYKIIUH IEHTPOOEIKHBIX U OCEBBIX HACOCOB U BEHTUJISITOPOB.

37.  Pabota koMmpeccopa Ha CeTh. Y CTOMYMBAs U HEYCTOIUMBas paboTa HarHeTaTene.
ITomnax.

38.  BuusHue HauyanbHBIX YCIOBHUH M poja ra3a Ha XapakTepUCTUKH KOMIIpeccopa.

39.  lleHTpoOexXHBIN U 0CEBOI KOMIIPECCOPHI, IPEUMYIIIECTBEHHbIE 00JIaCTH UX MPUMEHEHHUSI.

40. OcobeHHOCTH KOHCTPYKI_[I/Iﬁ MHOT'OCTYIICHYATBIX I_ICHTpO6C)KHBIX " OCCBBIX KOMITPECCOPOB.
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41.  Metozsl pacuera OCHOBHBIX pa3MepoB TypOoKoMIpeccopoB. Beibop koMmpeccopa u
PUBOJIA K HEMY.

42.  CrpyiiHble HarHETAaTEN.

43.  Jlerannepsbl. TUMbl U XapaKTEPUCTUKH JI€TaHACPOB, OCOOEHHOCTH UX KOHCTPYKIIUU U
00JacTl IPUMEHEHHUS.

44. Knaccudukanms npurareneit BHyTpeHHETo cropanus. CxeMbl, yCTPOWCTBO U OCHOBHBIC
nokaszareiau paboThl JBUTATENICH BHYTPEHHETO CrOpaHusl.

45. Jsurarenu CrepiuHra.

46.  Dpo3us neTaneil mapoBbIX TypOUH; 3alIUTHBIE MEPOTIPUSTHSL.

47. TypOuHBI ¢ IByMs peryaupyeMbpIMyd OTOOpamMu mapa.

48.  TypOuHBI ¢ AByMS OTONHUTEILHBIMU OTOOPAMU Tapa.

49.  BcrpoeHHbIe MyYKH B KOHJIEHCATOpaX TEIUIO(UKAIIMOHHBIX TYpPOUH.

50.  Jluarpammbl pe>XMMOB TypOHH C ABYMS OTOIUTEIFHBIMU OTOOpaMH Iapa.

IIpumepHbIil nepevyeHb BOMPOCOB IS POMEKYTOYHOI0 TeCTUPOBAHUS

1) Hacoc — aT0?

1. ruznpaBnuyecKas MallMHa JUisl HAIIOPHOTO MepeMelleHrs (HarHeTaHusl) )KUJIKOCTH B Pe3yJibTaTe
COOOLIeHUS el MEXaHNYECKOH SHepruu

2. anmapar AJis XpaHEHUs BOJIbI

3. ycTpoiicTBo (ruapaBinyeckas MallliHa WIK annapar) Ui HallopHOTo epeMeleHus (BCachIBaHUs
Y HarHETaHUs ) IIIaBHBIM 00pa30M KaresbHOM KHUIKOCTH B pe3yJIbTaTe COOOILIEHUS el MEXaHNYECKON
SHEepruu

4. ruapaBiavyuecKkas MallMHA JUIs HAlIOPHOTO NEepeMENIeHUs (BCachIBaHUS) XKUAKOCTU B pe3yibTaTe
COOOLIeHU el MEXaHNYECKOH SHeprun

2) Komnpeccop — 310?

1. MamMHA TS TOHVDKEHUS JaBJICHUS U TICPEMEIICHHS ra3a
2. MaIrIvHa JUIs MOBBIIIECHUS TaBICHUS

3. MamHa 1715 IepeMEeHHs ra3a

4. MamuHa JIs TIOBBIIICHUS JAaBICHUS U TIEpEeMEIIeHHs raza

3) KommpeccopHast ycTaHOBKa — 3TO?

1. COBOKYITHOCTh KOMIIPECCOPOB, BCIIOMOTATEIILHOTO 000pyI0BaHUS U 06€3 MPHUBOIA
2. COBOKYMHOCTb KOMIIpECCOpa, MPUBOJIa U BCIIOMOTaTEIbHOTO 000py10BaHUS

3. COBOKYITHOCThH KOMITpeccopa 06€3 BCIIOMOTaTeIbHOT0 000Py10BaHMS

4. COBOKYMHOCTh KOMIIpECCOpa MpHBoia U 0€3 BCIOMOTraTeIbHOI0 000PYI0BaHUS

4) YTo OTHOCUTBCS K KOMIIPECCOPHBIM YCTaHOBKAM?
1. razooxmaauTens

2. OCyIIUTENb CKATOr0 BO3/yXa

3. JlonacTHbIE KOMIIPECCOPHI

4. Bce OTBETHI BEpHBI

5) Komnpeccopsl, pa3inuuHble

1. IO TaBNIEHHIO, TPOU3BOTUTEITLHOCTH

2. c)KUMaeMou cpejie

3. YCIIOBUSIM OKPYKAFOIIEH CpeIbl

4. umeroT 0oJbIIOe pa3HOOOpa3re KOHCTPYKIMN U TUIIOB
5. BCE OTBETHI BEPHBI
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6) HarHeTaTeNb — 3TO?

1. l'unpaBnuyecKkue MaIIUHbI IS TOAAauu )KHUIKOCTEH U ra3oB
2. l'mapaBnrueckue MaIIMHbI JUIs TOJJa4H TOJIBKO Ta30B

3. 'uapaBnuyeckue MalIuHbI IS TOAA4u TOJIBKO JKUIKOCTEH
4. I'mapaBianueckue MalimHa

7) JlonacTHbIE HACOCHI TAK¥KE MOAPA3AEIAIOTCS:
. IO KOHCTPYKIIMH OTBOJA

. TI0 YUCITy IOTOKOB BHYTpH pabodero xoneca

. IO YMCIy CTyIeHel pabo4Mx KoJec B Hacoce
. 110 YUCILy IIOTOKOB

. BCE OTBETHI BEPHBI

DN D W N =

8) JluHamuyeckne HacOChl-MaIlIMHbI ObIBAIOT:
1. LlenTpobexHbie

2. OceBble

3. JlnaroHanbHbIC

4. BuxpeBble

5. Bce oTBeTHI BEpHBI

9) Knaccuduxanmst ieHTpoOSKHBIX HACOCOB 110 TIOTOKaM BHYTPH pabouero xojeca
1. TONMBKO OJTHOCTOPOHHETO BXOAA

2. TOJIBKO JBYCTOPOHHETO BXOJAA

3. OTHOCTOPOHHEr0 BXOJa U IBYCTOPOHHET0 BX0/a

4. HET MPaBWJIHLHOTO OTBETA

10) Kakoii Tun HacocoB 0603HaeTCs1 OyKBOH «X»?
1. XpomoBbie

2. XuMuyeckue

3. Xpynkue

4. XopnoBsie

11) Tlogaua (Mpon3BOAMTENBLHOCTD) HAcOCa - 3TO?

1. Macca )KHUKOCTH WU ra3a, 10/1aBaeMoe MaIllMHON B CETh B €IMHUILY BPEMEHH
2. Macca TOJIbKO KUIKOCTH 10/1aBa€MOE MAILIMHOM B CETh B €AMHUILY BPEMEHU
3. Macca TOJIBKO Ta3a oJjaBaeéMoe MaIIMHOM B CETh B €IMHUILY BPEMEHU

4. KONMMYECTBO BEUIECTBA, IIOaBAEMOE MAIIMHOW B CETh B €IMHUILY BPEMEHHU

12) Hanop nHacoca (m)- 3T0?

1. 3T0 3Heprus, coodiiaeMasi HaCOCOM JKUAKOCTH

2. 3TO nepeMelIeHUEe KUIKOCTH

3. 3T0 yzenabHas MEXaHUUEeCKas SHEprusi, coodIaeMas HaCOCOM KHJIKOCTH B €IMHUILY BPEMEHU
4. HeT MpaBUIBLHOTO OTBETA

13) YTo OMKHO CTOSITH BMECTO 3HAKa Bompoca?
1. HarHeTaTenb

2. IpUBOJ

3. KoMIIpeccop

4. BcoMmoraTteibHas anmnaparypa

14) BcacpiBaromiasi CHOCOOHOCTh 00YCTIOBIIEHA SIBJICHHUEM. . .
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1. yckopenuem

2. rpaBUTalUCH

3. KaBUTAIEH

4. BUXPEBBIM ITOTOKOM

15) LlenTpoOexHbIE HACOCHI UCIIOJB3YIOTCS B TEIJIOIHEPTETUUYECKUX YCTAHOBKAX JIA. . .

1. muTaHUs KOTJIOB

2. IOJa4X KOHJIEHCATa U CETEBOM BOJBI

3. U1s TO/TaY¥M yMEPEHHO BS3KUX KHUJIKOCTEH B XUMUYIECKOU U He(DTEXUMHYECKOM MTPOMBIIIIIICHHOCTH
4. BCe OTBETHI BEpHBI

16) B xoH/I€HCAITMOHHBIX YCTAHOBKAX MOLIHBIX MAPOBBIX TYPOUH MPUMEHSIOT..
1. CtpyiiHble HacCOCHI

2. OceBbl€ HACOCHI

3. [lopiiHeBbie HACOCHI

4. leHTpoOEKHBIE KOMITPECCOPHI

17) OceBble BEHTUIATOPBI UCHOIb3YIOTCS B YCTAHOBKAX ...
1. MecTHOro MpOBETPUBAHUS

2. B TpaJIUPHIIX

3. 1 u 2 oTBeT BEpHBI

4. HeT MpaBUJIBLHOI'O OTBETA

18) Ha kakoM mpou3BO/ICTBE B OCHOBHOM HCIIOJIB3YIOT IIEHTPOOEKHBIE KOMIIPECCOPHI?
1. Ha TEIIOBBIX CTAHIIHIX

2. XMMHYECKOM M METaJUIypru4ecKOM MPOU3BOJICTBAX

3. MalIMHOCTPOUTEILHOM MPOU3BOJICTBE

4. B KOTTEIKAX

19) ITouemy nelCTBUTENBHBIN HAIOP HACOCA MEHBIIIE TEOPETHUYECKOT0?

1. peanbHBIE TONATKH UMEIOT KOHEYHYIO TONIIHMHY B UX KOJIMYECTBO OTPAaHHYCHHO

2. Ipy TEYSHHUHU KUJKOCTU B HACOCE

3. B MEXKJIONATOYHBIX KaHaJaX, MPU BXOJE€ KHUIKOCTH Ha JIOTIATKH, B YJIUTKE, BO BCACHIBAIOIIEM H
HarHeTaTe’IbHOM MaTpyoKax

4. Bce OTBETHI BEPHbI

20) Yro o3HauaeT OykBa «A»
1. moaBo KOH(Y30pHOTO THIIA
2. IpUBOJIHOM Bas

3. pabouee Koseco

4. 30Ha BO3MO>XHOM KaBUTallUU



18

IIpuMepHbIii nepedyeHb 32124 1JIs1 CEMMHAPCKUX 3aHATHIA

3amaua 1. Paccuutath 1eHTPOOEKHBIN (paguabHBIA) WM OCEBOM BEHTHIISITOP B
3aBHCUMOCTH OT IMOJIyY€HHOTO KO3(duuueHTa ObICTPOXOJHOCTH, BBIUEPTUTH B MacIiTabe ero
a’POIMHAMUYECKYIO CXEMY U MapaijiesiorpaMM CKOPOCTel Ha BBIXOJIE M BXoje pabouero kKojeca.

VcxonHble JaHHBIE: TPOU3BOAUTENBHOCTS L=1,4 /c; naBnenne P=1009 ITa = 102,9 xrc/m%;
yacToTa BpanieHus n=909 06/MuH; miotHocTh =1,2 JT kr/M>.

BenuurHa MOTHOTO M THAPABIMYECKOTO K.ILJ. BEHTWIATOPA, KOI()PHUIMEHT naBlIeHUS U
3aKpy4YMBaHMsI 3aJa€TCsl Ha OCHOBAaHUM CYIIECTBYIOIIMX OSKCIEPUMEHTAIBHBIX JIaHHBIX,
MPHUBE/ICHHBIX B JIUTEPATypE.

3anaga 2. MccnenoBanne COBMECTHOM MapauIeTbHOM U MTOCIIE0BATEILHON pa0OThI B OOIIYIO
CETh JIBYX OJMHAKOBBIX BEHTUJISITOPOB.
HcxonHple faHHBIE:

[TapameTpsl 1 2 3 4 5 6 7
L,m3/u 10000 14000 18000 20000 25000 36000 35000
P, Ila 850 800 800 810 780 500 360
n 0,6 0,69 0,75 0,77 0,79 0,74 0,6

3anaua 3. McxonHble faHHbIE: JaBieHue Ha Bbixonxe pz=3,1 MIla; npou3BoIuTeNbHOCTH
komrpeccopa V;=200 m*/u; nokasaresnb noaurpons n=1,28.

B nByxcrynenuarom aByxuuiauHapoBoM IIK mpocTtoro neifictBus BO3ayX CKUMAeTcs OT
nasienust p;=0,1 Mlla npu t=27°C no naBieHus pz (COINIACHO UCXOAHBIX JaHHBIX). CTemneHb
MOBBILICHUS 1aBJICHUS B 00EUX CTYIIEHAX SIBJISIETCS OJAMHAKOBOM

P2 _Ds
P1 P2

Crenku munuaapoB niepsoit crynenu (LI1C) u Bropoii crynenu (LIBC) oxnaxknatorcst Bo1oi
C OJHOM HHTEHCUBHOCTBIO, TOATOMY IIPOLECCHI CXKaTHs B O0EUX CTYNEHSX HPOMCXOIAT IO
MOJIUTPOIE C OJMHAKOBBIM ITOKa3aresneM Nn. [locie nepBoit cTyneHu B IpOMEXYTOUHOM OXJIAJUTENe
BO3JyX OXJIQKJIAeTcsi MpH TOCTOSIHHOM [aBJI€HUM P, JO0 HadaJbHOM TemmepaTypsl ty.
[Tpon3BOIMTENFHOCTS KOMIIpECCOpA MpPU IMapaMeTpax Ha BcacklBaHUM (pq, t;) paBHa V. [lus
pabouero Ttena (Bo3ayxa) CleIyeT MPHUHATH, YTO TEMIEpaTypa BO3AyXa Ha BBIXOJE U3 00eux
ctyneneit onuHakoBa (T, = T3).

Cxema aByxctynenyaroro 1pyxuunusaposoro 1K npocroro aeictust: 1 - HuInHAp nepBoit
CTYHNEHHM (HU3KOTO JaBJIEHUS); 2 - MPOMEKYTOUHBIM OXJIaJUTENb BO3]yXa; 3 - LWIMHIP BTOPOU
CTYIIEHU (BBICOKOIO JaBJeHMs); 4 - KOJEHUYaThld Ball; 5 - MaXOBUK; 6 - IITOKHU; 7 - MIATYHbI; § —
MIOPLIHH.

Tpebyercs onpeaenuTs:

1. laBieHne Bo3ayxa IOCIE IEPBOU CTYIIEHHU P, .

2. Temnepatypy B KOHIIE CxKaTHsl B KaxJ10i crynenu T, u Ts.

3. O0BeMHBIH pacxo]] CKaToOro BO3AyXa I0cie NepBoi cTynenu V, u nocsie BTOPol CTyNeHn

4. ITpon3BOAUTENBHOCTH KOMIIPECCOPA IO MACCE CHKATOTO Bo3ayxa G.

5. N3menenune BHyTpeHHel sHeprun AU u sHTansnuu Ah Kaxxaoi cTyneHu.

6. KonnuecTBo TENI0THI, OTBOAUMOE BOJIOM OT BO3yXa IPU CXKATUU B Ka)KJJOW CTYNEHH ¢, a
TaKkKe B MPOMEKYTOUHOM OXJAJUTENE ' M, COOTBETCTBEHHO, PACXOJ OXJaXKNAIONIEH BOIBI Ha
uuuHApPE! Gy, W OPOMEXYTOUYHBIM oxyaguTens G, Ionaras, 4To BOJa B HHUX HAarpeBaercs OT
t1w=10 °C Bxoze u 1o t,,,=20 °C Ha BbIXO/JE.

7. IlocTpouTh B pv-KOOpAMHATaX MO TOYKAM rpauKu IMpolecca CKaThus MO MOJUTPOIe U
HU30TE€pME IJIsi TIEPBOM CTYNMEHH C rpaduyuecKruM H300pakKeHHEM 3aTpavynBaeMON TEXHHUYECKOU
paboTHI.
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8. 3aTpaunBaeMyI0 TEXHUYECKYIO padOTy MOJUTPOITHOTO (I M N30TEPMHUECKOTO (1 CHKATHSL.

9. Teopernueckyto (Nu) wu nelictButenbHyro (Ne) MOIIHOCTh, TOTPEOISIEMYIO
KOMIIPECCOPOM, €CIIH €r0 U30TePMUUECKUi K.11.1. 1| u=0,7.

10. IToBepXHOCTh OXJIAKICHHS MPOMEKYTOUYHOTO OXJIQJUTEINS BO3IyXa MPH MPOTUBOTOKE,
npuHIMas K03()(GHUIMEHT TemIonepeaaun oT Boayxa K Boge K=20 Br/(m*K).
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