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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

10.10.

Bnageney My3unHa H0.10.
[IpenopaBaTeib Vaermdrratop Re86e9a56-Puzina-4d2acadl [Ty3una
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

P OBOIUTEND MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
OggagoBaTeﬂbHOﬁ Ceepenua o Bnagensue L3N M3
Bnageney Kptokos A.T1.
IpPOrpaMMBI Waermnatop RIbB1T956-KryukovAP-8dactded A.Il. KprokoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
o CeegeHus o Bnagensue L3N M3K IO IO
3aBeayronuit JO.
Bnageney My3uHa H0.10.
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop ReB86e9a56-Puzina-4d2acadl HYSI/IHa
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHaTM3UpOBaTh U MOJICITUPOBATH (PU3HUECKHUE TIPOIIECCHI B DJIEMEHTaX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
NJI-1 MimeeT mpakTH4eCKHE HaBBIKA TPUMEHEHUS U3MEPUTENbHBIX TPUOOPOB U TEXHUKHU
HKCIIEPUMEHTA, HABBIKU MOCTOOPA0OTKH SKCIIEPUMEHTATIBHBIX JAHHBIX M COCOOEH MPOBECTH
aHAJIU3 MOTPEHIHOCTEH ONpeesieMbIX BEeTUYHH

2. IIK-2 CnocoGeH mpoBOUTH PaCU€THO-TEOPETUUYECKHUE U IKCTICPUMEHTAIbHBIC UCCIICT0OBAHMS
TEIUIOTHIPABIMYECKUX MPOIIECCOB B KOHCTPYKIUSAX HU3KOTEMIIEPATYPHBIX YCTAaHOBKAX
NJI-1 BrameeT OCHOBHBIMH METOJIaMH U ITOJXOAaMHU, IPUMEHSICMBIMH IPH aHATTN3e PabOThI
HU3KOTEMIIEPATYPHBIX CUCTEM

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: 3aniuTa 3a1aHus
1. 3amuTa naboparopaoit padotsl Ne 1 u Ne 2. [IpuroroBienue u XxpomarorpapuiecKkuii
KOHTPOJIb COCTaBa MHOTOKOMIIOHEHTHOTO XJjiaiareHTa (JIaboparopnas padota)
2. 3amuta nadopatopHoii paboTsl Ne 3 u Ne 4. KanopumeTrpudeckie UCIIBITAaHUS XJIaJar€HTOB
(JTaboparopnas paboTa)
3. 3amuTa naboparopHoit padotsl Ne 5. McnibiTaHus OBITOBBIX XOJOAMIBHBIX TPUOOPOB HA
n3MepurenbHoM koMmiuiekce (Jlaboparopuas pabora)
4. 3ammra naboparopHoii paboTel Ne 6. HuzkoremneparypHas yCTaHOBKa /ISt
CBEpXOBICTPOrO 3aMOpaKUBaHUs, paboTaroias Ha cMeceBoM xyaaarente (JlaboparopHas
paborta)

®dopma peanusaiuu: Y cTHas popma
1. KommnpeccopHble xonoaunbHbie MamuHbl (Komioksuym)

BPC nucuuminHbl

1 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %
WNupekc KM- | KM- | KM- | KM- | KM-
Pa3znen nucuuninHbl KM- 1 2 3 4 5

Cpox KM: 6 8 10 12 16

OCHOBBI TCOPHUU XOJIOAHUIIBHBIX KOMIIPCCCOPOB

OCHOBBI TCOPHUU XOJIOAHUIIBHBIX KOMIIPCCCOPOB +

Brrroeie xonoaunbsable npudopsl (BXIT)




britoBbie x0omoaunpHbIe Tpruoops! (BXI) +
[TpoMBITIITICHHBIE XOJIOAMIBHBIC YCTAHOBKU
[TpoMBITIITICHHBIE XOJIOAMIBHBIC YCTAHOBKU +
KoHCTpYKTUBHBIE 0COOEHHOCTH HU3KOTEMIIEPATYPHBIX
YCTaHOBOK
KoHCTpYKTHBHBIE 0COOEHHOCTH HU3KOTEMIIEPATYPHBIX +
YCTaHOBOK
Oco0eHHOCTH MPUMEHEHHSI CMECEBBIX XJ1a/Iar€HTOB B
HU3KOTEMIIEPATyPHOU TEXHHUKE
Oco0eHHOCTH MPUMEHEHHSI CMECEBBIX XJ1a/Iar€HTOB B +
HU3KOTEMITEPATyPHOU TEXHHUKE
Bec KM: | 20 20 20 20 20

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-1 N-1nk1 Nmeer | 3HaTh: Kommpeccopubie xonoaunsHbie MamuHbl (Komnoksuym)
[IPAKTUYECKUE HAaBBIKM | OCHOBHBIE KOHCTPYKTUBHBIE | 3amuta naboparopHoit pabotel Ne 3 u Ne 4. Kanopumerpuueckue
MIpUMEHEHUS 3JIEMEHTHI U METOJUKY ucnbpITaHus XjagarenTo (JlabopaTtopHas padora)
U3MEPUTENbHBIX MpUOOpPOB | popmupoBaHus pabouux Ten | 3amura 1abopaTopHoii paboTsl Ne 6. HuskotemnepaTypHasi yCTaHOBKA JIJIst
U TEXHHUKH DKCIEPUMEHTA, | COBPEMEHHBIX CBEpXOBICTPOro 3aMOpaKMBaHUsI, padOTaIONIast HA CMECEBOM XJIA/IareHTE
HaBBIKH nocToOpabOTKU | HU3KOTEMIIEPATYPHBIX (JTaboparopnas paboTa)
AKCTIEPUMEHTAIIbHBIX YCTaHOBOK, METO/IbI
TAHHBIX u CHOCOOEH | TUAarHOCTUKHU
IIPOBECTU aHaJIU3 | HEUCIIPAaBHOCTEN
MOTPELIHOCTEN XOJIOAWIIBHBIX arperaToB
oTpeesieMbIX BEIUUNH YMeTb:
aHaJIN3UPOBAThH
KOHCTPYKLIHIO
HU3KOTEMIIEPYTPHOI
YCTAaHOBKH M BXOJISIUX B
Hee JIEMEHTOB C TOYKU
3pEHHUSI SHEPTETUYECKOU U
TEPMOIUHAMHYECKOMN
s dexTuBHOCTH
pacUUTHIBAThH
XOJI0JIOTIPOU3BOIUTEIHHOCTh
HU3KOTEMIIEpaTypHOI
YCTaHOBKH, 3 (HEeKTUBHOCTH
Y MIOTEPU IKCEPrUuu
ITK-2 N-1nk-2 Bnaneer | Ymerts: 3ammTa maboparoproii padboTel Ne 1 u Ne 2. [IpuroTtosiienne u




OCHOBHBIMHU MCTOJaMHU U
nmoaxojJgamMu,

MPUMEHSIEMBIMU npu
aHajmn3e paboThl
HU3KOTEMITEPATYPHBIX
CHCTEM

aHAJIM3UPOBATH COCTAB
MHOTOKOMIIOHEHTHO
pabodeii cMecu;

oIOMPaTh XOJIOAUIBHOE
obopymoBaHue st
oOecrieueHuss He0OXOTUMOM
00pabOTKH MHUIIIEBHIX
MPOJYKTOB;

xpomaTorpaduueckuii KOHTPOJIb COCTaBa MHOTOKOMIIOHEHTHOTO
xnanarenta (JlaboparopHas padota)

3amuTa 1abopaTopHoii paboTel Ne 5. McnbiTaHus OBITOBBIX XOJIOAMIBLHBIX
npubOpOB Ha M3MEPHUTEIbHOM KoMIutekce (JTabopaTopHas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KomnpeccopHble X010AUIbHbIEe MAIINHBI

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym
Bec konTpoabHoro meponpusitusi B BPC: 20
IIpouenypa mpoBeleHHsl KOHTPOJIbHOro MepompusaTus: Cremoi BbIOOp 3amaHus, BpeMs Ha

IIOATOTOBKY OTBETA, OTBET

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

I[aTB OTBET HA BOIIPOC M3 CIIMCKaA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: OCHOBHBIE KOHCTPYKTUBHBIC

DJIEMEHTBI " METOJTUKY
dbopmupoBaHus ~ pabouymx  Tel
COBPEMEHHBIX
HU3KOTEMIIEPATYpPHBIX YCTaHOBOK,
METO/TBI JTMaTHOCTHKHU
HEHCIIPABHOCTEH  XOJIOJMJIBHBIX
arperaToB

1. O6parsbiit ukn Kapuo. Padora nukna.
X010101IPOU3BOAUTEIBHOCTD, XOJI0ANIbHBIN

K03 puIeHT.

2.11uxn napoBoOi XOJOAUIBHOM MaIIMHBI C IETaHAEPOM B
o0J1acTH BIaXXHOro napa. Pabora nukia.
X010101IPOU3BOAUTEIBHOCTD, XOJI0ANIBHBIN
koapdunment. Dxcepreruueckuit KIT/I.

3.1ukJ napoBoil X0JI0AUIBHON MAIIMHBI C JPOCCENIEM B
o0acTH BIaxHoro napa. Padora nukna.
X010101IPONU3BOAUTEIBHOCTD, XOJI0ANIBHBIN
koapdunment. Dxcepreruueckuiit KIT/I.

4.1y mapoBO XOJOAMIIEHON MaITUHBI C
pereHepaTUBHBIM TEIUI00OMEHHUKOM. PaboTa nukia.
X010101IPOU3BOAUTEIBHOCTD, XOJI0ANIBHBIN
koahdunment. Dxceprerudeckuiit KIT/I.

5.1IuKJIbI MHOTOCTYTIEHYATON XOJIOAUIbHON MAILIUHBI.
6.Knaccugukarus KoMIpeccopoB Mo NpUHLIUIY
JEUCTBUS.

7.Knaccugukaius KoMIIpeccopoB MO0 KOHCTPYKIIHH.

8. neanpHblil koMmnpeccop. UHaukaTopHas iuarpaMMa
pabouero nporecca komnpeccopa. IIpoueccs! cxxarusi.
Pa6ora cxarus.

9.PeanbHbli Komnpeccop. MHaukaTopHas quarpamma
pabouero mnporecca. Pabora cxarusi.
[Tpon3BoAUTENBEHOCTD M KOA(PHUIIMEHT MOAAYH.
10.MHuoroctynen4arsiii kommpeccop. Pabouwnit mportecc
B KoopauHaTax p-V u T-s. OCHOBHBIE COOTHOLIEHUS IS
CTETEeHM CXKATHsI Ha CTYMEHAX KOMIIpeccopa, paboThl
C)KAaTHA U TEIUIOTHI, OTBOAUMOM B IPOMEXKYTOUHBIX
TEII000MEHHUKAX.

11.ITopmneBoii kommpeccop. [Tpunuun neicTeus.
[IpenmyiiecTBa U HEAOCTATKH.

12.BunToBoii koMmpeccop. [Ipunumn aeictus.
[IpenmyiiecTBa 1 HEAOCTATKH.
13.ITnactuH4yaTto-poTOpHBIN Komupeccop. IIlpuHnnn
nerictBus. [IpenmyinecTBa U HEIOCTATKH.




14.Crnupanbsbiii kommpeccop. [IpuHuun neictaus.
IIpeumyiecTBa ¥ HEAOCTATKHU.

15.1lenTpoOexHbIit Kommpeccop. [IpuHIMN KeCTBUSI.
IIpeumyiecTBa U HEAOCTATKHU.

16.0OceBoit kommnpeccop. [IpuHun neicTBus.
[Ipenmy1iecTBa U HEAOCTATKHU.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenka: 3a4TE€HO
Onucanue xapakxmepucmuxu bINOJAHeHUs 3HAHUs: 3aJaHUE BBIITOJIHEHO

Oyenka: HE 3a4TEHO
Onucanue xapakxmepucmuku 8blNOAHeHUs. 3HaHUs: 3aJaHUe HE BBITIOJTHEHO

KM-2. 3ammTa sadoparopHoii padorsl Ne 1 u Ne 2, [Ipurorosjienue u
xpomMaTtorpagpuyecknii KOHTPOJIb COCTABA MHOTOKOMIIOHEHTHOT'O XJIaJJareHTa

®opMmbl peanu3anuu: 3alinTa 3a1aHUA

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJBHOrO MeponpuaTHsa: CTyneHTbl 3alUINAIOT pPaHeEe
BBINTOJIHEHHBIE TA0OpaTOPHBIE pabOTHI

KpaTkoe conep:kanue 3a1aHusi:
HonyquHe HpaKTI/ILIeCKI/IX HABBIKOB HpI/IFOTOBJIeHI/Iﬂ CMCCECBOT'0O XJIagarcHra nu3 4YnucCTbIxX
KOMITOHEHTOB BECOBBIM CIIOCOOOM, Ta30aHAIMTHYCCKOE ONPE/ICIICHHE XpoMaTorpadhuIecKux
XapaKTEPUCTHK YUCTHIX KOMIIOHCHTOB, ITPOBEICHUE XPOMATOrpauueCcKOro aHaIn3a
IPUTOTOBIICHHON CMECH, a TAK)KE PacyeT IMOTPEITHOCTH COCTaBa MOJIYYCHHOM CMECH OT
3a/IaHHOTO.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTh: aHaIM3UpOBaTh  COCTaB 1. TTopsiiok MPUTOTOBIIEHUSI CMECEBOTO XJIa/IareHTa
MHOTOKOMIIOHEHTHOM paboueii BECOBBIM METO/I0M
CMECH; 2 IlpuHIun gecTBUs Ta30BOT0 XpomaTtorpada

3.0cHOBHBIE XpoMaTorpauyeckue XapakKTepUCTUKN
4.Ilopsinok MpoBeAECHUS XpOMATOrpauuecKoro aHajin3a
CMECEBOT0 XJIaJJareHTa

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a94TEHO
Onucanue xapaxmepucmuxu vinoneHus sHanus: 11oydeHbsl OTBETH Ha BOIIPOCHI

Ouyenka: HE 3a4TEHO
OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: He moayyeHbsl OTBETh Ha BOIPOCHI

KM-3. 3amura sadoparopnoii padorsl Ne 3 u Ne 4. Kasjopumerpnueckne HCNbITAHUS
XJIIareHTOB

®opmbl peajin3anmu: 3alInTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJBHOrO MeponpuaTHsa: CTyAeHTHl 3alMINAIOT pPaHEe
BBITNIOJTHEHHBIE JTA0OpaTOpPHBIE PadOTHI




KpaTkoe conep:kanue 3a1aHus:

[lenbto pabOTHI CITY’KUT TOTYYECHUE MMPAKTHYECKUX HABBIKOB KAJIOPUMETPHUECKUX
WCCJICTIOBAHHUI TEPMETUIHBIX XOJIOJAUIBHBIX KOMIIPECCOPOB C PA3IMYHBIMH XJIaJaTCHTaMHU Ha
YHUBEpCaIbHOM CTeH e, oTBevaroiieM TpedoBanusm 'OCT 17008-85.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: aHAIM3UPOBATh
KOHCTPYKLIUIO

HU3KOTEMIIEPYTPHON YCTaHOBKH U
BXOJAIIMX B HEE 3IIEMEHTOB C
TOYKH 3pEHHUSl DHEPreTUYECKOW U

1.0OcHOBHBIC METOJIBI HCIIEITAHUIM, OIMMCAHHBIX
roCcyJapCTBEHHBIM CTaHIaPTOM

2 IlpunnunuanbpHasl cXeMa YHUBEpPCaIbHOTO CTEH A AJIs
HCITBITAHUN KOMITPECCOPOB

3.Mertoauka npoBeeHUs UCTIBITAHUI

4. Kakum 00pa3om peaan30BaHa CHCTEMa aBTOMATH3AIHs
cucrtema coopa u 00paboTku nHopManuu cTeHa’?

TEPMOMHAMHYECKO
3¢ (HEeKTHBHOCTH

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu vinoineHus sHanus: 11omydeHsl OTBETH Ha BOIIPOCHI

Oyenka: HE 3a4TEHO
OnucaHue XapakmepucmuKu 6blnOJIHEHUsA 3HARUA. He IMOJIY4YCHBI OTBCTHI Ha BOIIPOCHL

KM-4. 3amuTa 1adopaTtopHoii padotrsl Ne 5. UcnbITaHUA OBITOBBIX X0JI0AWIBHBIX
NpUOOPOB HA U3MEPUTETBHOM KOMILJIEKCe

®opMmbl peanu3anuu: 3alinTa 3a1aHUSL

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHs1 KOHTPOJIBHOIO MEPONPHATHSA:
BBITNIOJTHEHHBIE JTa0OpaTOpPHBIE PadOTHI

CTy,Z[eHTBI 3alllUINAar0T PaHCC

Kparkoe conep:kanue 3aiaHus:
[{enpro pabOTHI CITYKUT TOJIYICHHE MPAKTUIECKUX HABBIKOB M0 U3YYEHHUIO YHEPTETUUECKUX
XapaKTEPUCTHK OBITOBBIX XOJOAMIBHBIX TPUOOPOB MIPU UX UCIIBITAHUU B TEPMOKaMepe
cornacHo 'OCT 16117-87 u I'OCT 26678-85

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMeTs: moaOHMpaTh XOJIOAWIBHOE
obopynoBaHue Al obecneueHus
HEo0X0oIuMoM o0paboTku
MUILEBBIX MPOJIYKTOB;

1.0OcHOBHEBIE DJIEMEHTEI OBLITOBOI'O XOJIOIMILHOIO
npubopa

2.Kakoe n3mepuTelbHoe 000pyI0BaHUS UCTIONb3YETCS
pu ucnbitanuu bXTII?

3.ITopsiiok mpOBeNEHUS UCTIBITAHUH.

4.0OcHoBHBIE SHepreTudeckue xapakrepuctuku bXI1.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka. 3a4T€HO

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. HOJ’Iy‘IeHLI OTBCTBI Ha BOITPOCHL

OZ/;BHKCZ.’ HC 3a4TCHO

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. He ITOJIYUCHBI OTBETHI HA BOITPOCHI




KM-5. 3amuTa Ja6opatopHoii padorsl Ne 6. HuskoreMmneparypHasi ycTaHOBKA sl
CBepXObICTPOro 3aMOpaKUBAHNS, PA00TaIOLIAsA HA CMeCeBOM XJIaJareHTe

®opMbl peaau3anuu: 3aiinTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBelaeHHs] KOHTPOJIbHOIro MeponpusaTus: CTyAeHTHl 3alUIIAIOT paHee
BBITIOJIHCHHBIC J1a00paTOpHbIE pabOTHI

KpaTlcoe CodcpiKaHUuE 3alaHUA:
L[CJ'IBI-O pa6OTI>I CIIYXXHUT MMOJYUYCHHUC ITPAKTUYICCKUX JKCILTyaTallul YCTAHOBOK, pa60Tafonmx

MHOTOKOMITOHEHTHBIX (CMECEBBIX ) XJIaIareHTaxX.

KoHTposibHbIe BONIPOCHI/3aJaHUA:

YMmeTs: pacuuThIBaTh 1.OcHOBHBIE 0COOEHHOCTH CMECEBBIX pabounX Tl B

XO0JIOAONIPOU3BOAUTEIBHOCTD CPaBHEHUU C YUCTHIMU BEILIECTBAMM.

HU3KOTEMIIEPATYpHON yCTaHOBKH, 2 IlpuHnunuanbpHas cxema YCTaHOBKH JIJIst

3¢ pexTUBHOCTH u OTEpH CBEPXOBICTPOrO 3aMOPAKUBAHUS

AKCEPrUu 3.Kax u3MeHs0TCA apaMeTpsl yCTaHOBKHU B IIpoliecce
OXJIKJEHUS 00beKTa?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: [1omydeHbl OTBETHI Ha BOIIPOCHI

Ouyenka: HE 3a4TCHO
OnucaHnue xapakmepucmuxu 6blnonerus 3Hanus: He momayydeHsl OTBETH Ha BOIIPOCHI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Cxema X0nOAUIBHOM MallIMHBI C PEBEPCUBHBIM PEKUMOM.

2. luka napoBo# XOJI0AUIBHON MAIIMHBI € ApoccereM B 00JacTu BlaxHoro napa. Padora
[IUKJIA. XO0JOIOMPOU3BOIUTEILHOCTD, XOIOUIbHBIA K03 duiment. Dx3eretudeckuid KIT/I.

3. Jly1st paGoThI BO3MYIIHOW XOJOAMIbHBIA MauHbl (XM) HE0OX0AMMO ONPEIeITUTh
ONTUMAJILHOE YHCIIO CTYIIEHEH CXKaTHsI B KOMIIPEccope, YTOOBI TeMIIepaTypa Bo31yxa He
npesbiana 60°C. JlaBinenue Bo3ayxa Ha Bxojae B komnpeccop 0.1 MlIla u temneparypa 5°C.
Jlist paboTel XM naBrieHue HarHeTaHus T0JDKHO ObITh paBHO 0.8 MIla. Onpenenuth 4uciio
CTyIIEHEH KOMIIPeccopa, YAOBIETBOPSIONIETO 3aJaHHBIM YCIOBUSM, YACIbHYIO TEIIOTY,
OTBOJUMYIO OT BO3/IyXa B IIMJIMHAPAX KOMIIPECCOpa U B IPOMEKYTOUHBIX TETUIOOOMEHHUKAX, a
Takke paboty kommpeccopa. [Ipu pemeHnn 3a1a4u NPUHATh, 9YTO KOMIIPECCOP UJICATbHBIN,
IIPOLIECC CKATHUS B HEM MOJIUTPOMNHBIN (n = 1.25).

IIpoueaypa nposenenus
Crernioit BbIOOp OmiieTa, Bpemsi Ha IOJATOTOBKY OTBETA, OTBET

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Unankarop: NJI-1nk-1 MMeer npakTuueckue HaBbIKK IPUMEHEHHS
M3MEPUTENIbHBIX TPUOOPOB M TEXHUKHU IKCIEPUMEHTA, HABBIKU TOCTOOPaOOTKH
HKCIEPUMEHTANIBHBIX JIaHHBIX U CIIOCOOEH MPOBECTH aHAJIU3 MOIPEIIHOCTEN OnpeensieMbIX
BEJIMYUH

Bonpocel, 3aganus
1.1. I{uka mapoBoii XOJIOAMIBHONW MAaIlIMHEI C IpoccesieM B 00J1acTu BiIaXHOTO Tapa. PaboTa
uKJa. X0JI0J0MPOU3BOIUTENBHOCTD, XOIOAUIBHBINA Kodd dumeHT. Drceprerruueckuii KI1JI.

2. IlopuneBoit koMmpeccop. [Tpurnun neiicreus. [IpenmyniecTsa 1 HEJOCTATKH.

3. BozaymiHas X0onoAuiIbHasl yCTaHOBKA UMEET XO0JIOLONPOU3BOAUTENBHOCTE Q = 750 kBT.
JaBnenue BcacbiBaHus B annabatHoM Komriipeccope paBHo 0.2 MIla, a remneparypa Bo3ayxa
paBHa 12°C. Ilocne cxxatus Bo3yx umeet temuneparypy 75°C, 3aTeM OH OXJIaXAaeTcs B
TerrooOMeHHuKe 10 TemiiepaTypsl 18°C u momanaet B aetanep. OnpeaenuTh X0I0UTbHBIA
ko3 duuuent u sxcerernueckuit KI1J[ ycranoBku u pacxon Bo3nyxa. Bozayx — uneanbHbli
ras, moKa3aTeNb ainadaTel paBeH 1.4.

2.1. [Tk napoBoii XOIOAUIBHON MAIIIMHBI C PETeHEPaTUBHBIM TeINI00OMeHHUKOM. PaboTta
[IUKJIA. XO0JOOMPOU3BOIUTEILHOCTD, XOIOIUIBHBIN KO3 dunnent. Dxceprernuecknii KIT/1.

2. IlopmneBoit komnpeccop. [Ipuanyn nevictus. [IpenmyniecTBa 1 HEIOCTATKY.

3. Bo3nymiHas xoo1niibHasi yCTaHOBKA OCHAIIEHA OXJIaKIaeMbIM KoMnpeccopoM. Ha Bxoze B
KoMmmpeccop Bo3ayx umeet gasienue 0.12 MIla u remneparypy -5 °C. Crenens cxaTus B
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KOMIIpeccOope paBHa 3, a TeMIIepaTypa BO3yXa Ha BXoze B AeTanaep pasHa 23 °C. Onpenenuthb
XOJIOMWITbHBINA Kod(DurueHT, sxceprernuecknii KI1/] ycraHOBKY U yIenbHYIO TEIUIOTY,
OTBOJMMYIO OT KOMIIpeccopa. Bo3ayx — uaeanpHbIi ra3 ¢ mokasaresneM aguadatsl paBHbIM 1.4,
CKaTHe B KOMIIPECCOpe MOJUTPOIHOE € MOKa3aTeseM nonurponst 1.25.

3.1. Lluka MHOTOCTYIIEHYATON XOJIOAMILHON MAITMHBI

2. Knaccugukaius KOMIpeccopoB MO NPUHITUITY IEHCTBHSL.

3. BozayiHas XonoAuiibHas yCTaHOBKA OCHAILEHA OXJIaXKAaeMbIM KoMIipeccopoM. Ha Bxone B
Kommpeccop Bo3ayx umeet aasienue 0.12 MIla u remnepatypy -18 °C. Crenenp cxxarus B
KOMIIpeccope paBHa 2.5, a Temrneparypa Bo3/lyXxa Ha BXoe B aeranjep pasHa 19 °C.
Onpeaenuth XoNIoamIbHBIA Ko durmenT, sxcepreruueckuii KI1/[ ycraHOBKY U yaenbHYIO
TEIUIOTY, OTBOAMMYIO OT KoMITpeccopa. Bo3ayx — uieanbHelii ra3 ¢ mokasareneM ainadaTsl
paBHBIM 1.4, cKaTHE B KOMIIPECCOPE MOTUTPOITHOE C TOKA3aTeaeM MOJUTPOnsI 1.25.

4.1. Peanbusblii komnpeccop. MaankaropHas quarpamMmMa pabodero nporecca. Pabora cxxaTus.
[Tpou3BoaUTENBHOCTD U KOA(D(UILIUEHT MOJauH.

2. CxeMbl XOJIOJUJIbHBIX MAaIlIMH € PA3JIMYHBIMU CXCMaMHU OXJIAXKICHUSA 00BEKTA.

3. BozaymHas XonoauiibHas yCTaHOBKA OCHAILEHA OXJIaXAaeMbIM KoMipeccopoM. Ha Bxone B
KoMmmpeccop Bo3ayx umeer gasienue 0.25 MIla u remneparypy -5 °C. Ctenens cxaTus B
KOMIIpECCope paBHa 4, a TeMmreparypa Bo3ayxa Ha BxoJie B aetanaep pasHa 21 °C. Onpenenutsb
XOJOAMIBHBIN K03 duimenT, skceprerrnueckuii KI1J] ycTaHOBKY U yIeIbHYIO TEIUIOTY,
OTBOJIMMYIO OT KoMIpeccopa. Bo3ayx — uaeanpHblil ra3 ¢ nmokasaresnem aguadaTsl paBHbIM 1.4,
cKaTHe B KOMIIPECCOPE MOJIUTPOITHOE € MTOKa3aTeleM MoauTporsl 1.25.

5.1. IlpeumyiiecTBa 1 HEAOCTATKY IPUMEHEHHUSI MHOTOKOMIIOHEHTHBIX Pa004MX TeJ B
XOJOAUIBHBIX ycTaHoBKaX. Kimaccudukarmst MPT.

2. [InactuHyaTo-poTopHBIi KoMipeccop. [Ipunuun neiicteus. [IpeumyniecTBa U HEJOCTATKH.

3. ITapoBasi X00ANUIbHAS MAILIMHA C PETE€HEPATUBHBIM TEINIOOOMEHHUKO PabOTaeT Ha dTaHe.
Temmnepatypa xnanarenTa B ucnapurene pasHa 184,3 K, a B konnencarope — 255,1 K.
OOpaTHBIii MOTOK B pEreHEPaTUBHOM TEINIOOOMEHHUKE: Ha BXOJE XJIaJIJar€HT HaXOJAUTCS B
COCTOSTHUU HACBIIIECHHUS, @ HAa BBIXOJIE — IIEpErpeThlid nmap, neperpes cocrasisier 14,9 K.
[Tpstmoii MOTOK: Ha BXOJI€ HACKIIIEHHAs KMJIKOCTh, Ha BBIXOJIE — NEPEOXIIAXKIEHHAs )KUJIKOCTb.
OnpenenuTs X0I0AUIbHBIN KO3 (UIIMEHT YCTaHOBKH, 3kcepreruueckuit KI1J[ yctanoBku u
TEIUIOBYIO Harpy3Ky Ha KOHJIEHCATOoP.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.0T 4ero 3aBUCHUT XOJIOAUIBHBIA KOApdumeHT oopaTHoro nukia Kapuo?
OtBeThI:
VYcTHBIN OTBET
BepHblii OTBET: OT TEMIIEpaTypbl OKPYXKAIOIIEH CPeIbl U TEMIIEPATYPHI OXJIAKIAEMOTO
o0BeKTa
2.X010101IpOU3BOIUTENBHOCTD — 3TO?
OtBerTsI:
VYCTHBIN OTBET
BepHblii 0TBET: KOJTMYECTBO TEIIOTH OTBOAMMOE OT OXJIaKJaeMOro 00beKTa
3.VY xako# X0JOAWJIBHOM MallIMHBI BBIIIE X0JI0J0NPOU3BOAUTENBHOCTD C IPOCCENIEM WU
netanepoM? (Ipy IPOYMX PABHBIX )
OtBeThI:
VYcTHBI OTBET
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BepHblil OTBET: ¢ HeTaHIepoOM

4. Yemy paBeH K0dhOHUIMESHT MOIa4U UACATBHOTO KOMITpeccopa
OTBeTHI:

VYcTHBI OTBET
Bepuriii otBert: 1

5.K KkakoMy THIT OTHOCUTCS CIUPaIbHbIA KOMIIpeccop?
OTBeTHI:

VYcTHBI OTBET
BepHblii 0TBET: 3T0 KOMIIPECCOP 0OBEMHOTO ICHCTBUS

2. Komnerenuust/Mugukarop: NJI-1nk2 BiageeT ocCHOBHBIMU METOAaMH | TIOJIXO/IaMH,
MPUMEHSIEMBIMU TIPU aHAIIN3€ PaObOThI HU3KOTEMIIEPATYPHBIX CUCTEM

Bomnpocel, 3axanus
1.1. CxeMa X0JI0JUIIbHON MAllIMHBI C PEBEPCUBHBIM PEKUMOM.

2. llux mapoBo# XOJO0AUIIBHON MAIMHBI ¢ POCCeieM B 00J1acTH BlaxHOTO napa. Pabora
UKJa. X0JI0JO0MPOU3BOIUTENBHOCTD, XOMOAUIbHBINA K03 duimeHt. Jx3erernueckuit KIT/I.

3. Jlns paGoThl BO3AYIIHON XOIOAMIbHBIN MamuHbl (XM) HE00X0IUMO ONpEeeIUTh
ONTUMAJILHOE YHMCJIO CTYIIEHEH CXKaTHsl B KOMIIPECCOPE, YTOOBI TEMIIEpPATypa BO3lyXa HE
npesbiana 60°C. JlaBnenue Bo3ayxa Ha Bxoze B komnpeccop 0.1 MlIla u temneparypa 5°C.
st paboTel XM naBrieHue HarHeTaHus JTOJDKHO ObITh paBHO 0.8 MIla. Onpenenuth 9uciio
CTyIEHEH KOMIpeccopa, YAOBIECTBOPSIOIIETO 3aJaHHBIM YCIOBUSM, yIEIbHYIO TEIUIOTY,
OTBOJMMYIO OT BO3/lyXa B HMJIMHAPAX KOMIIPECCOPa M B MPOMEKYTOUHBIX TETTIOOOMEHHHKAX, a
Takke paboTy kommpeccopa. [Ipu pemeHnn 3a1a4u NpUHATh, YTO KOMIIPECCOP UJICATbHBIN,
IIPOLIECC CKATHUS B HEM MOJIUTPONHBIN (n = 1.25).

2.1. vk mapoBo# XONOAWIBHOM MAILTUHBI C IETAaHAEPOM B 00JIaCTH BIaKHOTO mapa. PaboTa
[IUKJIA. XO0JIOOMPOU3BOIUTEILHOCTD, XOIOAUIBHBIN KO3 duninent. Dxceprernueckuit KIT/1.

2. bertoBble xonoaunbHble npudopsl. Knaccuduxanus. OcnoBHble 2eMeHThl BXII.

3. BozaymiHast XonmoauiibHAsl YCTAHOBKA UMEET XOJI0I0NPOU3BOAUTENBHOCTE Q = 350 kBT.
JlaBneHue BcacsiBaHUS B aguabaTHOM KoMmIiipeccope pasHo 0.1 MIla, a remneparypa Bo3ayxa
paBna 10°C. Tlocne cxxatust BO3ayx uMmeet temrepatypy 60°C, 3ateM OH OXJaxaaeTcs B
TerIooOMeHHuKe 10 Temnepatypsl 18°C u nonanaer B getanaep. OnpeaesnTh X0J0MIbHbINA
koa¢¢umeHT u sxkcerernueckuid KI1J[ ycraHoBku U pacxoj Bo3ayxa. Bo3ayx — naeanbHbIi
ras, mokasaTelnb ajuadaTsl paBeH 1.4.

3.1. Uneanbublit koMmnpeccop. MuaukatopHas quarpaMmma pabouero mpoiiecca KoMmmpeccopa.
Pabora cxxarusi.

2. ToproBoe xonoaunsHoe obopynoBanue. Haznauenne. Knaccudukanus.

3. ITapoBast X0noAUIbHAS MAIlIMHA C PETeHEPATUBHBIM TEMIO0OMEHHUKOM UMEET
xonononpounsoautenbHocTh 450 kBT. Temneparypa xnanarenta (R134a) B ucnapurese paBHa
258 K, a B konzaencatope — 300 K. O6paTHbIil TOTOK B pereHepaTUBHOM TEIJIO0OMEHHHKE: Ha
BXO/I€ XJIaIar€HT HaXOJIUTCSI B COCTOSIHMM HACBIIIEHUS, @ Ha BBIXO/I€ — MeperpeThiil map,
neperpes coctasisger 22 K. ITpsiMoli TOTOK: Ha BXOZ€ HACBIILIEHHAs! )KUJIKOCTh, Ha BBIXOJE —
nepeoxsiaxaeHHas KUAKOCTh. OnpeaenuTh X0IOAWIbHbBIN KO3 (OUIIMEHT YCTaHOBKH, PacXo/]
XJagarenra, skcepreruueckuid KIIJ[ ycraHOBKY U TEIIOBYIO Harpy3Ky Ha KOHJIEHCATOP.

4.1. O6parssiii nuka Kapro. Pa6ota nukina. Xomo10nmpou3BOAUTEIFHOCTD, XOI0MIIbHBIN

KO3 PHUIIHUEHT.
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2. XonoauibHbIN TpaHcopT. Buasl xonogmibpHOTO Tpancnopra. Kiaccudukarms.

3. [TapoBas xoyi0IMIIbHASI MAIIIHA C PEreHEPATHBHBIM TEIIIOOOMEHHHKOM padoTaeT Ha (ppeoHe
R23. Temneparypa xnagarenra B ucnapurene pasia  -82,3°C, a B konaeHcarope — -40,4°C.
OOpaTHbIil TOTOK B pereHePaTHBHOM TEIUIOOOMEHHHKE: Ha BXO/IE XJIaJareHT HaXOAUTCS B
COCTOSTHUU HACBIIIEHHUS, @ Ha BBIXOJIE — IIEPErpeThIi nap, neperpes cocraniser 22,3 °C.
[IpsiMoii TOTOK: Ha BXOJIE HACHIILICHHAS JKU/IKOCTh, Ha BBIXOJIE — MIEPEOXJIAXKICHHAS JKUIKOCTb.
Onpenenutb X0I0AUIBHBIN KOA((UIIMEHT YCTaHOBKH, 3kceprerruueckuii KI1J[ yctanoBku u
TEIJIOBYIO HArpy3Ky Ha KOHJIEHCATOP.

5.1. O6parnsrii mukia Kapao. Pabora mukia. Xoxog0npou3BoIuTENbHOCTh, XOIOIUIBHBIN

ko3 uImeHT.

2. OceBoii kommpeccop. [Ipunuun aeiictBus. [IpenmyiiecTsa u HEAOCTATKHU.

3. Bo3ayuiHast Xon0AMIbHASL YCTAHOBKA UMEET XOJIOA0NPOU3BoAUTENbHOCTh Q = 150 kBT.
JlaBneHue BcaceiBaHMs B afnadatHoM Kommpeccope paBHo 0.15 Mlla, crenens cxarust
BO3/1yXa B komnpeccope — 2. Temneparypa Bo3ayxa Ha Bxoje B komnpeccop pasHa 0°C, a
TeMIIepaTypa BO3/1yXa Ha BXOJI€ B paclIUpUTEIbHYyI0 MamuHy paBHa 20°C. OnpenenuTsb
XonoauiIbHBINA K03 duiment u sxcerernyeckuit KI1/1 yctanoBku u pacxox Bo3znyxa. Bozmyx —
UJeabHBIN ra3, MOKa3aTelb afuadaTel paBeH 1.4.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Knaccudukaius Xoa0uIbHbIX KOMIIPECCOPOB 10 MPUHIIUITY JCHCTBUS
OTBeETHI:

YCTHBIN OTBET
BepHbIii 0TBET: KOMITPECCOPHI 00BEMHOTO ACHCTBHS, KOMIIPECCOPHI JUHAMUYECKOTO
e CTBUS

2. Koapduuuent nogaun kommnpeccopa — 310?
OTBeTHI:

YCTHBIN OTBET
BepHriit 0TBET: OTHOIIIEHUE ACHUCTBUTEIHLHON 00BEMHOM MPOU3BOIUTEILHOCTH K
TEOPETUUYECKON

3.XononunbHbIi K03GGUIHEHT — 3TO?
OTBeTHI:

Y CTHEIN OTBET
BepHnsiii orBeT: OTHOIIEHHE XOJIOAONPOU3BOIUTEILHOCTH K 3aTPAYMBAEMOM B IIUKJIIE
paboThl

4.Kak u3MeHUTCS XOJOMIbHBIN Koddduirent odparHoro mukia KapHo, ecinu 3aMeHHUTH

¢dpeon R22 na R1343a?
OTBETHI:

Y CTHEIN OTBET
Bepnsiit orBetr: He uamenurcs

5.Kak n3menutcst koapPuImeHT noaayuu, €Ciiv yBeJIUIUTh CTENEHb CKaTHsl pabodero Tena
OTBETHI:

Y CTHEIN OTBET
BepHplil 0OTBET: YMEHBIIUTCS

II. Onucanue wikanvl oueHuBanUA

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMkax "0a30Boro"
ypOoBHsI. BOJIBIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Matepuana ecTb He3HAUYNUTEILHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHs. OCHOBHAsI 4acTh 3aJIaHUs BHIMIOJTHEHA BEPHO. Ha BOIIPOCHI YTIyOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
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