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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn A.M.
Bnageney, JomaweHko A.M.
HpeHOI[aBaTeJIL Wpentndukatop  RB5dB8d5bd-DomashenkoAM-6b40f7 HOMa]_HeHKO
JI0JDKHOCTh MOJITUCh aciuupoBKa
P
TIO/TTUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
o0OpazoBarenbHON TTe— KpioKos AT
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
3aBeHyIOH-IHH . 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. I[TIK-2 CiocobeH nmpoBOAUTH pacu€THO-TEOPETUUECKUE U IKCIIEPUMEHTAIILHBIE UCCIIETOBAHUS
TEIUIOIMIPABIMUYECKUX MPOLIECCOB B KOHCTPYKLUAX HU3KOTEMIIEPATYPHBIX YCTaHOBKaX
NJ1-4 Cnocoben npuHUMAaTh U 000CHOBBIBATH KOHKPETHBIC TEXHUYECKHE PEILICHUS IPU
BbIOOPE CXEMHBIX PEIICHUH U 000pyI0BaHUS /11 HU3KOTEMIIEPATypPHBIX YCTaHOBOK.

2. IIK-3 T'oTOB caMOCTOSITENILHO ONPENEIATh HAIPABICHUE U XapaKTEP MPOBOAUMBIX
MCCJICIOBAHNH, YUYUTHIBATH COBPEMEHHBIC TEHCHIIMN Pa3BUTHSI HU3KOTEMIIEPATyPHON TEXHUKHU
NJI-1 Bnaneet cnocobamu pemieHus: GU3NKO-TEXHUYECKUX U MHKEHEPHBIX MPOOIeM B

COBPEMEHHBIX HU3KOTEMIIEPATYPHBIX YCTAHOBKAX

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. Pacuer npoccenbHO-2KEKTOPHON CTYIIEHU OXFIDKUTEIS pupoaHoro ra3a (KonrponsHas
pabora)
2. Pacuer mporecca 3aX0J1aKUBaHHUsI CUCTEMBI XpaHEHHSI KPUOTCHHBIX MPOTYKTOB
(KonTpoabpHas pabora)
3. Pacuer mporiecca oxJiaxaeHusi KpHOTEHHOTO TIPOJIYKTa B pe3epByape U Ha IMOTOKE B
nporiecce 3anpaBku (KonTposiapHas pabora)
4. Pacuert mporiecca XpaHeHHs. KPUOTEHHOTO MTPOAYKTa B pe3epByape C 3aKPHITHIM
razoocpocom (KonrpomnbHas pabora)

BPC aucuunjanubl

2 cemecTp
Beca KOHTpOIBbHBIX MeponpusaTHil, %
Nunekc KM- | KM- | KM- | KM-
Paznen nucuuninHb KM- 1 5 3 4

Cpox KM: 4 8 12 16

IIpoexTupoBaHuEe HU3KOTEMIIEPATYPHBIX CUCTEM OXKUKEHUS,
TPAaHCIOPTUPOBAHUS, XPAaHEHHUSI B pe3€pByapax KPUOTE€HHBIX

IPOJYKTOB

[TpoexTrpoBaHNe HU3KOTEMIIEPATYPHBIX CUCTEM OXKIKEHUS,
TPaHCIIOPTUPOBAHMS, XPAaHEHUS B PE3€pByapax KpHOT€HHbIX +
IPOJYKTOB

[IpoexTupoBaHue HU3KOTEMITEPATYPHBIX CHCTEM
TEPMOCTATUPOBAHMS U BbIJIAYM KPUOTEHHBIX MPOAYKTOB
MOTPEOUTEIISIM B KUIKOM HJIM Ta3000pa3HOM COCTOSTHUM

HpOCKTI/IpOBaHI/Ie HU3KOTCMIICPATYPHBIX CUCTCM
TEPMOCTATUPOBAHHNA U BbIJJAYH KPUOTCHHBIX IMTPOAYKTOB




MOTPEOUTEIISIM B KUJIKOM HJIH Ta3000pa3HOM COCTOSTHUH

CXeMHO-TEeXHOJIOTHYECKHUE U KOHCTPYKTOPCKUE PELICHUS
KPUOTEHHBIX pPE3€pBYapOB, 3alI0PHO-PETYJINPYIOLIEN U
peIOXPaHUTENBbHOM apMaTypbl, TPyOONPOBOJIOB

CXeMHO-TEXHOJIOTMYECKUE U KOHCTPYKTOPCKUE PELICHUS
KPUOTEHHBIX PE3€pBYapOB, 3alI0PHO-PETYJIUPYIOLIEN U
IpeJOXPaHUTEIBHON apMaTyphl, TpyOOIIPOBOIOB

TexHoorus OKCILTyaTalluu CUCTEM

TexHoorus OKCILTyaTalluu CUCTEM

TepMOI[I/IHaMI/I‘-IeCKI/IC OCHOBBLI ITPOCKTUPOBAHU A
HU3KOTCMIICPATYPHBIX YCTAHOBOK

TCpMOI[I/IHaMI/I‘-IeCKI/IC OCHOBBLI ITPOCKTUPOBAHU A
HU3KOTCMIICPATYPHBIX YCTAHOBOK

IIpoekTupoBaHNE KPUOTEHHBIX YCTAHOBOK OKHMKEHHS BOJIOPOJA C
UCIIOJIB30BaHUEM METOZA IPOCCEINPOBAHUSA C IIOIyYCHUEM
HOPMAaJIbHOT'O ¥ N1apOBOI0POJ1a IPOMBIIUIEHHOr0 MaciTaa.

HpOCKTI/IpOBaHI/Ie KPHUOI'CHHBIX YCTAHOBOK OXMWXKXCHUA BOAOPOAa C
HCIIOJIb30BAHUEM MCTOAA APOCCCIIMPOBAHUA C ITOJTYUCHUCM
HOPMAJIBHOI'O U ITapOBOAOPOJda MTPOMBIIIJIICHHOI'O Macitrada.

[IpoexkTupoBaHue HUIKOTEMIIEPATYPHBIX YCTAHOBOK OXKMIKEHUSI
IPUPOJTHOTO rasa.

[IpoexkTupoBaHue HU3KOTEMIIEPATYPHBIX YCTAHOBOK OXKMIKECHUS
IPUPOJTHOTO rasa.

Bec KM:

25

25

25

25

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud




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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-2 N-4rik-2 CriocobeH | 3HATh: Pacuer nmpouiecca xpaHeHUs1 KPUOTEHHOTO MPOAYKTA B pe3epBYyape C
MIPUHUMATh U OOOCHOBBIBATh | OCOOEHHOCTH CXEMHO- 3aKpBITHIM Ta300cpocoM (KoHTponbHas padoTa)
KOHKPETHBIC  TEXHHYECKHE | TEXHOJOTHYECKHX pemieHui | Pacder nqpoccebHO-3KEKTOPHON CTYIICHH OXKFKUTENS IPUPOTHOTO Ta3a
pelIeHUsT  MpU  BBIOOPE | IIPU IPOCKTHPOBAHUH (KonTponbsHas pabora)
CXEMHBIX  pENICHHH W | CUCTEM OXIKCHUS,
o0opynoBaHus JUTS | HAKOTLJICHUSI, XPAHEHUS,
HU3KOTEMITEPATYPHBIX TEPMOCTATHPOBAHUS H
YCTaHOBOK. BBIIAYU TIOTPEOUTEITIO
KPUOTEHHBIX TPOTYKTOB
YMeTs:
MIPOBOIUTH
TEPMOAMHAMHYECKUN pacyeT
OKMKUTEIIEHBIX YCTAaHOBOK
(Boopoa, MpUPOTHOTO
rasa)
I1K-3 N-1nk-3 Brnaneer | 3Hath: Pacuyer nporiecca 3ax0iaXKUBaHUs CUCTEMBI XpaHEHUSI KPUOTEHHBIX
crocobamu pemenus | TepMOAMHAMUYECKHE npoaykroB (KontpoinbHas padoTa)
(U3UKO-TEXHUYECKUX U | METOJIBI aHATH3a Pacuer mpotiecca oxyaxaeHusI KpHOT€HHOTO MPOIYKTa B pe3epByape U Ha
WH)KEHEPHBIX TMPOoOJeM B | XOJOAUIBHBIX IIUKJIOB nmoToke B mporiecce 3anpaBku (KontponbHas padota)
COBPEMEHHBIX (HTPOMUUHBIN U
HU3KOTEMITEPATYPHBIX IKCEPreTUICCKUH )
yCTaHOBKax YMmerb:
MTPOBOIUTH

TepMOIII/IHaMI/I‘-ICCKI/Iﬁ aHaJIn3
XOJOJHUJIIbHBIX ITUKJIOB




(Bomopoia, mpuUpPOIHOTO
rasa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Pacuer npouecca 3ax0/1a:KUBAHNSI CHCTEMbI XPaHEeHHSI KPUOTEHHBIX IPOAYKTOB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa nmpoBeaeHnss KOHTPOJILHOT0 Meponpusitusi: Beibop BapuanTa 3agaHusi, BpeMs Ha
MOJIFOTOBKY OTBETA, OTBET

Kpartkoe conep:xanue 3aganus:
Pacuer mporiecca 3axo1akUBaHUs CUCTEMbI XpaHEHUS! KPUOTEHHBIX MPOJTYKTOB -
WCIIOJIb30BAHUE TEPMOJIMHAMHYECKUX METOI0OB aHAIM3a XOJIOUIIbHBIX IIUKJIOB (SHTPOIHIHOTO
U DKCEPreTHYECKOr0)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: TEPMOJAMHAMUYECKUE 1.®akTopsl, onpeaessomue crnenupuieckue

METOJbl aHAJIM3a XOJIOAMJIBHBIX 0COOEHHOCTH CXEMHO-TEXHOJIOTMYECKUX U

LIUKJIOB (oHTpONMHHBIN u KOHCTPYKTOPCKHMX PELIEHUI KPUOT€HHBIX CUCTEM:
AKCEPreTU4ECKHUil) BO3/ICMCTBUE HU3KUX, IUKIMYECKUX TEMIIEPATYP, Y3KUI

JMarna3oH CUCTEM JKUJKOCTh-TIap, MOTEPU MPOIAYKTa 3a
CYET TEIUIOMPHUTOKA U3 OKPYKAIOIIEH Cpebl U
MPAKTHYECKH BCEX TEXHOJIOTMYECKUX Oleparui
(3axoyiayKMBaHMs, XpPAaHEHUsI, BHITECHEHUS, OXJIAKICHUS U
Jp.).

2.0co0EHHOCTH CXEMHO-TEXHOJIOTMUYECKUX PELICHUH pu
MPOEKTUPOBAHUU CUCTEM HAKOIJIEHUS, XPaHEHHUS,
OXJIQXKICHUS, TEPMOCTATUPOBAHUS U BbIIAYN
MOTPEOUTENO0 KPUOTEHHBIX MPOIYKTOB.
BrITecHUTENIBHEIN H HACOCHBIM CITOCOO BBIIAYHN
KHUIISIIIETO ¥ OXJIaXIEHHOTO MPOIYKTa, TPEUMYILECTBA U
HEIOCTATKH KAXKJIOT0 U3 3TUX CIIOCO0O0B;
TEPMOCTAaTHPOBAHHUE B pe3epByapax MoTpeduTenei no
CXeMaM C 3aMKHYTHIM KOHTYPOM IUPKYIISIITUU C
Pa30MKHYTBIM KOHTYPOM LUPKYJISLUHU, C
MOJTy3aMKHYTBIM KOHTYPOM; CXEMbI UPKYIISIIHOHHBIX
CUCTEM KPUOCTATUPYEMBIX 0OBEKTOB C HCIIOIh30BaHHEM
Hacoca, KOMIIpeccopa Wi ¢ KOHTYPOM €CTECTBEHHOM
UUPKYISUU; TBYXKOHTYPHBIE CATEIIIUTHBIE CUCTEMBI.
[IpoexTupoBaHuEe CUCTEMBI HAKOTUICHH S, XPAaHEHUS,
MepeoxJIaXaeHus eHTpansHoro 610ka PH «9ueprus»
YKUJKAM BOJIOPOJIOM M €T0 TEPMOCTATHPOBAHUSI.
3.IIpoexkTupoBaHNE CUCTEMBI XpAaHEHUS, 3alPABKH,
IYOOKOTO OXJIXKICHHS M TEPMOCTATUPOBAHUS KHIKOTO
KHCIIOpo/ia B OaKe KOCMHUYECKOTO Kopadiis «bypany.
[IpoexTrpoBaHUE CUCTEM XPAHECHHS, OXJIAKICHUS,
3anpaBKy, TEPMOCTATUPOBAHUS KUJKOTO KUCIOPO/a,
3anpasisiemoro B 6aku PH.




Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 3a4TCHO

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIH 3aJJaHue
BBITIOJTHEHO MTPABWIIBHO WJIU C HE3HAYMTEIbHBIMU HEJI0YeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHME HE BBIMOJIHEHO B OTBEICHHBIA CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO

KM-2. Pacyer npouecca XxpaHeHHsI KPpHOT€HHOI0 MPOAYKTA B pe3epByape ¢ 3aKPbITbIM

razoocpocom

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrpossHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOI0 MeponpusaTusi: BeiOop BapuaHTa 3a1aHus, Bpems Ha

IMOATrOTOBKY OTBETA, OTBET

Kpatkoe conep:kanue 3a1aHusi:

Pacuer npouecca xpaHeHHsI KpUOTEHHOTO MPOIYKTa B pe3epByape ¢ 3aKPBITHIM ra300CpocoM C
Y4€TOM O0COOEHHOCTH CXEMHO-TEXHOJIIOTHYECKUX PEIICHUN MTPU MPOSKTUPOBAHUH CUCTEM
OXKIDKECHMSI, HAKOTUICHHMSI, XpaHEHUs!, TEPMOCTATUPOBAHUS U BbIIAUU MTOTPEOUTEITIO

KPHUOI'CHHBIX IPOAYKTOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  OCOOEHHOCTH  CXEMHO-
TEXHOJIOTMYECKUX PELICHU Ipu

POCKTUPOBAHUU CHCTEM
OXMIKXCHU, HaKOIIJICHUA,
XpaHEHUs, TEPMOCTATHUPOBAHUS U
BBIJIAYN MOTpEeOUTEIIO

KPHUOI'CHHBIX IPOAYKTOB

1.Pa3paboTka KOHCTPYKIIMU PE3EPBYapOB U PEIICHUE
BOIIPOCOB: BBIOOPa POPMBI pe3epByapa, CUCTEMBI OIIOP
WM TIOJIBECOK, OOCECIICYCHHUS TEILIOBOI M30JISIINY,
crioco0a moIIepKaHus BaKyyMa B U30JISITHOHHBIX
MOJIOCTSIX, BEIOOpA KOHCTPYKIITMOHHBIX MAaTEPHUAJIOB U
JPYTHE BONPOCHL. AHATU3UPYIOTCS KOHCTPYKITUU
MOJIBECOK U OTIOP, MMOCKOIBKY OHU SIBIISIOTCS
BOKHEUIIIMMHU dJIEMEHTAMHU TETJIOBOM 3amuThl. CriocoObl
KOHCTPYKTHUBHOTO BBITMIOJTHEHHUS Y3JI0B BHIBOJIA TPYO st
3aIOTHCHUS U OTIOPOKHEHHSI PE3EPBYaPOB U JPYTHX
TpyOOIpoBo0B. TpeOoBaHUS K KOHCTPYKITUSM
TpyOOITPOBOIOB.

2.TemnnoBas 3amuTa MPOAYyKTa OT TEIUIONPUTOKA U3
OKPYKarOIIel Cpe/Ibl - KOMIUIEKCH MEPOTIPUSTH:
npuMeHeHne 3G(HEeKTUBHON TETTOBOM U30ISIIHH
MMOBEPXHOCTH BHYTPEHHETO COCY/Ia, palliOHATbHAS
KOHCTPYKIIUS KPEIUICHHSI COCY/Ia OTHOCUTEIHHO KOXKYyXa
M cXxeMa 0OBSI3KH BHYTPEHHETO Cocy/1a
TEXHOJOTHYeCKUMH TpyOornpoBogamu. [lokazarens
3(PEKTUBHOCTH TETIIIOBOM 3aIUTHI KPUOTCHHBIX
pe3epByapoB - OTHOCUTENIbHAS CKOPOCTh UCTIAPEHUS
XKHUJIKOCTH B €MHHITY BPEMEHHU (UCTIApSIEMOCTh
KuAKocTH). OCHOBHBIEC TUITBI TETIOBOM M30JISIIUN
KPHUOTEHHOTO 000PYI0BaHHUS, H30JISIIHOHHBIC MaTEPHAITBI
Y CIOCOOBI OAepKaHKsI TPEOyeMOoro Bakyyma.
[TpuHIUIHATBEHBIC CXEMBI KPHOCOPOITMOHHBIX YCTPOUCTB
JUISL TIO/JIEPKaHusl BAKYyMa B M30JISIIMOHHBIX MOJIOCTSX.




3.006ecrmeueHre YUCTOTH KPUOTCHHBIX TIPOTYKTOB
(Bomopona). TpeboBaHus K SKCILTyaTaIl[IH CHCTEM
TPAaHCIOPTUPOBAHUS U XPAHEHHUS )KUJIKOTO BOJIOPOJA.
[Topsitok npoBeAeHU TEXHOJOTHUYECKUX ONEpaLlUid,
IIOATOTOBKA PE3€pBYapOB U LIMCTEPH K HAMOJIHEHUIO
KUJKUM BOJIOPOJIOM, HATIOJTHEHUE UX JKUJIKHUM
BOZIOPOJIOM, TPAHCIIOPTUPOBAHKE K TOTPEOUTEITIO,
MPUEMKa IIUCTEPH U CIIUB JKUIKOTO y TOTpeduTes,
BO3BpAT LHUCTEPH, NEPUOJNYECKUNA OTOTPEB.

4. MeToIMKH pacyeTa CoJIep KaHusl IPUMECEH B )KUIKOM
BOJOpOJE. AHATUTUYECKHUI METOJ ONPEIEICHUS
coJiepKaHusl IpUMeceH B AKUIKOM BOJAOPOJIE.
5.MeToauku pacuera coaepKaHus IPUMECEH B )KUIKOM
BOJIOpOJC. AHATUTUYECKHUI METO]I OTpeIeICHUs
coJiepKaHus IPUMECEH B KUAKOM BOJOPOJIE.
6.TpeboBaHus K SKCIUTyaTallMK CUCTEM XPaHECHHUS.
[Topsaok npoBeIeHNs TEXHOJIOTMYECKUX OIepaluii:
XpaHEHHE, IEPUOIUYECKUNA OTOIPEB, TEXHOJIOTUYECKUI
razocopoc. TpeboBanue 6€30MaCHOCTH: aBapUHHbIE
CUTYAllMU U MEPbI UX JIMKBUJALUU.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeH0" BhICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUIILHO WM C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu 8vlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3a/laHue He BBIMTOJIHEHO B OTBEJICHHBIN CPOK MM Pe3yIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-3. Pacuer nponecca oxJiakaeHnsi KPHOT€HHOT0 MPOIYKTA B pe3epByape U Ha
MOTOKe B Mpolecce 3aPaBKu

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBefeHHsi KOHTPOJIBHOI0 MeponpusaTusi: BeiOop BapuaHTa 3a1aHus, Bpems Ha
IIOATOTOBKY OTBETA, OTBET

Kparkoe conep:kanue 3a1aHus:
Pacuer nporiecca oxaaxeHHs KPHOTEHHOTO MTPOAYKTa B pe3epByape U Ha MOTOKE B IpoIiecce

3aIIpaBKH - TCpMOI[I/IHaMI/I‘-ICCKI/Iﬁ aHaJIn3 XOJOJHJIbHBIX ITMKJIOB (BOI[OpOI[a, MMpupoaAHOTro 1“3.38.)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTn: MPOBOJUTH 1.OcHoBHbIe MoN0XkeHUS «TeopeTHueckux OCHOB
TEPMOJIMHAMUYECKU T aHaJn3 KpHOTeHHOW TexHukn». O0parHbii uki KapHo,
XOJIOAWIBHBIX IUKIOB (BOAOPOA, WJeaNbHBIN UK, MUHIMAaJIbHAs pPadoTa OXKIKEHUS,
MIPUPOTHOTO Ta3a) HEOOPAaTUMOCTh U 3aTPaThl pabOTHI, OCHOBHBIE MTPOIIECCHI

JUISL TIOJYYEHUsI HU3KUX TEeMIIepaTyp, Ki1acCHpUKaIHs
KPUOTEHHBIX IIUKJIOB, BUbI TOTEPH U 3(PPEKTUBHOCTH
peanbHBIX LMKIIOB, METOJI YHEPTETHUECKOro OanaHca,
11eJ1eC000pa3HOe YHCIIO CTYNEHEH NPEeABAPUTEIBLHOIO




OXJIAKJICHUS, TEMIIEPATYPHBIE YPOBHH,
TEPMOJIMHAMUYECKUN aHATU3 LIUKIIOB.
2.CXeMHO-TEXHOJIOTHYECKHUE PEIICHUS BOJIOPOIHBIX
0KMIKUTEJIEN BBICOKOT'O JABJICHHUS C S-F0 CTYNIEHAMU
MPEIBAPUTEIHHOTO OXJIAKICHUS.
3.CXeMHO-TEXHOJOTUYECKHE PELIEHUS BOAOPOIHBIX
OXKMKUTEJIEH CPETHEr0 NABJICHUS C TPEMsI
JETaHJCPHBIMU CTYIIEHSIMU MPEABAPUTEIHHOTO
OXKIDKCHHSI I OJTHOM CTYIIEHBIO JKHJIKOTO aTMOC(hEepHOTO
azora.

4.CXeMHO-TEXHOJIOTHYECKHUE PEIICHUSI KPUOTEHHBIX
YCTaHOBOK OKMKEHHUS BOJIOPOJia C BHEIIHUM T'€JTMEBbIM
XOJIOJMIBHBIM ITUKJIOM.

5.CXeMHO-TEXHOJIOTHYECKHUE PEIICHUS YCTAaHOBOK
MOJTYYEHUS JCHTEPHS] METOJIOM PEKTU(MUKAITUHN KHUIKOTO
BOJIOPO/IA.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evinonerus 3Hanus: OleHKa "3a4TeH0" BBICTABIISETCS €CIIN 3aJjaHue
BBITIIOJTHEHO MTPABUIIBHO MJIH C HE3HAUNTEIbHBIMU HEJIOUeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu 6blnoanenus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEICHHBIA CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO

KM-4. Pacuer IlpOCCCJII)HO-Z))KeKTOpHOﬁ CTYIICHH OYKHKUTE/ISI IPUPOJAHOIo ra3a

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOI0 MeponpusaTusi: BeiOop BapuaHTa 3a1aHus, Bpems Ha

MMOATOTOBKY OTBETA, OTBET

Kparkoe conep:kanue 3aaHus:

Pacuer npoccenbHO-37KEKTOPHOM CTYNEHU OXKMKUTENS PUPOTHOTO ra3a -
TEPMOJIMHAMHUYECKHUI pacyeT 0’KMKHUTEIbHBIX YCTAaHOBOK (BOI0PO/1a, MPUPOIHOTO ra3a)

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: MIPOBOJUTH
TEPMOJIMHAMUYECKUI pacuer
OKHMKUTEIIBHBIX YCTaHOBOK

(BozmopoJia, MpUPOAHOTO Ta3a)

1. Tennodusnyeckre cBOMCTBA U TEXHOJIOTHYECKUE
ocobennoctH CIII', moskapoB3pbIBOONIACHOCTD U
9KOJIOTUYECKHE TPOOIEMBI.

2.Tepmoaunamuueckast 3pPeKTUBHOCTD OKMKUTENEN
MIPUPOJHOTO Ta3a ¢ Pa3IMYHBIMU XOJIOJUIbHBIMU
[IHMKJIAMH C a30THBIM JETaHEPHBIM UKIOM U XM; ¢
a30THBIM JIeTaHAECPHBIM LUKIOM 0e3 XM; ¢ IMKIOM Ha
CXA ¢ npoccenbHbIMU CTYITEHSIMU.

3.ba3zoBble KPYITHOTOHHAXHBIE 3aBOBI M CIIOCOOBI
OKMKEHHS PUPOJHOTO ra3a. AHAIU3 TEHACHLIUN
pa3BUTHA ra30BOM IPOMBIIIIIEHHOCTH B MUPOBOU
npakTtuke. KpynmHoroHHaxHbie oxvxutenu [117,
IIOCTPOEHHBIE N0 KACKAIHOMY KJIIACCUUYECKOMY LIUKILY.
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Kpynnoronnaxnsie oxrxutenu [I°, moctpoenHsie mo
nukiy «IIpuxoy.

4 KpynHoTtoHHaxkHbIe oxmkutenu [1I7, moctpoeHHbie 110
nukiy OKIL] ¢ mpenBapuTeIbHBIM IPONAHOBBIM
OXJIQXJICHUEM. Y CTAHOBKHU OKM)KEHHUSI IPUPOJIHOTO ra3a
Ha 6a3e AT'HKC. YcraHOBKY OKMKEHUS IPUPOAHOTO
ra3a Ha 0a3e JeTaHJIePHbBIX a30THBIX I[UKJIOB.

Onucanue MKAJbI OICHUBaAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "3a4TeHo" BBICTaBJISETCS €CIIH 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAYNTEILHBIMHU HET0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISETCA €CIIH
3a/IaHKME HE BBIMOJIHEHO B OTBEJICHHBIN CPOK WIJIA PE3YJIbTaT HE COOTBETCTBYET 3a/IaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. ®axropsl, onpenenstonye cnenupruyeckrne 0coOEHHOCTH CXEMHO-TEXHOIOTUYECKHUX U
KOHCTPYKTOPCKHX PELICHUM KPUOTEHHBIX CUCTEM: BO3JIEHCTBUE HU3KUX, IUKINYECKUX
TEMIEPATYP, Y3KUI AMANA30H CUCTEM KUAKOCTb-I1ap, IOTEPU IPOAYKTA 33 CUET TEIUIONPUTOKA
U3 OKpY’Karolel cpeibl M MPAaKTUYECKH BCEX TeXHOJIIOTMYECKUX OIepalii (3axXosiakuBaHus,
XPaHEHUs1, BBITECHEHUS, OXJIAXKACHUS U Jp.).

2. IIpoekTupoBaHUE CUCTEMbI XpPaHEHHSI, 3aIIPABKH, TTyOOKOTO OXJIAXKICHHS U
TEPMOCTATUPOBAHUS KHUJKOTO KHCIOpoJa B ake KocMUuecKoro kopadus «bypany.
[IpoexTpoBaHMEe CUCTEM XPaHEHMSI, OXJIAXKIEHUS, 3alPaBKH, TEPMOCTATUPOBAHUS KHUJIKOT'O
KHCIIOpO/a, 3anpasisieMoro B 6aku PH.

IIpoueaypa npoBenenust
Crnenoii BEIOOD 3a/1aHUA, BpeMsI Ha TOJITOTOBKY OTBETA, OTBET

L. Ilepeuens Komnemenyuit/uHOUKAMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAM 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuus/Muaukarop: N/1-4nk-» Crioco6eH npuHUMaTh 1 000CHOBBIBATH KOHKPETHBIC
TEXHUYECKHE PELICHUs IIPU BBIOOPE CXEMHBIX pelleHUi 1 000pyA0BaHUS JUIs
HU3KOTEMIIEPATYPHBIX YCTaHOBOK.

Bonpocsl, 3aganus
1.1. Oco0OeHHOCTH CXEMHO-TEXHOJIOTMYECKUX PEIICHUN ITPU MPOEKTUPOBAHUH CUCTEM
HaKOIJICHUS, XPAaHEHUS, OXJIAKICHUS, TEPMOCTATUPOBAHUS U BbIJIa4l OTPEOUTEINIO
KPUOTEHHBIX MPOAYKTOB. BBITECHUTENBHBIN U HACOCHBIH c11OCO0 BBIJIaYM KUIISIIETO U
OXJIQX/IEHHOTO IIPO/IYKTa, IPEUMYIIECTBA U HEJJOCTATKH KaXKA0I0 U3 3TUX CIOCOOOB;
TEPMOCTAaTUPOBAHUE B pe3epByapax MOTpeOuTeNel o cXxeMaM ¢ 3aMKHYThIM KOHTYpPOM
LUPKYJISLUU C PA30MKHYTBIM KOHTYPOM LUPKYJISLUH, C ITOJIy3aMKHYTBIM KOHTYPOM; CXEMBI
LHUPKYJISIUOHHBIX CUCTEM KPUOCTATUPYEMbIX 0OBEKTOB C HCIOIb30BaHHUEM Hacoca,
KOMIIPECCOpa WM ¢ KOHTYPOM €CTECTBEHHON LUPKYJISILINK; IBYXKOHTYPHBIE CaTEJNINTHBIE
cuctemsl. [IpoekTupoBaHnEe CUCTEMbI HAKOIIJICHUS, XPaHEHHU S, IEPEOXIIAXKIEHUS EHTPaIbHOTO
6soka PH «DQHeprus» ®uIKUM BOJIOPOJIOM U €T0 TEPMOCTATUPOBAHUS.

2. Pa3paboTka KOHCTPYKIIMU PE3epBYapoB U PELICHHE BOIPOCOB: BBIOOPA (hOPMBI pe3epByapa,
CHCTEMBI OTI0p WJIM TIOJIBECOK, 00ECIIeUeHNs TETIIOBOM N30IALUH, CrIoco0a MO IepKaH s
BaKyyMa B M30JISIIUOHHBIX MOJIOCTSX, BEIOOpa KOHCTPYKIIMOHHBIX MaTepUasoB U Apyrue
BONIPOCHI. AHAJIN3UPYIOTCSI KOHCTPYKIIMH ITOABECOK U OTOP, TOCKOJIBKY OHHU SIBIISIIOTCSA
BaXHEHIIMMU 3JIEMEHTaMU TETI0BOU 3aUThl. CriocOObl KOHCTPYKTUBHOTO BBITTOJIHEHUS
y3JI0B BBIBOJIa TPYO /7SI 3aMOTHEHUS M OTIOPOXKHEHHSI pe3epBYapoB U APYrUX TPyOOIPOBOIOB.
TpebGoBaHMs K KOHCTPYKIIUSIM TPyOOIIPOBOIOB

2.1. TemoBas 3amuTa NPOIYyKTa OT TEIJIONPUTOKA U3 OKPYKAIOLIEH Cpe/Ibl - KOMIUIEKCHI
MEPONPUITHIA: TpUMeHeHHE (P (HEKTUBHON TETJIOBON M30JISIIMH TOBEPXHOCTH BHYTPEHHETO
COCyZa, pallMOHAJIbHAsI KOHCTPYKLMS KPEIUIEHHs COCYla OTHOCUTENBHO KOXKYyXa U CXeMa
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OOBSI3KHM BHYTPEHHETO COCYy/1a TEXHOJIOTHUECKUMH TpyOorpoBogamu. [lokazarens

3¢ (PEeKTUBHOCTHU TETIOBON 3alIUThl KPUOTEHHBIX PE3€pPBYapOB - OTHOCUTEIbHASI CKOPOCTh
UCIIapEHUs KUIKOCTH B €AMHUILY BPEMEHH (UCTIAPSAEMOCTh KUAKOCTH ). OCHOBHBIE THIIbI
TEIIOBOM M30JILUU KPUOTEHHOT'0 000pyA0BaHNs, HU30JISLIMOHHbIE MaTepUabl U CIIOCOObI
noiIepKaHus TpedyeMoro BakyyMa. [[puHIUIuanbHbIE CXEMbI KPUOCOPOIIMOHHBIX YCTPONCTB
JUTSL IO/JIEP>KaHUs BaKyyMa B U30JISIIUOHHBIX MOJIOCTSIX.

2. ba3oBble KPYMHOTOHHA)KHBIE 3aBOJIBI U CTIOCOOBI OXKFIDKEHHSI IPUPOTHOTO Ta3a. AHAIN3
TEHJCHIIUU Pa3BUTHUS I'a30BOM MPOMBIIUIEHHOCTH B MUPOBOM MpakTuke. KpymHOTOHHA)KHbBIE
oxwmxurenu [1I', noCTpoeHHBIE O KaCKaJHOMY KJIACCHYECKOMY LUKITY. KpylmHOTOHHaKHBIE
oxmxutenu [1I°, noctpoennsie no mukiy «lIpuko». Kpynmnotonnaxusie oxuxurenu [117,
noctpoeHHsle 1o mukiny OKL ¢ npegBaputeabHbIM IPONAHOBBIM OXJIAXKIEHUEM. Y CTAaHOBKU
OXKIDKEeHHs pupoaHoro raza Ha 6aze AI'HKC. YcranoBkH 0XMKEHHUST TPUPOTHOTO raza Ha
0a3e neTaHACPHBIX a30THBIX ITUKJIIOB.

3.1. Meroauku pacyera CoAep KaHUs PUMeced B )KUIKOM BOJIOPOJIE. AHAIUTHICCKUN
METO/1 OIIPE/ICIICHUs COAEPKaHUsI IPUMECEN B J)KUJIKOM BoJopoae. MeTouka pacuera
HAKOIUICHUS MacChl KHCIIOPOJIa B pe3epByapax C KUIKUM BOJAOPooM. TpeboBaHUs K
SKCIULyaTaluuu cucTteM XpaHeHus. [lopsaaok npoBe1eHHs] TEXHOJIOTHYECKUX ONepallid:
XpaHEHUe, EpUOINYECKUI OTOrpeB, TEXHOJIOrnueckuil razocOpoc. TpeboBanue
0e30MacHOCTH: aBapUHHBIE CUTYallMU U MEPbI UX JINKBUAALIUU.

2. Temmodusnyeckue cBOMCTBA U TexHONIOTHYecknue ocooernnoctu CIIT,
M0KapOB3PHIBOOIIACHOCTD U AKOJIOTUYECKUe Mpobiembl. Tepmoannamuyeckas 3pHeKTUBHOCTh
OXKIDKUTEIIEH TPUPOTHOTO Ta3a C pa3IMYHbIMU XOJIOIUIBHBIMU ITUKIIAMHU C a30THBIM
JETAaHJCPHBIM IUKJIOM U XM; ¢ a30THBIM JICTaHACPHBIM UKIIOM 6e3 XM; ¢ rukiom Ha CXA ¢
JPOCCETBHBIMU CTYTICHIMHU.

4.1. CXeMHO-TEeXHOJIOTUYECKUE PELICHHs BOJOPOIHBIX OKMKUTENEH BHICOKOTO JAaBIICHUS C
5-10 CTYIEHSAMH MPEIBAPUTEIHLHOTO OXJIakAeHHs. CXEMHO-TEXHOJIOTHYECKUE PEIICHUS
BOJIOPOJHBIX OKMKUTEJIEH CPETHEro JaBJIEHUS C TPEMS IE€TAHICPHBIMH CTYTICHIMHU
MIPEABAPUTEIILHOTO OXKIKSHHS M OJTHOM CTYIEHBIO )KHIKOTO aTMoc(epHoro azora. CXeMHO-
TEXHOJIOTMYECKHUE PEIIEHUs KPHOT€HHBIX YCTAHOBOK OKMYKEHHUS BOJOPOJA C BHEIIHUM
TEJIMEBBIM XOJIOUIBHBIM MUKIOM. CXEMHO-TEXHOJIOTHYECKUE PEIICHUS YCTAHOBOK MOTYYSHUS
JneiTepus METOOM PEKTU(UKAIIMN KUAKOTO BOAOPOIA.

2. OcHoBHble nos10keHUs «TeopeTHuecKux OCHOB KpUOT€HHON TeXHUKM». OOpaTHBIN UK
KapHo, naeanbHblil HUKI, MUHUMaJIbHAs paboTa OKMKEHUS, HEOOPATUMOCTh U 3aTPaThl
paboThI, OCHOBHBIE MPOLIECCHI JUIS MTOJTyUEHHsI HU3KHX TeMIlepaTyp, Kiaccudukanus
KPUOTEHHBIX IIUKJIOB, BUABI HOTEPh U 3()(HEKTUBHOCTD peaIbHBIX LIMKJIOB, METOA
HHEPreTUYecKoro OanaHca, 1e1ecoo0pa3HOe YUCIIO CTYNEHEH MpeIBapUTEIbHOTO OXIaXKACHNU,
TEMIEPAaTypHbIE YPOBHU, TEPMOAMHAMUYECKUN aHAJIU3 LIUKJIOB.

5.1. Meroauku pacyera coaep KaHus MpuMece B )KUIKOM BOJIOpOJie. AHAIUTUYECKUI
METO/I OTIpe/IeTICHUS COZepKaHUs MpUMecel B )KUJIKOM Bojiopoje. MeToauka pacueTa
HaKOIIJICHUS MacChl KMCIOPOa B pe3epByapax C KUAKHUM BOJ0poIoM. TpeboBaHMs K
AKCIUTyaTaly cucteM XxpaHeHus. [lopsiiok mpoBeaeHUs TEXHOJOTHYECKUX ONepaluii:
XpaHeHHe, ePUOIMUECKII OTOrpeB, TEXHOJIOTHUYecKuil razocopoc. TpeboBanue
0e30MacHOCTH: aBapuiHbIE CUTYAllMU U MEPhI UX JINKBUAALINH.

2. OcHoBHbIe MoI0KeHUS «TeopeTHUecKnX OCHOB KPHOTEHHON TeXHHUKI». OOpaTHBIN IHKIT
Kapno, neanbHblil UK, MUHUMAaJbHas paboTa 0XKMKEeHUs, HeOOPaTUMOCTh M 3aTPAThI
paboThl, OCHOBHBIE MTPOLIECCHI AJIs MOJIYUYE€HUsI HU3KUX TEMIEpaTyp, Kiaccupuxarus
KPHOTE€HHBIX LIUKJIOB, BU/BI TOTEPH U 3(P(PEKTUBHOCTH PEAbHBIX LIUKIIOB, METOJT
HHEPreTUIECcKOro danaHca, 1e1ecoo0pa3HOe YUCIIO CTYNEHEH PeIBapUTEILHOTO OXIaKACHNUS,
TEMIIEpaTypHbIE YPOBHHU, TEPMOJIUHAMUYECKUHN aHAJIU3 LIUKIIOB.
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MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Tepmoctar
OTtBeTsI:

YcTHBIN OTBET
Bepusrit otBet: TepmocTaT — npuOOp I OICPIKaHUS IIOCTOSTHHON TeMIIEpaTyphl.
[Monnep>kanue TemnepaTypsl oOecreunBaeTcst 1100 3a CYET UCTIONb30BAHUS
TEPMOPETYJIATOPOB, JINOO OcylIecTBIeHnEeM (a30BOTo nepexo/a (Harpumep, TastHie
npaa). Jns yMeHbIIeHus MoTeph Terla WK X0JI0Aa TEPMOCTaThl, KaK IIPaBUIIo,
TEIUIOU30JIUPYIOT, HO He Beeraa. LIInpoko n3BecTHb aBTOMOOUIILHBIE MOTOPBI, TJI€ JIETOM
HET HUKAKOM TETUIOM30JISIUU U 32 CYET IEUCTBUS BOCKOBBIX TEPMOCTATOB (Ha OCHOBE
Llepe3una) moaep;kuBaeTcs MOCTOSTHHAS TeMIIepaTypa.

2.Typboneranaep
OTtBeTsI:

YcCTHBIN OTBET
Bepusriit otBet: Jleranaep — ycTpoORCTBO, Mpeodpasyroliee BHYTPEHHIO YHEPTHUIO T'a3a B
MexaHH4YecKyto 3Hepruio. [Ipu 3Tom ras, coepias padoTy, 0XJ1ax/1aeTcsl.

3. Typbokomiipeccop
OTBeTHI:

VYcTHBI OTBET
Bepusriii otBet: TypOoxomiipeccop — 0000mEHHOE 0OMX0THOE Ha3BaHHE JTFO00M
SHEPreTHYECKON MallluHbI, QYHKIHUEH KOTOPOU SBISETCS UCIONb30BAaHNE KHHETUYECKOM
SHEPTUH Ta30B

4.Yt0 Takoe MpoBOJUMOCTH TPYOOIIPOBOAA
OTBeTHI:

VYcTHBI OTBET
Bepuprii otBet: [IpoBoIuMOCTh — BeIMUMHA, OOpaTHAS pacXomy.

5.01H0 13 BaKHENIINMX MPABUJI KPUOTE€HHON U BAKyYMHOM TEXHUKU
OTBeTHI:

YcTHBINM OTBET
Bepwnrriit orBeT: Crctema J10JKHA COAepKaTh MUHUMAIBHOE KOJTMYECTBO COSTUHEHUN U
TpyOOIIPOBOJIOB

2. Komnerennusi/Mugukarop: N/1-1nk-3 Brnageer cioco6amu perienust pU3snKo-TEXHUYECKUX U
MH)KEHEPHBIX MPOOJIEM B COBPEMEHHBIX HU3KOTEMITEPATyPHBIX YCTAHOBKAX

Bonpocsl, 3aganus
1.1. ®akropsl, onpenensolye cuenuduueckre 0coOOEHHOCTH CXEMHO-TEXHOJIOIHYECKUX U
KOHCTPYKTOPCKHX pCHIeHI/Iﬁ KPHUOICHHBLIX CUCTCM! BOSHCﬁCTBHe HU3KHUX, IUKINYCCKUX
TEMIIEPATYP, Y3KUI AMANA30H CUCTEM KUAKOCTh-IIap, IOTEPU NPOAYKTA 3a CUET TEIUIONPUTOKA
13 OKPY)KAIOMIECH CPeJlbl M MPAKTHIECKH BCEX TEXHOJOTUUYECKHUX OTIEpAINi (3aX0MaKUBaHUS,
XPaHEHUs, BBITECHEHUS, OXJIAXKACHUS U p.).

2. IIpoekTHpoBaHUE CUCTEMbI XpaHEHHsI, 3aIIPABKH, TTTyOOKOI0 OXJIAXKICHHS U
TEPMOCTAaTUPOBAHUS KUJIKOT0 KUCIOpoJia B 6ake kocMU4yeckoro kopabis «bypany.
IIpoexTupoBaHuE CUCTEM XPAHEHHUs], OXJIAXKICHUS, 3alIPaBKH, TEPMOCTATUPOBAHUS KUIKOTO
KHCIJIOPO/Ia, 3arpasisieMoro B 6aku PH.

2.1. ba3oBble KPYMHOTOHHAKHBIE 3aBOJIbI U CIIOCOOBI OXKIKEHHSI IPUPOTHOTO Ta3a. AHAIN3
TEHJICHLIMH Pa3BUTHS Ta30BOM MPOMBIIIJIEHHOCTH B MUPOBOU MpakTHKEe. KpyImHOTOHHAXHBIE
oxmxutenu I, nocTpoeHHbIe 0 KaCKaJHOMY KJIacCH4eCKOMY LUKIY. KpynnHOTOHHaXHbBIE
oxwxkurenu [1I', moctpoennsie no nukiny «lIpuko». Kpynnoronnaxusie oxuxnrenu I1I,

MMOCTPOCHHBIC 10 MUKITY OKH C IMPEABAPUTCIILHBIM ITPOITaHOBLIM OXJIAXKICHUCM. YcTaHoBKH
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OKMDKeHUs pupoaHoro ra3a Ha 6aze AIHKC. YcraHoBKY 0XKIKEHHS TPUPOIHOTO raza Ha
0a3e neTaHepHBIX a30THBIX IUKIIOB.

2. Oco0eHHOCTH CXEMHO-TEXHOJIOIMYECKHUX PEIIEHUH TP IPOEKTUPOBAHUN CHCTEM
HAKOIUJICHUS, XPAHEHUS, OXJIAKICHUS, TEPMOCTATUPOBAHUS U BbIIa4U TIOTPEOUTEIIO
KPHOT'€HHBIX POJYKTOB. BBHITECHUTENBHBIN M HACOCHBIN CIIOCOO BBIAAYM KHIISILIETO U
OXJIXKIEHHOTO IIPOIYKTa, IPEUMYIIECTBA M HEJJOCTATKH KaXKAO0T0 U3 3TUX CIOCOOOB;
TEPMOCTATUPOBAHUE B pe3epByapax MoTpeduTesel no cxemaMm ¢ 3aMKHYThIM KOHTYPOM
LUPKYJISLUU C pA30MKHYTBIM KOHTYPOM LIUPKYJISLUH, C [I0Jy3aMKHYTBIM KOHTYPOM; CXEMBbI
LUPKYJIALUOHHBIX CUCTEM KPUOCTATUPYEMBIX OOBEKTOB C UCIOIb30BAHUEM HACOCA,
KOMIIpECCOpa WM ¢ KOHTYPOM €CTECTBEHHON UPKYJISILIMY; IBYXKOHTYPHBIE CaTEJNIUTHBIE
cuctemsl. [IpoekTUpOBaHNE CUCTEMBI HAKOILIEHUS, XPAHEHHUS, IEPEOXIIAXKICHUS LEHTPAIbHOIO
osioxka PH «OHeprus» xKuAKUM BOJIOPOIOM U €70 TEPMOCTATUPOBAHUS.

3.1. ®dakrtopsl, onpeaensione crenuuieckue 0COOEHHOCTH CXEMHO-TEXHOJIOTHUECKUX H
KOHCTPYKTOPCKUX PEUICHUI KPUOTEHHBIX CUCTEM: BO3JICHCTBUE HU3KUX, IIUKINYECKUX
TeMIeparyp, y3Kuid THana3oH CUCTEM KUIKOCTb-TIap, HOTEPH MPOAYKTA 3a CYET TEIJIONPUTOKA
U3 OKPYXKAIOMIEH Cpe/ibl M MPAKTUYECKU BCEX TEXHOJIOTHUECKUX OIepaluii (3axolaXuBaHus,
XpaHCHUA, BBITCCHCHUS, OXJTIAKIACHUA U Ilp)

2. Oco0eHHOCTH CXEeMHO-TEXHOJIOTMYECKUX PEIICHUN TP MPOSKTUPOBAHUH CUCTEM
HAKOINICHUSA, XPAHCHUA, OXJIAXKIACHUA, TCPMOCTATUPOBAHUSA U BblAaA4YN HO’I’pe6I/IT€JIIO
KPUOTEHHBIX MPOAYKTOB. BBITECHUTENBHBII U HACOCHBIH CIIOCO0 BBIIAYH KUIISIIETO U
OXJIQKJICHHOTO MPOYKTA, MPEHUMYIIIECTBA U HEJOCTATKU KaXI0T0 U3 ITHX CIIOCOOO0B;
TEPMOCTAaTUPOBAHUE B pe3epByapax MOTpeOuTeNel Mo cXeMaM ¢ 3aMKHYThIM KOHTYPOM
OUPKYIALUY C Pa30MKHYTBIM KOHTYPOM LUPKYIIALNY, C II0JY3aMKHYTBIM KOHTYPOM; CXEMBI
HUPKYISIUOHHBIX CUCTEM KPHUOCTATHPYEMbIX OOBEKTOB C UCIIOJIb30BaHUEM HACOCa,
KOMIIpECCOopa Uik C KOHTYpOM €CTECTBCHHOM HUPKYJIAOUA; IBYXKOHTYPHBIC CATCIIJIMTHBIC
cucteMsl. [IpoekTupoBaHrEe CUCTEMBI HAKOIUJIEHUS, XpPaHEHUs, IEPEOXIIaXKACHUS LIEHTPAIILHOTO
6sio0xka PH «QHeprus» KUAKUM BOJIOPOJIOM U €70 TEPMOCTATUPOBAHUSI.

4.1. TlpoexTUpoBaHUE CHCTEMbI XPAHEHHUS, 3aMIPABKU, TTyOOKOTO OXJIAXKACHUS U
TEPMOCTATHPOBAHUSI JKUJIKOTO KHUCIOPO/Ia B 0aKe KOCMUYECKOTO Kopabiis «bypany.
[IpoekTupoBaHUE CUCTEM XPAHEHHUS, OXJIAKICHUS, 3aIIPABKU, TEPMOCTATUPOBAHUS KUIAKOTO
KHCIJIOpO/Ia, 3arpasisieMoro B 6aku PH.

2. Temrodusnyeckue CBOMCTBA U TeXHONIOTHYeckne ocooernnoct CIIT,
MOKapOB3PHIBOOIIACHOCTD U IKOJIOTUYECKUE Tpobiembl. TepMmoannamuyeckas 3pHeKTUBHOCTh
OXKIDKUTEIIEH TTPUPOTHOTO Ta3a C pa3IMUHBIMU XOJOUIBHBIMU ITUKIIAMU C a30THBIM
JIEeTaHJIePHBIM IIUKIOM U XM; ¢ a30THBIM JeTaHIepHBIM KoM 0e3 XM; ¢ nukiom Ha CXA ¢
JPOCCETBHBIMU CTYTICHIMHU.

5.1.  OcoOeHHOCTH CXEMHO-TEXHOJIOTHYECKHUX PEIICHHH MPH MPOSKTUPOBAHUHU CHCTEM
HAKOIUICHHU S, XPaHECHHSI, OXJIAK/ICHUS, TEPMOCTATUPOBAHUS U BBIJJAYH MIOTPEOUTEITIO
KPHUOTEHHBIX MPOAYKTOB. BBITECHUTENBHBIN U HACOCHBIH CIIOCO0 BBIIAYH KUIISIIETO U
OXJIQXKACHHOTO MPOAYKTa, MPEUMYIIECTBA U HEAOCTATKH KaXKJOTO U3 ATUX CIIOCOOO0B;
TEPMOCTaTHPOBAHUE B pe3epByapax MOTpeOUTENeH Mo CXeMaM ¢ 3aMKHYTHIM KOHTYPOM
MUAPKYJSIIIAN C Pa30OMKHYTBIM KOHTYPOM IHUPKYJISIIHH, C TTOJTY3aMKHYTBIM KOHTYPOM; CXEMBI
MUPKYISIUOHHBIX CUCTEM KPHOCTATHPYEMBIX OOBEKTOB C UCTIOJIB30BaHUEM HACOCA,
KOMITPECCOpa WU C KOHTYPOM €CTECTBEHHOMN ITUPKYJISAINH; IBYXKOHTYPHBIE CATEIUTUTHHIE
cucteMsl. [IpoekTupoBaHre CUCTEMBI HAKOIUJICHUS, XPaHEHHUS, IEPEOXIIAXKACHHS IIEHTPATILHOTO
6soxka PH «QHeprus» KUAKUM BOJIOPOJIOM U €70 TEPMOCTATUPOBAHUSI.
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2. Pa3paboTka KOHCTPYKIIMH PE3EPBYapOB U PELICHUE BOPOCOB: BEIOOPA (OPMBI
pe3epByapa, CUCTEMBI OTIOP WJIN TTO/IBECOK, 00ECIeUeHNs TEIUIOBOM M30JIAINH, crioco0a
NOJ/Iep)KaHUs BAKYyMa B U30JISIIIUOHHBIX MOJIOCTSX, BEIOOpA KOHCTPYKIIHOHHBIX MAaTEPUAIIOB U
JpyTHe BOIPOCHL. AHATM3UPYIOTCS KOHCTPYKIIMHU TTO/IBECOK U OTIOP, IIOCKOJIBKY OHHU SIBJISTFOTCSI
BOXHEHIIMMU >JIEMEHTAMH TEIUIOBON 3aUThl. CriocoObI KOHCTPYKTHBHOTO BBITIOJIHEHUS
Y3JI0B BBIBOJIa TPYO IS 3AIIOJIHEHHUS M OTTIOPOKHEHHSI PE3€PBYapoOB U IPYTrUX TPYOOIIPOBOJIOB.
TpeboBaHMs K KOHCTPYKIMSAM TPYyOOIIPOBOIOB.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.dpoccenb
OTtBeTsI:

VYcTHBIN OTBET
Bepusiit otBet: ['mapaBandecKuii IpOcceis - PeryIMpyOIHi THapoalapar,
IIpeHa3HAYEHHBIN JJI CO3AaHMSI TUAPABIMYECKOTIO CONIPOTUBIIEHUS IIOTOKY KUAKOCTH.
JIOTIOJIHATENBHOE THIPABINYECKOE COIPOTUBIICHUE CO31AaETCS 3a CUET U3MEHEHUS
IIPOXOJIHOTO CEYEHMSI IOTOKA KUJAKOCTU. MI3MEeHeHneM TuIpaBInYecKOro COPOTUBICHHUS
TUJIpoApocceis co31aéTcst He0OOXOAUMBIN Nepenasl AaBJIeHUN Ha TeX WM UHBIX 3JI€MEHTax
THJIPOCHUCTEM, a TAK)KE NU3MEHSETCS BEJIMYMHA MIOTOKA JKUJKOCTH, IPOXOAIIETO Yepe3
TUIPOJIPOCCENb.

2.Bo3MOeH i OTpUIATeNbHBIN Jpoccelib-3¢HexT?
OTtBeTsI:

VYCTHBIN OTBET
Bepuslit otet: [la, Bo3MoxeH. B TakoM ciiyyae OyaeT NpoUCXOAUTh HarpeB Cpejibl pH
JIPOCCETUPOBAHNH.

3.Yro takoe bypan? Yem 3HaMEHUT KOMILIEKC?
OTBeThI:

VYcTHBI OTBET
Bepusriii otBet: Bypdn» — coBeTckuii opOUTaIBHBIN KOpalIb-paKeToIIaH MHOTOPa30BOH
TpancnopTHoI kocmuueckoit cucteMbl (MTKC), co3nanHblil B paMkax mporpaMMsl
«Oneprust — bypan». [1epBblil U eIMHCTBEHHBIN KOcMuYeckuil Moi€T «bypan» coBepInI
15 Hos6pst 1988 roja B aBTOMaTHUECKOM peKuMe, Oe3 sKkHIaxa Ha 0opTy; OoJblIe ero He
3anmyckanu («bypan» 011 paccuntan Ha 100 mon€ToB B kocMmoc:2). Psig TeXHHYeCKnuX
peleHHi, ToIy4eHHBIX NpH co3aHnu «bypaHay, ObLT HCIIOJIB30BaH B POCCUICKON U
3apyOeKHON PaKeTHO-KOCMUYECKON TEXHHUKE.

4.Apmarypa 111 TpyOOIIpOBOJIOB
OTBeThI:

VYCTHBIN OTBET
Bepnrriit orBet: Knanana, 3aIB>KKH, BEHTUIIH, 3aTTTyIIKH, (JOPCYHKH H TIP.

5.I1opmiHeBoii U TypOMHHBIHN feTaHep — B 4eM oTinuue?
OTBeThI:

VYCTHBIN OTBET
BepHnpiii otBeT: PazHble mpuHIMITBI pabOThI — OJTUH pabOTaeT 3a CUET INepeMEICHUS
MOPIIIHS, @ BTOPOM 32 CUET paCIIUPEHUs MMOTOKA C MOJIyuYeHHEe MOJIE3HONW paboThl IpU
BpallleHnH padouero Koseca noJi AeMCTBUEM MaCCOBBIX CHII

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO C(HhOPMYITUPOBAHHBIE OCOOCHHOCTH TPAKTUYECKHUX PEIICHHUI

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PadboTa BeImogHeHa B paMKax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B uactu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOTO YPOBHS

II1. IIpaguna évicmasnenus umo2o80i OYeHKu no Kypcy

17



