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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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[TK-2 CnocoGeH mpoBOUThH PaCU€THO-TEOPETUUECKUE U IKCTICPUMEHTAIIbHBIC UCCIICIOBAHMS
TEIJIOTUJIPABINYECKUX MPOILECCOB B KOHCTPYKIUAX HU3KOTEMIIEPATYPHBIX YCTAHOBKAX
NJ1-4 Cnocoben npuHUMAaTh U 000CHOBBIBATH KOHKPETHBIC TEXHUYECKHE PEILICHUS IPU
BBIOOPE CXEMHBIX PEIICHUN U 000pYIOBAHUS ISl HU3KOTEMIIEPATyPHBIX 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: IlncbMeHHas pa60Ta

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 IPOJIYKTa B pe3epByape U Ha MOTOKE B
nporiecce 3anpaBku (KonTposiapHas pabora)

4. Pacuert mporiecca XpaHeHHs. KPUOTEHHOTO MTPOAYKTa B pe3epByape C 3aKPHITHIM
razoocpocom (KonrpomnbHas pabora)

BPC nucuuminHbl

2 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHH TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO

JUCHMILINHE:

KM-1 Pacuer nporiecca 3axoja)KUBaHUSI CUCTEMbI XpaHEHHUs! KpUOTeHHBIX poaykToB (KoHTponbHas
pabora)

KM-2 Pacuer npoliecca XpaHeHHsI KDUOTE€HHOTO MPOJYKTa B pe3epByape C 3aKphITHIM ra300cpocom
(KontponpHnas pabota)

KM-3 Pacuer npotiecca oXJ1aXKACHNsI KPHOT€HHOTO IPOIyKTa B pe3epByape U Ha MOTOKE B Mpoliecce
3anpaBku (KoHtponbHas padota)

KM-4  Pacuer ipoccenbHO-KEKTOPHON CTYNEHU OKMKUTENs npupoaHoro rasza (KontponsHas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Pasnen mucouninHbl \ Beca kOHTpOJIBHBIX MeponpUsITHIL, Y0 \




Nnnekc
KM:

KM-

[

KM-

KM-

KM-

Cpok KM:

12

16

[TpoexTrpoBaHNE HU3KOTEMIIEPATYPHBIX CUCTEM OXKMKEHHUS,
TPAHCIIOPTUPOBAHMUS, XPaHEHUS B pe3epByapax KPHUOTCHHbBIX
IPOJYKTOB

[TpoexTrpoBaHNE HU3KOTEMIIEPATYPHBIX CUCTEM OXKMXKEHHUS,
TPAHCIIOPTUPOBAHMUS, XPaHEHUS B pe3epByapax KPUOTCHHbBIX
IPOJYKTOB

[TpoexkTupoBaHrE HU3KOTEMIIEPATYPHBIX CUCTEM
TEPMOCTATUPOBAHUS U BbIJIAYM KPUOTEHHBIX MPOAYKTOB
NOTPEOUTENSIM B HKHMJIKOM HJIM Ta3000pa3HOM COCTOSTHUU

[TpoexTrpoBaHME HU3KOTEMIIEPATYPHBIX CUCTEM
TEPMOCTATUPOBAHUSA U BbIAAYN KPUOTEHHBIX IPOILYKTOB
NOTPEOUTEISIM B JKUJIKOM HIIH ra3000pa3HOM COCTOSIHUU

CXeMHO-TEeXHOJIOTHYECKHUE U KOHCTPYKTOPCKUE PELICHHS
KPUOTEHHBIX pPE3€pBYapoOB, 3alI0PHO-PETYJIUPYIOLIEN U
peIOXPaHUTENBHOM apMaTyphl, TPyOOIPOBOJIOB

CXeMHO-TEXHOJIOTMYECKUE U KOHCTPYKTOPCKUE PELICHUS
KPUOTEHHBIX PE3€pBYapOB, 3alI0PHO-PETYJINPYIOLIEN U
peOXPaHUTEIBHON apMaTyphl, TPyOOIIPOBOIOB

TexHonorus IKCILTyaTalluu CUCTEM

TexHonorus IKCILTyaTalluu CUCTEM

TepMOIlHHaMquCKHC OCHOBBLI ITPOCKTUPOBAHU A
HU3KOTCMIICPATYPHBIX YCTAHOBOK

TepMOIlHHaMquCKHC OCHOBBLI ITPOCKTUPOBAHU A
HU3KOTCMIICPATYPHBIX YCTAHOBOK

IIpoekTupoBaHNE KPUOTEHHBIX YCTAHOBOK OKMKEHHSI BOJIOPOJIA C
UCIIOJIB30BAaHUEM METOZA IPOCCEINPOBAHUS C ITOIYYECHUEM
HOPMAaJIbHOT'O ¥ 1apOBOI0PO/1a MPOMBIIUIEHHOr0 MaciTala.

HpOCKTI/IpOBaHI/Ie KPHUOTI'CHHBIX YCTAHOBOK OXKXMWXKXCHUA BOAOPOJa C
HCIIOJIB30BAHUEM METOAA APOCCCIIMPOBAHUSA C TTOJTYUCHUCM
HOPMAJIbHOI'O 1 ITapOBOJOPOJa IPOMBIIIIICHHOI'O Maciraoa.

IIpoekTupoBaHNE HU3KOTEMIIEPATYPHBIX YCTAHOBOK OXKMKECHUS
IIPUPOJHOIO rasa.

IIpoekTupoBaHNE HU3KOTEMIIEPATYPHBIX YCTAHOBOK OXKHKECHUS
IIPUPOJHOIO rasa.

Bec KM:

25

25

25

25




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
JUCHUTIIINHE
I1K-2 N-4rik-2 CriocobeH | 3HATh: KM-2 Pacuer nporniecca xpaHeHHs] KpUOTEHHOTO MPOIYKTa B pe3epBYyape C
MIPUHUMATh U OOOCHOBBIBATh | OCOOEHHOCTH CXEMHO- 3aKpBITHIM Ta300cpocoM (KoHTponbHas padota)
KOHKPETHBIE  TEXHHMUYECKHE | TexHoJornueckux pemennit | KM-4 Pacuer aqpoccenbHO-2:KEKTOPHOM CTYIEHH OKHKHUTEINS IIPUPOTHOTO
pelieHuss  Npu  BBIOOpE | MPU IPOEKTUPOBAHUU ra3a (KourponpHas pabora)
CXEMHBIX  peIIeHUuH U | CUCTEM OXHUKEHUS,
o0opynoBaHus JUISl | HAKOIUIEHUS, XpAHEHMUS,
HU3KOTEMIIEPATYPHBIX TEPMOCTATUPOBAHUS U
YCTaHOBOK. BBIIAYU TIOTPEOUTEITIO
KPUOTEHHBIX ITPOTYKTOB
YMeTs:
MPOBOJIUTH
TEPMOJIMHAMUYECKUI pacuer
OXKIDKUTEIIbHBIX YCTAaHOBOK
(Boopoa, MpUPOTHOTO
rasa)
I1K-3 N-1nk-3 Bnaneer | 3nats: KM-1 Pacuer nporecca 3axoj1aXXMBaHUS CUCTEMBI XpaHEHHsI KPUOTEHHBIX
crocobamu pemenus | TepMOAMHAMUYECKHE npoaykroB (KontponbHas padoTa)
(U3UKO-TEXHUYECKUX U | METO/bI aHATU3a KM-3 Pacuert nporecca oxaaxJIeHus1 KpUOTEHHOTO IPOAYKTA B PE3EPBYyape
WH)KEHEPHBIX TMPOoOJeM B | XOJOAUIBHBIX IIUKJIOB Y Ha TTOTOKe B Tiporniecce 3anpaBku (KonTponsHas pabora)
COBPEMEHHBIX (HTPOMUUHBIN U
HU3KOTEMIIEPATYPHBIX JKCEPreTUYecKuii)
YCTaHOBKAaX YMmeTs:
MPOBOJIUTH

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




(Bomopoia, mpuUpPOIHOTO
rasa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Pacuer npouecca 3axoJaKuBaHusi CUCTEMbBI XPaHCHUHA KPUHOTCHHBIX IIPOAYKTOB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa nmpoBeaeHnss KOHTPOJILHOT0 Meponpusitusi: Beibop BapuanTa 3agaHusi, BpeMs Ha
MOJITOTOBKY 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:

3aHHaHI/IpOBaHHHC PE3YyJIbTaThl Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06y‘IGHI/I$I IO JUCHUIIJIINHE

3HAaTh: TEPMOJAMHAMUYECKUE 1.®akTopsl, onpeaesstomye cnenupuieckrie 0cCoOOeHHOCTH
METO/bI aHAIM3a XOJIOJMUIIBHBIX CXEMHO-TEXHOJIOTMYECKUX U KOHCTPYKTOPCKHUX PEIICHUN
LIUKIOB  (HTPONUHHBIA U KPUOTE€HHBIX CUCTEM: BO3JIEHCTBUE HU3KUX, IUKINIECKUX
AKCEPreTUUECKHUil) TEMIIepaTyp, Y3KHMI IAANAa30H CUCTEM JKHUJKOCTh-TIap,

MOTEPH MPOAYKTA 3a CUET TEIIONPUTOKA U3 OKPYKAIOILEH
Cpedbl U MPAKTUYECKU BCEX TEXHOJOTMYECKHUX OIEpalnil
(3ax0NaKMBaHUS, XpPAaHEHUS, BBITECHEHHS, OXJIAXKICHUS U
ap.).

2.0c006EHHOCTH CXEMHO-TEXHOJIOTHUYECKUX PEUICHHUH MpU
MPOEKTUPOBAHNH CUCTEM HAKOIUJIEHUS, XPAHEHHS,
OXJIQKJEHUS, TEPMOCTATUPOBAHUS U BBIIAYH TOTPEOUTEIIO
KPUOTE€HHBIX MPOAYKTOB. BhITECHUTENBHBIA U HACOCHBIN
croco0 BBIAAYN KUIIAIIETO M OXJIAXICHHOTO MPOAYKTa,
MPEUMYIIECTBA M HEOCTATKH KaXJI0T0 U3 ITUX CIIOCOOO0B;
TEPMOCTAaTHPOBAHHUE B pe3epByapax MoTpeduTenei no
CXEMaM C 3aMKHYTBIM KOHTYPOM LIHUPKYJIALUHU C
Pa30MKHYTBIM KOHTYPOM LIUPKYJISALNH, C II0JY3aMKHYThIM
KOHTYpPOM; CXE€MbI IUPKYJISIUOHHBIX CUCTEM
KpUOCTAaTUPYEMBIX 0OBEKTOB C UCIIOIB30BAHUEM HACOCA,
KOMITpECCOpa WM C KOHTYPOM €CTECTBEHHON LUPKYJISALINH;
JIBYXKOHTYPHBIE CaTeJUIMTHbIE cucTeMbl. [IpoekTupoBanue
CHUCTEMbI HAKOIUJICHUS, XPAHEHUS, TEPEOXITKICHUS
neHTpansHoro 6oka PH «9Heprus» »KuaKkuM BOJIOPOAOM U
€ro TepMOCTaTUPOBAHUS.

3.IIpoexkTHpoBaHUE CUCTEMBI XpPAaHEHUS, 3alIPABKH,
IYOOKOTO OXJIXKJICHHS M TEPMOCTATUPOBAHUS KHIKOTO
KHCIIOpo/ia B Oake KOCMHUYECKOTO Kopadiis «bypany.
[IpoekTupoBaHue CUCTEM XpPaHEHHUS, OXJIAKICHNUS,
3aIpaBKU, TEPMOCTATUPOBAHUS KUJIKOTO KHCIOPOA,
3ampasisiemoro B 6aku PH.




Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: «3a4T€HO»
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIH 3aJJaHue
BBITIOJTHEHO MTPABWIIBHO WJIU C HE3HAYMTEIbHBIMU HEJI0YeTaMHU

Oyenxa: «HE 3a4TECHO»
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "He 3a4TeHO0" BBICTABISETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJJaHUIO

KM-2. PacueT npouecca XxpaHeHUsI KPHOTE€HHOT0 MPOJAYKTA B pe3epByape ¢ 3aKPbIThIM
razoocpocom

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposasHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOI0 MeponpusaTusi: BeiOop BapuaHTa 3a1aHus, Bpems Ha
IIOATOTOBKY OTBETA, OTBET.

Kpatkoe cogepxanue 3a1aHusi:
Pacuer nporiecca XxpaHeHHUs] KPHOTCHHOTO IPOAYKTA B Pe3epByape ¢ 3aKPHITHIM Ia300CPOCOM ¢
Y4€TOM O0COOEHHOCTH CXEMHO-TEXHOJIIOTHYECKUX PEIICHUN MTPU MPOSKTUPOBAHUH CUCTEM
OXKIDKCHUSI, HAKOTUJICHHSI, XPaHEHUS, TEPMOCTATUPOBAHUS U BBIJIAYH ITOTPEOUTEITIO
KPUOTEHHBIX MPOJTYKTOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amnaHupoOBaHHbIE pe3ynbTathl | Bonpockl/3aganus ajist IpOBEPKU

00y4eHUs IO TUCIUILINHE

3HaTh: 0COOEHHOCTH CXEMHO- 1.Pa3paboTka KOHCTPYKIIUU PE3EPBYapOB U PEIICHHE
TEXHOJIOTHYECKHX  PCEIICHHH  TIpH BOIIPOCOB: BEIOOpa OPMBI pe3epByapa, CUCTEMBI
MPOEKTUPOBAHUM CHUCTEM OXKUKCHHUS, OTIOP WJTU TIOJIBECOK, 0OECTIeYeHHS TeTIIOBOU
HAKOTUICHUS, XpaHeHUs, W30JISIIHAH, CTI0C00a MOIepKaHus BaKyyMa B
TEPMOCTAaTHPOBAHUS u BbIJIa4YH M3OJISIIIMOHHBIX TIOJIOCTAX, BBIOOpA

MOTPEOUTEITI0 KPUOTESHHBIX IMTPOTYKTOB KOHCTPYKIIMOHHBIX MaTEPHAIIOB U IPYTHE BOIIPOCHI.

AHaIM3UpyOTCs KOHCTPYKLIUU IIOJIBECOK U OTIOD,
MIOCKOJIbKY OHU SIBJISIFOTCS BaKHEHIINMU
3JIEMEHTaMH TeII0BOM 3auThl. CriocoObl
KOHCTPYKTHMBHOTO BBIITOJIHEHHUS Y3JI0B BbIBOJIA TPYO
JUISL 3aTI0JTHEHMSI U OTIOPOXKHEHUS PE3€PBYapOB U
Ipyrux TpyoomnpoBoaoB. TpeboBanus k
KOHCTPYKLUSAM TPyOOIIPOBO/IOB.

2.TennoBas 3amuTa NpOAYKTa OT TEIUIONPUTOKA U3
OKpYXKaroIlel CpeJibl - KOMIUIEKCHI MEPOIIPUSITHIA:
npuMeHeHne 3¢(HEeKTUBHON TETIOBOM W30ISIINH
MIOBEPXHOCTU BHYTPEHHETO COCY/1a, palluOHAJIbHAS
KOHCTPYKIUSI KPEIUIEHUS COCY/1a OTHOCUTEIBHO
KOXKyXa M CXeMa OOBSI3KH BHYTPEHHETO COCy/ia
TEXHOJOTH4YeCKUMHU TpyOornpoBogamu. [lokaszarens
3P PEKTUBHOCTH TEIUIOBOM 3aILUTHI KPHOT€HHBIX
pe3epByapoB - OTHOCUTEIbHAS! CKOPOCTh NCHIAPEHMUSI
KUAKOCTH B €JMHMILY BPEMEHHU (UCIapsIEMOCTb
&KuAKocTH ). OCHOBHBIE TUIIBI TEIIOBOM U30JISIUU
KPHUOT€HHOT0 000py10BaHUs, N3OJSIIMOHHbIE




3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A IpoOBEPKU
00y4YeHUs 1O TUCITUTLINHE

MaTepuaibl U criocoObl MoAAepKaHus TpeOyemMoro
BakyyMma. [[pyHIMNIMaIbHBIE CXEMBbI
KPUOCOPOLIMOHHBIX YCTPOICTB JIJIsl MO ACPKAHUS
BaKyyMa B U30JISI{UOHHBIX MOJIOCTSX.
3.06ecnieueHne YUCTOTHI KPUOTEHHBIX MTPOTYKTOB
(Bomopoja). TpeboBaHus K SKCIUTyaTallMy CUCTEM
TPAHCIIOPTUPOBAHUS U XPAHEHUS KHUIKOTO
Bozopoza. [lopsiiok npoBeaeHHs TEXHOJOTNYECKUX
orepanuii, NoAroToBKa pe3epByapoB U LIUCTEPH K
HAIOJHEHUIO )KUJIKMM BOZOPOJIOM, HAIIOJIHEHUE UX
KHUJIKUM BOJIOPOJIOM, TPAHCIIOPTUPOBAHUE K
NOTPEOUTENIO, IPUEMKA LIUCTEPH U CJIUB KUAKOTO Y
noTpeduTensi, BO3BPAT HUCTEPH, NEPUOANUECKUN
OTOI'pEB.

4.MeToauKu pacyeTa coJlep>KaHus mpuMece B
KUJKOM BOJOpOJie. AHATUTUYECKUI METO/T
oTmpezieNieHus: COJEP>KaHus IpUMeceH B )KUIKOM
BOJIOPOJIE.

5.Metonuku pacuera cofepxaHus npumeceil B
KUJKOM BOJOpOJie. AHATMTUYECKUI METO/T
ompezieNieHus: COJEp>KaHusl IpUMecei B )KUJIKOM
BOJIOPOJIE.

6.TpeGoBaHMs K SKCIUTyaTallMk CUCTEM XPaHECHHSI.
ITopsinok mpoBeIeHNs TEXHOJIOTMYECKUX OlepaLvil:
XpaHeHue, MepruoInIECKil OTOrpeB,
TEXHOJIOTHYeCKui razocopoc. TpeboBanue
0€30IacHOCTHU: aBapUiHbIE CUTYaLlUU U MEPbI UX
JIMKBHJIAIIUU.

Onucanue MIKAJbI OLEeHUBAHUS

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UE€TaMU

Ouyenka: «He 3a4TCHO»
Onucanue xapaxmepucmuxu gvlnoaneHus 3Hanus: OleHKa "He 3a4TeHO" BBICTABIISIETCS €CIIU
3a/laHue HE BBIITOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-3. Pacuer nponecca oxJiakaeHnsi KpHOT€HHOT0 MPOYKTA B pe3epByape U Ha
MOTOKe B Mpolecce 3aPaBKH

®opmbl peanusanun: [Tucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOr0 MeponpusaTusi: BeiOop BapuaHTa 3a1aHus, Bpems Ha
MIOATOTOBKY OTBETA, OTBET.

KpaTkoe cogep:kanune 3a1aHus:
Pacuer nporiecca OXJaKAeHUS] KPHOT€HHOTO MTPOIYKTa B pe3epByape U Ha MOTOKE B MpPOIlecce
3arpaBKy - TEPMOTUHAMUYCCKHUI aHAJTN3 XOJIOMMIIBHBIX IIMKJIOB (BOJIOPO/IA, IPUPOTHOTO T'a3a)




KoHTpoJibHbIE BONIPOCHI/3aJaHHA:

3arIaHuPOBaHHBIE PE3YJIbTATHI
00y4YeHHMsI 10 JUCLUIUIMHE

Bomnpocsl/3aganust as1si IpoBEpKU

YMers: IIPOBOJUTH
TEpPMOJIMHAMUYECKHM  aHamu3
XOJIOIUIIBHBIX LUKJIOB

(BozmopoJia, MpUPOAHOTO rasa)

1.OcHoBHBIE NOJI0KeHUS «TeoOpeTHIeCKX OCHOB

KpUOTeHHOM TexHukn». O0patHbIi 1uki KapHo, naeanbHbIi

[IUKJI, MUHUMaJIbHas padoTa OKUKCHHSI, HeOOPaTHMOCTh U
3arpaThl pabOTHI, OCHOBHBIC MPOIECCHI JIJIS TIOTyYCHUS

HU3KUX TEMIIepaTyp, Ki1accu(uKaus KpUOreHHBIX IIUKIIOB,

BU/IBI TOTEPH ¥ (P (HEKTUBHOCTH PEAbHBIX IUKIOB, METO
SHEPreTHUECKOro OanaHca, 1enecooOpazHoe YUcCiIo

CTyIEeHEeH NpeIBapUTEIbHOTO OXJIAXKICHUS, TeMIIepaTypHbIe

YPOBHH, TEPMOJUHAMUYECKHIA aHATU3 IIHKJIOB.
2.CXeMHO-TEXHOJIOTHYECKHE PELIEHUs BOIOPOIHBIX
0’KMKHUTEJIEH BBICOKOTO JaBJICHUS C 5-I0 CTYIIEHAMU
IPEBAPUTEIILHOTO OXJIAXKICHUS.
3.CXeMHO-TEXHOJOTUYECKHE PEILIEHUS BOJAOPOIHBIX
OKVDKUTEJIEN CPeIHEro JIaBJIeHUs C TpeMsl IeTaHAepHbIMU
CTYNCHSIMH NIPEBAPUTEIILHOTO OKMYKEHUS M OJTHOU
CTYIEHbIO JKUJIKOT'0 aTMOC(EpHOro a3ora.
4.CXeMHO-TEXHOJIOTUYECKUE PELIEHHS] KPUOT€HHBIX
YCTAHOBOK OKM)KEHUS BOJOPO/ia C BHEIIHUM I'eJINEBbIM
XOJIOJMITEHBIM ITHKIJIOM.

5.CXeMHO-TE€XHOJIOTHYECKHE PEIIEHUS] YCTAaHOBOK
MOJTy4YEHUS ACUTEPUS METOIOM PEKTU(PHUKAIMH KHUIKOTO
BOJIOpPOJIA.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka. «3a4TECHO»

Onucanue xapaxmepucmuxu ebinoneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMuU

OZ/;EHKCZ.' «HEC 3a4YTCHO»

Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIMTOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-4. Pacyer Apocce/IbHO-IKEKTOPHOM CTYNEHH 0KUKMTEJIsI IPUPOAHOIO ra3a

®opmbl peanausanuu: [TuceMenHas padbora

Tun koHTpobHOrO MeponpusTus: KonrponasHas pabota
Bec koHTpOIbHOrO Meponpusitusi B BPC: 25
IIpouenypa npoBeaeHnsi KOHTPOJIbHOIO Meponpusitusi: BoiOop BapuaHTa 3agaHusi, Bpems Ha

MMOoATOTOBKY OTBETA, OTBCT.

KpaTlcoe CoA€cpKaHME 3alaHUA:

Pacuer ,[[pOCCCJ'IBHO-B)KCKTOpHOﬁ CTYIICHH OXWKUTCJISA NPUPOAHOTO ra3a -

TEPMOJIMHAMUYECKU pacyeT

OXKIDKUTEIBHBIX YCTAaHOBOK (BOJOPO/1a, TPUPOIHOTO Ta3a)

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3aruIaHUPOBAHHBIE PE3YJIbTAThI
00y4YeHHMsI 110 TUCIUTUIMHE

Bonpocei/3aganus 11t IpoBepKH

YMers: IIPOBOJIUTH
TEPMOJUHAMHYECKUH  pacyer

1.Temmodu3ndeckue CBONCTBA U TEXHOJIOTUUECKHE
ocobenHoctH CIII, mo>xapoB3pbIBOONIACHOCTD U
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3annaHupoBaHHbIE pe3yiabTaThl | Bompockl/3aganust 11t IpoBepKU

06yquH;1 10 AUCLHUIIIINHE

O)KM)KUTEITBHBIX YCTaHOBOK
(Bozopojia, NpUPOAHOTO raza)

9KOJIOTUYECKHE TPOOIEMBI.

2. TepmonuHamuyeckast 3 (HEeKTUBHOCTD OXKIKUTEICH
IIPUPOJHOTO T'a3a ¢ PA3JIMYHBIMUA XOJIOJUIBHBIMYU LIMKIAMH C
A30THBIM JIETAHJIEPHBIM [UKIOM U XM; ¢ a30THBIM
JeTaHAePHBIM ITUKIOM 0e3 XM; ¢ nukiiom Ha CXA ¢
JPOCCENIbHBIMU CTYIIECHSIMH.

3.ba30Bble KPYITHOTOHHAXHBIE 3aBOJBI U CIIOCOOBI
OKMKEHUSI IPUPOJHOTO ra3a. AHaIU3 TEHACHLUN Pa3BUTHS
ra3oBOM IIPOMBIIIJICHHOCTH B MUPOBOM NIPaKTHUKE.
Kpynnoronnaxuslie oxxuxurenu 111, moctpoeHHbIE 11O
KAaCKaJIHOMY KJIaCCH4eCKOMY LMKIy. KpynTHOTOHHa)KHBIE
oxwmxurenu [1I°, noctpoennsie no nukiy «IIpuko».
4.KpynnoroHHaxnble oxwkurenu [1I°, moctpoenHslie no
uukity OKL] ¢ mpenBapuTebHBIM IPONAHOBBIM
OXJIAKJCHUEM. Y CTAHOBKH OXKM)KEHHUS ITPUPOJHOTO ra3a Ha
6aze AI'HKC. YcraHoBKku 0KHXKEHUS IPUPOJHOIO ra3a Ha
0a3e JeTaHAEepHBIX a30THBIX IIUKIIOB.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. «3a4TEHO»

Onucanue xapakmepucmuxu evinonerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIU 3ajaHue
BBIIIOJTHEHO MPABUIIBHO MJIH C HE3HAYNTEIbHBIMU HEJI0UeTaMHU

OueHKa.' «HEC 3a4YTCHO»

Onucanue xapaxmepucmuxu 8blnoanenus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEICHHBIN CPOK WIJIA PE3YJIHTAT 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 TPU MIPOEKTUPOBAHUH CUCTEM
HaKOIJICHUS, XPAaHEHUS, OXJIAKICHUS, TEPMOCTATUPOBAHUS U BbIJIa4l OTPEOUTEINIO
KPUOTEHHBIX MPOAYKTOB. BBITECHUTENBHBIN U HACOCHBIH c11OCO0 BBIJIaYM KUIISIIETO U
OXJIQX/IEHHOTO IIPO/IYKTa, IPEUMYIIECTBA M HEAOCTATKH KaX/10T0 U3 3TUX CIOCOOO0B;
TEPMOCTAaTUPOBAHUE B pe3epByapax MOTpeOuTeNel o cXxeMaM ¢ 3aMKHYThIM KOHTYpPOM
LUPKYJISLUU C PA30MKHYTBIM KOHTYPOM LUPKYJISLUH, C ITOJIy3aMKHYTBIM KOHTYPOM; CXEMBI
LHUPKYJISIUOHHBIX CUCTEM KPUOCTATUPYEMBIX OOBEKTOB C UCIOJIb30BaHUEM HAcOCa,
KOMIIPECCOpa WM ¢ KOHTYPOM €CTECTBEHHON IUPKYJISLNH; IBYXKOHTYPHBIE CaTEJNINTHBIC
cuctemsl. [IpoekTupoBaHnEe CUCTEMbI HAKOIIJICHUS, XPaHEHHU S, IEPEOXIIAXKIEHUS EHTPaIbHOTO
6soka PH «DQHeprus» ®uIKUM BOJIOPOJIOM U €T0 TEPMOCTATUPOBAHUS.

2. Pa3paboTka KOHCTPYKILIMHU pe3epByapoB U PELIEHHE BOIPOCOB: BbIOOpa (hOpMEI pe3epByapa,
CHCTEMBI OTI0p WJIM TIOJIBECOK, 00ECIIeUeHNs TETIIOBOM N30IALUH, CrIoco0a MO IepKaH s
BaKyyMa B M30JISIIUOHHBIX MOJIOCTSX, BEIOOpa KOHCTPYKIIMOHHBIX MaTepUasoB U Apyrue
BONPOCHI. AHAJIN3UPYIOTCSI KOHCTPYKIIMH ITOABECOK U OIOP, TOCKOJIBKY OHU SBJISIOTCS
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 NPOAYyKTa OT TEIUIONPUTOKA U3 OKPYKAIOIIEH CpeJIbl - KOMIUIEKCHI
MEPONPUITHIA: TpUMeHeHHE (P (HEKTUBHON TETJIOBON M30JISIIMH TOBEPXHOCTH BHYTPEHHETO
COCyZa, pallMOHAJIbHAsI KOHCTPYKLMS KPEIUIEHHs COCYla OTHOCUTENBHO KOXKYyXa U CXeMa
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OOBSI3KM BHYTPEHHETO COCYy/1a TEXHOJIOTHUECKUMHU TpyOorpoBogamu. [lokazarens

3¢ (PEeKTUBHOCTHU TETIOBON 3alIUThl KPUOTEHHBIX PE3€pPBYapOB - OTHOCUTEIbHASI CKOPOCTh
UCIIapEHUs KUIKOCTH B €AMHUILY BPEMEHH (UCTIAPSAEMOCTh KUAKOCTH ). OCHOBHBIE THIIbI
TEIUIOBOM M30JILUU KPUOTEHHOT'O 000pyI0BaHUs, N30JIALIMOHHBIE MAaTEPUAIbI U CIIOCOOBI
nojyiepxkanusi Tpedyemoro Bakyyma. [[puHIunmansHbie CXeMbl KpUOCOPOIITMOHHBIX YCTPOMCTB
JUTSL IO/JIEP>KaHUs BaKyyMa B U30JISIIUOHHBIX MOJIOCTSIX.

2. ba3oBble KPYMHOTOHHA)KHBIE 3aBOJIBI U CTIOCOOBI OXKFIDKEHHSI IPUPOTHOTO Ta3a. AHAIN3
TEHJCHIIMU Pa3BUTHUS I'a30BOM MPOMBILUIEHHOCTH B MUPOBO IpakTHKe. KpymHOTOHHAXKHbBIE
oxwmxurenu [1I', noCTpoeHHBIE O KaCKaJHOMY KJIACCHYECKOMY LUKITY. KpylmHOTOHHaKHBIE
oxmxutenu [1I°, noctpoennsie no mukiy «lIpuko». Kpynmnotonnaxusie oxuxurenu [117,
noctpoeHHsle 1o 1ukity OKL ¢ npenBapuTenbHbIM IPOIIAHOBBIM OXJIAXKIEHUEM. Y CTAaHOBKU
OKIDKEeHHS pupoaHoro raza Ha 6aze AI’'HKC. YcranHoBkH 0XMKEHHUSI TPUPOIHOTO ra3a Ha
0a3e neTaHACPHBIX a30THBIX ITUKJIIOB.

3.1. Meroauku pacyera CoAep KaHus MpUMeced B )KUIKOM BOJIOPOJIE. AHAIUTHIECCKUN
METO/1 OIIPE/ICNICHUs COAEPKaHUsI IPUMECEN B )KUJIKOM BoJopoze. MeTtoauka pacuera
HAKOIUICHUS MacChl KHCIIOPOJIa B pe3epByapax C KUIKUM BOJAOPooM. TpeboBaHUs K
SKCIULyaTaluu cucTeM XpaHeHus. [lopsaok mpoBeneH s TEXHOIOTHYECKUX ONEePaLiiid:
XpaHEHUe, EpUOINYECKUI OTOrpeB, TEXHOJIOrnueckuil razocOpoc. TpeboBanue
0e30MacHOCTH: aBapUiHBIE CUTYAllUU U MEPhI UX JIMKBUAALINU.

2. Temmodusnyeckue cBOMCTBA U TexHONIOTHYecknue ocooernnoctu CIIT,
M0KapOB3PHIBOOIIACHOCTD U AKOJIOrHYecKue npobdnemsl. Tepmoannamuyeckas 3¢ (HeKTUBHOCTh
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 PEUICHHs BOJOPOIHBIX OKUKUTENIEH BHICOKOTO JaBJICHUS C
5-10 CTYINEHSAMH MPEBAPUTEIHLHOTO OXJIaXAeHUs. CXEMHO-TEXHOJIOTHYECKUE PEIICHUS
BOJIOPOJHBIX OKMKUTEJIEH CPETHEro JaBJIEHUS C TPEMS IE€TAHICPHBIMH CTYTICHIMHU
MIPEABAPUTEIILHOTO OXKIKSHHS M OJTHOM CTYIEHBIO )XKHAKOTO aTMocdepHoro azota. CxemMHo-
TEXHOJIOTMYECKHUE PEIIEHUs KPHOT€HHBIX YCTAHOBOK OKMYKEHHUS BOJOPOJA C BHEIIHUM
TEJIMEBBIM XOJIOUIBHBIM MUKIOM. CXEeMHO-TEXHOJIOTHYECKUE PEIICHUS YCTAHOBOK MTOTYYSHUS
JneiTepus METOOM PEKTU(UKAIIMN KUAKOTO BOAOPOIA.

2. OcHoBHble nos10keHUS «TeopeTHuecKux OCHOB KpUOT€HHON TeXHUKNY. OOpaTHBIN UK
KapHo, naeanpHblil HUKI, MUHUMaJIbHAs paboTa 0KUKEHHsI, HEOOPAaTUMOCTh U 3aTPaThl
paboThI, OCHOBHBIE MPOLIECCHI JUIS MTOJTyUEHHsI HU3KHX TeMIlepaTyp, Kiaccudukanus
KPUOTEHHBIX IIUKJIOB, BUABI TOTEPh U 3()(HEKTUBHOCTH PEATIBHBIX IIUKIOB, METO]
HHEPreTUYecKoro OanaHca, 1e1ecoo0pa3HOe YUCIIO CTYNEHEH MpeIBapUTEIbHOTO OXIaXKACHNU,
TEMIEPAaTypHbIE YPOBHU, TEPMOIUHAMUYECKUIN aHATIU3 LUKJIIOB.

5.1. Meroauku pacyera coaep KaHus MpuMece B )KUIKOM BOJIOpOJie. AHAIUTUYECKUI
METO/I OTIpEe/IETICHUS COJepKaHUs MpUMecel B )KUIKOM BoJlopoje. MeTouka pacyera
HaKOIIJICHUS MacChl KMCIOPOa B pe3epByapax C KUAKHUM BOJ0poIoM. TpeboBaHMs K
AKCIUTyaTal cucteM XpaHeHus. [lopsiiok mpoBeaeHUs] TEXHOJOTHYECKUX ONepaluii:
XpaHeHHe, MePHOANUECKHI OTOrpeB, TEXHOJIOTHUecKuit 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 IS MOJIYYE€HUsI HU3KUX TEMIEpaTyp, Kiaccupuranus
KPUOTE€HHBIX IIUKJIOB, BUABI TOTEPh U 3P (HEKTUBHOCTH pEAIbHBIX IUKIIOB, METO/T
HHEPreTUIECcKOro danaHca, 1e1ecoo0pa3HOe YUCIIO CTYNEHEH PeIBapUTEILHOTO OXIaKACHNUS,
TEMIIEpaTypHbIE YPOBHU, TEPMOJIUHAMUYECKUI aHAJIU3 LIUKIIOB.
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MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Tepmoctar
OTtBeTsI:

VYcTHBIN OTBET
Bepusrit otBet: TepmocTaT — npuOOp I OICPIKaHUS IIOCTOSTHHON TeMIIEpaTyphl.
[Monnep>kanue TemnepaTypsl oOecreunBaeTcst 1100 3a CYET UCTIONb30BAHUS
TEPMOPETYJIATOPOB, JINOO OcylIecTBIeHHEM (a30BOro nepexoa (Harpumep, TasiHue
npaa). Jns yMeHbIeHus MoTeph Terla WK X0J10/1a TEPMOCTAThl, KaK MpaBUIIo,
TEIUIOU30JIUPYIOT, HO He Beeraa. LIInpoko n3BecTHb aBTOMOOUIILHBIE MOTOPBI, TJI€ JIETOM
HET HUKAKOM TEeTUIOM30JISIMU U 32 CUET 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: TypOokomMiipeccop — 0000mEHHOE 00MX0JHOE Ha3BaHHE JIFOOOH
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 BayKHENIINX MPABUJI KPUOTE€HHON M BAKYYMHOW TEXHUKHU
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! BOSI[CfICTBI/IG HU3KUX, 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, TTTyOOKOT0 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
oxwxurenu [1I', moctpoennsie no nukny «lIpuko». Kpynnoronnaxxusie oxuxurenu [T,

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 CXEeMHO-TEXHOJIOTMYECKUX PEIICHUN TP MPOSKTUPOBAHUH CUCTEM
HAKOIUJICHUS, XPAHEHUS, OXJIAKICHUS, TEPMOCTATUPOBAHUS U BbIIa4U TIOTPEOUTEIIO
KPUOTEHHBIX MPOAYKTOB. BHITECHUTENBHBII U HACOCHBIH CTIOCO0 BbIIAYH KUIISIIETO U
OXJIXKIEHHOTO IIPOIYKTa, IPEUMYIIECTBA M HEAOCTATKH KaXX/I0T0 U3 3TUX CIOCO0O0B;
TEPMOCTAaTUPOBAHUE B pe3epByapax MoTpeOuTeNel Mo cxeMaM ¢ 3aMKHYTHIM KOHTYPOM
LUPKYJISLUU C pA30MKHYTBIM KOHTYPOM LIUPKYJISLUH, C [I0Jy3aMKHYTBIM KOHTYPOM; CXEMBbI
HUPKYJISIUOHHBIX CUCTEM KPUOCTATUPYEMbIX OOBEKTOB C UCIOJIb30BaHUEM HAcOCa,
KOMIIpECCOpa WM ¢ KOHTYPOM €CTECTBEHHON LUPKYIISILINK; IBYXKOHTYPHBIE CaTEINIUTHBIE
cucreMsl. [IpoekTupoBaHne CUCTEMBI HAKOIUJIEHUS, XPAHEHHUS, IEPEOXIIAKACHHS [IEHTPAIILHOTO
osioxka PH «OHeprus» xKuAKUM BOJIOPOIOM U €70 TEPMOCTATUPOBAHUS.

3.1.  ®dakrtopsl, onpenensone crenuduaeckue 0COOCHHOCTH CXEMHO-TEXHOJIOTHUECKUX H
KOHCTPYKTOPCKUX PEIICHHI KPHOTCHHBIX CUCTEM: BO3JICHCTBUE HU3KHX, [IMKITNYCCKUX
TEMIEPATYp, Y3KUU AUAMTA30H CUCTEM KHUIAKOCTh-TIAp, MOTEPH MPOAYKTa 3a CUET TEIUIONPHUTOKA
U3 OKpYIKaIOIIeH Cpeibl M MPAKTUYECKH BCEX TEXHOJIIOTUYECKUX OTepaIuii (3aX0MaKuBaHHS,
XPaHEHUsI, BBITCCHEHUS, OXJIAXKICHUS U JIP.).

2. Oco0eHHOCTH CXEeMHO-TEXHOJIOTMYECKUX PEIICHUN TP MPOSKTUPOBAHUH CUCTEM
HAKOIUICHUS, XpPaHEHHU S, OXJIQXKICHHUS, TEPMOCTATUPOBAHUS U BBIIAYH ITOTPEOUTEITIO
KPUOTCHHBIX MPOYKTOB. BHITECHUTENILHBIN U HACOCHBIH CIIOCOO BBIAYN KUIISIIETO U
OXJIQKJICHHOTO MPOYKTA, MPEHUMYIIIECTBA U HEJOCTATKU KaXI0T0 U3 ITHX CIIOCOOO0B;
TEPMOCTATUPOBAHUE B pe3epByapax MOTPEOUTENICH 10 CXeMaM C 3aMKHYThIM KOHTYPOM
MUPKYJSIUU C PA30MKHYTBIM KOHTYPOM ITUPKYJISIINH, C TTOJTYy3aMKHYTBIM KOHTYPOM; CXEMBI
UPKYJIIUOHHBIX CHCTEM KPUOCTATHPYEMBIX OOBEKTOB C UCIIOJIb30BAHUEM HACOCA,
KOMITPECCopa WIH ¢ KOHTYPOM E€CTECTBCHHOW IUPKYIISIIINK; IBYXKOHTYPHBIC CATEIUTUTHBIC
cuctembl. [IpoekTupoBaHNEe CHCTEMbI HAKOTLIICHUS, XPAHEHUS, IEPEOXIIAXKICHUS IIEHTPaIbHOTO
osioka PH «DHeprus» ®KUJIKUM BOJIOPOJIOM U €T0 TEPMOCTATHPOBAHHUS.

4.1. TlpoexTUpoBaHUE CHCTEMbI XPAHEHHUS, 3aMIPABKU, TTyOOKOTO OXJIAXKACHUS U
TEPMOCTATHPOBAHUS KHJIKOTO KUCIOPOJia B 6ake KOCMUYECKOTo Kopabiis «bypany.
[TpoexkTupoBaHKNE CUCTEM XPAHEHHUS, OXJIAKICHHS, 3aPaBKH, TEPMOCTATUPOBAHUS )KHUJIKOTO
KHCIJIOpO/Ia, 3arpasisieMoro B 6aku PH.

2. Temrodusnyeckue CBOMCTBA U TeXHONIOTHYeckne ocooernnoct CIIT,
MOKapOB3PHIBOOIIACHOCTD U IKOJIOTUYECKUE Tpobiembl. TepMmoannamuyeckas 3pHeKTUBHOCTh
OXKIDKUTEIIEH TTPUPOTHOTO Ta3a C Pa3IMUYHBIMU XOJIOIUIBHBIMU ITUKIIAMH 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, OXJIAKIEHHUS, TEPMOCTATUPOBAHUS U BBIJAYH MIOTPEOUTEITIO
KPHUOTEHHBIX MPOAYKTOB. BBITECHUTENBHBIN U HACOCHBIH CIIOCO0 BBIIAYH KUIISIIETO U
OXJIQXKACHHOTO MPOAYKTa, MPEUMYIIECTBA U HEAOCTATKH KaXKJOTO U3 ATUX CIIOCOOO0B;
TEPMOCTAaTHPOBAHUE B pe3epByapax MOTpeOUTENeH Mo cXeMaM ¢ 3aMKHYTBIM KOHTYPOM
MUAPKYJSIIIUN C Pa30OMKHYTHIM KOHTYPOM IUPKYJISAIHH, C TOJTY3aMKHYTBIM KOHTYPOM; CXEMBI
MUPKYISIUOHHBIX CUCTEM KPHOCTATHPYEMBIX OOBEKTOB C UCTIOJIB30BaHUEM HACOCA,
KOMITPECCOpa WU C KOHTYPOM €CTECTBEHHOMN ITUPKYJISAINH; IBYXKOHTYPHBIE CATEIUTUTHHIE
cucreMsl. [IpoekTupoBaHrEe CUCTEMBI HAKOIUJIEHUS, XPaHEHHUSI, IEPEOXIIAXKACHUS [IEHTPATILHOTO
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, 00ECTIEYSHNUS TEIUIOBOI N30IISIHH, CrIoco0a
NOoJIep)KaHUs BAKYyMa B U30JIIIIUOHHBIX MOJIOCTSX, BEIOOpA KOHCTPYKIIMOHHBIX MAaTEPUAIIOB U
JpyTHe BOIPOCHL. AHATM3UPYIOTCS KOHCTPYKIIMHU TTO/IBECOK U OTIOP, IIOCKOJIBKY OHHU SIBJISTFOTCSI
BO)XHEHIIMMU >JIEMEHTAMH TEIUIOBON 3auThl. CriocoObl KOHCTPYKTUBHOTO BBHITIOJTHEHUS
Y3JI0B BBIBOJIa TPYO IS 3AIIOJIHEHHUS M OTIOPOYKHEHHSI PE3EPBYapOB U IPYTUX TPyOOIIPOBOIOB.
TpeboBaHMs K KOHCTPYKIMSAM TPYyOOIIPOBOIOB.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.dpoccenb
OTtBeTsI:

VYcTHBIN OTBET
Bepusiit otBet: ['mapaBandecKuii IpOcceis - PeryIMpyOIHi THapoalapar,
IIpeIHa3HAYEHHBIN U1 CO3aHMsI TUAPABIMYECKOIO COIPOTUBIIEHUS IOTOKY KUIKOCTH.
JIOTIOJIHATENBHOE THIPABINYECKOE COIPOTUBIICHUE CO31AaETCS 3a CUET U3MEHEHUS
IIPOXOJIHOTO CEYEHMSI IOTOKA KUJAKOCTU. MI3MEeHeHneM TuIpaBInYecKOro COPOTUBICHHUS
THJIpoApoccets co31aéTcst He0OOXOAUMBIN Nepenasja AaBIeHUH Ha TeX UM UHBIX 3JeMEHTax
THJIPOCHUCTEM, a TAK)KE NU3MEHSETCS BEJIMYMHA MIOTOKA JKUJKOCTH, IPOXOAIIETO Yepe3
TUIPOJIPOCCENb.

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

VYCTHBIN OTBET
Bepusliit otet: [la, Bo3MoxeH. B TakoM ciiyyae OyeT MpOMCXOAUTh 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), co3nanHbli B paMKax IporpaMMsl
«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). P TeXxHUIeCKux
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.IlopuiHeBoii U TypOMHHBIN JeTanep — B 4eM oTinuue?
OTBeThI:

VYCTHBIN OTBET
BepHnriii otBeT: PazHble mpuHIMIIBI paOOThI — OJIUH pabOTaeT 3a CUET NepeMEIICHUS
MOPIIIHS, @ BTOPOM 32 CUET paCIIUPEHUs MMOTOKA C MOJIyuYeHHEe MOJIE3HONW paboThl IpU
BpallleHnH padouero Koseca noJi AeMCTBUEM MaCCOBBIX CHII

II. Onucanue wikanvl oueHusanus

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: Pabota He BHIIOIHEHA WM BBHITIOIHEHA
PEUMYIIECTBEHHO HETPaBHILHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
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