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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-5 3naeT MeToAbl onpeaeneHus mapaMeTpoB padoThl 2JIEMEHTOB SHEPTreTHUYECKOTO
000pyI0BaHUS M CITIOCOOEH MPOBECTH MX OLECHKY

2. I1K-3 T'oTOB caMOCTOSITENILHO ONPENEIATh HAIPABICHUE U XapaKTeP MPOBOJIUMBIX

MCCJICIOBAHUH, YIUTHIBATh COBPEMEHHBIC TEHJCHIIUN PA3BUTHS HU3KOTEMIIEPATYPHOU TEXHUKHU
N/1-2 3HaeT OCHOBHBIE HAIIPaBJICHUS Pa3BUTHS U COBPEMEHHBIE TEHACHIIUU IIPU pacyeTe U
aHaymze 3(QpPEeKTUBHOCTH HU3KOTEMITEPATYPHBIX YCTAHOBKAX

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. "Termnodu3nveckre Mpoueccyl B COBPEMEHHOM KproreHHoM obopymoBanuun" (Pedepar)
2. «['uapaBauUecKoe ConpoTuBiIeHUE NBYX(a3HbIX TOTOKOB» (KoHTpobHas paboTa)
3. «Ilepexoansie nporeccol B TpydompoBoaax» (Konrponbhas padota)

Dopma peanuzanuu: IlpoBepka 3aganus
1. TunoBoi pacuer "XpaHeHue, 3anIpaBKa U BblJaua KpuoreHHo xuakoctu" (Pemenue
3a/1a)

BPC aucuunjainubl

2 cemecTp
Beca KOHTpOIBbHBIX MeponpusATHil, %
WNnpnexc KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM- 1 5 3 4

Cpok KM: 6 9 12 16

Du3znKo-MaTeMaTHYECKUE MOACIU HECTAlITMOHAPHBIX
TCIJIOTMAPABIIMYCCKUX MMPOUCCCOB B 060TpeBaeMLIX KaHaJiax

Du3nKo-MaTeMaTHUICCKHE MOACIIN HECTAIMOHAPHBIX

TEIIOTUAPABINYECKHUX MPOLIECCOB B 000IpeBaEMbIX KaHaJIax " i
Tennodusnyeckue mporecchl B KpHOTeHHBIX TPYyOOIIpOBOAax

Tennodusnyeckue mporecchl B KpHOTeHHBIX TPYyOOIIpOBOAax + +
Perasu¢ukanys KpuoreHHbIX KHUJIKOCTEH

Perasu¢ukanys KpuoreHHbIX KUJIKOCTEH + + +




[TepexoHble Mpolecchl B KPUOTEHHBIX TPYOOIIPOBOAAX

[TepexomHbIe MPOIECCHI B KPHOTEHHBIX TPYOOIIPOBOIaX + + +

Temnodu3nyecKre Mporecchl B KPHOTCHHBIX pe3epByapax

Temnodu3nyecKkre Mpoecchl B KPUOTCHHBIX pe3epByapax + +
Bec KM: 25 25 25 25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

[1K-1

N/1-5nk-1
OIpeIeIICHUS
paboTsl
JHEPreTUYECKOTO
000pyI0BaHUS U CIIOCOOCH
NPOBECTU UX OLICHKY

3HaeT METOHBI
1apaMeTpoB
DJIEMEHTOB

3HaTh:

AHanuTHYECKHE U
AKCIIEPUMEHTAJIbHBIC
MTOAXObI K ONPEACIICHUIO
XapaKTEePHBIX TaPaMETPOB
TEII0(PU3HICCKUX
MPOIIECCOB, BOSHUKAIOIINX
pu paboTe C KUIKHUMHU
KPUOTECHHBIMH MPOIYKTaMHU.
OOCHOBHBIC TTOJI0KCHHS
HU3KOTEMIIEPaTypPHOI
TEPMOANHAMHUKH,
TUAPOINHAMUKH,
TEIIO00MEHa,
HEO0OXOIMMBIX JJIsl pacyeTa
TEXHOJIOTMYECKHUX Olepanui
C KPUOTEHHBIMU
KHUIKOCTSIMH

Tunosoi pacuer "XpaHeHue, 3anpaBKa U BblJjaua KpUOTEHHON KHUAKOCTH"
(Pemenue 3amay)

"Ternogu3nueckre NpoUecchl B COBPEMEHHOM KPUOT€HHOM
obopynoBanuu" (Pedepar)

[1K-3

NJI-2nk-3 3HaeT OCHOBHBIC
HANpaBIICHUSI Pa3BUTHI U
COBPEMEHHBIC  TCHJICHIINU

VYMeTh:
CaMOCTOATEIBHO
pazOupatbcs B

«['uppaBianyeckoe conpoTuBieHUe IByX(pa3HbIX NOTOKOBY» (KoHTposbHas
paborta)
«Ilepexoaubie mporeccsl B TpydorpoBoaax» (KoutponsHas padbora)

Opu pacdyeTe H AaHAIU3€e | CYIIECTBYIOMIMX MeToauKkax | TumoBoi pacuer "XpaHeHue, 3ampaBKa U BblJaua KPUOTEHHON KUAKOCTH"
s pexTuBHOCTH pacdeTa mpoIeccoB B (Pemenue 3amay)

HU3KOTEMITEPATYPHBIX KPUOTEHHBIX EMKOCTSIX U

YCTaHOBKax MPUMCHATH UX I pCIICHUA




[OCTaBJICHHOM 3a/1a4H.
AHaIM3UpPOBATH
TEIJIOTUIPaBINYECKUE
MIPOLIECCHI B AIIEMEHTAX
HU3KOTEMIIEPaTypHOTO
000pynOBaHUs U PUMEHSTh
COOTBETCTBYIOIIHE
METOJIMKH pacuera




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. «I'uapaBinyeckoe conpoTuBjaeHHe ABYX(a3HbIX OTOKOB»

®opmbl peasuzanun. [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusaTusa: PaboTa BBIMOIHIETCS O BapUaHTaM Ha
MPAKTUYECKOM 3aHATUH. B 3aganuu oana 3anava. Bpems Ha nposenenue 90 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

I/IH,I[I/IBI/II[yaJ'II)HOC 3aIaHUEC Ha PACUCT I'nAPaBINYCCKOC COIIPOTUBICHUEC I[BYX(baBHBIX IIOTOKOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmeTs: CaMocTosTenbHO
pazbuparbcs B CYIIECTBYIOLIUX
METOJMKAaX pacuera MpPOIECCOB B
KPHUOTEHHBIX E€MKOCTSIX "
OPUMEHSTh WX [ pelleHus
MTOCTaBJICHHOMN 3a/1a4ul.
AHanu3upoBath

TETJIOTUIPABINYECKHE MPOIECCH B
9JIeMEHTaX HU3KOTEMIIEPaTypPHOIO

000pyOBaHUS W NIPUMEHSATH
COOTBETCTBYIOIIHEC METOIMKH
pacuera

1.ITo o6orpeBaemomy kanany (DxdxL=6x1x40000 mm,
Q=200 BT) nBu>keTcs MOTOK KUCIOPOJa C pacxoaoM 3
r/cek. OnpeaenuTs nepenaj AaBjleHU 1o JUIMHE KaHaia,
€CJIM TeMIepaTypa >KUJIKOCTH Ha Bxoje paBHa 90K.
JlaBneHue 1o JJIMHe KaHaia CYUTaTh MOCTOSIHHBIM U
paBubiM 0,3 MITa.

2.ITo ob6orpeBaemoMy kaHaiy (DxdxL=10x1x50000 mm)
JIBMDKETCSI IOTOK aproHa ¢ PacXxoJioM S5 T/ceK.
Omnpenenutsd nepenaja AaBjIeHUH 10 JUIMHE KaHala, €ClIu
napocojiep>kanue Ha Bxoze pasHo munyc 0.08, a Ha
Bbixozie 0.6. JlaBieHue Mo AJIMHE KaHala CUuTaTh
OoCTOSIHHBIM U paBHbIM 0,2 MITa.

3.ITo oborpeBaemomy kaHamy (DxdxL=8x1x50000 mm,
Q=500 BT) nBmxeTCs MOTOK METaHAa C pacXxoJIoM 4 T/ceK.
Omnpenenuts nepenaja AaBIeHUH M0 JJIMHE KaHajla, €CIIu
napocojiep>kanue Ha Bxoje papHo munyc 0,08. JlaBnenue
0 JUIMHE KaHajla CYUTATh MOCTOSTHHBIM U PABHBIM

0,3 Mlla, Termodu3mueckue CBOMCTBA OMPENEINIATh PU
TeMIIepaType HaChIIEHUsL.

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5

Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO




KM-2. «IlepexoaHbie nmpouecchbl B TPYOONIPOBOIAX»

®opmbl peanauzanuu: [luceMennas padora
Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora
Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa mnpoBeneHus

KOHTPOJBHOTO

Meponpusitusi: Pabota  BbIONHAETCS 1O

HHIUBUAYAJIbHBIM BapuaHTaM Ha IHIPAKTHYCCKOM 3aHATHH. B 3aJaHnun 2 3aga4u. BpeMH Ha

npoBeneHnu 90 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

WuauBuayanbHOe 3ajaHUE Ha pacyeT 3aX0JIaKMBaHUs U 3aMI0JIHEHUS! TpyOOIIpOBOIOB
KPUOT€HHOM KUJKOCTBIO, paCyeT BTOPUYHOTO TUIpOyAapa

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTh: CaMoCTOSTEILHO
pa3duparbcsi B CYIIECTBYIOIIUX
METOJIMKAX pacdera IMPOIECCOB B
KPHUOTEHHBIX E€MKOCTSIX u
HpI/IMeHﬂTI) nux JJIA peHIeHI/Iﬂ

1.

OUEHUTb ONNTENBHOCTD 3aX0NAXKMBAHMA U 3aN0AHEHNA
Tpybonposoaa *KNAKMM BOAOPOLOM NPU CeLyoLNX
ycnosusax: amameTp Tpybonposoaa 30 MM, TO/LLMHA CTEHKHU

2 Mmm, annHa 60 m, matepuan ctanb X18H10T, gasneHue Ha
Bxoae 0,3 MMa, Ha Bbixoae 0,1 MMa (TensoNpUTOKOM U3BHE
npeHebpeyb, KOIGDOULMEHT TPEHUA NPUHATb NOCTOAHHBIM).
Onpeaenntb cpeaHU pacxop, ra3a Ha BbiXxoge B npoLecce
3anosiHeHuA.

OueHNTb BEZIMUYNHY BTOPUYHOTO FTMAPOYyAapPa B MMNYAbCHOMN
TpybKe maHOMETpa B cxeme TpybonpoBoaa A5 KUAKOro
Kncnopoaa npu MrHOBEHHOM 3aKpbITUKM KnanaHa V2. L1=60m,
d1=0.04m, P1=0.3MnNa, P2=0.1MMNa, d2=0.01m, L2=2m,
[f=0.02, koappuumeHT (=4

2.

1. OueHuTb 4NNTENbHOCTb 3aX0NaXKMBAHWNA KaHana
razoo6pasHbIM a30TOM C Pacxo40M 5r/c Npu cneayoLmx
YC/IOBUSAX: HAPYXKHbIN AMameTp KaHana 10 mm, guameTp
BHYTPEHHero KaHana 8 mm, A4nnHa KaHana 250 m, HayanbHan
Temnepatypa cteHkn 300K, TemnepaTypa rasa Ha exoge 100K.
MaTepuan KaHana - meab (TenJonpUTOKOM U3BHE
npeHebpeyb, KO3GOULMEHT TPEHUS NPUHATb MOCTOAHHbIM).

2. OnpegennTb BEAWYUHY rMAPOYyAapa NPU OTKPLITUKM KNanaHa
V1. {1=3+2.5*t0TKp/T, L3=2 m, TOTKp =2 C

HOCTaBJIEHHON 3aJauu.
AHanu3upoBarhb
TEIUIOTUAPABINYECKHE TTPOLIECCH B
9JIEMEHTaX HU3KOTEMIIEPATYPHOTO
obopynoBaHus M HPUMCHSTH | 5
COOTBETCTBYIOLIHE METOUKU
pacuera

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHKe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus 3nanus: OueHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxa: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku vtnoanenus 3uanus.; OueHka "yIoBIETBOPUTEIBHO" BBICTABISAECTCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-3. Tunosoii pacyer "XpaHeHue, 3alIpaBKa M BbI1a4a KPHOTeHHOM KuaKocTH"

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJBbHOI0O MepPONPUATHA: BrinonaHseTcs HWHAUBUIYaTbHAS
MIPOBEPKA BBIMOJIHEHHOTO PACYETHOTO 3aJJaHUSI U OTBETHI HA BOIIPOCHI.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

NunuBuyanbHOE 3a/IaHUE HA pacyeT Mo TeMe " XpaHeHue, 3arpaBKa U Bblaya KPUOTCHHOMN

KUIKoCcTH"

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: AHanutnyeckue u
AKCIIEPUMCHTAIbHBIC TOAXOJbI K
OTIPEICTICHUTO XapaKTePHBIX
rnapameTpoB TeII0(U3NIECKUX
MPOIIECCOB, BO3HUKAIOIMUX TIPHU
paboTe ¢ KUIKMMH KPUOTESHHBIMHU
MPOAYKTaAMH. OocHOBHBIE
MOJIOKEHUS HU3KOTEMIIepaTypHOI
TEPMOJUHAMUKH, TUIPOIMHAMHUKH,
TENMI000MEHa, HEOOXOMUMBIX IS

1.XpaHeHue ¢ OTKPBITBIM U 3aKPBITHIM JIPEHAXKEM
2.Bpi1aua KpUOTEHHBIX )KUIKOCTEH U3 pe3epByapoB
3.CxeMbl 3alIpaBKU EMKOCTHOTO 000py10BaHUS
KPHOTEHHOH KHIKOCTHIO

pacuera TEXHOJOTMYECKUX
onepauui C KPHOTE€HHBIMU

KHUJIKOCTSIMA

YMers: CamMocTosATENBHO 1.113 pe3epByapa A 3a MUHMMAJIbHO BO3MOXHOE BPEMSI

pa30bupartbcs B  CYIIECTBYIOLIMX
METO/IMKaxX pacyeTa IMpOILEeCCOB B
KPHOTEHHBIX eMKOCTSIX "
OpPUMEHATh MX AN pelleHus
ITOCTaBJICHHOMN 3a/1a4nl.
AHanu3upoBarb

TEIUIOTUIPaBINYECKHE MPOLIECCH B
AJIEMEHTaX HU3KOTEMIIEpPaTypHOIo

o00opyoOBaHUS W NIPUMEHSTH
COOTBETCTBYIOIIIHE METOIUKU
pacyera

Heo0X0IMMO 3anpaBuTh Vab M3 KUAKOro KUCIOpoaa B
pesepByap B.

[Tpu mpoBeieHNHU pacueToB HEOOXOAUMO:

Omnwucatp NOC/IEI0BaTEILHOCTh TEXHOIOTMYECKUX
orepanuil (perasaMeHT pexxuMa 3arpaBKh);

OmnpenenuTs JUIMTENBHOCTD 3aIPaBKHU;

OmnpenenuTs KOJIWYECTBO ra3a Ha BBITECHEHUE KUAKOCTH
u3 pe3epByapa A (MUHUMaJIbHOE, MaKCUMaJIbHOE,
JEHCTBUTEITHLHOE)

OmnpenenuTs NOTEpPU KpHOAreHTa MpHu 3arpaBKe,
BKJTIOYAst TOTEPH Ha 3aXO0JIa)KUBaHUE TPYOOIIPOBOIA H
pesepByapa B, nmotepu npu ciamMBe KHUJIKOCTH U3
TpyOOTPOBO/Ia, @ TAK)KE KOJMYECTBO Ta3a HA BHITECHEHHE
KHUJIKOCTH U3 pe3epByapa A.

O1eHNTh BETMYUHY THIPOYIapa MPU OTKPBITHH U
3aKpBITUH KJIAMIAaHOB B HayaJle ¥ KOHIIE 3alpaBKH,
MPEJUIOKUTH MEPHI TI0 CHIKSHHIO THIIPOYapa.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE JJIsl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. "Tennodusnyeckue npouecchbl B COBpeMEHHOM KPHMOTeHHOM 000py10BaHuM"

®opmbl peanuzanuu: [luceMennas padora

Tun KoHTpPOJIBLHOTO Meponpusitusi: Pedepar

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHUs] KOHTPOJIBLHOr0 Meponpusitus: IlpeacraBieHne NUCbMEHHOM paboTHI,
OTBETHI HA BOIIPOCHI.

KpaTkoe conep:kanue 3a1aHusi:
HOIIFOTOBK& I/IHZII/IBHI[Y&JII)HOﬁ pa6OTI)I Ha O[[Hy nu3 HpeIIJIO)KeHHI)IX HpeHOI{aBaTeHCM TEM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: AHanmMTHYECKHE u 1.Cxema, TeIOpU3NIECKUE TPOIIECCHI M SKOJIOTHYECKOE
9KCHEPUMEHTAJIbHbIE IOAXOJbl K BJIMSIHUE B KPYIHBIX KPHOT€HHBIX MPOEKTAX
OIpeIeNICHUIO XapaKTEepPHBIX 2.IIpuMeHeHne CKUKEHHOTO BOJIOPO/A B KaueCTBE
apaMeTpoB TEIUIO(PU3NIECKUX aJIbTePHATHBBI TPAJAULIMOHHBIM SHEPTOHOCUTEISIM
MPOLIECCOB, BO3HHUKAIOIIUX MpU 3.IlpumeHeHre MeTaHa B Ka4eCTBE TOIINBA IS

paboTe C KUAKUMH KPUOTCHHBIMU ANEKTPOCTAHLIAN

IIPOTYKTaMH. OocHOBHBIE 4.CucTteMbl OXJIaKICHUS paAHOIEKTPOHHON
MIOJIO)KEHUSI HU3KOTEMIIEPATypPHON anmnaparypsl

TEPMOJIUHAMUKH, THUIPOTHHAMHUKH,
TENI000MEHa, HEOOXOIUMBIX IS

pacucra TCXHOJIOTHYCCKHNX
OHepaHI/Iﬁ C KPpHUOI'CHHBIMU
KUOKOCTAMHU

5.MeTonbl OXJIAKIEHUSI KPHOTEHHBIX AKUJIKOCTEN
6.0c00E€HHOCTH 3aX0IaKUBAHUS TETUEBBIX KPUOTEHHBIX
CHCTEM

7.Pacuder TenaonpuTOKOB Yepe3 U30JSALHUIO

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 3axonaxuBaHUE KOPOTKOTO KaHajla KPUOT€HHOM JKUIKOCTBIO.

2. Kpucrannu3zanus JUOKCUAA yIiiepoa IIPU XpaHEHUU U pera3u(uKalui KpUOreHHbIX
JKUJKOCTEH.

3. Onpenenuts ONTUMAIIBHYIO CKOPOCTh MOTOKA KHJIKOT'O a30Ta B KaHaje
(D*d*L=7*1*20000 mMm, Q=314 BT), ecitt K03(PUIHEHT TUPABINIECCKOTO COMPOTHUBIICHHS
paseH 0.01

IIpoueaypa npoBenenust
Cnenoii BeIOOp Oniera, BpeMs Ha OTBET, OTBET.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: UI-5nk-1 3HaeT MeToabl onpeaeneHus mapaMeTpoB paboTh
3JIEMEHTOB YHEPreTUYECKOr0 000PYIOBaHUS U CIOCOOCH MPOBECTH UX OLIEHKY

Bonpocsl, 3aganus
1.1. 3axonaxuBaHue KOPOTKOTO KaHajia KPUOT€HHOM KUJAKOCTBIO.
2. Kpucramnmuzanus JHOKCHIA YTIIepo/ia MPU XpaHSHUHU U perasu(uKaIlii KPHOTCHHBIX
JKUIIKOCTEH.
3. Onpenenuth ONTUMAIBHYIO CKOPOCTh MOTOKA KHUAKOTO a30Ta B KaHase
(D*d*L=7*1*20000 mMm, Q=314 BT), ecitt K03(GHUIHEHT THAPABIAIECCKOTO COMPOTHBICHHS
pasen 0.01
2.1. beanpeHaxHOe XpaHEHHE.
2. Buzasl onacHocTel npu paboTe ¢ KpUOTCHHBIMU KUJKOCTSIMH.
3. Onpenenute MTHOBEHHYIO CKOPOCTb KMJIKOTO a30Ta B TYIIMKOBOM OTBOJIE Pa3pyLIEHHOTO
MaHOMeETpa 110CJIe MTHOBEHHOTI'O 3aKphITHS KJlallaHa B OCHOBHOM TPYOOITPOBOJIE, €CIIH €r0
MpeAesIbHO JOIYCTUMOE AaBiieHue cocrapisier 16 Mlla.

MarepuaJbl 11l IPOBEPKH OCTATOYHBIX 3HAHUI

1.Buas! TEnaon30sI1MN B KPUOTEHHBIX CHCTEMaX
OTBeTHI:

Ilepeuncienre BUI0B U30JISLUN
Bepnsiit otBeT: ['a3onanonnenHas BeicokoBakyymHas BakyyMHO-oponikoBasi DKpaHHO-
BAKyyMHast

2.Mepbl 60pbOBI CO BTOPUYHBIM THJIPOYIaPOM B KPUOTE€HHBIX TPYOOIpOBOAaxX
OTBeThI:

Ilepeuncienne
Bepnplil oTBeT: YcTaHOBKA MECTHBIX CONIPOTUBIICHUM B HaYaje OTBOAA Y BEJIMUCHHUE
nuaMmeTpa oTBoja Pa3zmenienre kinanaHa Ha yaaineHuu [loTokoynpaBisieMOCTh KIalaHoB
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2. Komnerenunsi/Maaukarop: UJI-2nk-3 3HaeT OCHOBHbIE HANPABICHUS PA3BUTHS U COBPEMEHHBIE

TEHJCHIIUU MIPU pacueTe U aHanu3e 3G (HEeKTUBHOCTH HU3KOTEMIIEpaTypHBIX YCTaHOBKAaX

Bomnpocel, 3axaHus
1.1. 'mapoyaap B KpUOTEHHBIX CUCTEMaX MPH 3aN0JTHEHUH TYIHKOBBIX OTBOIOB (BTOPUYHBII
rTUApoyaap).
2. Bunpl Termounsonauuu. MaTtepuasisl.
3. Teron301upOBaHHBIN OAJUIOH 3aIMOIHAETCS BO3yXOM OT KOMIIpEccopa C TeMIepaTypoi
77C no makcumanibHOro nasienus 200 6ap. Onpenenute MaKCUMAIbHYIO TEMITEPaTypy

OajuIoHA.

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Ha Bxop B o6orpeBaemsiii kanai (D*d*L=6*1*20000 mm, Q=200 Bt) moctymaer moTok
HACBILIIEHHOT0 a30Ta ¢ pacxoaoM 4 r/c. OnpeaenuTs NapocojepkaHue Ha Bbixoze. Temiora
dazoBoro nepexona r = 200 kJx/kr
OTtBeTsI:
Pemenue 3agaun
Bepnsiit otet: 0.25
2.MeToabl OXJIAKIEHUS KPUOTCHHBIX KUIAKOCTEH
OTtBeTsI:
Ilepeuncienne
Bepupsiii otBet: Bakyymuposanue bap6ortax BHemnuii xonoaunbHbIi nukii CTOpOHHUI

KpHOAreHT

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blNOIHeHUs 3HanuA: 3aaada perieHa MpaBuibHo. J{aHbl OTHbBIE
OTBETHI Ha BOIMIPOCHI B OmseTax. JlaHbl MOJIHBIE OTBETHI HA IOTOTHUTENIbHBIE BOMTPOCHL.

Ouyenka: 4
Huodienuii nopoe svinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapakmepucmuku 6bINOIHEHUA 3HAHUA: 3a/1ada pellleHa IpaBIIbHO. [laHbl OTHBIE
OTBETHI Ha BOIPOCHI B Omerax. J[aHbl HEMOIHbBIE OTBETHI Ha JIOTIOJIHUTENBHBIE BOITPOCHI.

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 8bINOJHeHUs 3HaHyA: 3a1a4a pelleHa IpaBIIbHO. JIaHbl HeTIoTHbIe
OTBETHI Ha BOIIPOCHI B OMeTax.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OI_ICHKa OIPEACIIACTCA B COOTBCTCTBHUU C IlonoxxenueM o 6aHHLHO-peﬁTHHFOB0f/'I CHUCTEMC JJIA

cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U ATTECTAIIMOHHON COCTABIISIFOLINAX
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